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What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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2 Functional overview

2.1 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.

Note: The Cortex®-M7 with FPU core is binary compatible with the Cortex®-M4 core.

2.2 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.
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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
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2.47 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 
– Video mode
– Adapted Command mode
– APB Slave

Video Mode interfaces features:

• LTDC interface color coding mappings into 24-bit interface:
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Table 11. FMC pin definition 

Pin name NOR/PSRAM/SR
AM

NOR/PSRAM 
Mux NAND16 SDRAM

PF0 A0 - - A0

PF1 A1 - - A1

PF2 A2 - - A2

PF3 A3 - - A3

PF4 A4 - - A4

PF5 A5 - - A5

PF12 A6 - - A6

PF13 A7 - - A7

PF14 A8 - - A8

PF15 A9 - - A9

PG0 A10 - - A10

PG1 A11 - - A11

PG2 A12 - - A12

PG3 A13 - - -

PG4 A14 - - BA0

PG5 A15 - - BA1

PD11 A16 A16 CLE -

PD12 A17 A17 ALE -

PD13 A18 A18 - -

PE3 A19 A19 - -

PE4 A20 A20 - -

PE5 A21 A21 - -

PE6 A22 A22 - -

PE2 A23 A23 - -

PG13 A24 A24 - -

PG14 A25 A25 - -

PD14 D0 DA0 D0 D0

PD15 D1 DA1 D1 D1

PD0 D2 DA2 D2 D2

PD1 D3 DA3 D3 D3

PE7 D4 DA4 D4 D4

PE8 D5 DA5 D5 D5

PE9 D6 DA6 D6 D6

PE10 D7 DA7 D7 D7
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Port B

PB7 - - TIM4_C
H2 - I2C1_SD

A - DFSDM1
_CKIN5

USART1
_RX - - - I2S4_SD

A FMC_NL DCMI_V
SYNC - EVEN

TOUT

PB8 - I2C4_SC
L

TIM4_C
H3

TIM10_C
H1

I2C1_SC
L - DFSDM1

_CKIN7
UART5_

RX - CAN1_R
X

SDMMC2
_D4

ETH_MII_
TXD3

SDMMC
_D4

DCMI_D
6 LCD_B6 EVEN

TOUT

PB9 - I2S4_SD
A

TIM4_C
H4

TIM11_CH
1

I2C1_SD
A

SPI2_NS
S/I2S2_

WS

DFSDM1
_DATIN7

UART5_T
X - CAN1_T

X
SDMMC2

_D5
I2C4_SM

BA
SDMMC

_D5
DCMI_D

7 LCD_B7 EVEN
TOUT

PB10 - TIM2_C
H3 - - I2C2_SC

L

SPI2_SC
K/I2S2_

CK

DFSDM1
_DATIN7

USART3
_TX -

-
QUADSP
I_BK1_N

CS

OTG_HS_
ULPI_D3

ETH_MII_
RX_ER - - LCD_G4 EVEN

TOUT

PB11 - TIM2_C
H4 - - I2C2_SD

A - DFSDM1
_CKIN7

USART3
_RX - - OTG_HS_

ULPI_D4

ETH_MII_
TX_EN/E
TH_RMII_

TX_EN

- DSI_TE LCD_G5 EVEN
TOUT

PB12 - TIM1_B
KIN - - I2C2_SM

BA

SPI2_NS
S/I2S2_

WS

DFSDM1
_DATIN1

USART3
_CK

UART5_
RX

CAN2_R
X

OTG_HS_
ULPI_D5

ETH_MII_
TXD0/ET
H_RMII_T

