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RMO0365 Overview of the manual
1 Overview of the manual
Table 1. Available features related to each product
Peripherals STM32F302xB/C STM32F302xD/E STM32F302x6/8

fj;ggf (,%'CRCstet and clock Available Available Available
ﬁg(;ﬁ;’é’;g)c;e”er al-purpose Up to 87 Up to 115 Up to 52
s e | o
fgf‘;\t/’;’;eig (ﬁgacl‘)’g'to'd"g" tal ADC18&2 ADC18&2 ADC1
fgg\‘;’:g;%ag;j"t"""'”a’og DAC1 Ch.1 DACA Ch.1 DACA Ch.1
‘(gcegl(;’g)ﬂ' Comparator Comp 1,2,486 Comp 1,2,486 Comp 2,486
:;(g;?ﬂ';:(% gf\) A%g)tional Opamp1&2 Opamp1&2 Opamp2
ffﬁf;ﬁf}elirg’c“fh sensing Up to 24 Up to 24 Up to 17
g;c;t;'gr} 7?/5\)/1 gdvanced-contro/ TIMA TIMA TIMA
f;‘:;g'}flbgﬁfl\%%ﬁ\;’g‘)’ose TIM2,384 TIM2,384 TIM2
f;‘;t;g'}f/z 16,5%‘7\;‘;/6‘/’;’;\‘;‘3377 TIM15,16817 TIM15,16&17 TIM15,16&17
\(Sﬁi/tliao)n 23: Basic timers TIM6 TIM6 TIM6
2;?;,‘\’/’1; 24: Infrared interface Available Available Available
igféfgé?,%g‘g’f”dem Available Available Available
fv‘;fé’/fgof(vﬁﬁéeg} window Available Available Available
fls;g’” 27: Real-time clock Available Available Available
gfcca‘:’;/;g) ’,’r’);‘::fg’ctzgr ated 12C1 and 12C2 12C1, 12C2 and 12C3 12C1, 12C2 and 12C3
f;;g/fl)rrc;r?gug ggﬁ)rgﬁ;onous 3 USARJZ;?; up o 2 3 USATZS.?% up to 2 Up to 3 USARTs
receiver transmitter (USART)

S74
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Table 1. Available features related to each product (continued)

Peripherals

STM32F302xB/C

STM32F302xD/E

STM32F302x6/8

Section 30: Serial peripheral
interface / inter-IC sound
(SPI/12S)

SPI1, SPI2, SPI3

SPI1, SPI2, SPI3, SP14

SPI2, SPI3 with 12S

Section 31: Controller area

network (bxCAN) Available Available Available
Section 32: Universal serial

bus full-speed device Available Available Available
interface (USB)
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2 Documentation conventions

2.1 List of abbreviations for registers

The following abbreviations are used in register descriptions:

read/write (rw) Software can read and write to this bit.
read-only (r) Software can only read this bit.
write-only (w) Software can only write to this bit. Reading this bit returns the reset value.

read/clear (rc_w1) Software can read as well as clear this bit by writing 1. Writing ‘0’ has no effect on the
bit value.

read/clear (rc_w0) Software can read as well as clear this bit by writing 0. Writing ‘1’ has no effect on the
bit value.

read/clear by read Software can read this bit. Reading this bit automatically clears it to ‘0’. Writing this bit
(rc_r) has no effect on the bit value.

read/set (rs) Software can read as well as set this bit. Writing ‘0’ has no effect on the bit value.

Reserved (Res.) Reserved bit, must be kept at reset value.

2.2 Glossary

This section gives a brief definition of acronyms and abbreviations used in this document:
. Word: data of 32-bit length.

e Half-word: data of 16-bit length.

e Byte: data of 8-bit length.

e |AP (in-application programming): IAP is the ability to re-program the Flash memory
of a microcontroller while the user program is running.

e ICP (in-circuit programming): ICP is the ability to program the Flash memory of a
microcontroller using the JTAG protocol, the SWD protocol or the bootloader while the
device is mounted on the user application board.

e  Option bytes: product configuration bits stored in the Flash memory.
e  OBL: option byte loader.
e  AHB: advanced high-performance bus.

2.3 Peripheral availability

For peripheral availability and number across all sales types, refer to the particular device
datasheet.

3
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System and memory overview

System architecture

The STM32F302xB/C/D/E and STM32F302x6/8 main system consists of:

Five masters:

- Cortex®-M4 core I-bus

- Cortex®-M4 core D-bus

- Cortex®-M4 core S-bus

— GP-DMA1 and GP-DMAZ2 (general-purpose DMA)
Six (seven in STM32F302xD/E) slaves:

— Internal Flash memory on the DCode

— Internal Flash memory on ICode

—  Up to Internal 40 Kbyte SRAM

— FMC in STM32F302xD/E

— AHB to APBx (APB1 or APB2), which connect all the APB peripherals
—  AHB dedicated to GPIO ports

— ADCs 1, 2.

The STM32F302x6/8 main system consists of:

Four masters:

- Cortex®-M4 core I-bus

- Cortex®-M4 core D-bus

-  Cortex®-M4 core S-bus

—  GP-DMA1 (general-purpose DMA)
Six slaves:

— Internal Flash memory on the DCode
— Internal Flash memory on ICode

— Up to Internal 16 Kbyte SRAM

— AHB to APBx (APB1 or APB2), which connect all the APB peripherals
—  AHB dedicated to GPIO ports

- ADC1

These are interconnected using a multilayer AHB bus architecture as shown in Figure 1:

3
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Figure 1. STM32F302xB/C system architecture
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Figure 3. STM32F302xD/E system architecture
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3.1.1

3.1.2

3.1.3

314
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SO0: I-bus

This bus connects the Instruction bus of the Cortex®-M4 core to the BusMatrix. This bus is
used by the core to fetch instructions. The targets of this bus are the internal Flash memory
and the SRAM.

S1: D-bus

This bus connects the DCode bus (literal load and debug access) of the Cortex®-M4 core to
the BusMatrix. The targets of this bus are the internal Flash memory and the SRAM.

S2: S-bus

This bus connects the system bus of the Cortex®-M4 core to the BusMatrix. This bus is
used to access data located in the peripheral or SRAM area. The targets of this bus are the
SRAM, the AHB to APB1/APB2 bridges, the AHB 10 port and the 2 ADCs.

S3, S4: DMA-bus

This bus connects the AHB master interface of the DMA to the BusMatrix which manages
the access of different Masters to Flash, SRAM and peripherals.

3
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3.1.5

3

BusMatrix

The BusMatrix manages the access arbitration between Masters. The arbitration uses a
Round Robin algorithm. The BusMatrix is composed of five masters (CPU AHB, System
bus, DCode bus, ICode bus, DMA1&2 bus) and seven slaves (FLITF, SRAM, AHB2GPIO
and AHB2APB1/2 bridges, and ADCs).

AHB/APB bridges

The two AHB/APB bridges provide full synchronous connections between the AHB and the
2 APB buses. APB1 is limited to 36 MHz, APB2 operates at full speed (72 MHz).

Refer to Section 3.2.2: Memory map and register boundary addresses on page 47 for the
address mapping of the peripherals connected to this bridge.

After each device reset, all peripheral clocks are disabled (except for the SRAM and FLITF).
Before using a peripheral user has to enable its clock in the RCC_AHBENR,
RCC_APB2ENR or RCC_APB1ENR register.

When a 16- or 8-bit access is performed on an APB register, the access is transformed into
a 32-bit access: the bridge duplicates the 16- or 8-bit data to feed the 32-bit vector.
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3.2 Memory organization
3.21 Introduction
Program memory, data memory, registers and I/O ports are organized within the same linear
4-Gbyte address space.
The bytes are coded in memory in Little Endian format. The lowest numbered byte in a word
is considered the word'’s least significant byte and the highest numbered byte the most
significant.
The addressable memory space is divided into 8 main blocks, of 512 Mbytes each.
All the memory areas that are not allocated to on-chip memories and peripherals are
considered “Reserved”. For the detailed mapping of available memory and register areas,
refer to Memory map and register boundary addresses and peripheral sections.
3.2.2 Memory map and register boundary addresses
See the datasheet corresponding to your device for a comprehensive diagram of the
memory map.
The following table gives the boundary addresses of the peripherals available in the
devices.
Table 2. STM32F302xB/C peripheral register boundary addresses(!)
Size . . .
Bus Boundary address (bytes) Peripheral Peripheral register map
AHB3 | 0x5000 0000 - 0x5000 O03FF 1K |ADC1-ADC2 Section 15.6.4 on page 389
0x4800 1800 - 0x4FFF FFFF | ~132 M | Reserved
0x4800 1400 - 0x4800 17FF 1K GPIOF
0x4800 1000 - 0x4800 13FF 1K |GPIOE
0x4800 0CO0O0 - 0x4800 OFFF 1K |GPIOD
AHB2 Section 10.4.12 on page 170
0x4800 0800 - 0x4800 OBFF 1K |GPIOC
0x4800 0400 - 0x4800 O7FF 1K GPIOB
0x4800 0000 - 0x4800 03FF 1K GPIOA
0x4002 4400 - 0x47FF FFFF | ~128 M | Reserved
47/1080 DoclD025202 Rev 7 ‘Yl
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Table 2. STM32F302xB/C peripheral register boundary addresses(!) (continued)

Size

Bus Boundary address (bytes) Peripheral Peripheral register map
0x4002 4000 - 0x4002 43FF 1K |TSC Section 19.6.11 on page 454
0x4002 3400 - 0x4002 3FFF 3K |Reserved
0x4002 3000 - 0x4002 33FF 1K CRC Section 6.4.6 on page 86
0x4002 2400 - 0x4002 2FFF 3K |[Reserved
0x4002 2000 - 0x4002 23FF 1K |Flash interface Section 4.6 on page 76

AHB1 0x4002 1400 - 0x4002 1FFF 3K |[Reserved
0x4002 1000 - 0x4002 13FF 1K |RCC Section 9.4.14 on page 153

0x4002 0800 - 0x4002 OFFF 2K |Reserved
0x4002 0400 - 0x4002 07FF 1K |DMA2
0x4002 0000 - 0x4002 03FF 1K |DMA1
0x4001 8000 - 0x4001 FFFF 32 K |Reserved
0x4001 4C00 - 0x4001 7FFF 13K |Reserved
0x4001 4800 - 0x4001 4BFF 1K |TIM17
0x4001 4400 - 0x4001 47FF 1K |TIM16

Section 12.5.7 on page 202

Section 22.6.17 on page 691

0x4001 4000 - 0x4001 43FF 1K | TIM15 Section 22.5.18 on page 673

0x4001 3C00 - 0x4001 3FFF 1K |Reserved

0x4001 3800 - 0x4001 3BFF 1K |USART1 Section 3.7.12 on page 1130
APB2 |0x4001 3400 - 0x4001 37FF 1K |Reserved

0x4001 3000 - 0x4001 33FF 1K |SPI Section 30.9.10 on page 959

0x4001 2C00 - 0x4001 2FFF 1K | TIM1 Section 20.4.25 on page 547

0x4001 0800 - 0x4001 2BFF 8K |Reserved

0x4001 0400 - 0x4001 O7FF 1K |EXTI Section 13.3.13 on page 225

Section 11.1.7 on page 182,
0x4001 0000 - 0x4001 O3FF 1K |SYSCFG + COMP + OPAMP | Section 17.5.5 on page 422,
Section 18.4.3 on page 436

0x4000 9CO00 - 0x4000 FFFF 25 K |Reserved

3
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Table 2. STM32F302xB/C peripheral register boundary addresses(!) (continued)

Size

Bus Boundary address (bytes) Peripheral Peripheral register map
0x4000 7800 - 0x4000 9BFF 9K |[Reserved
0x4000 7400 - 0x4000 77FF 1K |DAC1 Section 16.9.8 on page 406
0x4000 7000 - 0x4000 73FF 1K |PWR Section 8.4.3 on page 112
0x4000 6C00 - 0x4000 6FFF 1K |Reserved
0x4000 6800 - 0x4000 6BFF 1K |Reserved
0x4000 6400 - 0x4000 67FF 1K |bxCAN Section 31.9.5 on page 1000
0x4000 6000 - 0x4000 63FF 1K |USB SRAM
Section 32.6.3 on page 1035
0x4000 5C00 - 0x4000 5FFF 1K |USB device FS
0x4000 5800 - 0x4000 5BFF 1K |12C2
0x4000 5400 - 0x4000 57FF | 1K [12C1 Section 26.7:12 on page 853
0x4000 5000 - 0x4000 53FF 1K |UART5
0x4000 4C00 - 0x4000 4FFF 1K |UART4
APB1 Section 3.7.12 on page 1130
0x4000 4800 - 0x4000 4BFF 1K |USART3
0x4000 4400 - 0x4000 47FF 1K |USART2
0x4000 3400 - 0x4000 43FF 4K |Reserved
0x4000 3000 - 0x4000 33FF 1K |IWDG Section 26.4.6 on page 721
0x4000 2C00 - 0x4000 2FFF 1K |WWDG Section 25.4.4 on page 712
0x4000 2800 - 0x4000 2BFF 1K |RTC Section 27.6.20 on page 763
0x4000 1400 - 0x4000 27FF 5K |Reserved
0x4000 1000 - 0x4000 13FF 1K |TIM6 Section 23.4.9 on page 705
0x4000 0CO0O0 - 0x4000 OFFF 1K |Reserved
0x4000 0800 - 0x4000 OBFF 1K | TIM4
0x4000 0400 - 0x4000 07FF 1K |TIM3 Section 21.4.19 on page 617
0x4000 0000 - 0x4000 03FF 1K | TIM2
0x2000 A00O - 3FFF FFFF ~512 M | Reserved
0x2000 0000 - 0x2000 9FFF 40K |SRAM -
0x1FFF F800 - 0x1FFF FFFF 2K | Option bytes -
0x1FFF D800 - Ox1FFF F7FF 8 K | System memory -
0x0804 0000 - Ox1FFF D7FF | ~384 M | Reserved
0x0800 0000 - 0x0803 FFFF 256 K | Main Flash memory -
0x0004 0000 - 0x07FF FFFF | ~128 M | Reserved
Main Flash memory, system
0x0000 000 - 0x0003 FFFF 256 K | memory or SRAM depending -

on BOOT configuration

1. The gray color is used for reserved Flash memory addresses.
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Table 3. STM32F302xD/E peripheral register boundary addresses(!

Size

Bus Boundary address (bytes) Peripheral Peripheral register map
0xA000 0000 - 0xA000 OFFF 4 K | FMC control registers
AHB4 | 0x8000 0000 - Ox9FFF FFFF | 512 M |FMC Banks 3 and 4 Section 14 on page 227
0x6000 0000 - Ox7FFF FFFF | 512 M |FMC Banks 1 and 2
AHB3 | 0x5000 0000 - 0x5000 03FF 1K |ADC1-ADC2 Section 15.6.4 on page 389
0x4800 2000 - 0x4FFF FFFF | ~132 M | Reserved
0x4800 1C00 - 0x4800 1FFF 1K |GPIOH
0x4800 1800 - 0x4800 1BFF 1K |GPIOG
0x4800 1400 - 0x4800 17FF 1K |GPIOF
0x4800 1000 - 0x4800 13FF 1K |GPIOE
A2 | X480 0C00 - 04800 OFFF | 1K | GPIOD Section 10412 on page 170
0x4800 0800 - 0x4800 OBFF 1K |GPIOC
0x4800 0400 - 0x4800 O7FF 1K |GPIOB
0x4800 0000 - 0x4800 03FF 1K |GPIOA
0x4002 4400 - 0x47FF FFFF | ~128 M | Reserved
0x4002 4000 - 0x4002 43FF 1K |TSC Section 19.6.11 on page 454
0x4002 3400 - 0x4002 3FFF 3K |Reserved
0x4002 3000 - 0x4002 33FF 1K |CRC Section 6.4.6 on page 86
0x4002 2400 - 0x4002 2FFF 3K |Reserved
0x4002 2000 - 0x4002 23FF 1K |Flash interface Section 4.6 on page 76
AHB1 0x4002 1400 - 0x4002 1FFF 3K |Reserved
0x4002 1000 - 0x4002 13FF 1K |RCC Section 9.4.14 on page 153
0x4002 0800 - 0x4002 OFFF 2K |Reserved
0x4002 0400 - 0x4002 07FF 1K |DMA2
Section 12.5.7 on page 202
0x4002 0000 - 0x4002 03FF 1K |DMA1
0x4001 8000 - 0x4001 FFFF 32 K |Reserved

3
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Table 3. STM32F302xD/E peripheral register boundary addresses(!) (continued)

Size

Bus Boundary address (bytes) Peripheral Peripheral register map
0x4001 4C00 - 0x4001 7FFF | 13 K |Reserved
0x4001 4800 - 0x4001 4BFF 1K |TIM17
0x4001 4400 - 0x4001 47FF | 1K |TIM16 Section 22.6.17 on page 691
0x4001 4000 - 0x4001 43FF 1K |TIM15 Section 22.5.18 on page 673
0x4001 3C00 - 0x4001 3FFF 1K |SPI4 Section 30.9.10 on page 959
0x4001 3800 - 0x4001 3BFF 1K |USART1 Section 3.7.12 on page 1130
APB2 |0x4001 3400 - 0x4001 37FF 1K |Reserved
0x4001 3000 - 0x4001 33FF 1K |SPI Section 30.9.10 on page 959
0x4001 2C00 - 0x4001 2FFF 1K | TIM1 Section 20.4.25 on page 547
0x4001 0800 - 0x4001 2BFF 8 K |Reserved
0x4001 0400 - 0x4001 O7FF 1K |EXTI Section 13.3.13 on page 225
Section 11.1.7 on page 182,
0x4001 0000 - 0x4001 03FF 1K |SYSCFG + COMP + OPAMP | Section 17.5.5 on page 422,

Section 18.4.3 on page 436

0x4000 9CO00 - 0x4000 FFFF

25K

Reserved

51/1080

DocID025202 Rev 7

3




RMO0365

Table 3. STM32F302xD/E peripheral register boundary addresses(!) (continued)

Size

Bus Boundary address (bytes) Peripheral Peripheral register map
0x4000 7800 - 0x4000 9BFF 9K |Reserved
0x4000 7400 - 0x4000 77FF 1K |DAC1 Section 16.9.8 on page 406
0x4000 7000 - 0x4000 73FF 1K |PWR Section 8.4.3 on page 112
0x4000 6C00 - 0x4000 6FFF 1K |Reserved
0x4000 6800 - 0x4000 6BFF 1K |Reserved
0x4000 6400 - 0x4000 67FF 1K |bxCAN Section 31.9.5 on page 1000
0x4000 6000 - 0x4000 63FF 1K |USB/CAN SRAM
Section 32.6.3 on page 1035
0x4000 5C00 - 0x4000 5FFF 1K |USB device FS
0x4000 5800 - 0x4000 5BFF 1K |l2C2
0x4000 5400 - 0x4000 57FF | 1K |12C1 Section 26.7.12 on page 833
0x4000 5000 - 0x4000 53FF 1K |UART5
0x4000 4C00 - 0x4000 4FFF 1K |UART4
APB1 Section 3.7.12 on page 1130
0x4000 4800 - 0x4000 4BFF 1K |USART3
0x4000 4400 - 0x4000 47FF 1K |USART2
0x4000 3400 - 0x4000 43FF 4K |Reserved
0x4000 3000 - 0x4000 33FF 1K |IWDG Section 26.4.6 on page 721
0x4000 2C00 - 0x4000 2FFF 1K |WWDG Section 25.4.4 on page 712
0x4000 2800 - 0x4000 2BFF 1K |RTC Section 27.6.20 on page 763
0x4000 1400 - 0x4000 27FF 5K |Reserved
0x4000 1000 - 0x4000 13FF 1K |TIM6 Section 23.4.9 on page 705
0x4000 0CO00 - 0x4000 OFFF 1K |Reserved
0x4000 0800 - 0x4000 OBFF 1K |TIM4
0x4000 0400 - 0x4000 O7FF 1K |TIM3 Section 21.4.19 on page 617
0x4000 0000 - 0x4000 03FF 1K |TIM2
0x2000 A000 - 3FFF FFFF ~512 M | Reserved
0x2000 0000 - 0x2000 FFFF | 64 K |SRAM -
Ox1FFF F800 - Ox1FFF FFFF| 2K | Option bytes -
Ox1FFF D800 - Ox1FFF F7FF| 8K |System memory -
0x0804 0000 - Ox1FFF D7FF | ~384 M | Reserved
0x0800 0000 - 0x0807 FFFF | 512 K | Main Flash memory -
0x0004 0000 - 0x07FF FFFF | ~128 M | Reserved
Main Flash memory, system
0x0000 000 - 0x0007 FFFF 512 K | memory or SRAM depending -

on BOOT configuration

1.

S74

The gray color is used for reserved Flash memory addresses.
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Table 4. STM32F302x6/x8 peripheral register boundary addresses(!)

Bus Boundary address (bsyitzees) Peripheral Peripheral register map
AHB3 | 0x5000 0000 - 0x5000 03FF 1K |ADC1 Section 15.6.4 on page 389
0x4800 1800 - Ox4FFF FFFF | ~132 M | Reserved
0x4800 1400 - 0x4800 17FF 1K |GPIOF Section 10.4.12 on page 170
0x4800 1000 - 0x4800 13FF 1K |Reserved
0x4800 0C00 - 0x4800 OFFF 1K |GPIOD
AHB2 0x4800 0800 - 0x4800 OBFF 1K |GPIOC
Section 10.4.12 on page 170
0x4800 0400 - 0x4800 07FF 1K |GPIOB
0x4800 0000 - 0x4800 03FF 1K |GPIOA
0x4002 4400 - Ox47FF FFFF | ~128 M | Reserved
0x4002 4000 - 0x4002 43FF 1K |TSC Section 19.6.11 on page 454
0x4002 3400 - 0x4002 3FFF 3K Reserved
0x4002 3000 - 0x4002 33FF 1K CRC Section 6.4.6 on page 86
0x4002 2400 - 0x4002 2FFF 3K Reserved
AHB1 | 0x4002 2000 - 0x4002 23FF 1K Flash interface Section 4.6 on page 76
0x4002 1400 - 0x4002 1FFF 3K |Reserved
0x4002 1000 - 0x4002 13FF 1K |RCC Section 9.4.14 on page 153
0x4002 0400 - 0x4002 OFFF 3K Reserved
0x4002 0000 - 0x4002 03FF 1K |DMA1 Section 12.5.7 on page 202
0x4001 8000 - 0x4001 FFFF 32K |[Reserved
0x4001 4C00 - 0x4001 7FFF 13K |Reserved
0x4001 4800 - 0x4001 4BFF 1K [TIM17
Section 22.6.17 on page 691
0x4001 4400 - 0x4001 47FF 1K |[TIM16
0x4001 4000 - 0x4001 43FF 1K |[TIM15 Section 22.5.18 on page 673
0x4001 3C00 - 0x4001 3FFF 1K |Reserved
APB2 |0x4001 3800 - 0x4001 3BFF 1K |USART1 Section 3.7.12 on page 1130
0x4001 2C00 - 0x4001 2FFF 1K TIM1 Section 20.4.25 on page 547
0x4001 0800 - 0x4001 2BFF 8 K |Reserved
0x4001 0400 - 0x4001 O7FF 1K |EXTI Section 13.3.13 on page 225
Section 11.1.7 on page 182,
0x4001 0000 - 0x4001 03FF 1K |SYSCFG + COMP + OPAMP | Section 17.5.5 on page 422,
Section 18.4.3 on page 436
0x4000 9C00 - 0x4000 FFFF | 25K |Reserved
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Table 4. STM32F302x6/x8 peripheral register boundary addresses(!) (continued)

Size

Bus Boundary address (bytes)

Peripheral Peripheral register map

0x4000 7C00 - 0x4000 9BFF 8 K |Reserved

0x4000 7800 - 0x4000 7BFF 1K [12C3 Section 28.7.12 on page 833
0x4000 7400 - 0x4000 77FF 1K |DAC1 Section 16.9.8 on page 406
0x4000 7000 - 0x4000 73FF 1K |PWR Section 8.4.3 on page 112
0x4000 6800 - 0x4000 6FFF 2K Reserved

0x4000 6400 - 0x4000 67FF 1K |bxCAN Section 31.9.5 on page 1000

0x4000 6000 - 0x4000 63FF | 1K |USB/CAN SRAM
0x4000 5C00 - 0x4000 5FFF | 1K | USB device FS
0x4000 5800 - 0x4000 5BFF | 1K |12C2

0x4000 5400 - 0x4000 57FF | 1K |12C1

0x4000 4C00 - 0x4000 53FF 2K Reserved
0x4000 4800 - 0x4000 4BFF | 1K |USART3

APBT 0x4000 4400 - 0x4000 47FF | 1K |USART2 Section 3.7.12 on page 1130
0x4000 4000 - 0x4000 43FF | 1K |12S3ext
0x4000 3C00 - 0x4000 3FFF | 1K |SPI3/12S3
0x4000 3800 - 0x4000 3BFF | 1K |SPI2/12S2

0x4000 3400 - 0x4000 37FF 1K 12S2ext

Section 32.6.3 on page 1035

Section 28.7.12 on page 833

Section 30.9.10 on page 959

0x4000 3000 - 0x4000 33FF 1K IWDG Section 26.4.6 on page 721
0x4000 2C00 - 0x4000 2FFF 1K |WWDG Section 25.4.4 on page 712
0x4000 2800 - 0x4000 2BFF 1K |RTC Section 27.6.20 on page 763
0x4000 1400 - 0x4000 27FF 5K Reserved

0x4000 1000 - 0x4000 13FF 1K |TIM6 Section 23.4.9 on page 705
0x4000 0400 - 0x4000 OFFF 3K Reserved

0x4000 0000 - 0x4000 03FF 1K |TIM2 Section 21.4.19 on page 617

0x2000 4000 - 3FFF FFFF ~512 M |Reserved
0x2000 0000 - 0x2000 3FFF 16 K |SRAM -
Ox1FFF F800 - Ox1FFF FFFF| 2K |Option bytes -
0x1FFF D800 - Ox1FFF F7FF 8K System memory -
0x0801 0000 - Ox1FFF D7FF | ~384 M | Reserved
0x0800 0000 - 0x0800 FFFF 64 K | Main Flash memory -
0x0001 0000 - 0x07FF FFFF | ~128 M | Reserved

Main Flash memory, system
0x0000 000 - 0x0000 FFFF 64 K | memory or SRAM depending -
on BOOT configuration

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

STM32F302xB/C devices feature up to 40 Kbytes of static SRAM. It can be accessed as
bytes, halfwords (16 bits) or full words (32 bits). It can be addressed at maximum system
clock frequency without wait states and can be accessed by both CPU and DMA.

STM32F302x6/8 devices feature only up to 16 Kbytes of static SRAM.
STM32F302xD/E devices feature up to 64 Kbytes of static SRAM.

Parity check

On the STM32F302xD/E devices, for the 40-Kbyte SRAM, a parity check is implemented
only on the first 16 Kbytes.

On the STM32F302xD/E devices, the parity check is implemented on the first 32 Kbytes of
SRAM. On the STM32F302x6/x8 the SRAM parity check is not supported.The SRAM parity
check is disabled by default. It is enabled by the user, when needed, using an option bit.

The data bus width of the SRAM supporting the parity check is 36 bits because 4 bits are
available for parity check (1 bit per byte) in order to increase memory robustness, as
required for instance by Class B or SIL norms.

The parity bits are computed on data and address and stored when writing into the SRAM.
Then, they are automatically checked when reading. If one bit fails, an NMI is generated if
the SRAM parity check is enabled. The same error can also be linked to the Break input of
TIMER 1, 15, 16 and 17, by setting the SRAM_PARITY_LOCK control bit in the SYSCFG
configuration register 2 (SYSCFG_CFGR2). In case of parity error, the SRAM Parity Error
flag (SRAM_PEF) is set in the SYSCFG configuration register 2 (SYSCFG_CFGR2). For
more details, please refer to the SYSCFG configuration register 2 (SYSCFG_CFGR?2).

The BYP_ADD_PAR bit in SYSCFG_CFGR2 register can be used to prevent an unwanted
parity error to occur when the user programs a code in the RAM at address 0x2XXXXXXX
(address in the address range 0x20000000-0x20002000) and then executes the code from
RAM at boot (RAM is remapped at address 0x00).

Flash memory overview

The Flash memory is composed of two distinct physical areas:

e  The main Flash memory block. It contains the application program and user data if
necessary.

e  The information block. It is composed of two parts:
—  Option bytes for hardware and memory protection user configuration.

—  System memory which contains the proprietary boot loader code. Please, refer to
Section 4: Embedded Flash memory for more details.

Flash memory instructions and data access are performed through the AHB bus. The
prefetch block is used for instruction fetches through the ICode bus. Arbitration is performed
in the Flash memory interface, and priority is given to data access on the DCode bus. It also
implements the logic necessary to carry out the Flash memory operations (Program/Erase)
controlled through the Flash registers.

3
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Boot configuration

In the STM32F302xx, three different boot modes can be selected through the BOOTO pin
and nBOOT1 bit in the User option byte, as shown in the following table:

Table 5. Boot modes

Boot mode selection Boot mode Aliasing
nBOOT1 BOOTO - -
X 0 Main Flash memory Main flash memory is selected as boot
area
1 1 System memory System memory is selected as boot area
0 1 Embedded SRAM Embedded SRAM (on the DCode bus) is

selected as boot area

The values on both BOOTO pin and nBOOT1 bit are latched on the 4th rising edge of
SYSCLK after a reset.

It is up to the user to set the nBOOT1 and BOOTO to select the required boot mode. The
BOOTO pin and nBOOT1 bit are also resampled when exiting from Standby mode.
Consequently they must be kept in the required Boot mode configuration in Standby mode.
After this startup delay has elapsed, the CPU fetches the top-of-stack value from address
0x0000 0000, then starts code execution from the boot memory at 0x0000 0004. Depending
on the selected boot mode, main Flash memory, system memory or SRAM is accessible as
follows:

e  Boot from main Flash memory: the main Flash memory is aliased in the boot memory
space (0x0000 0000), but still accessible from its original memory space (0x0800
0000). In other words, the Flash memory contents can be accessed starting from
address 0x0000 0000 or 0x0800 0000.

e  Boot from system memory: the system memory is aliased in the boot memory space
(0x0000 0000), but still accessible from its original memory space (0x1FFF D800).

e  Boot from the embedded SRAM: the SRAM is aliased in the boot memory space
(0x0000 0000), but it is still accessible from its original memory space (0x2000 0000).

Embedded boot loader

The embedded boot loader is located in the System memory, programmed by ST during
production. It is used to reprogram the Flash memory through

e USART1(PA9/PA10), USART2(PD5/PD6) or USB(PA11/PA12) on STM32F302xB/C
devices,

e USART1(PA9/PA10), USART2(PA2/PA3) or USB(PA11/PA12) on STM32F302x6/8 and
STM32F302xD/E devices.
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Embedded Flash memory

Flash main features

Up to 512 Kbytes of Flash memory in STM32F302xD/E, up to 256 Kbytes of Flash memory
in STM32F302xB/C devices and up to 64 Kbytes of Flash memory in STM32F302x6/8
devices.

e  Memory organization:

—  Main memory block:
64 Kbit x 64 bits in STM32F302xD/E, 32 Kbits x 64 bits in STM32F302xB/C
devices.
8 Kbit x 64 bits in STM32F302x6/8 devices.

—  Information block:
1280 x 64 bits

Flash memory interface (FLITF) features:
e Read interface with prefetch buffer (2 x 64-bit words)
e  Option byte loader
e  Flash program/Erase operation
e Read/Write protection
e low-power mode

Flash memory functional description

Flash memory organization

The Flash memory is organized as 64-bit wide memory cells that can be used for storing
both code and data constants.

The memory organization is based on a main memory block containing 128 pages of
2 Kbytes in STM32F302xB/C devices, 256 pages of 2 Kbytes in STM32F302xD/E devices,
32 pages of 2 Kbytes in the STM32F302x6/8. and an information block as shown in Table 6.

3
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Table 6. Flash module organization(")

Flash area Flash memory addresses (bs;tz:s) Name
0x0800 0000 - 0x0800 07FF 2K Page 0
0x0800 0800 - 0x0800 OFFF 2K Page 1
0x0800 1000 - 0x0800 17FF 2K Page 2
0x0800 1800 - 0x0800 1FFF 2K Page 3
Main memory

0x0803 F800 - 0x0807 FFFF 2K Page 255

Information block Ox1FFF D800 - Ox1FFF F7FF 8K System memory
Ox1FFF F800 - 0x1FFF F80F 16 Option bytes
0x4002 2000 - 0x4002 2003 4 FLASH_ACR
0x4002 2004 - 0x4002 2007 4 FLASH_KEYR
0x4002 2008 - 0x4002 200B 4 FLASH_OPTKEYR
0x4002 200C - 0x4002 200F 4 FLASH_SR

ingffzrc‘emrz’;ggrs 0x4002 2010 - 0x4002 2013 4 FLASH_CR
0x4002 2014 - 0x4002 2017 4 FLASH_AR
0x4002 2018 - 0x4002 201B 4 Reserved
0x4002 201C - 0x4002 201F 4 FLASH_OBR
0x4002 2020 - 0x4002 2023 4 FLASH_WRPR

1.

The gray color is used for reserved Flash memory addresses.

