STM32F765xx STM32F767xx

life.augmented

STM32F768Ax STM32F769xx

Arm® Cortex®-M7 32b MCU+FPU, 462DMIPS, up to 2MB Flash/
512+16+4KB RAM, USB OTG HS/FS, 28 com IF, LCD, DSI

Datasheet - production data

Features
€ Core: Arm® 32-bit Cortex®-M7 CPU with “‘& -
DPFPU, ART Accelerator™ and L1-cache: % s :
16 Kbytes I/D cache, allowing 0-wait state a—
execution from embedded Flash and external LQFP100 (14 x 14 mm) UFBGA176 (10 x 10 mm)  WLCSP180
memories, up to 216 MHz, MPU, LQFP144 (20 x 20 MM) ropnog (13 13 mmy  (©4 ™M Pitch)
462 DMIRS/2.14 pMIPS/M Hz (Dhrystone 2.1), LQFPL76 (24 X 24 mM) 1500100 (6 8 mm)
and DSP instructions. LOFP208 (28 x 28 mm)
€ Memories
— Up to 2 Mbytes of Flash memory organized € Low-power
into two banks allowing read-while-write — Sleep, Stop and Standby modes
— SRAM: 512 Kbytes (including 128 Kbytes —  Vpar supply for RTC, 32x32 bit backup
of data TCM RAM for critical real-time data) registers + 4 Kbytes backup SRAM
+ 16 Kbytes of instruction TCM RAM (for € 3x12-hit, 2.4 MSPS ADC: up to 24 channels
critical real-time routines) + 4 Kbytes of o ]
backup SRAM € Digital filters for sigma deltla modulator
— Flexible external memory controller with up (DFSDM), 8 channels / 4 filters
to 32-bit data bus: SRAM, PSRAM, € 2x12-bit D/A converters
SDRAM/LPSDR SDRAM, NOR/NAND € General-purpose DMA: 16-stream DMA
memories controller with FIFOs and burst support
€ Dual mode Quad-SPI € Up to 18 timers: up to thirteen 16-bit (1x low-
€ Graphics power 16-bit timer available in Stop mode) and
— Chrom-ART Accelerator™ (DMA2D), two 32-bit timers, each with up to 4
graphical hardware accelerator enabling IC/OC/PWM or pulse counter and quadrature
enhanced graphical user interface (incremental) encoder input. All 15 timers
— Hardware JPEG codec rynning up to 216 MHz. 2x watchdogs, SysTick
— LCD-TFT controller supporting up to XGA tmer
resolution € Debug mode
— MIPI® DSI host controller supporting up to — SWD & JTAG interfaces
720p 30 Hz resolution — Cortex®-M7 Trace Macrocell™
€ Clock, reset and supply management € Up to 168 I/O ports with interrupt capability
— 1.7 Vto 3.6 V application supply and 1/0Os — Up to 164 fast I/Os up to 108 MHz
— POR, PDR, PVD and BOR — Upto 166 5 V-tolerant I/Os
— Dedicated USB power
— 4-t0-26 MHz crystal oscillator
— Internal 16 MHz factory-trimmed RC (1%
accuracy)
— 32 kHz oscillator for RTC with calibration
— Internal 32 kHz RC with calibration
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€ Up to 28 communication interfaces € Advanced connectivity
— Upto4 12C interfaces (SMBus/PMBus) — USB 2.0 full-speed device/host/OTG
— Up to 4 USARTs/4 UARTs (12.5 Mbit/s, controller with on-chip PHY
ISO7816 interface, LIN, IrDA, modem — USB 2.0 high-speed/full-speed
control) device/host/OTG controller with dedicated
— Up to 6 SPIs (up to 54 Mbit/s), 3 with DMA, on-chip full-speed PHY and ULPI
muxed simplex 1S for audio — 10/100 Ethernet MAC with dedicated DMA:
— 2 x SAls (serial audio interface) supports IEEE 1588v2 hardware, MII/RMII
— 3 x CANs (2.0B Active) and 2x SDMMCs € 8-to 14-bit camera interface up to 54 Mbyte/s
— SPDIFRX interface € True random number generator
— HDMI-CEC _ € CRC calculation unit
— MDIO slave interface € RTC: subsecond accuracy, hardware calendar
€ 96-bit unique ID
Table 1. Device summary
Reference Part number
STM32E765xx STM32F765BI, STM32F765BG, STM32F765NI1, STM32F765NG, STM32F765Il,
STM32F765I1G, STM32F765ZI, STM32F765ZG, STM32F765VI, STM32F765VG
STM32E767xx STM32F767BG, STM32F767BIl, STM32F7671G, STM32F7671l, STM32F767NG,
STM32F767NI, STM32F767VG, STM32F767VI, STM32F767ZG, STM32F767ZI
STM32F768Ax STM32F768Al
STM32E769xx STM32F769AG, STM32F769Al, STM32F769BG, STM32F769BI, STM32F769IG,

STM32F7609Il, STM32F769NG, STM32F769NI
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Description

The STM32F765xx, STM32F767xx, STM32F768Ax and STM32F769xx devices are based
on the high-performance Arm® Cortex®-M7 32-bit RISC core operating at up to 216 MHz
frequency. The Cortex®-M7 core features a floating point unit (FPU) which supports Arm®
double-precision and 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 the application security.

The STM32F765xx, STM32F767xx, STM32F768Ax and STM32F769xx devices incorporate
high-speed embedded memories with a Flash memory up to 2 Mbytes, 512 Kbytes of
SRAM (including 128 Kbytes of Data TCM RAM for critical real-time data), 16 Kbytes of
instruction TCM RAM (for critical real-time routines), 4 Kbytes of backup SRAM available in
the lowest power modes, and an extensive range of enhanced I/Os and peripherals
connected to two APB buses, two AHB buses, a 32-bit multi-AHB bus matrix and a multi
layer AXI interconnect supporting internal and external memories access.

All the 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, a true random number generator (RNG). They also feature standard and
advanced communication interfaces:

€ Uptofourl2Cs

€  Six SPlIs, three 12Ss in half-duplex mode. 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.

€  Four USARTSs plus four UARTs

An USB OTG full-speed and a USB OTG high-speed with full-speed capability (with the
ULPI)

Three CANs

Two SAI serial audio interfaces
Two SDMMC host interfaces
Ethernet and camera interfaces
LCD-TFT display controller
Chrom-ART Accelerator™
SPDIFRX interface

HDMI-CEC

ah
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Advanced peripherals include two SDMMC interfaces, a flexible memory control (FMC)
interface, a Quad-SPI Flash memory interface, a camera interface for CMOS sensors.

The STM32F765xx, STM32F767xx, STM32F768Ax and STM32F769xx devices operate in
the —40 to +105 °C temperature range from a 1.7 to 3.6 V power supply. Dedicated supply

inputs for USB (OTG_FS and OTG_HS) and SDMMC2 (clock, command and 4-bit data) are
available on all the packages except LQFP100 for a greater power supply choice.

The supply voltage can drop to 1.7 V with the use of an external power supply supervisor. A
comprehensive set of power-saving mode allows the design of low-power applications.

The STM32F765xx, STM32F767xx, STM32F768Ax and STM32F769xx devices offer
devices in 11 packages ranging from 100 pins to 216 pins. The set of included peripherals
changes with the device chosen.
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These features make the STM32F765xx, STM32F767xx, STM32F768Ax and
STM32F769xx microcontrollers suitable for a wide range of applications:

€

a o o dh M b

The following table lists the peripherals available on each part number.

Motor drive and application control

Medical equipment

Industrial applications: PLC, inverters, circuit breakers
Printers, and scanners

Alarm systems, video intercom, and HVAC

Home audio appliances

Mobile applications, Internet of Things

Wearable devices: smartwatches
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Table 2. STM32F765xx, STM32F767xx, STM32F768Ax and STM32F769xx features and

peripheral counts

Peripherals STM32F | STM32F767 | STM32F | STM32F767 | STM32F | STM32F | STM32F | STM32F767 | STM32F | STM32F767 | STM32F | STM32F767
765Vx [769Vx 765Zx 1769Zx 7T69AX 768AX 765Ix 17691x 765Bx [769Bx 765Nx [769Nx
Flash memory in Kbytes 1024 | 2048 | 1024 | 2048 | 1024 | 2048 | 1024 | 2048 | 1024 | 2048 | 2048 | 1024 | 2048 | 1024 | 2048 | 1024 | 2048 | 1024 | 2048 | 1024 | 2048 | 1024 | 2048
System 512(368+16+128)
Esﬁgﬂsm Instruction 16
Backup 4
FMC memory controller Yes®
Quad-SPI Yes
Ethernet Yes No Yes
purpose 10
] Advanced- 2
Timers control
Basic 2
Low-power 1
Random number generator Yes
SPI/12s 4/3 (simplex)® 6/3 (simplex)@®
12c 4
USART/UART 4/4
USB OTG FS Yes
Communication USB OTG HS Yes
interfaces CAN 3
SAIl 2
SPDIFRX 4 inputs
SDMMC1 Yes
SDMMC2 Yes®
Camera interface Yes
MIPI-DSI Host(*) No Yes No Yes No Yes No Yes
LCD-TFT No Yes ‘ No Yes No Yes No Yes No Yes
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Table 2. STM32F765xx, STM32F767xx, STM32F768Ax and STM32F769xx features and
peripheral counts (continued)

Peripherals S;I'Gl\gi\B/ZF STM32F767 STM32F | STM32F767 | STM32F STM32F STM32F | STM32F767 STM32F STM32F767 STM32F STM32F767
X 1769Vx 765Zx 1769Zx 769AX 768AX 765Ix 17691x 765Bx /769Bx 765Nx /769Nx
Chrom-ART Accelerator™ Yes
(DMA2D)
JPEG codec No Yes No Yes No Yes No Yes No Yes
GPIOs 82 114 129 140 132 168 159 168 159
DFSDM1 Yes (4 filters)
12-bit ADC 3
Number of channels 16 24
12-bit DAC Yes
Number of channels 2
Maximum CPU frequency 216 MHz®)
Operating voltage 1.7t0 3.6 V®
Ambient temperatures: —40 to +85 °C /-40 to +105 °C
Operating temperatures
Junction temperature: —40 to + 125 °C
Package TI;:QB':GF)Alfgo LQFP144 WLCSP180 U':L%?:éi;gm LQFP208 TFBGA216
1. Forthe LQFP100 package, only FMC Bank1 is available. Bank1 can only support a multiplexed NOR/PSRAM memory using the NE1 Chip Select.
2. The SPI1, SPI2 and SPI3 interfaces give the flexibility to work in an exclusive way in either the SPI mode or the 12S audio mode.
3. SDMMC2 supports a dedicated power rail for clock, command and data 0..4 lines, feature available starting from 144 pin package.
4. DSI host interface is only available on STM32F769x sales types.
5. 216 MHz maximum frequency for - 40°C to + 85°C ambient temperature range (200 MHz maximum frequency for - 40°C to + 105°C ambient temperature range).
6. Vpp/Vppa Minimum value of 1.7 V is obtained when the internal reset is OFF (refer to Section 2.18.2: Internal reset OFF).
7. UFBGAL76 is not available for STM32F769x sales types.
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Full compatibility throughout the family

The STM32F765xx, STM32F767xx, STM32F768Ax and STM32F769xx 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 gives compatible board designs between the STM32F7xx and 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 OJ24
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
TTOTOTO OO0 00T 00 0000 00T g oooo
o 0 + v © N T ¥ O - 8 N o o0 - -2 3 L 2 - §F o
< » QO [as] —
T2SiridRRRER YRR ERE P ERGS
PC3 18 STM32F76xxx
VSSA ] 19
VREF+ ] 20
VDDA ] 21
PAO-WKUP ] 22
PA1 23 Pins 19 to 49 are not compatible
PA2 24
PA3 [O25
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 I A I
mﬂﬁ'm@,\vmovmr\wme\‘zﬁﬁf—rﬁex‘:gwn
»
?EE‘EE&EEEEEEEEEEEEEEEE§>>
MSv39136V1

The STM32F76x LQFP144, LQFP176, LQFP208, TFBGA216, UFBGA176 packages are
fully pin to pin compatible with STM32F4xx devices.

3
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Description

Figure 2. STM32F765xx, STM32F767xx, STM3 2F768Ax and STM32F769xx block diagram

JTRST, JTOT, JTAG & SW
JTCK/SWCLK E |_weurpy
JTDO/SWD, JTDO [ NV'CDTC DTCM RAM 128KB
TRACECK —)| Am cPU IcT™ ITCM RAM 16KB
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2 el e
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= — SRAM1 368KB | E — 11301
71510 2 AE o | o k= E K smewe ] | o2 s
MDIO as AJ 10100 Fro K——% & SCL, SDA, INT, ID, VBUS
X ARRZ 716 M LK, NE [3:0], A[23:0],
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GP-DMA2 |8 Steams| ==K 5 WAIT, INTN
FIFO @ <::'|>| Quad-SPI E:LK Csorrol
o 9 A B
— —@uobA
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PA[15:0] GPIO PORTA RCLS A VDDUSB33=3.0t03.6 V
] e, Ko 2o es
PB[15:0] GPIO PORT B - i VOAP1
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PD[15:0] GPIO PORT D 4-16MHz :>|;S(270UT
P oo ]
X RCC WDG32K
PEREA] GPIO PORT E Reset & controll
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xx 255 u Escsym
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@ Backup register RTGOUT
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PJ[15:0] GPIO PORT J 1 CRC <‘l=> 4 KB BKPRAM
PK(7:0] GPIO PORT K TIM2 32 4 channels, ETR as AF
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168 AF EXT IT. WKUP K=
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CMD, CK as AF Spumea & [<=
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“ N
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st e [ | wee e |y el L e sk
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CTS, RTS as AF o USART! <= I USARTS A CTS, RTS as AF
RX, TX, SCK, smcard = K= UART4 RX, TX as AF
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SCK, NSS as AF SPI1/1281 <=y ke UART7 RX, TX as AF
MOSI, MISO, P =g g
SCK, NSS as AF < ~ K= UART8 RX, TX as AF
MOSL MISOQ, SPI5 k| £
schREL WS TIMe 16b z pre— MSSSIE,SI\AAEO, SCK
MOSI, MISO, SPI6 K|
SCK, NSS as AF ™7 16b _k= SPI3/253 NoSIL S0, s
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SD, SCK, FS, MCLK as AF SAlt & & K= icusmeus | o SCL, SDA, SMBAL as AF
2= =
SD. SCK. FS, MCLK as AR Sz £ K= ecasweus | SCL, SDA, SMBAL as AF
- SYSCFG E
DAE%gl[Jigﬂ DFSDM < <::>|—, K=Y iecasmeus |2 SCL, SDA, SMBAL as AF
o %\lm{;gﬂ MDIO Slave <= K> acaismeus SCL, SDA, SMBAL as AF
cKouT @VDDA k= bxCAN1 ] TX, RX
VDDREF_ADC Temperature sensor || [ ositost JooA k=) bXCANZ o %, RX
8 analog inputs common @ DXCANG w
to the 3ADCs ADC1 P ][ oo DACT K> x X, RX
8 analog inputs common ADC2 < g .
to the ADC1 & 2 IF Ll g DSI PHY DAC2 K= SPDIFRX SPDIFRX[3:0] as AF
) ADC3 ®
8 analog inputs for ADC3 ﬁ ﬁ ﬁ L K= HDMI-CEC HDMI_CEC as AF
DSI_DOP/N, DS_D1PIN N/ N
DSI_VCAP, DSI_CKP/N DAC1 DAC2
DSI_VDD12, DSI_VSS, DS|_TE asAF ~ asAF  asAF

MSv41056V2

1. The timers connected to APB2 are clocked from TIMXCLK up to 216 MHz, while the timers connected to APB1 are clocked
from TIMxCLK either up to 108 MHz or 216 MHz depending on TIMPRE bit configuration in the RCC_DCKCFGR register.
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Functional overview

Arm® Cortex ®-M7 with FPU

The Arm® Cortex®-M7 with FPU processor is the latest generation of Arm processors for
embedded systems. It was developed to provide a low-cost platform that meets the needs of
MCU implementation, with a reduced pin count and low-power consumption, while
delivering an outstanding computational performance and low interrupt latency.
The Cortex®-M7 processor is a highly efficient high-performance featuring:

—  Six-stage dual-issue pipeline

—  Dynamic branch prediction

— Harvard caches (16 Kbytes of I-cache and 16 Kbytes of D-cache)

—  64-bit AXI4 interface

—  64-bit ITCM interface

—  2x32-bit DTCM interfaces

The processor supports the following memory interfaces:

€ Tightly Coupled Memory (TCM) interface.

€ Harvard instruction and data caches and AXI master (AXIM) interface.
€ Dedicated low-latency AHB-Lite peripheral (AHBP) interface.

The processor supports a set of DSP instructions which allow an efficient signal processing
and a complex algorithm execution.

It supports single and double precision FPU (floating point unit), speeds up software
development by using metalanguage development tools, while avoiding saturation.

Figure 2 shows the general block diagram of the STM32F76xxx family.
The Cortex®-M7 with FPU core is binary compatible with the Cortex®-M4 core.

Memory protection unit

The memory protection unit (MPU) is used to manage the CPU accesses to memory to
prevent one task to accidentally corrupt the memory or resources used by any other active
task. This memory area is organized into up to 8 protected areas that can in turn be divided
up into 8 subareas. The protection area sizes are between 32 bytes and the whole 4
gigabytes of addressable memory.

The MPU is especially helpful for applications where some critical or certified code has to be
protected against the misbehavior of other tasks. It is usually managed by an RTOS (real-
time operating system). If a program accesses a memory location that is prohibited by the
MPU, the RTOS can detect it and take action. In an RTOS environment, the kernel can
dynamically update the MPU area setting, based on the process to be executed.

The MPU is optional and can be bypassed for applications that do not need it.

3
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2.3

2.4

2.5

3

Embedded Flash memory

The STM32F765xx, STM32F767xx, STM32F768Ax and STM32F769xx devices embed a
Flash memory of up to 2 Mbytes available for storing programs and data. The Flash
interface features:

€ Single /or Dual bank operating modes,
€ Read-While-Write (RWW) in Dual bank mode.

CRC (cyclic redundancy check) calculation unit

The CRC (cyclic redundancy check) calculation unit is used to get a CRC code using a
configurable generator polynomial value and size.

Among other applications, CRC-based techniques are used to verify data transmission or
storage integrity. In the scope of the EN/IEC 60335-1 standard, they offer a means of
verifying the Flash memory integrity. The CRC calculation unit helps compute a signature of
the software during runtime, to be compared with a reference signature generated at link-
time and stored at a given memory location.

Embedded SRAM

All the devices feature:

€ System SRAM up to 512 Kbytes:
—  SRAM1 on AHB bus Matrix: 368 Khytes
—  SRAM2 on AHB bus Matrix: 16 Kbytes

— DTCM-RAM on TCM interface (Tighly Coupled Memory interface): 128 Kbytes for
critical real-time data.

€ Instruction RAM (ITCM-RAM) 16 Kbytes:
— Itis mapped on TCM interface and reserved only for CPU Execution/Instruction
useful for critical real-time routines.

The Data TCM RAM is accessible by the GP-DMAs and peripherals DMASs through specific
AHB slave of the CPU.The instruction TCM RAM is reserved only for CPU. It is accessed at
CPU clock speed with 0 wait states.

€ 4 Kbytes of backup SRAM

This area is accessible only from the CPU. Its content is protected against possible
unwanted write accesses, and is retained in Standby or VBAT mode.
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2.6 AXI-AHB bus matrix

The STM32F765xx, STM32F767xx, STM32F768Ax and STM32F769xx system architecture
is based on 2 sub-systems:

€  An AXI to multi AHB bridge converting AXI4 protocol to AHB-Lite protocol:

—  3x AXI to 32-bit AHB bridges connected to AHB bus matrix

— 1x AXI to 64-bit AHB bridge connected to the embedded Flash memory
€ A multi-AHB Bus-Matrix

—  The 32-bit multi-AHB bus matrix interconnects all the masters (CPU, DMAs,
Ethernet, USB HS, LCD-TFT, and DMA2D) and the slaves (Flash memory, RAM,
FMC, Quad-SPI, AHB and APB peripherals) and ensures a seamless and efficient
operation even when several high-speed peripherals work simultaneously.

Figure 3. STM32F765xx, STM32F767xx, STM32F768Ax and STM32F769xx AXI-AHB
bus matrix architecture (1)
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1. The above figure has large wires for 64-bits bus and thin wires for 32-bits bus.
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2.7 DMA controller (DMA)

The devices feature two general-purpose dual-port DMAs (DMA1 and DMA2) with 8
streams each. They are able to manage memory-to-memory, peripheral-to-memory and
memory-to-peripheral transfers. They feature dedicated FIFOs for APB/AHB peripherals,
support burst transfer and are designed to provide the maximum peripheral bandwidth
(AHB/APB).

The two DMA controllers support circular buffer management, so that no specific code is
needed when the controller reaches the end of the buffer. The two DMA controllers also
have a double buffering feature, which automates the use and switching of two memory
buffers without requiring any special code.

Each stream is connected to dedicated hardware DMA requests, with support for software
trigger on each stream. The configuration is made by software and the transfer sizes
between the source and the destination are independent.

The DMA can be used with the main peripherals:

SPIand I°S

1°C

USART

General-purpose, basic and advanced-control timers TIMx

DAC

SDMMC

Camera interface (DCMI)

ADC

SAl

SPDIFRX

Quad-SPI

HDMI-CEC

JPEG codec

DFSDM1

a M o o o D o dh M dh i M

3
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2.8

2.9

24/255

Flexible memory controller (FMC)

The Flexible memory controller (FMC) includes three memory controllers:
€ The NOR/PSRAM memory controller

€ The NAND/memory controller
€ The Synchronous DRAM (SDRAM/Mobile LPSDR SDRAM) controller

The main features of the FMC controller are the following:

€ Interface with static-memory mapped devices including:

—  Static random access memory (SRAM)

— NOR Flash memory/OneNAND Flash memory

—  PSRAM (4 memory banks)

— NAND Flash memory with ECC hardware to check up to 8 Kbytes of data
Interface with synchronous DRAM (SDRAM/Mobile LPSDR SDRAM) memories
8-,16-,32-bit data bus width

Independent Chip Select control for each memory bank

Independent configuration for each memory bank

Write FIFO

Read FIFO for SDRAM controller

The maximum FMC_CLK/FMC_SDCLK frequency for synchronous accesses is
HCLK/2

a o o dh M

LCD parallel interface

The FMC can be configured to interface seamlessly with most graphic LCD controllers. It
supports the Intel 8080 and Motorola 6800 modes, and is flexible enough to adapt to
specific LCD interfaces. This LCD parallel interface capability makes it easy to build cost-
effective graphic applications using LCD modules with embedded controllers or high
performance solutions using external controllers with dedicated acceleration.

Quad-SPI memory interface (QUADSPI)

All the devices embed a Quad-SPI memory interface, which is a specialized communication
interface targetting Single, Dual or Quad-SPI Flash memories. It can work in:

€ Direct mode through registers
€ External Flash status register polling mode
€ Memory mapped mode.

Up to 256 Mbytes external Flash are memory mapped, supporting 8, 16 and 32-bit access.
Code execution is supported.

The opcode and the frame format are fully programmable. The communication can be either
in Single Data Rate or Dual Data Rate.

3
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2.10 LCD-TFT controller

The LCD-TFT display controller provides a 24-bit parallel digital RGB (Red, Green, Blue)
and delivers all signals to interface directly to a broad range of LCD and TFT panels up to
XGA (1024x768) resolution with the following features:

€ 2 display layers with dedicated FIFO (64x32-bit)

Color Look-Up table (CLUT) up to 256 colors (256x24-bit) per layer

Up to 8 input color formats selectable per layer

Flexible blending between two layers using alpha value (per pixel or constant)
Flexible programmable parameters for each layer

Color keying (transparency color)

Up to 4 programmable interrupt events

a o o dh

2.11 Chrom-ART Accelerator™ (DMA2D)

The Chrom-Art Accelerator™ (DMAZ2D) is a graphic accelerator which offers advanced bit
blitting, row data copy and pixel format conversion. It supports the following functions:

€ Rectangle filling with a fixed color

€ Rectangle copy

€ Rectangle copy with pixel format conversion

€ Rectangle composition with blending and pixel format conversion

Various image format codings are supported, from indirect 4bpp color mode up to 32bpp
direct color. It embeds dedicated memory to store color lookup tables.

An interrupt can be generated when an operation is complete or at a programmed
watermark.

All the operations are fully automatized and are running independently from the CPU or the
DMAs.

2.12 Nested vectored inter rupt controller (NVIC)

The devices embed a nested vectored interrupt controller able to manage 16 priority levels,
and handle up to 110 maskable interrupt channels plus the 16 interrupt lines of the Cortex®-
M7 with FPU core.

€ Closely coupled NVIC gives low-latency interrupt processing
Interrupt entry vector table address passed directly to the core
Allows early processing of interrupts

Processing of late arriving, higher-priority interrupts

Support tail chaining

Processor state automatically saved

Interrupt entry restored on interrupt exit with no instruction overhead

a o o dh

This hardware block provides flexible interrupt management features with minimum interrupt
latency.
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2.13

2.14

2.15
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JPEG codec (JPEG)

The JPEG codec provides an fast and simple hardware compressor and decompressor of
JPEG images with full management of JPEG headers.

The JPEG codec main features:

8-bit/channel pixel depths

Single clock per pixel encoding and decoding

Support for JPEG header generation and parsing

Up to four programmable quantization tables

Fully programmable Huffman tables (two AC and two DC)

Fully programmable minimum coded unit (MCU)

Encode/decode support (non simultaneous)

Single clock Huffman coding and decoding

Two-channel interface: Pixel/Compress In, Pixel/Compressed Out
Stallable design

Support for single, greyscale component

Functionality to enable/disable header processing

Internal register interface

Fully synchronous design

Configured for high-speed decode mode

a o o dh M o dh M d i M

External interrupt/ event controller (EXTI)

The external interrupt/event controller consists of 25 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.

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.
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2.16

2.17

Note:

3

The devices embed two dedicated PLL (PLLI2S and PLLSAI) which allow to achieve audio
class performance. In this case, the 1°S and SAI master clock can generate all standard
sampling frequencies from 8 kHz to 192 kHz.

Boot modes

At startup, the boot memory space is selected by the BOOT pin and BOOT_ADDXx option
bytes, allowing to program any boot memory address from 0x0000 0000 to Ox3FFF FFFF
which includes:

€  All Flash address space mapped on ITCM or AXIM interface
€ All RAM address space: ITCM, DTCM RAMs and SRAMs mapped on AXIM interface
€  The System memory bootloader

The boot loader is located in system memory. It is used to reprogram the Flash memory
through a serial interface. Refer to STM32 microcontroller system memory boot mode
application note (AN2606) for details.

Power supply schemes

€ Vpp=1.7t0 3.6 V: external power supply for I/Os and the internal regulator (when
enabled), provided externally through Vpp pins.

€  Vgsa, Vppa = 1.7 to 3.6 V: external analog power supplies for ADC, DAC, Reset
blocks, RCs and PLL. Vppa and Vgga Must be connected to Vpp and Vgg, respectively.

€ Vgar = 1.6510 3.6 V: power supply for RTC, external clock 32 kHz oscillator and
backup registers (through power switch) when Vpp is not present.

Vpp/Vppa minimum value of 1.7 V is obtained when the internal reset is OFF (refer to
Section 2.18.2: Internal reset OFF). Refer to Table 3: Voltage regulator configuration mode
versus device operating mode to identify the packages supporting this option.

€  Vppspummc €an be connected either to Vpp or an external independent power supply
(1.8 to 3.6V) for SDMMC2 pins (clock, command, and 4-bit data). For example, when
the device is powered at 1.8V, an independent power supply 2.7V can be connected to
Vppspommc-When the Vpopspummc iS connected to a separated power supply, it is
independent from Vpp or Vppa but it must be the last supply to be provided and the first
to disappear. The following conditions Vppspummc Must be respected:

—  During the power-on phase (Vpp < Vpp min): Voospmmc should be always lower
than Vpp -

—  During the power-down phase (Vpp < Vpp_min): Vopspmmc should be always
lower than Vpp

—  The Vppspmwmc rising and falling time rate specifications must be respected

— In operating mode phase, Vppspmmc could be lower or higher than Vpp.
All associated GPIOs powered by Vppspmmc are operating between

Vppspmmc_miN @nd Vppspmmc MAX.
€  Vppusg can be connected either to Vpp or an external independent power supply (3.0
to 3.6V) for USB transceivers (refer to Figure 4 and Figure 5). For example, when the
device is powered at 1.8V, an independent power supply 3.3V can be connected to
Vppuse: When the Vppysg is connected to a separated power supply, it is independent
from Vpp or Vppp but it must be the last supply to be provided and the first to
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disappear. The following conditions Vppsg must be respected:

During the power-on phase (Vpp < Vpp min), Vppuse Should be always lower
than VDD

During the power-down phase (Vpp < Vpp min): Vopuse Should be always lower
than Vpp -

The Vppysg rising and falling time rate specifications must be respected (see
Table 20 and Table 21)

In operating mode phase, Vppsg could be lower or higher than Vpp.

- If USB (USB OTG_HS/OTG_FS) is used, the associated GPIOs powered by
VDDUSB are Operating between VDDUSB_NHN and VDDUSB_MAX'

- The Vppysg supply both USB transceiver (USB OTG_HS and USB OTG_FS). If
only one USB transceiver is used in the application, the GPIOs associated to the
other USB transceiver are still supplied by Vppysg-

- If USB (USB OTG_HS/OTG_FS) is not used, the associated GPIOs powered by
Vppusg are operating between Vpp iy and Vpp_ max-

Figure 4. V ppysg connected to V pp power supply

VDD

Voo _max

VDDfMIN

Vo= Vooa = Vopuss

time

Power-on Operating mode Power-down

MS37591V1
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Figure 5. V ppysg connected to external power supply
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The DSI (Display Serial Interface) sub-system uses several power supply pins which are

independent from the other supply pins:

€  Vpppg is an independent DSI power supply dedicated for DSI Regulator and
MIPI D-PHY. This supply must be connected to global Vpp.

€ The Vcappg Pin is the output of DSI Regulator (1.2V) which must be connected
eXterna”y to VDDlZDSl'

€ The Vppiopsg) pin is used to supply the MIPI D-PHY, and to supply the clock and data
lanes pins. An external capacitor of 2.2 uF must be connected on the Vpp1opg) Pin.

€ The Vggpg pin is an isolated supply ground used for DSI sub-system.
€ If the DSI functionality is not used at all, then:
—  The Vpppg; pin must be connected to global Vpp.