XD0

OTG_HS
_ID - - EVEN

TOUT

PB13 - TIM1_C
H1N - - -

SPI2_SC
K/I2S2_

CK

DFSDM1
_CKIN1

USART3
_CTS

UART5_T
X

CAN2_T
X

OTG_HS_
ULPI_D6

ETH_MII_
TXD1/ET
H_RMII_T

XD1

- - - EVEN
TOUT

PB14 - TIM1_C
H2N - TIM8_CH

2N
USART1_

TX
SPI2_MI

SO
DFSDM1
_DATIN2

USART3
_RTS

UART4_
RTS

TIM12_C
H1

SDMMC2
_D0 - OTG_HS

_DM - - EVEN
TOUT

PB15 RTC_RE
FIN

TIM1_C
H3N - TIM8_CH

3N
USART1_

RX

SPI2_M
OSI/I2S2

_SD

DFSDM1
_CKIN2 - UART4_

CTS
TIM12_C

H2
SDMMC2

_D1 - OTG_HS
_DP - - EVEN

TOUT

Table 12. STM32F765xx, STM32F767xx, STM32F768Ax and STM32F769xx alternate
function mapping (continued)

Port

AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15

SYS
I2C4/UA
RT5/TIM

1/2
TIM3/4/5

TIM8/9/10/
11/LPTIM
1/DFSDM

1/CEC

I2C1/2/3/
4/USART

1/CEC

SPI1/I2S
1/SPI2/I2
S2/SPI3/
I2S3/SPI

4/5/6

SPI2/I2S
2/SPI3/I2
S3/SAI1/
I2C4/UA
RT4/DF
SDM1

SPI2/I2S
2/SPI3/I2
S3/SPI6/
USART1/
2/3/UART
5/DFSDM
1/SPDIF

SPI6/SAI
2/USART
6/UART4/
5/7/8/OT
G_FS/SP

DIF

CAN1/2/T
IM12/13/
14/QUAD
SPI/FMC/

LCD

SAI2/QU
ADSPI/S

DMMC2/D
FSDM1/O
TG2_HS/
OTG1_FS

/LCD

I2C4/CAN
3/SDMM
C2/ETH

UART7/
FMC/SD
MMC1/M
DIOS/OT
G2_FS

DCMI/L
CD/DSI LCD SYS
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Port D

PD8 - - - DFSDM1_
CKIN3 - - - USART3

_TX
SPDIF_R

X1 - - - FMC_D1
3 - - EVEN

TOUT

PD9 - - - DFSDM1_
DATAIN3 - - - USART3

_RX - - - - FMC_D1
4 - - EVEN

TOUT

PD10 - - - DFSDM1_
CKOUT - - - USART3

_CK - - - - FMC_D1
5 - LCD_B3 EVEN

TOUT

PD11 - - - - I2C4_SM
BA - - USART3

_CTS -
QUADSP
I_BK1_IO

0

SAI2_SD_
A -

FMC_A1
6/FMC_

CLE
- - EVEN

TOUT

PD12 - - TIM4_C
H1

LPTIM1_I
N1

I2C4_SC
L - - USART3

_RTS -
QUADSP
I_BK1_IO

1

SAI2_FS_
A -

FMC_A1
7/FMC_

ALE
- - EVEN

TOUT

PD13 - - TIM4_C
H2

LPTIM1_
OUT

I2C4_SD
A - - - -

QUADSP
I_BK1_IO

3

SAI2_SC
K_A - FMC_A1

8 - - EVEN
TOUT

PD14 - - TIM4_C
H3 - - - - - UART8_

CTS - - - FMC_D0 - - EVEN
TOUT

PD15 - - TIM4_C
H4 - - - - - UART8_

RTS - - - FMC_D1 - - EVEN
TOUT

Port E

PE0 - - TIM4_ET
R

LPTIM1_E
TR - - - - UART8_

Rx - SAI2_MC
K_A - FMC_NB

L0
DCMI_D

2 - EVEN
TOUT

PE1 - - - LPTIM1_I
N2 - - - - UART8_T

x - - - FMC_NB
L1

DCMI_D
3 - EVEN

TOUT

PE2 TRACEC
LK - - - - SPI4_SC

K
SAI1_M
CLK_A - -

QUADSP
I_BK1_IO

2
- ETH_MII_

TXD3
FMC_A2

3 - - EVEN
TOUT

PE3 TRACED
0 - - - - - SAI1_SD

_B - - - - - FMC_A1
9 - - EVEN

TOUT

Table 12. STM32F765xx, STM32F767xx, STM32F768Ax and STM32F769xx alternate
function mapping (continued)