The information block is divided into two parts:

System memory is used to boot the device in System memory boot mode. The area is
reserved for use by STMicroelectronics and contains the boot loader which is used to
reprogram the Flash memory through one of the following interfaces: USART1,
USART2 or USB (DFU). It is programmed by ST when the device is manufactured, and
protected against spurious write/erase operations. For further details, please refer to
the AN2606 available from www.st.com.

Option bytes
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Read operations

The embedded Flash module can be addressed directly, as a common memory space. Any
data read operation accesses the content of the Flash module through dedicated read
senses and provides the requested data.

The read interface consists of a read controller on one side to access the Flash memory and
an AHB interface on the other side to interface with the CPU. The main task of the read
interface is to generate the control signals to read from the Flash memory and to prefetch
the blocks required by the CPU. The prefetch block is only used for instruction fetches over
the ICode bus. The Literal pool is accessed over the DCode bus. Since these two buses
have the same Flash memory as target, DCode bus accesses have priority over prefetch
accesses.

Read accesses can be performed with the following options managed through the Flash
access control register (FLASH_ACR):

e Instruction fetch: Prefetch buffer enabled for a faster CPU execution.
e Latency: number of wait states for a correct read operation (from 0 to 2)

Instruction fetch

The Cortex®-M4 fetches the instruction over the ICode bus and the literal pool
(constant/data) over the DCode bus. The prefetch block aims at increasing the efficiency of
ICode bus accesses.

Prefetch buffer

The prefetch buffer is 2 blocks wide where each block consists of 8 bytes. The prefetch
blocks are direct-mapped. A block can be completely replaced on a single read to the Flash
memory as the size of the block matches the bandwidth of the Flash memory.

The implementation of this prefetch buffer makes a faster CPU execution possible as the
CPU fetches one word at a time with the next word readily available in the prefetch buffer.
This implies that the acceleration ratio is in the order of 2 assuming that the code is aligned
at a 64-bit boundary for the jumps.

Prefetch controller

The prefetch controller decides to access the Flash memory depending on the available
space in the prefetch buffer. The Controller initiates a read request when there is at least
one block free in the prefetch buffer.

After reset, the state of the prefetch buffer is on. The prefetch buffer should be switched
on/off only when no prescaler is applied on the AHB clock (SYSCLK must be equal to
HCLK). The prefetch buffer is usually switched on/off during the initialization routine, while
the microcontroller is running on the internal 8 MHz RC (HSI) oscillator.

The prefetch buffer must be kept on (FLASH_ACR[4]="1’) when using a prescaler different
from 1 on the AHB clock.

If there is not any high frequency clock available in the system, Flash memory accesses can
be made on a half cycle of HCLK (AHB clock). This mode can be selected by setting a
control bit in the Flash access control register.

Half-cycle access cannot be used when there is a prescaler different from 1 on the AHB
clock.
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Access latency

In order to maintain the control signals to read the Flash memory, the ratio of the prefetch
controller clock period to the access time of the Flash memory has to be programmed in the
Flash access control register with the LATENCY[2:0] bits. This value gives the number of
cycles needed to maintain the control signals of the Flash memory and correctly read the
required data. After reset, the value is zero and only one cycle without additional wait states
is required to access the Flash memory.

DCode interface

The DCode interface consists of a simple AHB interface on the CPU side and a request
generator to the Arbiter of the Flash access controller. The DCode accesses have priority
over prefetch accesses. This interface uses the Access Time Tuner block of the prefetch
buffer.

Flash Access controller

Mainly, this block is a simple arbiter between the read requests of the prefetch/ICode and
DCode interfaces.

DCode interface requests have priority over other requests.

Flash program and erase operations

The STM32F302xx embedded Flash memory can be programmed using in-circuit
programming or in-application programming.

The in-circuit programming (ICP) method is used to update the entire contents of the
Flash memory, using the JTAG, SWD protocol or the boot loader to load the user application
into the microcontroller. ICP offers quick and efficient design iterations and eliminates
unnecessary package handling or socketing of devices.

In contrast to the ICP method, in-application programming (IAP) can use any
communication interface supported by the microcontroller (I/Os, USB, CAN, UART, 1°C, SPI,
etc.) to download programming data into memory. IAP allows the user to re-program the
Flash memory while the application is running. Nevertheless, part of the application has to
have been previously programmed in the Flash memory using ICP.

The program and erase operations are managed through the following seven Flash
registers:

e Key register (FLASH_KEYR)

e  Option byte key register (FLASH_OPTKEYR)

e  Flash control register (FLASH_CR)

e  Flash status register (FLASH_SR)

e  Flash address register (FLASH_AR)

e  Option byte register (FLASH_OBR)

e  Write protection register (FLASH_WRPR)

An on going Flash memory operation will not block the CPU as long as the CPU does not
access the Flash memory.

On the contrary, during a program/erase operation to the Flash memory, any attempt to read
the Flash memory will stall the bus. The read operation will proceed correctly once the
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program/erase operation has completed. This means that code or data fetches cannot be
made while a program/erase operation is ongoing.

For program and erase operations on the Flash memory (write/erase), the internal RC
oscillator (HSI) must be ON.

Unlocking the Flash memory

After reset, the FPEC is protected against unwanted write or erase operations. The
FLASH_CR register is not accessible in write mode, except for the OBL LAUNCH bit, used
to reload the OBL. An unlocking sequence should be written to the FLASH_KEYR register
to open the access to the FLASH_CR register. This sequence consists of two write
operations into FLASH_KEYR register:

1. Write KEY1 = 0x45670123
2.  Write KEY2 = 0xCDEF89AB

Any wrong sequence locks up the FPEC and the FLASH_CR register until the next reset.

In the case of a wrong key sequence, a bus error is detected and a Hard Fault interrupt is
generated. This is done after the first write cycle if KEY1 does not match, or during the
second write cycle if KEY1 has been correctly written but KEY2 does not match.

The FPEC and the FLASH_CR register can be locked again by user software by writing the
LOCK bit in the FLASH_CR register to 1.

Main Flash memory programming

The main Flash memory can be programmed 16 bits at a time. The program operation is
started when the CPU writes a half-word into a main Flash memory address with the PG bit
of the FLASH_CR register set. Any attempt to write data that are not half-word long will
result in a bus error generating a Hard Fault interrupt.

3
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Figure 4. Programming procedure

Read FLASH_CR_LOCK

FLASH _CR_LOCK Perform unlock sequency

Write FLASH_CR_PG to 1

4

Perform half-word write at the
desired address

<

FLASH_SR_BSY
=1

Check the programmed value
by reading the programmed
address

ai14307b

The Flash memory interface preliminarily reads the value at the addressed main Flash
memory location and checks that it has been erased. If not, the program operation is
skipped and a warning is issued by the PGERR bit in FLASH_SR register (the only
exception to this is when 0x0000 is programmed. In this case, the location is correctly
programmed to 0x0000 and the PGERR bit is not set). If the addressed main Flash memory
location is write-protected by the FLASH_WRPR register, the program operation is skipped
and a warning is issued by the WRPRTERR bit in the FLASH_SR register. The end of the
program operation is indicated by the EOP bit in the FLASH_SR register.

The main Flash memory programming sequence in standard mode is as follows:

3
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ok~ wbd

Check that no main Flash memory operation is ongoing by checking the BSY bit in the
FLASH_SR register.

Set the PG bit in the FLASH_CR register.
Perform the data write (half-word) at the desired address.
Wait until the BSY bit is reset in the FLASH_SR register.

Check the EOP flag in the FLASH_SR register (it is set when the programming
operation has succeeded), and then clear it by software.

The registers are not accessible in write mode when the BSY bit of the FLASH_SR register
is set.

Flash memory erase

The Flash memory can be erased page by page or completely (Mass Erase).

Page Erase

To erase a page, the procedure below should be followed:

1.

oo s wN

7.

Check that no Flash memory operation is ongoing by checking the BSY bit in the
FLASH_CR register.

Set the PER bit in the FLASH_CR register

Program the FLASH_AR register to select a page to erase
Set the STRT bit in the FLASH_CR register (see below note)
Wait for the BSY bit to be reset

Check the EOP flag in the FLASH_SR register (it is set when the erase operation has
succeeded), and then clear it by software.

Clear the EOP flag.

The software should start checking if the BSY bit equals ‘0’ at least one CPU cycle after
setting the STRT bit.
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Figure 5. Flash memory Page Erase procedure

Read FLASH_CR_LOCK

FLASH_CR_LOCK

Yes

Perform unlock sequency

Write FLASH_CR_PER to 1

!

Write into FAR an address
within the page to erase

A

y

Write FLASH_CR_STRT to 1

Check EOP flag in
FLASH_SR, and then
clear it by software.

ai14305d

Mass Erase

The Mass Erase command can be used to completely erase the user pages of the Flash
memory. The information block is unaffected by this procedure. The following sequence is

recommended:

1. Check that no Flash memory operation is ongoing by checking the BSY bit in the

FLASH_SR register

Set the MER bit in the FLASH_CR register
Set the STRT bit in the FLASH_CR register (see below note)
Wait for the BSY bit to be reset
Check the EOP flag in the FLASH_SR register (it is set when the erase operation has

ok wbd

succeeded), and then clear it by software.

6. Clear the EOP flag.

The software should start checking if the BSY bit equals ‘0’ at least one CPU cycle after

setting the STRT bit.
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Figure 6. Flash memory Mass Erase procedure
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Option byte programming

The option bytes are programmed differently from normal user addresses. The number of
option bytes is limited to 8 (4 for write protection, 1 for readout protection, 1 for hardware
configuration, and 2 for data storage). After unlocking the FPEC, the user has to authorize
the programming of the option bytes by writing the same set of KEYS (KEY1 and KEY2) to
the FLASH_OPTKEYR register (refer to Unlocking the Flash memory for key values). Then,
the OPTWRE bit in the FLASH_CR register will be set by hardware and the user has to set
the OPTPG bit in the FLASH_CR register and perform a half-word write operation at the
desired Flash address.

3
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The value of the addressed option byte is first read to check it is really erased. If not, the
program operation is skipped and a warning is issued by the WRPRTERR bit in the
FLASH_SR register. The end of the program operation is indicated by the EOP bit in the
FLASH_SR register.

The LSB value is automatically complemented into the MSB before the programming
operation starts. This guarantees that the option byte and its complement are always
correct.

The sequence is as follows:

e  Check that no Flash memory operation is ongoing by checking the BSY bit in the
FLASH_SR register.

e  Unlock the OPTWRE bit in the FLASH_CR register.

e Setthe OPTPG bitin the FLASH_CR register

e  Write the data (half-word) to the desired address

e  Wait for the BSY bit to be reset.

¢ Read the programmed value and verify.

When the Flash memory read protection option is changed from protected to unprotected, a
Mass Erase of the main Flash memory is performed before reprogramming the read
protection option. If the user wants to change an option other than the read protection

option, then the mass erase is not performed. The erased state of the read protection option
byte protects the Flash memory.

Erase procedure

The option byte erase sequence (OPTERASE) is as follows:

e  Check that no Flash memory operation is ongoing by reading the BSY bit in the
FLASH_SR register

e  Unlock the OPTWRE bit in the FLASH_CR register
e Setthe OPTER bit in the FLASH_CR register

e  Setthe STRT bit in the FLASH_CR register

e  Wait for BSY to reset

e Read the erased option bytes and verify
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Memory protection

The user area of the Flash memory can be protected against read by untrusted code. The
pages of the Flash memory can also be protected against unwanted write due to loss of
program counter contexts. The write-protection granularity is two pages.

Read protection

The read protection is activated by setting the RDP option byte and then, by applying a
system reset to reload the new RDP option byte.

If the read protection is set while the debugger is still connected through JTAG/SWD, apply
a POR (power-on reset) instead of a system reset.

There are three levels of read protection from no protection (level 0) to maximum protection
or no debug (level 2).

The Flash memory is protected when the RDP option byte and its complement contain the
pair of values shown in Table 7.

Table 7. Flash memory read protection status

RDP byte value RDP complement value Read protection level

Level O (ST production

OxAA 0x55 . .
configuration)

Any value (not necessarily
complementary) except 0x55 and Level 1
0x33

0xCC 0x33 Level 2

Any value except OxAA or
0xCC

The System memory area is read accessible whatever the protection level. It is never
accessible for program/erase operation

Level 0: no protection

Read, program and erase operations into the main memory Flash area are possible. The
option bytes are also accessible by all operations.

3
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Level 1: Read protection

This is the default protection level when RDP option byte is erased. It is defined as well

when RDP value is at any value different from 0xAA and OxCC, or even if the complement is

not correct.

e User mode: Code executing in user mode can access main memory Flash and option
bytes with all operations.

e Debug, boot RAM and boot loader modes: In debug mode or when code is running
from boot RAM or boot loader, the main Flash memory and the backup registers
(RTC_BKPxR in the RTC) are totally inaccessible. In these modes, even a simple read
access generates a bus error and a Hard Fault interrupt. The main memory is
program/erase protected to prevent malicious or unauthorized users from
reprogramming any of the user code with a dump routine. Any attempted
program/erase operation sets the PGERR flag of Flash status register (FLASH_SR).
When the RDP is reprogrammed to the value 0xAA to move back to Level 0, a mass
erase of main memory Flash is performed and the backup registers (RTC_BKPxR in
the RTC) are reset.

Level 2: No debug

In this level, the protection level 1 is guaranteed. In addition, the Cortex®-M4 debug
capabilities are disabled. Consequently, the debug port, the boot from RAM (boot RAM
mode) and the boot from System memory (boot loader mode) are no more available. In user
execution mode, all operations are allowed on the Main Flash memory. On the contrary, only
read and program operations can be performed on the option bytes.

Option bytes cannot be erased. Moreover, the RDP bytes cannot be programmed. Thus, the
level 2 cannot be removed at all: it is an irreversible operation. When attempting to program
the RDP byte, the protection error flag WRPRTERR is set in the Flash_SR register and an
interrupt can be generated.

The debug feature is also disabled under reset.

STMicroelectronics is not able to perform analysis on defective parts on which the level 2
protection has been set.
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Table 8. Access status versus protection level and execution modes
User execution Debug/ BootFromRam/
A Protection BootFromLoader
rea
level
Read Write Erase Read Write Erase
Main Flash 1 Yes Yes Yes No No No®)
memory 2 Yes Yes Yes N/AM N/A(M N/AM
System 1 Yes No No Yes No No
memory 2 Yes No No NA() N/A(M N/A(M
o 1 Yes Yes®) Yes Yes Yes® Yes
ption bytes
2 Yes Yes® No N/AM N/AM N/AM
Backup 1 Yes Yes N/A No No No(®)
registers 2 Yes Yes N/A N/AM N/AM N/AM

1. When the protection level 2 is active, the Debug port, the boot from RAM and the boot from system memory
are disabled.

2. The system memory is only read-accessible, whatever the protection level (0, 1 or 2) and execution mode.

The main Flash memory is erased when the RDP option byte is programmed with all level protections

disabled (0xAA).
4. All option bytes can be programmed, except the RDP byte.

5. The backup registers are erased only when RDP changes from level 1 to level 0.

Note:

4.3.2
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Changing read protection level

It is easy to move from level O to level 1 by changing the value of the RDP byte to any value
(except OxCC). By programming the 0xCC value in the RDP byte, it is possible to go to level
2 either directly from level 0 or from level 1. On the contrary, the change to level 0 (no
protection) is not possible without a main Flash memory Mass Erase operation. This Mass
Erase is generated as soon as 0xAA is programmed in the RDP byte.

When the Mass Erase command is used, the backup registers (RTC_BKPxR in the RTC)
are also reset.

To validate the protection level change, the option bytes must be reloaded through the
OBL_LAUNCH bit in Flash control register.

Write protection

The write protection is implemented with a granularity of 2 pages. It is activated by
configuring the WRP[1:0] option bytes, and then by reloading them by setting the
OBL_LAUNCH bit in the FLASH_CR register.

If a program or an erase operation is performed on a protected , the Flash memory returns a
WRPRTERR protection error flag in the Flash memory Status Register (FLASH_SR).

3
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Write unprotection

To disable the write protection, two application cases are provided:
e Case 1: Read protection disabled after the write unprotection:

—  Erase the entire option byte area by using the OPTER bit in the Flash memory
control register (FLASH_CR).

—  Program the code OxAA in the RDP byte to unprotect the memory. This operation

forces a Mass Erase of the main Flash memory.

—  Set the OBL_LAUNCH bit in the Flash control register (FLASH_CR) to reload the
option bytes (and the new WRP[3:0] bytes), and to disable the write protection.

e Case 2: Read protection maintained active after the write unprotection, useful for in-

application programming with a user boot loader:

—  Erase the entire option byte area by using the OPTER bit in the Flash memory
control register (FLASH_CR).

—  Set the OBL_LAUNCH bit in the Flash control register (FLASH_CR) to reload the
option bytes (and the new WRP[3:0] bytes), and to disable the write protection.

Option byte block write protection

The option bytes are always read-accessible and write-protected by default. To gain write

access (Program/Erase) to the option bytes, a sequence of keys (same as for lock) has to
be written into the OPTKEYR. A correct sequence of keys gives write access to the option
bytes and this is indicated by OPTWRE in the FLASH_CR register being set. Write access

can be disabled by resetting the bit through software.

Flash interrupts

Table 9. Flash interrupt request

Interrupt event Event flag Enable control bit
End of operation EOP EOPIE
Write protection error WRPRTERR ERRIE
Programming error PGERR ERRIE
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4.5 Flash register description

The Flash memory registers have to be accessed by 32-bit words (half-word and byte
accesses are not allowed).

4.5.1 Flash access control register (FLASH_ACR)

Address offset: 0x00
Reset value: 0x0000 0030

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

PRFT | PRFT | HLF
BS | BE | CYA

LATENCY[2:0]

r w 'w w | w | w

Bits 31:6 Reserved, must be kept at reset value.

Bit 5 PRFTBS: Prefetch buffer status
This bit provides the status of the prefetch buffer.
0: Prefetch buffer is disabled
1: Prefetch buffer is enabled

Bit4 PRFTBE: Prefetch buffer enable
0: Prefetch is disabled
1: Prefetch is enabled
Bit 3 HLFCYA: Flash half cycle access enable
0: Half cycle is disabled
1: Half cycle is enabled

Bits 2:0 LATENCY][2:0]: Latency
These bits represent the ratio of the HCLK period to the Flash access time.
000: Zero wait state, if 0 < HCLK < 24 MHz
001: One wait state, if 24 MHz < HCLK < 48 MHz
010: Two wait sates, if 48 < HCLK <72 MHz

4.5.2 Flash key register (FLASH_KEYR)
Address offset: 0x04

Reset value: xxxx Xxxx

These bits are all write-only and return a 0 when read.

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
FKEYR[31:16]

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
FKEYR[15:0]

Bits 31:0 FKEYR: Flash key
These bits represent the keys to unlock the Flash.

3
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4.5.3 Flash option key register (FLASH_OPTKEYR)
Address offset: 0x08
Reset value: xxxx xxxx

All the register bits are write-only and return a 0 when read.
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

OPTKEYR[31:16]
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
OPTKEYR[15:0]

Bits 31:0 OPTKEYR: Option byte key
These bits represent the keys to unlock the OPTWRE.

4.5.4 Flash status register (FLASH_SR)

Address offset: 0x0C
Reset value: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
WRPRT PG
EOP ERR ERR BSY
w w w r

Bits 31:6 Reserved, must be kept at reset value.

Bit 5 EOP: End of operation

Set by hardware when a Flash operation (programming / erase) is completed.
Reset by writing a 1

Note: EORP is asserted at the end of each successful program or erase operation

Bit 4 WRPRTERR: Write protection error

Set by hardware when programming a write-protected address of the Flash
memory.
Reset by writing 1.

Bit 3 Reserved, must be kept at reset value.

3
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Bit 2 PGERR: Programming error
Set by hardware when an address to be programmed contains a value different
from 'OxFFFF' before programming.
Reset by writing 1.
Note: The STRT bit in the FLASH_CR register should be reset before starting a
programming operation.

Bit 1 Reserved, must be kept at reset value

Bit 0 BSY: Busy

This indicates that a Flash operation is in progress. This is set on the beginning
of a Flash operation and reset when the operation finishes or when an error
occurs.

4.5.5 Flash control register (FLASH_CR)

Address offset: 0x10
Reset value: 0x0000 0080

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
OBL_L
AUNC | EOPIE ERRIE OPEWR LOCK | STRT |OPTER ?,Fg MER | PER | PG
H
rw rw rw rw rw w rw rw rw rw w

Bits 31:14 Reserved, must be kept at reset value.

Bit 13 OBL_LAUNCH: Force option byte loading
When set to 1, this bit forces the option byte reloading. This operation generates
a system reset.
0: Inactive
1: Active

Bit 12 EOPIE: End of operation interrupt enable
This bit enables the interrupt generation when the EOP bit in the FLASH_SR
register goes to 1.
0: Interrupt generation disabled
1: Interrupt generation enabled

Bit 11 Reserved, must be kept at reset value

Bit 10 ERRIE: Error interrupt enable
This bit enables the interrupt generation on an error when PGERR /
WRPRTERR are set in the FLASH_SR register.
0: Interrupt generation disabled
1: Interrupt generation enabled

Bit 9 OPTWRE: Option bytes write enable

When set, the option bytes can be programmed. This bit is set on writing the
correct key sequence to the FLASH_OPTKEYR register.
This bit can be reset by software

Bit 8 Reserved, must be kept at reset value.

3
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Bit 7 LOCK: Lock
Write to 1 only. When it is set, it indicates that the Flash is locked. This bit is reset
by hardware after detecting the unlock sequence.
In the event of unsuccessful unlock operation, this bit remains set until the next
reset.
Bit 6 STRT: Start
This bit triggers an ERASE operation when set. This bit is set only by software
and reset when the BSY bit is reset.
Bit 5 OPTER: Option byte erase
Option byte erase chosen.
Bit 4 OPTPG: Option byte programming
Option byte programming chosen.
Bit 3 Reserved, must be kept at reset value.
Bit 2 MER: Mass erase
Erase of all user pages chosen.
Bit 1 PER: Page erase
Page Erase chosen.
Bit 0 PG: Programming
Flash programming chosen.
4.5.6 Flash address register (FLASH_AR)
Address offset: 0x14
Reset value: 0x0000 0000
This register is updated by hardware with the currently/last used address. For Page Erase
operations, this should be updated by software to indicate the chosen page.
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
FAR[31:16]

w | w | w | w | w | w | w | w | w | w | w | w | w | w | w | w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
FAR[15:0]

w | w | w | w | w | w | w | w | w | w | w | w | w | w | w | w

Bits 31:0 FAR: Flash Address

3

Chooses the address to program when programming is selected, or a page to
erase when Page Erase is selected.
Note: Write access to this register is blocked when the BSY bit in the FLASH_SR
register is set.
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4.5.7

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14

Option byte register (FLASH_OBR)
Address offset 0x1C
Reset value: OxXXXXXX0X

It contains the level protection notifications, error during load of option bytes and user
options.

The reset value of this register depends on the value programmed in the option byte and the
OPTERR bit reset value depends on the comparison of the option byte and its complement
during the option byte loading phase.

N
w
N
N
N
o
©
©
~
)
3
£
w
N
N
o

1"

Data1

Data0

RDPRT[1:0]
OPTERR

SRAM_PE
nBOOT1
nRST_STDBY
nRST_STOP
WDG_SW

r‘r‘r‘r‘r‘r‘r‘r r‘r|r|r|r|r|r|r

-~ | VDDA_MONITOR

_‘
-
-
-
-
=
=
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Bits 31:24 Data1
Bits 23:16 Data0

Bits 15:8 OBR: User Option Byte
Bit 15: Reserved, must be kept at reset value.
Bit 14: SRAM_PE.
Bit 13: VDDA_MONITOR
Bit 12: nBOOT1
Bit 11: Reserved, must be kept at reset value.
Bit 10: NnRST_STDBY
Bit 9: nRST_STOP
Bit 8: WDG_SW

Bits 7:3 Reserved, must be kept at reset value.

Bit 2:1 RDPRT[1:0]: Read protection Level status
00: Read protection Level 0 is enabled (ST production set up)
01: Read protection Level 1 is enabled
10: Reserved
11: Read protection Level 2 is enabled
Note: These bits are read-only.

Bit 0 OPTERR: Option byte Load error

When set, this indicates that the loaded option byte and its complement do not
match. The corresponding byte and its complement are read as OxFF in the
FLASH_OBR or FLASH_WRPR register.

Note: This bit is read-only.

3
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4.5.8 Write protection register (FLASH_WRPR)
Address offset: 0x20
Reset value: OxFFFF FFFF
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
WRP[31:16]

r r | r | r | r | r | r | r | r | r | r r | r | r r | r
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
WRP[15:0]

r r | r I r I r | r | r I r | r I r I r r | r I r r | r

Bits 31:0 WRP: Write protect
This register contains the write-protection option bytes loaded by the OBL.
These bits are read-only.
4.6 Flash register map
Table 10. Flash interface - register map and reset values
Offset | Register |5 |3 (R |8 |N|(&|Q|J|Q|Y|J[(K 2|25 (8|2 F|2|Y|F|S|o|w~|o|wst o0
Dl Wl <
FLASH_ @1 @l 2| LATENCY
ACR Lo 20
0x000 ElE| 2
Reset 111]0]o0]o]o
value
FLASH_ .
KEYR FKEYR[31:0]
0x004
Reset
X X X X X | X | X X X X X X X X X X X X | X | X | X X X X X X X X X X X X
value
FLASH_ )
OPTKEYR OPTKEYR[31:0]
0x008
Reset
Val X[ X[ X[ X[ X|X|X|X[|X[X[X[X|[X|X|X|X|X[|X[|X[X|X|[X|X|X|X|X|[X|[X|X|X]|X]|X
alue
©
e o
FLASH o | 4 >
SR olx &2
0x00C 4 o
=
Reset
value 0|0 0 0
I
2 T2 x| o
w w( X
FLASH_ 2z lzl2| |SEEE %o
CR ) o x| & 9l 5lala S(a|
0x010 2 ul g o| o
o
Reset olo| |olo 1/0]0/0 olofo
value
FLASH
AR FAR[31:0]
0x014
S;ff; o|lofo|ojo|ofo|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o]|o0]o0
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Table 10. Flash interface - register map and reset values (continued)

Offset | Register |5 |3 Q| X |K[&|Q (IS 2(2|E|e|2|TF (2|8 |F|2|o|o|~|o|lv|t|n|a|-|o
x
wl e oy =5
= « o) o v
o ) =
FLASH_ = 3 18l5] |56 2 B
© © 2| 2|6 | o x =
oorc| Oo% e e z<l 2 |5lelg 5 |3
X o|lg| z2| x| s g |©
[a) c
>
ReSEtxxxxxxxxxxxxxxxxxxxxxxxxOOOOxxxx
value
FLASH_ )
WRPR WRP[31:0]
0x020
Reset |yl g [ [ fafafafafalalalalalalalalalalalalalalalalafa{a{1]{1]1]1]1
value
Refer to Section 3.2.2: Memory map and register boundary addresses for the register
boundary addresses.
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Option byte description

5

Note:

3

Option byte description

There are eight option bytes. They are configured by the end user depending on the
application requirements. As a configuration example, the watchdog may be selected in
hardware or software mode.

A 32-bit word is split up as follows in the option bytes.

Table 11. Option byte format

31-24 23-16 15 -8 7-0

Complemented option
byte1

Complemented option

Option byte 1 byte0

Option byte 0

The organization of these bytes inside the information block is as shown in Table 12.

The option bytes can be read from the memory locations listed in Table 12 or from the
Option byte register (FLASH_OBR).

The new programmed option bytes (user, read/write protection) are loaded after a system
reset.

Table 12. Option byte organization

Address [31:24] [23:16] [15:8] [7:0]
0x1FFF F800 nUSER USER nRDP RDP
O0x1FFF F804 nData1 Data1 nData0 Data0
Ox1FFF F808 nWRP1 WRP1 nWRPO WRPO
Ox1FFF F80C nWRP3(") wRP3(") nWRP2(") wRrpP2(")

1. Available only on STM32F302xB/C/D/E. Must be kept at reset values in STM32F302x6/8 devices.
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Table 13. Description of the option bytes

Flash memory
address

Option bytes

Ox1FFF F800

Bits [31:24]: nUSER
Bits [23:16]: USER: User option byte (stored in FLASH_OBR[15:8])
This byte is used to configure the following features:
- Select the watchdog event: Hardware or software
- Reset event when entering Stop mode
- Reset event when entering Standby mode
Bit 23: Reserved
Bit 22: SRAM_PE (not available in STM32F302x6/8 devices)
The SRAM hardware parity check is disabled by default. This bit allows the user to
enable the SRAM hardware parity check.
0: Parity check enabled.
1: Parity check disabled.
Bit 21: VDDA_MONITOR
This bit selects the analog monitoring on the VDDA power source:
0: VDDA power supply supervisor disabled.
1: VDDA power supply supervisor enabled.
Bit 20: nBOOT1
Together with the BOOTO pin, this bit selects Boot mode from the main Flash
memory, SRAM or System memory. Refer to Section 3.5 on page 56.
Bit 19: Reserved, must be kept at reset.
Bit 18: nRST_STDBY
0: Reset generated when entering Standby mode.
1: No reset generated.
Bit 17: nRST_STOP
0: Reset generated when entering Stop mode
1: No reset generated
Bit 16: WDG_SW
0: Hardware watchdog
1: Software watchdog
Bits [15:8]: nRDP
Bits [7:0]: RDP: Read protection option byte
The value of this byte defines the Flash memory protection level
OxAA: Level 0
0xXX (except OXAA and OxCC): Level 1
O0xCC: Level 2

The protection levels are stored in the Flash_OBR Flash option bytes register
(RDPRT bits).

Ox1FFF F804

Datax: Two bytes for user data storage.
These addresses can be programmed using the option byte programming
procedure.
Bits [31:24]: nData1
Bits [23:16]: Data1 (stored in FLASH_OBR[31:24])
Bits [15:8]: nData0
Bits [7:0]: DataO0 (stored in FLASH_OBR[23:16])

3
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Table 13. Description of the option bytes (continued)

Flash memory
address

Option bytes

Ox1FFF F808

WRPx: Flash memory write protection option bytes

Note: Even if WRP2 and WRP3 are not available, they must be kept at reset

Bits [31:24]: nWRP1

Bits [23:16]: WRP1 (stored in FLASH_WRPR[15:8])
Bits [15:8]: nWRPO

Bits [7:0]: WRPO (stored in FLASH_WRPR[7:0])

0: Write protection active

1: Write protection not active

Refer to Section 4.3.2: Write protection for more details.

value.

Ox1FFF F80C

WRPx: Flash memory write protection option bytes (available only on
STM32F302xB/C)

Bits [31:24]: nWRP3

Bits [23:16]: WRP3 (stored in FLASH_WRPR[31:24])

Bits [15:8]: nWRP2

Bits [7:0]: WRP2 (stored in FLASH_WRPR[23:16])

One bit of the user option bytes WRPx is used to protect 2 pages of 2 Kbytes in
the main memory block.

0: Write protection active

1: Write protection not active

In total, 4 user option bytes are used to protect the whole main Flash memory.
WRPO: Write-protects pages 0 to 15

WRP1: Write-protects pages 16 to 31

WRP2: Write-protects pages 32 to 47"

WRP3: bits 0-6 write-protect pages 48 to 61, bit 7 write-protects pages 62 to 127
on STM32F302xB/C, pages 63 to 255 on STM32F302xD/E(")

1. Even if WRP2 and WRP3 are not available on the STM32F302x6/8, they must not be re-
programmed and must be kept at reset value OxFF.

On every system reset, the option byte loader (OBL) reads the information block and stores
the data into the Option byte register (FLASH_OBR) and the Write protection register
(FLASH_WRPR). Each option byte also has its complement in the information block. During
option loading, by verifying the option bit and its complement, it is possible to check that the
loading has correctly taken place. If this is not the case, an option byte error (OPTERR) is
generated. When a comparison error occurs, the corresponding option byte is forced to
O0xFF. The comparator is disabled when the option byte and its complement are both equal
to OxFF (Electrical Erase state).

3
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Cyclic redundancy check calculation unit (CRC)

Introduction

The CRC (cyclic redundancy check) calculation unit is used to get a CRC code from 8-, 16-
or 32-bit data word and a generator polynomial.

Among other applications, CRC-based techniques are used to verify data transmission or
storage integrity. In the scope of the functional safety standards, 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.

CRC main features

Fully programmable polynomial with programmable size (7, 8, 16, 32 bits)
Handles 8-,16-, 32-bit data size

Programmable CRC initial value

Single input/output 32-bit data register

Input buffer to avoid bus stall during calculation

CRC computation done in 4 AHB clock cycles (HCLK) for the 32-bit data size
General-purpose 8-bit register (can be used for temporary storage)
Reversibility option on 1/O data

3
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6.3 CRC functional description
6.3.1 CRC block diagram
Figure 7. CRC calculation unit block diagram
< 32-bit AHB bus >
i} il
\/ 32-bit (read access)
orc_hok | | Data register (out;uTt)
CRC computation
32-bit (write access) i} T T
Data register (input)
MS19882V2
6.3.2 CRC internal signals
Table 14. CRC internal input/output signals
Signal name Signal type Description
crc_hclk Digital input | AHB clock
6.3.3 CRC operation

3

The CRC calculation unit has a single 32-bit read/write data register (CRC_DR). It is used to
input new data (write access), and holds the result of the previous CRC calculation (read
access).

