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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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2.7 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: 
• SPI and I2S
• I2C
• USART
• General-purpose, basic and advanced-control timers TIMx
• DAC
• SDMMC
• Camera interface (DCMI)
• ADC
• SAI
• SPDIFRX
• Quad-SPI
• HDMI-CEC
• JPEG codec
• DFSDM1
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• LPR is 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 VCAP_1 and VCAP_2 pin.

All packages have the regulator ON feature.

          

2.19.2 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 V12 voltage source through VCAP_1 and VCAP_2 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 μF ceramic capacitors should 
be replaced by two 100 nF decoupling capacitors.

When the regulator is OFF, there is no more internal monitoring on V12. An external power 
supply supervisor should be used to monitor the V12 of the logic power domain. PA0 pin 
should be used for this purpose, and act as power-on reset on V12 power domain.

In the regulator OFF mode, the following features are no more supported:
• PA0 cannot be used as a GPIO pin since it allows to reset a part of the V12 logic power 

domain which is not reset by the NRST pin.
• As long as PA0 is kept low, the debug mode cannot be used under power-on reset. As 

a consequence, PA0 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.

Table 3. Voltage regulator configuration mode versus device operating mode(1)

1. ‘-’ means that the corresponding configuration is not available. 

Voltage regulator 
configuration Run mode Sleep mode Stop mode Standby mode

Normal mode MR MR MR or LPR -

Over-drive 
mode(2)

2. The over-drive mode is not available when VDD = 1.7 to 2.1 V.

MR MR - -

Under-drive mode - - MR or LPR -

Power-down 
mode - - - Yes
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- 51 M8 61 72 K7 P9 61 72 K7 VSS S - - -

- 52 N8 62 73 L8 M8 62 73 L8 VDD S - - -

- 53 N6 63 74 N6 L8 63 74 N6 PF13 I/O FT -
I2C4_SMBA, 

DFSDM1_DATIN6, 
FMC_A7, EVENTOUT

-

- 54 R7 64 75 P6 K8 64 75 P6 PF14 I/O FT -
I2C4_SCL, 

DFSDM1_CKIN6, 
FMC_A8, EVENTOUT

-

- 55 P7 65 76 M8 P8 65 76 M8 PF15 I/O FT - I2C4_SDA, FMC_A9, 
EVENTOUT -

- 56 N7 66 77 N7 N8 66 77 N7 PG0 I/O FT - FMC_A10, EVENTOUT -

- 57 M7 67 78 M7 L7 67 78 M7 PG1 I/O FT - FMC_A11, EVENTOUT -

37 58 R8 68 79 R8 M7 68 79 R8 PE7 I/O FT -

TIM1_ETR, 
DFSDM1_DATIN2, 

UART7_RX, 
QUADSPI_BK2_IO0, 

FMC_D4, EVENTOUT

-

38 59 P8 69 80 N9 N7 69 80 N9 PE8 I/O FT -

TIM1_CH1N, 
DFSDM1_CKIN2, 

UART7_TX, 
QUADSPI_BK2_IO1, 

FMC_D5, EVENTOUT

-

39 60 P9 70 81 P9 P7 70 81 P9 PE9 I/O FT -

TIM1_CH1, 
DFSDM1_CKOUT, 

UART7_RTS, 
QUADSPI_BK2_IO2, 

FMC_D6, EVENTOUT

-

- 61 M9 71 82 K8 - 71 82 K8 VSS S - - - -

- 62 N9 72 83 L9 - 72 83 L9 VDD S - - - -

Table 10. STM32F765xx, STM32F767xx, STM32F768Ax and STM32F769xx pin and
ball definitions (continued)
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40 63 R9 73 84 R9 J6 73 84 R9 PE10 I/O FT -