Port

AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15

SYS
I2C4/UA
RT5/TIM

1/2
TIM3/4/5

TIM8/9/10/
11/LPTIM
1/DFSDM

1/CEC

I2C1/2/3/
4/USART

1/CEC

SPI1/I2S
1/SPI2/I2
S2/SPI3/
I2S3/SPI

4/5/6

SPI2/I2S
2/SPI3/I2
S3/SAI1/
I2C4/UA
RT4/DF
SDM1

SPI2/I2S
2/SPI3/I2
S3/SPI6/
USART1/
2/3/UART
5/DFSDM
1/SPDIF

SPI6/SAI
2/USART
6/UART4/
5/7/8/OT
G_FS/SP

DIF

CAN1/2/T
IM12/13/
14/QUAD
SPI/FMC/

LCD

SAI2/QU
ADSPI/S

DMMC2/D
FSDM1/O
TG2_HS/
OTG1_FS

/LCD

I2C4/CAN
3/SDMM
C2/ETH

UART7/
FMC/SD
MMC1/M
DIOS/OT
G2_FS

DCMI/L
CD/DSI LCD SYS
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Port G

PG8 - - - - - SPI6_NS
S - SPDIF_R

X2
USART6

_RTS - - ETH_PPS
_OUT

FMC_SD
CLK - LCD_G7 EVEN

TOUT

PG9 - - - - - SPI1_MI
SO - SPDIF_R

X3
USART6

_RX

QUADSP
I_BK2_IO

2

SAI2_FS_
B

SDMMC2
_D0

FMC_NE
2/FMC_

NCE

DCMI_V
SYNC - EVEN

TOUT

PG10 - - - - -
SPI1_NS
S/I2S1_

WS
- - - LCD_G3 SAI2_SD_

B
SDMMC2

_D1
FMC_NE

3
DCMI_D

2 LCD_B2 EVEN
TOUT

PG11 - - - - -
SPI1_SC
K/I2S1_

CK
- SPDIF_R

X0 - - SDMMC2
_D2

ETH_MII_
TX_EN/E
TH_RMII_

TX_EN

- DCMI_D
3 LCD_B3 EVEN

TOUT

PG12 - - - LPTIM1_I
N1 - SPI6_MI

SO - SPDIF_R
X1

USART6
_RTS LCD_B4 - SDMMC2

_D3
FMC_NE

4 - LCD_B1 EVEN
TOUT

PG13 TRACED
0 - - LPTIM1_

OUT - SPI6_SC
K - - USART6

_CTS - -

ETH_MII_
TXD0/ET
H_RMII_T

XD0

FMC_A2
4 - LCD_R0 EVEN

TOUT

PG14 TRACED
1 - - LPTIM1_E

TR - SPI6_M
OSI - - USART6

_TX

QUADSP
I_BK2_IO

3
-

ETH_MII_
TXD1/ET
H_RMII_T

XD1

FMC_A2
5 - LCD_B0 EVEN

TOUT

PG15 - - - - - - - - USART6
_CTS - - - FMC_SD

NCAS
DCMI_D

13 - EVEN
TOUT

Table 12. STM32F765xx, STM32F767xx, STM32F768Ax and STM32F769xx alternate
function mapping (continued)

Port

AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15

SYS
I2C4/UA
RT5/TIM

1/2
TIM3/4/5

TIM8/9/10/
11/LPTIM
1/DFSDM

1/CEC

I2C1/2/3/
4/USART

1/CEC

SPI1/I2S
1/SPI2/I2
S2/SPI3/
I2S3/SPI

4/5/6

SPI2/I2S
2/SPI3/I2
S3/SAI1/
I2C4/UA
RT4/DF
SDM1

SPI2/I2S
2/SPI3/I2
S3/SPI6/
USART1/
2/3/UART
5/DFSDM
1/SPDIF

SPI6/SAI
2/USART
6/UART4/
5/7/8/OT
G_FS/SP

DIF

CAN1/2/T
IM12/13/
14/QUAD
SPI/FMC/

LCD

SAI2/QU
ADSPI/S

DMMC2/D
FSDM1/O
TG2_HS/
OTG1_FS

/LCD

I2C4/CAN
3/SDMM
C2/ETH

UART7/
FMC/SD
MMC1/M
DIOS/OT
G2_FS

DCMI/L
CD/DSI LCD SYS
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Port H
PH14 - - - TIM8_CH