Each write operation to the data register creates a combination of the previous CRC value
(stored in CRC_DR) and the new one. CRC computation is done on the whole 32-bit data
word or byte by byte depending on the format of the data being written.

The CRC_DR register can be accessed by word, right-aligned half-word and right-aligned
byte. For the other registers only 32-bit access is allowed.

The duration of the computation depends on data width:

e 4 AHB clock cycles for 32-bit

e 2 AHB clock cycles for 16-bit

e 1 AHB clock cycles for 8-bit

An input buffer allows to immediately write a second data without waiting for any wait states
due to the previous CRC calculation.

The data size can be dynamically adjusted to minimize the number of write accesses for a
given number of bytes. For instance, a CRC for 5 bytes can be computed with a word write
followed by a byte write.
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The input data can be reversed, to manage the various endianness schemes. The reversing
operation can be performed on 8 bits, 16 bits and 32 bits depending on the REV_IN[1:0] bits
in the CRC_CR reqgister.
For example: input data 0x1A2B3C4D is used for CRC calculation as:

0x58D43CB2 with bit-reversal done by byte

0xD458B23C with bit-reversal done by half-word

0xB23CD458 with bit-reversal done on the full word

The output data can also be reversed by setting the REV_OUT bit in the CRC_CR register.

The operation is done at bit level: for example, output data 0x11223344 is converted into
0x22CC4488.

The CRC calculator can be initialized to a programmable value using the RESET control bit
in the CRC_CR register (the default value is OXFFFFFFFF).

The initial CRC value can be programmed with the CRC_INIT register. The CRC_DR
register is automatically initialized upon CRC_INIT register write access.

The CRC_IDR register can be used to hold a temporary value related to CRC calculation. It
is not affected by the RESET bit in the CRC_CR register.

Polynomial programmability

The polynomial coefficients are fully programmable through the CRC_POL register, and the
polynomial size can be configured to be 7, 8, 16 or 32 bits by programming the
POLYSIZE[1:0] bits in the CRC_CR register. Even polynomials are not supported.

If the CRC data is less than 32-bit, its value can be read from the least significant bits of the
CRC_DR register.

To obtain a reliable CRC calculation, the change on-fly of the polynomial value or size can
not be performed during a CRC calculation. As a result, if a CRC calculation is ongoing, the
application must either reset it or perform a CRC_DR read before changing the polynomial.

The default polynomial value is the CRC-32 (Ethernet) polynomial: 0x4C11DB?7.

3
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6.4 CRC registers
6.4.1 Data register (CRC_DR)
Address offset: 0x00
Reset value: OXFFFF FFFF
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
DR[31:16]
rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DRI[15:0]
w
Bits 31:0 DR[31:0]: Data register bits
This register is used to write new data to the CRC calculator.
It holds the previous CRC calculation result when it is read.
If the data size is less than 32 bits, the least significant bits are used to write/read the
correct value.
6.4.2 Independent data register (CRC_IDR)
Address offset: 0x04
Reset value: 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
IDR[7:0]
w

Bits 31:8 Reserved, must be kept cleared.

Bits 7:0 IDR[7:0]: General-purpose 8-bit data register bits

3

These bits can be used as a temporary storage location for one byte.

This register is not affected by CRC resets generated by the RESET bit in the CRC_CR register
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6.4.3 Control register (CRC_CR)
Address offset: 0x08
Reset value: 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
REV
OUT | REVIN[1:0] | POLYSIZE[1:0] RESET
rw rw rw w rw rs

Bits 31:8 Reserved, must be kept cleared.

Bit 7 REV_OUT: Reverse output data
This bit controls the reversal of the bit order of the output data.
0: Bit order not affected
1: Bit-reversed output format

Bits 6:5 REV_IN[1:0]: Reverse input data
These bits control the reversal of the bit order of the input data
00: Bit order not affected
01: Bit reversal done by byte
10: Bit reversal done by half-word
11: Bit reversal done by word

Bits 4:3 POLYSIZE[1:0]: Polynomial size

These bits control the size of the polynomial.
00: 32 bit polynomial

01: 16 bit polynomial

10: 8 bit polynomial

11: 7 bit polynomial

Bits 2:1 Reserved, must be kept cleared.

Bit 0 RESET: RESET bit

This bit is set by software to reset the CRC calculation unit and set the data register to the value
stored in the CRC_INIT register. This bit can only be set, it is automatically cleared by hardware

6.4.4 Initial CRC value (CRC_INIT)
Address offset: 0x10
Reset value: OxFFFF FFFF
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
CRC_INIT[31:16]
rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CRC_INIT[15:0]
rw
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Bits 31:0 CRC_INIT: Programmable initial CRC value
This register is used to write the CRC initial value.

6.4.5 CRC polynomial (CRC_POL)

Address offset: 0x14
Reset value: 0x04C11DB7

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
POL[31:16]
rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
POL[15:0]
rw

Bits 31:0 POL[31:0]: Programmable polynomial

This register is used to write the coefficients of the polynomial to be used for CRC calculation.

If the polynomial size is less than 32-bits, the least significant bits have to be used to program the
correct value.

6.4.6 CRC register map

Table 15. CRC register map and reset values

Offset| Register |5|3|QXINQ|QI|IRNQ|KRNS(2=|22T 2 ST 2 |o|w|~|0(v/t o |- 0
CRC_DR DR[31:0]
0x00
Resetvalue1111111111111111111111111‘1‘1‘1‘1|1‘1‘1
CRC_IDR IDR[7:0]
0x04
Reset value 0 0‘0 o‘o ojo]|o0
— S
= 2 =
8 = fm m
CRC_CR | £ | B a
0x08 o > 5 w
X oy o)
o
Reset value 0 0‘0 O‘O 0
CRC_INIT CRC_INIT[31:0]
0x10
Reset value 1‘1|1‘1|1‘1‘1|1‘1|1‘1‘1‘1‘1|1‘1‘1‘1‘1|1‘1‘1‘1‘1|1‘1‘1‘1‘1|1‘1‘1
CRC_POL Polynomial coefficients
0x14
Reset value 0x04C11DB7

Refer to Section 3.2.2 on page 47 for the register boundary addresses.
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7 Peripheral interconnect matrix

71 Introduction

Several STM32F3 peripherals have internal interconnections. Knowing these
interconnections allows the following benefits:

e Autonomous communication between peripherals,

e Efficient synchronization between peripherals,

e Discard the software latency and minimize GPIOs configuration,

e  Optimum number of available pins even with small packages,

e Avoid the use of connectors and design an optimized PCB with less dissipated energy.

7.2 Connection summary

The following table presents the matrix for the peripheral interconnect.

Table 16. STM32F302xx peripherals interconnect matrix(")

Destination
3 - s
= S S [ |0 |= | YN _ | =
S T INInll|IT|lalala|lg| & =R |8 Y || =
<} N o =
n§<2800038 - |lF|F FlRlO]|=
Q Ix|-|-|x|-|-|-]- e T e e A I T I I
<€
S
AN
O |- Ix|-|-1-1-1-1-1-1-"1-1-1-"{-"1-/1-/1-1-]1-*
o
<€
)
%--———-----x---xx——-
o}
O
(Q]
o
= | - - -0 --1-1-1-1-1-1x|-]-]-|x|x/|-1-1-+-
o}
O
<
o
= | - |- - -] x - - x| x| - -
o}
O
(o}
o
= | - -] - -] x - x-x |- -
o}
O
S
o
s | - |- x|-1--1-1-1-{-1-1-01-1-01-1-/1-1-1-
&
o}
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Table 16. STM32F302xx peripherals interconnect matrix(!) (continued)

Destination

INI1LAI

1ova

(2VWNIL

(z2)€NILL

ZNIL

LLNIL

9LNIL

SLNIL

LNIL

¢diNvdOo

(z)dNVdO

9dINOD

YdINOD

¢diNOD

(2)+dINOD

(z) €Oav

1oav

(2 CVINQ

LVING

aainog

¢d\VdO

FNILL

(2)+1dS

L1dvSn

(e)¥1dS

SLANIL

9LNIL

LLNIL

CINIL

(2)€NIL

(2VNIL

9NIL

Scl/elds

Scl/elds

¢ldavsn
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Table 16. STM32F302xx peripherals interconnect matrix(!) (continued)

Destination

INI1LAI

1ova

(2VWNIL

(z2)€NILL

ZNIL

LLNIL

9LNIL

SLNIL

LNIL

¢diNvdOo

(z)dNVdO

9dINOD

YdINOD

¢diNOD

(2)+dINOD

(z) €Oav

1oav

(2 CVINQ

LVING

aainog

€14vsn

(2)V1dvNn

(251dvN
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[4er4|
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#)€9¢l

S1

1vdaA

JueIA

SSO
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(z)/0M Aed
NVYHS

)nejpieH
Ndo
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Table 16. STM32F302xx peripherals interconnect matrix(!) (continued)

Destination
(] —_
Sl_lg|_|g|8|als|lelX|y < s
b>H B B ol e ol Y- W Y - VR - YO - el = == I VI BT M Bl
% |512|3/8|8/5/8|5 3528222222 E
ol =| < o F |l =l = = = | = | &
w
o | -|-1-1-1-1-1-1-1-1-{-1-/x|-1-1-1-1-1-
-1
< I I I I I N R R T R R R . S R R R R I
O
=
O
= |- -1 -1-1-"1-1-/-/-/-|1-|1-/|x1|-1-71-1-1-1-
x

X means interconnect, and “-” means no interconnect.
Only in STM32F302xB/C/D/E.

Only in STM32F302xD/E.

Not in STM32F302xB/C.

E

7.3 Interconnection details

7.31 DMA interconnections

Hardware DMA requests are managed by peripherals. The DMA channels dedicated to
each peripheral are summarized in Section 12.4.7: DMA request mapping.

7.3.2 From ADC to ADC

ADC1 can be used as a "master" to trigger ADC2 "slave" start of conversion.

In dual ADC mode, the converted data of the master and slave ADCs can be read in
parallel.

A description of dual ADC mode is provided in Section 15.3.29: Dual ADC modes
(STM32F302xB/C/D/E only).

7.3.3 From ADC to TIM

ADC1 can provide trigger event through watchdog signals to advanced-control timers
(TIM1).

A description of the ADC analog watchdog settings is provided in Section 15.3.28: Analog
window watchdog (AWD1EN, JAWD1EN, AWD1SGL, AWD1CH, AWD2CH, AWD3CH,
AWD_HTx, AWD_LTx, AWDx).

The output (from ADC) is on signals ADC1_AWDx_OUT (x = 1..3 as there are 3 analog
watchdogs per ADC) and the input (to timer) on signal TIMx_ETR (external trigger).

TIMx_ETR is connected to ADC1_AWDx_OUT through bits in TIM1_OR registers; refer to
Section 20.4.21: TIM1 option registers (TIMx_OR).

3
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7.3.4

7.3.5

7.3.6

7.3.7

91/1080

From TIM and EXTI to ADC

General-purpose timers (TIM2/TIM3/TIM4), basic timers (TIM6), advanced-control timer
(TIM1), general-purpose timer (TIM15/TIM16/TIM17) and EXTI can be used to generate an
ADC triggering event.

The output (from timer) is on signal TIMx_TRGO, TIMx_TRGO2 or TIMx_CCx event.
The input (to ADC) is on signal EXT[15:0], JEXT[15:0].
The connection between timers and ADCs or also EXTI & ADCs is provided in:

e Table 87: ADC1 (master) & 2 (slave) - External triggers for reqular channels
e Table 88: ADC1 & ADC2 - External trigger for injected channels

From OPAMP to ADC

There are two interconnection types:

1. Connect OPAMP output reference voltage to an internal ADC channel. This connection
can be used for OPAMP calibration. For more details, please refer to the Section
Calibration in the OPAMP chapter.

Section 15.3.11: Channel selection (SQRx, JSQRXx) provides the exact ADC channels

to be used.
Table 17. VREFOPAMPx to ADC channel
VREFOPAMPXx ADC channel
VREFOPAMP1(1) ADC1_IN15
VREFOPAMP2 ADC2_IN17()

1. Only in STM32F302xB/C/DI/E.

2. OPAMPXx output, x = 1, 2 can be connected to ADCy channels, y= 1, 2 through the
GPIOs. See summary in the table below. Refer to Section 18.3.4: Using the OPAMP
outputs as ADC inputs.

Table 18. OPAMP output to ADC input

OPAMPXx output ADC channel Used pins
OPAMP1_VvouT(" ADC1_IN3 PA2
OPAMP2_VOUT ADC2_IN3(1 PA6

1. Only in STM32F302xB/C/DI/E.

From TS to ADC

Internal temperature sensor (VTS) is connected internally to ADC1_IN16. Refer to
Section 15.3.30: Temperature sensor.

From VBAT to ADC

VBAT/2 output voltage can be converted using ADC1_IN17. This interconnection is
explained in Section 15.3.31: VBAT supply monitoring.
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7.3.8 From VREFINT to ADC

VREFINT is internally connected to channel 18 of the ADCs. This allows the monitoring of
its value as described in Section 15.3.32: Monitoring the internal voltage reference.

7.3.9 From COMP to TIM

The comparators outputs can be redirected internally to different timer inputs:
e  break input 1/2 for fast PWM shutdowns,

e OCREF_CLR input,

e Input capture.

To select which timer input must be connected to the comparator output, the bits field
COMPXOUTSEL in the COMPx_CSR register are used.

The following table gives an overview of all possible comparator outputs redirection to the

timer inputs.
Table 19. Comparator outputs to timer inputs
COMP output selection
TIM1 TIM2 TIM3(™) TIM4 TIM15 TIM16
< = @ @ o
T | 2 o o o
o <
g ¥| g 3 % % N.A N.A N.A
O < O < O
© EE| EE| C>| L_>| 9| C>| 9| C>|
- ™ T AN AN N ™M
=== = = = = =
FFEFF (R (R
T I @ @
~ 5 3 3 3
s | <9 o o
= SO T © © N.A N.A N.A
O < O < O
o FES0 Q0o Qo
R <o o o
=== = = = = =
FFFF [S = (S
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Note:

7.3.10

7.3.11
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Table 19. Comparator outputs to timer inputs (continued)

COMP output selection

TIM1

TIM2

TIM3()

TIM4

TIM15

TIM16

COMP4

TIM1_BRK
TIM1_BRK2

N.A

TIM3_OCrefCIear

TIM3_IC3

TIM15_OCrefClear
TIM15_1C2

TIM4_IC2

N.A

TIM1_BRK2

COMP6
TIM1_BRK_ACTH

TIM2_IC2

TIM2_OCrefClear

N.A

N.A

TIM4_IC4

TIM16_ICA1

TIM16_OCrefClear

1. Only in STM32F302xB/C/DI/E.

When the comparator output is configured to be connected internally to timers break input,

the following must be considered:

1/ COMP1/2/6 can be used to control TIM1_BRK_ACTH (this break is always active high
with no digital filter) and to control also TIM1_BRK2 input.

2/ COMP4 can be used to control TIM1_BRK and the TIM1_BRK2 input (same as the other

comparators).

From TIM to COMP

The timers output can be selected as comparators outputs blanking signals using the
“COMPx_BLANKING?” bits in “COMPx_CSR” register. More details on the blanking function
can be found in Section 17.3.6: Comparator output blanking function.

Table 20. Timer output selection as comparator blanking source

COMP blanking source

COMP1 COMP2 COMP4 COMP6
TIM1 TIM1 OC5 TIM1 OC5 - -
TIM15 - - TIM15 OCA1 TIM15 OC2
TIM2 TIM2 OC3 TIM2 OC3 - TIM2 OC4
TIM3 TIM3 OC3 TIM3 OC3 TIM3 OC4 -

From DAC to COMP
The comparators inverting input may be a DAC channel output (DAC1_CH1).
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7.3.12

7.3.13

7.3.14

7.3.15

3

The selection is made based on “COMPxINMSEL” bits value in “COMPx_CSR” register.

From VREFINT to COMP

Besides to the DAC channel output, Vrefint (x1, x3/4, x1/2, x1/4) can be selected as
comparator inverting input using “COMPxINMSEL” bits in “COMPx_CSR” register.

From DAC to OPAMP

In STM32F302xB/C/D/E, the DAC1 output is connected internally to OPAMP1 non-inverting
input.

From TIM to OPAMP

The switch between OPAMP inverting and non-inverting inputs can be done automatically.
This automatic switch is triggered by the TIM1 CC6 output arriving on the OPAMP input
multiplexers. More details on this feature are available in Section 18.3.6: Timer controlled
Multiplexer mode.

From TIM to TIM

Some STM32F3 timers are linked together internally for timer synchronization or chaining.

When one timer is configured in Master Mode, it can reset, start, stop or clock the counter of

another timer configured in Slave Mode.

A description of the feature with the various synchronization modes is available in:

e  Section 20.3.25: Timer synchronization for the advanced-control timers (TIM1)

e Section 21.3.19: Timer synchronization for the general-purpose timers
(TIM2/TIM3/TIM4)

The slave mode selection is made using “SMS” bits, as described in:

e  Section 20.4.3: TIM1 slave mode control register (TIMx_SMCR),

e  Section 21.4.3: TIMx slave mode control register (TIMx_SMCR) for the general-
purpose timers (TIM2/TIM3/TIM4),

e  Section 22.5.3: TIM15 slave mode control register (TIM15_SMCR).

The possible master/slave connections are summarized in the following table providing the
internal trigger connection:
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Table 21. Timer synchronization

SLAVE

TIM1 TIM2 TIm3(") TIM4 TIM15

TIM1 - TIM2_ITRO TIM3_ITRO TIM4_ITRO -
TIM2 | TIM1_ITR1 - TIM3_ITR1 TIM4_ITR1 | TIM15_ITRO
y | TIM3 | TIM1_ITR2 TIM2_ITR2 - TIM4_ITR2 | TIM15_ITR1
E TIM4 | TIM1_ITR3 TIM2_ITR3 TIM3_ITR3 - -
= | Tm15 | TIM1_ITRO - TIM3_ITR2 - -
TIM16 - - - - TIM15_ITR2
TIM17 | TIM1_ITR3 - - - TIM15_ITR3

1.

7.3.16

7.3.17

95/1080

Only in STM32F302xB/C/D/E

From break input sources to TIM

In addition to comparators outputs, other sources can be used as trigger for the internal
break events of some timers (TIM1/TIM15/TIM16/TIM17). For example:

e the clock failure event generated by CSS, refer to Section 9.2.6: System clock
(SYSCLK) selection for more details,

e the PVD output, refer to Section 8.2.2: Programmable voltage detector (PVD) for more
details,

e the SRAM parity error signal, refer to Section 3.3.1: Parity check for more details,
e the Cortex-M4 LOCKUP (Hardfault) output.

The sources mentioned above can be connected internally to TIMx_BRK_ACTH input,
x=1,15,16,17.

The purpose of the break function is to protect power switches driven by PWM signals
generated by the timers.

More details on the break feature are provided in:
e  Section 20.3.16: Using the break function for the advanced-control timers (TIM1)

e Section 22.4.13: Using the break function for the general-purpose timers
(TIM15/TIM16/TIM17)

From HSE, HSI, LSE, LSI, MCO, RTC to TIM

TIM16 can be used for the measurement of internal/external clock sources. TIM16 channel1
input capture is connected to HSE/32, GPIO, RTC clock and MCO to output clocks among
(HSE, HSI, LSE, LSI, SYSCLK, PLLCLK, PLLCLK/2).

The selection is performed through the TI1_RMP [1:0] bits in the TIM16_OR register.
This allows calibrating the HSI/LSI clocks.

More details are provided in Section 9.2.14: Internal/external clock measurement with
TIM16.

S74
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7.3.18 From TIM and EXTI to DAC
A timer counter may be used as a trigger for DAC conversions.
The TRGO event is the internal signal that will trigger conversion.
The following table provides a summary of DACs interconnections with timers:
This is described in Section 16.5.4: DAC trigger selection.
Table 22. Timer and EXTI signals triggering DAC1 conversions
Timer DAC1()
TIM2 X
Tim3™ X
Tim4™) X
TIM6 X
TIM15 X
EXTI line9 X
1. Only in STM32F302xB/C/D/E devices.
7.3.19 From TIM to IRTIM

3

General-purpose timer (TIM16/TIM17) output channels TIMx_OC1 are used to generate the
waveform of infrared signal output. The functionality is described in Section 24: Infrared

interface (IRTIM).
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8 Power control (PWR)

8.1 Power supplies

STM32F302xx devices require a 2.0 V - 3.6 V operating supply voltage (Vpp)anda 2.0V -
3.6 V analog supply voltage (Vppa)- The embedded regulator is used to supply the internal

1.8 V digital power.

The real-time clock (RTC) and backup registers can be powered from the Vgt voltage
when the main Vpp supply is powered off.

Figure 8. Power supply overview

VDDA domain

A/D converter
D/A converter
VSSA [ ——— | Temp. sensor
VDDA ll;{fiet block
RCs

OPAMP
Comparators

VDD domain 1.8 V domain

1/0 ring

VvsSS [J— Core .
Standby circuitry Memories
—

VDD (Wakeup logic, Dig.ital
IWDG) peripherals

| Voltage regulator |——

Low voltage detector

\ RTC domain

LSE crystal 32K osc
VBAT [}~ BKP registers

RCC BDCR register
RTC

MS19668V2

The following supply voltages are available:

e Vpp and Vgg: external power supply for I/Os and core.
These supply voltages are provided externally through Vpp and Vgg pins. Vpp = 2.0 to

36V.

3
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8.1.1

8.1.2

3

Vpp must always be kept lower than or equal to Vppa.

e VDD18=1.65to0 1.95V (VDD18 domain): power supply for digital core, SRAM and
Flash memory.
VDD18 is internally generated through an internal voltage regulator .

e Vppa, Vgsa= 2.0 to 3.6 V : external power supply for ADC, DAC, comparators,
operational amplifiers, temperature sensor, PLL, HSI 8 MHz oscillator, LS| 40 kHz
oscillator, and reset block.

Vppa must be in the 2.4 to 3.6 V range when the OPAMP and DAC are used.
It is forbidden to have Vppa < Vpp - 0.4 V. An external Schottky diode must be placed
between Vpp and Vppp to guarantee that this condition is met.

e Vpat= 1.65to 3.6 V: Backup power supply for RTC, LSE oscillator, PC13 to PC15 and
backup registers when Vpp is not present. When Vpp supply is present, the internal
power switch switches the backup power to Vpp. If Vgat is not used, it must be
connected to Vpp.

Independent A/D and D/A converter supply and reference voltage

To improve conversion accuracy, the ADC and the DAC have an independent power supply
which can be separately filtered and shielded from noise on the PCB.

The ADC and DAC voltage supply input is available on a separate VDDA pin. An isolated
supply ground connection is provided on the VSSA pin.

144- and 100-pin package connections (only on STM32F302xB/CD/E)

To ensure a better accuracy on low-voltage inputs and outputs, a separate external
reference voltage can be connected on VREF+. VREF+ is the highest voltage, represented
by the full scale value, for an analog input (ADC) or output (DAC) signal.

64-pin, 49-pin, 48-pin and 32-pin package connections

On these packages, the VREF+ and VREF- pins are not available. They are internally
connected to the ADC voltage supply (Vppa) and ground (Vggp) respectively.

The Vppa supply/reference voltage can be equal to or higher than Vpp. When a single
supply is used, Vppa can be externally connected to Vpp, through the external filtering
circuit in order to ensure a noise free Vppa/reference voltage.

When Vppa is different from Vpp, Vppa must always be higher or equal to Vpp. To maintain
a safe potential difference between Vppp and Vpp during power-up/power-down, an
external Schottky diode can be used between Vpp and Vppa. Refer to the datasheet for the
maximum allowed difference.

Battery backup domain

To retain the content of the Backup registers and supply the RTC function when Vpp is
turned off, Vgat pin can be connected to an optional standby voltage supplied by a battery
or by another source.

The Vgat pin powers the RTC unit, the LSE oscillator and the PC13 to PC15 I/Os, allowing
the RTC to operate even when the main power supply is turned off. The switch to the Vgar
supply is controlled by the Power Down Reset embedded in the Reset block.

DocID025202 Rev 7 98/1080




Power control (PWR) RMO0365

Note:

8.1.3

99/1080

Warning: During tgstrempo (temporization at Vpp startup) or after a PDR
is detected, the power switch between Vg1 and Vpp remains
connected to Vgar
During the startup phase, if Vpp is established in less than
trsTTEMPO (Refer to the datasheet for the value of trstrEMPO)
and Vpp > Vgar + 0.6 V, a current may be injected into Vgt
through an internal diode connected between Vpp and the
power switch (VgaT).

If the power supply/battery connected to the Vgar pin cannot
support this current injection, it is strongly recommended to
connect an external low-drop diode between this power
supply and the Vgat pin.

If no external battery is used in the application, it is recommended to connect Vgar
externally to Vpp with a 100 nF external ceramic decoupling capacitor (for more details refer
to AN4206).

When the RTC domain is supplied by Vpp (analog switch connected to Vpp), the following
functions are available:

e PC13, PC14 and PC15 can be used as GPIO pins

e PC13, PC14 and PC15 can be configured by RTC or LSE (refer to Section 27.3: RTC
functional description on page 724)

Due to the fact that the switch only sinks a limited amount of current (3 mA), the use of
GPIOs PC13 to PC15 in output mode is restricted: the speed has to be limited to 2 MHz with
a maximum load of 30 pF and these I/Os must not be used as a current source (e.g. to drive
an LED).

When the RTC domain is supplied by Vgar (analog switch connected to Vgar because Vpp
is not present), the following functions are available:

e PC13, PC14 and PC15 can be controlled only by RTC or LSE (refer to Section 27.3:
RTC functional description on page 724)

Voltage regulator

The voltage regulator is always enabled after Reset. It works in three different modes

depending on the application modes.

¢ In Run mode, the regulator supplies full power to the 1.8 V domain (core, memories
and digital peripherals).

e In Stop mode the regulator supplies low-power to the 1.8 V domain, preserving
contents of registers and SRAM.

e In Standby Mode, the regulator is powered off. The contents of the registers and SRAM
are lost except for the Standby circuitry and the RTC Domain.

3
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8.2 Power supply supervisor

8.21 Power on reset (POR)/power down reset (PDR)

The device has an integrated power-on reset (POR) and power-down reset (PDR) circuits
which are always active and ensure proper operation above a threshold of 2 V.

The device remains in Reset mode when the monitored supply voltage is below a specified

threshold, Vpor/ppr, Without the need for an external reset circuit.

e  The POR monitors only the Vpp supply voltage. During the startup phase Vppa must
arrive first and be greater than or equal to Vpp.

e The PDR monitors both the Vpp and Vppa supply voltages. However, if the application
is designed with Vppp higher than or equal to Vpp, the Vppa power supply supervisor
can be disabled (by programming a dedicated VDDA _MONITOR option bit) to reduce
the power consumption.

For more details on the power on /power down reset threshold, refer to the electrical
characteristics section in the datasheet.

Figure 9. Power on reset/power down reset waveform

VbpVppa

40 mV
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, Temporization
i 'RSTTEMPO

Reset
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8.2.2

101/1080

Programmable voltage detector (PVD)

User can use the PVD to monitor the Vpp power supply by comparing it to a threshold
selected by the PLS[2:0] bits in the Power control register (PWR_CR).

The PVD is enabled by setting the PVDE bit.

A PVDO flag is available, in the Power control/status register (PWR_CSR), to indicate if Vpp
is higher or lower than the PVD threshold. This event is internally connected to the EXTI
line16 and can generate an interrupt if enabled through the EXTI registers. The PVD output
interrupt can be generated when Vpp drops below the PVD threshold and/or when Vpp
rises above the PVD threshold depending on EXTI line16 rising/falling edge configuration.
As an example the service routine could perform emergency shutdown tasks.

Figure 10. PVD thresholds
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8.3

8.3.1

3

Low-power modes

By default, the microcontroller is in Run mode after a system or a power Reset. Several low-
power modes are available to save power when the CPU does not need to be kept running,
for example when waiting for an external event. It is up to the user to select the mode that
gives the best compromise between low-power consumption, short startup time and
available wakeup sources.

The device features three low-power modes:

e  Sleep mode (CPU clock off, all peripherals including ARM® Cortex®-M4 core
peripherals like NVIC, SysTick, etc. are kept running)

e  Stop mode (all clocks are stopped)
e  Standby mode (1.8V domain powered-off)

In addition, the power consumption in Run mode can be reduce by one of the following

means:

e  Slowing down the system clocks
e Gating the clocks to the APB and AHB peripherals when they are unused.

Table 23. Low-power mode summary

Effecton
Effect on 1.8V \' Voltage
Mode name Entry wakeup domain clocks don?xgin regulator
clocks
Sleep WEFI Any interrupt CPU clock OFF
(Sleep now or no effect on other None ON
Sleep-on - WFE Wakeup event clocks or analog
exit) clock sources
Any EXTlI line
(configured in the ON or in low-
PDDS and LPDS | EXTI registers) power mode
Stop bits + _ | Specific (depends on
SLEEPDEEP bit | communication Power control
+WFlor WFE | peripherals on . HSland | rogister
reception events | All 1.8V domain | HSE (PWR_CR))
(USART, 12C) clocks OFF oscillators
OFF
WKUP pin rising
PDDS bit + edge, RTC alarm,
Standby SLEEPDEEP bit | external reset in OFF
+ WFI or WFE NRST pin,
IWDG reset

Slowing down system clocks

In Run mode the speed of the system clocks (SYSCLK, HCLK, PCLK) can be reduced by
programming the prescaler registers. These prescalers can also be used to slow down
peripherals before entering Sleep mode.

For more details refer to Section 9.4.2: Clock configuration register (RCC_CFGR).
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8.3.2

8.3.3

103/1080

Peripheral clock gating

In Run mode, the HCLK and PCLK for individual peripherals and memories can be stopped
at any time to reduce power consumption.

To further reduce power consumption in Sleep mode the peripheral clocks can be disabled
prior to executing the WFI or WFE instructions.

Peripheral clock gating is controlled by the AHB peripheral clock enable register
(RCC_AHBENR), APB1 peripheral clock enable register (RCC_APB1ENR) and APB2
peripheral clock enable register (RCC_APB2ENR).

Sleep mode

Entering Sleep mode

The Sleep mode is entered by executing the WFI (Wait For Interrupt) or WFE (Wait for
Event) instructions. Two options are available to select the Sleep mode entry mechanism,
depending on the SLEEPONEXIT bit in the ARM® Cortex®-M4 System Control register:

e  Sleep-now: if the SLEEPONEXIT bit is cleared, the MCU enters Sleep mode as soon
as WFI or WFE instruction is executed.

e  Sleep-on-exit: if the SLEEPONEXIT bit is set, the MCU enters Sleep mode as soon as
it exits the lowest priority ISR.
In the Sleep mode, all I/O pins keep the same state as in the Run mode.

Refer to Table 24 and Table 25 for details on how to enter Sleep mode.

Exiting Sleep mode

If the WFI instruction is used to enter Sleep mode, any peripheral interrupt acknowledged by
the nested vectored interrupt controller (NVIC) can wake up the device from Sleep mode.

If the WFE instruction is used to enter Sleep mode, the MCU exits Sleep mode as soon as

an event occurs. The wakeup event can be generated either by:

e enabling an interrupt in the peripheral control register but not in the NVIC, and enabling
the SEVONPEND bit in the ARM® Cortex®-M4 System Control register. When the
MCU resumes from WFE, the peripheral interrupt pending bit and the peripheral NVIC
IRQ channel pending bit (in the NVIC interrupt clear pending register) have to be
cleared.

e orconfiguring an external or internal EXTI line in event mode. When the CPU resumes
from WFE, it is not necessary to clear the peripheral interrupt pending bit or the NVIC
IRQ channel pending bit as the pending bit corresponding to the event line is not set.

This mode offers the lowest wakeup time as no time is wasted in interrupt entry/exit.

Refer to Table 24 and Table 25 for more details on how to exit Sleep mode.

3
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Table 24. Sleep-now

Sleep-now mode Description
WFI (Wait for Interrupt) or WFE (Wait for Event) while:
Mode entr — SLEEPDEEP = 0 and
Y — SLEEPONEXIT =0
Refer to the ARM® Cortex®-M4 System Control register.
If WFI was used for entry:
Interrupt: Refer to Table 40: STM32F302xB/C/D/E vector table and
Mode exit Table 41: STM32F302x6/8 vector table.
If WFE was used for entry
Wakeup event: Refer to Section 13.2.3: Wakeup event management
Wakeup latency None
Table 25. Sleep-on-exit
Sleep-on-exit Description
WEFI (wait for interrupt) while:
Mode entr — SLEEPDEEP = 0 and
Y — SLEEPONEXIT = 1
Refer to the ARM® Cortex®-M4 System Control register.
Mode exit Interrupt: refer to Table 40: STM32F302xB/C/D/E vector table and
Table 41: STM32F302x6/8 vector table.
Wakeup latency None

8.3.4 Stop mode

The Stop mode is based on the ARM® Cortex®-M4 deepsleep mode combined with
peripheral clock gating. The voltage regulator can be configured either in normal or low-
power mode in the STM32F302xx devices. In the Stop mode, all I/O pins keep the same
state as in the Run mode.

Entering Stop mode
Refer to Table 26 for details on how to enter the Stop mode.

To further reduce power consumption in Stop mode, the internal voltage regulator can be put
in low-power mode. This is configured by the LPDS bit of the Power control register
(PWR_CR).