—  The Vcapps) pin must be connected externally to Vppiopg) but the external
capacitor is no more needed.

—  The Vggpg pin must be grounded.

2.18 Power supply supervisor

2.18.1 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
reached, the option byte loading process starts, either to confirm or modify default BOR
thresholds, or to disable BOR permanently. Three BOR thresholds are available through

3
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2.18.2
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option bytes. The device remains in reset mode when Vpp is below a specified threshold,
Vpor/PDR O Veor: Without the need for an external reset circuit.

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

Internal reset OFF

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

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

Figure 6. Power supply supervisor interconnection with internal reset OFF

VDD

| External Vpp power supply supervisor

Ext. reset controller active when
Vpp <1.7V

Application reset
NRST [F—— signal

hv PDR_ON []——L

MS31383v4

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

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

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

€ The embedded programmable voltage detector (PVD) is disabled

€  Vpat functionality is no more available and Vgt pin should be connected to Vpp.

All the packages, except for the LQFP100, allow to disable the internal reset through the
PDR_ON signal when connected to Vgg.

3
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2.19

2.19.1

3

Figure 7. PDR_ON control with internal reset OFF
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power supply supervisor
i i time
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Voltage regulator

The regulator has four operating modes:

€ Regulator ON
—  Main regulator mode (MR)
—  Low power regulator (LPR)
—  Power-down

€ Regulator OFF

Regulator ON

On packages embedding the BYPASS_REG pin, the regulator is enabled by holding
BYPASS_REG low. On all other packages, the regulator is always enabled.

There are three power modes configured by software when the regulator is ON:
€ MR mode used in Run/sleep modes or in Stop modes

— In Run/Sleep modes

The MR mode is used either in the normal mode (default mode) or the over-drive
mode (enabled by software). Different voltages scaling are provided to reach the

best compromise between maximum frequency and dynamic power consumption.
The over-drive mode allows operating at a higher frequency than the normal mode

for a given voltage scaling.
— In Stop modes

The MR can be configured in two ways during stop mode:

MR operates in normal mode (default mode of MR in stop mode)
MR operates in under-drive mode (reduced leakage mode).
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€ LPRis used in the Stop modes:

The LP regulator mode is configured by software when entering Stop mode.
Like the MR mode, the LPR can be configured in two ways during stop mode:
—  LPR operates in normal mode (default mode when LPR is ON)

— LPR operates in under-drive mode (reduced leakage mode).

€ Power-down is used in Standby mode.

The Power-down mode is activated only when entering in Standby mode. The regulator
output is in high impedance and the kernel circuitry is powered down, inducing zero
consumption. The contents of the registers and SRAM are lost.

Refer to Table 3 for a summary of voltage regulator modes versus device operating modes.
Two external ceramic capacitors should be connected on Vcpap 1 and Veap 5 pin.

All packages have the regulator ON feature.

Table 3. Voltage regulator configuration mode versus device operating mode @

Voltage regulator

) . Run mode Sleep mode Stop mode Standby mode
configuration

Normal mode MR MR MR or LPR -

Over-drive

mode® MR MR - -

Under-drive mode - - MR or LPR -

Power-down

mode i Yes

1. ‘-’ means that the corresponding configuration is not available.
2. The over-drive mode is not available when Vpp = 1.7 t0 2.1 V.

Regulator OFF

This feature is available only on packages featuring the BYPASS_REG pin. The regulator is
disabled by holding BYPASS_REG high. The regulator OFF mode allows to supply
externally a V1, voltage source through Vcap 1 and Veap o pins.

Since the internal voltage scaling is not managed internally, the external voltage value must
be aligned with the targeted maximum frequency.The two 2.2 pF ceramic capacitors should
be replaced by two 100 nF decoupling capacitors.

When the regulator is OFF, there is no more internal monitoring on V4,. An external power
supply supervisor should be used to monitor the V;, of the logic power domain. PAO pin
should be used for this purpose, and act as power-on reset on V,, power domain.

In the regulator OFF mode, the following features are no more supported:

€ PAO cannot be used as a GPIO pin since it allows to reset a part of the V4, logic power
domain which is not reset by the NRST pin.

€ Aslong as PAO is kept low, the debug mode cannot be used under power-on reset. As
a consequence, PAO and NRST pins must be managed separately if the debug
connection under reset or pre-reset is required.

€ The over-drive and under-drive modes are not available.
€ The Standby mode is not available.
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Figure 8. Regulator OFF
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The following conditions must be respected:

€  Vpp should always be higher than Vcap 1 and Veap  to avoid current injection
between power domains.

€ Ifthetime for Vcpap 1 and Vepap o to reach Vo, minimum value is faster than the time for
Vpp to reach 1.7 V, then PAO should be kept low to cover both conditions: until Veap 1
and Vcap o reach Vi, minimum value and until Vpp reaches 1.7 V (see Figure 9). -

€  Otherwise, if the time for Vcap 1 and Veap 5 to reach Vo, minimum value is slower
than the time for Vpp to reach 1.7 V, then PAO could be asserted low externally (see
Figure 10).

€ IfVeap 1and Vepap 2 go below V4, minimum value and Vpp is higher than 1.7 V, then a
reset must be asserted on PAO pin.

Note: The minimum value of V,, depends on the maximum frequency targeted in the application.
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Figure 9. Startup in regulator OFF: slow V  pp slope
- power-down reset risen after V. cap 1.Vcap 2 Stabilization

A

VDD
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1. This figure is valid whatever the internal reset mode (ON or OFF).
Figure 10. Startup in regulator OFF mode: fast V.  pp slope
- power-down reset risen before V. cap 1.Vcap 2 Stabilization
A Voo
PDR=1.7Vor18V |-----,
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1. This figure is valid whatever the internal reset mode (ON or OFF).
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2.19.3

2.20

3

Regulator ON/OFF and inte rnal reset ON/OFF availability

Table 4. Regulator ON/OFF and in ternal reset ON/OFF availability

Package Regulator ON Regulator OFF Int ernal reset ON |Internal reset OFF
LQFP100 Yes No
Yes No
LQFP144,
LQFP208
LQFP176, v v
UFBGALTE, BYPASSeSREG BYPASSESREG ves ves
TFBGAL100, _REG set _REGSel| bhr ON set to Vpp | PDR_ON set to Vg
to VSS to VDD - -
TFBGA216
WLCSP180 Yes®

1. Available only on dedicated part number. Refer to Section 7: Ordering information.

Real-time clock (R TC), backup SRAM an d backup registers

The RTC is an independent BCD timer/counter. It supports the following features:

€ Calendar with subsecond, seconds, minutes, hours (12 or 24 format), week day, date,
month, year, in BCD (binary-coded decimal) format.

€  Automatic correction for 28, 29 (leap year), 30, and 31 days of the month.

€  Two programmable alarms.

€  On-the-fly correction from 1 to 32767 RTC clock pulses. This can be used to
synchronize it with a master clock.

€ Reference clock detection: a more precise second source clock (50 or 60 Hz) can be
used to enhance the calendar precision.

€ Digital calibration circuit with 0.95 ppm resolution, to compensate for quartz crystal
inaccuracy.

€  Three anti-tamper detection pins with programmabile filter.

€ Timestamp feature which can be used to save the calendar content. This function can
be triggered by an event on the timestamp pin, or by a tamper event, or by a switch to
VgaT mode.

€  17-bit auto-reload wakeup timer (WUT) for periodic events with programmable

resolution and period.

The RTC and the 32 backup registers are supplied through a switch that takes power either
from the Vp supply when present or from the Vgur pin.

The backup registers are 32-bit registers used to store 128 bytes of user application data
when VDD power is not present. They are not reset by a system or power reset, or when the
device wakes up from Standby mode.
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The RTC clock sources can be:

€
€
€
€

A 32.768 kHz external crystal (LSE)

An external resonator or oscillator(LSE)

The internal low power RC oscillator (LSI, with typical frequency of 32 kHz)
The high-speed external clock (HSE) divided by 32

The RTC is functional in Vg mode and in all low-power modes when it is clocked by the
LSE. When clocked by the LSI, the RTC is not functional in Vgar mode, but is functional in
all low-power modes.

All RTC events (Alarm, WakeUp Timer, Timestamp or Tamper) can generate an interrupt
and wakeup the device from the low-power modes.

2.21 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:

€ 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.

€  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 EXTI 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 and
LPTIM1 asynchronous interrupt).

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

€ Standby mode
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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
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2.22

Note:

2.23

3

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 or falling edge on one of the 6 WKUP pins (PAO, PA2, PC1, PC13, PI8, PI11),
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.

VpgaT Operation

The Va1 pin allows to power the device Vgar domain from an external battery, an external
supercapacitor, or from Vpp when no external battery and an external supercapacitor are
present.

Vpat Operation is activated when Vpp is not present.
The Vgat pin supplies the RTC, the backup registers and the backup SRAM.

When the microcontroller is supplied from Vgar, external interrupts and RTC alarm/events
do not exit it from Vgar Operation.

When the PDR_ON pin is connected to Vgg (Internal Reset OFF), the Vgt functionality is
no more available and the Vgar pin should be connected to VDD.

Timers and watchdogs

The devices include two advanced-control timers, eight general-purpose timers, two basic
timers and two watchdog timers.

All timer counters can be frozen in debug mode.

Table 6 compares the features of the advanced-control, general-purpose and basic timers.
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Table 6. Timer feature comparison

Max Max
Timer . Counter | Counter | Prescaler DMA Capture/ | Complem interface timer
Timer ) request compare entary
type resolution type factor generation | channels output clock clock( )
(MHz) | (MHz)&
Up Any
Advanced | TIML, | 100 | oy | Integer Yes 4 Yes 108 216
-control TIM8 Up/down between 1
P and 65536
TIM2 up, in'tozanyer
' 32-bit Down, 9 Yes 4 No 54 108/216
TIM5 Un/down between 1
P and 65536
TIM3 U, in/tA\enyer
| 16-bit | Down, 9 Yes 4 No 54 | 108/216
TIM4 Un/down between 1
P and 65536
Any
TIMO |  16-bit Up Integer No 2 No 108 216
between 1
General and 65536
purpose Any
TIM10, . integer
TIM11 16-bit Up between 1 No 1 No 108 216
and 65536
Any
TIM12 |  16-bit Up Integer No 2 No 54 | 108/216
between 1
and 65536
Any
TIM13, . integer
TIM14 16-bit Up between 1 No 1 No 54 108/216
and 65536
Any
. TIM®6, . integer
Basic TIM7 16-bit Up between 1 Yes 0 No 54 108/216
and 65536

1. The maximum timer clock is either 108 or 216 MHz depending on TIMPRE bit configuration in the RCC_DCKCFGR

register.
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2.23.1 Advanced-control timers (TIM1, TIM8)

The advanced-control timers (TIM1, TIM8) can be seen as three-phase PWM generators
multiplexed on 6 channels. They have complementary PWM outputs with programmable
inserted dead times. They can also be considered as complete general-purpose timers.
Their 4 independent channels can be used for:

€  Input capture

€  Output compare

€ PWM generation (edge- or center-aligned modes)

€ One-pulse mode output

If configured as standard 16-bit timers, they have the same features as the general-purpose
TIMx timers. If configured as 16-bit PWM generators, they have full modulation capability (O-
100%).

The advanced-control timer can work together with the TIMx timers via the Timer Link
feature for synchronization or event chaining.

TIM1 and TIM8 support independent DMA request generation.

2.23.2 General-purpose timers (TIMXx)

There are ten synchronizable general-purpose timers embedded in the STM32F76xxx
devices (see Table 6 for differences).

€ TIM2, TIM3, TIM4, TIMS

The STM32F76xxx include 4 full-featured general-purpose timers: TIM2, TIM5, TIM3,
and TIM4.The TIM2 and TIM5 timers are based on a 32-bit auto-reload
up/downcounter and a 16-bit prescaler. The TIM3 and TIM4 timers are based on a 16-
bit auto-reload up/downcounter and a 16-bit prescaler. They all feature 4 independent
channels for input capture/output compare, PWM or one-pulse mode output. This gives
up to 16 input capture/output compare/PWMs on the largest packages.

The TIM2, TIM3, TIM4, TIM5 general-purpose timers can work together, or with the

other general-purpose timers and the advanced-control timers TIM1 and TIMS8 via the
Timer Link feature for synchronization or event chaining.

Any of these general-purpose timers can be used to generate PWM outputs.

TIM2, TIM3, TIM4, TIM5 all have independent DMA request generation. They are
capable of handling quadrature (incremental) encoder signals and the digital outputs
from 1 to 4 hall-effect sensors.

€ TIM9, TIM10, TIM11, TIM12, TIM13, and TIM14
These timers are based on a 16-bit auto-reload upcounter and a 16-bit prescaler.
TIM10, TIM11, TIM13, and TIM14 feature one independent channel, whereas TIM9
and TIM12 have two independent channels for input capture/output compare, PWM or
one-pulse mode output. They can be synchronized with the TIM2, TIM3, TIM4, TIM5
full-featured general-purpose timers. They can also be used as simple time bases.

2.23.3 Basic timers TIM6 and TIM7

These timers are mainly used for DAC trigger and waveform generation. They can also be
used as a generic 16-bit time base.

TIM6 and TIM7 support independent DMA request generation.

3
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2.23.4 Low-power timer (LPTIM1)

The low-power timer has an independent clock and is running also in Stop mode if it is
clocked by LSE, LSI or an external clock. It is able to wakeup the devices from Stop mode.

This low-power timer supports the following features:

€  16-bit up counter with 16-bit autoreload register

€  16-bit compare register

€ Configurable output: pulse, PWM

€ Continuous / one-shot mode

€ Selectable software / hardware input trigger

€  Selectable clock source:

€ Internal clock source: LSE, LSI, HSI or APB clock

€ External clock source over LPTIM input (working even with no internal clock source
running, used by the Pulse Counter Application)

€ Programmable digital glitch filter

€ Encoder mode

2.23.5 Independent watchdog

The independent watchdog is based on a 12-bit downcounter and 8-bit prescaler. It is
clocked from an independent 32 kHz internal RC and as it operates independently from the
main clock, it can operate in Stop and Standby modes. It can be used either as a watchdog
to reset the device when a problem occurs, or as a free-running timer for application timeout
management. It is hardware- or software-configurable through the option bytes.

2.23.6 Window watchdog

The window watchdog is based on a 7-bit downcounter that can be set as free-running. It
can be used as a watchdog to reset the device when a problem occurs. It is clocked from
the main clock. It has an early warning interrupt capability and the counter can be frozen in
debug mode.

2.23.7 SysTick timer
This timer is dedicated to real-time operating systems, but could also be used as a standard
downcounter. It features:
€ A 24-bit downcounter
€  Autoreload capability
€ Maskable system interrupt generation when the counter reaches 0
€ Programmable clock source

3
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2.24 Inter-integrated circuit interface (I 2C)

The devices embed 4 12C. Refer to table Table 7: 12C implementation for the features
implementation.

The I°C bus interface handles communications between the microcontroller and the serial
12C bus. It controls all 12C bus-specific sequencing, protocol, arbitration and timing.
The 12C peripheral supports:
€  I°C-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
— Fast-mode Plus (Fm+), with a bitrate up to 1 Mbit/s and 20 mA output drive 1/0Os
—  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 W 12C1 12C2 12C3 12C4

Standard-mode (up to 100 kbit/s) X X X
Fast-mode (up to 400 kbit/s)

Fast-mode Plus with 20 mA output drive 1/Os (up to 1 Mbit/s)

Programmable analog and digital noise filters

SMBus/PMBus hardware support

X | X[ X|X]| X
X | X[ X| X]| X

X | X[ X|X]| X
X | X | X | X| X

Independent clock

1. X:supported.

3
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2.25
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Universal synchronous/asynch ronous receiver transmitters
(USART)

The devices embed USART. Refer to Table 8: USART implementation for the features
implementation.

The universal synchronous asynchronous receiver transmitter (USART) offers a flexible

means of full-duplex data exchange with external equipment requiring an industry standard

NRZ asynchronous serial data format.

The USART peripheral supports:
€  Full-duplex asynchronous communications

€ Configurable oversampling method by 16 or 8 to give flexibility between speed and
clock tolerance

€ Dual clock domain allowing convenient baud rate programming independent from the

PCLK reprogramming

€ A common programmable transmit and receive baud rate of up to 27 Mbit/s when the
USART clock source is system clock frequency (max is 216 MHz) and oversampling by

8 is used.

Auto baud rate detection

Programmable data word length (7 or 8 or 9 bits) word length
Programmable data order with MSB-first or LSB-first shifting
Programmable parity (odd, even, no parity)

Configurable stop bits (1 or 1.5 or 2 stop bits)

Synchronous mode and clock output for synchronous communications
Single-wire half-duplex communications

Separate signal polarity control for transmission and reception
Swappable Tx/Rx pin configuration

Hardware flow control for modem and RS-485 transceiver
Multiprocessor communications

IrDA SIR encoder decoder supporting 3/16 bit duration for normal mode

a M o o M d dh M M

the ISO/IEC 7816-3 standard )
€  Support for Modbus communication

Table 8 summarizes the implementation of all U(S)ARTs instances

Table 8. USART implementation

LIN master synchronous break send capability and LIN slave break detection capability

Smartcard mode ( T=0 and T=1 asynchronous protocols for Smartcards as defined in

features USART1/2/3/6 UARTA4/5/7/8

Data Length 7, 8 and 9 bits

Hardware flow control for modem

Continuous communication using DMA

X | X | X

Multiprocessor communication

X | X | X| X

Synchronous mode
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Table 8. USART implementation (continued)
features (M USART1/2/3/6 UARTA4/5/7/8

x

Smartcard mode

Single-wire half-duplex communication

IrDA SIR ENDEC block

LIN mode

Dual clock domain

Receiver timeout interrupt

Modbus communication

Auto baud rate detection

XX | X| X| X|X|X]| X
XX | X| X| X|X|X]| X

Driver Enable

1. X:supported.

2.26 Serial peripheral interface  (SPIl)/inter- integrated sound
interfaces (12S)

The devices feature up to six SPIs in slave and master modes in full-duplex and simplex
communication modes. SPI1, SPI4, SPI5, and SPI6 can communicate at up to 54 Mbits/s,
SPI2 and SPI3 can communicate at up to 25 Mbit/s. The 3-bit prescaler gives 8 master
mode frequencies and the frame is configurable from 4 to 16 bits. The SPI interfaces
support NSS pulse mode, TI mode and Hardware CRC calculation. All the SPIs can be
served by the DMA controller.

Three standard 1%S interfaces (multiplexed with SPI1, SPI2 and SPI3) are available. They
can be operated in master or slave mode, in simplex communication modes, and can be
configured to operate with a 16-/32-bit resolution as an input or output channel. Audio
sampling frequencies from 8 kHz up to 192 kHz are supported. When either or both of the
1°S interfaces is/are configured in master mode, the master clock can be output to the
external DAC/CODEC at 256 times the sampling frequency.

All I2Sx can be served by the DMA controller.

2.27 Serial audio interface (SAl)

The devices embed two serial audio interfaces.

The serial audio interface is based on two independent audio subblocks which can operate
as transmitter or receiver with their FIFO. Many audio protocols are supported by each
block: 12S standards, LSB or MSB-justified, PCM/DSP, TDM, AC’'97 and SPDIF output,
supporting audio sampling frequencies from 8 kHz up to 192 kHz. Both subblocks can be
configured in master or in slave mode.

In master mode, the master clock can be output to the external DAC/CODEC at 256 times of
the sampling frequency.

The two sub-blocks can be configured in synchronous mode when full-duplex mode is
required.

3
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2.28

2.29

2.30
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SAI1 and SAI2 can be served by the DMA controller

SPDIFRX Receiver Interface (SPDIFRX)

The SPDIFRX peripheral, is designed to receive an S/PDIF flow compliant with IEC-60958
and IEC-61937. These standards support simple stereo streams up to high sample rate,
and compressed multi-channel surround sound, such as those defined by Dolby or DTS (up
to 5.1).

The main features of the SPDIFRX are the following:

Up to 4 inputs available

Automatic symbol rate detection

Maximum symbol rate: 12.288 MHz

Stereo stream from 32 to 192 kHz supported

Supports Audio IEC-60958 and IEC-61937, consumer applications

Parity bit management

Communication using DMA for audio samples

Communication using DMA for control and user channel information

Interrupt capabilities

a M o dh b

ah

The SPDIFRX receiver provides all the necessary features to detect the symbol rate, and
decode the incoming data stream. The user can select the wanted SPDIF input, and when a
valid signal will be available, the SPDIFRX will re-sample the incoming signal, decode the
manchester stream, recognize frames, sub-frames and blocks elements. It delivers to the
CPU decoded data, and associated status flags.

The SPDIFRX also offers a signal named spdif_frame_sync, which toggles at the S/PDIF
sub-frame rate that will be used to compute the exact sample rate for clock drift algorithms.

Audio PLL (PLLI2S)

The devices feature an additional dedicated PLL for audio I°S and SAl applications. It allows
to achieve error-free 12S sampling clock accuracy without compromising on the CPU
performance, while using USB peripherals.

The PLLI2S configuration can be modified to manage an 12S/SAl sample rate change
without disabling the main PLL (PLL) used for CPU, USB and Ethernet interfaces.

The audio PLL can be programmed with very low error to obtain sampling rates ranging
from 8 KHz to 192 KHz.

In addition to the audio PLL, a master clock input pin can be used to synchronize the
12S/SAl flow with an external PLL (or Codec output).

Audio and LCD PLL (PLLSAI)

An additional PLL dedicated to audio and LCD-TFT is used for SAI1 peripheral in case the
PLLIZS 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.
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2.31

2.32

3

SD/SDIO/MMC card ho st interface (SDMMC)

SDMMC host interfaces are available, that support the 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
(MI1) 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 Ml or 9 signals
for RMII, and can be clocked using the 25 MHz (M) from the microcontroller.

The devices include the following features:

€  Supports 10 and 100 Mbit/s rates

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

Tagged MAC frame support (VLAN support)
Half-duplex (CSMA/CD) and full-duplex operation
MAC control sublayer (control frames) support
32-bit CRC generation and removal

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.

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

€  Triggers interrupt when system time becomes greater than target time

a o o dh
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2.33

2.34

2.35
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Controller area network (bxCAN)

The three CANs are compliant with the 2.0A and B (active) specifications with a bit rate up
to 1 Mbit/s. They can receive and transmit standard frames with 11-bit identifiers as well as
extended frames with 29-bit identifiers. Each CAN has three transmit mailboxes, two receive
FIFOS with 3 stages and 28 shared scalable filter banks (all of them can be used even if one
CAN is used). 256 bytes of SRAM are allocated for CAN1 and CAN2. 512 bytes of SRAM
are dedicated for CAN3.

Universal serial bus on -the-go full-speed (OTG_FS)

The devices embed an USB OTG full-speed device/host/OTG peripheral with integrated
transceivers. The USB OTG FS peripheral is compliant with the USB 2.0 specification and
with the OTG 2.0 specification. It has software-configurable endpoint setting and supports
suspend/resume. The USB OTG controller requires a dedicated 48 MHz clock that is
generated by a PLL connected to the HSE oscillator.

The major features are:

Combined Rx and Tx FIFO size of 1.28 Kbytes with dynamic FIFO sizing

Supports the session request protocol (SRP) and host negotiation protocol (HNP)

1 bidirectional control endpoint + 5 IN endpoints + 5 OUT endpoints

12 host channels with periodic OUT support

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

USB 2.0 LPM (Link Power Management) support

Battery Charging Specification Revision 1.2 support

Internal FS OTG PHY support

HNP/SNP/IP inside (no need for any external resistor)

a dh o dh M b

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

Universal serial bus on -the-go high-speed (OTG_HS)

The devices embed a USB OTG high-speed (up to 480 Mbit/s) device/host/OTG peripheral.
The USB OTG HS supports both full-speed and high-speed operations. It integrates the
transceivers for full-speed operation (12 Mbit/s) and features a UTMI low-pin interface
(ULPI) for high-speed operation (480 Mbit/s). When using the USB OTG HS in HS mode, an
external PHY device connected to the ULPI is required.

The USB OTG HS peripheral is compliant with the USB 2.0 specification and with the OTG
2.0 specification. It has software-configurable endpoint setting and supports
suspend/resume. The USB OTG controller requires a dedicated 48 MHz clock that is
generated by a PLL connected to the HSE oscillator.

The major features are:

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

€  Supports the session request protocol (SRP) and host negotiation protocol (HNP)

€ 8 bidirectional endpoints

€ 16 host channels with periodic OUT support
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2.36

2.37

3

Software configurable to OTG1.3 and OTG2.0 modes of operation
USB 2.0 LPM (Link Power Management) support

Battery Charging Specification Revision 1.2 support

Internal FS OTG PHY support

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.

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

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

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

The devices embed 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 Mbytes/s in 8-bit mode at 54 MHz. It
features:

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

€  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)

€  Supports continuous mode or snapshot (a single frame) mode
€  Capability to automatically crop the image
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2.38

2.39

2.40

241
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Management Data Input/Output (MDIO) slaves

The devices embed a MDIO slave interface it includes the following features:

€ 32 MDIO Registers addresses, each of which is managed using separate input and
output data registers:

— 32 x 16-bit firmware read/write, MDIO read-only output data registers
— 32 x 16-bit firmware read-only, MDIO write-only input data registers
€ Configurable slave (port) address
€ Independently maskable interrupts/events:
—  MDIO Register write
—  MDIO Register read
—  MDIO protocol error
€  Able to operate in and wake up from STOP mode

Random number generator (RNG)

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

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

A fast I/O handling allows a 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:

€ 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.
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2.42
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Digital filter for Sigm a-Delta Modulators (DFSDM)

The devices embed one DFSDM with 4 digital filters modules and 8 external input serial
channels (transceivers) or alternately 8 internal parallel inputs support. The DFSDM
peripheral is dedicated to interface the external ZA modulators to microcontroller and then to
perform digital filtering of the received data streams (which represent analog value on ZA
modulators inputs). The DFSDM can also interface PDM (Pulse Density Modulation)
microphones and perform PDM to PCM conversion and filtering in hardware. The DFSDM
features optional parallel data stream inputs from microcontrollers memory (through
DMA/CPU transfers into DFSDM). The DFSDM transceivers support several serial interface
formats (to support various ZA modulators). The DFSDM digital filter modules perform
digital processing according user selected filter parameters with up to 24-bit final ADC
resolution.
The DFSDM peripheral supports:
€ 8 multiplexed input digital serial channels:
—  Configurable SPI interface to connect various SD modulator(s)
—  Configurable Manchester coded 1 wire interface support
— PDM (Pulse Density Modulation) microphone input support
—  Maximum input clock frequency up to 20 MHz (10 MHz for Manchester coding)
—  Clock output for SD modulator(s): 0..20 MHz
€  Alternative inputs from 8 internal digital parallel channels (up to 16 bit input resolution):
— internal sources: device memory data streams (DMA)
€ 4 digital filter modules with adjustable digital signal processing:
—  Sincxfilter: filter order/type (1..5), oversampling ratio (up to 1..1024)
— integrator: oversampling ratio (1..256)
Up to 24-bit output data resolution, signed output data format
Automatic data offset correction (offset stored in register by user)
Continuous or single conversion
Start-of-conversion triggered by:
—  Software trigger
Internal timers
External events
Start-of-conversion synchronously with first digital filter module (DFSDMO)
€ Analog watchdog feature:
—  Low value and high value data threshold registers
— Dedicated configurable Sincx digital filter (order = 1..3, oversampling ratio = 1..32)
— Input from final output data or from selected input digital serial channels
—  Continuous monitoring independently from standard conversion
€  Short circuit detector to detect saturated analog input values (bottom and top range):
— Up to 8-bit counter to detect 1..256 consecutive 0’s or 1's on serial data stream

a o

—  Monitoring continuously each input serial channel
€ Break signal generation on analog watchdog event or on short circuit detector event
€  Extremes detector:

—  Storage of minimum and maximum values of final conversion data
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— Refreshed by software

€ DMA capability to read the final conversion data
€ Interrupts: end of conversion, overrun, analog watchdog, short circuit, input serial

channel clock absence

€  ‘“regular” or “injected” conversions:

— ‘“regular” conversions can be requested at any time or even in continuous mode
without having any impact on the timing of “injected” conversions

— ‘“injected” conversions for precise timing and with high conversion priority

Table 9. DFSDM implementation

DFSDM features DFSDM1
Number of filters: x (DFSDM_FLTX) 4
Number of input transceivers/channels: y (DFSDM_CHy) 8

Internal ADC parallel input support -

Number of external triggers (JEXTSEL size) 32

ID register support -

3
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2.43 Temperature sensor

The temperature sensor has to generate a voltage that varies linearly with the 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 Vga, 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 Vgar 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.

2.44 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:

Two DAC converters: one for each output channel

8-bit or 12-bit monotonic output

Left or right data alignment in 12-bit mode

Synchronized update capability

Noise-wave generation

Triangular-wave generation

Dual DAC channel independent or simultaneous conversions
DMA capability for each channel

External triggers for conversion

Input voltage reference Vggg+

a dh o o dh M b

ah

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.

2.45 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.

The 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.

2.46 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
STM32F76xxx 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

3
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2.47
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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.

DSI Host (DSIHOST)

The DSI Host is a dedicated peripheral for interfacing with MIPI® DSI compliant displays. It
includes a dedicated video interface internally connected to the LTDC and a generic APB
interface that can be used to transmit information to the display.

These interfaces are as follows:

€ LTDC interface:

— Used to transmit information in Video mode, in which the transfers from the host
processor to the peripheral take the form of a real-time pixel stream (DPI).

—  Through a customized for mode, this interface can be used to transmit information
in full bandwidth in the Adapted Command mode (DBI).

€ APB slave interface:

—  Allows the transmission of generic information in Command mode, and follows a
proprietary register interface.

—  Can operate concurrently with either LTDC interface in either Video mode or
Adapted Command mode.