2N - - - - UART4_
RX

CAN1_R
X - - FMC_D2

2
DCMI_D

4 LCD_G3 EVEN
TOUT

PH15 - - - TIM8_CH
3N - - - - - - - - FMC_D2

3
DCMI_D

11 LCD_G4 EVEN
TOUT

Port I

PI0 - - TIM5_C
H4 - -

SPI2_NS
S/I2S2_

WS
- - - - - - FMC_D2

4
DCMI_D

13 LCD_G5 EVEN
TOUT

PI1 - - - TIM8_BKI
N2 -

SPI2_SC
K/I2S2_

CK
- - - - - - FMC_D2

5
DCMI_D

8 LCD_G6 EVEN
TOUT

PI2 - - - TIM8_CH
4 - SPI2_MI

SO - - - - - - FMC_D2
6

DCMI_D
9 LCD_G7 EVEN

TOUT

PI3 - - - TIM8_ET
R -

SPI2_M
OSI/I2S2

_SD
- - - - - - FMC_D2

7
DCMI_D

10 - EVEN
TOUT

PI4 - - - TIM8_BKI
N - - - - - - SAI2_MC

K_A - FMC_NB
L2

DCMI_D
5 LCD_B4 EVEN

TOUT

PI5 - - - TIM8_CH
1 - - - - - - SAI2_SC

K_A - FMC_NB
L3

DCMI_V
SYNC LCD_B5 EVEN

TOUT

PI6 - - - TIM8_CH
2 - - - - - - SAI2_SD_

A - FMC_D2
8

DCMI_D
6 LCD_B6 EVEN

TOUT

PI7 - - - TIM8_CH
3 - - - - - - SAI2_FS_

A - FMC_D2
9

DCMI_D
7 LCD_B7 EVEN

TOUT

PI8 - - - - - - - - - - - - - - - EVEN
TOUT

PI9 - - - - - - - - UART4_
RX

CAN1_R
X - - FMC_D3

0 - LCD_VS
YNC

EVEN
TOUT

PI10 - - - - - - - - - - - ETH_MII_
RX_ER

FMC_D3
1 - LCD_HS

YNC
EVEN
TOUT

PI11 - - - - - - - - - LCD_G6 OTG_HS_
ULPI_DIR - - - - EVEN

TOUT

Table 12. STM32F765xx, STM32F767xx, STM32F768Ax and STM32F769xx alternate
function mapping (continued)

Port

AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15

SYS
I2C4/UA
RT5/TIM

1/2
TIM3/4/5

TIM8/9/10/
11/LPTIM
1/DFSDM

1/CEC

I2C1/2/3/
4/USART

1/CEC

SPI1/I2S
1/SPI2/I2
S2/SPI3/
I2S3/SPI

4/5/6

SPI2/I2S
2/SPI3/I2
S3/SAI1/
I2C4/UA
RT4/DF
SDM1

SPI2/I2S
2/SPI3/I2
S3/SPI6/
USART1/
2/3/UART
5/DFSDM
1/SPDIF

SPI6/SAI
2/USART
6/UART4/
5/7/8/OT
G_FS/SP

DIF

CAN1/2/T
IM12/13/
14/QUAD
SPI/FMC/

LCD

SAI2/QU
ADSPI/S

DMMC2/D
FSDM1/O
TG2_HS/
OTG1_FS

/LCD

I2C4/CAN
3/SDMM
C2/ETH

UART7/
FMC/SD
MMC1/M
DIOS/OT
G2_FS

DCMI/L
CD/DSI LCD SYS
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0x4001 7C00 - 0x4001 FFFF Reserved