If Flash memory programming is ongoing, the Stop mode entry is delayed until the memory
access is finished.

If an access to the APB domain is ongoing, The Stop mode entry is delayed until the APB
access is finished.
In Stop mode, the following features can be selected by programming individual control bits:

e Independent watchdog (IWDG): the IWDG is started by writing to its Key register or by
hardware option. Once started it cannot be stopped except by a Reset. See

3
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Section 26.3: IWDG functional description in Section 26: Independent watchdog
(IWDG).

e real-time clock (RTC): this is configured by the RTCEN bit in the RTC domain control
register (RCC_BDCR)

e Internal RC oscillator (LS| RC): this is configured by the LSION bit in the Control/status
register (RCC_CSR).

e External 32.768 kHz oscillator (LSE OSC): this is configured by the LSEON bit in the
RTC domain control register RCC_BDCR).

The ADC or DAC can also consume power during the Stop mode, unless they are disabled
before entering it. To disable the ADC, the ADDIS bit must be set in the ADCx_CR register.
To disable the DAC, the ENx bit in the DAC_CR register must be written to 0.

Exiting Stop mode
Refer to Table 26 for more details on how to exit Stop mode.

When exiting Stop mode by issuing an interrupt or a wakeup event, the HSI RC oscillator is
selected as system clock.

When the voltage regulator operates in low-power mode, an additional startup delay is
incurred when waking up from Stop mode. By keeping the internal regulator ON during Stop
mode, the consumption is higher although the startup time is reduced.

3
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8.3.5

3

Table 26. Stop mode

Stop mode

Description

Mode entry

WFI (Wait for Interrupt) or WFE (Wait for Event) while:

— Set SLEEPDEEP bit in ARM® Cortex®-M4 System Control register

— Clear PDDS bit in Power Control register (PWR_CR)

— Select the voltage regulator mode by configuring LPDS bit in PWR_CR

Note: To enter Stop mode, all EXTI Line pending bits (in Pending register
(EXTI_PR1)), all peripherals interrupt pending bits and RTC Alarm flag
must be reset. Otherwise, the Stop mode entry procedure is ignored and
program execution continues.

If the application needs to disable the external oscillator (external clock)
before entering Stop mode, the system clock source must be first switched
to HSI and then clear the HSEON bit.

Otherwise, if before entering Stop mode the HSEON bit is kept at 1, the
security system (CSS) feature must be enabled to detect any external
oscillator (external clock) failure and avoid a malfunction when entering
Stop mode.

Mode exit

If WFI was used for entry:

— Any EXTI Line configured in Interrupt mode (the corresponding EXTI
Interrupt vector must be enabled in the NVIC).

— Some specific communication peripherals (USART, 12C) interrupts, when
programmed in wakeup mode (the peripheral must be programmed in
wakeup mode and the corresponding interrupt vector must be enabled in
the NVIC).

Refer to Table 40: STM32F302xB/C/D/E vector table and Table 41:
STM32F302x6/8 vector table.

If WFE was used for entry:

Any EXTI Line configured in event mode. Refer to Section 13.2.3:
Wakeup event management on page 213

Wakeup latency

HSI RC wakeup time + regulator wakeup time from Low-power mode

Standby mode

The Standby mode allows to achieve the lowest power consumption. It is based on the
ARM® Cortex®-M4 deepsleep mode, with the voltage regulator disabled. The 1.8 V domain
is consequently powered off. The PLL, the HSI oscillator and the HSE oscillator are also
switched off. SRAM and register contents are lost except for registers in the RTC domain
and Standby circuitry (see Figure 8).

Entering Standby mode

Refer to Table 27 for more details on how to enter Standby mode.

In Standby mode, the following features can be selected by programming individual control

bits:

¢ Independent watchdog (IWDG): the IWDG is started by writing to its Key register or by
hardware option. Once started it cannot be stopped except by a reset. See
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Section 26.3: IWDG functional description in Section 26: Independent watchdog
(IWDG).

e real-time clock (RTC): this is configured by the RTCEN bit in the RTC domain control
register (RCC_BDCR)

e Internal RC oscillator (LS| RC): this is configured by the LSION bit in the Control/status
register (RCC_CSR).

e External 32.768 kHz oscillator (LSE OSC): this is configured by the LSEON bit in the
RTC domain control register (RCC_BDCR)

Exiting Standby mode

The microcontroller exits the Standby mode when an external reset (NRST pin), an IWDG
reset, a rising edge on the WKUP pin or the rising edge of an RTC alarm occurs (see
Figure 283: RTC block diagram). All registers are reset after wakeup from Standby except
for Power control/status register (PWR_CSR).

After waking up from Standby mode, program execution restarts in the same way as after a
Reset (boot pins sampling, vector reset is fetched, etc.). The SBF status flag in the Power
control/status register (PWR_CSR) indicates that the MCU was in Standby mode.

Refer to Table 27 for more details on how to exit Standby mode.

Table 27. Standby mode

Standby mode Description

WFI (Wait for Interrupt) or WFE (Wait for Event) while:
— Set SLEEPDEEP in ARM® Cortex®-M4 System Control register

Mode ent
& — Set PDDS bit in Power Control register (PWR_CR)
— Clear WUF bit in Power Control/Status register (PWR_CSR)
Mode exit WKUP pin rising edge, RTC alarm event’s rising edge, external Reset in
NRST pin, IWDG Reset.
Wakeup latency Reset phase

I/0 states in Standby mode

In Standby mode, all I/O pins are high impedance except:
e Reset pad (still available)

e TAMPER pin if configured for tamper or calibration out
e  WKUP pin, if enabled

Debug mode

By default, the debug connection is lost if the application puts the MCU in Stop or Standby
mode while the debug features are used. This is due to the fact that the ARM® Cortex®-M4
core is no longer clocked.

However, by setting some configuration bits in the DBGMCU_CR register, the software can
be debugged even when using the low-power modes extensively.

3
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8.3.6 Auto-wakeup from low-power mode

The RTC can be used to wakeup the MCU from low-power mode without depending on an
external interrupt (Auto-wakeup mode). The RTC provides a programmable time base for
waking up from Stop or Standby mode at regular intervals. For this purpose, two of the three
alternative RTC clock sources can be selected by programming the RTCSEL[1:0] bits in the
RTC domain control register (RCC_BDCR):

e Low-power 32.768 kHz external crystal oscillator (LSE OSC).
This clock source provides a precise time base with very low-power consumption (less
than 1uA added consumption in typical conditions)

e Low-power internal RC Oscillator (LSI RC)
This clock source has the advantage of saving the cost of the 32.768 kHz crystal. This
internal RC Oscillator is designed to add minimum power consumption.

To wakeup from Stop mode with an RTC alarm event, it is necessary to:

e Configure the EXTI Line 17 to be sensitive to rising edge

e Configure the RTC to generate the RTC alarm

To wakeup from Standby mode, there is no need to configure the EXTI Line 17.

3
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8.4 Power control registers

The peripheral registers can be accessed by half-words (16-bit) or words (32-bit).

8.4.1 Power control register (PWR_CR)

Address offset: 0x00
Reset value: 0x0000 0000 (reset by wakeup from Standby mode)

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
DBP PLS[2:0] PVDE | CSBF | CWUF | PDDS | LPDS

w w | w | w w rc_wl | rc_wi w w

Bits 31:9 Reserved, must be kept at reset value.

Bit 8 DBP: Disable RTC domain write protection.
In reset state, the RTC and backup registers are protected against parasitic write
access. This bit must be set to enable write access to these registers.
0: Access to RTC and Backup registers disabled
1: Access to RTC and Backup registers enabled
Note: Ifthe HSE divided by 128 is used as the RTC clock, this bit must remain set
to 1.

Bits 7:5 PLS[2:0]: PVD level selection.
These bits are written by software to select the voltage threshold detected by the
Power Voltage Detector.
000: 2.2V
001: 2.3V
010: 2.4V
011: 2.5V
100: 2.6V
101: 2.7V
110: 2.8V
111: 2.9V
Notes:
1. Refer to the electrical characteristics of the datasheet for more details.
2. Once the PVD_LOCK is enabled (for CLASS B protection) the PLS[2:0] bits
cannot be programmed anymore.

Bit 4 PVDE: Power voltage detector enable.
This bit is set and cleared by software.

0: PVD disabled

1: PVD enabled

Bit 3 CSBF: Clear standby flag.
This bit is always read as 0.

0: No effect
1: Clear the SBF Standby Flag (write).

3
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Bit 2 CWUF: Clear wakeup flag.
This bit is always read as 0.
0: No effect
1: Clear the WUF Wakeup Flag after 2 System clock cycles. (write)

Bit 1 PDDS: Power down deepsleep.
This bit is set and cleared by software. It works together with the LPDS bit.

0: Enter Stop mode when the CPU enters Deepsleep. The regulator status
depends on the LPDS bit.

1: Enter Standby mode when the CPU enters Deepsleep.

Bit 0 LPDS: Low-power deepsleep.
This bit is set and cleared by software. It works together with the PDDS bit.
0: Voltage regulator on during Stop mode
1: Voltage regulator in low-power mode during Stop mode

8.4.2 Power control/status register (PWR_CSR)
Address offset: 0x04
Reset value: 0x0000 0000 (not reset by wakeup from Standby mode)

Additional APB cycles are needed to read this register versus a standard APB read.

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
EWUP3 | EWUP2 | EWUP1 PVDO | SBF WUF

w w w r r r

Bits 31:11 Reserved, must be kept at reset value.

Bit 10 EWUP3: Enable WKUP3 pin
This bit is set and cleared by software.

0: WKUP3 pin is used for general purpose /0. An event on the WKUP3 pin does
not wakeup the device from Standby mode.

1: WKUP3 pin is used for wakeup from Standby mode and forced in input pull
down configuration (rising edge on WKUP3 pin wakes-up the system from
Standby mode).

Note: This bit is reset by a system Reset.

Bit9 EWUP2: Enable WKUP2 pin
This bit is set and cleared by software.

0: WKUP2 pin is used for general purpose I/O. An event on the WKUP2 pin does
not wakeup the device from Standby mode.

1: WKUP2 pin is used for wakeup from Standby mode and forced in input pull
down configuration (rising edge on WKUP2 pin wakes-up the system from
Standby mode).

Note: This bit is reset by a system Reset.

3
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Bit 8 EWUP1: Enable WKUP1 pin
This bit is set and cleared by software.

0: WKUP1 pin is used for general purpose 1/0. An event on the WKUP1 pin does
not wakeup the device from Standby mode.

1: WKUP1 pin is used for wakeup from Standby mode and forced in input pull
down configuration (rising edge on WKUP1 pin wakes-up the system from
Standby mode).

Note: This bit is reset by a system Reset.
Bits 7:3 Reserved, must be kept at reset value.

Bit 2 PVDO: PVD output

This bit is set and cleared by hardware. It is valid only if PVD is enabled by the
PVDE bit.

0: Vpp/Vppa is higher than the PVD threshold selected with the PLS[2:0] bits.
1: Vpp/Vppa is lower than the PVD threshold selected with the PLS[2:0] bits.
Notes:

1. The PVD is stopped by Standby mode. For this reason, this bit is equal to 0
after Standby or reset until the PVDE bit is set.

2. Once the PVD is enabled and configured in the PWR_CR register, PVDO can
be used to generate an interrupt through the External Interrupt controller.

3.  Once the PVD_LOCK is enabled (for CLASS B protection) PVDO cannot be
disabled anymore.
Bit 1 SBF: Standby flag

This bit is set by hardware and cleared only by a POR/PDR (power on reset/power
down reset) or by setting the CSBF bit in the Power control register (PWR_CR)

0: Device has not been in Standby mode
1: Device has been in Standby mode

Bit 0 WUF: Wakeup flag
This bit is set by hardware and cleared by a system reset or by setting the CWUF
bit in the Power control register (PWR_CR)
0: No wakeup event occurred
1: A wakeup event was received from the WKUP pin or from the RTC alarm

Note: An additional wakeup event is detected if the WKUP pin is enabled (by
setting the EWUP bit) when the WKUP pin level is already high.

3

111/1080 DocID025202 Rev 7




RMO0365 Power control (PWR)

8.4.3 PWR register map

The following table summarizes the PWR registers.

Table 28. PWR register map and reset values

ofiset | Register |5(2|&(R[N|Q|2[3|2|R[5|g|2 (2| |ele |2 |N |2 0|0~ 0|0 <|o||<|o
PWR_CR %PLS[Z:O] éé‘:g’é%
0x000 o)l o|lo|lala
Reset value o|ojojo|jofof0fO]|O
PWR_CSR £ 5|5 S
0x004 B 2122 ol 2
Reset value 0[(0]|0 0|00

Refer to Section 3.2.2: Memory map and register boundary addresses for the register
boundary addresses.
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9.1.1

9.1.2
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Reset and clock control (RCC)

Reset

There are three types of reset, defined as system reset, power reset and RTC domain reset.

Power reset

A power reset is generated when one of the following events occurs:
1. Power-on/power-down reset (POR/PDR reset)
2. When exiting Standby mode

A power reset sets all registers to their reset values except the RTC domain (see Figure 8
on page 97).

System reset

A system reset sets all registers to their reset values except the reset flags in the clock
controller CSR register and the registers in the RTC domain (see Figure 8 on page 97).
A system reset is generated when one of the following events occurs:

1.  Alow level on the NRST pin (external reset)

Window watchdog event (WWDG reset)

Independent watchdog event (IWDG reset)

A software reset (SW reset) (see Software reset)

Low-power management reset (see Low-power management reset)

Option byte loader reset (see Option byte loader reset)

7. A power reset

o gk 0w

The reset source can be identified by checking the reset flags in the Control/Status register,
RCC_CSR (see Section 9.4.10: Control/status register (RCC_CSR)).

These sources act on the NRST pin and it is always kept low during the delay phase. The
RESET service routine vector is fixed at address 0x0000_0004 in the memory map.

The system reset signal provided to the device is output on the NRST pin. The pulse
generator guarantees a minimum reset pulse duration of 20 ps for each internal reset
source. In case of an external reset, the reset pulse is generated while the NRST pin is
asserted low.

3
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Figure 11. Simplified diagram of the reset circuit

— Vob
Rpu
External
reset [] Filter > System reset
NRST
WWDG reset
IWDG reset
Pulse Power reset
generator Software reset
(min 20 ps) Low-power management reset
— Option byte loader reset
— - Exit from Standby mode
MS19841V4

Software reset

The SYSRESETREQ bit in Cortex-M4®F Application Interrupt and Reset Control Register
must be set to force a software reset on the device. Refer to the STM32F3xx/F4xx Cortex®-
M4 programming manual (PM0214) for more details.

Low-power management reset

There are two ways to generate a low-power management reset:
1. Reset generated when entering Standby mode:

This type of reset is enabled by resetting nRST_STDBY bit in User Option Bytes. In this
case, whenever a Standby mode entry sequence is successfully executed, the device
is reset instead of entering Standby mode.

2. Reset when entering Stop mode:

This type of reset is enabled by resetting nRST_STOP bit in User Option Bytes. In this
case, whenever a Stop mode entry sequence is successfully executed, the device is
reset instead of entering Stop mode.

For further information on the User Option Bytes, refer to Section 4: Option bytes.

Option byte loader reset

The option byte loader reset is generated when the OBL_LAUNCH bit (bit 13) is set in the
FLASH_CR register. This bit is used to launch the option byte loading by software.

9.1.3 RTC domain reset

The RTC domain has two specific resets that affect only the RTC domain (Figure 8 on
page 97).

An RTC domain reset only affects the LSE oscillator, the RTC, the Backup registers and the

RCC RTC domain control register (RCC_BDCR). It is generated when one of the following

events occurs.

1. Software reset, triggered by setting the BDRST bit in the RTC domain control register
(RCC_BDCR).

2. Vpp power-up if VgaT has been disconnected when it was low.
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9.2
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The Backup registers are also reset when one of the following events occurs:
1. RTC tamper detection event.
2. Change of the read out protection from level 1 to level 0.

Clocks

Three different clock sources can be used to drive the system clock (SYSCLK):
e HSI 8 MHZ RC oscillator clock

e  HSE oscillator clock

e PLL clock

The devices have the following additional clock sources:

e 40 kHz low speed internal RC (LSI RC) which drives the independent watchdog and
optionally the RTC used for Auto-wakeup from Stop/Standby mode.

e 32.768 kHz low speed external crystal (LSE crystal) which optionally drives the real-
time clock (RTCCLK)

Each clock source can be switched on or off independently when it is not used, to optimize
power consumption.

Several prescalers can be used to configure the AHB frequency, the high speed APB

(APB2) and the low speed APB (APB1) domains. The maximum frequency of the AHB and
APB2 domains is 72 MHz. The maximum allowed frequency of the APB1 domain is 36 MHz.
All the peripheral clocks are derived from their bus clock (HCLK, PCLK1 or PCLK2) except:

e  The Flash memory programming interface clock (FLITFCLK) which is always the HSI
clock.

e The 48-MHz USB clock which is derived from the PLL VCO
e  The option byte loader clock which is always the HSI clock

e The ADCs clock which is derived from the PLL output. It can reach 72 MHz and can
then be divided by 1,2,4,6,8,10,12,16,32,64,128 or 256.

e The U(S)ARTSs clock which is derived (selected by software) from one of the four
following sources:

—  system clock
—  HSlclock
— LSE clock

— APB1 or APB2 clock (PCLK1 or PCLK2 depending on which APB is mapped the
USART)

e Thel2C1/2 (12C1/2/3 on STM32F302xD/E) clock which is derived (selected by
software) from one of the two following sources:

—  system clock
—  HSlclock

e The 1282 and 12S3 clocks which can be derived from an external dedicated clock
source.

e  The RTC clock which is derived from the LSE, LSI or from the HSE clock divided by 32.
e The IWDG clock which is always the LSI clock.
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The RCC feeds the Cortex® System Timer (SysTick) external clock with the AHB clock
(HCLK) divided by 8. The SysTick can work either with this clock or directly with the Cortex®
clock (HCLK), configurable in the SysTick Control and Status Register.

Figure 12. STM32F302xB/C clock tree
, FLITFCLK
" to Flash programming interface
HSI
SYSCLK| F—————— tol2Cx (x=1.2)
USB
prescaler | USBCLK
8 MHz| HSI /1,1.5 to USB interface
HSI RC|
2
HCLK » to AHB bus, core,
memory and DMA
PLLSRC (78 ] . i
SW 8 » to cortex System timer
PLHMUL HsI » FHCLK Cortex free
PLL |pLLCLK AHB APB1 running clock
x2,x3,.. — prescaler prescaler PCLK1 » to APB1 peripherals
x16 SE 1,2,.512 || |11,2,4,8,16
SYSCLK
123 CSS| | | If (APB1 prescaler_’ to TIM2,3.4.,6
16 =1) x1 else x2
L | PCLK1
0SC OUT SYS(|:_|LSKI —1 L to U(S)ARTx (x = 2..5)
- Emz MHz | | Pv—
0SC_IN []|HSE OSC
APB2
$— prescaler PCLK2 » to APB2 peripherals
/1,2,4,8,16
0SC32_IN EIiLSE osC RTCCLK , {0 RTC
0sC32_ouT [ {32 768KHz i I 1(')“;‘3;5;9)(553'” to TIM 15,16,17
RTCSEL[1:0]
LSl IWDGCLK s
LSIRC SYSCLK ——
40Ktz o IWDG LK — ll» toUSART1
LSE
H{ /2 -PLLCLK [x2| >TIM1
——HsI
MCO [ Je——— ——LslI
—— HSE ADC
———SYSCLK — Prescaler
MCO n24 > to ADCxy
(xy =12)
ADC
Prescaler
/1,2,4,6,8,10,12,16,
32,64,128,256
MS32664V2

3

For full details about the internal and external clock source characteristics, please refer to the “Electrical

characteristics” section in your device datasheet.

TIM1 can be clocked from the PLLCLKx2 running up to 144 MHz when the system clock source is the PLL.
Refer to Section 9.2.10: Timers (TIMx) clock.

The ADC clock can be derived from the AHB clock of the ADC bus interface, divided by a programmable
factor (1, 2 or 4). When the programmable factor is ‘1, the AHB prescaler must be equal to ‘1°.
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Figure 13. STM32F302xD/E clock tree
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1. For full details about the internal and external clock source characteristics, please refer to the Electrical
characteristics section in your device datasheet.

2. TIM1 can be clocked from the PLL running at 144 MHz when the system clock source is the PLL and AHB

S74
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1.

or APB2 subsystem clocks are not divided by more than 2 cumulatively.

3. The ADC clock can be derived from the AHB clock of the ADC bus interface, divided by a programmable
factor (1, 2 or 4). When the programmable factor is ‘“1’, the AHB prescaler must be equal to ‘1".

Figure 14. STM32F302x6/8 clock tree
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For full details about the internal and external clock source characteristics, please refer to the “Electrical characteristics”

section in your device datasheet.

2. TIM1 can be clocked from the PLL running at 144 MHz when the system clock source is the PLL and AHB or APB2
subsystem clocks are not divided by more than 2 cumulatively.

3. The ADC clock can be derived from the AHB clock of the ADC bus interface, divided by a programmable factor (1, 2 or 4).
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When the programmable factor is ‘1’, the AHB prescaler must be equal to ‘1’.

9.2.1

119/1080

FCLK acts as Cortex-M4®F free-running clock. For more details refer to the
STM32F3xx/F4xx Cortex®-M4 programming manual (PM0214).

HSE clock

The high speed external clock signal (HSE) can be generated from two possible clock
sources:

e  HSE external crystal/ceramic resonator
e  HSE user external clock
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. The
loading capacitance values must be adjusted according to the selected oscillator.

Figure 15. HSE/ LSE clock sources

Clock source Hardware configuration

OSC_IN 0OSC_OouT

External clock [] []
T GPIO
External
source

MSv31915V1

OSC_IN OSC_OUT‘

—
Crystal/Ceramic |:| I
resonators A_L_i }_AE
- Cu C2 -
k__  Load 4

capacitors

MSv31916V1
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External crystal/ceramic resonator (HSE crystal)

The 4 to 32 MHz external oscillator has the advantage of producing a very accurate rate on
the main clock.

The associated hardware configuration is shown in Figure 15. Refer to the electrical
characteristics section of the datasheet for more details.

The HSERDY flag in the Clock control register (RCC_CR) indicates if the HSE oscillator is
stable or not. At startup, the clock is not released until this bit is set by hardware. An
interrupt can be generated if enabled in the Clock interrupt register (RCC_CIR).

The HSE Crystal can be switched on and off using the HSEON bit in the Clock control
register (RCC_CR).

To switch ON the HSE oscillator, 512 HSE clock pulses need to be seen by an internal
stabilization counter after the HSEON bit is set. Even in the case that no crystal or resonator
is connected to the device, excessive external noise on the OSC_IN pin may still lead the
oscillator to start. Once the oscillator is started, it needs another 6 HSE clock pulses to
complete a switching OFF sequence. If for any reason the oscillations are no more present
on the OSC_IN pin, the oscillator cannot be switched OFF, locking the OSC pins from any
other use and introducing unwanted power consumption. To avoid such situation, it is
strongly recommended to always enable the Clock Security System (CSS) which is able to
switch OFF the oscillator even in this case.

External source (HSE bypass)

In this mode, an external clock source must be provided. It can have a frequency of up to
32 MHz. Select this mode by setting the HSEBYP and HSEON bits in the Clock control
register (RCC_CR). The external clock signal (square, sinus or triangle) with ~40-60% duty
cycle depending on the frequency (refer to the datasheet) has to drive the OSC_IN pin while
the OSC_OUT pin can be used a GPIO. See Figure 15.

HSI clock

The HSI clock signal is generated from an internal 8 MHz RC Oscillator and can be used
directly as a system clock or divided by 2 to be used as PLL input.

The HSI RC oscillator has the advantage of providing a clock source at low cost (no external
components). It also has a faster startup time than the HSE crystal oscillator however, even
with calibration the frequency is less accurate than an external crystal oscillator or ceramic
resonator.

Calibration

RC oscillator frequencies can vary from one chip to another due to manufacturing process
variations, this is why each device is factory calibrated by ST for 1% accuracy at Ty=25°C.

After reset, the factory calibration value is loaded in the HSICAL[7:0] bits in the Clock control
register (RCC_CR).

If the application is subject to voltage or temperature variations this may affect the RC
oscillator speed. The user can trim the HSI frequency in the application using the
HSITRIM[4:0] bits in the Clock control register (RCC_CR).

For more details on how to measure the HSI frequency variation, refer to Section 9.2.14:
Internal/external clock measurement with TIM16.
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The HSIRDY flag in the Clock control register (RCC_CR) indicates if the HSI RC is stable or
not. At startup, the HSI RC output clock is not released until this bit is set by hardware.

The HSI RC can be switched on and off using the HSION bit in the Clock control register
(RCC_CR).

The HSI signal can also be used as a backup source (Aukxiliary clock) if the HSE crystal
oscillator fails. Refer to Section 9.2.7: Clock security system (CSS) on page 122.

PLL

The internal PLL can be used to multiply the HSI or HSE output clock frequency. Refer to
Figure 12 and Clock control register (RCC_CR).

The PLL configuration (selection of the input clock, and multiplication factor) must be done
before enabling the PLL. Once the PLL is enabled, these parameters cannot be changed.

To modify the PLL configuration, proceed as follows:

1. Disable the PLL by setting PLLON to 0.

2. Wait until PLLRDY is cleared. The PLL is now fully stopped.
3. Change the desired parameter.

4. Enable the PLL again by setting PLLON to 1.

An interrupt can be generated when the PLL is ready, if enabled in the Clock interrupt
register (RCC_CIR).

The PLL output frequency must be set in the range 16-72 MHz.

LSE clock

The LSE crystal is a 32.768 kHz Low Speed External crystal or ceramic resonator. It has the
advantage of providing a low-power but highly accurate clock source to the real-time clock
peripheral (RTC) for clock/calendar or other timing functions.

The LSE crystal is switched on and off using the LSEON bit in RTC domain control register
(RCC_BDCR). The crystal oscillator driving strength can be changed at runtime using the
LSEDRV][1:0] bits in the RTC domain control register (RCC_BDCR) to obtain the best
compromise between robustness and short start-up time on one side and low-power-
consumption on the other.

The LSERDY flag in the RTC domain control register (RCC_BDCR) indicates whether the
LSE crystal is stable or not. At startup, the LSE crystal output clock signal is not released
until this bit is set by hardware. An interrupt can be generated if enabled in the Clock
interrupt register (RCC_CIR).

To switch ON the LSE oscillator, 4096 LSE clock pulses need to be seen by an internal
stabilization counter after the LSEON bit is set. Even in the case that no crystal or resonator
is connected to the device, excessive external noise on the OSC32_IN pin may still lead the
oscillator to start. Once the oscillator is started, it needs another 6 LSE clock pulses to
complete a switching OFF sequence. If for any reason the oscillations are no more present
on the OSC_IN pin, the oscillator cannot be switched OFF, locking the OSC32 pins from any
other use and introducing unwanted power consumption. The only way to recover such
situation is to perform the RTC domain reset by software.

3

DocID025202 Rev 7




RMO0365

Reset and clock control (RCC)

9.2.5

9.2.6

9.2.7

Note:

3

External source (LSE bypass)

In this mode, an external clock source must be provided. It can have a frequency of up to

1 MHz. Select this mode by setting the LSEBYP and LSEON bits in the RTC domain control
register (RCC_BDCR). The external clock signal (square, sinus or triangle) with ~50% duty
cycle has to drive the OSC32_IN pin while the OSC32_OUT pin can be used as GPIO. See
Figure 15.

LSl clock

The LSI RC acts as an low-power clock source that can be kept running in Stop and
Standby mode for the independent watchdog (IWDG) and RTC. The clock frequency is
around 40 kHz (between 30 kHz and 50 kHz). For more details, refer to the electrical
characteristics section of the datasheets.

The LSI RC can be switched on and off using the LSION bit in the Control/status register
(RCC_CSR).

The LSIRDY flag in the Control/status register (RCC_CSR) indicates if the LSI oscillator is
stable or not. At startup, the clock is not released until this bit is set by hardware. An
interrupt can be generated if enabled in the Clock interrupt register (RCC_CIR).

System clock (SYSCLK) selection

Three different clock sources can be used to drive the system clock (SYSCLK):
e  HSI oscillator

e HSE oscillator

e PLL

After a system reset, the HSI oscillator is selected as system clock. When a clock source is
used directly or through the PLL as a system clock, it is not possible to stop it.

A switch from one clock source to another occurs only if the target clock source is ready
(clock stable after startup delay or PLL locked). If a clock source which is not yet ready is
selected, the switch will occur when the clock source becomes ready. Status bits in the
Clock control register (RCC_CR) indicate which clock(s) is (are) ready and which clock is
currently used as a system clock.

Clock security system (CSS)

Clock Security System can be activated by software. In this case, the clock detector is
enabled after the HSE oscillator startup delay, and disabled when this oscillator is stopped.

If a failure is detected on the HSE clock, the HSE oscillator is automatically disabled, a clock
failure event is sent to the break input of the advanced-control timers (TIM1 and
TIM15/16/17) and an interrupt is generated to inform the software about the failure (Clock
Security System Interrupt CSSI), allowing the MCU to perform rescue operations. The CSSI
is linked to the Cortex-M4®F NMI (Non-Maskable Interrupt) exception vector.

Once the CSS is enabled and if the HSE clock fails, the CSS interrupt occurs and an NMI is
automatically generated. The NMI will be executed indefinitely unless the CSS interrupt
pending bit is cleared. As a consequence, in the NMI ISR user must clear the CSS interrupt
by setting the CSSC bit in the Clock interrupt register (RCC_CIR).

If the HSE oscillator is used directly or indirectly as the system clock (indirectly means: it is
used as PLL input clock, and the PLL clock is used as system clock), a detected failure
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causes a switch of the system clock to the HSI oscillator and the disabling of the HSE
oscillator. If the HSE clock (divided or not) is the clock entry of the PLL used as system clock
when the failure occurs, the PLL is disabled too.

ADC clock

The ADC clock is derived from the PLL output. It can reach 72 MHz and can be divided by
the following prescalers values: 1, 2, 4, 6, 8,10,12,16, 32, 64, 128 or 256. It is asynchronous
to the AHB clock. Alternatively, the ADC clock can be derived from the AHB clock of the
ADC bus interface, divided by a programmable factor (1, 2 or 4). This programmable factor
is configured using the CKMODE bit fields in the ADCx_CCR.

If the programmed factor is ‘1’, the AHB prescaler must be set to ‘1°.

RTC clock

The RTCCLK clock source can be either the HSE/32, LSE or LSI clock. It is selected by
programming the RTCSEL[1:0] bits in the RTC domain control register (RCC_BDCR). This
selection cannot be modified without resetting the RTC domain. The system must always be
configured so as to get a PCLK frequency greater than or equal to the RTCCLK frequency
for a proper operation of the RTC.

The LSE clock is in the RTC domain, whereas the HSE and LSI clocks are not.
Consequently:
. If LSE is selected as RTC clock:

— The RTC continues to work even if the Vpp supply is switched off, provided the
Vpat supply is maintained.

— The RTC remains clocked and functional under system reset.
e IfLSlis selected as the RTC clock:

— The RTC state is not guaranteed if the Vpp supply is powered off.
e Ifthe HSE clock divided by 32 is used as the RTC clock:

— The RTC state is not guaranteed if the Vpp supply is powered off or if the internal
voltage regulator is powered off (removing power from the 1.8 V domain).

Timers (TIMx) clock

APB clock source

The timers clock frequencies are automatically defined by hardware. There are two cases:

1. If the APB prescaler equals 1, the timer clock frequencies are set to the same
frequency as that of the APB domain.

2. Otherwise, they are set to twice (x2) the frequency of the APB domain.

PLL clock source

A clock issued from the PLL (PLLCLKx2) can be selected for TIMx (x = 1 on the
STM32F302xB/C; x =1, 15, 16 and 17 on the STM32F302x6/8). This configuration allows to
feed TIMx with a frequency up to 144 MHz when the system clock source is the PLL.

3
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In this configuration:

e Onthe STM32F302xB/C, AHB and APB2 prescalers are set to 1, i.e. AHB and APB2
clocks are not divided with respect to the system clock.

e  Onthe STM32F302x6/8 AHB or APB2 subsystem clocks are not divided by more than
2 cumulatively with respect to the system clock.

Watchdog clock

If the Independent watchdog (IWDG) is started by either hardware option or software
access, the LSI oscillator is forced ON and cannot be disabled. After the LSI oscillator
temporization, the clock is provided to the IWDG.

12S clock

The 128 clock can be either the System clock or an external clock provided on 12S_CKIN
pin. The selection of the I12S clock source is performed using bit 23 (I2SSRC) of
RCC_CFGR register.

Clock-out capability

The microcontroller clock output (MCQ) capability allows the clock to be output onto the
external MCO pin. The configuration registers of the corresponding GPIO port must be
programmed in alternate function mode. One of 5 clock signals can be selected as the MCO
clock.

e LSI

e LSE

e SYSCLK
e HSI

e HSE

e  PLL clock dividedby 2 on the STM32F302xBxC and PLL clock not divided or divided by
2 on the STM32F302x6/8 and STM32F302xD/E, using the PLLNODIV bit in
RCC_CFGR register

The selection is controlled by the MCO[2:0] bits in the Clock configuration register
(RCC_CFGR).