€ Video mode pattern generator:
— Allows the transmission of horizontal/vertical color bar and D-PHY BER testing
pattern without any kind of stimuli.
The DSI Host main features:
€  Compliant with MIPI® Alliance standards
€ Interface with MIPI® D-PHY
€  Supports all commands defined in the MIPI® Alliance specification for DCS:
—  Transmission of all Command mode packets through the APB interface
—  Transmission of commands in low-power and high-speed during Video mode
Supports up to two D-PHY data lanes
Bidirectional communication and escape mode support through data lane 0
Supports non-continuous clock in D-PHY clock lane for additional power saving
Supports Ultra Low-power mode with PLL disabled
ECC and Checksum capabilities
Support for End of Transmission Packet (EoTp)
Fault recovery schemes
3D transmission support
Configurable selection of system interfaces:
— AMBA APB for control and optional support for Generic and DCS commands
— Video Mode interface through LTDC
— Adapted Command mode interface through LTDC
€ Independently programmable Virtual Channel ID in

a M o b dh M o dh
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— Video mode
— Adapted Command mode
— APB Slave

Video Mode interfaces features:

€ LTDC interface color coding mappings into 24-bit interface:
— 16-bit RGB, configurations 1, 2, and 3
—  18-bit RGB, configurations 1 and 2
—  24-bit RGB
€ Programmable polarity of all LTDC interface signals
€ Maximum resolution is limited by available DSI physical link bandwidth:
—  Number of lanes: 2
—  Maximum speed per lane: 500 Mbps1Gbps

Adapted interface features
Support for sending large amounts of data through the memory_write_start(WMS) and
memory_write_continue(WMC) DCS commands
€ LTDC interface color coding mappings into 24-bit interface:
— 16-bit RGB, configurations 1, 2, and 3
— 18-bit RGB, configurations 1 and 2
—  24-bit RGB

Video mode pattern generator:

€  Vertical and horizontal color bar generation without LTDC stimuli
€ BER pattern without LTDC stimuli

3
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Figure 11. STM32F76xxx LQFP100 pinout
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1. The above figure shows the package top view.
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Figure 12. STM32F76xxx TFBGA100 pinout
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1. The above figure shows the package top view.
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Figure 13. STM32F76xxx LQFP144 pinout
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Figure 14. STM32F76xxx LQFP176 pinout
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Figure 15. STM32F769xx LQFP176 pinout
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Figure 16. STM32F769Ax/STM32F768Ax WLCSP180 ballout
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2. The above figure shows the package top view.
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Figure 17. STM32F76xxx LQFP208 pinout
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Pinouts and pin description

Figure 18. STM32F769xx LQFP208 pinout

o
2
z
S 2 n SN -Oo 2 NoOowns
cens BB RO IR I 80 s 0000088888888 0558
oooa>a>aca00am@AafoaonoOoaooaoaaa>>a00aoa0oa0oa0oaaaaas>0o00a000acaaoaa>a
O00000NON000N0NN00000000N00000N0N0NNN00N0N0NN0NNONO00N0N0NN0O0ONan00
XN ONSTONNAONONOINTNNATONINONTNNAONONOINTNNATO NN QNS NNLD0) 0N
SRRRRRRRRIZ T oI R NN NN ERRNN 88885558333
PE2 O 1 156 P PI2
PE3 O 2 155 A PI1
PE4 O 3 154 P PIO
PE5 M 4 153 P PH15
PE6 OO0 5 152 PH14
VBATO 6 151 PH13
ped 7 150 P vDD
pc13 ™ 8 149 VSS
pc140d o 148 P VCAP_2
PC15 H 10 147 B pA13
P9 3 11 146 P PA12
PI1.0 3@ 12 145 [ PA11
PI11 013 144 PA10
VSS &3 14 143 PA9
vDD ] 15 142 PA8
PFO O 16 141 PC9
PF1 4 17 140 A PC8
PF2 ] 18 139 A PC7
PI12 4 19 138 [ PC6
PI13 H 20 137 | VDDUSB
Pl14 4 21 136 (3 VSS
PF3 O 22 135 PG8
PF4 OO 23 134 PG7
PF5 O 24 133 PG6
vss O 25 i 132 P PG5
vop o 2 LQFP208 with DSI 131 B pea
PF6 O 27 130 P PG3
PF7 O 28 129 P PG2
PF8 4 29 128 3 vssDsI
PF9 OO 30 127 DSI_D1IN
PF10 4 31 126 DSI_D1P
PHO O 32 125 B vDbD12DSI
PH1 O 33 124 DSI_CKN
NRST 4 34 123 DSI_CKP
PCO O 35 122 B vssDsI
PC1 OO 36 121 P DSI_DON
PC2 O 37 120 P DSI_DOP
PC3 4 38 119 A VCAPDSI
VDD o 39 118 (3 vDDDSI
VSSA 4 40 117 PD15
VREF+[ 41 116 PD14
VDDA 42 115 B VDD
PAO O 43 114 VSS
PA1 O} 44 113 PD13
PA2 O 45 112 PD12
PH2 O 46 111 PD11
PH3 O 47 110 PD10
PH4 4 48 109 PD9
PH5 CF 49 108 (B PD8
PA3 O 50 107 PB15
Vvss O 51 106 [ PB14
vDD O 52 105 [ PB13
NMNNINNOOOODOOOVLOWORNNNRNRNNNONXORNXRXRXONNDNANDND DG
I:IEIEIEIEIEIEIEIEIEIEIEIEIEIEIEIEIEII:IEIEIEIEIEIEII:IEIEII:IEIEIEIEIEIEIEIEIDI:IEI:IEIEII:IEIEIEIEIEIEIEIEI
SO IINONOTdNN O AN T NNONTINOANDNINAOTANNITINO T |HOLNXOTdNAN
e R L e S 4 L i LR g
= MSv39124V1

1. The above figure shows the package top view.

3

DoclD029041 Rev 6

61/255




STM32F765xx STM32F767xx STM32F768Ax STM32F769xX

Pinouts and pin description

Figure 19. STM32F76xxx UFBGA176 ballout
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Figure 20. STM32F76xxx TFBGA216 ballout
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Figure 21. STM32F769xx TFBGA216 ballout
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1. The above figure shows the package top view.
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Pinouts and pin description

Table 10. Legend/abbreviations used in the pinout table

Name Abbreviation Definition
. Unless otherwise specified in brackets below the pin name, the pin function during and after
Pin name ; .
reset is the same as the actual pin name
S Supply pin
Pin type | Input only pin
I/0 Input / output pin
FT 5V tolerant 1/0
TTa 3.3 V tolerant I/O directly connected to ADC
I/O structure
B Dedicated BOOT pin
RST Bidirectional reset pin with weak pull-up resistor
Notes Unless otherwise specified by a note, all I/Os are set as floating inputs during and after reset
Alternate . .
- Functions selected through GPIOX_AFR registers
functions
Addltl'onal Functions directly selected/enabled through peripheral registers
functions

Table 11. STM32F765xx, STM32F767xx, STM32F768Ax and STM32F769xx pin and

ball definitions

Pin Number

STM32F765xx STM32F768Ax

STM32F767xx STM32F769xx 5
3
e
< o
s (2 2|g Additional

(8] .

a 2 2| 3| €| Alternate functions ;
Slolv|C|lo|lw|9|D|lo|lwle] 2 |l 5|2 functions
Slels|NS|Ir|o|ld|l®d|~|o|d =1 o
B IS IR = BT I > S B B BN I S S o
Slale|lslela|dlalalald ™ =
@ L L o) L LL @ [7)] LL LL el =
olglol?|olo|@|d|lolo|@] &
gl e I [y s B §1 J0 3| p

=
[
TRACECLK, SPI4_SCK,
SAIL_MCLK_A,
A 1|1 |a]1]|1]|A3|EW0|l1]|1]|aA3 PE2  |WO|FT | - QUADSPI_BKL 102, .
ETH_MI_TXD3, FMC_A23,
EVENTOUT
TRACEDO, SAI1_SD_B, ]
B3| 2| 2 AL | 2|2 |A2]|F0|2]2]aA2 PE3  |WO|FT | - FMC. ALS. EVENTOUT
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Table 11. STM32F765xx, STM32F767xx, STM32F768Ax and STM32F769xx pin and

ball definitions (continued)

Pin Number
STM32F765xx STM32F768Ax
STM32F767xx STM32F769xx <
w0
o
E
5 o
s | g &g Additional
= 2 2 3| €| Alternate functions function
Slo|ls|C |l ||l | D|lw|lw|8| ¢ | £ 6|2 unctons
Slo|lt|la|r|lo|d|@|~x|O| =] a
P IS B B P < B I O BES T < I I P = (@)
Sle|le|gle|alglaelalels P =
Q||| L sl 2
2 ¢lslg|s|qe|8|88|E| &
o ) = ;‘ ~ c
£
o
TRACED1, SPI14_NSS,
SAIL_FS_A,
c3a| 3|3 |B1| 3| 3 |A1]|ciz| 3| 3]|aA1L PE4 |1UO| FT | - | DFSDM1_DATIN3, FMC_A20, -
DCMI_D4, LCD_BO,
EVENTOUT
TRACED2, TIM9_CH1,
SPI4_MISO, SAI1_SCK_A,
D3| 4 | 4 |B2| 4| 4 |BL|D12| 4| 4a|B1 PE5 /0| FT | - | DFSDM1_CKIN3, FMC_A21, -
DCMI_D6, LCD_GO0,
EVENTOUT
TRACEDS, TIM1_BKIN2,
TIM9_CH2, SPI4_MOSI,
E3| 5|5 |B3| 5|5 |B2|ELL|5|5]|B2 PE6 1O | FT | - | SAI1_SD_A, SAI2_MCLK_B, -
FMC_A22, DCMI_D?,
LCD_G1, EVENTOUT
-l -t -1 -1-1-]e6| -1]-]-]c6| wvss |s|-]|- - -
-l -t -1 -1 -1-1|es|-1]-]-|F| vboo |s|-]|- - -
B2| 6 |6 |c1| 6|6 |ci|c3a| 6 |6]|cr| vear |s| - |- - -
RTC_TAMP2/
- - - | p2| 7 7 |c2|Nc| 7|7 ]|C2 PI8 o | Fr| @ EVENTOUT RTC_TS/
WKUP5
RTC_TAMPL/
@ RTC_TS/
am2| 7|7 |p1| 8| 8 |D1|D13| 8| 8 | D1 Pc13 |wo | FT EVENTOUT RTC. DUT/
WKUP4
am s |8 |er| oo |en|ez|ol|olen| PC% |yoler|? EVENTOUT 0SC32_IN
0SC32_IN @ —
PC15- @
BL| 9| 9| Fl|10|10|FL|E13| 10|10 | F1 | 0SC32.0 [0 | FT | (3 EVENTOUT 0SC32_0UT
uT
-l -1t-1-1-1-1le| -1]-|-]e| vbD |s|-]|- - -
UART4_RX, CAN1_RX,
- | -|-|p3|11|11|E4]|G10] 11|11 E4 PI9 o | FT | - FMC_D30, LCD_VSYNC, -
EVENTOUT
ETH_MII_RX_ER, FMC_D31, i
- - | -|Ee3|12|12| D5 |H10| 12|12 D5 PI0 |WO| FT| - LCD. HSYNC. EVENTOUT
LCD_G6,0TG_HS_ULPI DIR,
- - | - | E4|13|13|F3|F12|13]|13]| F3 P11 | Fr | - EVERTOOT WKUP6
-l -l - | F2 14|14 F2|F13] 14|14 F2 VSSs s| - |- -
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STM32F765xx STM32F767xx STM32F768Ax STM32F769xXx

Pinouts and pin description

Table 11. STM32F765xx, STM32F767xx, STM32F768Ax and STM32F769xx pin and

ball definitions (continued)

Pin Number
STM32F765xx STM32F768Ax
STM32F767xx STM32F769xx <
3
e
o o
s | g &g Additional
= 2 2 3| €| Alternate functions .
Slol<|Clo|lw|9 B |ov|lwl© e sl 8| 2 functions
8 ol x| o ~ | & &' o | ~| O cﬂ =] o
P IS B B P < B I O BES T < I I P = (@)
Slajlolslela|dlalalald Py =
@ LL L o) L L @ wn L L o =
15|g/e|g|o|E|8|e|elE| &
= > == ;‘ ~ <
=
a
-l - -|r|15|15|FalF2|15|15|Fa| wvoo |s| - |- } ;
12C2_SDA, FMC_AO,
| - 10| €E2|16|16|D2|c1| 16|16/ D2 PF0 |10 | FT| - oD e ;
12C2_SCL, FMC_AL ]
Sl - | me| 17| 17| E2 G217 |17 | B2 PF1 |wo | FT| - —ooe
12C2_SMBA, FMC_A2, ]
-l - |12|H2| 18| 18|62 |ca|18|18|c2| P2 |wol|FT| - S
-l -] -] es|nc| - 19| E3| Pz |wo|rr| - | Lcp HsYNC, EVENTOUT -
Sl -l - | -] - ]2 ]e3|nc| - |20|ce| P13 |wo|FT| - | LcD_vSYNC, EVENTOUT ;
Lol - -2 ksl ne| - |21 |H3| pPaa |wol|ET| - LCD_CLK, EVENTOUT ]
Sl - 13| 32| 19| 22 | H2 [Hi| 19 | 22 | H2 PF3 | WO | FT | - FMC_A3, EVENTOUT ADC3_IN9
-l - l1a| 3|20 23] 32 [H12| 20 | 23| 22 PFa |10 | FT | - FMC_Ad4, EVENTOUT ADC3_IN14
S| - |15 k3| 21|24 | k3 [H13| 21 | 24 | k3 PFs |10 | FT | - FMC_AS5, EVENTOUT ADC3_IN15
c2 10|16 | G2 | 22 | 25 | H6 |13 | 22 [ 25 | W6 | wvss | s | - | - ; -
D2 |11 |17 | 63| 23|26 | H5 |12 23|26 |H5 | wvoD | s | - | - ; ;
TIM10_CH1, SPI5_NSS,
SAIL_SD_B, UART7_RX,
Sl - 18| k2| 28|27 | k2| NC|2a |27 | k2 Pr6 |10 | FT | - QUADSD! BK1 105, ADC3_IN4
EVENTOUT
TIM11_CH1, SPI5_SCK,
SAIL_MCLK_B, UART7_TX,
| - 19| k1| 25| 28| Kkt |Nc| 25|28 Kt PE7 |0 | FT| - GOADSPL BK1 102 ADC3_IN5
EVENTOUT
SPI5_MISO, SAIL_SCK_B,
UART7_RTS, TIM13_CH1,
-l - 20| 13|22 | 13|Nc|26]20] L3 Prs |10 | FT | - SURDEP! BKL 130, ADC3_IN6
EVENTOUT
SPI5_MOSI, SAIL_FS_B,
UART?_CTS, TIM14_CH1,
Sl -2t |27 |30 | 2|Nc|27 |30 L2 PFo |0 | FT| - OURDSPT BKL 151 ADC3_IN7
EVENTOUT
B | QUADSPI_CLK, DCMI_D11,
22| w1 |28 |31 |11 |kuw|28|31| | prio |wolFT Leo, BE. EveNTOUT ADC3_IN8
ci1|12 23| c1| 20| 32|61 |Kkiz| 20|32 61 OZEO-IN o l|er|®@ EVENTOUT 0SC_IN
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Table 11. STM32F765xx, STM32F767xx, STM32F768Ax and STM32F769xx pin and

ball definitions (continued)

Pin Number
STM32F765xx STM32F768Ax
STM32F767xx STM32F769xx <
w0
o
e
o o
s | g &g Additional
= 2 2 3| €| Alternate functions .
Slolv|C|lo|lw|9 | D|lo|lwle] 2 |£l5|2 functions
Slel~s|8|Ir|o|d|®@d|~|o|d =] o
P IS B B P < B I O BES T < I I P = (@)
Slajlolslela|dlalalald Py =
@ LL L o) L L @ wn L L o =
21558 |3|g|E|8|5 88| &
o ) = ;‘ ~ c
=
a
D1 |13 |24 | H1 | 30|33 | HL [ki3| 30 33| HL | PP Jwo|erT| @ EVENTOUT 0SC_ouT
0SC_ouT -
EL |14 25| 01 [31 |34 |1 |L|31|34] 31| NRsT [wo|RS| - ; ;
DFSDML_CKINO,
e e ADCL_IN10,
F1 |15 |26 | M2 |32 |35 | M2 12| 32|35 | M2| pco |wol|FT| - _FS_B, ADC2_IN10,
OTG_HS_ULPI_STP, s INA
FMC_SDNWE, LCD_RS5, |
EVENTOUT
TRACEDO, DFSDM1_DATINO, | ADC1_IN11,
SPI2_MOSII12S2_SD, ADC2_IN11,
F2 |16 | 27 | M3 | 33 | 36 | M3 |L13| 33|36 | M3| pPci |wo|FT| - | SAIL SD_A DFSDMI CKIN4, | ADC3_INIL.
ETH_MDC, MDIOS_MDC, | RTC_TAMP3/
EVENTOUT WKUP3
DFSDM1_CKIN1, SPI2_MISO,
DFSDM1_CKOUT, ADC1_IN12,
E2 |17 |28 | M4 | 34 |37 | M4 | NC | 34|37 | Ma| pPc2 |wo|FT| - OTG_HS_ULPI_DIR, ADC2_IN12,
ETH_MII_TXD2, FMC_SDNEO, | ADC3_IN12
EVENTOUT
DFSDM1_DATIN,
SPI2_MOSII2S2_SD, ADCL_IN13,
F3 |18 |29 | M5 |35 |38 | L4 [ NC | 35 |38 | L4 pc3  |wo | FT| - OTG_HS_ULPI_NXT, ADC2_IN13,
ETH_MI_TX_CLK, ADC3_IN13
FMC_SDCKEO, EVENTOUT
| -|30]| - |3 |3 |m|-|3|3|s| w |[s]|-]|- - }
e - - - e - - -] wvss |s|-|- } ;
GL |19 |31 | ML |37 |40 | ML M| 37 [40|ML| vssa |[s | - | - - ;
oo N - - N | - -] - N | wrer- | s |- | - } }
- l20|32| P |38 |41 |P1| - |38|a|pPL| VREF+ | S| - | - ; }
H1 |21 |33 | R1 | 39 |42 | RL [M12| 39 |42 | RL| wvoDA | S| - | - ; ;
TIM2_CHUTIM2_ETR,
o0 TIM5_CH1, TIME_ETR, SN
G2 | 22|38 | N3 | 40| 43| N3 |m13| 40 | 43 | N3 o | FT | @ | USART2 CTS, UART4_TX, _INO,
WKUP ADC3_INO,
SAI2_SD_B, ETH_Mil_CRs, | ADCS-H
EVENTOUT
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Pinouts and pin description

Table 11. STM32F765xx, STM32F767xx, STM32F768Ax and STM32F769xx pin and

ball definitions (continued)

Pin Number
STM32F765xx STM32F768Ax
STM32F767xx STM32F769xx <
w0
o
g
T o
5 8 2| g Additional
- = 2| 3| §| Alternate functions :
Slolv|C|lo|lw|9 | D|lo|lwle] 2 |£l5|2 functions
Slel~s|8|Ir|o|d|®@d|~|o|d 5 o
P IS B B P < B I O BES T < I I P = (@)
Slelalslelalgla|le|ald p =
@ L L o) L LL @ [7)] LL LL o =
2lg|g|E|C|eE|S 2|98 &
o ) = ;‘ ~ c
=
o
TIM2_CH2, TIM5_CH2,
USART2_RTS, UART4_RX,
QUADSPI_BK1_|03, ADC1_IN1,
H2 | 23 |35 | N2 | 41 | 44 | N2 |11 | 41 | 44 | N2 PAL o | Fr| - SAI2_MCLK_B, ADC2_IN1,
ETH_MI_RX_CLK/ETH_RMII_ | ADC3_IN1
REF_CLK, LCD_R2,
EVENTOUT
TIM2_CH3, TIM5_CH3,
TIM9_CH1, USART2_TX, ﬁgg%—mg'
J2 | 24|36 | P2 | 42|45 | P2 |J10| 42 | 45 | P2 PA2 | Fr| - SAI2_SCK_B, ETH_MDIO, — e
ADC3_IN2,
MDIOS_MDIO, LCD_R1, WKUP2
EVENTOUT
LPTIML_IN2,
QUADSPI_BK2_100,
- | - | - | Fa| 43|46 | Kka|L10]| 43| 46 | Ka PH2 o | FT | - | SAI2_SCK_B, ETH_MII_CRS, -
FMC_SDCKEO, LCD_RO,
EVENTOUT
QUADSPI_BK2_|01,
SAI2_MCLK_B,
- - | - | ca|aa|ar| o4 |Kio| 44 | 47| 4 PH3 VO | FT | - | Eriy i COL, FMC. SDNED, -
LCD_R1, EVENTOUT
12C2_SCL, LCD_GS5,
- | - | - | Ha| 45 | 48 | H4 | N12| 45 | 48 | H4 PH4 10| FT | - | OTG_HS_ULPI_NXT,LCD_G4, -
EVENTOUT
12C2_SDA, SPI5_NSS,
< - | - | Ja| 46|49 | 33 |N1L| 46 | 49 | I3 PHS5 VO | FT | - | EmC SDNWE EVENTOUT -
TIM2_CH4, TIM5_CH4,
TIM9_CH2, USART2_RX, ADC1_IN3,
K2 | 25 | 37 | R2 | 47 | 50 | R2 |M10| 47 | 50 | R2 PA3 /0| FT | - | LCD_B2, OTG_HS ULPI_DO, | ADC2_IN3,
ETH_MII_COL, LCD_B5, ADC3_IN3
EVENTOUT
J|26|38| - | - |51 |ke| 3| - |51 ke Vss s| - | - - -
| ) ®) ) BYPASS_ ) ) i
E6 L4 | 48 L5 48 L5 REG I | FT
KL |27 |39 | ka | 49 | 52 | K5 | K9 | 49 | 52 | K5 VDD s| - | - - -
SPI1_NSS/I2S1_WS,
SPI3_NSS/I2S3_WS, ADC1_IN4,
G3 | 28|40 | N4 | 50 | 53 | N4 | L9 | 50 | 53 | N4 PA4 o | TTal| - USART2_CK, SPI6_NSS, ADC2_IN4,
OTG_HS_SOF,DCMI_HSYNC, | DAC_OUT1
LCD_VSYNC, EVENTOUT
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Table 11. STM32F765xx, STM32F767xx, STM32F768Ax and STM32F769xx pin and

ball definitions (continued)

Pin Number
STM32F765xx STM32F768Ax
STM32F767xx STM32F769xx <
(%]
o
&
T g
s |8 8|y Additional
= 2 2 3| €| Alternate functions function
Slo|ls|C |l ||l | D|lw|lw|8| ¢ | £ 6|2 unctions
Slod|s|la|l~|o|d ||~ & S a
R IS IS I I I > S e B BN I S = o
Slaelals|a|la|lSla|la|lals p =
@ LL LL o) LL LL @ wn LL LL o =
215|158 o|c|g 8|88 &
= > == ;‘ ~ <
£
o
TIM2_CHL/TIM2_ETR,
sPil SCRipst ck, | ADCLINS
H3 |29 |41 | P4 | 51 | 54 | P4 |P11| 51 | 54 | P4 PA5 | O |TTa| - = -5 ADC2_INS,
SPI6_SCK, OAG BT
OTG_HS_ULPI_CK, LCD_R4, -
EVENTOUT
TIM1_BKIN, TIM3_CH1,
TIM8_BKIN, SPI1_MISO, ADCL ING
J3 |30 |42 | P3| 52|55 | P3|N10| 52|55/ P3 PA6 |0 | FT | - | SPIB_MISO, TIMI3_CH, ADCS ING
MDIOS_MDC, DCMI_PIXCLK, -
LCD_G2, EVENTOUT
TIM1_CHIN, TIM3_CH2,
TIM8_CHIN,
SPI1_MOSI/I2S1_SD, ADCL IN7
K3 |31 |43 | R3 | 53|56 | R3|Mo|53|56]|R3 PA7 |0 |FT | - | SPI6_MOSI, TIM14_CH1, ADCs INT
ETH_MIl_RX_DV/ETH_RMII_C -
RS_DV, FMC_SDNWE,
EVENTOUT
DFSDML_CKIN2, 1281_MCK,
SPDIF_RX2, ADCI_IN14,
G4 | 32|44 | N5 |54 |57 | N5 |NC|54|57|Ns| PC4 [VO|FT| - |r 0 BBt on ex | Apcs INI4
DO, FMC_SDNEO, EVENTOUT
DFSDM1_DATINZ,
SPDIF_RX3, ADC1_IN15
H4 |33 | 45 | P5 | 55 |58 | P5 |NC |55 |58 | P5 | PC5 |O|FT | - |ETH_MI_RXDIETH RMIRX | ‘\J o oo
D1, FMC_SDCKED, —
EVENTOUT
-l -] - - |se|wr| -] -|se|z| voo |s|-|- - -
-l --]-]-]eo|w|-|-|eo|L6| vss |[s|-|- - -
TIM1_CH2N, TIM3_CH3,
TIM8_CH2N,
DFSDM1_CKOUT, ADCL INS
Ja | 34|46 | R5 | 56 | 61 | R5 | P10 | 56 | 61 | RS PBO |10 | FT | - UART4_CTS, LCD_R3, ADCS ING
OTG_HS_ULPI_D1, -
ETH_MI_RXD2, LCD_G1,
EVENTOUT
TIML_CH3N, TIM3_CH4,
TIM8_CH3N,
DFSDM1_DATINI, LCD_R6, | ADCI_INS,
Ka |35 |47 |Ra |57 |62 | Ra | 38 |57 |62|Ra| PBL |UO|FT| - OTGHS. ULPI D2 ADCZING
ETH_MI_RXD3, LCD_GO,
EVENTOUT
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STM32F765xx STM32F767xx STM32F768Ax STM32F769xXx

Pinouts and pin description

Table 11. STM32F765xx, STM32F767xx, STM32F768Ax and STM32F769xx pin and

ball definitions (continued)

Pin Number
STM32F765xx STM32F768Ax
STM32F767xx STM32F769xx <
(%)
o
&
T o
5 8 2| g Additional
o = 2| 3| §| Alternate functions :
Sl ol lo|lw|9 B |o|lele| 2 |=| 5|2 functions
8 ol x| o ~ | & &' o | ~| O cﬂ =] o
P IS B B P < B I O BES T < I I P = (@)
Slelalslelalgla|le|ald p =
@ L L o) L LL @ [7)] LL LL o =
2lg|g|E|C|eE|S 2|98 &
= > == ;‘ ~ <
£
o
SAI1_SD_A,
SPI3_MOSI/I2S3_SD, i
G5 | 36|48 | M6 | 58 |63 | M5 | J7 | 58 | 63| M5 PB2 o | Fr| - QUADSPI OLK.
DFSDM1_CKIN1, EVENTOUT
LCD_G2, LCD_RO, B
. - |64 |Ga|NC| - |64]| Ga PI15 |WO| FT | - EVENTOUT
LCD_R7, LCD_R1, i
- -] - - | 65| R6|[NC| - | 65| R6 PJO o | Fr| - EVENTOUT
. - |66 | R7T|NC| - | 66| R7 PJ1 o | FT | - LCD_R2, EVENTOUT -
- -] - - |er|Pr|NC| - |67 PT7 PJ2 10| FT | - | DSI_TE, LCD_R3, EVENTOUT -
- -] - - | 68| N8 |NC| - | 68| N8 PJ3 o | Fr | - LCD_R4, EVENTOUT -
- -] - - |69 | M9 |NC| - |69 M9 PJ4 o | Fr| - LCD_R5, EVENTOUT -
SPI5_MOSI, SAI2_SD_B,
- | - |49 | R6 |59 | 70| P8 | N9| 59|70 ]| P8 PF11 | 1WO| FT| - | FMC_SDNRAS, DCMI_D12, -
EVENTOUT
- | - |s0|Pe|60|71|M6]|K?|60]|71]| M8 PF12 |0 | FT | - FMC_A6, EVENTOUT -
- | - |51 | M8 |61 |72|kr|Po|6L|T72]|K? VSS s| - - - -
- | - |52|N8|62|73| L8 |M8|62|73]|L8 VDD s| - | - - -
12C4_SMBA,
- | - | 53| N6|63|74|N6| L8 |63]|74]| N6 PF13 |l/O| FT | - | DFSDM1_DATING, FMC_A7, -
EVENTOUT
12C4_SCL, DFSDM1_CKINS, i
- | - |54|R7 |64 |75|P6| K8 |64|75]| P8 PF14 |0 | FT | - EMC. AB, EVENTOUT
12C4_SDA, FMC_A9,
- | - |s5|P7 |65 | 76| M8| P8 |65 76| M8 PF15 |0 | FT | - EVENTOUT -
- | - |s6| N7 |66|77|N7|N8|66|77]|NT7 PGO | FrT | - FMC_A10, EVENTOUT -
- | - |57| M7 |67 |78 | M7 | L7 |67 | 78| M7 PG1 o | Fr| - FMC_A11, EVENTOUT -
TIM1_ETR, DFSDM1_DATIN2,
UART7_RX,
H5 | 37 |58 | R8 | 68 | 79 | R8 | M7 | 68 | 79 | RS PE7 VO | FT | - | GuADSPI BK2. 100, FMC_D4, -
EVENTOUT
TIM1_CH1N, DFSDM1_CKIN2,
UART7_TX,
J5 | 38|59 | P8 |69 |80 | N9 | N7 | 69|80 | N9 PES WO | FT | - | GUADSPI BK2. [O1, FMC_DS, -
EVENTOUT
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Table 11. STM32F765xx, STM32F767xx, STM32F768Ax and STM32F769xx pin and

ball definitions (continued)

Pin Number

STM32F765xx
STM32F767xx

STM32F768Ax
STM32F769xx

TFBGA100

LQFP100

LQFP144
UFBGA176
LQFP176

LQFP208

TFBGA216

wLcsp18o®
LQFP176
LQFP208
TFBGA216

Pin name (function after reset

Pin type

1/0 structure

Notes

Alternate functions

Additional
functions

K5

39

60 [ P9 | 70

81

P9

P7 | 70 | 81 | P9

PE9

110

FT

TIM1_CH1, DFSDM1_CKOUT,
UART7_RTS,
QUADSPI_BK2_102, FMC_DS,
EVENTOUT

61 [ M9 | 71

82

K8

VSS

62 | N9 | 72

83

L9

VDD

G6

40

63 | R9 | 73

84

R9

J6 | 73 | 84 | R9

PE10

/10

FT

TIM1_CH2N,
DFSDML_DATINA4,
UART7_CTS,
QUADSPI_BK2_ 103, FMC_D7,
EVENTOUT

H6

41

64 | P10 | 74

85

P10

K6 | 74 | 85 | P10

PE11

/10

FT

TIM1_CH2, SPI4_NSS,
DFSDMI_CKIN4, SAI2_SD_B,
FMC_D8, LCD_G3,
EVENTOUT

J6

42

65 | R10 | 75

86

R10

L6 | 75 | 86 | R10

PE12

110

FT

TIM1_CH3N, SPI4_SCK,
DFSDM1_DATINS,
SAI2_SCK_B, FMC_D9,
LCD_B4, EVENTOUT

K6

43

66 | N11 | 76

87

R12

P6 | 76 | 87 | R12

PE13

110

FT

TIM1_CH3, SPI4_MISO,
DFSDMI_CKIN5, SAI2_FS_B,
FMC_D10, LCD_DE,
EVENTOUT

G7

44

67 | P11 | 77

88

P11

N6 | 77 | 88 | P11

PE14

/10

FT

TIM1_CH4, SPI4_MOSI,
SAI2_MCLK_B, FMC_D11,
LCD_CLK, EVENTOUT

H7

45

68 | R11 | 78

89

R11

M6 | 78 | 89 | R11

PE15

l{e}

FT

TIM1_BKIN, FMC_D12,
LCD_R7, EVENTOUT

J7

46

69 [R12 | 79

90

P12

K5 [ 79 | 90 | P12

PB10

110

FT

TIM2_CH3, 12C2_SCL,
SPI2_SCK/I2S2_CK,
DFSDM1_DATIN?,
USART3_TX,
QUADSPI_BK1_NCS,
OTG_HS_ULPI_D3,
ETH_MII_RX_ER, LCD_G4,
EVENTOUT
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Pinouts and pin description