APB2

0x4001 7800 - 0x4001 7BFF MDIOS

0x4001 7400 - 0x4001 77FF DFSDM1

0x4001 6C00 - 0x4001 73FF DSI Host

0x4001 6800 - 0x4001 6BFF LCD-TFT

0x4001 6000 - 0x4001 67FF Reserved

0x4001 5C00 - 0x4001 5FFF SAI2

0x4001 5800 - 0x4001 5BFF SAI1

0x4001 5400 - 0x4001 57FF SPI6

0x4001 5000 - 0x4001 53FF SPI5

0x4001 4C00 - 0x4001 4FFF Reserved

0x4001 4800 - 0x4001 4BFF TIM11

0x4001 4400 - 0x4001 47FF TIM10

0x4001 4000 - 0x4001 43FF TIM9

0x4001 3C00 - 0x4001 3FFF EXTI

0x4001 3800 - 0x4001 3BFF SYSCFG

0x4001 3400 - 0x4001 37FF SPI4

0x4001 3000 - 0x4001 33FF SPI1/I2S1

0x4001 2C00 - 0x4001 2FFF SDMMC1

0x4001 2400 - 0x4001 2BFF Reserved

0x4001 2000 - 0x4001 23FF ADC1 - ADC2 - ADC3

0x4001 1C00 - 0x4001 1FFF SDMMC2

0x4001 1800 - 0x4001 1BFF Reserved

0x4001 1400 - 0x4001 17FF USART6

0x4001 1000 - 0x4001 13FF USART1

0x4001 0800 - 0x4001 0FFF Reserved

0x4001 0400 - 0x4001 07FF TIM8

0x4001 0000 - 0x4001 03FF TIM1

Table 13. STM32F765xx, STM32F767xx, STM32F768Ax and STM32F769xx register
boundary addresses(1) (continued)

Bus Boundary address Peripheral
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Caution: Each power supply pair (VDD/VSS, VDDA/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.

5.1.7 Current consumption measurement

Figure 26. Current consumption measurement scheme

5.2 Absolute maximum ratings
Stresses above the absolute maximum ratings listed in Table 14: Voltage characteristics, 
Table 15: Current characteristics, and Table 16: Thermal characteristics may cause 
permanent damage to the device. These are stress ratings only and 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 JESD47 Qualification Standard. Extended mission 
profiles are available on demand.

           

Table 14. Voltage characteristics 
Symbol Ratings Min Max Unit

VDD–VSS
External main supply voltage (including VDDA, VDD, 
VBAT, VDDUSB, VDDDSI (1) and VDDSDMMC)

(2) 0.3 4.0

V
VIN

Input voltage on FT pins(3) VSS 0.3 VDD+4.0

Input voltage on TTa pins VSS 0.3 4.0

Input voltage on any other pin VSS 0.3 4.0

Input voltage on BOOT pin VSS 9.0

|ΔVDDx| Variations between different VDD power pins - 50
mV

|VSSX −VSS| Variations between all the different ground pins(4) - 50

VESD(HBM) Electrostatic discharge voltage (human body model)

see Section 5.3.18: 
Absolute maximum 
ratings (electrical 
sensitivity)

-
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1. Applicable only for STM32F7x9 sales types.

2. All main power (VDD, VDDA, VDDSDMMC, VDDUSB, VDDDSI) and ground (VSS, VSSA) pins must always be 
connected to the external power supply, in the permitted range.

3. VIN maximum value must always be respected. Refer to Table 15 for the values of the maximum allowed 
injected current.