On the STM32F302x6/8 and STM32F302xD/E, the MCO frequency can be reduced by a
configurable divider, controlled by the MCOPRE]2..0] bits of the Clock configuration register
(RCC_CFGR).
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Internal/external clock measurement with TIM16

It is possible to indirectly measure the frequency of all on-board clock sources by mean of
the TIM16 channel 1 input capture. As represented on Figure 16.

Figure 16. Frequency measurement with TIM16 in capture mode

TIM16

TI1_RMP[1:0]
GPIO
RTCCL L
HSE/32
MCO

MS30477V1

The input capture channel of the Timer 16 can be a GPIO line or an internal clock of the
MCU. This selection is performed through the TI1_RMP [1:0] bits in the TIM16_OR register.
The possibilities available are the following ones.

e TIM16 Channel1 is connected to the GPIO. Refer to the alternate function mapping in
the device datasheets.

e TIM16 Channel1 is connected to the RTCCLK.
e TIM16 Channel1 is connected to the HSE/32 Clock.

e TIM16 Channel1 is connected to the microcontroller clock output (MCO), this selection
is controlled by the MCO[2:0] bits of the Clock configuration register (RCC_CFGR).

Calibration of the HSI

The primary purpose of connecting the LSE, through the MCO multiplexer, to the channel 1
input capture is to be able to precisely measure the HSI system clocks (for this, the HSI
should be used as the system clock source). The number of HSI clock counts between
consecutive edges of the LSE signal provides a measure of the internal clock period. Taking
advantage of the high precision of LSE crystals (typically a few tens of ppm’s), it is possible
to determine the internal clock frequency with the same resolution, and trim the source to
compensate for manufacturing-process- and/or temperature- and voltage-related frequency
deviations.

The HSI oscillator has dedicated user-accessible calibration bits for this purpose.

The basic concept consists in providing a relative measurement (e.g. the HSI/LSE ratio): the
precision is therefore closely related to the ratio between the two clock sources. The higher
the ratio is, the better the measurement will be.

If LSE is not available, HSE/32 will be the better option in order to reach the most precise
calibration possible.

Calibration of the LSI

The calibration of the LSI will follow the same pattern that for the HSI, but changing the
reference clock. It will be necessary to connect LSI clock to the channel 1 input capture of
the TIM16. Then define the HSE as system clock source, the number of his clock counts
between consecutive edges of the LSI signal provides a measure of the internal low speed
clock period.
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The basic concept consists in providing a relative measurement (e.g. the HSE/LSI ratio): the
precision is therefore closely related to the ratio between the two clock sources. The higher
the ratio is, the better the measurement will be.

Low-power modes
APB peripheral clocks and DMA clock can be disabled by software.

Sleep mode stops the CPU clock. The memory interface clocks (Flash and RAM interfaces)
can be stopped by software during sleep mode. The AHB to APB bridge clocks are disabled
by hardware during Sleep mode when all the clocks of the peripherals connected to them
are disabled.

Stop mode stops all the clocks in the V18 domain and disables the PLL, the HSI and the
HSE oscillators.

All U(S)ARTs and 12Cs have the capability to enable the HSI oscillator even when the MCU
is in Stop mode (if HSI is selected as the clock source for that peripheral).

All U(S)ARTSs can also be driven by the LSE oscillator when the system is in Stop mode (if
LSE is selected as clock source for that peripheral) and the LSE oscillator is enabled
(LSEON) but they do not have the capability to turn on the LSE oscillator.

Standby mode stops all the clocks in the V18 domain and disables the PLL and the HSI and
HSE oscillators.

The CPU’s deepsleep mode can be overridden for debugging by setting the DBG_STOP or
DBG_STANDBY bits in the DBGMCU_CR register.

When waking up from deepsleep after an interrupt (Stop mode) or reset (Standby mode),
the HSI oscillator is selected as system clock.

If a Flash programming operation is on going, deepsleep mode entry is delayed until the
Flash interface access is finished. If an access to the APB domain is ongoing, deepsleep
mode entry is delayed until the APB access is finished.
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94 RCC registers

Refer to Section 2.1 on page 42 for a list of abbreviations used in register descriptions.

9.4.1 Clock control register (RCC_CR)

Address offset: 0x00
Reset value: 0x0000 XX83 where X is undefined.

Access: no wait state, word, half-word and byte access

31 30 29 28 271 26 25 24 23 2 21 20 19 18 17 16
PLL CsS | HSE | HSE | HsE
roy | PLEON ON | BYP | RDY | ON

r w rw w r w

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

. , HSI
HSICAL[7:0] HSITRIM[4:0] Fov | HSioN
r | r | r | r | r | r | r | r w | w | w | rw | rw r w

Bits 31:26 Reserved, must be kept at reset value.

Bit 25 PLLRDY: PLL clock ready flag
Set by hardware to indicate that the PLL is locked.
0: PLL unlocked
1: PLL locked

Bit 24 PLLON: PLL enable
Set and cleared by software to enable PLL.

Cleared by hardware when entering Stop or Standby mode. This bit can not be reset if the PLL
clock is used as system clock or is selected to become the system clock.

0: PLL OFF
1: PLL ON

Bits 23:20 Reserved, must be kept at reset value.

Bit 19 CSSON: Clock security system enable
Set and cleared by software to enable the clock security system. When CSSON is set, the
clock detector is enabled by hardware when the HSE oscillator is ready, and disabled by
hardware if a HSE clock failure is detected.
0: Clock detector OFF
1: Clock detector ON (Clock detector ON if the HSE oscillator is ready, OFF if not).

Bit 18 HSEBYP: HSE crystal oscillator bypass

Set and cleared by software to bypass the oscillator with an external clock. The external clock
must be enabled with the HSEON bit set, to be used by the device. The HSEBYP bit can be
written only if the HSE oscillator is disabled.

0: HSE crystal oscillator not bypassed
1: HSE crystal oscillator bypassed with external clock

Bit 17 HSERDY: HSE clock ready flag

Set by hardware to indicate that the HSE oscillator is stable. This bit needs 6 cycles of the HSE
oscillator clock to fall down after HSEON reset.

0: HSE oscillator not ready
1: HSE oscillator ready
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Bit 16 HSEON: HSE clock enable
Set and cleared by software.
Cleared by hardware to stop the HSE oscillator when entering Stop or Standby mode. This bit
cannot be reset if the HSE oscillator is used directly or indirectly as the system clock.
0: HSE oscillator OFF
1: HSE oscillator ON
Bits 15:8 HSICAL[7:0]: HSI clock calibration
These bits are initialized automatically at startup.
Bits 7:3 HSITRIM[4:0]: HSI clock trimming
These bits provide an additional user-programmable trimming value that is added to the
HSICAL[7:0] bits. It can be programmed to adjust to variations in voltage and temperature that
influence the frequency of the HSI.
The default value is 16, which, when added to the HSICAL value, should trim the HSI to 8 MHz
£ 1%. The trimming step (Fpsitrim) is @around 40 kHz between two consecutive HSICAL steps.
Bit 2 Reserved, must be kept at reset value.
Bit 1 HSIRDY: HSI clock ready flag
Set by hardware to indicate that HSI oscillator is stable. After the HSION bit is cleared,
HSIRDY goes low after 6 HSI oscillator clock cycles.
0: HSI oscillator not ready
1: HSI oscillator ready
Bit 0 HSION: HSI clock enable
Set and cleared by software.
Set by hardware to force the HSI oscillator ON when leaving Stop or Standby mode or in case
of failure of the HSE crystal oscillator used directly or indirectly as system clock. This bit
cannot be reset if the HSI is used directly or indirectly as system clock or is selected to become
the system clock.
0: HSI oscillator OFF
1: HSI oscillator ON
9.4.2 Clock configuration register (RCC_CFGR)
Address offset: 0x04
Reset value: 0x0000 0000
Access: 0 < wait state < 2, word, half-word and byte access
1 or 2 wait states inserted only if the access occurs during clock source switch.
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
MCOF/

PLLNO i ) USBPR ) PLL PLL
Div | MCOPRE[2:1] M;EOOP MCOJ[2:0] 128SRC | ~°F PLLMUL([3:0] <TPRE | SRC
rw w | w r/rw w | w | w rw rw rw | w | w | w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

P'(‘:'f)R PPREZ2[2:0] PPRE1[2:0] HPRE[3:0] SWSI[1:0] SWI[1:0]

1. STM32F302xD/E only
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Bits 30:28

Bit 28

Bit 27
Bits 26:24

Bit 23

Bit 22
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PLLNODIV: Do not divide PLL to MCO (in STM32F302x6/8 and STM32F302xD/E only)
This bit is set and cleared by software. It switch-off divider-by-2 for PLL connection to MCO
0: PLL is divided by 2 before MCO

1: PLL is not divided before MCO

Note: Inthe STM32F302xB/C, this bit is reserved and must be kept at reset value.

MCOPRE: Microcontroller Clock Output Prescaler (in STM32F302x6/8 and STM32F302xD/E
only)
There bits are set and cleared by software. It is highly recommended to change this prescaler
before MCO output is enabled

000: MCO is divided by 1

001: MCO is divided by 2

010: MCO is divided by 4

111: MCO is divided by 128
Note: Inthe STM32F302xB/C, bits 29 and 30 are reserved and must be kept at reset value.

MCOF: Microcontroller Clock Output Flag (STM32F302xB/C only)

Set and reset by hardware.

It is reset by hardware when MCO field is written with a new value

It is set by hardware when the switch to the new MCO source is effective.

Note: In the STM32F302x6/8/D/E, this bit is used with Bits 29 and 30 to select the
Microcontroller Clock Output Prescaler.

Reserved, must be kept at reset value.

MCO: Microcontroller clock output
Set and cleared by software.

000: MCO output disabled, no clock on MCO

001: Reserved

010: LSI clock selected.

011: LSE clock selected.

100: System clock (SYSCLK) selected

101: HSI clock selected

110: HSE clock selected

111: PLL clock selected (divided by 1 or 2 depending on PLLNODIV bit).
Note: This clock output may have some truncated cycles at startup or during MCO clock

source switching.

I2SSRC: 12S external clock source selection
Set and reset by software to clock 12S2 and 12S3 with an external clock. This bits must be
valid before enabling 12S2-3 clocks.

0: 12S2 and 12S3 clocked by system clock

1:12S2 and 12S3 clocked by the external clock

USBPRE: USB prescaler
This bit is set and reset by software to generate the 48 MHz USB clock. They must be valid
before enabling USB clocks.

0: PLL clock is divided by 1.5

1: PLL clock is not divided

3
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Bits 21:18 PLLMUL: PLL multiplication factor
These bits are written by software to define the PLL multiplication factor. These bits can be
written only when PLL is disabled.
Caution: The PLL output frequency must not exceed 72 MHz.
0000: PLL input clock x 2
0001: PLL input clock x 3
0010: PLL input clock x 4
0011: PLL input clock x 5
0100: PLL input clock x 6
0101: PLL input clock x 7
0110: PLL input clock x 8
0111: PLL input clock x 9
1000: PLL input clock x 10
1001: PLL input clock x 11
1010: PLL input clock x 12
1011: PLL input clock x 13
1100: PLL input clock x 14
1101: PLL input clock x 15
1110: PLL input clock x 16
1111: PLL input clock x 16

Bit 17 PLLXTPRE: HSE divider for PLL input clock
This bits is set and cleared by software to select the HSE division factor for the PLL. It can be
written only when the PLL is disabled.
Note: This bit is the same as the LSB of PREDIV in Clock configuration register 2
(RCC_CFGR2) (for compatibility with other STM32 products)
0000: HSE input to PLL not divided
0001: HSE input to PLL divided by 2

Bits 16:15 PLLSRC: PLL entry clock source (STM32F302xD/E only)
Set and cleared by software to select PLL clock source. These bits can be written only when
PLL is disabled.
00: HSI/2 used as PREDIV1 entry and PREDIV1 forced to div by 2.
01: HSI used as PREDIV1 entry.
10: HSE used as PREDIV1 entry.
11: Reserved.

Bit 16 PLLSRC: PLL entry clock source
Set and cleared by software to select PLL clock source. This bit can be written only when PLL
is disabled.
0: HSI/2 selected as PLL input clock
1: HSE/PREDIV selected as PLL input clock (refer to Section 9.4.12: Clock configuration
register 2 (RCC_CFGR2) on page 148

Bit 15 Reserved, must be kept at reset value in STM32F302xB/C and STM32F302x6/8 devices, and
used with Bit 16 in STM32F302xD/E to select the PLL clock source.

Bit14 Reserved, must be kept at reset value.

3
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Bits 13:11 PPRE2: APB high-speed prescaler (APB2)

Set and cleared by software to control the division factor of the APB2 clock (PCLK).

0Oxx: HCLK not divided
100: HCLK divided by 2
101: HCLK divided by 4
110: HCLK divided by 8
111: HCLK divided by 16

Bits 10:8 PPRE1: APB Low-speed prescaler (APB1)

Set and cleared by software to control the division factor of the APB1 clock (PCLK).

0xx: HCLK not divided
100: HCLK divided by 2
101: HCLK divided by 4
110: HCLK divided by 8
111: HCLK divided by 16

Bits 7:4 HPRE: HLCK prescaler

Set and cleared by software to control the division factor of the AHB clock.

0xxx: SYSCLK not divided
1000: SYSCLK divided by 2
1001: SYSCLK divided by 4
1010: SYSCLK divided by 8
1011: SYSCLK divided by 16
1100: SYSCLK divided by 64
1101: SYSCLK divided by 128
1110: SYSCLK divided by 256
1111: SYSCLK divided by 512

Note: The prefetch buffer must be kept on when using a prescaler different from 1 on the

AHB clock. Refer to section Read operations on page 59 for more details.

Bits 3:2 SWS: System clock switch status

Set and cleared by hardware to indicate which clock source is used as system clock.

00: HSI oscillator used as system clock
01: HSE oscillator used as system clock
10: PLL used as system clock

11: not applicable

Bits 1:0 SW: System clock switch

Set and cleared by software to select SYSCLK source.

Cleared by hardware to force HSI selection when leaving Stop and Standby mode or in case
of failure of the HSE oscillator used directly or indirectly as system clock (if the Clock Security

System is enabled).
00: HSI selected as system clock
01: HSE selected as system clock
10: PLL selected as system clock
11: not allowed
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9.4.3 Clock interrupt register (RCC_CIR)

Address offset: 0x08
Reset value: 0x0000 0000

Access: no wait state, word, half-word and byte access

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
cssc PLL HSE HSI LSE LSI
RDYC | RDYC | RDYC | RDYC | RDYC
w w w w w w
15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0
PLL HSE HSI LSE LSI CSSF PLL HSE HSI LSE LSI

RDYIE | RDYIE | RDYIE | RDYIE | RDYIE RDYF | RDYF | RDYF | RDYF | RDYF

Bits 31:24 Reserved, must be kept at reset value.

Bit 23 CSSC: Clock security system interrupt clear
This bit is set by software to clear the CSSF flag.
0: No effect
1: Clear CSSF flag

Bits 22:21 Reserved, must be kept at reset value.

Bit 20 PLLRDYC: PLL ready interrupt clear
This bit is set by software to clear the PLLRDYF flag.
0: No effect
1: Clear PLLRDYF flag

Bit 19 HSERDYC: HSE ready interrupt clear
This bit is set by software to clear the HSERDYF flag.
0: No effect
1: Clear HSERDYF flag

Bit 18 HSIRDYC: HSI ready interrupt clear
This bit is set software to clear the HSIRDYF flag.
0: No effect
1: Clear HSIRDYF flag

Bit 17 LSERDYC: LSE ready interrupt clear
This bit is set by software to clear the LSERDYF flag.
0: No effect
1: LSERDYF cleared

Bit 16 LSIRDYC: LSI ready interrupt clear
This bit is set by software to clear the LSIRDYF flag.
0: No effect
1: LSIRDYF cleared

Bits 15:13 Reserved, must be kept at reset value.

Bit 12 PLLRDYIE: PLL ready interrupt enable
Set and cleared by software to enable/disable interrupt caused by PLL lock.
0: PLL lock interrupt disabled
1: PLL lock interrupt enabled
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Bit 11 HSERDYIE: HSE ready interrupt enable

Set and cleared by software to enable/disable interrupt caused by the HSE oscillator
stabilization.

0: HSE ready interrupt disabled
1: HSE ready interrupt enabled

Bit 10 HSIRDYIE: HSI ready interrupt enable

Set and cleared by software to enable/disable interrupt caused by the HSI oscillator
stabilization.

0: HSI ready interrupt disabled
1: HSI ready interrupt enabled

Bit 9 LSERDYIE: LSE ready interrupt enable

Set and cleared by software to enable/disable interrupt caused by the LSE oscillator
stabilization.

0: LSE ready interrupt disabled
1: LSE ready interrupt enabled

Bit 8 LSIRDYIE: LSI ready interrupt enable

Set and cleared by software to enable/disable interrupt caused by the LSI oscillator
stabilization.

0: LSI ready interrupt disabled
1: LSl ready interrupt enabled

Bit 7 CSSF: Clock security system interrupt flag
Set by hardware when a failure is detected in the HSE oscillator.
Cleared by software setting the CSSC bit.
0: No clock security interrupt caused by HSE clock failure
1: Clock security interrupt caused by HSE clock failure

Bits 6:5 Reserved, must be kept at reset value.

Bit4 PLLRDYF: PLL ready interrupt flag
Set by hardware when the PLL locks and PLLRDYDIE is set.
Cleared by software setting the PLLRDYC bit.
0: No clock ready interrupt caused by PLL lock
1: Clock ready interrupt caused by PLL lock

Bit 3 HSERDYF: HSE ready interrupt flag
Set by hardware when the HSE clock becomes stable and HSERDYDIE is set.
Cleared by software setting the HSERDYC bit.
0: No clock ready interrupt caused by the HSE oscillator
1: Clock ready interrupt caused by the HSE oscillator
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Bit 2 HSIRDYF: HSI ready interrupt flag

Set by hardware when the HSI clock becomes stable and HSIRDYDIE is set in a response to
setting the HSION (refer to Clock control register (RCC_CR)). When HSION is not set but the
HSI oscillator is enabled by the peripheral through a clock request, this bit is not set and no
interrupt is generated.

Cleared by software setting the HSIRDYC bit.
0: No clock ready interrupt caused by the HSI oscillator
1: Clock ready interrupt caused by the HSI oscillator

Bit 1 LSERDYF: LSE ready interrupt flag
Set by hardware when the LSE clock becomes stable and LSERDYDIE is set.
Cleared by software setting the LSERDYC bit.

0: No clock ready interrupt caused by the LSE oscillator
1: Clock ready interrupt caused by the LSE oscillator

Bit 0 LSIRDYF: LSI ready interrupt flag
Set by hardware when the LSI clock becomes stable and LSIRDYDIE is set.
Cleared by software setting the LSIRDYC bit.
0: No clock ready interrupt caused by the LS| oscillator
1: Clock ready interrupt caused by the LS| oscillator

944 APB2 peripheral reset register (RCC_APB2RSTR)

Address offset: 0x0C
Reset value: 0x00000 0000

Access: no wait state, word, half-word and byte access

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
TIM17 | TIM16 | TIM15
RST | RST | RST
w rw w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SPI4R | USART1 SPI1 | TIM1 SYS
ST RST RsST(M | RST CFG
RST
w rw w w w
1. Available only on STM32F302xB/C/D/E devices.
Bits 31:19 Reserved, must be kept at reset value.
Bit 18 TIM17RST: TIM17 timer reset
Set and cleared by software.
0: No effect
1: Reset TIM17 timer
Bit 17 TIM16RST: TIM16 timer reset
Set and cleared by software.
0: No effect
1: Reset TIM16 timer
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Bit 16 TIM15RST: TIM15 timer reset
Set and cleared by software.
0: No effect
1: Reset TIM15 timer

Bit 15 SPI4RST: SPI4 reset (only on STM32F302xD/E devices)
Set and cleared by software.
0: No effect
1: Reset SPI4

Bit 14 USART1RST: USART1 reset
Set and cleared by software.

0: No effect
1: Reset USART1

Bit 13 Reserved, must be kept at reset value.

Bit 12 SPI1RST: SPI1 reset (STM32F302xB/C/D/E devices only)
Set and cleared by software.
0: No effect
1: Reset SPI1

Bit 11 TIM1RST: TIM1 timer reset
Set and cleared by software.
0: No effect
1: Reset TIM1 timer
Bits 10:1 Reserved, must be kept at reset value.

Bit 0 SYSCFGRST: SYSCFG, Comparators and operational amplifiers reset
Set and cleared by software.
0: No effect
1: Reset SYSCFG, COMP, and OPAMP
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945 APB1 peripheral reset register (RCC_APB1RSTR)
Address offset: 0x10
Reset value: 0x0000 0000
Access: no wait state, word, half-word and byte access
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
I2C3 | DAC1 | PWR CAN USB | 12C2 | 12C1 |UARTS5|UART4 |USART3 | USART2
RST RST RST RST RST RST RST RST RST RST RST
rw rw w w rw w w w rw rw w
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
SPI3 SPI2 WWDG TIM6 TIM4 TIM3 TIM2
RST RST RST RST RST RST RST
w rw w w w w rw

Bit 31 Reserved, must be kept at reset value.

Bit 30 12C3RST: 12C3 reset
Set and cleared by software.
0: No effect
1: Reset 12C3

Bit 29 DAC1RST: DAC1 interface reset
Set and cleared by software.
0: No effect
1: Reset DAC1 interface

Bit 28 PWRRST: Power interface reset
Set and cleared by software.

0: No effect
1: Reset power interface

Bits 27:26 Reserved, must be kept at reset value.
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Bit 25 CANRST: CAN reset
Set and reset by software.
0: does not reset the CAN
1: resets the CAN

Bit 24 Reserved, must be kept at reset value

Bit 23 USBRST: USB reset
Set and reset by software.
0: does not reset USB
1: resets USB

Bit 22 12C2RST: 12C2 reset
Set and cleared by software.
0: No effect
1: Reset 12C2
Bit 21 12C1RST: I12C1 reset
Set and cleared by software.

0: No effect
1: Reset 12C1
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Bit 20 UART5RST: UARTS5 reset (STM32F302xB/C/D/E devices only)
Set and cleared by software.
0: No effect
1: Reset UART5S

Bit 19 UART4RST: UART4 reset (STM32F302xB/C/D/E devices only)
Set and cleared by software.
0: No effect
1: Reset UART4

Bit 18 USART3RST: USART3 reset
Set and cleared by software.
0: No effect
1: Reset USART3

Bit 17 USART2RST: USART2 reset
Set and cleared by software.
0: No effect
1: Reset USART2
Bit 16 Reserved, must be kept at reset value.

Bit 15 SPI3RST: SPI3 reset
Set and cleared by software.
0: No effect
1: Reset SPI3 and 12S3

Bit 14 SPI2RST: SPI2 reset
Set and cleared by software.
0: No effect
1: Reset SPI2 and 12S2
Bits 13:12 Reserved, must be kept at reset value.

Bit 11 WWDGRST: Window watchdog reset
Set and cleared by software.
0: No effect
1: Reset window watchdog
Bits 10:5 Reserved, must be kept at reset value.

Bit4 TIM6RST: TIMG6 timer reset
Set and cleared by software.
0: No effect
1: Reset TIM6

Bit 3 Reserved, must be kept at reset value.

3

137/1080 DocID025202 Rev 7




RMO0365 Reset and clock control (RCC)
Bit 2 TIM4RST: TIM4 timer reset (STM32F302xB/C devices only)
Set and cleared by software.
0: No effect
1: Reset TIM4
Bit 1 TIM3RST: TIM3 timer reset (STM32F302xB/C devices only)
Set and cleared by software.
0: No effect
1: Reset TIM3
Bit 0 TIM2RST: TIM2 timer reset
Set and cleared by software.
0: No effect
1: Reset TIM2
9.4.6 AHB peripheral clock enable register (RCC_AHBENR)
Address offset: 0x14
Reset value: 0x0000 0014
Access: no wait state, word, half-word and byte access
Note: When the peripheral clock is not active, the peripheral register values may not be readable
by software and the returned value is always 0x0.
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
IOPG | |OPF | IOPE | IOPD | IOPC | IOPB | IOPA | IOPH
ADC12EN TSCEN| end | EN | EN | EN | EN | EN | EN | ENO
rw w rw w w w w w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CRC | FMC | FLITF SRAM | DMA2 | DMA1
EN | EN® | EN EN EN EN
w w w w w rw

1. Only on STM32F302xDxE.

Bits 31:29 Reserved, must be kept at reset value.

Bit 28 ADC12EN: ADC1 and ADC2 enable (ADC2 only in STM32F302xB/C)
Set and reset by software.
0: ADC1 and ADC2 clock disabled
1: ADC1 and ADC2 clock enabled

Bits 27:25 Reserved, must be kept at reset value.
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Bit 24 TSCEN: Touch sensing controller clock enable
Set and cleared by software.
0: TSC clock disabled
1: TSC clock enabled
Bit 23 IOPGEN: IO port G clock enable. (Only on STM32F302xDxE)
Set and cleared by software.

0: 10 port G clock disabled
1: 10 port G clock enabled
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Bit 22

Bit 21

Bit 20

Bit 19

Bit 18

Bit 17

Bit 16

Bits 15:7
Bit 6

Bit 5

Bit 4

Bit 3

IOPFEN: 1/O port F clock enable
Set and cleared by software.

0: 1/0O port F clock disabled
1: 1/O port F clock enabled

IOPEEN: 1/O port E clock enable(STM32F302xB/C devices only)
Set and cleared by software.

0: I/0O port E clock disabled
1: 1/O port E clock enabled.

IOPDEN: I/O port D clock enable
Set and cleared by software.

0: 1/0 port D clock disabled
1: 1/O port D clock enabled

IOPCEN: I/O port C clock enable
Set and cleared by software.

0: 1/0 port C clock disabled
1: 1/O port C clock enabled

IOPBEN: |/O port B clock enable
Set and cleared by software.

0: I/0O port B clock disabled
1: 1/0 port B clock enabled

IOPAEN: I/O port A clock enable

Set and cleared by software.
0: I/O port A clock disabled
1: 1/O port A clock enabled

IOPHEN: 10 port H clock enable. (Only on STM32F302xDxE)
Set and cleared by software.

0: 10 port H clock disabled

1: 10 port H clock enabled
Reserved, must be kept at reset value.

CRCEN: CRC clock enable
Set and cleared by software.
0: CRC clock disabled
1: CRC clock enabled
FMCEN: FMC clock enable. (Only on STM32F302xDxE)
Set and cleared by software.

0: FMC clock disabled
1: FMC clock enabled

FLITFEN: FLITF clock enable

Set and cleared by software to disable/enable FLITF clock during Sleep mode.

0: FLITF clock disabled during Sleep mode
1: FLITF clock enabled during Sleep mode

Reserved, must be kept at reset value.
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Bit2 SRAMEN: SRAM interface clock enable
Set and cleared by software to disable/enable SRAM interface clock during Sleep mode.
0: SRAM interface clock disabled during Sleep mode.
1: SRAM interface clock enabled during Sleep mode
Bit 1 DMA2EN: DMA2 clock enable (STM32F302xB/C devices only)
Set and cleared by software.
0: DMAZ2 clock disabled
1: DMA2 clock enabled
Bit0 DMA1EN: DMA1 clock enable
Set and cleared by software.

0: DMA1 clock disabled
1: DMA1 clock enabled

9.4.7 APB2 peripheral clock enable register (RCC_APB2ENR)
Address: 0x18
Reset value: 0x0000 0000
Access: word, half-word and byte access

No wait states, except if the access occurs while an access to a peripheral in the APB2
domain is on going. In this case, wait states are inserted until the access to APB2 peripheral
is finished.

Note: When the peripheral clock is not active, the peripheral register values may not be readable
by software and the returned value is always 0x0.

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
TIM17 | TIM16 | TIM15

EN EN EN

w w w

15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0

SPI4E | USART SPI1 TIM1 SYS
N 1EN EN EN CFGEN

w w w w w

Bits 31:19 Reserved, must be kept at reset value.

Bit 18 TIM17EN: TIM17 timer clock enable
Set and cleared by software.

0: TIM17 timer clock disabled
1: TIM17 timer clock enabled

Bit 17 TIM16EN: TIM16 timer clock enable
Set and cleared by software.
0: TIM16 timer clock disabled
1: TIM16 timer clock enabled
Bit 16 TIM15EN: TIM15 timer clock enable
Set and cleared by software.

0: TIM15 timer clock disabled
1: TIM15 timer clock enabled
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Bit 15 SPI4EN: SPI4 clock enable (STM32F302xD/E only)
Set and cleared by software.
0: SPI4 clock disabled
1: SPI4 clock enabled

Bit 14 USART1EN: USART1 clock enable
Set and cleared by software.
0: USART1 clock disabled
1: USART1 clock enabled

Bit 13 Reserved, must be kept at reset value.

Bit 12 SPIMEN: SPI1 clock enable (STM32F302xB/C devices only)
Set and cleared by software.
0: SPI1 clock disabled
1: SPI1 clock enabled

Bit 11 TIM1EN: TIM1 timer clock enable
Set and cleared by software.
0: TIM1 timer clock disabled
1: TIM1 timer clock enabled

Bits 10:1 Reserved, must be kept at reset value.

Bit 0 SYSCFGEN: SYSCFG clock enable
Set and cleared by software.
0: SYSCFG clock disabled
1: SYSCFG clock enabled

9.4.8 APB1 peripheral clock enable register (RCC_APB1ENR)

Address: 0x1C
Reset value: 0x0000 0000
Access: word, half-word and byte access

No wait state, except if the access occurs while an access to a peripheral on APB1 domain
is on going. In this case, wait states are inserted until this access to APB1 peripheral is
finished.

Note: When the peripheral clock is not active, the peripheral register values may not be readable
by software and the returned value is always 0x0.

31 30 20 28 27 26 25 24 23 22 21 20 19 18 17 16
12C3 |DAC1| PWR CAN USB | 12C2 | 12C1 | UART5 | UART4 |USART3|USART2
EN | EN | EN EN EN | EN | EN EN EN EN EN
rw w rw w rw rw rw rw w rw rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SR | SR i TIMGEN TIM4EN | TIM3EN | TIM2
rw rw w rw rw rw rw

3

141/1080 DocID025202 Rev 7




RMO0365

Reset and clock control (RCC)

Bit 31
Bit 30

Bit 29

Bit 28

Bits 27:263
Bit 25

Bit 24
Bit 23

Bit 22

Bit 21

Bit 20

Bit 19

Bit 18

3

Reserved, must be kept at reset value.

I2C3EN: 12C3 clock enable (only in STM32F302x6/8 and STM32F302xD/E devices)

Set and cleared by software.
0: 12C3 clock disabled
1: 12C3 clock enabled

DAC1EN: DAC1 interface clock enable
Set and cleared by software.

0: DAC1 interface clock disabled

1: DAC1 interface clock enabled

PWREN: Power interface clock enable
Set and cleared by software.

0: Power interface clock disabled

1: Power interface clock enabled

Reserved, must be kept at reset value.

CANEN: CAN clock enable
Set and reset by software.
0: CAN clock disabled
1: CAN clock enabled

Reserved, must be kept at reset value.

USBEN: USB clock enable
Set and reset by software.
0: USB clock disabled
1: USB clock enabled

12C2EN: 12C2 clock enable
Set and cleared by software.

0: 12C2 clock disabled
1:12C2 clock enabled

12C1EN: 12C1 clock enable
Set and cleared by software.

0: 12C1 clock disabled
1:12C1 clock enabled

UARTSEN: UARTS5 clock enable (STM32F302xB/C/D/E devices only)
Set and cleared by software.

0: UARTS clock disabled

1: UARTS5 clock enabled

UART4EN: UART4 clock enable (STM32F302xB/C/D/E devices only)
Set and cleared by software.
0: UART4 clock disabled
1: UART4 clock enabled
USART3EN: USART3 clock enable
Set and cleared by software.

0: USART3 clock disabled
1: USART3 clock enabled
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Bit 17

Bit 16
Bit 15

Bit 14

Bits 13:12
Bit 11

Bits 10:5
Bit 4

Bit 3
Bit 2

Bit 1

Bit0
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USART2EN: USART2 clock enable
Set and cleared by software.
0: USART2 clock disabled
1: USART2 clock enabled

Reserved, must be kept at reset value.

SPI3EN: SPI3 clock enable
Set and cleared by software.
0: SPI3 clock disabled
1: SPI3 clock enabled

SPI2EN: SPI2 clock enable
Set and cleared by software.
0: SPI2 clock disabled
1: SPI2 clock enabled

Reserved, must be kept at reset value.

WWDGEN: Window watchdog clock enable
Set and cleared by software.

0: Window watchdog clock disabled

1: Window watchdog clock enabled

Reserved, must be kept at reset value.

TIM6EN: TIM6 timer clock enable
Set and cleared by software.

0: TIM6 clock disabled
1: TIM6 clock enabled

Reserved, must be kept at reset value.

TIM4EN: TIM4 timer clock enable (STM32F302xB/C/D/E devices only)
Set and cleared by software.

0: TIM4 clock disabled
1: TIM4 clock enabled

TIM3EN: TIM3 timer clock enable (STM32F302xB/C devices only)
Set and cleared by software.
0: TIM3 clock disabled
1: TIM3 clock enabled
TIM2EN: TIM2 timer clock enable
Set and cleared by software.