Table 11. STM32F765xx, STM32F767xx, STM32F768Ax and STM32F769xx pin and

ball definitions (continued)

Pin Number
STM32F765xx STM32F768Ax
STM32F767xx STM32F769xx <
3
&
T o
5 8 2| g Additional
= 5 2| 3| §| Alternate functions function
Slo|ls|C |l ||l | D|lw|lw|8| ¢ | £ 6|2 unctions
— o < — M~ o o~ 6] M~ o N =} [a
P IS B B P < B I O BES T < I I P £ (@)
Slelalslelalgla|le|ald p =
@ L L o) L LL @ [7)] LL LL o =
2lg|g|E|C|eE|S 2|98 &
o ) = ;‘ ~ c
=
o
TIM2_CH4, 12C2_SDA,
DFSDM1_CKIN?,
USART3_RX,
K7 | 47 | 70 |R13| 80 | 91 |R13| L5 | 80 | 91 |R13| PB11 |VO|FT| - OTG_HS_ULPI_D4, -
ETH_MII_TX_EN/ETH_RMII_T
X_EN, DSI_TE, LCD_GS5,
EVENTOUT
F8 | 48 | 71 |M10| 81 | 92 |L11 | P5 | 81 | 92 |L11| vcAP 1 | S| - | - - -
- la| - | - | - |93|KkKO|Ns5| - |93|KO| wvss |s| - |- - -
- | 50|72 |N1w0| 82 |94 |L10| P4 | 82| 94 |L10 VDD s| - | - - -
- -] - - |95 M4 NC| - | 95 |M14 PJ5 o | Fr| - LCD_R6, EVENTOUT -
12C2_SMBA, SPI5_SCK,
TIM12_CH1, ETH_MII_RXD2, i
- | - | - |m11| 83 |9 |[P13|NC | 83|96 |P13 PH6 o | Fr| - FMC._SDNEL, DCML DS,
EVENTOUT
12C3_SCL, SPI5_MISO,
ETH_MII_RXD3, i
- | - | - |N12| 84 | 97 [N13| NC | 84 | 97 | N13 PH7 o | Fr| - FMC. SDEKEL, DCMI_ DO,
EVENTOUT
12C3_SDA, FMC_D16,
- - | - |mM12| 85 | 98 |P14| M5 | - | 98 | P14 PH8 o | Fr| - DCMI_HSYNC, LCD_R?2, -
EVENTOUT
12C3_SMBA, TIM12_CH?2,
- - | - |M13| 86 | 99 |N14| K4 | - | 99 | N14 PH9 o | Fr | - FMC_D17, DCMI_DO, -
LCD_R3, EVENTOUT
TIM5_CH1, 12C4_SMBA,
- | - | - |3 |87 |100|P15| L4 | - |100|P15| PHIO |WO|FT| - FMC_D18, DCMI_D1, -
LCD_R4, EVENTOUT
TIM5_CH2, 12C4_SCL,
- | - | - |vL2| 88 |100|N15| M4 | - |201|N15| PHIL |VO|FT| - FMC_D19, DCMI_D2, -
LCD_R5, EVENTOUT
TIM5_CH3, 12C4_SDA,
- | - | - |K12| 89 |102 |M15| P3| - |102|M15| PH12 |lWO|FT| - FMC_D20, DCMI_D3, -
LCD_R6, EVENTOUT
- | - | - |H12| 9 | - |KlO| N4 | - | - |KIO| vsS s| - - - -
- - | - 32|91 |108|Ki1| - | - |103|Ki1| VDD s| - - - -
‘Yl DoclD029041 Rev 6 731255




Pinouts and pin description

STM32F765xx STM32F767xx STM32F768Ax STM32F769xX

Table 11. STM32F765xx, STM32F767xx, STM32F768Ax and STM32F769xx pin and

ball definitions (continued)

Pin Number

STM32F765xx
STM32F767xx

STM32F768Ax
STM32F769xx

TFBGA100
LQFP100
LQFP144

UFBGA176
LQFP176

LQFP208

TFBGA216

wLcsp18o®
LQFP176
LQFP208
TFBGA216

Pin name (function after reset

Pin type

1/0 structure

Notes

Alternate functions

Additional
functions

K8 | 51 | 73 | P12 | 92

104

L13

H8 | 85 | 104 | L13

PB12

lfe}

FT

TIM1_BKIN, [2C2_SMBA,
SPI2_NSS/I2S2_WS,
DFSDM1_DATINI,
USART3_CK, UART5_RX,
CAN2_RX,
OTG_HS_ULPI_D5,
ETH_MII_TXDO/ETH_RMII_TX
DO, OTG_HS_ID, EVENTOUT

Jg | 52 | 74 | P13 | 93

105

K14

J5 | 86 | 105 | K14

PB13

l{e}

FT

TIM1_CHIN,
SPI2_SCK/I2S2_CK,
DFSDM1_CKIN1,
USART3_CTS, UART5_TX,
CAN2_TX, OTG_HS_ULPI_DS,
ETH_MII_TXD1/ETH_RMI_TX
D1, EVENTOUT

OTG_HS_VB
us

H10| 53 | 75 | R14 | 94

106

R14

N3 | 87 | 106 | R14

PB14

lfe}

FT

TIM1_CH2N, TIM8_CH2N,
USART1_TX, SPI2_MISO,
DFSDM1_DATINZ,
USART3_RTS, UART4_RTS,
TIM12_CH1, SDMMC2_DO0,
OTG_HS_DM, EVENTOUT

G10| 54 | 76 | R15 | 95

107

R15

N2 | 88 | 107 | R15

PB15

/10

FT

RTC_REFIN, TIM1_CH3N,
TIM8_CH3N, USART1_RX,
SPI2_MOSI/I2S2_SD,
DFSDM1_CKIN2,
UART4_CTS, TIM12_CH2,
SDMMC2_D1, OTG_HS_DP,
EVENTOUT

K9 | 65 | 77 | P15 | 96

108

L15

M3 | 89 |108 | L15

PD8

/10

FT

DFSDM1_CKIN3,
USART3_TX, SPDIF_RX1,
FMC_D13, EVENTOUT

J9 | 56 | 78 | P14 | 97

109

L14

L3 | 90 | 109 | L14

PD9

/10

FT

DFSDM1_DATINS,
USART3_RX, FMC_D14,
EVENTOUT

H9 | 57 | 79 | N15 | 98

110

K15

M2 | 91 | 110 | K15

PD10

110

FT

DFSDM1_CKOUT,
USART3_CK, FMC_D15,
LCD_B3, EVENTOUT

G9 | 58 | 80 | N14 | 99

111

N10

K3 | 92 | 111 | N10

PD11

110

FT

I2C4_SMBA, USART3_CTS,
QUADSPI_BK1_lO0,
SAI2_SD_A,
FMC_A16/FMC_CLE,
EVENTOUT
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STM32F765xx STM32F767xx STM32F768Ax STM32F769xXx

Pinouts and pin description

Table 11. STM32F765xx, STM32F767xx, STM32F768Ax and STM32F769xx pin and

ball definitions (continued)

Pin Number
STM32F765xx STM32F768Ax
STM32F767xx STM32F769xx <
w0
o
&
T o
5 8 2| g Additional
o = 2| 3| §| Alternate functions :
SQlo|lx|lClo|lw|Y|D|w|w|8 e Sl 6|z functions
Slo|ls| N |r|lo|d|a|~k|o|& S a
P IS B B P < B I O BES T < I I P = (@)
Slelalslelalgla|le|ald p =
@ L L o) L LL @ [7)] LL LL o =
2lo|olE|2|c|8|8|g|g|8]| &
= > == ;‘ ~ <
£
o
TIM4_CH1, LPTIM1_IN1,
12C4_SCL, USART3_RTS,
) QUADSPI_BK1_|O1, i
K10 | 59 | 81 | N13 | 100 | 112 |[M10| J4 | 93 |112|M10| PD12 |1O | FT SAIZ TS A
FMC_A17/FMC_ALE,
EVENTOUT
TIM4_CH2, LPTIM1_OUT,
12C4_SDA,
J10| 60 | 82 |M15| 101|113 |M11| L2 | 94 |13 |M11| PD13 |lUO| FT| - QUADSPI_BK1_|03, -
SAI2_SCK_A, FMC_A18,
EVENTOUT
- | - | 83| - |102|114|J10 | M1 | 95 | 114 J10 VSS s|-|- - -
- | - |83 |103|115 |11 | - | 96 |115| J11 VDD s| - | - - -
TIM4_CH3, UARTS_CTS, i
H8 | 61 | 85 |M14 | 104 | 116 [ L12 | L1 | 97 |116|L12| PD14 |WO|FT | - FMC_ DO, EVENTOUT
TIM4_CH4, UART8_RTS, i
G8 | 62 |86 | L14 | 105|117 | K13 | K2 | 98 | 117 |K13| PD15 |WO| FT | - FMC._ D1, EVENTOUT
. - lus k2| - | - | - | - PJ6 o | FT| - LCD_R7, EVENTOUT -
- -] - - luefaz| - | - | -] - pJ7 o | Fr| - LCD_GO, EVENTOUT -
. - 120 |H22| - | - | - | - pPJ8 | FT | - LCD_G1, EVENTOUT -
- -] - - l12aas| - | - | -] - PJ9 o | Fr| - LCD_G2, EVENTOUT -
- -] - - 122 |Has| - | - | - | - PJIO |1O|FT| - LCD_G3, EVENTOUT -
- -] - - |123|e12| - | - | - | - PJI1 |UO|FT| - LCD_G4, EVENTOUT -
- - l2afHa| - | - | - | - VDD s| - |- - -
- -] - - | -] - | k1|99 |118|H11| VvODDSI | S| - | - - -
. - 125 |H1WO| - | - | - |HIO| vss s| - |- - -
- -] - - | - | - | He 100|119 | K12 | vcaPDsI | s | - | - - -
- -] - - | -] -] -|- |c13|vopizpsi| s | - | - - -
- -] - - | -] - |31 ]101|120]| 312 | DSILDOP |WWO| - | - - -
- -] - - | - | - |32 |102|121] 13| DSILDON |1/O| - | - - -
- -] - - | - | - | H5|103|122|G12]| VvsSsDsI | s | - | - - -
- -] - - | - | - | Ha |104|123|H12 | DSI.CKP |1lO| - | - - -
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Pinouts and pin description

STM32F765xx STM32F767xx STM32F768Ax STM32F769xX

Table 11. STM32F765xx, STM32F767xx, STM32F768Ax and STM32F769xx pin and

ball definitions (continued)

Pin Number
STM32F765xx STM32F768Ax
STM32F767xx STM32F769xx <
3
e
o o
s | g &g Additional
= 2 2 3| €| Alternate functions function
Slo|ls|C|low|o|8|D|w|lx|8 c Sl 3|2 unctions
g9l a | N9V N|O| N > o
P IS B B P < B I O BES T < I I P = (@)
Slajlolslela|dlalalald Py =
@ LL L o) L L @ wn L L o =
15|g/e|g|o|E|8|e|elE| &
= > == ;‘ ~ <
=
a
-1 - -] -1 - |Hs|105|124|H13 ]| Dsickn |wo| - | - } ;
-l - - -] - - |w086|125| - |vopizpsi| s | - | - ; ;
-l - - -] - | HL|107|126|F12 | DsiptP |WO| - | - ; ;
Lol - - -] - | H2|108|127| F13 | DsipiN |wo | - | - - ;
oo - - -] -] - |109|128] - | vsspsi | s | - | - - ;
oo -] - |1eles| - | - | - | - PKO |10 | FT | - LCD_G5, EVENTOUT ;
B e PK1 |10 | FT | - LCD_G6, EVENTOUT ;
oo - - |zl EE| - - - - Pk2 |10 | FT | - LCD_G7, EVENTOUT ;
- | - | 87| L15| 106|120 [M13| Ho |110 [129 | M13| PG2 WO | FT | - FMC_A12, EVENTOUT ]
- | - |88 |ki5|107 130 |m12| Go | 111 [130 [mM12| PG3 |wo|FT| - FMC_A13, EVENTOUT ;
| - |89 |kia|108|131|N12| 61 | 112|131 | N12| PG4 |wo|ET| - FMCECE‘:G%S?BAO' ;
| - |90 |kiz| 109|132 | N1t | G2 | 113|132 N1t | Pes  |wo|FT| - FMCECE%%S?BM' ;
| - |o1|5|110|133| 15 | 63 | 124|133 | 15| Pes  |wo|FT| - FL'\é%—'\F‘eE&E'\D/E',\Q"'T—C'fJ% ;
SAIL_MCLK_A, USART6_CK,
| - |92 |4 111|134 014 | Ga | 115|134 | 314 | Pe7 |wo|ET| - FMC_INT, DCMI_D13, ;
LCD_CLK, EVENTOUT
SPI6_NSS, SPDIF_RX2,
USART6_RTS,
- | - |3 |H14 |12 135 |H14 | G5 | 116|135 | H14 | PGS (1O | FT | - | cp oS RIPES G ;
LCD_G7, EVENTOUT
| - |9a|c12| 113|136 |c10| F1 | 117|136 |c10| wvss | s | - | - ; ;
F6 | - | 95 |H13 | 114 | 137 |G11| F2 | 118|137 | G11 | voouse | s | - | - ; ;
TIM3_CH1, TIM8_CH1,
1252_MCK, DFSDMI_CKIN3,
F10| 63 | 96 | H15 | 115 | 138 | H15| @6 | 119|138 | Hi5| Pce  |wO | FT | - S%Shmgg—g)é* g'\D"ﬁmNCV‘l’A& ;
DCMI_DO, LCD_HSYNC,
EVENTOUT
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STM32F765xx STM32F767xx STM32F768Ax STM32F769xXx

Pinouts and pin description

Table 11. STM32F765xx, STM32F767xx, STM32F768Ax and STM32F769xx pin and

ball definitions (continued)

Pin Number

STM32F765xx
STM32F767xx

STM32F768Ax
STM32F769xx

TFBGA100

LQFP100

LQFP144

UFBGA176

LQFP176
LQFP208
TFBGA216

wLcsp1so®W
LQFP176

LQFP208

TFBGA216

Pin name (function after reset

Pin type

1/0 structure

Notes

Alternate functions

Additional
functions

E10

64

97

G15

116 | 139 | G15

F3 | 120

139

G15

PC7

l[e]

FT

TIM3_CH2, TIM8_CH2,
12S3_MCK, DFSDM1_DATIN3,
USART6_RX, FMC_NE1,
SDMMC2_D7, SDMMC1_D7,
DCMI_D1, LCD_GS,
EVENTOUT

F9

65

98

Gl14

117 | 140 | G14

G8 | 121

140

G14

PC8

/10

FT

TRACED1, TIM3_CH3,
TIM8_CH3, UART5_RTS,
USART6_CK,
FMC_NE2/FMC_NCE,
SDMMC1_DO, DCMI_D2,
EVENTOUT

E9

66

99

F14

118 | 141 | F14

E1 | 122

141

F14

PC9

110

FT

MCO2, TIM3_CH4, TIM8_CH4,
12C3_SDA, I12S_CKIN,
UART5_CTS,
QUADSPI_BK1_I00, LCD_G3,
SDMMC1_D1, DCMI_D3,
LCD_B2, EVENTOUT

D9

67

100

F15

119 | 142 | F15

E2 | 123

142

F15

PA8

110

FT

MCO1, TIM1_CH1,
TIM8_BKIN2, 12C3_SCL,
USART1_CK, OTG_FS_SOF,
CAN3_RX, UART7_RX,
LCD_B3, LCD_R®,
EVENTOUT

Cc9

68

101

E15

120 | 143 | E15

F4 | 124

143

E15

PA9

lfe}

FT

TIM1_CH2, 12C3_SMBA,
SPI2_SCK/I2S2_CK,
USART1_TX, DCMI_DO,
LCD_R5, EVENTOUT

OTG_FS_VB
us

D10

69

102

D15

121 | 144 | D15

F5 | 125

144

D15

PA10

/10

FT

TIM1_CH3, USARTL_RX,
LCD_B4, OTG_FS_ID,
MDIOS_MDIO, DCMI_D1,
LCD_B1, EVENTOUT

C10

70

103

C15

122 | 145 | C15

E3 | 126

145

C15

PA11

/10

FT

TIM1_CH4,
SPI2_NSS/I2S2_WS,
UART4_RX, USART1_CTS,
CAN1_RX, OTG_FS_DM,
LCD_R4, EVENTOUT

B10

71

104

B15

123 | 146 | B15

D1 | 127

146

B15

PA12

110

FT

TIM1_ETR,
SPI2_SCKI/I2S2_CK,
UART4_TX, USART1_RTS,
SAI2_FS_B, CAN1_TX,
OTG_FS_DP, LCD_R5,
EVENTOUT

3
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Pinouts and pin description

STM32F765xx STM32F767xx STM32F768Ax STM32F769xX

Table 11. STM32F765xx, STM32F767xx, STM32F768Ax and STM32F769xx pin and

ball definitions (continued)

Pin Number
STM32F765xx STM32F768Ax
STM32F767xx STM32F769xx <
(%)
o
&
T o
5 8 2| g Additional
o = 2| 3| §| Alternate functions :
Slolv|C|lo|lw|9 | D|lo|lwle] 2 |£l5|2 functions
Slel~s|8|Ir|o|d|®@d|~|o|d =] o
P IS B B P < B I O BES T < I I P = (@)
Slelalslelalgla|le|ald p =
@ L L o) L LL @ [7)] LL LL o =
2lg|g|E|C|eE|S 2|98 &
= > == ;‘ ~ <
£
o
A10 | 72 | 105 | A15 | 124 | 147 | A15 | D2 | 128 | 147 | Al5 g_As'f\fv(éng') o | FT | - | JTMS-SWDIO, EVENTOUT -
E7 | 73 |106 | F13 | 125|148 |E11 | c1 |129|148 |E11 | vcAP 2 | S | - | - - -
E5 | 74 | 107 | F12 | 126 | 149 | F10 | C2 | 130 | 149 | F10 VSS s | - | - - -
F5 | 75 |108| G13 | 127 | 150 | F11 | B2 | 131|150 | F11 | VDD s| - | - - -
TIM8_CHIN, UART4_TX,
- | - | - |E12|128|151 |E12| F6 | - |151|E12| PH13 |UO|FT| - CAN1_TX, FMC_D21, -
LCD_G2, EVENTOUT
TIM8_CH2N, UART4_RX,
CAN1_RX, FMC_D22,
- | - | - |E18|1209|152 |E13| F7 | - |152|E13| PH14 |UO|FT| - DCMI D4, LCD_G3 -
EVENTOUT
TIM8_CH3N, FMC_D23,
- | - |- |p13|130|153|D13| ES5 | - |153|D13| PH15 |WO|FT| - DCMI_D11, LCD_G4, -
EVENTOUT
TIM5_CH4,
SPI2_NSS/I2S2_WS,
- | - | - |E14| 131|154 | E14 | E4 | 132|154 | E14 PIO o | FT | - FMC. D24, DOMI_ D13, -
LCD_G5, EVENTOUT
TIM8_BKIN2,
SPI2_SCK/I2S2_CK,
- | - | - |p14a|132|155|D14| B3 | 133|155 | D14 PI1 o | Fr| - FMC D25, DCMI. D8, -
LCD_G6, EVENTOUT
TIM8_CH4, SPI2_MISO,
- | - | - |cia|133|156|c14| c3 | - |156|c14 PI2 o | Fr| - FMC_D26, DCMI_D?, -
LCD_G7, EVENTOUT
TIM8_ETR,
SPI2_MOSI/12S2_SD, i
- | - | - |c13|134|157|c13| D3 | 134|157 | Cc13 PI3 o | FT | - FMC D27, DCMI D10,
EVENTOUT
- | - | -|p9|13| - | Fo| - |135]| - | Fo Vss s| - | - - -
- | - | - | co|136|158|E10| - |136|158|E10| VDD s| - | - - -
A9 | 76 | 109 | A14 | 137 | 150 | A14 | A3 | 137 [ 159 | A1a | PALAUTC | o | er | | sTek-sweLk, EVENTOUT -
K-SWCLK)
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STM32F765xx STM32F767xx STM32F768Ax STM32F769xXx

Pinouts and pin description

Table 11. STM32F765xx, STM32F767xx, STM32F768Ax and STM32F769xx pin and

ball definitions (continued)

Pin Number

STM32F765xx
STM32F767xx

STM32F768Ax
STM32F769xx

TFBGA100

LQFP100

LQFP144
UFBGA176
LQFP176

LQFP208

TFBGA216

wLcsp18o®
LQFP176
LQFP208
TFBGA216

Pin name (function after reset

Pin type

1/0 structure

Notes

Alternate functions

Additional
functions

A8

7

110 | A13 | 138

160

Al13

F8 | 138 | 160 | A13

PA15(JTDI
)

FT

JTDI, TIM2_CHL/TIM2_ETR,
HDMI_CEC,
SPI1_NSS/I12S1_WS,
SPI3_NSS/I2S3_WS,
SPI6_NSS, UART4_RTS,
CAN3_TX, UART7_TX,
EVENTOUT

B9

78

111 | B14 | 139

161

Bl14

B4 | 139 | 161 | B14

PC10

110

FT

DFSDM1_CKINS5,
SPI3_SCK/I2S3_CK,
USART3_TX, UART4_TX,
QUADSPI_BK1_|01,
SDMMC1_D2, DCMI_DS,
LCD_R2, EVENTOUT

B8

79

112 | B13 | 140

162

B13

C4 | 140 | 162 | B13

PC11

110

FT

DFSDM1_DATINS,
SPI3_MISO, USART3_RX,
UART4_RX,
QUADSPI_BK2_NCS,
SDMMC1_D3, DCMI_D4,
EVENTOUT

Cc8

80

113 | A12 | 141

163

Al12

D4 | 141 | 163 | A12

PC12

110

FT

TRACED3,
SPI3_MOSI/I2S3_SD,
USART3_CK, UART5_TX,
SDMMC1_CK, DCMI_D9,
EVENTOUT

D8

81

114 | B12 | 142

164

B12

A4 | 142 | 164 | B12

PDO

110

FT

DFSDM1_CKINS,
DFSDM1_DATIN7,
UART4_RX, CAN1_RX,
FMC_D2, EVENTOUT

E8

82

115 | C12 | 143

165

C12

D5 | 143|165 | C12

PD1

/10

FT

DFSDM1_DATINS,
DFSDM1_CKIN7, UART4_TX,
CANI_TX, FMC_D3,
EVENTOUT

B7

83

116 | D12 | 144

166

D12

D6 | 144 | 166 | D12

PD2

110

FT

TRACED2, TIM3_ETR,
UARTS5_RX, SDMMC1_CMD,
DCMI_D11, EVENTOUT

Cc7

84

117 | D11 | 145

167

c1u1

B5 | 145|167 | C11

PD3

/10

FT

DFSDM1_CKOUT,
SPI2_SCK/I2S2_CK,
DFSDM1_DATINO,
USART2_CTS, FMC_CLK,
DCMI_D5, LCD_G7,
EVENTOUT

85

118 | D10 | 146

168

D11

A5 | 146 | 168 | D11

PD4

110

FT

DFSDM1_CKINO,
USART2_RTS, FMC_NOE,
EVENTOUT

3
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Pinouts and pin description

STM32F765xx STM32F767xx STM32F768Ax STM32F769xX

Table 11. STM32F765xx, STM32F767xx, STM32F768Ax and STM32F769xx pin and

ball definitions (continued)

Pin Number

STM32F765xx
STM32F767xx

STM32F768Ax
STM32F769xx

TFBGA100

LQFP100

LQFP144

UFBGA176

LQFP176

LQFP208

TFBGA216

wLcsp1so®W
LQFP176
LQFP208

TFBGA216

Pin name (function after reset

Pin type

1/0 structure

Notes

Alternate functions

Additional
functions

B6

86

119

Ci11

147

169

Cc10

C5 | 147 | 169

c10

PDS

l{e}

FT

USART2_TX, FMC_NWE,
EVENTOUT

120

D8

148

170

F8

B6 | 148 | 170

F8

VSS

121

Cc8

149

171

E9

A6 | 149 | 171

E9

VDDSDM
mMC

C6

87

122

B11

150

172

B11

E6 | 150 | 172

B11

PD6

/10

FT

DFSDM1_CKIN4,
SPI3_MOSI/I2S3_SD,
SAI1_SD_A, USART2_RX,
DFSDM1_DATINI,
SDMMC2_CK, FMC_NWAIT,
DCMI_D10, LCD_B2,
EVENTOUT

D6

88

123

All

151

173

All

E7 | 151|173

All

PD7

110

FT

DFSDM1_DATIN4,
SPI1_MOSI/I2S1_SD,
DFSDM1_CKIN1,
USART2_CK, SPDIF_RXO0,
SDMMC2_CMD, FMC_NE1,
EVENTOUT

174

B10

NC - | 174

B10

PJ12

l[e]

FT

LCD_G3, LCD_BO,
EVENTOUT

175

B9

NC - 1175

B9

PJ13

l[e]

FT

LCD_G4, LCD_B1,
EVENTOUT

176

C9

NC - | 176

C9

PJ14

110

FT

LCD_B2, EVENTOUT

177

D10

D10

PJ15

110

FT

LCD_B3, EVENTOUT

124

c10

152

178

D9

C6 | 152|178

D9

PG9

l{e}

FT

SPI1_MISO, SPDIF_RX3,
USART6_RX,
QUADSPI_BK2_102,
SAI2_FS_B, SDMMC2_DO,
FMC_NE2/FMC_NCE,
DCMI_VSYNC, EVENTOUT

125

B10

153

179

C8

A7 | 153 | 179

C8

PG10

110

FT

SPI1_NSS/I2S1_WS,LCD_G3,
SAI2_SD_B, SDMMC2_D1,
FMC_NE3, DCMI_D2,
LCD_B2, EVENTOUT

126

B9

154

180

B8

B7 | 154 | 180

B8

PG11

110

FT

SPI1_SCK/I2S1_CK,
SPDIF_RX0, SDMMC2_D2,
ETH_MIL_TX_EN/ETH_RMII_T
X_EN, DCMI_D3, LCD_B3,
EVENTOUT
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STM32F765xx STM32F767xx STM32F768Ax STM32F769xXx

Pinouts and pin description

Table 11. STM32F765xx, STM32F767xx, STM32F768Ax and STM32F769xx pin and

ball definitions (continued)

Pin Number
STM32F765xx STM32F768Ax
STM32F767xx STM32F769xx <
(%]
o
z
5 o
& & 8| g Additional
= 5 2| 3| §| Alternate functions function
Slo|ls|C |l ||l | D|lw|lw|8| ¢ | £ 6|2 unctions
g|o|l~s|la|lrc|lo|d @ ~]O W =1 a
R IS IS I I I > S e B BN I S S o
Slela|Slele|dSlaelalald ° =
@ LL LL o) LL LL @ (7)) LL LL o =
215og|g|g|g|8|co|e| &
= > == ;‘ ~ <
£
a
LPTIM1_IN1, SPI6_MISO,
SPDIF_RX1, USART6_RTS,
- | - |127| B8 |155|181| c7 | D7 |155|181| Cc7 | PG12 |WO|FT | - LCD_B4, SDMMC2_D3, -
FMC_NE4, LCD_B1,
EVENTOUT
TRACEDO, LPTIM1_OUT,
SPI6_SCK, USART6_CTS,
- | - |128| A8 | 156|182 | B3 | C7 | 156 |182| B3 | PG13 |UO| FT | - | ETH_MIL_TXDO/ETH_RMI_TX -
DO, FMC_A24, LCD_RO,
EVENTOUT
TRACED1, LPTIM1_ETR,
SPI6_MOSI, USART6_TX,
| ] QUADSPI_BK2_IO3, .
129| A7 | 157 |183 | A4 | NC |157 [183| A4 | PG14 |10 | FT ETH,_ MIL TXODETH. RMIL TX
D1, FMC_A25, LCD_BO,
EVENTOUT
- | - |130| D7 158|184 | F7 | A8 |158|184| F7 | vss | s | - | - - -
- | - |131| c7 | 159|185 | E8 | B8 |159 [185| E8 | VDD | S | - | - - -
-] -] -] - |- |18| D8 |NC| - |186| D8 PK3 |10 |FT | - LCD_B4, EVENTOUT -
-l - -] -] - |87 D7 |Nc| - |187| D7 PKa |10 | FT | - LCD_B5, EVENTOUT -
-] - -] - |- |188|ce|Nc| - |188] CB PKs |10 | FT | - LCD_B6, EVENTOUT -
-l - -] - | - |189]|cs|NC| - |189] C5 PK6 |10 | FT | - LCD_B7, EVENTOUT -
-] - -] - | - |190]|ca|Nc| - |190]| c4 PK7 |[UO|FT | - LCD_DE, EVENTOUT -
USART6_CTS,
- | - |132| B7 |160|191| B7 | F9 |160|191| B7 | PG15 |[UO|FT | - | FMC_SDNCAS, DCMI_D13, -
EVENTOUT
JTDO/ITRACESWO,
TIM2_CH2,
(J';BD%/ SPI1_SCK/I251_CK,
A7 | 89 |133| A10 | 161 [ 192 | AL0 | E8 [ 161|192 | A10 | t5ackew | 7O | FT | - SPI3_SCK/I2S3_CK, -
o) SPI6_SCK, SDMMC2_D2,
CAN3_RX, UART7_RX,
EVENTOUT
NJTRST, TIM3_CH1,
SPIL_MISO, SPI3_MISO,
PB4(NJTR SPI2_NSS/12S2_WS,
A6 | 90 |134| A9 | 162|193 | A9 | D8 | 162|193 | A9 s VO FT| - | spig MiSO, SOMNIC2 D, -
CAN3_TX, UART7_TX,
EVENTOUT
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Pinouts and pin description