4. Include VREF- pin.

Table 15. Current characteristics 
Symbol Ratings  Max. Unit

ΣIVDD Total current into sum of all VDD_x power lines (source)(1) 420

mA

Σ IVSS Total current out of sum of all VSS_x ground lines (sink)(1) −420

Σ IVDDUSB Total current into VDDUSB power line (source) 25

Σ IVDDSDMMC Total current into VDDSDMMC power line (source) 60

IVDD Maximum current into each VDD_x power line (source)(1) 100

IVDDSDMMC Maximum current into VDDSDMMC power line (source): PG[12:9], PD[7:6] 100

IVSS Maximum current out of each VSS_x ground line (sink)(1) −100

IIO
Output current sunk by any I/O and control pin 25

Output current sourced by any I/Os and control pin −25

ΣIIO

Total output current sunk by sum of all I/O and control pins (2) 120

Total output current sunk by sum of all USB I/Os 25

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 I/Os(2) −120

IINJ(PIN)
Injected current on FT, FTf, RST and B pins (3) −5/+0

Injected current on TTa pins(4) ±5

ΣIINJ(PIN)
(4) Total injected current (sum of all I/O and control pins)(5) ±25

1. All main power (VDD, VDDA) 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 VIN>VDDA while a negative injection is induced by VIN<VSS. IINJ(PIN) must never be 
exceeded. Refer to Table 14: Voltage characteristics for the values of the maximum allowed input voltage.

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

Table 16. Thermal characteristics 
Symbol Ratings  Value Unit

TSTG Storage temperature range 65 to +150
°C

TJ Maximum junction temperature 125
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Low-speed internal (LSI) RC oscillator
          

Figure 33. LSI deviation versus temperature

Table 46. LSI oscillator characteristics (1) 

1. VDD = 3 V, TA = –40 to 105 °C unless otherwise specified.

Symbol Parameter Min Typ Max Unit

fLSI
(2)

2. Guaranteed by characterization results.

Frequency 17 32 47 kHz 

tsu(LSI)
(3)

3. Guaranteed by design.

LSI oscillator startup time - 15 40 μs

IDD(LSI)
(3) LSI oscillator power consumption - 0.4 0.6 μA



Electrical characteristics STM32F765xx STM32F767xx STM32F768Ax STM32F769xx

168/255 DocID029041 Rev 4

5.3.21 NRST pin characteristics
The NRST pin input driver uses CMOS technology. It is connected to a permanent pull-up 
resistor, RPU (see Table 65: I/O static characteristics).

Unless otherwise specified, the parameters given in Table 68 are derived from tests 
performed under the ambient temperature and VDD supply voltage conditions summarized 
in Table 17.

          

Figure 40. Recommended NRST pin protection 

1. The reset network protects the device against parasitic resets.
2. The user must ensure that the level on the NRST pin can go below the VIL(NRST) max level specified in 

Table 68. Otherwise the reset is not taken into account by the device.

Table 68. NRST pin characteristics  
Symbol Parameter Conditions Min Typ Max Unit

RPU Weak pull-up equivalent resistor(1) VIN = VSS 30 40 50 kΩ

VF(NRST)
(2) NRST Input filtered pulse - - - 100 ns

VNF(NRST)
(2) NRST Input not filtered pulse VDD > 2.7 V 300 - - ns

TNRST_OUT Generated reset pulse duration Internal Reset source 20 - - μs

1. The pull-up is designed with a true resistance in series with a switchable PMOS. This PMOS contribution to the series 
resistance must be minimum (~10% order).

2. Guaranteed by design.
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Figure 53. SAI master timing waveforms

tv(SD_B_ST) Data output valid time 

Slave transmitter (after enable edge) 
2.7≤VDD≤3.6V

- 12

ns

Slave transmitter (after enable edge) 
1.71≤VDD≤3.6V

- 20

th(SD_B_MT) Data output hold time Slave transmitter (after enable edge) 5 -

tv(SD_MT)_A Data output valid time 

Master transmitter (after enable edge) 
2.7≤VDD≤3.6V

- 15

Master transmitter (after enable edge) 
1.71≤VDD≤3.6V

- 20

th(SD_A_MT) Data output hold time Master transmitter (after enable edge) 5 -

1. Guaranteed by characterization results.

2. APB clock frequency must be at least twice SAI clock frequency.

3. With FS=192kHz.

Table 89. SAI characteristics(1) (continued)
Symbol Parameter Conditions Min Max Unit 
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Figure 65. Synchronous multiplexed NOR/PSRAM read timings
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Table 108. Synchronous multiplexed NOR/PSRAM read timings(1) 