TIM1_CH2N, 
DFSDM1_DATIN4, 

UART7_CTS, 
QUADSPI_BK2_IO3, 

FMC_D7, EVENTOUT

-

41 64 P10 74 85 P10 K6 74 85 P10 PE11 I/O FT -

TIM1_CH2, SPI4_NSS, 
DFSDM1_CKIN4, 

SAI2_SD_B, FMC_D8, 
LCD_G3, EVENTOUT

-

42 65 R10 75 86 R10 L6 75 86 R10 PE12 I/O FT -

TIM1_CH3N, SPI4_SCK, 
DFSDM1_DATIN5, 

SAI2_SCK_B, FMC_D9, 
LCD_B4, EVENTOUT

-

43 66 N11 76 87 R12 P6 76 87 R12 PE13 I/O FT -

TIM1_CH3, SPI4_MISO, 
DFSDM1_CKIN5, 

SAI2_FS_B, FMC_D10, 
LCD_DE, EVENTOUT

-

44 67 P11 77 88 P11 N6 77 88 P11 PE14 I/O FT -
TIM1_CH4, SPI4_MOSI, 

SAI2_MCLK_B, FMC_D11, 
LCD_CLK, EVENTOUT

-

45 68 R11 78 89 R11 M6 78 89 R11 PE15 I/O FT - TIM1_BKIN, FMC_D12, 
LCD_R7, EVENTOUT -

46 69 R12 79 90 P12 K5 79 90 P12 PB10 I/O FT -

TIM2_CH3, I2C2_SCL, 
SPI2_SCK/I2S2_CK, 
DFSDM1_DATIN7, 

USART3_TX, 
QUADSPI_BK1_NCS, 
OTG_HS_ULPI_D3, 
ETH_MII_RX_ER, 

LCD_G4, EVENTOUT

-

Table 10. STM32F765xx, STM32F767xx, STM32F768Ax and STM32F769xx pin and
ball definitions (continued)
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55 77 P15 96 108 L15 M3 89 108 L15 PD8 I/O FT -
DFSDM1_CKIN3, 

USART3_TX, SPDIF_RX1, 
FMC_D13, EVENTOUT

-

56 78 P14 97 109 L14 L3 90 109 L14 PD9 I/O FT -
DFSDM1_DATIN3, 

USART3_RX, FMC_D14, 
EVENTOUT

-

57 79 N15 98 110 K15 M2 91 110 K15 PD10 I/O FT -
DFSDM1_CKOUT, 

USART3_CK, FMC_D15, 
LCD_B3, EVENTOUT

-

58 80 N14 99 111 N10 K3 92 111 N10 PD11 I/O FT -

I2C4_SMBA, 
USART3_CTS, 

QUADSPI_BK1_IO0, 
SAI2_SD_A, 

FMC_A16/FMC_CLE, 
EVENTOUT

-

59 81 N13 100 112 M1
0 J4 93 112 M1

0 PD12 I/O FT -

TIM4_CH1, LPTIM1_IN1, 
I2C4_SCL, USART3_RTS, 

QUADSPI_BK1_IO1, 
SAI2_FS_A, 

FMC_A17/FMC_ALE, 
EVENTOUT

-

60 82 M15 101 113 M11 L2 94 113 M11 PD13 I/O FT -

TIM4_CH2, LPTIM1_OUT, 
I2C4_SDA, 

QUADSPI_BK1_IO3, 
SAI2_SCK_A, FMC_A18, 

EVENTOUT

-

- 83 - 102 114 J10 M1 95 114 J10 VSS S - - -

- 84 J13 103 115 J11 - 96 115 J11 VDD S - - -

61 85 M14 104 116 L12 L1 97 116 L12 PD14 I/O FT - TIM4_CH3, UART8_CTS, 
FMC_D0, EVENTOUT -

62 86 L14 105 117 K13 K2 98 117 K13 PD15 I/O FT - TIM4_CH4, UART8_RTS, 
FMC_D1, EVENTOUT -

- - - - 118 K12 - - - - PJ6 I/O FT - LCD_R7, EVENTOUT -

- - - - 119 J12 - - - - PJ7 I/O FT - LCD_G0, EVENTOUT -

Table 10. STM32F765xx, STM32F767xx, STM32F768Ax and STM32F769xx pin and
ball definitions (continued)
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- - - - 120 H12 - - - - PJ8 I/O FT - LCD_G1, EVENTOUT -