0: TIM2 clock disabled
1: TIM2 clock enabled
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949 RTC domain control register (RCC_BDCR)

Address offset: 0x20

Reset value: 0x0000 0018h reset by RTC domain Reset.

Access: 0 < wait state < 3, word, half-word and byte access

Wait states are inserted in case of successive accesses to this register.

Note: The LSEON, LSEBYP, RTCSEL and RTCEN bits of the RTC domain control register
(RCC_BDCR) are in the RTC domain. As a result, after Reset, these bits are write-protected
and the DBP bit in the Power control register (PWR_CR) has to be set before these can be
modified. These bits are only reset after a RTC domain Reset (see Section 9.1.3: RTC
domain reset). Any internal or external Reset will not have any effect on these bits.

31 30 20 28 27 2 25 24 23 22 21 20 19 18 17 16
BDRST
w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
'gf RTCSEL[1:0] LSEDRV[1:0] E?E, FIESDI\E( LSEON
rw w w rw rw w r w

Bits 31:17 Reserved, must be kept at reset value.

Bit 16 BDRST: RTC domain software reset
Set and cleared by software.

0: Reset not activated
1: Resets the entire RTC domain

Bit 15 RTCEN: RTC clock enable
Set and cleared by software.
0: RTC clock disabled
1: RTC clock enabled

Bits 14:10 Reserved, must be kept at reset value.

Bits 9:8 RTCSEL[1:0]: RTC clock source selection

Set by software to select the clock source for the RTC. Once the RTC clock source has been
selected, it cannot be changed anymore unless the RTC domain is reset. The BDRST bit can
be used to reset them.

00: No clock

01: LSE oscillator clock used as RTC clock

10: LSI oscillator clock used as RTC clock

11: HSE oscillator clock divided by 32 used as RTC clock

Bits 7:5 Reserved, must be kept at reset value.

Bits 4:3 LSEDRV[1:0]: LSE oscillator drive capability
Set and reset by software to modulate the LSE oscillator’s drive capability. A reset of the RTC
domain restores the default value.
00: “Xtal mode’ lower driving capability
01: ‘Xtal mode’ medium high driving capability
10: ‘Xtal mode’ medium low driving capability
11: ‘Xtal mode’ higher driving capability (reset value)
Note: The oscillator is in Xtal mode when it is not in bypass mode.
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Bit 2 LSEBYP: LSE oscillator bypass

Set and cleared by software to bypass oscillator in debug mode. This bit can be written only
when the external 32 kHz oscillator is disabled.

0: LSE oscillator not bypassed
1: LSE oscillator bypassed

Bit 1 LSERDY: LSE oscillator ready

Set and cleared by hardware to indicate when the external 32 kHz oscillator is stable. After the
LSEON bit is cleared, LSERDY goes low after 6 external low-speed oscillator clock cycles.

0: LSE oscillator not ready
1: LSE oscillator ready

Bit 0 LSEON: LSE oscillator enable
Set and cleared by software.
0: LSE oscillator OFF
1: LSE oscillator ON

9.4.10 Control/status register (RCC_CSR)
Address: 0x24
Reset value: 0x0C00 0000, reset by system Reset, except reset flags by power Reset only.
Access: 0 < wait state < 3, word, half-word and byte access
Wait states are inserted in case of successive accesses to this register.
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
W
LPWR | WWDG SFT POR PIN OB V18PW
RSTF | RSTF ;VSE.)I.(; RSTF | RSTF | RSTF | LRSTF RMVF RRSTF
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
LSI
RDY LSION
r rw
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Bit 31 LPWRSTF: Low-power reset flag

Set by hardware when a Low-power management reset occurs.
Cleared by writing to the RMVF bit.

0: No Low-power management reset occurred
1: Low-power management reset occurred

For further information on low-power management reset, refer to Reset.

Bit 30 WWDGRSTF: Window watchdog reset flag

Set by hardware when a window watchdog reset occurs.
Cleared by writing to the RMVF bit.

0: No window watchdog reset occurred

1: Window watchdog reset occurred
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Bit 29

Bit 28

Bit 27

Bit 26

Bit 25

Bit 24

Bit 23

Note:
Bits 22:2
Bit 1

Bit 0

IWDGRSTF: Independent window watchdog reset flag

Set by hardware when an independent watchdog reset from Vpp domain occurs. Cleared by
writing to the RMVF bit.

0: No watchdog reset occurred
1: Watchdog reset occurred

SFTRSTF: Software reset flag
Set by hardware when a software reset occurs. Cleared by writing to the RMVF bit.

0: No software reset occurred
1: Software reset occurred

PORRSTF: POR/PDR flag

Set by hardware when a POR/PDR occurs. Cleared by writing to the RMVF bit.
0: No POR/PDR occurred
1: POR/PDR occurred

PINRSTF: PIN reset flag

Set by hardware when a reset from the NRST pin occurs. Cleared by writing to the RMVF bit.
0: No reset from NRST pin occurred
1: Reset from NRST pin occurred

OBLRSTF: Option byte loader reset flag

Set by hardware when a reset from the OBL occurs. Cleared by writing to the RMVF bit.
0: No reset from OBL occurred
1: Reset from OBL occurred

RMVF: Remove reset flag

Set by software to clear the reset flags.
0: No effect
1: Clear the reset flags

V18PWRRSTF: Reset flag of the 1.8 V domain.

Set by hardware when a POR/PDR of the 1.8 V domain occurred. Cleared by writing to the
RMVF bit.

0: No POR/PDR reset of the 1.8 V domain occurred
1: POR/PDR reset of the 1.8 V domain occurred

On the STM32F3x8 products, this flag is reserved.
Reserved, must be kept at reset value.

LSIRDY: LSI oscillator ready

Set and cleared by hardware to indicate when the LSI oscillator is stable. After the LSION bit is
cleared, LSIRDY goes low after 3 LSI oscillator clock cycles.

0: LSI oscillator not ready
1: LSl oscillator ready

LSION: LSI oscillator enable
Set and cleared by software.
0: LSl oscillator OFF
1: LSI oscillator ON
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9.4.11 AHB peripheral reset register (RCC_AHBRSTR)

Address: 0x28
Reset value: 0x0000 0000

Access: no wait states, word, half-word and byte access

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
ADC12 TSC |IOPGR| IOPF | IOPE | IOPD | IOPC | IOPB | IOPA |IOPHR
RST RST | sT™ | RST | RST | RST | RST | RST | RST | sT()
rw rw w w w w w w rw rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
FMCR
st

1. Only on STM32F302xDxE.

Bits 31:29 Reserved, must be kept at reset value.

Bit 28 ADC12RST: ADC1 and ADC2 reset (only ADC1 on STM32F302x6/8 devices)
Set and reset by software.
0: does not reset the ADC1 and ADC2
1: resets the ADC1 and ADC2

Bits 27:25 Reserved, must be kept at reset value.

Bit 24 TSCRST: Touch sensing controller reset
Set and cleared by software.
0: No effect
1: Reset TSC

Bit 23 IOPGRST: I/O port G reset. (Only on STM32F302xDxE)
Set and cleared by software.
0: No effect
1: Reset I/O port G

Bit 22 IOPFRST: I/O port F reset
Set and cleared by software.
0: No effect
1: Reset I/O port F

Bit 21 OPERST: I/O port E reset (STM32F302xB/C devices only)
Set and cleared by software.

0: No effect
1: Reset I/0 port E

Bit 20 IOPDRST: I/O port D reset
Set and cleared by software.
0: No effect
1: Reset I/O port D

Bit 19 IOPCRST: I/O port C reset
Set and cleared by software.
0: No effect
1: Reset I/O port C
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Bit 18 IOPBRST: I/O port B reset
Set and cleared by software.
0: No effect
1: Reset I/O port B

Bit 17 IOPARST: I/O port A reset
Set and cleared by software.
0: No effect
1: Reset I/O port A

Bit 16 IOPHRST: 1/O port H reset (Only on STM32F302xDxE).
Set and cleared by software.
0: No effect
1: Reset I/O port H

Bits 15:6 Reserved, must be kept at reset value.

Bit 5 FMCRST: FMC reset (Only on STM32F302xDxE).
Set and cleared by software.
0: No effect
1: Reset FMC

Bits 4:0 Reserved, must be kept at reset value.

Clock configuration register 2 (RCC_CFGR2)

Address: 0x2C
Reset value: 0x0000 0000

Access: no wait states, word, half-word and byte access

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
ADC12PRES[4:0] PREDIV[3:0]
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Bits 31:9 Reserved, must be kept at reset value.

Bits 8:4 ADC12PRES: ADC12 prescaler (ADC1 prescaler in STM32F302x6/8)
Set and reset by software to control PLL clock to ADC12 division factor.
Oxxxx: ADC12 clock disabled, ADC12 can use AHB clock

10000: PLL clock divided by 1
10001: PLL clock divided by 2
10010: PLL clock divided by 4

10011:

PLL clock divided by 6

10100: PLL clock divided by 8

10101:

: PLL clock divided by 10

10110: PLL clock divided by 12

10111:

PLL clock divided by 16

11000: PLL clock divided by 32
11001: PLL clock divided by 64
11010: PLL clock divided by 128

11011:
others

Bits 3:0 PREDIV

PLL clock divided by 256
: PLL clock divided by 256

: PREDIV division factor

These bits are set and cleared by software to select PREDIV division factor. They can be

written o

nly when the PLL is disabled.

Note: Bit 0 is the same bit as bit17 in Clock configuration register (RCC_CFGR), so modifying

bit17 Clock configuration register (RCC_CFGR) also modifies bit 0 in Clock

configuration register 2 (RCC_CFGR?2) (for compatibility with other STM32 products)

0000:
0001:
0010:
0011:
0100:
0101:
0110:
0111:
1000:
1001:
1010:
1011:
1100:
1101:
1110:
1111:

HSE input to PLL not divided

HSE input to PLL divided by 2
HSE input to PLL divided by 3
HSE input to PLL divided by 4
HSE input to PLL divided by 5
HSE input to PLL divided by 6
HSE input to PLL divided by 7
HSE input to PLL divided by 8
HSE input to PLL divided by 9

HSE input to PLL divided by 10

HSE input to PLL divided by 11
HSE input to PLL divided by 12
HSE input to PLL divided by 13
HSE input to PLL divided by 14
HSE input to PLL divided by 15
HSE input to PLL divided by 16
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9.4.13 Clock configuration register 3 (RCC_CFGR3)

Address: 0x30
Reset value: 0x0000 0000

Access: no wait states, word, half-word and byte access

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
TIM34 | TIM2 :
) UART5SW[1:0] | UART4SW[1:0] |USART3SW[1:0]| YSART2SWIT:0]
swW SwW

w rw w rw rw rw rw w rw | w

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TIM17 TIM16 | TIM15 TIM1 12c3 | 12c2 | 12¢1 ]
SwW SwW | sw SW sw | sw | sw USART1SW[1:0]

w rw rw rw rw rw rw rw | w

1. Only on STM32F302xDxE.

Bits 31:26 Reserved, must be kept at reset value.

Bit 25 TIM34SW: Timer34 clock source selection
Set and reset by software to select TIM34 clock source.
The bit is writable only when the following conditions occur: system clock source is the PLL
and AHB or APB2 subsystem clocks are not divided by more than 2 cumulatively.
The bit is reset by hardware when exiting from the previous condition (user must set the bit
again in case of a new switch is required)
0: PCLK2 clock (doubled frequency when prescaled) (default)
1: PLL vco output (running up to 144 MHz)
Note: STM32F302xDxE only.

Bit 24 TIM2SW: Timer2 clock source selection
Set and reset by software to select TIM2 clock source.
The bit is writable only when the following conditions occur: clock system = PLL, and AHB or
APB2 subsystem clocks are not divided by more than 2 cumulatively.
0: PCLK2 clock (doubled frequency when prescaled) (default)
1: PLL vco output (running up to 144 MHz)
Note: STM32F302xDxE only.

Bits 23:22 UART5SWI[1:0]: UARTS clock source selection (STM32F302xB/C devices only)
This bit is set and cleared by software to select the UARTS5 clock source.
00: PCLK selected as UARTS5 clock source (default)
01: System clock (SYSCLK) selected as UART5 clock
10: LSE clock selected as UARTS clock
11: HSI clock selected as UARTS clock

Bits 21:20 UART4SWI[1:0]: UART4 clock source selection (STM32F302xB/C devices only)
This bit is set and cleared by software to select the UART4 clock source.
00: PCLK selected as UART4 clock source (default)
01: System clock (SYSCLK) selected as UART4 clock
10: LSE clock selected as UART4 clock
11: HSI clock selected as UART4 clock

3
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Bits 19:18

Note:
Bits 17:16

Note:
Bits 15:14
Bit 13

Bit 12
Bit 11

Bit 10

Bit 9

USART3SW[1:0]: USART3 clock source selection
This bit is set and cleared by software to select the USART3 clock source.
00: PCLK selected as USARTS3 clock source (default)
01: System clock (SYSCLK) selected as USART3 clock
10: LSE clock selected as USART3 clock
11: HSI clock selected as USART3 clock

USART3SW][1:0] is not available in the STM32F302x6/8

USART2SWI[1:0]: USART2 clock source selection
This bit is set and cleared by software to select the USART2 clock source.
00: PCLK selected as USART2 clock source (default)
01: System clock (SYSCLK) selected as USART?2 clock
10: LSE clock selected as USART2 clock
11: HSI clock selected as USART2 clock

USART2SW][1:0] is not available in the STM32F302x6/8
Reserved, must be kept at reset value.

TIM17SW: Timer17 clock source selection
Set and reset by software to select TIM17 clock source.

The bit is writable only when the following conditions occur: system clock source is the PLL
and AHB or APB2 subsystem clocks are not divided by more than 2 cumulatively.

The bit is reset by hardware when exiting from the previous condition (user must set the bit
again in case of a new switch is required)

0: PCLK2 clock (doubled frequency when prescaled) (default)

1: PLL vco output (running up to 144 MHz)
Note: STM32F302x6/8 and STM32F302xD/E devices only.

Reserved, must be kept at reset value.

TIM16SW: Timer16 clock source selection
Set and reset by software to select TIM16 clock source.

The bit is writable only when the following conditions occur: system clock source is the PLL
and AHB or APB2 subsystem clocks are not divided by more than 2 cumulatively.

The bit is reset by hardware when exiting from the previous condition (user must set the bit
again in case of a new switch is required)

0: PCLK2 clock (doubled frequency when prescaled) (default)

1: PLL vco output (running up to 144 MHz)
Note: STM32F302x6/8 and STM32F302xD/E devices only.

TIM15SW: Timer15 clock source selection
Set and reset by software to select TIM15 clock source.

The bit is writable only when the following conditions occur: system clock source is the PLL
and AHB or APB2 subsystem clocks are not divided by more than 2 cumulatively.

The bit is reset by hardware when exiting from the previous condition (user must set the bit
again in case of a new switch is required)

0: PCLK2 clock (doubled frequency when prescaled) (default)

1: PLL vco output (running up to 144 MHz)
Note: STM32F302x6/8 and STM32F302xD/E devices only.

Reserved, must be kept at reset value.

3
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Bit 8 TIM1SW: Timer1 clock source selection
Set and reset by software to select TIM1 clock source.
The bit is writable only when the following conditions occur: clock system = PLL, and AHB
and APB2 subsystem clock not divided respect the clock system.

The bit is reset by hardware when exiting from the previous condition (user must set the bit
again in case of a new switch is required)

0: PCLK2 clock (doubled frequency when prescaled) (default)
1: PLL vco output (running up to 144 MHz)

Bit 7 Reserved, must be kept at reset value.

Bit 6 12C3SW: 12C3 clock source selection (STM32F302x6/8 devices only)
This bit is set and cleared by software to select the 12C3 clock source.

0: HSI clock selected as 12C3 clock source (default)
1: SYSCLK clock selected as 12C3 clock

Bit 5 12C2SW: 12C2 clock source selection
This bit is set and cleared by software to select the 12C2 clock source.

0: HSI clock selected as 12C2 clock source (default)
1: SYSCLK clock selected as 12C2 clock

Bit 4 12C1SW: 12C1 clock source selection
This bit is set and cleared by software to select the 12C1 clock source.

0: HSI clock selected as 12C1 clock source (default)
1: SYSCLK clock selected as 12C1 clock

Bits 3:2 Reserved, must be kept at reset value.

Bits 1:0 USART1SW[1:0]: USART1 clock source selection
This bit is set and cleared by software to select the USART1 clock source.
00: PCLK selected as USART1 clock source (default)
01: System clock (SYSCLK) selected as USART1 clock
10: LSE clock selected as USART1 clock
11: HSI clock selected as USART1 clock

3
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9.4.14

The following table gives the RCC register map and the reset values.

Table 29. RCC register map and reset values
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Table 29. RCC register map and reset values (continued)

Offset| Register |5/3|2|K|g8(3|0(q(s|g2| |t |22 0| E|2|o|0|~ |0 0| <|m||<|o
51z RTC LSE (& |5 |z

RCC_BDCR @ |6 SEL DRV (@ |& |

0x20 2 [1:0] [1:0] |& Z] g

Reset value 0|0 0|0 111(0|0]|0

w [
T = el IR ITE P TR 5
ol2le|s|0|h|b|L | Ik
RCCCSR | |o|% x| (2 |x|2|& x |9
0x24 HINREEEEE ®|%
MEEEMNAE G -
== b
Resetvalue |0|o[o|ofofofo]o]o0 olo
= gl |s 8 8
% A AR =
RCC_AHBRSTR g ok ol |65 o
0x28 6] » 8 % diod|a % = o
< Flol2|glelfl2|2] s £
Reset value 0 0 o(fojojojofo
RCC_CFGR2 ADC12PRES | poep)via.0)
0x2C [4:0]

Reset value 0 0
22 |2 |5 |5 EREEREREEE =
§v = = =

RCC_CFGR3 2z 2|22 |2 % 32 |12 |32|2 ®

0x30 - 3B |2 | E | E Sl 22|z @00 s
Sz e = o © s s s| |E Qe |« 14

EIF| x [ < < = |2 & S <

= P % & & = | F 5

=) =) =) -} 2

Reset value 0 0 0 0 0 o0 0 0(0]|0 o0

1. On STM32F302xB/C devices only.
2. On STM32F302x6/8 devices only.
3. On STM32F302xD/E only

Refer to Section 3.2.2: Memory map and register boundary addresses for the register
boundary addresses.

3
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General-purpose 1/0s (GPIO)

Introduction

Each general-purpose I/O port has four 32-bit configuration registers (GPIOx_MODER,
GPIOx_OTYPER, GPIOx_OSPEEDR and GPIOx_PUPDR), two 32-bit data registers
(GPIOx_IDR and GPIOx_ODR), a 32-bit set/reset register (GPIOx_BSRR), a 32-bit locking
register (GPIOx_LCKR) and two 32-bit alternate function selection registers (GPIOx_AFRH
and GPIOx_AFRL).

GPIO main features

e  Output states: push-pull or open drain + pull-up/down

e  Output data from output data register (GPIOx_ODR) or peripheral (alternate function
output)

e  Speed selection for each 1/0

e Input states: floating, pull-up/down, analog

e Input data to input data register (GPIOx_IDR) or peripheral (alternate function input)
e  Bit set and reset register (GPIOx_ BSRR) for bitwise write access to GPIOx_ODR

e Locking mechanism (GPIOx_LCKR) provided to freeze the port A, B, C,D, E,F, G H
on STM32F302xD/E, A, B and D /O configuration in STM32F302xB/C devices and
port A, B, C, D and F in STM32F302x6/8 devices.

e  Analog function
e Alternate function selection registers
e  Fast toggle capable of changing every clock cycle

e Highly flexible pin multiplexing allows the use of I/O pins as GPIOs or as one of several
peripheral functions

GPIO functional description

Subject to the specific hardware characteristics of each I/O port listed in the datasheet, each
port bit of the general-purpose 1/0 (GPIO) ports can be individually configured by software in
several modes:

e Input floating

e Input pull-up

e Input-pull-down

e Analog

e  Output open-drain with pull-up or pull-down capability

e Output push-pull with pull-up or pull-down capability

e  Alternate function push-pull with pull-up or pull-down capability

e Alternate function open-drain with pull-up or pull-down capability

Each 1/0 port bit is freely programmable, however the 1/O port registers have to be

accessed as 32-bit words, half-words or bytes. The purpose of the GPIOx_BSRR and
GPIOx_BRR registers is to allow atomic read/modify accesses to any of the GPIOx_ODR
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registers. In this way, there is no risk of an IRQ occurring between the read and the modify
access.

Figure 17 and Figure 18 show the basic structures of a standard and a 5 V tolerant 1/O port
bit, respectively. Table 30 gives the possible port bit configurations.

Figure 17. Basic structure of an /O port bit

Protection

Fr— - - - - - — — — — — 1
To on-chip < Analog | |
peripheral _ Alternate function input | |
|
| on/off |
Read | )/] |
\Y
e i \11 [ Voo 2P°

| |

| |

Input data register

n
% trigger on/off diode
5
Write ot sy | bR er . 4 1/0 pin
= 3 i
e > _______V____—l
E ° bb °n/°ff| Protection
= © i
= g _q P-MOS | v diode
= Output Ss Vss
L | g control | A
Read/write N-MOS |
L Vss
. Push-pull
From on-chi ¥
peripheral P Alternate function output 3@&23&“” or |
L — - — — — — == — - Analog
ai15938
Figure 18. Basic structure of a five-volt tolerant I/O port bit
r—— - - — — — — — — — q
To on-chip Analog | !
peripheral ] |
Alternate function input
< ——
= ! on/off |
g | |
Read 2
“ g — X | o
o] .
< 3 | T.TL Schmitt | Protection
2 5 | trigger 0“/°ff| diode
j=) c
) I - Input driver ;
Write = 5 L= - = my 1/0 pin
g g | Ny — — — — — — — — T
< 2 Output driver V,
= (9]
B 5 bb on/off Protection
& 3 —d[_P-mos diode
‘g Output
5 control
Read/write 3 | —[_N-Mos
_— |
From on-chip . Vss  push-pull
peripheral Alternate function outpuf og:n—gfai’n or
L — — — _ _ __ _dsabled __ - Analog
ai15939b

1. Vpp_fris a potential specific to five-volt tolerant 1/Os and different from Vpp.
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Table 30. Port bit configuration table()

MC:1D:I(E);§(i) OTYPER(i) OSI°[I$!E()I])R(i) PU[I;’%I]Q(i) 1/0 configuration

0 0 GP output PP
0 0 GP output PP + PU
0 1 GP output PP + PD
0 SPEED 1 Reserved

o 1 [1:0] 0 GP output oD
1 0 GP output oD + PU
1 1 GP output OD +PD
1 1 Reserved (GP output OD)
0 0 AF PP
0 0 AF PP + PU
0 1 AF PP + PD
0 SPEED 1 Reserved

10 1 (1:0] 0 AF oD
1 0 AF OD + PU
1 1 AF OD +PD
1 1 Reserved
X X X 0 Input Floating

00 X X X 0 Input PU
X X X 1 Input PD
X X X 1 Reserved (input floating)
X X X 0 Input/output Analog
X X X 0

1
X X X 1 Reserved
X X X 1

1. GP = general-purpose, PP = push-pull, PU = pull-up, PD = pull-down, OD = open-drain, AF = alternate

function.

General-purpose 1/0 (GPIO)

During and just after reset, the alternate functions are not active and most of the I/O ports
are configured in input floating mode.

The debug pins are in AF pull-up/pull-down after reset:

When the pin is configured as output, the value written to the output data register
(GPIOx_ODR) is output on the I/O pin. It is possible to use the output driver in push-pull
mode or open-drain mode (only the low level is driven, high level is HI-Z).

The input data register (GPIOx_IDR) captures the data present on the 1/O pin at every AHB

clock cycle.
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All GPIO pins have weak internal pull-up and pull-down resistors, which can be activated or
not depending on the value in the GPIOx_PUPDR register.

10.3.2 I/0 pin alternate function multiplexer and mapping

3

The device I/O pins are connected to on-board peripherals/modules through a multiplexer
that allows only one peripheral alternate function (AF) connected to an I/O pin at a time. In
this way, there can be no conflict between peripherals available on the same 1/O pin.

Each 1/0O pin has a multiplexer with up to sixteen alternate function inputs (AF0 to AF15) that
can be configured through the GPIOx_AFRL (for pin 0 to 7) and GPIOx_AFRH (for pin 8 to
15) registers:

e  Atfter reset the multiplexer selection is alternate function 0 (AF0Q). The I/Os are
configured in alternate function mode through GPIOx_MODER register.

e  The specific alternate function assignments for each pin are detailed in the device
datasheet.

In addition to this flexible I/O multiplexing architecture, each peripheral has alternate
functions mapped onto different I/O pins to optimize the number of peripherals available in
smaller packages.

To use an I/O in a given configuration, the user has to proceed as follows:

e Debug function: after each device reset these pins are assigned as alternate function
pins immediately usable by the debugger host

e  GPIO: configure the desired 1/O as output, input or analog in the GPIOx_MODER
register.

e Peripheral alternate function:

—  Connect the I/O to the desired AFx in one of the GPIOx_AFRL or GPIOx_AFRH
register.

—  Select the type, pull-up/pull-down and output speed via the GPIOx_OTYPER,
GPIOx_PUPDR and GPIOx_OSPEEDER registers, respectively.

—  Configure the desired I/0 as an alternate function in the GPIOx_MODER register.
e Additional functions:

—  For the configure the desired I/O in analog mode in the GPIOx_MODER register
and configure the required function in the registers.

—  For the additional functions like RTC, WKUPx and oscillators, configure the
required function in the related RTC, PWR and RCC registers. These functions
have priority over the configuration in the standard GPIO registers.

Refer to the “Alternate function mapping” table in the device datasheet for the detailed
mapping of the alternate function 1/O pins.
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1/0 port control registers

Each of the GPIO ports has four 32-bit memory-mapped control registers (GPIOx_MODER,
GPIOx_OTYPER, GPIOx_OSPEEDR, GPIOx_PUPDR) to configure up to 16 I/Os. The
GPIOx_MODER register is used to select the I/O mode (input, output, AF, analog). The
GPIOx_OTYPER and GPIOx_OSPEEDR registers are used to select the output type (push-
pull or open-drain) and speed. The GPIOx_PUPDR register is used to select the pull-
up/pull-down whatever the 1/O direction.

I/0 port data registers

Each GPIO has two 16-bit memory-mapped data registers: input and output data registers
(GPIOx_IDR and GPIOx_ODR). GPIOx_ODR stores the data to be output, it is read/write
accessible. The data input through the I/O are stored into the input data register
(GPIOx_IDR), a read-only register.

See Section 10.4.5: GPIO port input data register (GPIOx_IDR) (x = A..H) and
Section 10.4.6: GPIO port output data register (GPIOx_ODR) (x = A..H) for the register
descriptions.

I/0 data bitwise handling

The bit set reset register (GPIOx_BSRR) is a 32-bit register which allows the application to
set and reset each individual bit in the output data register (GPIOx_ODR). The bit set reset
register has twice the size of GPIOx_ODR.

To each bit in GPIOx_ODR, correspond two control bits in GPIOx_BSRR: BS(i) and BR(i).
When written to 1, bit BS(i) sets the corresponding ODR(i) bit. When written to 1, bit BR(i)
resets the ODR(i) corresponding bit.

Writing any bit to 0 in GPIOx_BSRR does not have any effect on the corresponding bit in
GPIOx_ODR. If there is an attempt to both set and reset a bit in GPIOx_BSRR, the set
action takes priority.

Using the GPIOx_BSRR register to change the values of individual bits in GPIOx_ODRis a
“one-shot” effect that does not lock the GPIOx_ODR bits. The GPIOx_ODR bits can always
be accessed directly. The GPIOx_BSRR register provides a way of performing atomic
bitwise handling.

There is no need for the software to disable interrupts when programming the GPIOx_ODR
at bit level: it is possible to modify one or more bits in a single atomic AHB write access.

GPIO locking mechanism

by applying a specific write sequence to the GPIOx_LCKR register. The frozen registers are
GPIOx_MODER, GPIOx_OTYPER, GPIOx_OSPEEDR, GPIOx_PUPDR, GPIOx_AFRL
and GPIOx_AFRH.

To write the GPIOx_LCKR register, a specific write / read sequence has to be applied. When
the right LOCK sequence is applied to bit 16 in this register, the value of LCKR[15:0] is used
to lock the configuration of the I/Os (during the write sequence the LCKR[15:0] value must
be the same). When the LOCK sequence has been applied to a port bit, the value of the port
bit can no longer be modified until the next MCU reset or peripheral reset. Each
GPIOx_LCKR bit freezes the corresponding bit in the control registers (GPIOx_MODER,
GPIOx_OTYPER, GPIOx_OSPEEDR, GPIOx_PUPDR, GPIOx_AFRL and GPIOx_AFRH.
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10.3.7

10.3.8

10.3.9

3

The LOCK sequence (refer to Section 10.4.8: GPIO port configuration lock register
(GPIOx_LCKR) (x = A..H)) can only be performed using a word (32-bit long) access to the
GPIOx_LCKR register due to the fact that GPIOx_LCKR bit 16 has to be set at the same
time as the [15:0] bits.

For more details refer to LCKR register description in Section 10.4.8: GPIO port
configuration lock register (GPIOx_LCKR) (x = A..H).

1/0 alternate function input/output

Two registers are provided to select one of the alternate function inputs/outputs available for
each I/0O. With these registers, the user can connect an alternate function to some other pin
as required by the application.

This means that a number of possible peripheral functions are multiplexed on each GPIO
using the GPIOx_AFRL and GPIOx_AFRH alternate function registers. The application can
thus select any one of the possible functions for each 1/0. The AF selection signal being
common to the alternate function input and alternate function output, a single channel is
selected for the alternate function input/output of a given 1/O.

To know which functions are multiplexed on each GPIO pin, refer to the device datasheet.

External interrupt/wakeup lines

All ports have external interrupt capability. To use external interrupt lines, the port must be
configured in input mode.Section 13.2: Extended interrupts and events controller (EXTI) and
to Section 13.2.3: Wakeup event management.

Input configuration

When the 1/O port is programmed as input:
e  The output buffer is disabled
e  The Schmitt trigger input is activated

e  The pull-up and pull-down resistors are activated depending on the value in the
GPIOx_PUPDR register

e The data present on the I/O pin are sampled into the input data register every AHB
clock cycle

e Aread access to the input data register provides the I/O state

Figure 19 shows the input configuration of the 1/O port bit.
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Figure 19. Input floating/pull up/pull down configurations
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10.3.10 Output configuration

When the 1/O port is programmed as output:

The output buffer is enabled:

—  Open drain mode: A “0” in the Output register activates the N-MOS whereas a “1”
in the Output register leaves the port in Hi-Z (the P-MOS is never activated)

—  Push-pull mode: A “0” in the Output register activates the N-MOS whereas a “1” in
the Output register activates the P-MOS

The Schmitt trigger input is activated

The pull-up and pull-down resistors are activated depending on the value in the
GPIOx_PUPDR register

The data present on the 1/O pin are sampled into the input data register every AHB
clock cycle

A read access to the input data register gets the I/O state
A read access to the output data register gets the last written value

Figure 20 shows the output configuration of the I/O port bit.

161/1080

3

DocID025202 Rev 7




RMO0365 General-purpose 1/0s (GPIO)

Figure 20. Output configuration
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10.3.11  Alternate function configuration

When the 1/O port is programmed as alternate function:
e  The output buffer can be configured in open-drain or push-pull mode

e  The output buffer is driven by the signals coming from the peripheral (transmitter
enable and data)

e  The Schmitt trigger input is activated

e  The weak pull-up and pull-down resistors are activated or not depending on the value
in the GPIOx_PUPDR register

e The data present on the I/O pin are sampled into the input data register every AHB
clock cycle

e Aread access to the input data register gets the 1/O state

Figure 21 shows the Alternate function configuration of the 1/0 port bit.

Figure 21. Alternate function configuration
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10.3.12

10.3.13

10.3.14
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Analog configuration

When the I/O port is programmed as analog configuration:
e  The output buffer is disabled

e  The Schmitt trigger input is deactivated, providing zero consumption for every analog
value of the I/O pin. The output of the Schmitt trigger is forced to a constant value (0).

e  The weak pull-up and pull-down resistors are disabled by hardware
e Read access to the input data register gets the value “0”

Figure 22 shows the high-impedance, analog-input configuration of the 1/0 port bit.

Figure 22. High impedance-analog configuration
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Using the HSE or LSE oscillator pins as GPIOs

When the HSE or LSE oscillator is switched OFF (default state after reset), the related
oscillator pins can be used as normal GPIOs.

When the HSE or LSE oscillator is switched ON (by setting the HSEON or LSEON bit in the
RCC_CSR register) the oscillator takes control of its associated pins and the GPIO
configuration of these pins has no effect.

When the oscillator is configured in a user external clock mode, only the pin is reserved for
clock input and the OSC_OUT or OSC32_OUT pin can still be used as normal GPIO.

Using the GPIO pins in the RTC supply domain

The PC13/PC14/PC15 GPIO functionality is lost when the core supply domain is powered
off (when the device enters Standby mode). In this case, if their GPIO configuration is not
bypassed by the RTC configuration, these pins are set in an analog input mode.

For details about 1/0 control by the RTC, refer to Section 27.3: RTC functional description
on page 724.