1. Guaranteed by characterization results.

Symbol Parameter Min Max Unit

tw(CLK) FMC_CLK period 2THCLK  0.5  -

ns

td(CLKL-NExL) FMC_CLK low to FMC_NEx low (x=0..2)  - 2

td(CLKH_NExH) FMC_CLK high to FMC_NEx high (x= 0…2) THCLK + 0.5  -

td(CLKL-NADVL) FMC_CLK low to FMC_NADV low  - 1.

td(CLKL-NADVH) FMC_CLK low to FMC_NADV high 0  -

td(CLKL-AV) FMC_CLK low to FMC_Ax valid (x=16…25)  - 2.5 

td(CLKH-AIV) FMC_CLK high to FMC_Ax invalid (x=16…25) THCLK  -

td(CLKL-NOEL) FMC_CLK low to FMC_NOE low  - 1.5

td(CLKH-NOEH) FMC_CLK high to FMC_NOE high THCLK 0.5  -

td(CLKL-ADV) FMC_CLK low to FMC_AD[15:0] valid  - 3

td(CLKL-ADIV) FMC_CLK low to FMC_AD[15:0] invalid 0  -

tsu(ADV-CLKH) FMC_A/D[15:0] valid data before FMC_CLK high 1.5  -

th(CLKH-ADV) FMC_A/D[15:0] valid data after FMC_CLK high 3.5  -

tsu(NWAIT-CLKH) FMC_NWAIT valid before FMC_CLK high 2 -

th(CLKH-NWAIT) FMC_NWAIT valid after FMC_CLK high 3.5 -
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Figure 68. Synchronous non-multiplexed PSRAM write timings

1. Guaranteed by characterization results.
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Table 114. SDRAM read timings(1) 

1. Guaranteed by characterization results.

Symbol Parameter Min Max Unit 

tw(SDCLK) FMC_SDCLK period 2THCLK 0.5 2THCLK + 0.5

ns

tsu(SDCLKH _Data) Data input setup time 1.5 -

th(SDCLKH_Data) Data input hold time 1.5 -

td(SDCLKL_Add) Address valid time - 3.5

td(SDCLKL- SDNE) Chip select valid time - 1.5

th(SDCLKL_SDNE) Chip select hold time 0.5 -

td(SDCLKL_SDNRAS) SDNRAS valid time - 1

th(SDCLKL_SDNRAS) SDNRAS hold time 0.5 -

td(SDCLKL_SDNCAS) SDNCAS valid time - 0.5

th(SDCLKL_SDNCAS) SDNCAS hold time 0 -

Table 115. LPSDR SDRAM read timings(1) 

1. Guaranteed by characterization results.

Symbol Parameter Min Max Unit 

tW(SDCLK) FMC_SDCLK period 2THCLK 0.5 2THCLK + 0.5

ns

tsu(SDCLKH_Data) Data input setup time 0 -

th(SDCLKH_Data) Data input hold time 4.5 -

td(SDCLKL_Add) Address valid time - 2.5

td(SDCLKL_SDNE) Chip select valid time - 2.5

th(SDCLKL_SDNE) Chip select hold time 0 -

td(SDCLKL_SDNRAS SDNRAS valid time - 0.5

th(SDCLKL_SDNRAS) SDNRAS hold time 0 -

td(SDCLKL_SDNCAS) SDNCAS valid time - 1.5

th(SDCLKL_SDNCAS) SDNCAS hold time 0 -
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LQFP208 device marking

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

Other optional marking or inset/upset marks, which identify the parts throughout supply 
chain operations, are not indicated below.

Figure 94. LQFP208, 28 x 28 mm, 208-pin low-profile quad flat package
top view example  

1. Parts marked as “ES”, “E” or accompanied by an Engineering Sample notification letter, are not yet 
qualified and therefore not yet ready to be used in production and any consequences deriving from such 
usage will not be at ST charge. In no event, ST will be liable for any customer usage of these engineering 
samples in production. ST Quality has to be contacted prior to any decision to use these Engineering 
samples to run qualification activity.