- - - - 121 J13 - - - - PJ9 I/O FT - LCD_G2, EVENTOUT -

- - - - 122 H13 - - - - PJ10 I/O FT - LCD_G3, EVENTOUT -

- - - - 123 G12 - - - - PJ11 I/O FT - LCD_G4, EVENTOUT -

- - - - 124 H11 - - - - VDD S - - - -

- - - - - - K1 99 118 H11 VDDDSI S - - - -

- - - - 125 H10 - - - H10 VSS S - - - -

- - - - - - H6 100 119 K12 VCAPDSI S - - - -

- - - - - - J3 - - G13 VDD12DS
I S - - - -

- - - - - - J1 101 120 J12 DSI_D0P I/O - - - -

- - - - - - J2 102 121 J13 DSI_D0N I/O - - - -

- - - - - - H5 103 122 G12 VSSDSI S - - - -

- - - - - - H4 104 123 H12 DSI_CKP I/O - - - -

- - - - - - H3 105 124 H13 DSI_CKN I/O - - - -

- - - - - - - 106 125 - VDD12DS
I S - -

- - - - - - H1 107 126 F12 DSI_D1P I/O - - -

- - - - - - H2 108 127 F13 DSI_D1N I/O - - -

- - - - - - - 109 128 - VSSDSI S - - -

- - - - 126 G13 - - - - PK0 I/O FT - LCD_G5, EVENTOUT -

- - - - 127 F12 - - - - PK1 I/O FT - LCD_G6, EVENTOUT -

- - - - 128 F13 - - - - PK2 I/O FT - LCD_G7, EVENTOUT -

- 87 L15 106 129 M1
3 H9 110 129 M1

3 PG2 I/O FT - FMC_A12, EVENTOUT -

- 88 K15 107 130 M1
2 G9 111 130 M1

2 PG3 I/O FT - FMC_A13, EVENTOUT -

Table 10. STM32F765xx, STM32F767xx, STM32F768Ax and STM32F769xx pin and
ball definitions (continued)
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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 F

PF0 - - - - I2C2_SD
A - - - - - - - FMC_A0 - - EVEN

TOUT

PF1 - - - - I2C2_SC
L - - - - - - - FMC_A1 - - EVEN

TOUT

PF2 - - - - I2C2_SM
BA - - - - - - - FMC_A2 - - EVEN

TOUT

PF3 - - - - - - - - - - - - FMC_A3 - - EVEN
TOUT

PF4 - - - - - - - - - - - - FMC_A4 - - EVEN
TOUT

PF5 - - - - - - - - - - - - FMC_A5 - - EVEN
TOUT

PF6 - - - TIM10_C
H1 - SPI5_NS

S
SAI1_SD

_B - UART7_
Rx

QUADSP
I_BK1_IO

3
- - - - - EVEN

TOUT

PF7 - - - TIM11_CH
1 - SPI5_SC

K
SAI1_M
CLK_B - UART7_T

x

QUADSP
I_BK1_IO

2
- - - - - EVEN

TOUT

PF8 - - - - - SPI5_MI
SO

SAI1_SC
K_B - UART7_

RTS
TIM13_C

H1
QUADSPI
_BK1_IO0 - - - - EVEN

TOUT

PF9 - - - - - SPI5_M
OSI

SAI1_FS
_B - UART7_

CTS
TIM14_C

H1
QUADSPI
_BK1_IO1 - - - - EVEN

TOUT

PF10 - - - - - - - - - QUADSP
I_CLK - - - DCMI_D

11 LCD_DE EVEN
TOUT

PF11 - - - - - SPI5_M
OSI - - - - SAI2_SD_

B - FMC_SD
NRAS

DCMI_D
12 - 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



Pinouts and pin description
STM

32F765xx STM
32F767xx STM

32F768A
x STM

32F769xx

100/255
D

ocID
029041 R

ev 4

Port F

PF12 - - - - - - - - - - - - FMC_A6 - - EVEN
TOUT

PF13 - - - - I2C4_SM
BA -

DFSDM1
_DATAIN

6
- - - - - FMC_A7 - - EVEN

TOUT

PF14 - - - - I2C4_SC
L - DFSDM1

_CKIN6 - - - - - FMC_A8 - - EVEN
TOUT

PF15 - - - - I2C4_SD
A - - - - - - - FMC_A9 - - EVEN

TOUT

Port G

PG0 - - - - - - - - - - - - FMC_A1
0 - - EVEN

TOUT

PG1 - - - - - - - - - - - - FMC_A1
1 - - EVEN

TOUT

PG2 - - - - - - - - - - - - FMC_A1
2 - - EVEN

TOUT

PG3 - - - - - - - - - - - - FMC_A1
3 - - EVEN

TOUT

PG4 - - - - - - - - - - - -
FMC_A1
4/FMC_

BA0
- - EVEN

TOUT

PG5 - - - - - - - - - - - -
FMC_A1
5/FMC_

BA1
- - EVEN

TOUT

PG6 - - - - - - - - - - - - FMC_NE
3

DCMI_D
12 LCD_R7 EVEN

TOUT

PG7 - - - - - - SAI1_M
CLK_A - USART6

_CK - - - FMC_IN
T

DCMI_D
13

LCD_CL
K

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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4 Memory mapping

The memory map is shown in Figure 21.