STM32F765xx STM32F767xx STM32F768Ax STM32F769xX

Table 11. STM32F765xx, STM32F767xx, STM32F768Ax and STM32F769xx pin and

ball definitions (continued)

Pin Number

STM32F765xx
STM32F767xx

STM32F768Ax
STM32F769xx

TFBGA100

LQFP100

LQFP144
UFBGA176
LQFP176

LQFP208

TFBGA216

wLcsp18o®
LQFP176
LQFP208
TFBGA216

Pin name (function after reset

Pin type

1/0 structure

Notes

Alternate functions

Additional
functions

C5

91

135| A6 | 163

194

A8

A9 | 163 194 | A8

PB5

/10

FT

UART5_RX, TIM3_CH2,
12C1_SMBA,
SPI1_MOSI/I2S1_SD,
SPI3_MOSI/I2S3_SD,
SPI6_MOSI, CAN2_RX,
OTG_HS_ULPI_D7,
ETH_PPS_OUT,
FMC_SDCKE1, DCMI_D10,
LCD_G7, EVENTOUT

B5

92

136 | B6 | 164

195

B6

B9 | 164|195 | B6

PB6

/10

FT

UART5_TX, TIM4_CH1,
HDMI_CEC, 12C1_SCL,
DFSDM1_DATINS,
USART1_TX, CAN2_TX,
QUADSPI_BK1_NCS,
12C4_SCL, FMC_SDNEL,
DCMI_D5, EVENTOUT

A5

93

137 | B5 | 165

196

B5

C8 | 165|196 | BS

PB7

/10

FT

TIM4_CH2, 12C1_SDA,
DFSDM1_CKINS,
USART1_RX, 12C4_SDA,
FMC_NL, DCMI_VSYNC,
EVENTOUT

D5

94

138 | D6 | 166

197

E6

Al10 | 166 | 197 | E6

BOOTO

VPP

B4

95

139 | A5 | 167

198

A7

E9 | 167 | 198 | A7

PB8

110

FT

12C4_SCL, TIM4_CH3,
TIM10_CH1, I2C1_SCL,
DFSDM1_CKIN7, UART5_RX,
CAN1_RX, SDMMC2_D4,
ETH_MII_TXD3, SDMMC1_D4,
DCMI_D6, LCD_BS,
EVENTOUT

A4

96

140 | B4 | 168

199

B4

D9 | 168 | 199 | B4

PB9

/10

FT

12C4_SDA, TIM4_CH4,
TIM11_CH1, 12C1_SDA,

SPI2_NSS/I2S2_WS,

DFSDM1_DATIN7, UART5_TX,
CAN1_TX, SDMMC2_D5,
12C4_SMBA, SDMMC1_D5,
DCMI_D7, LCD_B?7,
EVENTOUT

D4

97

141 A4 | 169

200

A6

C9 | 169 | 200 | A6

PEO

110

FT

TIM4_ETR, LPTIM1_ETR,
UART8_RX, SAI2_MCLK_A,
FMC_NBLO, DCMI_D2,
EVENTOUT

C4

98

142 | A3 | 170

201

A5

B10 | 170 | 201 | A5

PE1

/10

FT

LPTIM1_IN2, UART8_TX,
FMC_NBL1, DCMI_D3,
EVENTOUT
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Pinouts and pin description

Table 11. STM32F765xx, STM32F767xx, STM32F768Ax and STM32F769xx pin and

ball definitions (continued)

Pin Number
STM32F765xx STM32F768Ax
STM32F767xx STM32F769xx <
3
&
< g
5 8 2|3 Additional
= 5 2| 3| §| Alternate functions function
Slo|ls|C|low|o|8|D|w|lx|8 c Sl 3|2 unctions
S| S|a | NN NION S o
P IS B B P < B I O BES T < I I P = (@)
sloelalsglela|Flalala]ld P =
@ LL LL o) LL LL @ wn LL LL o =
2S|glE Q|gE|C|C|QE| &
= > == ;‘ ~ <
=
o
E4 |99 | - | D5 | - |202| F6 |A1L| - |202| F6 VSSs s| - | - - -
F7 | - |143| c6 | 171|203 | E5 |C10|171|203| E5 | PDRON | S | - | - - -
F4 |100|144| C5 | 172 | 204 | E7 | B11 | 172|204 | E7 VDD s | - | - - -
TIM8_BKIN, SAI2_MCLK_A,
- | - | - | pa|173|205| c3 | D10|173|205| C3 P14 o | Fr| - FMC_NBL2, DCMI_D5, -
LCD_B4, EVENTOUT
TIM8_CH1, SAI2_SCK_A,
- | - | - | ca|174|206| D3 | D11 |174|206 | D3 PI5 10| FT | - | FMC_NBL3, DCMI_VSYNC, -
LCD_B5, EVENTOUT
TIM8_CH2, SAI2_SD_A,
- | - | - | c3|175|207| D6 | C11| 175|207 | D6 PI6 10| FT | - | FMC_D28, DCMI_D6,LCD_B6, -
EVENTOUT
TIM8_CH3, SAI2_FS_A,
- | - | - | c2|176|208| D4 | B12| 176|208 | D4 PI7 1o | FT | - |FMC_D29,DCMI_D7,LCD_B7, -
EVENTOUT
- - Fe | - | - - - - - VSsS s| - | - - -
N N N S - - - VsS s | - | - - -
- - E8| - | - - - - - VSsS s| - | - - -
N - - - VsS s| - | - - -
- - - |F0| - | - | - B VSS s| - | - - -
- - -]ee| - | - | - - - - VsS s| - | - - -
- - ler | - | - | - - - - VSS s| - | - - -
- - - ]e8| - | - | - - - - VsS s | - | - - -
- - - ]ee | - | - | - - - - VSS s| - | - - -
- - | -]eto| - | - | - - - - VsS s | - | - - -
N O T R B VSS s| - | - - -
N T T - - - VsS s | - | - - -
N T B VSS s| - | - - -
- - - H| - | - | - - - - VsS s | - | - - -
- - - |H0| - | - | - B VSS s| - | - - -
S T T R - - - VsS s | - | - - -
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STM32F765xx STM32F767xx STM32F768Ax STM32F769xX

Table 11. STM32F765xx, STM32F767xx, STM32F768Ax and STM32F769xx pin and

ball definitions (continued)

Pin Number
STM32F765xx STM32F768Ax
STM32F767xx STM32F769xx <
4
g 0
s |8 2|y Additional
. itional
= 2 2| 3| €| Alternate functions functi
Slo|lt|C|low|lw|Y|D|w|lw|8 c Elw| 2 unctions
o o < — —
SN HHHEH R
Q||| L sl g
L 9L 999199 | s
= > s - <
£
B R vss s | - | - - -
- I e N vss s | - | - - -
T I B vss s | - | - - -
e T I e T R i vss s | - | - - -
e 17N T I i I I (R vss s | - | - - -
<A T I B e e vss s | -] - - -
e <0 T A I I (R vss s | -] - - -
e TR T A I I I vss s | -] - - -
N ST R e e N e vss s | - | - - -

1. NC (not-connected) pins are not bonded.

They must be configured by software to output push-pull and forced to 0 in the
output data register to avoid an extra current consumption in low-power modes. list of pins: P18, P112, PI113, PI14, PF6,

PF7, PF8, PF9, PC2, PC3, PC4, PC5, PI15, PJO, PJ1, PJ2, PJ3, PJ4, PJ5, PH6, PH7, PJ12, PJ13, PJ14, PJ15, PG14,
PK3, PK4, PK5, PK6 and PK7.

2. PC13, PC14, PC15 and PI8 are supplied through the power switch. Since the switch only sinks a limited amount of current (3 mA), the use of
GPIOs PC13 to PC15 and PI8 in output mode is limited: - The speed should not exceed 2 MHz with a maximum load of 30 pF. - These I/Os
must not be used as a current source (e.g. to drive an LED).

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

4. Ifthe device is in regulator OFF/internal reset ON mode (BYPASS_REG pin is set to VDD), then PAO is used as an internal reset (active low).

5. Internally connected to VDD or VSS depending on part number.

84/255
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Pinouts and pin description

3

Table 12. FMC pin definition

Pin name NOR/PSRAM/SR NOR/PSRAM NAND16 SDRAM
AM Mux
PFO A0 - - A0
PF1 Al - - Al
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 Al0 - - Al0
PG1 All - - All
PG2 Al12 - - Al12
PG3 Al3 - - -
PG4 Al4 - - BAO
PG5 Al5 - - BAl
PD11 Al6 Al6 CLE -
PD12 Al7 Al7 ALE -
PD13 A18 Al18 - -
PE3 A19 A19 - -
PE4 A20 A20 - -
PES A21 A21 - -
PE6 A22 A22 - -
PE2 A23 A23 - -
PG13 A24 A24 - -
PG14 A25 A25 - -
PD14 DO DAO DO DO
PD15 D1 DAl D1 D1
PDO D2 DA2 D2 D2
PD1 D3 DA3 D3 D3
PE7 D4 DA4 D4 D4
PES8 D5 DA5 D5 D5
PE9 D6 DA6 D6 D6
PE10 D7 DA7 D7 D7
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Table 12. FMC pin definition (continued)

Pin name NOR/PSRAM/SR | NOR/PSRAM NAND16 SDRAM
AM Mux
PE11 D8 DAS8 D8 D8
PE12 D9 DA9 D9 D9
PE13 D10 DA10 D10 D10
PE14 D11 DA11 D11 D11
PE15 D12 DA12 D12 D12
PD8 D13 DA13 D13 D13
PD9 D14 DA14 D14 D14
PD10 D15 DA15 D15 D15
PH8 D16 - - D16
PH9 D17 - - D17
PH10 D18 - - D18
PH11 D19 - - D19
PH12 D20 - - D20
PH13 D21 - - D21
PH14 D22 - - D22
PH15 D23 - - D23
PIO D24 - - D24
PI1 D25 - - D25
PI2 D26 - - D26
PI3 D27 - - D27
PI6 D28 - - D28
PI7 D29 - - D29
PI9 D30 - - D30
PI10 D31 - - D31
PD7 NE1 NE1 - -
PG6 NE3 - - -
PG9 NE2 NE2 NCE -
PG10 NE3 NE3 - -
PG11 - - - -
PG12 NE4 NE4 - -
PD3 CLK CLK - -
PD4 NOE NOE NOE -
PD5 NWE NWE NWE -
PD6 NWAIT NWAIT NWAIT -
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Pinouts and pin description

3

Table 12. FMC pin definition (continued)

NOR/PSRAM/SR

NOR/PSRAM

Pin name AM Mux NAND16 SDRAM
PB7 NADV NADV - -
PF6 - - - -
PF7 - - - -
PF8 - - - -
PF9 - - - -
PF10 - - - -
PG6 - - - -
PG7 - - INT -
PEO NBLO NBLO - NBLO
PE1 NBL1 NBL1 - NBL1

P14 NBL2 - - NBL2
P15 NBL3 - - NBL3
PG8 - - - SDCLK
PCO - - - SDNWE
PF11 - - - SDNRAS
PG15 - - - SDNCAS
PH2 - - - SDCKEO
PH3 - - - SDNEO
PH6 - - - SDNE1
PH7 - - - SDCKE1
PH5 - - - SDNWE
PC2 - - - SDNEO
PC3 - - - SDCKEQ
PC6 NWAIT NWAIT NWAIT -
PB5 - - - SDCKE1
PB6 - - - SDNE1
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Table 13. STM32F765xx, STM32F767xx, STM32F768Ax and STM32F769xx alternate
function mapping
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 | AF12 | AF13 | AF14  |AF15
SPI2/12s SAI2/QU
TIVBIS/10/ SPIL/I2S 23/';'5(52 2/SPI3/I2 ZS/E'ngfT' CANL/2/T | ADSPI/S UART7/
Port 12C4/UA T i2cui2ry) | 1/sPianz | 25232 s3ispier | SIUSART | IM12113/ | DMMC2/D | 12C4ICAN | FMCISD | [y
sys | RTsmM | Timias | 1R ausarT | saispizr | SYSA | usarTy | SR | 1ai0uaD | FsDm1/o | aispmm | mmcum | 2SI ep | svs
12 DEeM | wcee | izsayspi | 2OMUA | aiuarT | ST | spiFmcy | TG2_HS/ | C2/ETH | DIOSIOT
asi6 | FosPF | sioFspm | G- LCD | OTGL FS G2_FS
1/SPDIF ILCD
TIM2_C
BAO ) FMEC | TiMs_C | Tims_ET ) ) ) USART2 | UART4_ ) SAI2_SD_|ETH MI_| ) ) EVEN
HI R CTS T B CRS TOUT
“ETR -
ETH_MII_
PAL ) TiIM2_C | TiM5_C ) ) ) ) USART2 | UART4_ | OPRDSE | sai2_mc gﬁ%m ) ) Leb R | EVEN
H2 H2 RTS Rx | -BKL K B _ -R2 | touT
- 3 - |_REF_C
LK
oA ] TIM2_C | TIM5_C | TIMg_CH ] ] ] USART2 | SAI2_SC ] ] ETH_MDI | MDIOS_ | Lcp Ry | EVEN
H3 H3 1 X K B o MDIO R tout
TIM2_C | TIM5_C | TIMg_CH ] ] ] USART?2 ] OTG_HS_|ETH.MI_| ] EVEN
PA3 - Ha4 Ha 2 “RX LCD_B2 | i pi po | coL LCD_B5 | roy7
- ) ) ) ) ) e | Sasn™ | UsART2 | SPi6_Ns ) ) ) OTG_HS | DCMI_H | LCD_Vs | EVEN
- — | ck S SOF | sYNC | YNC | TouT
ws ws
POtA L s ] ;'l'\/"TZIM(; . TIM8_CH ) SKFI’I';ng ) ) SPI6_SC ) OTG_HS_ ) . . b R4 | EVEN
R N v K ULPLCK R4 TouT
PAG ] TIMLB | TIM3_C | TIM8_BKI ] SPIL_MI ] ] SPI6_MI | TIM13_C ] ] MDIOS_ | DCMI_PI | | . | EVEN
KIN HI N SO SO H1 MDC | XCLK G2 | tout
PIL M ETH_MII_
PA7 ) TIML_C | TIM3_C | TIM8_CH ) el ) SPI6_MO | TIM14_C ) RX_DVIE [FMC_SD| ) EVEN
HIN H2 N 2 Si H1 TH RMIL | NWE TOUT
- CRS_DV
TIM1L_C TIM8_BKI | 12C3_SC ] ] USART1 ] ] OTG_FS_| CAN3 R | UART7. EVEN
pA8 | McCO1 e ; NG 5 oK o X Re/~ | Lco_B3 | Lep_Rre | SU°N
SPI2_SC
TIML_C 12C3_SM _ USARTL1 DCMI_D EVEN
PA9 ; " ; ; 3SM 1 ki2S2_ ; o ; ; ; ; ; P | Lep_rs | EVEN
CcK -
TIML_C USART1 OTG_FS_ ] MDIOS_ | DCMI_D EVEN
PA10 - H3 - - - - - “RX - LCD_B4 D MDIO 1 LCD_BL | g7

uonduosap uid pue sinouid
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Table 13. STM32F765xx, STM32F767xx, STM32F768Ax and STM32F769xx alternate
function mapping (continued)

AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF1l | AF12 | AF13  |AF14  AF15
SPI2/12S SAI2/QU
TIVBIS/10/ SPIL/I2S 23/';'5(5?2 2/SPI3/I12 ZS/E'ngfT' CAN1/2/T | ADSPI/S UART7/
Port 12C4/UA T i2cui2ryy | 1/sPianz | 25832 s3ispier | SIUSART | IM12113/ | DMMC2/D | 12C4ICAN | FMCISD | [y
sys | RTsmM | Timias | 1RIN ausarT | saispizr | SYSA | usarTy | S8R | 1ai0uaD | Fspm1/o | aispmm | mmcum | 2SI ep | svs
172 Deed | ucec | izsaispi | 2EVUA | asiuarT | 2TIYOT | spiiFmcr | TG2_HS/ | C2/ETH | DIoS/OT
a5i6 | FosoF | sioFsom | G- LCD | OTGL FS G2 FS
1/SPDIF /ILCD
SPI2_NS
TIML_C NS | UART4_ | UsARTL . CANL R | OTG_FsS_ ) . . EVEN
PALL ; " ; . - sn2sz2_ | VARY gl v o Lco_ra | EYSN
ws -
SPI2_SC
oAl o |TmiET| ) ) g | UART4_ | USARTL | SAI2_FS | CANI_T | OTG_FS_ ) ) ) LcD Rs | EVEN
R el B P RTS B X oP RS | Tout
Port A JTMS- EVEN
PAL3 | swpio - - : : : : : - : - : - - - TOUT
JTCK- EVEN
PAL4 1 sweLk . . ) ) ) ) ) . ) . ) . . . TOUT
TIM2_C SPIL_NS | SPI3_NS
PAL5 | JTDI | HUTIM2 ; ; HCDE"Q’ SH2S1_ | sh2s3._ SP'GS—NS U’;RTTS“— ; ; cang_Tx | VAT ; %Eﬁ
CETR ws ws
TIML_C | TIM3_C | TIM8_CH DFSDM1 UART4_ OTG_HS_ | ETH_MII_ EVEN
PBO - H2N H3 2N - © | _ckout - cts | “CPRE | yipipi | RxD2 - - LCD_G1 | 1oyt
TIML_C | TIM3_C | TIM8_CH ] | pbrspm1 ] ] OTG_HS_|ETH.MI_| ] EVEN
PB1 - H3N H4 3N _DATINL LCD_R6 | ‘yipi D2 | RXD3 LCD_GO | rout
- ) ) ) ) ) | saisp| SO ) QUADSP | DFSDM1_ ) ) ) ) EVEN
A - I CLK | CKINI TOUT
JTDOIT | 5 ¢ SPIL_SC | SPI3_SC SPI6_SC SDMMC2 | CAN3 R | UART? EVEN
PB3 | RACES | M2 ; . - K251 | K253 . o . o - ACS ; oo
Port B WO CcK CcK -
TIM3_C spiz_mi | spiz_mi | SPZNS | gpig SDMMC2 UART? EVEN
PB4 | NJTRST ; "o . - e o S/{flssz_ o . b - | cang x| AT ; =
- . UARTS_ | TIM3_C ) 12C1_SM C?SPII/}Z_gIl c?spll/?z_ya ) SPI6_MO | CAN2_R | OTG_HS_| ETH_PPS | FMC_SD | DCMID | | oy o | EVEN
RX H2 BA 2 2 si X ULPLD7 | _OUT | CKEL 10 -G7 | Tout
QUADSPI
- ) UARTS_ | TIM4_C | HDMI- | 12C1_SC | DFsDM1 | UsART1 ) canz_T | GRS | 12ca_sc | Fmc_sD | bemi_p ) EVEN
X H1 CEC C DATINS | _TX x| B L NEL 5 TOUT

XX69/L4CENLS XV89/4CENLS XX/9/4CENLS XXG9/4CENLS
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Table 13. STM32F765xx, STM32F767xx, STM32F768Ax and STM32F769xx alternate

function mapping (continued)

AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF1l | AF12 | AF13 | AF14  |aF15
SPI2/I2S SAI2/QU
TIVBIS/10/ SPIL/I2S 23/';'5(5?2 2/SPI3/I2 ZS/E'ngfT' CANL/2/T | ADSPI/S UART7/
Port 12C4/UA i | 1212131 | 1sPiznz | SRIN2 | s3yspie/ | 2NSAKT | IM12/13/ | DMMC2/D | 12C4/ICAN | FMC/SD | [y
sys | RTsmm | Timrais | 7 BTV ausarT | sarspiar | XS | usarTy | SRSTY T 1aiquaD | Fspmi/o | aisomm | mmcim | 258 | Lep | svs
172 Deed | ucec | izsaispi | 2EVUA | asiuarT | 2TIYOT | spiiFmcr | TG2_HS/ | C2/ETH | DIoS/OT
aisl6 | o | 5/DFsDM | S LCD |OTGL FS G2_FS
1/SPDIF /LCD
TIM4_C 12C1_SD DFSDM1 | USART1 12S4_SD DCMI_V ] EVEN
PB7 - - H2 - A - CKIN5 | _RX - - - A FMC_NL | "sync TOUT
- ] 12c4_sc | TiM4_c | TIM10_C | 12c1_SC ) DFSDM1 | UARTS_ ] CANI_R | SDMMC2 | ETH_MII_ | SDMMC | DCMLD | | .y ge | EVEN
L H3 HL C "CKIN7 | RX X D4 TXD3 D4 6 -B6 | tout
SPI2_NS
- ] 12C4_SD | TM4_C | TIM11_CH | 12c1_sD | % 201 | DFSDMIL | UARTS_T ] CANI_T | SDMMC2 | 12C4_SM | SDMMC | DCMID | | .y g | EVEN
A H4 1 A \oer= | DATINT | X X D5 BA D5 7 -B7 | tout
SPI2_SC ’
PB10 ] TIM2_C ] ) 12c2_sc | 25C | DFSDMI | USART3 ] QUADSP | OTG_HS_ | ETH.MIL_| ] Lcb ca | EVEN
H3 C 2o2= | oaTINZ | _TX I BKIN | ULPLD3 | RX_ER G4 | TouT
cS
ETH_MIL_
TIM2_C 12C2_SD DFSDML1 | USART3 OTG_HS_ | TX_EN/E EVEN
PBI1 . H4 . ) A ) CKIN7 RX : ) ULPI_D4 | TH_RMII . DSI_TE | LCD_G5 | 151
Port B - - - v -
TX_EN
SPI2_NS ETHMIL
PB12 ] TIML_B ] ) 12c2_sm | %2015 | DFSDM1 | USARTS | UARTS_ | CAN2R | OTG_HS_ | TXDO/ET |OTG_HS | ] EVEN
KIN BA — | pbATINL| _cK RX X ULPIL DS |HRMILT| _ID TOUT
ws |- - . _RMILT )
XDO
SPI2_SC ETH_MIL
PB13 ) TIML_C ) ) ) 1555 | DFSDM1 | USART3 | UART5_T | CAN2_T | OTG_HS_ | TXDL/ET ) ) ) EVEN
HIN —| ckiNt | _cTs X X ULPL D6 |H_RMILT TOUT
cK | - - . _RMII_
XD1
PB4 ] TIML_C ] TIM8_CH | USARTL_ | SPI2_MI | DFSDM1 | USART3 | UART4_ | TIM12_C | SDMMC2 ) OTG_HS| ] EVEN
H2N 2N I SO | DATIN2| _RTS RTS H1 DO DM TOUT
pa1s | RTCRE | TML_C ] TIM8_CH | USART1_ C?SII/?Z_QAZ DFSDM1 ) UART4_ | TIM12_C | sDMMC2 ) OTG_HS| ] EVEN
FIN H3N 3N RX a5’ | ckiNz cTS H2 D1 DP TOUT
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Table 13. STM32F765xx, STM32F767xx, STM32F768Ax and STM32F769xx alternate
function mapping (continued)

AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 | AF12 | AF13 | AF14  |AF15
SPI2/12S SAI2/QU
TIVBIS/10/ SPIL/I2S 23/';'5(5?2 2/SPI3/I2 ZS/E'ngfT' CANL/2/T | ADSPI/S UART7/
Port 12C4/UA T i2cui2ryy | 1/sPianz | 25832 s3ispier | SIUSART | IM12113/ | DMMC2/D | 12C4ICAN | FMCISD | [y
sys | RTsmM | Timias | 1RIN ausarT | saispizr | SYSA | usarTy | S8R | 1ai0uaD | Fspm1/o | aispmm | mmcum | 2SI ep | svs
172 Deed | ucec | izsaispi | 2EVUA | asiuarT | 2TIYOT | spiiFmcr | TG2_HS/ | C2/ETH | DIoS/OT
a5i6 | FosoF | sioFsom | G- LCD | OTGL FS G2_FS
1/SPDIF ILCD
oo . . . DFSDM1_ ] | prspm1 ) SAI2_FS ) %TL%I—HSST— ) FMC_SD| b R | EVEN
CKINO _DATIN4 B o NWE RS TouT
SPI2 M
ey |TRACED| ) DFSDM1_ ) Selsay | sAl1_sD ) ) ) DFSDM1_| ETH_MD | MDIOS_ ) ) EVEN
0 DATAING 2 A CKIN4 c MDC TOUT
b ] ] ] DFSDM1_ ] SPI2_MI | DFSDM1 ] ] ] OTG_HS_|ETH_MIl_|FMC_SD| ] EVEN
CKINL SO | _ckouT ULPLDIR| TXD2 NEO TOUT
bC3 ) ) ) DFSDM1_ ) ggll/fz_glz ) ) ) ) %TL%THNSX— ETH_MI_ |FMC_SD| ) EVEN
DATAINT 2 = TX_CLK | CKEO TOUT
ETH_MII_
bca ) ) ) DFSDM1_ ) 12S1_M ) ) SPDIF_R ) ) RXDOET |FMC_SD| ) EVEN
CKIN2 CcK X2 H RMI_ | NEO TOUT
RXDO
ETH_MII_
POrtC | pes ) ) ) DFSDM1_ ) ) ) ) SPDIF_R ) ) RXDLET |FMC_SD| ) EVEN
DATAINZ X3 H_RMIL | CKEO TOUT
RXD1
bce ] ] TIM3_C | TIM8_CH ] 1252 M ] DFSDM1 | USART6 | FMC_NW | SDMMC2 ] SDMMC | DCMI_D | LCD_HS | EVEN
HL 1 cK CCKIN3 | _TX AT D6 D6 0 YNC | TouT
DFSDM1
. ) ) TIM3_C | TiM8_ ) ) 1283 M | PPSDML | USARTe | FMC_NE | SDMMC2 ) SDMMC | DCMID | | ) o6 | EVEN
H2 CHZ ck |- RX 1 D7 D7 1 -G6 | touT
FMC_NE
pcg | TRACED| TIM3_C | TiM8_ ) ) ) UARTS_ | USART6 | PHCNE ) ) SDMMC | DCMI_D ) EVEN
1 H3 CH3 RTS CK e DO 2 TOUT
QUADSP
TIM3_C | TIM8_ | 12c3_SD | 125 cki ) UARTS_ ) ) SDMMC | DCMI_D EVEN
Pco | Mco2 ; "> R, > o bl I_BKol_IO LCD_G3 D 3 Lco g2 | SU°N
bC10 ] ] ] DFSDM1_ ) ) SK'7|'23§§C USART3 | UART4_ T IQEQ?SKP) ] ) SDMMC | DCMID | | ) mo | EVEN
CKINS oo | X X BRI D2 8 -R2| Tout
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Table 13. STM32F765xx, STM32F767xx, STM32F768Ax and STM32F769xx alternate

function mapping (continued)

AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 | AF12 | AF13 | AF14  |AF15
SPI2/12S SAI2/QU
TIVBIS/10/ SPIL/I2S 23/';'5(52 2/SPI3/I2 ZSI'LDJE/ASRA'II' CANL/2/T | ADSPI/S UART7/
Port 12C4/UA T i2cui2ryy | 1/sPianz | 25832 s3ispier | SIUSART | IM12113/ | DMMC2/D | 12C4ICAN | FMCISD | [y
sys | RTsmM | Timias | 1RIN ausarT | saispizr | SYSA | usarTy | S8R | 1ai0uaD | Fspm1/o | aispmm | mmcum | 2SI ep | svs
172 Deed | ucec | izsaispi | 2EVUA | asiuarT | 2TIYOT | spiiFmcr | TG2_HS/ | C2/ETH | DIoS/OT
a5i6 | FosoF | sioFsom | G- LCD | OTGL FS G2_FS
1/SPDIF ILCD
et _ _ _ DFSDM1_ ] ) SPI3_MI | USART3 | UART4_ ?%ﬁgsﬁ . ) SDMMC | DCMI_D . EVEN
DATAINS SO “RX Rx | -BE2- D3 4 TOUT
SPI3_M
pcip |TRACED | ) ) ) | SasN | usARTS | UARTS_T ) ) ) SDMMC | DCMI_D ) EVEN
3 CcK X CcK 9 TOUT
“sD - -
PotC | ers ] ] ] ) ) ) ) ) ] ) ] ) ] ] ] EVEN
TOUT
EVEN
PC14 ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; oo
EVEN
PC15 ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; o
DFSDM1
DFSDM1_ UART4_ | CANL R ) ) ) ) EVEN
PDO ; ; ; A - - |-pATAN ; RX ™ FMC_D2 SuEN
DFSDM1_ DFSDM1 UART4_T | CANL T EVEN
PD1 - - - DATAING - - _CKIN? - X X - - FMC D3| - - TOUT
oy |TRACED | [TIM3_ET ] ] ] ] ] UARTS._ ] ] ] SDMMC | DCMI_D ] EVEN
2 R RX CMD 1 TOUT
PD3 ) ) ) DFSDM1_ ) sK|7I|22§§c DgiEA“ﬂ\ll USART?2 ) ) ) ) FMC_CL | DCMID | |y o7 | EVEN
CKOUT vl B CTs K 5 -G7 | TouT
Port D
o4 ] ] ] ] ] | DFSDM1 | USART2 ] ] ] ] FMC_N ] ] EVEN
"CKINO | _RTS OE TOUT
PD5 ] ] ] ] ] ] ] USART?2 ] ] ] ] FMC_N ] ] EVEN
X WE TOUT
SPI3_M
PDG ) ) ) DFSDM1_ ) e | sai1_sp | UsART2 ) ) DFSDM1_ | SDMMC2 | FMC_N | DCMID | | 1, g, | EVEN
CKIN4 2 A “RX DATAINT | _CK WAIT 10 B2 | touT
SPILM
oD7 ) ) ) DFSDM1_ ) e | DFsDM1 | USART2 | SPDIF_R ) ) SDMMC2 | FMC_NE | ) EVEN
DATAING Q2| ckint | ek X0 “CcMD 1 TOUT
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Table 13. STM32F765xx, STM32F767xx, STM32F768Ax and STM32F769xx alternate
function mapping (continued)

AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF1l | AF12 | AF13  |AF14  AF15
SPI2/12S SAI2/QU
TIVBIS/10/ SPIL/I2S 23/';'5(5?2 2/SPI3/I12 ZS/B'ngfT' CAN1/2/T | ADSPI/S UART7/
Port 12C4/UA T i2cui2ryy | 1/sPianz | 25832 s3ispier | SIUSART | IM12113/ | DMMC2/D | 12C4ICAN | FMCISD | [y

sys | RTsmM | Timias | 1RIN ausarT | saispizr | SYSA | usarTy | S8R | 1ai0uaD | Fspm1/o | aispmm | mmcum | 2SI ep | svs