3
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10.4 GPIO registers
This section gives a detailed description of the GPIO registers.
For a summary of register bits, register address offsets and reset values, refer to Table 31.
The peripheral registers can be written in word, half word or byte mode.
10.4.1 GPIO port mode register (GPIOx_MODER) (x =A..H)
Address offset:0x00
Reset values:
e  0xA800 0000 for port A
e  0x0000 0280 for port B
e  0x0000 0000 for other ports
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
MODER15[1:0] | MODER14[1:0] | MODER13[1:0] | MODER12[1:0] | MODER11[1:0] | MODER10[1:0] | MODER9[1:0] | MODERS[1:0]
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
MODER7[1:0] | MODER6[1:0] | MODERS5[1:0] | MODER4[1:0] | MODER3[1:0] | MODER2[1:0] | MODER1[1:0] | MODERO[1:0]
Bits 2y+1:2y MODERYy[1:0]: Port x configuration bits (y = 0..15)
These bits are written by software to configure the 1/0 mode.
00: Input mode (reset state)
01: General purpose output mode
10: Alternate function mode
11: Analog mode
10.4.2 GPIO port output type register (GPIOx_OTYPER) (x = A..H)
Address offset: 0x04
Reset value: 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
OT15 | OT14 | OT13 | OT12 | OT11 | OT10 | OT9 | OT8 | OT7 | OT6 | OT5 | OT4 | OT3 | OT2 | OT1 | OTO
w rw w w w w w 'w rw w w w w w w w
Bits 31:16 Reserved, must be kept at reset value.
Bits 15:0 OTy: Port x configuration bits (y = 0..15)
These bits are written by software to configure the I/O output type.
0: Output push-pull (reset state)
1: Output open-drain
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10.4.3 GPIO port output speed register (GPIOx_OSPEEDR)
(x =A..H)
Address offset: 0x08
Reset value:
e  0xCO000 0000 for port A
e  0x0000 00CO for port B
e  0x0000 0000 for other ports
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
OSPEEDR15 | OSPEEDR14 | OSPEEDR13 | OSPEEDR12 | OSPEEDR11 | OSPEEDR10 | OSPEEDRY | OSPEEDRS
[1:0] [1:0] [1:0] [1:0] [1:0] [1:0] [1:0] [1:0]
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
OSPEEDR? OSPEEDR6 OSPEEDRS5 OSPEEDR4 OSPEEDR3 OSPEEDR2 | OSPEEDR1 | OSPEEDRO
[1:0] [1:0] [1:0] [1:0] [1:0] [1:0] [1:0] [1:0]

Bits 2y+1:2y OSPEEDRYy[1:0]: Port x configuration bits (y = 0..15)
These bits are written by software to configure the I/O output speed.
x0: Low speed

01: Medium speed

11: High speed
Note: Refer to the device datasheet for the frequency specifications and the power supply

and load conditions for each speed.

10.4.4 GPIO port pull-up/pull-down register (GPIOx_PUPDR)
(x =A..H)
Address offset: 0x0C
Reset values:
e  0x6400 0000 for port A
e 0x0000 0100 for port B
e  0x0CO0O0 0000 for other ports
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
PUPDR15[1:0] | PUPDR14[1:0] | PUPDR13[1:0] | PUPDR12[1:0] | PUPDR11[1:0] | PUPDR10[1:0] | PUPDR9[1:0] PUPDRS[1:0]
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
PUPDR7[1:0] | PUPDR6[1:0] | PUPDRS5[1:0] | PUPDRA4[1:0] PUPDR3[1:0] PUPDR2[1:0] PUPDR1[1:0] PUPDRO[1:0]

Bits 2y+1:2y PUPDRYy[1:0]: Port x configuration bits (y = 0..15)
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These bits are written by software to configure the 1/0 pull-up or pull-down
00: No pull-up, pull-down

01: Pull-up
10: Pull-down
11: Reserved
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10.4.5 GPIO port input data register (GPIOx_IDR) (x = A..H)

Address offset: 0x10
Reset value: 0x0000 XXXX (where X means undefined)

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
IDR15 | IDR14 | IDR13 | IDR12 | IDR11 | IDR10 | IDR9 | IDR8 | IDR7 | IDR6 | IDR5 | IDR4 | IDR3 | IDR2 | IDR1 | IDRO
r r r r r r r r r r r r r r r r

Bits 31:16 Reserved, must be kept at reset value.

Bits 15:0 IDRy: Port input data bit (y = 0..15)
These bits are read-only. They contain the input value of the corresponding 1/O port.

10.4.6 GPIO port output data register (GPIOx_ODR) (x = A..H)

Address offset: 0x14
Reset value: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
ODR15 | ODR14 | ODR13 | ODR12 | ODR11 | ODR10 | ODR9 | ODR8 | ODR7 | ODR6 | ODR5 | ODR4 | ODR3 | ODR2 | ODR1 | ODRO
w rw w rw w w w w w w rw w w w w w

Bits 31:16 Reserved, must be kept at reset value.

Bits 15:0 ODRYy: Port output data bit (y = 0..15)
These bits can be read and written by software.
Note: For atomic bit set/reset, the ODR bits can be individually set and/or reset by writing to
the GPIOx_BSRR or GPIOx_BRR registers (x = A..F).

10.4.7 GPIO port bit set/reset register (GPIOx_BSRR) (x = A..H)

Address offset: 0x18
Reset value: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
BR15 | BR14 | BR13 | BR12 | BR11 BR10 BR9 BR8 BR7 BR6 BR5 BR4 BR3 BR2 BR1 BRO
w w w w w w w w w w w w w w w w
15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0

BS15 | BS14 | BS13 | BS12 | BS11 BS10 BS9 BS8 BS7 BS6 BS5 BS4 BS3 BS2 BS1 BSO
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Bits 31:16 BRy: Port x reset bity (y = 0..15)

These bits are write-only. A read to these bits returns the value 0x0000.

0: No action on the corresponding ODRX bit
1: Resets the corresponding ODRXx bit

Note: If both BSx and BRx are set, BSx has priority.

Bits 15:0 BSy: Port x set bit y (y= 0..15)

These bits are write-only. A read to these bits returns the value 0x0000.

0: No action on the corresponding ODRX bit
1: Sets the corresponding ODRX bit

10.4.8 GPIO port configuration lock register (GPIOx_LCKR)
(x =A..H)
x= A, B and D in STM32F302xB/C devices, x= A, B, C, D and F in STM32F302x6/8 devices
andx=A,B,C,D, E,F, G Hin STM32F302xD/E devices.
This register is used to lock the configuration of the port bits when a correct write sequence
is applied to bit 16 (LCKK). The value of bits [15:0] is used to lock the configuration of the
GPIO. During the write sequence, the value of LCKR[15:0] must not change. When the
LOCK sequence has been applied on a port bit, the value of this port bit can no longer be
modified until the next MCU reset or peripheral reset.
Note: A specific write sequence is used to write to the GPIOx_LCKR register. Only word access
(32-bit long) is allowed during this locking sequence.
Each lock bit freezes a specific configuration register (control and alternate function
registers).
Address offset: 0x1C
Reset value: 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
LCKK
w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
LCK15 | LCK14 | LCK13 | LCK12 | LCK11 | LCK10 | LCK9 | LCK8 | LCK7 | LCK6 | LCK5 | LCK4 | LCK3 | LCK2 | LCK1 | LCKO
w w w w rw w rw w w rw rw rw rw w w w
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Bits 31:17 Reserved, must be kept at reset value.

Bit 16 LCKK: Lock key

This bit can be read any time. It can only be modified using the lock key write sequence.

0: Port configuration lock key not active

1: Port configuration lock key active. The GPIOx_LCKR register is locked until the next MCU

reset or peripheral reset.

LOCK key write sequence:

WR LCKR[16] = ‘1" + LCKR[15:0]
WR LCKR[16] = ‘0’ + LCKR[15:0]
WR LCKR[16] = ‘1" + LCKR[15:0]
RD LCKR

RD LCKR[16] = ‘1’ (this read operation is optional but it confirms that the lock is active)
Note: During the LOCK key write sequence, the value of LCK[15:0] must not change.

Any error in the lock sequence aborts the lock.

After the first lock sequence on any bit of the port, any read access on the LCKK bit will

return ‘1’ until the next MCU reset or peripheral reset.

Bits 15:0 LCKYy: Port x lock bit y (y=0..15)

These bits are read/write but can only be written when the LCKK bit is ‘0.

0: Port configuration not locked
1: Port configuration locked

10.4.9 GPIO alternate function low register (GPIOx_AFRL)
(x =A..H)
Address offset: 0x20
Reset value: 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
AFR7[3:0] AFR6[3:0] AFR5[3:0] AFRA4[3:0]
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
AFR3[3:0] AFR2[3:0] AFR1[3:0] AFRO[3:0]
Bits 31:0 AFRy[3:0]: Alternate function selection for port x piny (y = 0..7)
These bits are written by software to configure alternate function 1/0Os
10.4.10 GPIO alternate function high register (GPIOx_AFRH)
(x =A..H)
Address offset: 0x24
Reset value: 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
AFR15[3:0] AFR14[3:0] AFR13[3:0] AFR12[3:0]

S74
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
AFR11[3:0] AFR10[3:0] AFR9[3:0] AFR8[3:0]
Bits 31:0 AFRy[3:0]: Alternate function selection for port x piny (y = 8..15)
These bits are written by software to configure alternate function 1/Os
10.4.11  GPIO port bit reset register (GPIOx_BRR) (x =A..H)

Address offset: 0x28

Reset value: 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

BR15 | BR14 | BR13 | BR12 | BR11 | BR10 | BR9 | BR8 | BR7 | BR6 | BR5 | BR4 | BR3 | BR2 | BR1 | BRO

w w w w w w w w w w w w w w w w

Bits 31:16 Reserved

Bits 15:0 BRYy: Port x Reset bit y (y= 0..15)

These bits are write-only. A read to these bits returns the value 0x0000
0: No action on the corresponding ODx bit
1: Reset the corresponding ODx bit
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GPIO register map

10.4.12

The following table gives the GPIO register map and reset values.

Table 31. GPIO register map and reset values
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Table 31. GPIO register map and reset values (continued)
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o [« (o | [~ |O —
Ox14 | (wherex=A.F) 5818|8185 |clojolo|olelolo oo
Reset value ofo[of[ofofo]ofof{ofofo]o]ofo|0O]O
e EEEEEERRE R R k22382 818(3123(3]7 3
0x18 | (wherex=A.F) |X | & 0 K 0 6|6 |o|o|o|o|(c|o|o|8[R(R(2 8|2 00|00 |0|d|o|o|s
Reset value ofofloJofofo[o[oflofofo[o]o|[o[o[oflo[o[o[o|lo[o[o|o[of[ofo]o[o]0o|0O]O

w [t || [+~ O -
GPIOX_LCKR SCRREIERIZREREEERR IR
oxiC | (where x = see ) Sl I I I R A E A A
Reset value olo|o|oflo|o|o|o|lo|o|lO|O|O|O|O]|O]O
GPIOX_AFRL  |AFRLAFR7[3:|AFRLAFR6[3:|/AFRLAFR5[3:|AFRLAFR4[3:| AFRLAFR3[3 | AFRLAFR2[3: | AFRLAFR1[3 | AFRLAFRO[3

0x20 (where x = A..F) 0] 0] 0] 0] :0] 0] :0] :0]
Reset value 0|o|0|o 0|0|0|0 0|0|0|0 0|0|0|0 0|0|0|0 0|0|o|0 o|0|0|0 0|0|0|0
GPIOXx_AFRH |AFRHAFR15[|AFRHAFR14[|AFRHAFR13[|AFRHAFR12[|AFRHAFR11[| AFRHAFR10[ |[AFRHAFR9[3|AFRHAFRS8[3

0x24 (where x = A..F) 3:0] 3:0] 3:0] 3:0] 3:0] 3:0] :0] :0]
Reset value 0|o|0|o 0|0|0|0 0|0|0|0 0|0|0|0 0|0|0|0 0|0|o|0 o|0|0|0 0|0|0|0

1. A,/ BandD in STM32F302xB/C, A, B, C, D and F in STM32F302x6/8.

Refer to Section 3.2.2 on page 47 for the register boundary addresses.
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1 System configuration controller (SYSCFQG)

The STM32F302xx devices feature a set of configuration registers. The main purposes of
the system configuration controller are the following:

e  Enabling/disabling I°C Fm+ on some /O ports

e Remapping some DMA trigger sources from TIM16, TIM17, TIM6, DAC1_CH1 and
ADC?2 to different DMA channels

e Remapping the memory located at the beginning of the code area
e Managing the external interrupt line connection to the GPIOs

e  Remapping TIM1 ITR3 source

e Remapping DAC1 triggers

e  Managing robustness feature

e  Configuring encoder mode

11.1 SYSCFG registers

1.11 SYSCFG configuration register 1 (SYSCFG_CFGR1)

This register is used for specific configurations on memory remap.

Two bits are used to configure the type of memory accessible at address 0x0000 0000.
These bits are used to select the physical remap by software and so, bypass the BOOT pin
and the option bit setting.

After reset these bits take the value selected by the BOOT pin (BOOTO) and by the option
bit (BOOT1).

Address offset: 0x00
Reset value: 0x7C00 000X (X is the memory mode selected by the BOOTO pin and BOOT1

option bit)
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
i2c_ | 12c_ | r2c_ | i2c_
FPU_IE[5..0] ',2:%?;,— EN,\(;SBER— 'ﬁfﬁ; "2:%1':— PB9_ | PBS_ | PB7_ | PB6_
FMP | FMP | FMP | FMP
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
TIM6_ ADC2_ | DAC MEM
DAGT | TIM17_| TiM16_ _ _ | TiM1_ | usB_ _
OMA~| DMA | DMA DMA_ | TRIG_ | [TR3_ | IT_ MODE | MEM_MODE
~| RMP | RMP RMP() | RMP() | RMP | RMP @
RMP
rw rw w w rw rw w rw w
1. These bits are reserved in STM32F302x6/x8
2. Only for STM32F302xD/E devices
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Bits 31:26

Bit 25
Bit 24

Bits 23:22

Bit 21

Bit 20

Bits 19:16

Bit 13

Bit 12

FPU_IE[5..0]: Floating Point Unit interrupts enable bits
FPU_IE[5]: Inexact interrupt enable

FPU_IE[4]: Input normal interrupt enable

FPU_IE[3]: Overflow interrupt enable

FPU_IE[2]: underflow interrupt enable

FPU_IE[1]: Divide-by-zero interrupt enable

FPU_IE[O]: Invalid operation interrupt enable

Reserved, must be kept at reset value.

12C3_FMP: 12C3 fast mode Plus driving capability activation (STM32F302x6/8 devices only)

This bit is set and cleared by software. It enables the Fm+ on 12C3 pins selected through AF
selection bits.
0: Fm+ mode is not enabled on 12C3 pins selected through AF selection bits

1: Fm+ mode is enabled on I2C3 pins selected through AF selection bits.

ENCODER_MODE: Encoder mode

This bit is set and cleared by software.
00: No redirection.
01: TIM2 IC1 and TIM2 IC2 are connected to TIM15 IC1 and TIM15 IC2 respectively.
10: TIM3 IC1 and TIM3 IC2 are connected to TIM15 IC1 and TIM15 I1C2
respectively (STM32F302xB/C devices only).
11: TIM4 IC1 and TIM4 IC2 are connected to TIM15 IC1 and TIM15 IC2
respectively(STM32F302xB/C devices only).

12C2_FMP: 12C2 fast mode Plus driving capability activation

This bit is set and cleared by software. It enables the Fm+ on 12C2 pins selected through AF
selection bits.

0: Fm+ mode is not enabled on 12C2 pins selected through AF selection bits
1: Fm+ mode is enabled on 12C2 pins selected through AF selection bits.

12C1_FMP: 12C1 Fm+ driving capability activation

This bit is set and cleared by software. It enables the Fm+ on 12C1 pins selected through AF
selection bits.

0: Fm+ mode is not enabled on 12C1 pins selected through AF selection bits
1: Fm+ mode is enabled on 12C1 pins selected through AF selection bits.

12C_PBx_FMP: Fm+ driving capability activation on the pad

These bits are set and cleared by software. Each bit enables I2C Fm+ mode for PB6, PB7,
PB8, and PB9 1/Os.

0: PBx pin operates in standard mode (Sm), x = 6..9
1: 12C Fm+ mode enabled on PBx pin, and the Speed control is bypassed.

TIM6_DAC1_CH1_DMA_RMP: TIM6 and DAC channel1 DMA remap

This bit is set and cleared by software. It controls the remapping of TIM6 (UP) and DAC
channel1 DMA request.

0: No remap (TIM6_UP and DAC_CH1 DMA requests mapped on DMA2 channel 3 in
STM32F302xB/C)
1: Remap (TIM6_UP and DAC_CH1 DMA requests mapped on DMA1 channel 3)

Note: In STM32F302x6/8, this bit must be set as there is no DMAZ2 in these products.

TIM17_DMA_RMP: TIM17 DMA request remapping bit

This bit is set and cleared by software. It controls the remapping of TIM17 DMA request.
0: No remap (TIM17_CH1 and TIM17_UP DMA requests mapped on DMA1 channel 1)
1: Remap (TIM17_CH1 and TIM17_UP DMA requests mapped on DMA1 channel 7)
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Bit 11 TIM16_DMA_RMP: TIM16 DMA request remapping bit
This bit is set and cleared by software. It controls the remapping of TIM16 DMA request.
0: No remap (TIM16_CH1 and TIM16_UP DMA requests mapped on DMA1 channel 3)
1: Remap (TIM16_CH1 and TIM16_UP DMA requests mapped on DMA1 channel 6)

Bits 10:9 Reserved, must be kept at reset value.

Bit8 ADC2_DMA_RMP: ADC2 DMA remapping bit (STM32F302xB/C/D/E devices only)
This bit is set and cleared by software. It controls the remapping of ADC24 DMA requests.
0: No remap (ADC24 DMA requests mapped on DMA2 channels 1 and 2)
1: Remap (ADC24 DMA requests mapped on DMA2 channels 3 and 4)

Bit 7 DAC1_TRIG_RMP: DAC trigger remap (when TSEL = 001) (STM32F302xB/C/D/E devices
only)
This bit is set and cleared by software. It controls the mapping of the DAC trigger source.

0: No remap
1: Remap (DAC trigger is TIM3_TRGO)

Bit6 TIM1_ITR3_RMP: Timer 1 ITR3 selection
This bit is set and cleared by software. It controls the mapping of TIM1 ITR3.
0: No remap (TIM1_ITR3 = TIM4_TRGO in STM32F302xB/C/D/E devices)
1: Remap (TIM1_ITR3 = TIM17_OC)
Bits 5:3 Reserved, must be kept at reset value.

Bits 2.0 MEM_MODE: Memory mapping selection bits

This bit is set and cleared by software. It controls the memory internal mapping at address
0x0000 0000. After reset these bits take on the memory mapping selected by BOOTO pin and
BOOT1 option bit.

0x0: Main Flash memory mapped at 0x0000 0000

001: System Flash memory mapped at 0x0000 0000

011: Embedded SRAM (on the D-Code bus) mapped at 0x0000 0000

1xx: FMC Bank (Only the first two banks) (Available on STM32F302xD/E only).

11.1.2 SYSCFG external interrupt configuration register 1
(SYSCFG_EXTICR1)

Address offset: 0x08
Reset value: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
EXTI3[3:0] EXTI2[3:0] EXTI[3:0] EXTIO[3:0]
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Bits 31:16 Reserved, must be kept at reset value.

Bits 15:12 EXTI3[3:0]: EXTI 3 configuration bits
These bits are written by software to select the source input for the EXTI3 external
interrupt.

x000: PA[3] pin
x001: PB[3] pin
x010: PC[3] pin
x011: PD[3] pin
x100: PE[3] pin

other configurations: reserved

Bits 11:8 EXTI2[3:0]: EXTI 2 configuration bits
These bits are written by software to select the source input for the EXTI2 external
interrupt.

x000: PA[2] pin
x001: PB[2] pin
x010: PC[2] pin
x011: PD[2] pin
x100: PE[2] pin
x101: PF[2] pin

other configurations: reserved

Bits 7:4 EXTI1[3:0]: EXTI 1 configuration bits
These bits are written by software to select the source input for the EXTI1 external
interrupt.

x000: PA[1] pin
x001: PB[1] pin
x010: PC[1] pin
x011: PD[1] pin
x100: PE[1] pin
x101: PF[1] pin

other configurations: reserved

Bits 3:0 EXTIO[3:0]: EXTI O configuration bits
These bits are written by software to select the source input for the EXTIO external
interrupt.

x000: PA[O] pin
x001: PB[0] pin
x010: PC[0] pin
x011: PD[0] pin
x100: PE[0] pin
x101: PF[0] pin

other configurations: reserved

Note: Some of the I/O pins mentioned in the above register may not be available
on small packages.

SYSCFG external interrupt configuration register 2
(SYSCFG_EXTICR2)

Address offset: 0x0C
Reset value: 0x0000 0000
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31

30 29

28 27 26 25 24 23 22 21 20 19 18 17 16

14 13

12 1 10 9 8 7 6 5 4 3 2 1 0

EXTI7[3:0]

EXTI6[3:0] EXTI5[3:0] EXTI4[3:0]

Note:

3

Bits 31:16 Reserved, must be kept at reset value.

Bits 15:12 EXTI7[3:0]: EXTI 7 configuration bits

These bits are written by software to select the source input for the EXTI7 external
interrupt.

x000: PA[7] pin

x001: PB[7] pin

x010: PC[7] pin

x011: PD[7] pin

x100: PE[7] pin

Other configurations: reserved

Bits 11:8 EXTI6[3:0]: EXTI 6 configuration bits

These bits are written by software to select the source input for the EXTI6 external
interrupt.

x000: PA[6] pin

x001: PB[6] pin

x010: PC[6] pin

x011: PD[6] pin

x100: PE[6] pin

x101: PF[6] pin

Other configurations: reserved

Bits 7:4 EXTI5[3:0]: EXTI 5 configuration bits

These bits are written by software to select the source input for the EXTI5 external
interrupt.

x000: PA[5] pin

x001: PB[5] pin

x010: PC[5] pin

x011: PD[5] pin

x100: PE[5] pin

x101: PF[5] pin

Other configurations: reserved

Bits 3:0 EXTI4[3:0]: EXTI 4 configuration bits

These bits are written by software to select the source input for the EXTI4 external
interrupt.

x000: PA[4] pin

x001: PB[4] pin

x010: PC[4] pin

x011: PD[4] pin

x100: PE[4] pin

x101: PF[4] pin

Other configurations: reserved

Some of the I/O pins mentioned in the above register may not be available on small
packages.
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1.1.4 SYSCFG external interrupt configuration register 3
(SYSCFG_EXTICR3)

Address offset: 0x10
Reset value: 0x0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
EXTI1[3:0] EXTI10[3:0] EXTI9[3:0] EXTI8[3:0]

Bits 31:16 Reserved, must be kept at reset value.

Bits 15:12 EXTI11[3:0]: EXTI 11 configuration bits

These bits are written by software to select the source input for the EXTI11 external
interrupt.

x000: PA[11] pin

x001: PB[11] pin

x010: PC[11] pin

x011: PD[11] pin

x100: PE[11] pin

other configurations: reserved

3
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Note:

3

Bits 11:8 EXTI10[3:0]: EXTI 10 configuration bits

These bits are written by software to select the source input for the EXTI10
external interrupt.

x000: PA[10] pin

x001: PB[10] pin

x010: PC[10] pin

x011:PD[10] pin

x100:PE[10] pin

x101:PF[10] pin

other configurations: reserved

Bits 7:4 EXTI9[3:0]: EXTI 9 configuration bits

These bits are written by software to select the source input for the EXTI9 external
interrupt.

x000: PA[9] pin

x001: PB[9] pin

x010: PC[9] pin

x011: PD[9] pin

x100: PE[9] pin

x101: PF[9] pin

other configurations: reserved

Bits 3:0 EXTI8[3:0]: EXTI 8 configuration bits
These bits are written by software to select the source input for the EXTI8 external
interrupt.
x000: PA[8] pin
x001: PB[8] pin
x010: PC[8] pin
x011: PD[8] pin
x100: PE[8] pin
other configurations: reserved

Some of the I/O pins mentioned in the above register may not be available on small
packages.
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SYSCFG external interrupt configuration register 4

(SYSCFG_EXTICR4)

Address offset: 0x14
Reset value: 0x0000 0000

31 30 29 28

27 26 25 24 23 22 21 20 19 18 17 16

14 13

10 9 8 7 6 5 4 3 2 1 0

EXTI15[3:0]

EXTI14[3:0] EXTI13[3:0] EXTI12[3:0]

Bits 31:16
Bits 15:12

Bits 11:8

Bits 7:4

Bits 3:0

179/1080

Reserved, must be kept at reset value.

EXTI15[3:0]: EXTI15 configuration bits

These bits are written by software to select the source input for the EXTI15 external
interrupt.

x000: PA[15] pin

x001: PB[15] pin

x010: PC[15] pin

x011: PD[15] pin

x100: PE[15] pin

Other configurations: reserved

EXTI14[3:0]: EXTI14 configuration bits

These bits are written by software to select the source input for the EXTI14 external
interrupt.

x000: PA[14] pin

x001: PB[14] pin

x010: PC[14] pin

x011: PD[14] pin

x100: PE[14] pin

Other configurations: reserved

EXTI13[3:0]: EXTI13 configuration bits

These bits are written by software to select the source input for the EXTI13 external
interrupt.

x000: PA[13] pin

x001: PB[13] pin

x010: PC[13] pin

x011: PD[13] pin

x100: PE[13] pin

Other configurations: reserved

EXTI12[3:0]: EXTI12 configuration bits

These bits are written by software to select the source input for the EXTI12 external
interrupt.

x000: PA[12] pin

x001: PB[12] pin

x010: PC[12] pin

x011: PD[12] pin

x100: PE[12] pin

Other configurations: reserved

3
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Note: Some of the I/O pins mentioned in the above register may not be available on small
packages.

11.1.6 SYSCFG configuration register 2 (SYSCFG_CFGR2)
Address offset: 0x18

System reset value: 0x0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
SRAM_
SRAM_ BYP_ADDR PVD_ |PARITY| LOCKUP
PEF(M PAR(™" LOCK |_LOCK| _LOCK
- (1)
rc_wi w w w w

1. Available in STM32F302xB/xC/D/E only.

Bits 31:9 Reserved, must be kept at reset value

Bit 8 SRAM_PEF: SRAM parity error flag (STM32F302xB/C/D/E devices only)
This bit is set by hardware when an SRAM parity error is detected. It is cleared by
software by writing “1°.
0: No SRAM parity error detected
1: SRAM parity error detected

Bits 7:5 Reserved, must be kept at reset value

Bit4 BYP_ADDR_PAR: Bypass address bit 29 in parity calculation
(STM32F302xB/C/D/E devices only)
This bit is set by software and cleared by a system reset. It is used to prevent an
unwanted parity error when the user writes a code in the RAM at address
OXx2XXXXXXX (address in the address range 0x20000000-0x20002000) and then
executes the code from RAM at boot (RAM is remapped at address 0x00). In this
case, a read operation will be performed from the range 0x00000000-0x00002000
resulting in a parity error (the parity on the address is different).
0: The ramload operation is performed taking into consideration bit 29 of the
address when the parity is calculated.
1: The ramload operation is performed without taking into consideration bit 29 of
the address when the parity is calculated.

Bit 3 Reserved, must be kept at reset value

3
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Bit2 PVD_LOCK: PVD lock enable bit

This bit is set by software and cleared by a system reset. It can be used to
enable and lock the PVD connection to TIM1/15/16/17 Break input, as well as
the PVDE and PLS[2:0] in the PWR_CR register.

0: PVD interrupt disconnected from TIM1/15/16/17 Break input. PVDE and
PLS[2:0] bits can be programmed by the application.

1: PVD interrupt connected to TIM1/15/16/17 Break input, PVDE and PLS[2:0]
bits are read only.

Bit 1 SRAM_PARITY_LOCK: SRAM parity lock bit (STM32F302xB/C/D/E devices only)

This bit is set by software and cleared by a system reset. It can be used to
enable and lock the SRAM parity error signal connection to TIM1/15/16/17 Break
inputs.

0: SRAM parity error signal disconnected from TIM1/15/16/17 Break inputs

1: SRAM parity error signal connected to TIM1/15/16/17 Break inputs

Bit0 LOCKUP_LOCK: Cortex®-M4 LOCKUP (Hardfault) output enable bit

This bit is set by software and cleared by a system reset. It can be use to enable
and lock the connection of Cortex®-M4 LOCKUP (Hardfault) output to
TIM1/15/16/17 Break input.

0: Cortex®-M4 LOCKUP output disconnected from TIM1/15/16/17 Break inputs.
1: Cortex®-M4 LOCKUP output connected to TIM1/15/16/17 Break inputs

3
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1.1.7 SYSCFG register map

The following table gives the SYSCFG register map and the reset values.

Table 32. SYSCFG register map and reset values

Offset Register S8R N LRI IIN S22 ee 2N o|o|~o|v|t|o|cn|~|o
— o
o
= rl oo Lol
olalala S| S =
al 8 |alal3| 5353 <2 2 HEERS W
E g E E o)) o) o E < < < ol o b4 o
SYSCFG_CFGR1 FPU_IE[5..0] | R 132 2212 = =
N x |85l oo a Q == s
0x00 o % 85 9 o - @
S a |99 oo ol o Sl =l e N ol 5| @ g
@) ql 8 8 N S| = 8| < =) =
S g F|lF <"
@ =
Reset value 111]1]1]1]0 olololo|o|o|o]o olo|o olofolo x‘x
syscrG_EXTICR1 | | C| Sl L A A A Al d d d exmizeo) | ExTIE0) | EXTIME0] | EXTIOR:O]
0x08
Reset value o‘o‘o|o 0‘0‘0‘0 o‘o‘o|o 0‘0|0‘0
syscrG_ExTicR2 | | C| Sl LA A A A Al g d exmizeor | ExTISE:0] | EXTIS[E:0] | EXTI4BE:0]
0x0C
Reset value o‘o‘o|o 0‘0‘0‘0 o‘o‘o|o 0‘0|0‘0
syscrG_ExTICR3 | | | S| AL LA A A A A g d exmiagzo) | ExTOBE:0] | EXTIOE0] | EXTISE:0]
0x10
Reset value o‘o‘o|o 0‘0‘0‘0 o‘o‘o|o 0‘0|0‘0
syscrG_EXTICR4 | | | 1 1 L AL AL A A A A L C exTiasEio) | EXTI4[3:0] | EXTI3[3:0] | EXTI2[3:0]
o0x14
Reset value olo|o|o|o|o|o|o|ololo|olo|o|o|o
o)
x O| x
w = x| = Q
Wi o| > ©
SYSCFG_CFGR2 s al |Zizy
0x18 é < g E g
7] o als| 8
> 2| 9
o P4
n
Reset value 0 0 0(0]|0

Refer to Section 3.2.2: Memory map and register boundary addresses for the register

boundary addresses.

3
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Direct memory access controller (DMA)

Introduction

Direct memory access (DMA) is used in order to provide high-speed data transfer between
peripherals and memory as well as memory to memory. Data can be quickly moved by DMA
without any CPU actions. This keeps CPU resources free for other operations.

The STM32F302xB/C/D/E devices have two DMA controllers with 12 channels in total, The
STM32F302x6/8 has 1 DMA controller with 7 channels. Each channel is dedicated to
managing memory access requests from one or more peripherals. Each has an arbiter for
handling the priority between DMA requests.

DMA main features

e 12 independently configurable channels (requests) on STM32F302xB/C/D/E and
STM32F302x6/8 devices and 7 independently configurable channels (requests) on
STM32F302x6/8 devices

e Each channel is connected to dedicated hardware DMA requests, software trigger is
also supported on each channel. This configuration is done by software.

e  Priorities between requests from the DMA channels are software programmable (4
levels consisting of very high, high, medium, low) or hardware in case of equality
(request 1 has priority over request 2, etc.)

e Independent source and destination transfer size (byte, half word, word), emulating
packing and unpacking. Source/destination addresses must be aligned on the data
size.

e  Support for circular buffer management

e 3 event flags (DMA Half Transfer, DMA Transfer complete and DMA Transfer Error)
logically ORed together in a single interrupt request for each channel

e  Memory-to-memory transfer

e  Peripheral-to-memory and memory-to-peripheral, and peripheral-to-peripheral
transfers

e Access to Flash, SRAM, APB and AHB peripherals as source and destination
e  Programmable number of data to be transferred: up to 65535

DMA implementation

This manual describes the full set of features implemented in DMA1. DMA2 supports a
smaller number of channels, but is otherwise identical to DMA1.

Table 33. DMA implementation
Feature DMA1 pmA2(")

Number of DMA channels 7 5

1. DMAZ2 is not available on STM32F302x6/8 devices.

3
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124 DMA functional description

The block diagram is shown in the following figure.

Figure 23. DMA block diagram
ICode

< > rume K= Flash
DCode
YR (—
System
< "] DCode SRAM (40K)
x <:>|GP|0A, B,C,D,E,F |
g
2[K———> apcs1,2 |
a
<%’> CRC|] TS
@ @ Bridge 2
:'|> AHB System bus APB2
— / Bridge 1
<
= Reset & clock control 1
e (RCC)
SYSCFG TIM1
USART1 TIM15 APB1
SPM  TIM16
TIMA7
DMA request DAC  SPI3/I2S
PWR  SPI2/I2S
BKP  IWDG
bxCAN WWDG
USB  RTC
2C2  TIM6
I2C1  TIM4
UART5 TIM3
UART4 TIM2
USART3 12C3
USART2

DMA request |

MS34229V1

1. DMAZ2, SPI1, TIM3, TIM4, UART4, UART5 and ADC2 are not available in STM32F302x6/8 devices.
2. 12C3is not available in STM32F302xB/C devices.