Figure 21. Memory map 



Memory mapping STM32F765xx STM32F767xx STM32F768Ax STM32F769xx

108/255 DocID029041 Rev 4

0x4008 0000- 0x4FFF FFFF Reserved

AHB1

0x4004 0000 - 0x4007 FFFF USB OTG HS

0x4002 BC00- 0x4003 FFFF Reserved

0x4002 B000 - 0x4002 BBFF Chrom-ART (DMA2D)

0x4002 9400 - 0x4002 AFFF Reserved 

0x4002 9000 - 0x4002 93FF

ETHERNET MAC

0x4002 8C00 - 0x4002 8FFF

0x4002 8800 - 0x4002 8BFF

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

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 0C00 - 0x4002 0FFF GPIOD

0x4002 0800 - 0x4002 0BFF GPIOC

0x4002 0400 - 0x4002 07FF GPIOB

0x4002 0000 - 0x4002 03FF GPIOA

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

Bus Boundary address Peripheral
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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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Table 22. Reset and power control block characteristics 
Symbol Parameter Conditions Min Typ Max Unit

VPVD
Programmable voltage 
detector level selection

PLS[2:0]=000 (rising edge) 2.09 2.14 2.19 V

PLS[2:0]=000 (falling edge) 1.98 2.04 2.08 V

PLS[2:0]=001 (rising edge) 2.23 2.30 2.37 V

PLS[2:0]=001 (falling edge) 2.13 2.19 2.25 V

PLS[2:0]=010 (rising edge) 2.39 2.45 2.51 V

PLS[2:0]=010 (falling edge) 2.29 2.35 2.39 V

PLS[2:0]=011 (rising edge) 2.54 2.60 2.65 V

PLS[2:0]=011 (falling edge) 2.44 2.51 2.56 V

PLS[2:0]=100 (rising edge) 2.70 2.76 2.82 V

PLS[2:0]=100 (falling edge) 2.59 2.66 2.71 V

PLS[2:0]=101 (rising edge) 2.86 2.93 2.99 V

PLS[2:0]=101 (falling edge) 2.65 2.84 2.92 V

PLS[2:0]=110 (rising edge) 2.96 3.03 3.10 V

PLS[2:0]=110 (falling edge) 2.85 2.93 2.99 V

PLS[2:0]=111 (rising edge) 3.07 3.14 3.21 V

PLS[2:0]=111 (falling edge) 2.95 3.03 3.09 V

VPVDhyst
(1) PVD hysteresis - - 100 - mV

VPOR/PDR
Power-on/power-down 
reset threshold

Falling edge 1.60 1.68 1.76 V

Rising edge 1.64 1.72 1.80 V

VPDRhyst
(1) PDR hysteresis - - 40 - mV

VBOR1
Brownout level 1 
threshold

Falling edge 2.13 2.19 2.24 V

Rising edge 2.23 2.29 2.33 V

VBOR2
Brownout level 2 
threshold

Falling edge 2.44 2.50 2.56 V

Rising edge 2.53 2.59 2.63 V

VBOR3
Brownout level 3 
threshold

Falling edge 2.75 2.83 2.88 V

Rising edge 2.85 2.92 2.97 V

VBORhyst
(1) BOR hysteresis - - 100 - mV

TRSTTEMPO
(1)(2) POR reset temporization - 0.5 1.5 3.0 ms

IRUSH
(1)

InRush current on 
voltage regulator power-
on (POR or wakeup 
from Standby)

- - 160 250 mA

ERUSH
(1)

InRush energy on 
voltage regulator power-
on (POR or wakeup 
from Standby)

VDD = 1.7 V, TA = 105 °C, 
IRUSH = 171 mA for 31 μs - - 5.4 μC
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APB1
(up to 