172 Deed | ucec | izsaispi | 2EVUA | asiuarT | 2TIYOT | spiiFmcr | TG2_HS/ | C2/ETH | DIoS/OT

a5i6 | FosoF | sioFsom | G- LCD | OTGL FS G2 FS

1/SPDIF /ILCD

oD ] ] | orsoma_ ] ] ] USART3 | SPDIF_R ] ] ] FMC_D1| ] EVEN
CKIN3 X X1 3 TOUT
PDo ] ] | pFspm1_ ] ] ] USART3 ] ] ] ] FMC_D1| ] EVEN
DATAIN3 “RX 4 TOUT
DFSDM1_ USART3 FMC_D1| EVEN
PD10 - - - CKOUT - - - CcK - - - - 5 LCD_B3 | roy7
- ) ) ) ) 12C4_SM ) ) USART3 ) QUADSE | sai2_sD_ ) il I ) EVEN
BA CTS _BKL_ A - TOUT

- 0 CLE

Port D

PD12 ] ] TIM4_C | LPTIML_I | 12c4_SC ) ) USART3 ] QUADSE | sai2_Fs_ ) il ] EVEN
H1 N1 L RTS _BK1| A - TOUT

1 ALE
PD13 ) | TMa_c | tpTiMi_ | 12casD | ) ) C | QURDSE | saiz_sc ) FMC_AL| | Bven
H2 ouT A B K_A 8 TOUT
TIM4_C UARTS_ EVEN
PD14 ; ; " - - - - - patk - - - FMC_DO| - - o
TIM4_C UARTS_ ] ] ] ] ] EVEN
PD15 ; ; . ; ; ; ; ; NS FMC_D1 SUEN
bEO ] | TIMa_ET | LPTIMIL_E ] ] ] ] UARTS_ ] SAI2_MC ] FMC_NB | DCMI_D ] EVEN
R TR Rx KA L0 2 TOUT
bE1 ] ] ] LPTIM_| ] ] ] ] UARTS_T ] ] ] FMC_NB | DCMI_D ] EVEN
N2 X L1 3 TOUT

Port E

pgy |TRACEC| ) ) ) SPI4_SC | SAILM ) ) QRS ) ETH_MI_ | FMC_A2 | ) EVEN
LK K CLK_A B TXD3 3 TOUT
pg3 | TRACED [ ] ] ] ~ |sA_sp ] ] ] ] ] FMC_AL | ] EVEN
0 B 9 TOUT
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Table 13. STM32F765xx, STM32F767xx, STM32F768Ax and STM32F769xx alternate

function mapping (continued)

AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF1l | AF12 | AF13 | AF14  |aF15
SPI2/I2S SAI2/QU
TIVBIS/10/ SPIL/I2S 23/';'5(5?2 2/SPI3/I12 ZS/B'ngfT' CAN1/2/T | ADSPI/S UART7/
Port 12C4/UA i | 1212131 | 1sPiznz | SRIN2 | s3yspie/ | 2NSAKT | IM12/13/ | DMMC2/D | 12C4/ICAN | FMC/SD | [y
sys | RTsmm | Timrais | 7 BTV ausarT | sarspiar | XS | usarTy | SRSTY T 1aiquaD | Fspmi/o | aisomm | mmcim | 258 | Lep | svs
172 Deed | ucec | izsaispi | 2EVUA | asiuarT | 2TIYOT | spiiFmcr | TG2_HS/ | C2/ETH | DIoS/OT
aisl6 | o | 5/DFsDM | S LCD |OTGL FS G2_FS
1/SPDIF /LCD
TRACED SPI4_NS | SAIL_FS DFSDML_ FMC_A2 | DCMI_D EVEN
PE4 1 - - - - S A - - - DATAIN3 - 0 4 LCD_BO | oy7
pgs | TRACED [ ] TIM9_CH ) SPI4_MI | SAIL_SC ) ] ) DFSDM1_ ) FMC_A2 | DCMID | | .y 6o | EVEN
2 1 ) KA CKIN3 1 6 GO | TouT
peg | TRACED | TIM1_B ] TIM9_CH ] SPI4_M | SAIL_SD ] ] ] SAI2_MC ] FMC_A2 | DCMID | | 5 oy | EVEN
3 KINZ > osl A KB 2 7 -GL| tout
DFSDM1
TIML_ET UART7_ ) QUADSPI ) ] ] EVEN
PE7 - R - - - - —DAZTA'N - Rx “BK2_100 FMC_D4 TOUT
TIML_C DFSDM1 UART7_T QUADSPI EVEN
PE8 . HIN . ) . ) _CKIN2 : X : _BK2_l01 : FMC_D5 . . TOUT
TIML_C ] ] ] | prspm1 ] UART7_ ] QUADSPI ] ] ] EVEN
PE9 - HI _CKOUT RTS BK2_102 FMC_D6 TOUT
Port E
DFSDM1
TIML_C UART7_ QUADSPI EVEN
PE10 B H2N B ) . ) —DAIA'N . CTS . _BK2_103 . FMC_b7 B B TOUT
TIML_C SPI4_NS | DFSDM1 ] ] ] SAI2_SD_ ] ] EVEN
PE11 - " - ; ; s ” CKiNg S FMC_D8 Lco_cs | SYEN
DFSDM1
TIML_C SPI4_SC SAI2_SC EVEN
PEL2 . N . ; ; v _DA5TA|N ; . ; B ; FMC D9 | - Lcp_Ba | To5Y
TIML_C SPI4_MI | DFSDM1 ] ] ] SAI2_FS_ ] FMC_D1| EVEN
PE13 - H3 - - - SO | _CKINs B 0 LCD_DE | royr
PEL4 ] TIML_C ] ] ] SPI4_M ] ] ] ] SAI2_MC ] FMC_D1| LCD_CL | EVEN
Ha osl KB 1 K | Tout
TIML_B FMC_D1| EVEN
PEL5 . e . ; ; ; ; ; . ; . ; > LCD_R7 | 7501
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Table 13. STM32F765xx, STM32F767xx, STM32F768Ax and STM32F769xx alternate
function mapping (continued)

AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 | AF12 | AF13 | AF14  |AF15
SPI2/12S SAI2/QU
TIVBIS/10/ SPIL/I2S 23/';'5(52 2/SPI3/I12 ZSI'LDJE/ASRA'II' CAN1/2/T | ADSPI/S UART7/
Port 12C4/UA T i2cui2ryy | 1/sPianz | 25832 s3ispier | SIUSART | IM12113/ | DMMC2/D | 12C4ICAN | FMCISD | [y

sys | RTsmM | Timias | 1RIN ausarT | saispizr | SYSA | usarTy | S8R | 1ai0uaD | Fspm1/o | aispmm | mmcum | 2SI ep | svs

172 Deed | ucec | izsaispi | 2EVUA | asiuarT | 2TIYOT | spiiFmcr | TG2_HS/ | C2/ETH | DIoS/OT

a5i6 | FosoF | sioFsom | G- LCD | OTGL FS G2_FS

1/SPDIF ILCD

12C2_SD EVEN
PFO ; ; ; ; % ; ; ; ; ; ; ; FMC_AO| - ; SUEN
12C2_SC EVEN
PF1 ; ; ; ; - . . . ; . ; . FMC_AL| - ; SVEN
12C2_SM EVEN
PF2 ; ; ; ; 2 ; ; ; ; ; ; ; FMC_ A2 | - ; SVEN
EVEN
PF3 ; ; ; ; - ; ; ; ; ; ; ; FMC_A3| - ; SuEN
EVEN
PF4 ; ; ; ; ; ; ; ; ; ; ; ; FMC_A4 | - ; oy
EVEN
PF5 ; ; ; ; ; ; ; ; ; ; ; ; FMC_A5 | - ; o
POtF | e ) ) | Timi0_c _ |sPisNs|sAlsp| UART7_ | OpRDSE ) ) ) | Even
H1 S B rRx | PR TOUT
or7 ) ) | Tm11_cH ) SPI5_SC | SAILM ) UART7_T | RpA0S0 ) ) ) ) ) EVEN
1 K CLK B X PRl TOUT
- ] ] ] ] ] SPI5_MI | SAIL_SC ] UART7_ | TIM13_C | QUADSPI ] ] ] ] EVEN
) K B RTS H1 | _BKL1_100 TOUT
bro ] ] ] ] ] SPI5_M | SAIL_FS ] UART7_ | TIM14_C | QUADSPI ] ] ] ] EVEN
oS B CcTS H1~ | BK1 101 TOUT
QUADSP DCMI_D EVEN
PF10 - - - - - - - - - |_CLK - : - 1~ | LCP-PE | our
bE1L ] ] ] ] ] SPI5_M ] ] ] ] SAI2_SD_ ] FMC_SD | DCMI_D ] EVEN
oS B NRAS 12 TOUT
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Table 13. STM32F765xx, STM32F767xx, STM32F768Ax and STM32F769xx alternate

function mapping (continued)

AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 | AF12 | AF13 | AF14  |AF15
SPI2/12S SAI2/QU
TIVBIS/10/ SPIL/I2S 23/';'5(52 2/SPI3/I2 ZS/E'ngfT' CANL/2/T | ADSPI/S UART7/
Port 12C4/UA T i2cui2ryy | 1/sPianz | 25832 s3ispier | SIUSART | IM12113/ | DMMC2/D | 12C4ICAN | FMCISD | [y
sys | RTsmM | Timias | 1RIN ausarT | saispizr | SYSA | usarTy | S8R | 1ai0uaD | Fspm1/o | aispmm | mmcum | 2SI ep | svs
172 Deed | ucec | izsaispi | 2EVUA | asiuarT | 2TIYOT | spiiFmcr | TG2_HS/ | C2/ETH | DIoS/OT
a5i6 | FosoF | sioFsom | G- LCD | OTGL FS G2_FS
1/SPDIF ILCD
EVEN
PF12 ; ; ; ; ; ; ; ; ; ; ; ; FMC_A6 ; ; SUEN
DFSDM1
12C4_SM EVEN
PF13 ; ; ; ; o ; _DA"SI'AIN ; ; ; ; ; FMC_A7 ; ; =
Port F
12C4_SC DFSDM1 EVEN
PF14 - - - - L - " CKING - - - - - FMC_A8 - - TOUT
12C4_SD EVEN
PF15 . . . ; - ; ; ; . ; . ; FMC_A9 ; ; SUEN
FMC_AL EVEN
PGO - - - - - - - - - - - - 0 - - TOUT
FMC_A1 EVEN
PG1 - - - - - - - - - - - - 1 - - TOUT
FMC_A1 EVEN
PG2 - - - - - - - - - - - - 2 - - TOUT
FMC_AL EVEN
PG3 - - - - - - - - - - - - 3 - - TOUT
Port G FMC_AL
PG4 ; ; ; ; ; ; ; ; ; ; ; ; 4IFNIC_ ; ; ng#
BAO
FMC_AL
PG5 - - - - - - - - - - - - 5/FMC._ - - SUEN
BAL
FMC_NE | DCMI_D EVEN
PG6 ; ; ; ; : ; ; ; ; ; ; ; 5 1" | Leo_r7 | SYEN
a7 ] ] ] ] ] ] SAIL M ] USART6 ] ] ] FMC_IN | DCMI_D | LCD_CL | EVEN
CLK A CK T 13 K | Tout
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Table 13. STM32F765xx, STM32F767xx, STM32F768Ax and STM32F769xx alternate
function mapping (continued)

AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14  |AF15
SPI2/12S SAI2/QU
TIVBIS/10/ SPIL/I2S 23/';'5(52 2/SPI3/I12 ZSI'LDJE/ASRA'II' CAN1/2/T | ADSPI/S UART7/
Port 12C4/UA TLPTIM | 12CL2/31 | USPI2N12 | 'coc 1 | S3ISPIB/ | o n b, | IM12/13/ | DMMC2/D | 12C4/CAN | FMC/SD | o
SYS | RTS/TIM | TIM3/4/5 | J)oCcny | 4USART | S2/SPI3/ | (D1 | USARTY | oo 0 | 14/QUAD | FSDML/O | 3/SDMM | MMCLM | S5 o e LCD SYS
1/2 1/CEC LCEC | 12S3/SPI | o0, nc | 2/3/UART | 2V on | SPIFMC/ | TG2_HS/ | C2/ETH | DIOS/OT
4/5/6 Spm1 | S/PFSDM | P— i F LCD OTG1_FS G2_FS
1/SPDIF /LCD
SPI6_NS SPDIF_R | USART6 ETH_PPS | FMC_SD ) EVEN
pG8 . . . ) ) S ) X2 _RTS ) . _out CLK LCD_G7 | tout
PGO ) ) ) i i SPI1_MI i SPDIF_R | USART6 IQSQSS;(P) SAI2_FS_ | SDMMC2 ZVF%E‘E DCMI_V ) EVEN
SO X3 _RX - B _DO - | SYNC TOUT
2 NCE
SPI1_NS
PG10 ) ) ) i i 251 i i ) LCD_G3 SAI2_SD_ | SDMMC2 | FMC_NE | DCMI_D LCD._B2 EVEN
B D1 3 2 TOUT
ws -
ETH_MII
SPI1_SC e
= SPDIF_R SDMMC2 | TX_EN/E DCMI_D EVEN
PG11 . . . . . K"éil— . X0 . . D2 TH_RMII_ . 3 LCD_B3 | roy7
TX_EN
Port G
LPTIML_| SPI6_MI SPDIF_R | USART6 SDMMC2 | FMC_NE EVEN
PG12 . . . N1 . le) ) X1 _RTS LCD_B4 . D3 4 . LCD_BL | roy7
ETH_MII_
TRACED LPTIM1_ SPI6_SC i i USART6 i ) TXDO/ET | FMC_A2 . EVEN
PG13 0 . . ouT . K _CTS H_RMII_T 4 LCD_RO | o7
XDO
QUADSP ETH_MII_
pG14 | TRACED ) ) LPTIM1_E i SPI6_M i i USART6 | “Cio 0 ) TXD1/ET | FMC_A2 . LcD Bo | EVEN
1 TR osl _TX - H_RMII_T 5 - TOUT
3
XD1
PG15 ) ) ) i i i i i USART6 i ) i FMC_SD | DCMI_D ) EVEN
_CTs NCAS 13 TOUT
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Table 13. STM32F765xx, STM32F767xx, STM32F768Ax and STM32F769xx alternate
function mapping (continued)
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 | AF12 | AF13 | AF14  |AF15
SPI2/12S SAI2/QU
TIVBIS/10/ SPIL/I2S 23/';'5(52 2/SPI3/I2 ZS/E'ngfT' CANL/2/T | ADSPI/S UART7/
Port 12C4/UA T i2cui2ryy | 1/sPianz | 25832 s3ispier | SIUSART | IM12113/ | DMMC2/D | 12C4ICAN | FMCISD | [y
sys | RTsmM | Timias | 1RIN ausarT | saispizr | SYSA | usarTy | S8R | 1ai0uaD | Fspm1/o | aispmm | mmcum | 2SI ep | svs
172 Deed | ucec | izsaispi | 2EVUA | asiuarT | 2TIYOT | spiiFmcr | TG2_HS/ | C2/ETH | DIoS/OT
a5i6 | FosoF | sioFsom | G- LCD | OTGL FS G2_FS
1/SPDIF ILCD
EVEN
PHO - - - - - - - - - - - - - - - TOUT
EVEN
PH1 - - - - - - - - - - - - - - - TOUT
oH2 ) ) ) LPTIM_I ) ) ) ) ) IQEQES;S SAI2_SC |ETH_MI_ |FMC_SD| Leb Ro | EVEN
N2 BRe K_B CRS CKEO RO TouT
oHa ) ) ) ) ) ) ) ) o | RSP I saizme |ETHMIL [FMC_SD| | op gy | EVEN
BR2 KB coL NEO R Tout
OTG_HS
12C2_SC _HS_ EVEN
PH4 ; ; ; ; - ; ; ; ; LCD_G5 ULP_:__NX ; ; ; Lcp_ca | SYEN
P ] ] ] ] 12C2_SD |SPIS_NS | ] ] ] ] ] FMC_SD | ] EVEN
A S NWE TOUT
portH | pHe ] ] ] ] I2C2_SM | SPI5_SC| ] ] TIM12_C ] ETH_MI_ | FMC_SD | DCMI_D ] EVEN
BA K H1 RXD2 NE1 8 TOUT
oH7 ] ] ] ] 12C3_SC | SPIS_MI ] ] ] ] ] ETH_MI_ | FMC_SD | DCMI_D ] EVEN
L ) RXD3 | CKE1 9 TOUT
12C3_SD FMC_D1 | DCMI_H EVEN
PH8 - - - - Iy - - - - - - - 6 sync | “CP-R2 | qouT
12C3_SM TIM12_C ] ] FMC_D1 | DCMI_D EVEN
PHY : : . . BA . . . . H2 7 0 LCD_R3 | 1oy7
TIM5_C 12C4_SM ] ] ] ] ] ] ] FMC_D1 | DCMI_D EVEN
PHI0 - - HL - BA g 1 LCD_R4 | 1oyt
TIM5_C 12C4_SC FMC_D1 | DCMI_D EVEN
PHI1 - - H2 : L : : : - : - : 9 2 |LCDRS | 1ou7
TIM5_C 12C4_SD FMC_D2 | DCMI_D EVEN
PH12 ; ; o ; - ; ; ; ; ; ; ; 5 3 Lco_Rre | I8
TIM8_CH UART4 T | CANL T ] ] FMC_D2 | EVEN
PH13 ; ; ; ¥ ; ; ; ; ¥ o i Lep_cz | BVEN

uonduosap uid pue sinouid
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Table 13. STM32F765xx, STM32F767xx, STM32F768Ax and STM32F769xx alternate
function mapping (continued)

AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF1l | AF12 | AF13 | AF14  |AF15
SPI2/I2S SAI2/QU
TIVBIS/10/ SPIL/I2S 23/';'5(52 2/SPI3/I12 ZS/E'ngfT' CAN1/2/T | ADSPI/S UART7/
Port 12C4/UA i | 1212131 | 1sPiznz | SRIN2 | s3yspie/ | 2NSAKT | IM12/13/ | DMMC2/D | 12C4/ICAN | FMC/SD | [y

sys | RTsmm | Timrais | 7 BTV ausarT | sarspiar | XS | usarTy | SRSTY T 1aiquaD | Fspmi/o | aisomm | mmcim | 258 | Lep | svs

172 Deed | ucec | izsaispi | 2EVUA | asiuarT | 2TIYOT | spiiFmcr | TG2_HS/ | C2/ETH | DIoS/OT

aisl6 | o | 5/DFsDM | S LCD | OTGL FS G2_FS

1/SPDIF /ILCD
TIM8_CH UART4_ | CANL R FMC_D2 | DCMI_D EVEN
PH14 - - - 2N - - - - RX X - - 2 4 |LCDG3 | 1out
Port H
TIM8_CH FMC_D2 | DCMI_D EVEN
PH15 . . . 3N . ) ) . . . . . 3 1 LCD_G4 | 1oyt
SPI2_NS
TIM5_C - FMC_D2 | DCMI_D EVEN
PIO ; ; o ; - S/1252_ ; ; ; ; ; ; . 1 | teo_es | SUY
WS
SPI2_SC
TIM8_BKI - FMC_D2 | DCMI_D EVEN
PI1 ; ; ; o5 ; KN252_ ; ; ; ; ; ; < o | Lco_ee | SEY
cK
TIM8_CH SPI2_MI FMC_D2 | DCMI_D EVEN
P2 ; ; ; 4 - SO - - ; - ; - 6 9 |CDG7 | 1our
o13 ) ) | Tivs_ET R Vo ) ) ) ) ) FMC_D2 |DCMID | | EVEN
R 7 10 TOUT
_sD

TIM8_BKI SAI2_MC FMC_NB | DCMI_D EVEN
Pl4 - - - N - - - - - - KA - L2 5 LCD_B4 | 1oyt
TIM8_CH SAI2_SC ) FMC_NB | DCMI_V EVEN
Portl | PIS . - - 1 - ; ; ; . ; K_A L3 SyNG | FCP-BS | 1oyt
TIM8_CH SAI2_SD_ FMC_D2 | DCMI_D EVEN
PI6 - - - 2 - - - - - - A - g 6 LCD_B6 | roy7
TIM8_CH SAI2_FS_ ] FMC_D2 | DCMI_D EVEN
PI7 . . . 3 ) ) ) ) . ) A 9 7 LCD_B7 | 1oyt
EVEN
PI8 - - - - - - - - - - - - - - - TOUT
oo ] ] ] ] ] ] ] ] UART4_ | CANL R ] ] FMC_D3| LCD_VS | EVEN
RX X 0 YNC | TOUT
o110 ] ] ] ) ] ) ) ] ] ] ] ETH_MI_ | FMC_D3 | LCD_HS | EVEN
RX_ER 1 YNC | TOUT
OTG_HS_ ] ] ] ] EVEN
Pl : : . ) . ) ) . : LCD_G6 ULPI_DIR TOUT

XX69/L4CENLS XV89/4CENLS XX/9/4CENLS XXG9/4CENLS
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Table 13. STM32F765xx, STM32F767xx, STM32F768Ax and STM32F769xx alternate

function mapping (continued)

AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14  |AF15
SPI2/12S SAI2/QU
V910 SPIL/I2S 23/';'5(52 2/SPI3/I12 ZSI'LDJE/ASRA'II' CAN1/2/T | ADSPI/S UART7/
Port 12C4/UA TULPTIM. | 1212131 | 1/SPI2012 | G2 S % | S3ISPI6/ | oo | IM12/13/ | DMMC2/D | 12C4/CAN | FMC/SD | J

SYS | RTS/TIM | TIM3/4/5 | 1)occo | 4USART | S2/SPI3/ | 2 | USARTY/ | oo 2 | 141QUAD | FSDML/O | 3/SDMM | MMCLM | o | LCD SYs

1/2 by UCEC | 12S3/SPI | oryor [ 2/8/UART | 2VEC o0 | SPUFMCY | TG2_HS/ | C2/ETH | DIOS/OT

4/5/6 som1 | 5/OFSDM | P—0iF LCD |OTGL FS G2_FS

1/SPDIF J/LCD
LCD_HS | EVEN
Pl12 - - - - - : : : . : . - . . YNC | TouT
LCD_VS | EVEN
PI13 - - - - - : : : . : . - . . YNC | TOUT
Port |

LCD_CL | EVEN
P14 - - - . . . . . - . - . - - K TOUT
EVEN
PI15 - - - - - - - - - LCD_G2 - - - - LCD_RO | 7507
EVEN
PJO - - - - - - - - - LCD_R7 - - - - LCD_RL | 7507
EVEN
PJ1 - - - - - - - - - - - - - - LCD_R2 TOUT
EVEN
pI2 N N N - - - - - N . - - - DSI_TE | LCD_R3 | 7507
EVEN
PJ3 - - - - - - - - - - - - - - LCD_R4 | 750t
EVEN
PJ4 - - - - - - - - - - - - - - LCD_R5 TOUT
EVEN
Portd | PJ5 - - - - - - - - - - - - - - LCD_R6 | 15Ut
EVEN
PJ6 - - - - - - - - - - - - - - LCD_R7 TOUT
EVEN
PJ7 - - - - - - - - - - - - - - LCD_GO TOUT
EVEN
PJ8 - - - - - - - - - - - - - - LCD_Gl TOUT
EVEN
PJ9 - - - - - - - - - - - - - - LCD_GZ TOUT
EVEN
PJ10 - - - - - - - - - - - - - - LCD_G3 | 1out

uonduosap uid pue sinouid
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Table 13. STM32F765xx, STM32F767xx, STM32F768Ax and STM32F769xx alternate
function mapping (continued)

AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14  |AF15
SPI2/12S SAI2/QU
V910 SPIL/I2S 23/';'5(52 2/SPI3/I2 ZSI'LDJE/ASRA'II' CANL/2/T | ADSPI/S UART7/
Port 12C4/UA TLPTIM | 12CL2/31 | USPI2N12 | 'coc 1 | S3ISPIB/ | o n b, | IM12/13/ | DMMC2/D | 12C4/CAN | FMC/SD | o

SYS | RTS/TIM | TIM3/4/5 | J)oCcny | 4USART | S2/SPI3/ | (D1 | USARTY | oo 0 | 14/QUAD | FSDML/O | 3/SDMM | MMCLM | S5 o e LCD SYS

1/2 L/CEC LCEC | 12S3/SPI | S/ nc | 2/3/UART | 2108 o | SPUFMC/ | TG2_HS/ | C2/ETH | DIOS/OT

4/5/6 Spm1 | S/PFSDM | P— i F LCD OTG1_FS G2_FS

1/SPDIF /LCD
EVEN
PJ11 - - - - - - - - - - - - - - LCD_G4 | To0T
EVEN
PJ12 - - - - - - - - - LCD_G3 - - - - LCD_BO | 14T
EVEN
PortJ | PJ13 - - - - - - - - - LCD_G4 - - - - LCD_BL | 15T
EVEN
PJ14 - - - - - - - - - - - - - - LCD_B2 | tquT
EVEN
PJ15 - - - - - - - - - - - - - - LCD_B3 TOUT
EVEN
PKO - - - - - - - - - - - - - - LCD_GS TOUT
EVEN
PK1 - - - - - - - - - - - - - - LCD_GG TOUT
EVEN
PK2 - - - - - - - - - - - - - - LCD_G7 TOUT
EVEN
PK3 - - - - - - - - - - - - - - LCD_B4 | 1o0T
Port K

EVEN
PK4 - - - - - - - - - - - - - N LCD_BS TOUT
EVEN
PK5 - - - - - - - - - - - - - - LCD_B6 TOUT
EVEN
PK6 - - - - - - - - - - - - - - LCD_B? TOUT
EVEN
PK7 - - - - - - - - - - - - - - LCD_DE TOUT

XX69/L4CENLS XV89/4CENLS XX/9/4CENLS XXG9/4CENLS
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4

Memory mapping

The memory map is shown in Figure 22.

Figure 22. Memory map

OXFFFF FFFF

0XE000 0000
OXDFFF FFFF

0xD000 0000
OXCFFF FFFF

0xC000 0000
Ox9FFF FFFF

0x8000 0000
OX7FFF FFFF

0x6000 0000
OX5FFF FFFF

0x4000 0000
Ox3FFF FFFF

0x2000 0000
Ox1FFF FFFF

0x0000 0000

512-Mbyte
Block 7

Cortex-M7
Internal

peripherals

512-Mbyte
Block 6
FMC

512-Mbyte
Block 5
FMC

512-Mbyte
Block 4
Quad-SPI and
FMC bank 3

512-Mbyte
Block 3
FMC bank 1 to
bank 2

512-Mbyte
Block 2
Peripherals

512-Mbyte
Block 1
SRAM

Reserved

512-Mbyte
Block 0

SRAM2 (16 KB)

SRAM1 (368 KB)

DTCM (128 KB)

Reserved

Option Bytes

Reserved

Flash memory on AXIM interface]

Reserved

Flash memory on ITCM interface]

Reserved

System memory

Reserved

ITCM RAM

0x2008 0000 - 0x3FFF FFFF
0x2007 CO00 - 0x2007 FFFF
0x2002 0000 - 0x2007 BFFF
0x2000 0000 - 0x2001 FFFF
Ox1FFF 0020 - 0x1FFF FFFF
0x1FFF 0000 - 0x1FFF 001F
820 0000 - Ox1FFE FFFF
0x0808,0000 - 0x081F FFFF
0x0030 000Q - 0xO7FF FFFF
0x0020 0000 - OXQO3F FFFF
0x0011 0000 - 0x001NEFFF
0x0010 0000 - 0x0010 ED
0x0000 4000 - 0X000F FFFF

0x0000 0000 - 0x0000 3FFF

Reserved

Cortex-M7 internal

AHB3

Reserved

AHB2

Reserved

AHB1

Reserved

APB2

Reserved

APB1

0xE010 0000 - OxFFFF FFFF

0xE000 0000 - OXEOOF FFFF

0x6000 0000 - 0XDFFF FFFF

0x5006 0CO0 - Ox5FFF FFFF
0x5006 0BFF

0x5000 0000
0x4008 0000 - Ox4FFF FFFF
0x4007 FFFF

0x4002 0000
0x4001 6C00 - 0x4001 FFFF
0x4001 6BFF

0x4001 0000
0x4000 8000 - 0x4000 FFFF
0x4000 7FFF

0x4000 0000

MSv39118V2
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STM32F765xx STM32F767xx STM32F768Ax STM32F769xXx

Memory mapping

3

Table 14. STM32F765xx, STM32F767xx, STM32F768Ax and STM32F769xx register

boundary addresses

@

Bus Boundary address Peripheral
- OXEOOF FFFF - OXFFFF FFFF Reserved
Cortex-M7 0xE000 0000 - OXEOOF FFFF Cortex-M7 internal peripherals
0xD000 0000 - OXDFFF FFFF FMC bank 6
0xC000 0000 - OXCFFF FFFF FMC bank 5
0xA000 2000 - OXxBFFF FFFF Reserved
0xA000 1000 - 0xA000 1FFF Quad-SPI control register
AHB3 0xA000 0000- 0xA000 OFFF FMC control register

0x9000 0000 - OX9FFF FFFF Quad-SPI
0x8000 0000 - OX8FFF FFFF FMC bank 3
0x7000 0000 - Ox7FFF FFFF FMC bank 2
0x6000 0000 - Ox6FFF FFFF FMC bank 1

- 0x5006 0C00- OxSFFF FFFF Reserved
0x5006 0800 - 0x5006 OBFF RNG
0x5005 2000 - 0x5005 FFFF Reserved
0x5005 1000 - 0x5005 1FFF JPEG codec
0x5005 0000 - 0x5005 03FF DCMI

AHB2

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

DoclD029041 Rev 6

103/255




Memory mapping

STM32F765xx STM32F767xx STM32F768Ax STM32F769xX

104/255

Table 14. STM32F765xx, STM32F767xx, STM32F768Ax and STM32F769xx register
boundary addresses @ (continued)

Bus Boundary address Peripheral
- 0x4008 0000- Ox4FFF FFFF Reserved
0x4004 0000 - 0x4007 FFFF USB OTG HS
0x4002 BCOO- 0x4003 FFFF Reserved
0x4002 BOOO - 0x4002 BBFF Chrom-ART (DMA2D)
0x4002 9400 - 0x4002 AFFF Reserved
0x4002 9000 - 0x4002 93FF
0x4002 8C00 - 0x4002 8FFF
0x4002 8800 - 0x4002 8BFF ETHERNET MAC
0x4002 8400 - 0x4002 87FF
0x4002 8000 - 0x4002 83FF
0x4002 6800 - 0x4002 7FFF Reserved
0x4002 6400 - 0x4002 67FF DMA2
0x4002 6000 - 0x4002 63FF DMA1
0x4002 5000 - 0X4002 5FFF Reserved
0x4002 4000 - 0x4002 4FFF BKPSRAM
AHBL 0x4002 3C00 - 0x4002 3FFF Flash interface register

0x4002 3800 - 0x4002 3BFF

RCC

0X4002 3400 - 0X4002 37FF Reserved
0x4002 3000 - 0x4002 33FF CRC
0x4002 2C00 - 0x4002 2FFF Reserved
0x4002 2800 - 0x4002 2BFF GPIOK
0x4002 2400 - 0x4002 27FF GPIOJ
0x4002 2000 - 0x4002 23FF GPIOI
0x4002 1C00 - 0x4002 1FFF GPIOH
0x4002 1800 - 0x4002 1BFF GPIOG
0x4002 1400 - 0x4002 17FF GPIOF
0x4002 1000 - 0x4002 13FF GPIOE
0X4002 0CO00 - 0x4002 OFFF GPIOD
0x4002 0800 - 0x4002 OBFF GPIOC
0x4002 0400 - 0x4002 07FF GPIOB
0x4002 0000 - 0x4002 03FF GPIOA
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Memory mapping

3

Table 14. STM32F765xx, STM32F767xx, STM32F768Ax and STM32F769xx register
boundary addresses @ (continued)

Bus Boundary address Peripheral
- 0x4001 7C00 - 0x4001 FFFF Reserved

0x4001 7800 - 0x4001 7BFF MDIOS
0x4001 7400 - 0x4001 77FF DFSDM1
0x4001 6CO00 - 0x4001 73FF DSI Host
0x4001 6800 - 0x4001 6BFF LCD-TFT
0x4001 6000 - 0x4001 67FF Reserved
0x4001 5CO00 - 0x4001 5FFF SAI2
0x4001 5800 - 0x4001 5BFF SAll
0x4001 5400 - 0x4001 57FF SPI6
0x4001 5000 - 0x4001 53FF SPI5
0x4001 4CO00 - 0x4001 4FFF Reserved
0x4001 4800 - 0x4001 4BFF TIM11
0x4001 4400 - 0x4001 47FF TIM10
0x4001 4000 - 0x4001 43FF TIM9

APB2 0x4001 3CO00 - 0x4001 3FFF EXTI
0x4001 3800 - 0x4001 3BFF SYSCFG
0x4001 3400 - 0x4001 37FF SPI4
0x4001 3000 - 0x4001 33FF SPI1/12S1
0x4001 2C00 - 0x4001 2FFF SDMMC1
0x4001 2400 - 0x4001 2BFF Reserved

0x4001 2000 - 0x4001 23FF

ADCL1 - ADC2 - ADC3

0x4001 1CO00 - 0x4001 1FFF

SDMMC2

0x4001 1800 - 0x4001 1BFF Reserved
0x4001 1400 - 0x4001 17FF USART6
0x4001 1000 - 0x4001 13FF USART1
0x4001 0800 - 0x4001 OFFF Reserved
0x4001 0400 - 0x4001 O7FF TIM8
0x4001 0000 - 0x4001 03FF TIM1
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Table 14. STM32F765xx, STM32F767xx, STM32F768Ax and STM32F769xx register
boundary addresses @ (continued)

Bus Boundary address Peripheral
= 0x4000 8000- 0x4000 FFFF Reserved

0x4000 7C00 - 0x4000 7FFF UARTS8
0x4000 7800 - 0x4000 7BFF UART7
0x4000 7400 - 0x4000 77FF DAC
0x4000 7000 - 0x4000 73FF PWR
0x4000 6C00 - 0x4000 6FFF HDMI-CEC
0x4000 6800 - 0x4000 6BFF CAN2
0x4000 6400 - 0x4000 67FF CAN1
0x4000 6000 - 0x4000 63FF 12C4
0x4000 5CO00 - 0x4000 5FFF 12C3
0x4000 5800 - 0x4000 5BFF 12C2
0x4000 5400 - 0x4000 57FF 12C1
0x4000 5000 - 0x4000 53FF UART5S
0x4000 4CO00 - 0x4000 4FFF UART4
0x4000 4800 - 0x4000 4BFF USART3
0x4000 4400 - 0x4000 47FF USART2
0x4000 4000 - 0x4000 43FF SPDIFRX

APBL 0x4000 3C00 - 0x4000 3FFF SPI3/12S3
0x4000 3800 - 0x4000 3BFF SPI2 /1282
0x4000 3400 - 0x4000 37FF CAN3
0x4000 3000 - 0x4000 33FF IWDG
0x4000 2C00 - 0x4000 2FFF WWDG

0x4000 2800 - 0x4000 2BFF

RTC & BKP Registers

0x4000 2400 - 0x4000 27FF

LPTIM1

0x4000 2000 - 0x4000 23FF TIM14
0x4000 1CO00 - 0x4000 1FFF TIM13
0x4000 1800 - 0x4000 1BFF TIM12
0x4000 1400 - 0x4000 17FF TIM7
0x4000 1000 - 0x4000 13FF TIM6
0x4000 0COO0 - 0x4000 OFFF TIM5
0x4000 0800 - 0x4000 OBFF TIM4
0x4000 0400 - 0x4000 O7FF TIM3
0x4000 0000 - 0x4000 O3FF TIM2

1. The gray color is used for reserved Flash memory addresses.
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5

5.1

5.1.1

5.1.2

5.1.3

5.14

5.1.5

Electrical characteristics

Parameter conditions

Unless otherwise specified, all voltages are referenced to Vgg.

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 Tp = 25 °C and T, = Tamax (given by
the selected temperature range).

Data based on characterization results, design simulation and/or technology characteristics
are indicated in the table footnotes. 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).

Typical values

Unless otherwise specified, typical data are based on T = 25 °C, Vpp = 3.3 V (for the
1.7V 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).

Typical curves

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

Loading capacitor

The loading conditions used for pin parameter measurement are shown in Figure 23.

Pin input voltage

The input voltage measurement on a pin of the device is described in Figure 24.

Figure 23. Pin loading conditions Figure 24. Pin input voltage

3
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Power supply scheme

Figure 25. STM32F769xx/STM32F779xx power supply scheme
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3

Figure 26. STM32F767xx/STM32F777xx power supply scheme
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To connect BYPASS_REG and PDR_ON pins, refer to Section 2.18: Power supply supervisor and

Section 2.19: Voltage regulator.

The two 2.2 pF ceramic capacitors should be replaced by two 100 nF decoupling capacitors when the

voltage regulator is OFF.

The 4.7 pF ceramic capacitor must be connected to one of the Vpp pin.

Vppa=Vpp and Vgsa=Vss.
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Caution:

5.1.7

5.2

110/255

Each power supply pair (Vpp/Vss, Vppa/Vssa ---) must be decoupled with filtering ceramic
capacitors as shown above. These capacitors must be placed as close as possible to, or
below, the appropriate pins on the underside of the PCB to ensure good operation of the
device. It is not recommended to remove filtering capacitors to reduce PCB size or cost.
This might cause incorrect operation of the device.

Current COHSUI’T’IptiOI’] measurement

Figure 27. Current consum ption measurement scheme

IDD_VBAT
VBAT;
IpD
@@[
i VDDj::I

L

ai14126

Absolute maximum ratings

Stresses above the absolute maximum ratings listed in Table 15: Voltage characteristics,
Table 16: Current characteristics, and Table 17: Thermal characteristics may cause
permanent damage to the device. These are stress ratings only and the functional operation
of the device at these conditions is not implied. Exposure to maximum rating conditions for
extended periods may affect device reliability. The device mission profile (application
conditions) is compliant with JEDEC JESDA47 Qualification Standard. Extended mission
profiles are available on demand.

Table 15. Voltage characteristics

Symbol Ratings Min Max Unit
Voores | Vopusn Vooos D ana Voosoune | 0% | 49
Input voltage on FT pins(3) Vgg— 0.3 | Vppt4.0
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
| Vool Variations between different Vpp power pins - 50
[Vssx ¥sg| | Variations between all the different ground pins(® - 50 m

see Section 5.3.18:
L Absolute maximum
Vesprewm) | Electrostatic discharge voltage (human body model) ratings (electrical -

sensitivity)
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1. Applicable only for STM32F7x9 sales types.

2. All main power (Vpp, Vppa, Vppspmmc, Voouse, Vpppsi) and ground (Vgs, Vssa) pins must always be
connected to the external power supply, in the permittec? range.

3. V|y maximum value must always be respected. Refer to Table 16 for the values of the maximum allowed
injected current.

4. Include Vggg. pin.

Table 16. Current characteristics

Symbol Ratings Max.  |Unit
VoD Total current into sum of all Vpp, , power lines (source)®) 420
lyss | Total current out of sum of all Vg y ground lines (sink)®) -420
lyppuse | Total current into Vppysg power line (source) 25
lyopbspmmc | Total current into Vppspvmc Power line (source) 60
\\ob Maximum current into each Vpp , power line (source)® 100
lvbbspmme | Maximum current into Vppspumc Power line (source): PG[12:9], PD[7:6] 100
lvss Maximum current out of each Vgs_y ground line (sink)® -100
Output current sunk by any 1/O and control pin 25
o Output current sourced by any I/Os and control pin -25 mA
Total output current sunk by sum of all I/O and control pins @ 120
Total output current sunk by sum of all USB I/Os 25
o Total output current sunk by sum of all SDMMC I/Os 120
Total output current sourced by sum of all I/Os and control pins except USB 110s@| -120
Injected current on FT, FTf, RST and B pins ) -5/+0
IinaPIN
Injected current on TTa pins(® +5
I|NJ(p|N)(4) Total injected current (sum of all I/O and control pins)®) 25

1. All main power (Vpp, Vppa) and ground (Vss, Vssa) pins must always be connected to the external power supply, in the
permitted range.

2. This current consumption must be correctly distributed over all I/Os and control pins. The total output current must not be
sunk/sourced between two consecutive power supply pins referring to high pin count LQFP packages.

3. Positive injection is not possible on these I/Os and does not occur for input voltages lower than the specified maximum
value.

4. A positive injection is induced by V\y>Vppa While a negative injection is induced by Vi <Vss. liygeiny must never be
exceeded. Refer to Table 15: Voltage characteristics for the values of the maximum allowed input vo?tage.

5. When several inputs are submitted to a current injection, the maximum X,y is the absolute sum of the positive and
negative injected currents (instantaneous values).

Table 17. Thermal characteristics

Symbol Ratings Value Unit
Tsta Storage temperature range - 65to +150
°C
T; Maximum junction temperature 125
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5.3 Operating conditions
5.3.1 General operating conditions
Table 18. General operating conditions
Symbol Parameter Conditions Min | Typ | Max |Unit
Power Scale 3 (VOS[1:0] bits in
PWR_CR register = 0x01), Regulator 0 - 144
ON, over-drive OFF
Over-
drive - 168
Power Scale 2 (VOS[1:0] bits | ofF
in PWR_CR register = 0x10), 0
Regulator ON Over-
fheLk Internal AHB clock frequency drive - 180
ON
Over-
drive - 180 MHz
Power Scale 1 (VOS[1:0] bits | ofF
in PWR_CR register= 0x11), 0
Regulator ON Over-
drive - | 216®@
ON
Over-drive OFF 0 - 45
f Internal APB1 clock frequency
PeLkt Over-drive ON 0 - 54
Over-drive OFF 0 - 20
focikz | Internal APB2 clock frequency
Over-drive ON 0 - 108
Vpp | Standard operating voltage - 1.7®) | - 3.6
Analog operating voltage
g operating voltag 1.7®] - | 24
(ADC limited to 1.2 M samples)
Vppa®) Must be the same potential as Vpp®
Analog operating voltage 24 3.6
(ADC limited to 2.4 M samples) ' '
USB supply voltage (supply USB not used 1.7 | 3.3 3.6
Vppuse | Voltage for PA11,PA12, PB14 \
VAT Backup operating voltage - 1.65 - 3.6
SDMMC?2 supply voltage (supply
Vbpspmmc | Voltage for PG[12:9] and PD6 It can be different from VDD - 1.7 - 3.6
pins)
Vppps) | DSI system operating - 1.7 - 3.6
112/255 DoclD029041 Rev 6 1S7
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Table 18. General operating conditions (continued)

Symbol Parameter Conditions Min |[Typ | Max |Unit
Power Scale 3 ((VOSI[1:0] bits in
PWR_CR register = 0x01), 144 MHz 1.08 |1.14| 1.20
HCLK max frequency
Power Scale 2 ((VOS[1:0] bits in
Regulator ON: 1.2 V internal PWR_CR register = 0X1.0)’ 168 MHZ 1.20 |1.26| 1.32
voltage on V, N pins HCLK max frequency with over-drive
CAP_1TYCAP_2 OFF or 180 MHz with over-drive ON
Vi2 Power Scale 1 ((VOS[1:0] bits in
PWR_CR register = 0x11), 180 MHz
HCLK max frequency with over-drive 1.26 1 1.321 140
OFF or 216 MHz with over-drive ON v
Regulator OFF: 1.2 V external Max frequency 144 MHz 1.10 |1.14| 1.20
voltage must be supplied from [y, "o ency 168MHZ 1.20 |1.26| 1.32
external regulator on
Veap 1/Veap 2 pins”) Max frequency 180 MHz 1.26 |1.32| 1.38
Input voltage on RSTand FT |2V Vop 3.6V -03| - 5.5
pins(®) _
Vpp 2V 03] - 5.2
Vin
Input voltage on TTa pins - -03]| - V%Dé“
Input voltage on BOOT pin - 0 - 9
LQFP100 - - 465
WLCSP180 - - 641
LQFP144 - - 500
Power dissipation at To=85°C | LQFP176 - - 526
Pp for suffix 6 or T = 105 °C for mw
suffix 7 UFBGA176 - - 513
LQFP208 - - 1053
TFBGA216 - - 690
TFBGA100 - - 552
Ambient temperature for 6 suffix | Maximum power dissipation -40 | - 85 oc
version Low power dissipation(©) -40 | - 105
TA
Ambient temperature for 7 suffix Maximum power dissipation -40 - 105 o
version Low power dissipation(19) -40 | - 125
6 suffix version -40 - 105
Ty Junction temperature range °C
7 suffix version -40 - 125
1. The over-drive mode is not supported at the voltage ranges from 1.7 to 2.1 V.
2. 216 MHz maximum frequency for 6 suffix version (200 MHz maximum frequency for 7 suffix version).
3. Vpp/Vppa minimum value of 1.7 V is obtained with the use of an external power supply supervisor (refer to Section 2.18.2:
Internal reset OFF).
4. When the ADC is used, refer to Table 72: ADC characteristics.
5. If Vgegs pinis present, it must respect the following condition: Vppa-Vrer+ < 1.2 V.

S72
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6. Itis recommended to power Vpp and Vppa from the same source. A maximum difference of 300 mV between Vpp and
Vppa can be tolerated during power-up and power-down operation.

The over-drive mode is not supported when the internal regulator is OFF.

To sustain a voltage higher than VDD+0.3, the internal Pull-up and Pull-Down resistors must be disabled

If Ta is lower, higher Py values are allowed as long as T, does not exceed T jyax-

10. In low power dissipation state, T can be extended to this range as long as T; does not exceed T jax.

Table 19. Limitations depending on

the operating power supply range

Maximum Flash .
. Maximum HCLK .
Operating memory access Possible Flash
. : frequency vs Flash .
powersupply | ADC operation | frequency with ; I/O operation memory
. memory wait states .
range no wait states Q) operations
(fFIaShmax)
Vpp =1.7 to | Conversion time 180 MHz with 8 W.a't No /0 8-bit erase and
@) 20 MHz states and over-drive . program
21V up to 1.2 Msps compensation .
OFF operations only
L 216 MHz with 9 wait 16-biterase and
Vpp =2.1to | Conversiontime . No 1/O
22 MHz states and over-drive . program
24V up to 1.2 Msps compensation .
ON operations
Vpp = 2.4 to | Conversion time 216 MHz with 8 wait 1/0 compensation 16-biterase and
24 MHz states and over-drive program
27V up to 2.4 Msps works :
ON operations
Vpp = 2.7 to | Conversion time 216 MHz with 6 W.alt 1/0 compensation 32-biterase and
(4) 30 MHz states and over-drive program
3.6V 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 on ITCM interface and L1-cache on AXI interface, the number of wait states given here
does not impact the execution speed from Flash memory since the ART accelerator or L1-cache allows to achieve a
performance equivalent to O-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 2.18.2:
Internal reset OFF).

4. The voltage range for USB full speed PHYs 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.

5.3.2 VCAP1/VCAP2 external capacitor
Stabilization for the main regulator is achieved by connecting an external capacitor Cgxt to
the VCAP1/VCAP2 pins. Cgxt is specified in Table 20.
Figure 28. External capacitor C gxt
c
. 1 =
[
ESR
|
L
R Leak
MS19044V2
1. Legend: ESR is the equivalent series resistance.
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Table 20. VCAP1/VCAP?2 operating conditions ()

5.3.3

534

5.3.5

3

Symbol Parameter Conditions
CEXT Capacitance of external capacitor 2.2 pF
ESR ESR of external capacitor <2

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.

Operating conditi ons at power-up / powe r-down (regulator ON)

Subject to general operating conditions for Ta.

Table 21. Operating conditions at power-up / power-down (regulator ON)

Symbol Parameter Min Max Unit
Vpp rise time rate 20
tvop Hs/V
Vpp fall time rate 20
Operating conditi ons at power-up / powe r-down (regulator OFF)
Subject to general operating conditions for Ty.
Table 22. Operating conditions at power-up / power-down (regulator OFF) @
Symbol Parameter Conditions Min  Max  Unit
Vpp rise time rate Power-up 20
tyop :
Vpp fall time rate Power-down 20 "
s
Veap 1 @nd Vepp o rise time rate | Power-up 20
¢ _ _
VEAP Veap 1 and Veap » fall time rate | Power-down 20

1. To reset the internal logic at power-down, a reset must be applied on pin PAO when Vpp reach below

1.08 V.

Reset and power cont rol block characteristics

The parameters given in Table 23 are derived from tests performed under ambient
temperature and Vpp supply voltage conditions summarized in Table 18.

DoclD029041 Rev 6
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Table 23. Reset and power control block characteristics

Symbol Parameter Conditions Min  Typ Max | Unit
PLS[2:0]=000 (rising edge) 2.09 | 214 | 2.19 \%
PLS[2:0]=000 (falling edge) 1.98 | 2.04 | 2.08 \%
PLS[2:0]=001 (rising edge) 223 | 2.30 | 2.37 \%
PLS[2:0]=001 (falling edge) 213 | 219 | 2.25 Y,
PLS[2:0]=010 (rising edge) 239 | 245 | 251 \%
PLS[2:0]=010 (falling edge) 229 | 235 | 2.39 \Y,
PLS[2:0]=011 (rising edge) 254 | 2.60 | 2.65 \%
Programmable voltage | PLS[2:0]=011 (falling edge) 244 | 251 | 256 | V
\Y, :
YD | detector level selection | p| 5[2:0]=100 (rising edge) | 2.70 | 2.76 | 2.82 | V
PLS[2:0]=100 (falling edge) 259 | 266 | 2.71 Y,
PLS[2:0]=101 (rising edge) 2.86 | 2.93 | 2.99 \%
PLS[2:0]=101 (falling edge) 2.65 | 2.84 | 2.92 \Y,
PLS[2:0]=110 (rising edge) 296 | 3.03 | 3.10 \%
PLS[2:0]=110 (falling edge) 2.85 | 293 | 2.99 \%
PLS[2:0]=111 (rising edge) 3.07 | 3.14 | 3.21 \%
PLS[2:0]=111 (falling edge) 295 | 3.03 | 3.09 \Y,
Vpyohyst'? | PVD hysteresis - - 100 | - | mv
Power-on/power-down Falling edge 160 | 1.68 | 1.76 \%
VPORIPDR | reset threshold o
Rising edge 164 | 1.72 | 1.80 \%
Vpprhyst' | PDR hysteresis - - 40 - | mv
Brownout level 1 Falling edge 213 | 219 | 224 | V
VBORL | hreshold o
Rising edge 223 | 229 | 2.33 \%
Brownout level 2 Falling edge 244 | 250 | 2.56 \%
\Y,
BORZ I threshold Rising edge 253 | 259 | 263 | V
Brownout level 3 Falling edge 275 | 283|288 | V
VBORS | threshold o
Rising edge 285 | 292 | 2.97 \%
Veornyst'? | BOR hysteresis - - 100 | - | mv
TRS([)T&V'PO POR reset temporization - 05 | 1.5 | 30 | ms
InRush current on
(1) |voltage regulator power- i )
lRusH on (POR or wakeup 160 | 250 | mA
from Standby)
InRush energy on
@) |voltage regulator power- | Vpp = 1.7 V, To = 105 °C,
ErusH - - - 54 | uC
on (POR or wakeup IRusH = 171 mA for 31 ps
from Standby)
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1. Guaranteed by design.

2. The reset temporization is measured from the power-on (POR reset or wakeup from Vgag) to the instant
when first instruction is read by the user application code.

5.3.6 Over-drive switching characteristics

When the over-drive mode switches from enabled to disabled or disabled to enabled, the
system clock is stalled during the internal voltage set-up.

The over-drive switching characteristics are given in Table 24. They are subject to general
operating conditions for Ty.

Table 24. Over-drive switching characteristics @

Symbol Parameter Conditions Min Typ Max Unit

HSI - 45 -

. . HSE max for 4 MHz
Tod_swen | Over-drive switch | " i for 26 MHz 45 i 100
- enable time
External HSE

50 MHz i 40 i
ps

HSI - 20 -

Over_drive switch HSE max for 4 MHz 20 - 80

Tod_swdis . . and min for 26 MHz.
- disable time

External HSE
50 MHz

1. Guaranteed by design.

5.3.7 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 27: 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.

3
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Typical and maximum current consumption

The MCU is placed under the following conditions:

€
€
€

€

All /O pins are in input mode with a static value at Vpp or Vgg (no load).
All peripherals are disabled except if it is explicitly mentioned.

The Flash memory access time is adjusted both to fc| k frequency and Vpp range
(see Table 19: Limitations depending on the operating power supply range).

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

— Scale 3for fyc x 144 MHz
— Scale 2 for 144 MHz < fyc k168 MHz
— Scale 1 for 168 MHz < fyc k216 MHz. The over-drive is only ON at 216 MHz.

When the regulator is OFF, the V12 is provided externally as described in Table 18:
General operating conditions:

The system clock is HCLK, fPCLKl = fHCLK/4’ and fPCLKZ = fHCLKIZ‘
External clock frequency is 25 MHz and PLL is ON when fyc| k is higher than 25 MHz.

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

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

For the voltage range 1.7V Vpp 3.6V, the maximum frequency is 180 MHz.

Table 25. Typical and maximum current consumpt  ion in Run mode, code with data processing

running from ITCM RAM, regulator ON

Max®
Symbol | Parameter Conditions fl hewk (MHz) Typ Unit
Tpo=25°C|T, =85°C|T,=105°C
216 193 2214 2584 -
200 179 207 244 279
180 159 176*) 2104 238
Aélnziﬁf(ﬂg{gl)s 168 142 156 187 211
144 122 135 167 190
60 49 55 81 103
Supply 25 23 28 54 76
oo RCtJJrNrenToI(;‘e 216 95 107¢ 1534 - mA
200 88 100 146 180
180 78 88 1224 147%)
Al(lj{)szrti)ﬁ):gé?ls 168 70 78 109 133
144 60 68 99 123
60 24 29 55 76
25 12 16 42 63

1. Guaranteed by characterization results, unless otherwise specified.
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for the analog part.

Table 26. Typical and maximum current consumpt

Guaranteed by test in production.

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

When the ADC is ON (ADON bit set in the ADC_CR2 register), add an additional power consumption of 1.73 mA per ADC

ion in Run mode, code with data processing
running from Flash memory (Single bank mode, ART ON except prefetch / L1-cache ON)
or SRAM on AXI (L1-cache ON), regulator ON

should be considered.

for the analog part.

3
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Maxd)
Symbol | Parameter Conditions  f| pcLk (MHZ) Typ Unit
To=25°C|Tp=85°C|Tp=105°C

216 190 219 255 -
200 177 205 241 268
180 157 173 208 228

All peripherals

enabled®®) 168 139 153 185 204
144 107 117 144 161

60 48 54 81 98

Supply 25 23 28 54 71 mA
Ibp current in

RUN mode 216 92 104 150 -
200 86 97 143 170
180 76 85 119 140

All peripherals

disabled® 168 67 75 107 126
144 52 58 84 101

60 23 28 54 71

25 11 15 42 56

1. Guaranteed by characterization results.
2. When analog peripheral blocks such as ADCs, DACs, HSE, LSE, HSI, or LSI are ON, an additional power consumption

When the ADC is ON (ADON bit set in the ADC_CR?2 register), add an additional power consumption of 1.73 mA per ADC
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Table 27. Typical and maximum current consumpt

regulator ON

ion in Run mode, code with data processing
running from Flash memory (Dual bank mode, ART ON except prefetch / L1-cache ON),

Max®
Symbol | Parameter Conditions fl heLk (MHZz) Typ Unit
Tpo=25°C|Tp=85°C|Tp =105°C
216 190 219 255 -
200 177 204 242 268
180 157 173 208 228
All peripherals
enabled®®) 168 139 153 185 204
144 107 117 144 161
60 48 54 81 98
Supply 25 23 28 54 71 mA
Ibp current in
RUN mode 216 92 104 150 -
200 86 97 143 170
180 76 85 119 140
All peripherals
disabled® 168 67 75 107 126
144 52 58 84 101

for the analog part.
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When analog peripheral blocks such as ADCs, DACs, HSE, LSE, HSI, or LSI are ON, an additional power consumption
should be considered.

When the ADC is ON (ADON bit set in the ADC_CR2 register), add an additional power consumption of 1.73 mA per ADC

3




STM32F765xx STM32F767xx STM32F768Ax STM32F769xXx

Electrical characteristics

Table 28. Typical and maximum current consumpt

running from Flash memory (Single bank mode) or SRAM on AXI (L1-cache disabled),
regulator ON

ion in Run mode, code with data processing

Max(d)
Symbol | Parameter Conditions Helk (MHz) Typ Unit
TA= 25 °C | TA=85 °C | TA=105 °C
216 190 209 255 -
200 177 194 241 268
180 160 175 211 232
All peripherals

enabled@® 168 144 156 189 209
144 115 125 152 170
60 56 62 89 107

Supply 25 27 32 59 79 mA
Ibp current in
RUN mode 216 92 103 150 -
200 86 96 243 171
180 79 87 123 144
All peripherals

disabled® 168 71 79 111 131
144 60 65 92 110
60 32 36 63 80
25 16 20 46 64

Guaranteed by characterization results, unless otherwise specified.

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

for the analog part.

3
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When the ADC is ON (ADON bit set in the ADC_CR2 register), add an additional power consumption of 1.73 mA per ADC
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Table 29. Typical and maximum current consumpt

running from Flash memory (Dual bank mode), regulator ON

ion in Run mode, code with data processing

Max(d)
Symbol | Parameter Conditions Helk (MHz) Typ Unit
TA= 25 °C | TA=85 °C | TA=105 °C
216 176 194 240 -
200 164 181 227 255
180 149 163 198 220
All peripherals

enabled@® 168 133 145 178 198
144 106 116 143 161
60 54 60 87 105

Supply 25 27 31 58 76 mA
Ibp current in
RUN mode 216 77 88 135 -
200 72 82 129 157
180 67 75 110 131
All peripherals

disabled® 168 60 67 99 120
144 50 56 83 101
60 29 34 60 78
25 15 19 45 63

Guaranteed by characterization results, unless otherwise specified.

When analog peripheral blocks such as ADCs, DACs, HSE, LSE, HSI, or LSI are ON, an additional power consumption

should be considered.

3. When the ADC is ON (ADON bit set in the ADC_CR2 register), add an additional power consumption of 1.73 mA per ADC
for the analog part.
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Table 30. Typical and maximum current consumpt

running from Flash memory (Single bank
regulator ON

ion in Run mode, code with data processing
mode) on ITCM interface (ART disabled),

Max(l)
Symbol |Parameter Conditions Helk (MHz) Typ Unit
TA=25°C | TA=85 °C | TA=105 °C
216 215 242 281 -
200 200 218 265 293
180 185 200 237 258
All peripherals
enabled@®) 168 166 179 213 233
144 134 144 172 190
60 61 68 95 112
Supply 25 29 34 61 8
Ibp current in oA
RUN mode 216 118 129 177 -
200 110 120 168 196
180 104 113 149 170
All peripherals
disabled®) 168 94 102 135 155
144 79 85 113 130

Guaranteed by characterization results, unless otherwise specified.

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

3. When the ADC is ON (ADON bit set in the ADC_CR2 register), add an additional power consumption of 1.73 mA per ADC
for the analog part.

3
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Table 31. Typical and maximum current consumpt
running from Flash memory (Dual bank mode) on ITCM interface (ART disabled),

regulator ON

ion in Run mode, code with data processing

Max(l)
Symbol [Parameter | Conditions Heok (MHzZ) Typ Unit
TA=25°C | TA=85 °C | TA=105 °C
216 191 218 255 -
200 178 195 241 269
180 164 179 214 236
All peripherals
enabled®® 168 147 160 192 212
144 121 130 157 175
60 60 66 93 1m
Supply 25 28 33 . -
Ibp current in oA
RUN mode 216 93 104 150 -
200 87 97 144 171
180 83 92 126 148
All peripherals
disabled® 168 75 82 114 134

Guaranteed by characterization results, unless otherwise specified.