54 MHz)

TIM2 19.1 18.7 14.7

μA/MHz

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

SPI2/I2S2(3) 3.0 2.9 1.4

SPI3/I2S3(3) 3.0 3.3 1.4

SPDIFRX 2.4 2.0 1.7

USART2 12.6 12.7 9.2

USART3 12.4 12.4 9.4

UART4 10.7 10.9 8.1

UART5 10.7 10.7 8.1

I2C1 8.9 8.9 6.4

I2C2 8.3 8.2 6.1

I2C3 8.1 8.2 6.1

I2C4 8.0 8.2 5.8

CAN1 6.3 6.4 4.4

CAN2 5.7 5.8 3.9

CAN3 7.4 7.1 5.6

HDMI-CEC 2.2 1.8 1.4

PWR 1.3 0.9 0.8

DAC(4) 4.8 4.2 3.6

UART7 10.4 10.4 7.8

UART8 11.1 11.3 8.3

Table 39. Peripheral current consumption (continued)

Peripheral
IDD(Typ)(1)

Unit
Scale 1  Scale 2  Scale 3 
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5.3.9 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 I/O. The 
external clock signal has to respect the Table 65: I/O static characteristics. However, the 
recommended clock input waveform is shown in Figure 28. 

The characteristics given in Table 41 result from tests performed using an high-speed 
external clock source, and under ambient temperature and supply voltage conditions 
summarized in Table 17.

          

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 I/O. The 
external clock signal has to respect the Table 65: I/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 low-speed 
external clock source, and under ambient temperature and supply voltage conditions 
summarized in Table 17.

Table 41. High-speed external user clock characteristics 
Symbol Parameter Conditions Min Typ Max Unit

fHSE_ext
External user clock source 
frequency(1)

-

1 - 50 MHz

VHSEH OSC_IN input pin high level voltage 0.7VDD - VDD
V

VHSEL OSC_IN input pin low level voltage VSS - 0.3VDD

tw(HSE)
tw(HSE)

OSC_IN high or low time(1)

1. Guaranteed by design.

5 - -
ns

tr(HSE)
tf(HSE)

OSC_IN rise or fall time(1) - - 10

Cin(HSE) OSC_IN input capacitance(1) - - 5 - pF

DuCy(HSE) Duty cycle - 45 - 55 %

IL OSC_IN Input leakage current VSS ≤ VIN ≤ VDD - - ±1 μA
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Figure 65. Synchronous multiplexed NOR/PSRAM read timings
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tw(CKH) Quad-SPI clock high and 
low time -

t(CK)/2 - 1 - t(CK)/2

ns

tw(CKL) t(CK)/2 - t(CK)/2 + 1

ts(IN) Data input setup time
-

0.5 - -

th(IN) Data input hold time 3 - -

tv(OUT) Data output valid time
2.7 V<VDD<3.6 V - 1.5 3.5

1.71 V<VDD<3.6 V - 1.5 2

th(OUT) Data output hold time - 0.5 - -

1. Guaranteed by characterization results.

Table 119. Quad SPI characteristics in DDR mode(1) 

1. Guaranteed by characterization results.

Symbol Parameter Conditions Min Typ Max Unit

Fck1/t(CK) Quad-SPI clock 
frequency

2.7 V<VDD<3.6 V
CL=20 pF

- - 80

MH
z

1.8 V<VDD<3.6 V
CL=15 pF

- - 80

1.71 V<VDD<3.6 V
CL=10 pF

- - 80

tw(CKH)
Quad-SPI clock high 

and low time -
t(CK)/2 - 1 - t(CK)/2

ns

tw(CKL) t(CK)/2 - t(CK)/2
+ 1

ts(IN), 
tsf(IN) Data input setup time

2.7 V<VDD<3.6 V 0.75 - -

1.71 V<VDD<2 V 0.5 - -

thr(IN), 
thf(IN) Data input hold time

2.7 V<VDD<3.6 V 2 - -

1.71 V<VDD<2 V 3 - -

tvr(OUT), 
tvf(OUT) Data output valid time

2.7 V<VDD<3.6 V - 8.5 10

1.71 V<VDD<3.6 V
DHHC=0

- 8 12

DHHC=1
Pres=1, 2...

- THCLK/2 + 
1.5

THCLK/2 
+ 2.5

thr(OUT), 
thf(OUT) Data output hold time

DHHC=0 7.5 - -

DHHC=1
Pres=1, 2...

THCLK/2 
+ 0.5 - -

Table 118. Quad-SPI characteristics (continued)in SDR mode(1) (continued)
Symbol Parameter Conditions Min Typ Max Unit
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Figure 90. LQFP176, 24 x 24 mm, 176-pin low-profile quad flat package
recommended footprint

1. Dimensions are expressed in millimeters.