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

3. When the ADC is ON (ADON bit set in the ADC_CR2 register), add an additional power consumption of 1.73 mA per ADC
for the analog part.
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Table 32. Typical and maximum current consumpt
running from Flash memory (Single bank mode, ART ON except prefetch / L1-cache ON)
or SRAM on AXI (L1-cache ON), regulator OFF

ion in Run mode, code with data processing

Max(l)
Typ Unit
" fcLk

Symbol |Parameter |Conditions (MH?) TA=25°C TA=85°C TA= 105 °C
IDD12 | IDD |IDD12 | IDD |IDD12 | IDD |IDD12| IDD

180 152 1 167 2 200 2 220 2

Al 168 136 1 148 2 179 2 198 2

Peripherals 144 105 1 115 2 141 2 158 2

(]E)]
Supply Enabled 60 | 47 1 | 3| 2] 79 ] 2 |9 | 2
current in
IDD12/ | RUN mode 25 22 1 27 2 53 2 70 2
mA
IDD from V12 180 | 74 1 83 2 116 2 136 2
and VDD
supply Al 168 | 65 1 73 2 | 104 | 2 | 123 2
Peripherals 144 50 1 57 2 83 2 100 2
i (3)
Disabled 60 | 22 | 1 | 27 | 2 | s3] 2 | 70| 2
25 10 1 14 2 41 2 58 2

for the analog part.

Guaranteed by characterization results.

Table 33. Typical and maximum current consumpt
running from Flash memory (Dual bank mode, ART ON except prefetch / L1-cache ON)
or SRAM on AXI (L1-cache ON), regulator OFF

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

When the ADC is ON (ADON bit set in the ADC_CR2 register), add an additional power consumption of 1.73 mA per ADC

ion in Run mode, code with data processing

Max(l)
Typ Unit
i fHcLk
Symbol |Parameter |Conditions (MH?) TA=25°C TA=85°C TA= 105 °C
IDD12 | IDD | IDD12 | IDD |IDD12 | IDD |IDD12| IDD
180 | 152 1 167 2 200 2 | 220 2
Al 168 | 136 1 148 2 179 2 198 2
Peripherals | 144 | 105 1 115 2 141 2 158 2
AE)
Supply Enabled 60 | 47 1 53 2 79 2 | o6 2
current in
IDD12/ | RUN mode 25 22 1 27 2 53 2 70 2
mA
IDD from V12 180 | 74 1 82 2 114 2 137 2
and VDD
supply Al 168 | 65 1 73 2 104 2 123 2
Peripher?l)s 144 50 1 57 2 83 2 100 2
H 3
Disabled 60 | 22 1 27 2 53 2 | 70 2
25 10 1 14 2 41 2 58 2
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1. Guaranteed by characterization results.

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

3. When the ADC is ON (ADON bit set in the ADC_CR2 register), add an additional power consumption of 1.73 mA per ADC
for the analog part.

Table 34. Typical and maximum current consumption in Sleep mode, regulator ON

Max (D)
Symbol | Parameter |Conditions f| pcok (MHZz) Typ Unit
To=25°C [T, =85°C|T,=105°C
216 128 144©®) 190®) -
200 119 134 180 214
Al 180 105 118 153() 178G
peripherals 168 93 105 136 156
enabled® 144 72 80 107 124
60 33 39 65 82
Supply 25 17 21 47 65 mA
oo ng*g[fﬁ,‘fgﬂe 216 18 250) 714 .
200 17 24 70 112
Al 180 14 200 540) 750)
peripherals 168 13 18 49 69
disabled 144 10 14 40 58
60 6 10 36 53
25 4 8 34 51

Guaranteed by characterization results, unless otherwise specified.

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

3. Guaranteed by test in production.
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Table 35. Typical and maximum current ¢

onsumption in Sleep mode, regulator OFF

Max®
Typ Unit
" fhelk
Symbol | Parameter Conditions (MH2) TA=25°C TA=85°C TA= 105 °C
IDD12 | IDD |IDD12| IDD |IDD12| IDD |IDD12| IDD
180 102 1 114 2 148 2 168 2
Al 168 91 1 101 2 132 2 152 2
Peripherals | 144 71 1 78 2 105 2 122 2
@)
Supply Enabled 60 | 32 | 1| 37 | 2 | 64 | 2 81 | 2
current in
IDD12/ | RUN mode 25 16 1 20 2 46 2 64 2
IDD  |from V12 mA
180 13 1 18 2 53 2 73 2
and Vpp
supply Al 168 12 1 16 2 47 2 67 2
Peripherals | 144 9 1 13 2 39 2 56 2
Disabled 60 | 5 1] 9 2 | 35 | 2 | 52 | 2
25 3 1 7 2 33 2 50 2
Guaranteed by characterization results, unless otherwise specified.
When analog peripheral blocks such as ADCs, DACs, HSE, LSE, HSI, or LSI are ON, an additional power consumption
should be considered.
Table 36. Typical and maximum current consumptions in Stop mode
Max®
Typ
Symbol Parameter Conditions Vpp =36V Unit
TA = TA = TA = TA =
25°C | 25°C | 85°C |105°C
Flash memory in Stop mode,
i 0.55 3 18 27
Supply current n S“’P all oscillators OFF, no IWDG
mode, main regulator in
Run mode Flash memory in Deep power
down mode, all oscillators OFF 05 3 18 27
Ipb_sToP_NM -
(normal mode) Flagh memory in Stop mode, all 0.42 25 15 24
mode, main regulator in |Fjash memory in Deep power
Low-power mode down mode, all oscillators OFF, no| 0.37 25 15 24
IWDG mA
Regulator in Run mode, Flash
_ memory in Dgep power down 018 12 6 10
| Supply current in Stop |mode, all oscillators OFF, no
?EHZL?Z?%ZM mode, main regulator in [WDG
mode) Low voltage and under-|Regulator in Low-power mode,
drive modes Flash memory in Deep power 013 11 6 10
down mode, all oscillators OFF, no ' '
IWDG

1. Data based on characterization, tested in production.
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Table 37. Typical and maximum current consumptions in Standby mode

Typ (l) Max(z)
Ta=25°C TaZ | TaZ | 1A=
Symbol | Parameter Conditions A 25°C | 85°C | 105°C | Unit
Vpp = | Vo= | Vop = _
1.7V |24V |33V Vop =33V

Backup SRAM OFF, RTC and ) 3) (3)
LSE OFF 1.1 1.9 2.4 5 18 38
Backup SRAM ON, RTC and ®) 3) )
LSE OFF 1.9 2.7 3.2 6 23 48
Backup SRAM OFF, RTC ON
and LSE in low drive mode L7 21 35 7 26 55
Backup SRAM OFF, RTC ON
and LSE in medium low drive | 1.7 2.7 3.5 7 26 56
mode
Backup SRAM OFF, RTC ON
and LSE in medium high drive | 1.8 2.8 3.6 8 28 57

Supply current | ode

'op_stay in Standby Backup SRAM OFF, RTC ON WA

mode ackup ,
and LSE in high drive mode 1.9 29 3.7 8 28 59
Backup SRAM ON, RTC ON
and LSE in low drive mode 24 3.4 43 8 st 65
Backup SRAM ON, RTC ON
and LSE in Medium low drive | 2.4 35 4.3 8 31 65
mode
Backup SRAM ON, RTC ON
and LSE in Medium high drive | 2.6 3.7 4.5 8 33 68
mode
Backup SRAM ON, RTC ON
and LSE in High drive mode 26 3.7 45 9 33 68

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.

Guaranteed by characterization results, unless otherwise specified.

Guaranteed by test in production.
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Table 38. Typical and maximum current consumptions in V AT Mode
Typ Max @
Symbol | Parameter Conditions (M) Ta=25°C Ta=857C [TA=105°C)
Vear =| VBar= | VBAT= _
1.7V | 24V | 33V Vear =36V
Backup SRAM OFF, RTC and
LSE OFF 0.03 0.04 0.04 0.2 0.4
Backup SRAM ON, RTC and
LSE OFF 0.77 0.78 0.83 3.2 7.4
Backup SRAM OFF, RTC ON
and LSE in low drive mode 062 08 113 44 10.2
Backup SRAM OFF, RTC ON
and LSE in medium low drive 0.65 0.83 1.17 4.6 10.6
mode
Backup SRAM OFF, RTC ON
lbp_vear i, Vgar mode [mode HA
Backup SRAM OFF, RTC ON
and LSE in high drive mode 0.9 1.08 1.43 55 12.8
Backup SRAMON, RTCON and | 45 | 54 | 191 7.3 17.2
LSE in low drive mode
Backup SRAM ON, RTC ON and
LSE in Medium low drive mode 1.38 1.57 1.93 79 18.4
Backup SRAM ON, RTC ON and
LSE in Medium high drive mode 1.53 173 241 8.0 18.7
Backup SRAM ON, RTC ON and
LSE in High drive mode 1.67 1.87 2.26 9.0 21.0

1. Crystal used: Abracon ABS07-120-32.768 kHz-T with a C of 6 pF for typical values.

2. Guaranteed by characterization results.

3

I/0O system current consumption

The current consumption of the I/O system has two components: static and dynamic.

I/O static current consumption

All the 1/0s used as inputs with pull-up generate a current consumption when the pin is
externally held low. The value of this current consumption can be simply computed by using
the pull-up/pull-down resistors values given in Table 66: 1/O static characteristics.

For the output pins, any external pull-down or external load must also be considered to
estimate the current consumption.

An additional 1/0O current consumption is due to I/Os configured as inputs if an intermediate
voltage level is externally applied. This current consumption is caused by the input Schmitt
trigger circuits used to discriminate the input value. Unless this specific configuration is
required by the application, this supply current consumption can be avoided by configuring
these 1/0Os in analog mode. This is notably the case of ADC input pins which should be
configured as analog inputs.
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Caution: Any floating input pin can also settle to an intermediate voltage level or switch inadvertently,
as a result of external electromagnetic noise. To avoid a current consumption related to
floating pins, they must either be configured in analog mode, or forced internally to a definite
digital value. This can be done either by using pull-up/down resistors or by configuring the
pins in output mode.

I/0O dynamic current consumption
In addition to the internal peripheral current consumption (see Table 40: Peripheral current
consumption), the 1/0Os used by an application also contribute to the current consumption.
When an I/O pin switches, it uses the current from the MCU supply voltage to supply the 1/O
pin circuitry and to charge/discharge the capacitive load (internal or external) connected to
the pin:
lsw = Vpp X fsw* C
where
Isw is the current sunk by a switching I/O to charge/discharge the capacitive load
Vpp is the MCU supply voltage
fsw is the /O switching frequency
C is the total capacitance seen by the I/O pin: C = C\y1+ CexT
The test pin is configured in push-pull output mode and is toggled by software at a fixed
frequency.
Table 39. Switching output I/O current consumption (1)
1/0 togglin
N 99ihg Typ Typ .
Symbol Parameter Conditions frequency (fsw) Unit
VDD =33V VDD =18V
MHz
2 0.1 0.1
8 0.4 0.2
25 11 0.7
Cexr = 0 pF 50 2.4 1.3
C=Cinr+Cs+Cegxr 60 3.1 1.6
84 4.3 24
90 4.9 2.6
/O switching 100 5.4 2.8
'ooio Current mA
2 0.2 0.1
8 0.6 0.3
25 1.8 1.1
Cexr =10 pF 50 31 2.3
C=CpnttCg+C
INT S EXT 60 4.6 3.4
84 9.7 3.6
90 10.12 5.2
100 14.92 54
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Table 39. Switching output I/O current consumption

@ (continued)

1/0 toggling
- Typ Typ .
Symbol Parameter Conditions frequency (fsw) Unit
VDD =33V VDD =18V
MHz

2 0.3 0.1

8 1.0 0.5

25 3.5 1.6

C =22 pF
ExT = 2P 50 5.9 4.2
C=Cnt+Cs+ Cexr

60 10.0 4.4

I/O switching 84 19.12 5.8
Ibbio mA

Current 90 19.6 R
2 0.3 0.2
8 1.3 0.7
C =33 pF
ExT = 25D 25 35 2.3
C=Cnr+Cs+ Cexr
50 10.26 5.19
60 16.53 -

1. CINT + Cg PCB board capacitance including the pad pin is estimated to15 pF.

3

On-chip peripheral current consumption

The MCU is placed under the following conditions:

a dh o dh

At startup, all I/O pins are in analog input configuration.
All peripherals are disabled unless otherwise mentioned.
I/0 compensation cell enabled.
The ART/L1-cache is ON.
Scale 1 mode selected, internal digital voltage V12 = 1.32 V.
HCLK is the system clock. fpc| k1 = fHcLk/4, and fpc 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

—  fhelk = 216 MHz (Scale 1 + over-drive ON), fyc Lk = 168 MHz (Scale 2),
fHCLK =144 MHz (Scale 3)

€ Ambient operating temperature is 25 °C and Vpp=3.3 V.
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Table 40. Peripheral current consumption

lop(Typ) )
Peripheral Unit
Scale 1 Scale 2 Scale 3
GPIOA 2.9 2.8 2.2
GPIOB 3.0 2.9 2.2
GPIOC 2.9 2.8 2.2
GPIOD 31 3.0 2.3
GPIOE 31 3.0 2.3
GPIOF 2.9 2.8 2.2
GPIOG 2.9 2.8 2.2
GPIOH 31 31 2.4
GPIOI 3.0 2.9 2.2
GPIOJ 2.9 2.9 2.2
AHB1
216 MHz) CRC 1.0 0.9 0.8
BKPSRAM 0.9 0.9 0.7
DMAL 3.17xN +11.63|3.08x N +11.39| 2.6 x N+ 9.64
DMA2 3.33xN+12.84[3.27xN+11.84 [2.75x N + 10.10
DMA2D 77.7 76.3 63.5
ETH_MAC
ETH_MAC_TX
40.1 395 328
ETH_MAC_RX
ETH_MAC_PTP
OTG_HS 58.5 57.4 48.1
OTG_HS+ULPI 58.5 57.4 48.1
DCMI 2.9 2.8 2.1
JPEG 74.8 73.4 61.9
AHB2
RNG 6.7 6.7 5.4
(upto HA/MHz
216 MH?) | ysp OTG_FS 32.4 31.9 26.7
AHB3 FMC 18.6 18.2 15.1
(up to HA/MHz
216 MHz) QsPI 223 21.8 181
Bus matrix® 3.94 3.25 2.12 HA/MHz
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Table 40. Peripheral current consumption (continued)

Ipp(Typ) ™
Peripheral Unit
Scale 1 Scale 2 Scale 3
TIM2 19.1 18.7 14.7
TIM3 14.6 14.0 10.6
TIM4 15.4 14.7 11.4
TIM5 18.1 17.6 13.6
TIM6 3.1 2.7 1.4
TIM7 3.0 2.7 1.1
TIM12 8.1 7.8 5.6
TIM13 5.4 5.1 3.1
TIM14 5.6 5.3 3.3
LPTIM1 9.8 9.6 6.9
WWDG 1.9 1.6 1,4
SP12/12520) 3.0 2.9 1.4
SPI13/1253() 3.0 3.3 1.4
SPDIFRX 2.4 2.0 1.7
APB1 USART2 12.6 12.7 9.2
(up to HA/MHZ
54 MHz) USART3 12.4 12.4 9.4
UART4 10.7 10.9 8.1
UART5 10.7 10.7 8.1
12C1 8.9 8.9 6.4
12C2 8.3 8.2 6.1
12C3 8.1 8.2 6.1
12C4 8.0 8.2 5.8
CAN1 6.3 6.4 4.4
CAN2 5.7 5.8 3.9
CAN3 7.4 71 5.6
HDMI-CEC 2.2 1.8 1.4
PWR 1.3 0.9 0.8
DAC@ 4.8 4.2 3.6
UART7 10.4 10.4 7.8
UART8 11.1 11.3 8.3
‘Y_l DoclD029041 Rev 6 133/255
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Table 40. Peripheral current consumption (continued)

Ipp(Typ) ™
Peripheral Unit
Scale 1 Scale 2 Scale 3
TIM1 24.1 23.8 19.6
TIM8 24.5 24.2 20.0
USART1 17.7 17.4 14.3
USART6 11.9 11.8 9.4
ADC1®) 4.5 4.7 35
ADC2() 4.5 47 3.3
ADC3®) 4.5 4.6 3.3
SDMMC1 8.4 8.3 6.9
SDMMC2 8.2 8.2 6.4
SPI1/1251¢) 3.9 3.6 3.1
APB2 SPl14 3.9 3.6 3.1
(up to SYSCFG 25 2.2 1.9 HA/MHz
108 MHz) TIM9 8.0 8.0 6.2
TIM10 5.0 5.1 3.7
TIM11 6.9 6.9 5.3
SPI5 2.7 2.8 1.8
SPI6 3.1 3.2 2.2
SAIL 3.2 3.3 2.2
DFSDM1 10.9 10.7 9.0
SAI2 3.9 3.9 2.8
MDIO 7.1 7.0 5.8
LTDC 51.2 50.3 41.8
DSI 8.5 8.4 8.1

Wb P

0.75 mA per DAC channel for the analog part.

5. When the ADC is ON (ADON bit set in the ADC_CR?2 register), add an additional power consumption of
1.73 mA per ADC for the analog part.
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The BusMatrix is automatically active when at least one master is ON.
To enable an 12S peripheral, first set the I2SMOD bit and then the 12SE bit in the SPI_I2SCFGR register.
When the DAC is ON and EN1/2 bits are set in DAC_CR register, add an additional power consumption of

When the 1/0 compensation cell is ON, Ipp typical value increases by 0.22 mA.
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5.3.8 Wakeup time from low-power modes
The wakeup times given in Table 41 are measured starting from the wakeup event trigger up
to the first instruction executed by the CPU:
€  For Stop or Sleep modes: the wakeup event is WFE.
€ WKUP (PAO) pin is used to wakeup from Standby, Stop and Sleep modes.
All timings are derived from tests performed under ambient temperature and Vpp=3.3 V.
Table 41. Low-power mode wakeup timings
Symbol Parameter Conditions Typ® Max (D Unit
CPU
twusLEEp(z) Wakeup from Sleep - 13 13 clock
cycles
Main regulator is ON 14 14.9
Main regulator is ON and Flash 104.1 107.6
memory in Deep power down mode
Wakeup from Stop mode
twusTop® | with MR/LP regulator in
normal mode Low power regulator is ON 21.4 24.2
Low power regulator is ON and Flash 1115 116.5
memory in Deep power down mode
us
Main regulator in under-drive mode
(Flash memory in Deep power-down 107.4 113.2
Wakeup from Stop mode mode)
twustop® | with MR/LP regulator in | L ow power regulator in under-drive
Under-drive mode mode
) 112.7 120
(Flash memory in Deep power-down
mode )
tWUSTDBY | Wakeup from Standby Exit Standby mode on rising edge 308 313
2
@ mode Exit Standby mode on falling edge 307 313
1. Guaranteed by characterization results.
2. The wakeup times are measured from the wakeup event to the point in which the application code reads the first
1S7] DocID029041 Rev 6 135/255
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5.3.9
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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 66: 1/O static characteristics. However, the
recommended clock input waveform is shown in Figure 29.

The characteristics given in Table 42 result from tests performed using an high-speed
external clock source, and under ambient temperature and supply voltage conditions
summarized in Table 18.

Table 42. High-speed external user clock characteristics

Symbol Parameter Conditions Min Typ Max  Unit
External user clock source
fHSE_ext frequency® 1 - 50 | MHz
Vusen | OSC_IN input pin high level voltage 0.7Vpp - Vbp v
Vhuser | OSC_IN input pin low level voltage i Vss - 0.3Vpp
W(HSE) | 0SC_IN high or low time ) 5 - -
tw(HSE) ns
tiHse) OSC_IN rise or fall time( - - 10
tiHsE)
Cinsg) | OSC_IN input capacitance(® - - 5 - pF
DuCynsk) | Duty cycle - 45 - 55 %
I OSC_IN Input leakage current Vss Vin Vobp - - *1 HA

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 66: 1/O static characteristics. However, the
recommended clock input waveform is shown in Figure 30.

The characteristics given in Table 43 result from tests performed using an low-speed
external clock source, and under ambient temperature and supply voltage conditions
summarized in Table 18.

3
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Table 43. Low-speed external user clock characteristics

Symbol Parameter Conditions Min Typ Max Unit
User External clock source
fLSE_eXt frequency(l) - 32.768 1000 kHz
OSC32_IN input pin high level
ViseH voltage putpin g 0.7Vpp - Vbp v
Vi seL OSC32_IN input pin low level voltage - Vsg - 0.3Vpp
W(LSE) | 0SC32_IN high or low time™® 450 -
tiLsE) -
W(LsE) | 0sC32 IN rise or fall ime® - - 50
tiLSE)
Cinse) | OSC32_IN input capacitance(®) - - 5 pF
DuCy(Lsg) |Duty cycle - 30 - 70 %
I OSC32_IN Input leakage current Vss Vin Vbbp - - 1 HA

1. Guaranteed by design.

3

Figure 29. High-speed external clock source AC timing diagram
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Figure 30. Low-speed external clock source AC timing diagram
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High-speed external clock generated from a crystal/ceramic resonator

The high-speed external (HSE) clock can be supplied with a 4 to 26 MHz crystal/ceramic
resonator oscillator. All the information given in this paragraph are based on
characterization results obtained with typical external components specified in Table 44. 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 44. HSE 4-26 MHz os cillator characteristics )

Symbol Parameter Conditions Min  Typ Max Unit
fosc_IN Oscillator frequency - 4 - 26 MHz
Re Feedback resistor - - 200 - k
VDD:3'3 V,
ESR= 30 Q, - 450 -
C_ =5 pF@25 MHz
Ibp HSE current consumption HA
VDD:3'3 V,
ESR= 30 Q, - 530 -
C, =10 pF@25 MHz
ACCpse® | HSE accuracy - -500| - | 500 | ppm
Gp,_crit_max | Maximum critical crystal g, Startup - - 1 mA/V
tSU(HSE(3) Startup time Vpp is stabilized - 2 - ms

Guaranteed by design.

This parameter depends on the crystal used in the application. The minimum and maximum values must
be respected to comply with USB standard specifications.

3. tsysk) is the startup time measured from the moment it is enabled (by software) to a stabilized 8 MHz
oscillation is reached. This value is guaranteed by characterization results. It is measured for a standard
crystal resonator and it can vary significantly with the crystal manufacturer.
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Note:

3

For C; 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 31). C;; and C|, are usually the
same size. The crystal manufacturer typically specifies a load capacitance which is the
series combination of C ; and C|,. The 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; and C,.

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 31. Typical application with an 8 MHz crystal

Resonator with
integrated capacitors

RSNCTR

. I . OSC_IN fHSE

. .- ® , T
) Bias

o 8 MHz Rf | controlled
gain

STM32F

ai17530

1. Rgxt 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 45. 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 45. LSE oscillator characteristics (f s = 32.768 kHz) (1)

Symbol Parameter Conditions Min  Typ Max Uhpit
LSEDRV[1:0]=00
. . - 250 -
Low drive capability
LSEDRV[1:0]=10
- 300 -

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

- 370 -
Medium high drive capability
LSEDRV[1:0]=11
. . o - 480 -
High drive capability
DoclD029041 Rev 6 139/255
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Table 45. LSE oscillator characteristics (f

Lsg = 32.768 kHz) @ (continued)

Symbol Parameter Conditions Min  Typ Max Unit
LSEDRV[1:0]=
RVILOI-00 -~ | - foas
Low drive capability
LSEDRV[1:0]=10
. . - - - 0.75
Medium low drive capability
Gp,_crit_max | Maximum critical crystal g, HAN
LSEDRV[1:0]=01 17
Medium high drive capability '
LSEDRV[1:0]=11 07
High drive capability '
tgy@ start-up time Vpp is stabilized - 2 - s

Guaranteed by design.

Guaranteed by characterization results. tgy is the start-up time measured from the moment it is enabled
(by software) to a stabilized 32.768 kHz oscillation is reached. This value is measured for a standard
crystal resonator and it can vary significantly with the crystal manufacturer.

Note: 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 applicati on with a 32.768 kHz crystal
Resonator with
integrated capacitors
< .Ch1
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0SC32_ OUT STM32F
ai17531a
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5.3.10 Internal clock source characteristics

The parameters given in Table 46 and Table 47 are derived from tests performed under
ambient temperature and Vpp supply voltage conditions summarized in Table 18.

High-speed internal (HSI) RC oscillator

Table 46. HSI oscillator characteristics (V)

Symbol Parameter Conditions Min  Typ Max Unit
s Frequency - - 16 - MHz
HSI user trimming step® - - - 1 %
To=—-40t0105°C®| -8 - 45 | %
ACChg .
Accuracy of the HSI oscillator Tpo=-101t0 85 °c® | -4 - 4 %
Tp=25°C* -1 - 1 %
tSU(HS,)(Z) HSI oscillator startup time - - 2.2 4 ps
IDD(HS|)(2) HSI oscillator power consumption - - 60 80 HA
1. Vpp=3.3V, Ty =-40t0 105 °C unless otherwise specified.
2. Guaranteed by design.
3. Guaranteed by characterization results.
4. Factory calibrated, parts not soldered.
Figure 33. ACCHSI ver sus temperature
6
4
2
—_ - e esnemmee=
T 0
= -40 0 55 85 105 125
I TA(%C)
g =2
o
< /
-4
/ === Min Max Typical
-6 I
-8
MSv41055V1
1. Guaranteed by characterization results.
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Low-speed internal (LSI) RC oscillator

Table 47. LSI oscillator characteristics @

Symbol Parameter Min Typ Max Unit
fLg® Frequency 17 32 47 kHz
tsu(LS|)(3) LSI oscillator startup time - 15 40 s
looes)y® | LS! oscillator power consumption - 0.4 0.6 A
Vpp =3V, Tp =40 to 105 °C unless otherwise specified.
Guaranteed by characterization results.
Guaranteed by design.
Figure 34. LSI deviation versus temperature
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5.3.11 PLL characteristics
The parameters given in Table 48 and Table 49 are derived from tests performed under
temperature and Vpp supply voltage conditions summarized in Table 18.
Table 48. Main PLL characteristics
Symbol Parameter Conditions Min Typ Max nit
foLL N PLL input clock® - 0.95@ 1 2.10
fpLL_ouT PLL multiplier output clock - 24 - 216
48 MHz PLL multiplier output MHz
foLigs ouT | clock - - 48 75
fVCO_OUT PLL VCO output - 100 - 432
VCO freq = 192 MHz 75 - 200
tLock PLL lock time ps
VCO freq = 432 MHz 100 - 300
RMS - 25 -
Cycle-to-cycle jitter peak
to - +150 -
System clock peak
216 MHz RMS _ 15 _
Period Jitter peak
Jitter®) o i 200 i ps
peak
Main clock output (MCO) for Cycle to cycle at 50 MHz i 32 i
RMII Ethernet on 1000 samples
Main clock output (MCO) for MIl | Cycle to cycle at 25 MHz i 40 i
Ethernet on 1000 samples
Bit Time CAN jitter Cycletocycleat 1 MHz | 330 :
on 1000 samples
[ @ PLL power consumption on Vpp |- Co red = 192 MHz 015 040 1 1A
DD(PLL) P P DD |\CO freq = 432 MHz 0.45 0.75
I @ | PLL power consumption on Vppg | © 0 ed = 192 MHz 030 0401 1A
DDA(PLL) P P DDA|yCO freq = 432 MHz 0.55 0.85

1. Take care of using the appropriate division factor M to obtain the specified PLL input clock values. The M factor is shared
between PLL and PLLI2S.

Guaranteed by design.

The use of 2 PLLs in parallel could degraded the Jitter up to +30%.

Guaranteed by characterization results.
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Table 49. PLLI2S characteristics

Symbol Parameter Conditions Min Typ Max Unit
foLLi2s IN PLLI2S input clock® - 0.95@ 1 2.10
" PLLI2S multiplier output clock for i ) i 216
PLLI2SP_OUT SPDIFRX
PLLI2S multiplier output clock for
feLLizsQ ouT | gp P P - - - 216 MHz
PLLI2S multiplier output clock for
fPLLI2SR_ouT - - - 216
12S
fVCO_OUT PLLI2S VCO output - 100 - 432
VCO freq = 192 MHz 75 - 200
t ock PLLI2S lock time us
VCO freq = 432 MHz 100 - 300
Cycle to cycle at RMS N 90 B -
12.288 MH_z on peak
48KHz perlod, to _ +280 _ ps
N=432, R=5 peak
Master 12S clock jitter
) Average frequency of
Jitter 12.288 MHz o0
N=432,R=5 ; ; ps
on 1000 samples
Cycle to cycle at 48 KHz
WS 12S clock jitter 4 4 - 400 - ps
on 1000 samples
(4) |PLLI2S power consumption on | VCO freq = 192 MHz 0.15 0.40
IDD(PLLIZS) B - mA
Vb VCO freq = 432 MHz 0.45 0.75
(4) | PLLI2S power consumption on | VCO freq = 192 MHz 0.30 0.40
IDDA(PLLI2S) _ - mA
Voba VCO freq = 432 MHz 0.55 0.85
1. Take care of using the appropriate division factor M to have the specified PLL input clock values.
2. Guaranteed by design.
3. Value given with main PLL running.
4. Guaranteed by characterization results.
Table 50. PLLISAI characteristics
Symbol Parameter Conditions Min Typ Max Unit
foLLsALIN PLLSAI input clock® - 0.95@ | 1 2.10
PLLSAI multiplier output clock
fPLLSAIP_OUT | for 48 MHZ P P - - 48 75
PLLSAI multiplier output clock
fPLLSAIQ_OUT |for SAl P P - - - 216 MHz
£ PLLSAI multiplier output clock i ) i 216
PLLSAIR_OUT for LCD-TFT
PLLSAI VCO output - 100 - 432

fyco_out
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STM32F765xx STM32F767xx STM32F768Ax STM32F769xXx Electrical characteristics

Table 50. PLLISAI characteristics (continued)

Symbol Parameter Conditions Min Typ Max Unit

VCO freq = 192 MHz 75 - 200

t ock PLLSAI lock time us
VCO freq = 432 MHz 100 - 300
Cycle to cycle at RMS N 90 B -
12.288 MH_z on peak
48KHz perlod, to _ +280 _ ps
N=432, R=5 peak

Master SAI clock jitter

Jitter® Average frequency of

12.288 MHz
N=432,R=5 ; 90 ; ps
on 1000 samples
Cycle to cycle at 48 KHz
FS clock jitter y y - 400 - ps
on 1000 samples
| (4) | PLLSAI power consumption on | VCO freq = 192 MHz 0.15 ) 0.40 mA
DBPLLSAD ™ | Vpp VCO freq = 432 MHz 0.45 0.75
| (4) | PLLSAI power consumption on | VCO freq = 192 MHz 0.30 ) 0.40 mA
DDAPLLSAD ™| Vppa VCO freq = 432 MHz 0.55 0.85

1. Take care of using the appropriate division factor M to have the specified PLL input clock values.
2. Guaranteed by design.

3. Value given with main PLL running.

4. Guaranteed by characterization results.

5.3.12 PLL spread spec trum clock generation (SSCG) characteristics

The spread spectrum clock generation (SSCG) feature allow