The DMA controller performs direct memory transfer by sharing the system bus with the
Cortex-M4®F core. The DMA request may stop the CPU access to the system bus for some
bus cycles, when the CPU and DMA are targeting the same destination (memory or
peripheral). The bus matrix implements round-robin scheduling, thus ensuring at least half
of the system bus bandwidth (both to memory and peripheral) for the CPU.

12.4.1 DMA transactions

After an event, the peripheral sends a request signal to the DMA Controller. The DMA
controller serves the request depending on the channel priorities. As soon as the DMA
Controller accesses the peripheral, an Acknowledge is sent to the peripheral by the DMA
Controller. The peripheral releases its request as soon as it gets the Acknowledge from the
DMA Controller. Once the request is de-asserted by the peripheral, the DMA Controller

3
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12.4.2

12.4.3

185/1080

release the Acknowledge. If there are more requests, the peripheral can initiate the next
transaction.

In summary, each DMA transfer consists of three operations:

e Theloading of data from the peripheral data register or a location in memory addressed
through an internal current peripheral/memory address register. The start address used
for the first transfer is the base peripheral/memory address programmed in the
DMA_CPARx or DMA_CMARX register.

e The storage of the data loaded to the peripheral data register or a location in memory
addressed through an internal current peripheral/memory address register. The start
address used for the first transfer is the base peripheral/memory address programmed
in the DMA_CPARx or DMA_CMARX register.

e The post-decrementing of the DMA_CNDTRX register, which contains the number of
transactions that have still to be performed.

Arbiter

The arbiter manages the channel requests based on their priority and launches the
peripheral/memory access sequences.
The priorities are managed in two stages:

e  Software: each channel priority can be configured in the DMA_CCRX register. There
are four levels:

—  Very high priority
—  High priority
—  Medium priority
—  Low priority
e Hardware: if 2 requests have the same software priority level, the channel with the

lowest number will get priority versus the channel with the highest number. For
example, channel 2 gets priority over channel 4.

DMA channels

Each channel can handle DMA transfer between a peripheral register located at a fixed
address and a memory address. The amount of data to be transferred (up to 65535) is
programmable. The register which contains the amount of data items to be transferred is
decremented after each transaction.

Programmable data sizes

Transfer data sizes of the peripheral and memory are fully programmable through the
PSIZE and MSIZE bits in the DMA_CCRXx register.

Pointer incrementation

Peripheral and memory pointers can optionally be automatically post-incremented after
each transaction depending on the PINC and MINC bits in the DMA_CCRXx register. If
incremented mode is enabled, the address of the next transfer will be the address of the
previous one incremented by 1, 2 or 4 depending on the chosen data size. The first transfer
address is the one programmed in the DMA_CPARx/DMA_CMARX registers. During
transfer operations, these registers keep the initially programmed value. The current
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Note:

3

transfer addresses (in the current internal peripheral/memory address register) are not
accessible by software.

If the channel is configured in non-circular mode, no DMA request is served after the last
transfer (that is once the number of data items to be transferred has reached zero). In order
to reload a new number of data items to be transferred into the DMA_CNDTRX register, the
DMA channel must be disabled.

If a DMA channel is disabled, the DMA registers are not reset. The DMA channel registers
(DMA_CCRx, DMA_CPARx and DMA_CMARYX) retain the initial values programmed during
the channel configuration phase.

In circular mode, after the last transfer, the DMA_CNDTRX register is automatically reloaded
with the initially programmed value. The current internal address registers are reloaded with
the base address values from the DMA_CPARx/DMA_CMARX registers.

Channel configuration procedure

The following sequence should be followed to configure a DMA channel x (where x is the
channel number).

1. Set the peripheral register address in the DMA_CPARX register. The data will be
moved from/ to this address to/ from the memory after the peripheral event.

2. Set the memory address in the DMA_CMARX register. The data will be written to or
read from this memory after the peripheral event.

3. Configure the total number of data to be transferred in the DMA_CNDTRX register.
After each peripheral event, this value will be decremented.

4. Configure the channel priority using the PL[1:0] bits in the DMA_CCRXx register

5. Configure data transfer direction, circular mode, peripheral & memory incremented

mode, peripheral & memory data size, and interrupt after half and/or full transfer in the
DMA_CCRXx register

6. Activate the channel by setting the ENABLE bit in the DMA_CCRX register.

As soon as the channel is enabled, it can serve any DMA request from the peripheral
connected on the channel.

Once half of the bytes are transferred, the half-transfer flag (HTIF) is set and an interrupt is
generated if the Half-Transfer Interrupt Enable bit (HTIE) is set. At the end of the transfer,
the Transfer Complete Flag (TCIF) is set and an interrupt is generated if the Transfer
Complete Interrupt Enable bit (TCIE) is set.

Circular mode

Circular mode is available to handle circular buffers and continuous data flows (e.g. ADC
scan mode). This feature can be enabled using the CIRC bit in the DMA_CCRX register.
When circular mode is activated, the number of data to be transferred is automatically
reloaded with the initial value programmed during the channel configuration phase, and the
DMA requests continue to be served.

Memory-to-memory mode

The DMA channels can also work without being triggered by a request from a peripheral.
This mode is called Memory to Memory mode.

If the MEM2MEM bit in the DMA_CCRX register is set, then the channel initiates transfers
as soon as it is enabled by software by setting the Enable bit (EN) in the DMA_CCRX
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register. The transfer stops once the DMA_CNDTRX register reaches zero. Memory to
Memory mode may not be used at the same time as Circular mode.

Programmable data width, data alignment and endians

When PSIZE and MSIZE are not equal, the DMA performs some data alignments as
described in Table 34: Programmable data width & endian behavior (when bits PINC =

MINC = 1).
Table 34. Programmable data width & endian behavior (when bits PINC = MINC = 1)
Number
Source L of data Destination
port D?:C:}g;,'n items to S:;Jf:s:(;n;:g : Transfer operations content:
width | P transfer address / data
(NDT)
@0x0 / BO 1: READ BO[7:0] @0x0 then WRITE BO[7:0] @0x0 @0x0 / BO
8 8 4 @0x1/B1 2: READ B1[7:0] @0x1 then WRITE B1[7:0] @0x1 @0x1/B1
@0x2 / B2 3: READ B2[7:0] @0x2 then WRITE B2[7:0] @0x2 @0x2 / B2
@0x3 /B3 4: READ B3[7:0] @0x3 then WRITE B3[7:0] @0x3 @0x3 /B3
@0x0 /B0 1: READ B0[7:0] @0x0 then WRITE 00B0[15:0] @0x0 @0x0 / 00BO
8 16 4 @O0x1/B1 2: READ B1[7:0] @0x1 then WRITE 00B1[15:0] @0x2 @0x2 / 00B1
@0x2 /B2 3: READ B2[7:0] @0x2 then WRITE 00B2[15:0] @0x4 @0x4 / 00B2
@0x3 /B3 4: READ B3[7:0] @0x3 then WRITE 00B3[15:0] @0x6 @0x6 / 00B3
@0x0 /B0 1: READ BO0[7:0] @0x0 then WRITE 000000B0[31:0] @0x0 @0x0 / 000000B0O
8 32 4 @0x1/B1 2: READ B1[7:0] @0x1 then WRITE 000000B1[31:0] @0x4 @0x4 / 000000B1
@0x2 /B2 3: READ B2[7:0] @0x2 then WRITE 000000B2[31:0] @0x8 @0x8 / 000000B2
@0x3 /B3 4: READ B3[7:0] @0x3 then WRITE 000000B3[31:0] @0xC @0xC / 000000B3
@0x0/ B1BO 1: READ B1B0[15:0] @0x0 then WRITE BO[7:0] @0x0 @O0x0/ BO
16 8 4 @0x2 / B3B2 2: READ B3B2[15:0] @0x2 then WRITE B2[7:0] @0x1 @O0x1/B2
@0x4 / B5B4 3: READ B5B4[15:0] @0x4 then WRITE B4[7:0] @0x2 @0x2 / B4
@0x6 / B7B6 4: READ B7B6[15:0] @0x6 then WRITE B6[7:0] @0x3 @0x3/B6
@0x0/B1B0 1: READ B1B0[15:0] @0x0 then WRITE B1B0[15:0] @0x0 @0x0/B1B0
16 16 4 @0x2 / B3B2 2: READ B3B2[15:0] @0x2 then WRITE B3B2[15:0] @0x2 @0x2 / B3B2
@0x4 / B5B4 3: READ B5B4[15:0] @0x4 then WRITE B5B4[15:0] @0x4 @0x4 / B5B4
@0x6 / B7B6 4: READ B7B6[15:0] @0x6 then WRITE B7B6[15:0] @0x6 @0x6 / B7B6
@0x0/B1B0 1: READ B1B0[15:0] @0x0 then WRITE 0000B1B0[31:0] @0x0 @0x0 /0000B1B0O
16 32 4 @0x2 / B3B2 2: READ B3B2[15:0] @0x2 then WRITE 0000B3B2[31:0] @0x4 @0x4 / 0000B3B2
@0x4 / B5B4 3: READ B5B4[15:0] @0x4 then WRITE 0000B5B4[31:0] @0x8 @0x8 / 0000B5B4
@0x6 / B7B6 4: READ B7B6[15:0] @0x6 then WRITE 0000B7B6[31:0] @0xC @0xC / 0000B7B6
@0x0/B3B2B1B0 |1: READ B3B2B1B0[31:0] @0x0 then WRITE BO[7:0] @0x0 @0x0 /B0
32 8 4 @0x4 / B7B6B5B4  [2: READ B7B6B5B4[31:0] @0x4 then WRITE B4[7:0] @0x1 @O0x1/B4
@0x8 / BBBAB9BS |3: READ BBBAB9BS8[31:0] @0x8 then WRITE B8[7:0] @0x2 @0x2 / B8
@0xC / BFBEBDBC |4: READ BFBEBDBCJ[31:0] @0xC then WRITE BC[7:0] @0x3 @0x3/BC
@0x0/ B3B2B1B0 |1: READ B3B2B1B0[31:0] @0x0 then WRITE B1B0[15:0] @0x0 @0x0 / B1BO
32 16 4 @O0x4 / B7TB6B5B4 |2: READ B7B6B5B4[31:0] @0x4 then WRITE B5B4[15:0] @0x2 @0x2 / B5B4
@0x8 / BBBAB9B8 |3: READ BBBAB9B8[31:0] @0x8 then WRITE B9B8[15:0] @0x4 @0x4 / BOB8
@0xC / BFBEBDBC |4: READ BFBEBDBC[31:0] @0xC then WRITE BDBC[15:0] @0x6 @0x6 / BDBC
@0x0/B3B2B1B0 |1: READ B3B2B1B0[31:0] @0x0 then WRITE B3B2B1B0[31:0] @0x0 |@0x0 / B3B2B1B0
32 32 4 @0x4 / B7B6B5B4 |2: READ B7B6B5B4[31:0] @0x4 then WRITE B7B6B5B4[31:0] @0x4 |@0x4 / B7B6B5B4
@0x8 / BBBAB9BS8 |3: READ BBBAB9B8[31:0] @0x8 then WRITE BBBAB9B8[31:0] @0x8 |@0x8 / BBBABIB8
@0xC / BFBEBDBC |4: READ BFBEBDBC[31:0] @0xC then WRITE BFBEBDBC[31:0] @0xC|@0xC / BFBEBDBC
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Addressing an AHB peripheral that does not support byte or halfword
write operations

When the DMA initiates an AHB byte or halfword write operation, the data are duplicated on
the unused lanes of the HWDATA[31:0] bus. So when the used AHB slave peripheral does
not support byte or halfword write operations (when HSIZE is not used by the peripheral)
and does not generate any error, the DMA writes the 32 HWDATA bits as shown in the two
examples below:

. To write the halfword “OXABCD”, the DMA sets the HWDATA bus to “OXxABCDABCD”
with HSIZE = HalfWord

e To write the byte “OXAB”, the DMA sets the HWDATA bus to “OXABABABAB” with
HSIZE = Byte

Assuming that the AHB/APB bridge is an AHB 32-bit slave peripheral that does not take the
HSIZE data into account, it will transform any AHB byte or halfword operation into a 32-bit
APB operation in the following manner:

e An AHB byte write operation of the data “OxB0” to 0x0 (or to 0x1, 0x2 or 0x3) will be
converted to an APB word write operation of the data “OxBOB0OB0BO0” to 0x0

e An AHB halfword write operation of the data “OxB1B0” to 0x0 (or to 0x2) will be
converted to an APB word write operation of the data “0xB1B0B1B0” to 0x0

For instance, to write the APB backup registers (16-bit registers aligned to a 32-bit address
boundary), the software must configure the memory source size (MSIZE) to “16-bit” and the
peripheral destination size (PSIZE) to “32-bit”.

Error management

A DMA transfer error can be generated by reading from or writing to a reserved address
space. When a DMA transfer error occurs during a DMA read or a write access, the faulty
channel is automatically disabled through a hardware clear of its EN bit in the corresponding
Channel configuration register (DMA_CCRXx). The channel's transfer error interrupt flag
(TEIF) in the DMA_IFR register is set and an interrupt is generated if the transfer error
interrupt enable bit (TEIE) in the DMA_CCRX register is set.

DMA interrupts

An interrupt can be produced on a Half-transfer, Transfer complete or Transfer error for
each DMA channel. Separate interrupt enable bits are available for flexibility.

Table 35. DMA interrupt requests

Interrupt event Event flag Enable control bit
Half-transfer HTIF HTIE
Transfer complete TCIF TCIE
Transfer error TEIF TEIE

DMA request mapping

DMA1 controller

The hardware requests from the peripherals (TIMx(x=1...4, 6, 15..17), ADC1, ADC2, SPI1
(STM32F302x6/8 only), SP12/12S, SPI3/12S, I12Cx(x=1,2,3), DAC1_Channel[1] and USARTx
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(x=1..3)) are simply logically ORed before entering the DMA1. This means that on one
channel, only one request must be enabled at a time. Refer to Figure 24:
STM32F302xB/C/D/E and STM32F302x6/8 DMA1 request mapping and Figure 25:
STM32F302x6/8 DMA1 request mapping.

The peripheral DMA requests can be independently activated/de-activated by programming
the DMA control bit in the registers of the corresponding peripheral.

3
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Figure 24. STM32F302xB/C/D/E and STM32F302x6/8 DMA1 request mapping
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1.

DMA requests are mapped on this DMA channel only if the corresponding remapping bit is set in the
SYSCFG_CFGR1 register. For more details, please refer to Section 11.1.1: SYSCFG configuration
register 1 (SYSCFG_CFGR1) on page 172.
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Figure 25. STM32F302x6/8 DMA1 request mapping
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1. TIM16_CH1, TIM16_UP, TIM17_CH1, TIM17_UP and DMA request are mapped on this DMA channel only
if the corresponding remapping bit is set in the SYSCFG_CFGR1 or SYSCFG_CFGRS register. For more
details, please refer to Section 11.1.1: SYSCFG configuration register 1 (SYSCFG_CFGR1) on page 172.
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Table 36. STM32F302xB/C/D/E summary of DMA1 requests for each channel
Peripherals | Channel 1 | Channel 2 Channel 3 Channel 4 | Channel 5 Channel6 Channel7
ADC ADC1 - - - - - -
SPI - SPI1_RX SP1_TX SPI2_RX SPI2_TX - -
USART - USART3_ USART3_RX USARTI_ USARTI_ USART2_RX |USART2_TX
TX TX RX
12C 12c3_TxXM | 12¢3_RX(™M - 12C2_TX 12C2_RX 12C1_TX 12C1_RX
TIM1_CH4
TIM1 - TIM1_CH1 TIM1_CH2 | TIM1_TRIG TIM1_UP TIM1_CH3 -
TIM1_COM
TIM2_CH2
TIM2 TIM2_CH3 TIM2_UP - - TIM2_CH1 - TIM2_CH4
TIM3_CH4 TIM3_CH1
Tiv3 i TIM3_CH3 TIM3_UP i i TIM3_TRIG i
TIM4 TIM4_CHA1 - - TIM4_CH2 | TIM4_CH3 - TIM4_UP
TIM6_UP
TIM6 / DAC - - DAC_CH1 @ - - - -
TIM15_CHA1
TIM15_UP
TIM1 - - - - - - -
5 TIM15_TRIG
TIM15_COM
TIM16 TIM16_CH1 -I:I!,I\l/\l/:166_cl:.;—||:’1
TIM16_UP @
TIM17_CHA1 TIM17_CHA1
TIM17 - - - - - - -
TIM17_UP TIM17_upP®

1. Available in STM32F302xD/E only.

2. DMA request mapped on this DMA channel only if the corresponding remapping bit is set in the SYSCFG_CFGR1 register.
For more details, please refer to Section 11.1.1: SYSCFG configuration register 1 (SYSCFG_CFGR1) on page 172.

Table 37. STM32F302x6/8 summary of DMA1 requests for each channel

Peripheral | Channel1 | Channel 2| Channel 3 Channel 4 Channel 5 Channel6 Channel7
ADC ADCH1 - - - - - -
SPI - SPI3_RX SPI3_TX SPI2_RX SPI2_TX - -
USART3
USART - ™ USART3_RX [ USART1_TX | USART1_RX |USART2_RX | USART2_TX
12C 12C3_TX 12C3_RX - 12C2_TX 12C2_RX 12C1_TX 12C1_RX
TIM1_CH4
TIM1 - TIM1_CH1| TIM1_CH2 | TIM1_TRIG TIM1_UP TIM1_CH3 -
TIM1_COM
TIM2_CH2
TIM2 TIM2_CH3 | TIM2_UP - - TIM2_CH1 - TIM2_CH4
TIM6_UP
TIM6/DAC - - DAC_CH1 ™) - - - -
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Table 37. STM32F302x6/8 summary of DMA1 requests for each channel (continued)

Peripheral | Channel 1 | Channel 2| Channel 3 Channel 4 Channel 5 Channel6 Channel7
TIM15_CH1
TIM15_UP
TIM15 i i i i TIM15_TRIG i i
TIM15_COM
TIM16_CH1 TIM16_CH1
TIM1 - - - - - - -
6 TIM16_UP TIM16_UP(")
TIM17_CH1 TIM17_CH1
TIM17 - - - - - - -
TIM17_UP TiIM17_up()

1. DMA request mapped on this DMA channel only if the corresponding remapping bit is set in the SYSCFG_CFGR1 or
SYSCFGR3 register. For more details, please refer to Section 11.1.1: SYSCFG configuration register 1 (SYSCFG_CFGR1)
on page 172.

193/1080

DMAZ2 controller (available only in STM32F302xB/C/D/E)

The five requests from the peripherals (TIMx (x= 6), ADCx (x=2), SPI/12S3, UART4,
DAC_Channel[1,2] ) are simply logically ORed before entering the DMA2, this means that
only one request must be enabled at a time. Refer to Figure 26: STM32F302xB/C DMA2

request mapping.

The peripheral DMA requests can be independently activated/de-activated by programming
the DMA control bit in the registers of the corresponding peripheral.
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Figure 26. STM32F302xB/C DMA2 request mapping

Peripheral request signals DMA Fixed hardware priority

High priority

HW request 1 Channel 1

ADC2 j) > >
SPI3_RX SW trigger 1 D—}
(MEM2MEM bity >

HW request 2 Channel 2

SPI3_TX :V'\) > SW trigger 2 >
(MEM2MEM bit)—>j )

ADC2 " Internal

UART4 RX HW request 3 Channel 3 DMA

TIM6_UP i’ ) > request

c SW trigger 3 —>
DAC_CH1 99 > ) > >

(MEM2MEM bit)

HW request 4 Channel4

DAC_CH2 }i ) >
SW trigger 4

(MEM2MEM bit)

HW request 5 Channel5
UART4_TX >i ) - >
SW trigger 5

(MEM2MEM bit)

y

Low priority

MS32666V1

1. DMA request mapped on this DMA channel only if the corresponding remapping bit is set in the
SYSCFG_CFGR1 register. For more details, please refer to Section 11.1.1: SYSCFG configuration
register 1 (SYSCFG_CFGR1) on page 172.
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Table 38 lists the DMA requests for each channel.
Table 38. STM32F302xB/C/D/E summary of DMA2 requests for each channel

Peripherals Channel 1 Channel 2 Channel 3 Channel 4 Channel 5

ADC ADC2 - -
SPI3 SPI3_RX SPI3_TX - SPl4_Rx™M sPi4_TXM
UART4 - - UART4_RX - UART4_TX

TIM6_UP
TIM6 / DAC - - DAC_CH1 - -

1. Available in STM32F302xD/E only.
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12.5 DMA registers

Refer to Section 2.1 on page 42 for a list of abbreviations used in register descriptions.
The peripheral registers can be accessed by bytes (8-bit), half-words (16-bit) or words (32-
bit).

12.5.1 DMA interrupt status register (DMA_ISR)

Address offset: 0x00
Reset value: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
TEIF7 | HTIF7 | TCIF7 | GIF7 | TEIF6 | HTIF6 | TCIF6 | GIF6 | TEIF5 | HTIF5 | TCIF5 | GIF5

TEIF4 | HTIF4 | TCIF4 | GIF4 | TEIF3 | HTIF3 | TCIF3 | GIF3 | TEIF2 | HTIF2 | TCIF2 | GIF2 | TEIF1 | HTIF1 | TCIF1 | GIF1

Bits 31:28 Reserved, must be kept at reset value.

Bits 27, 23, 19, 15, TEIFx: Channel x transfer error flag (x = 1..7)
11,7,3 This bit is set by hardware. It is cleared by software writing 1 to the corresponding bit in the
DMA_IFCR register.
0: No transfer error (TE) on channel x
1: A transfer error (TE) occurred on channel x

Bits 26, 22, 18, 14, HTIFx: Channel x half transfer flag (x = 1..7)
10,6, 2 This bit is set by hardware. It is cleared by software writing 1 to the corresponding bit in the
DMA_IFCR register.
0: No half transfer (HT) event on channel x
1: A half transfer (HT) event occurred on channel x

Bits 25, 21, 17, 13, TCIFx: Channel x transfer complete flag (x = 1..7)
9,5, 1 This bit is set by hardware. It is cleared by software writing 1 to the corresponding bit in the
DMA_IFCR register.

0: No transfer complete (TC) event on channel x
1: A transfer complete (TC) event occurred on channel x

Bits 24, 20, 16, 12, GIFx: Channel x global interrupt flag (x = 1..7)
8,4, 0 This bit is set by hardware. It is cleared by software writing 1 to the corresponding bit in the
DMA_IFCR register.

0: No TE, HT or TC event on channel x
1: ATE, HT or TC event occurred on channel x

3
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12.5.2 DMA interrupt flag clear register (DMA_IFCR)

Address offset: 0x04
Reset value: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

CTEIF7 |CHTIF7 |CTCIF7 | CGIF7 |CTEIF6 |CHTIF6 |CTCIF6 | CGIF6 |CTEIF5|CHTIF5|CTCIF5| CGIF5

w w w w w w w w w w w w

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

CTEIF4 [CHTIF4 [CTCIF4 | CGIF4 |CTEIF3|CHTIF3|CTCIF3| CGIF3 |CTEIF2|CHTIF2|CTCIF2| CGIF2 |CTEIF1|CHTIF1|CTCIF1| CGIF1

w w w w w w w w w w w w w w w w

Bits 31:28 Reserved, must be kept at reset value.

Bits 27, 23, 19, 15, CTEIFx: Channel x transfer error clear (x = 1..7)
11, 7,3 This bit is set by software.

0: No effect
1: Clears the corresponding TEIF flag in the DMA_ISR register

Bits 26, 22, 18, 14, CHTIFx: Channel x half transfer clear (x = 1..7)
10, 6, 2 This bit is set by software.

0: No effect
1: Clears the corresponding HTIF flag in the DMA_ISR register

Bits 25, 21, 17, 13, CTCIFx: Channel x transfer complete clear (x = 1..7)
9,5, 1 This bit is set by software.

0: No effect
1: Clears the corresponding TCIF flag in the DMA_ISR register

Bits 24, 20, 16, 12, CGIFx: Channel x global interrupt clear (x = 1..7)

8,4, 0 This bit is set by software.

0: No effect
1: Clears the GIF, TEIF, HTIF and TCIF flags in the DMA_ISR register

3
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12.5.3 DMA channel x configuration register (DMA_CCRXx)

(x =1..7 , where x = channel number)

Address offset: 0x08 + 0d20 x (channel number — 1)
Reset value: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 17

16

13 12 1 10 9 8 7 6 5 4 3 2 1

MEM2

MEM

PL[1:0]

MSIZE[1:0]

PSIZE[1:0]

MINC

PINC

CIRC

DIR

TEIE

HTIE

TCIE

EN

w

w

w

w

w

w

Bits 31:15
Bit 14

Reserved, must be kept at reset value.

MEM2MEM: Memory to memory mode
This bit is set and cleared by software.

0: Memory to memory mode disabled
1: Memory to memory mode enabled

Bits 13:12 PL[1:0]: Channel priority level
These bits are set and cleared by software.
00: Low
01: Medium
10: High
11: Very high
MSIZE[1:0]: Memory size
These bits are set and cleared by software.
00: 8-bits
01: 16-bits
10: 32-bits
11: Reserved
PSIZE[1:0]: Peripheral size
These bits are set and cleared by software.
00: 8-bits
01: 16-bits
10: 32-bits
11: Reserved

Bits 11:10

Bits 9:8

Bit 7 MINC: Memory increment mode
This bit is set and cleared by software.

0: Memory increment mode disabled

1: Memory increment mode enabled
Bit 6 PINC: Peripheral increment mode
This bit is set and cleared by software.

0: Peripheral increment mode disabled
1: Peripheral increment mode enabled

3
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Bit 5 CIRC: Circular mode
This bit is set and cleared by software.

0: Circular mode disabled
1: Circular mode enabled

Bit 4 DIR: Data transfer direction
This bit is set and cleared by software.

0: Read from peripheral
1: Read from memory

Bit 3 TEIE: Transfer error interrupt enable
This bit is set and cleared by software.

0: TE interrupt disabled
1: TE interrupt enabled

Bit 2 HTIE: Half transfer interrupt enable
This bit is set and cleared by software.
0: HT interrupt disabled
1: HT interrupt enabled
Bit 1 TCIE: Transfer complete interrupt enable
This bit is set and cleared by software.
0: TC interrupt disabled
1: TC interrupt enabled
Bit 0 EN: Channel enable
This bit is set and cleared by software.

0: Channel disabled
1: Channel enabled
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12.5.4 DMA channel x number of data register (DMA_CNDTRX) (x =1..7,
where x = channel number)

Address offset: 0xOC + 0d20 x (channel number — 1)
Reset value: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
NDT[15:0]

Bits 31:16 Reserved, must be kept at reset value.

Bits 15:0 NDT[15:0]: Number of data to transfer

Number of data to be transferred (0 up to 65535). This register can only be written when the
channel is disabled. Once the channel is enabled, this register is read-only, indicating the
remaining bytes to be transmitted. This register decrements after each DMA transfer.

Once the transfer is completed, this register can either stay at zero or be reloaded
automatically by the value previously programmed if the channel is configured in circular
mode.

If this register is zero, no transaction can be served whether the channel is enabled or not.

12.5.5 DMA channel x peripheral address register (DMA_CPARX) (x =1..7,
where x = channel number)

Address offset: 0x10 + 0d20 x (channel number — 1)
Reset value: 0x0000 0000

This register must not be written when the channel is enabled.

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
PA [31:16]

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PA [15:0]

Bits 31:0 PA[31:0]: Peripheral address
Base address of the peripheral data register from/to which the data will be read/written.
When PSIZE is 01 (16-bit), the PA[0] bit is ignored. Access is automatically aligned to a half-
word address.
When PSIZE is 10 (32-bit), PA[1:0] are ignored. Access is automatically aligned to a word
address.
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12.5.6 DMA channel x memory address register (DMA_CMARX) (x =1..7,
where x = channel number)
Address offset: 0x14 + 0d20 x (channel number — 1)
Reset value: 0x0000 0000
This register must not be written when the channel is enabled.
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
MA [31:16]
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
MA [15:0]
Bits 31:0 MA[31:0]: Memory address
Base address of the memory area from/to which the data will be read/written.
When MSIZE is 01 (16-bit), the MA[0] bit is ignored. Access is automatically aligned to a half-
word address.
When MSIZE is 10 (32-bit), MA[1:0] are ignored. Access is automatically aligned to a word
address.
201/1080 DoclD025202 Rev 7 Kys
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12.5.7 DMA register map
The following table gives the DMA register map and the reset values.
Table 39. DMA register map and reset values
Offset| Register |5|2(2|%|N(Q|R[3I0| |c[g|2|2(x]ele ||| s |2]o|o|~|o0 0| <|m|~|-|o
DMA ISR ol ol ol vl il 5 i vl v il i i il £l £l ol o Pl By
0x00 - HER|IoEIEIRIOEIEIRIOIEIEIRIOEIEIRIOEIEIRIOEIE|IR|O
Reset value olo|of[olofofolofo|oflo|o]o]lo|o]oflo|o]olofo]ofo|o][ofo]0]0
ol ol ol il vl il v i v v i g i il ol £ ol Yo v By
DMA_IFCR UE|lO|lg|lu|E|lO|p|EW|E|C|lp|E|E|O|o|H|E|O|G|H|E|O|p|E|E|C |
0x04 GISIGOIG|S|G[065|6[06|5|6[0|6|5|6[0|6[5|6[0(6(5(6](0
Reset value olofof[ofo]ofofo]o|{ofo]o]ofo|o]oflofo]o]ofo]ofofo][ofo]0]0
s = |o &)
0x08 DMA_CCRI §[frl(_>] N N é%%gﬁétﬁﬁ
< g | ?
Reset value oo|o o|o o|ooooooooo
DMA_CNDTR1 NDT[15:0]
0x0C
Reset value 0|0|0|0|o|0|0|0|0|0|0|0|0|0|0|0
DMA_CPAR1 PA[31:0]
0x10
Reset value o|0|0|o|0|o|0|0|0|0|0|0|o|0|0|0|0|o|0|0|0|0|o|0|0|0|0|o|0|0|0|0
M DMA_CMAR1 MA[31:0]
0 Resetvalue |0]ofofofJofofoJofofoJofofoJofoJoJo[o[oJo[ofo[of[o]Jo[o]Jofo[o]Jofo]o
0x18 Reserved
= | = |o o
< g | 2
Reset value 00|0 o|0 0|000000000
DMA_CNDTR2 NDT[15:0]
0x20
Reset value o|o|o|0|0|0|o|0|0|0|0|o|0|0|0|0
o2 DMA_CPAR2 PA[31:0]
) Reset value o|o|o|o|o|o|o|o|0|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o
DMA_CMAR?2 MA[31:0]
0x28 Resetvalue |0]oJofoJofofoJofofoJofofoJofoJoJo[ofoJo[ofoJo[o]Jofo]JoJo[o]Jofo]o
0x2C Reserved
= = o O
oo | PMA-CCRS E[ff{)] Wy g%%%ﬁééﬁ
< g |2
Reset value 00|0 o|0 o|000000000
DMA_CNDTR3 NDT[15:0]
0x34
Reset value 0|0|0|0|o|0|0|o|0|0|0|o|0|0|0|0
DMA_CPAR3 PA[31:0]
0x38
Reset value o|o|o|o|o|o|o|o|0|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o
DMA_CMAR3 MA[31:0]
0x3C
Reset value o|o|o|0|0|0|o|o|o|0|0|o|o|o|0|0|o|o|o|o|0|o|o|o|o|0|o|o|o|o|0|o

S74
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Table 39. DMA register map and reset values (continued)

Offset| Register |5/2/2|2|N[Q|2(3|RIN|s (R[22 |x 2|22 |2 c|2]o|o|~|o|w|+|o|a|-|o
0x40 Reserved
hani} = Q
oxaq | PMA-CCR4 g[ilf)] (”%J g g%%%ﬁ"ﬁjﬁ
= s o
Reset value 00|0 o|0 0|000000000
DMA_CNDTR4 NDT[15:0]
0x48
Reset value 0|0|0|0|o|0|0|0|0|0|0|0|0|0|0|0
DMA_CPAR4 PA[31:0]
ox4C
Reset value o|o|o|0|0|0|o|o|o|0|0|o|o|o|0|0|o|o|o|0|0|o|o|o|o|0|o|o|o|o|0|o
DMA_CMAR4 MA[31:0]
0x50 Resetvalue |0]oJofofofofofJofofoJofofoJo[oJoJo[oJoJo[o]o[of[o]o[o]Jofo[o]ofo]o
0x54 Reserved
= = |o 9
= = a
Reset value oo|o o|o o|ooooooooo
DMA_CNDTR5 NDT[15:0]
0x5C
Reset value 0|0|0|0|o|0|0|0|0|0|0|0|0|0|0|0
DMA_CPAR5 PA[31:0]
0x60
Reset value o|0|0|o|0|o|0|0|0|0|0|0|o|0|0|0|0|o|0|0|0|0|o|0|0|0|0|o|0|0|0|0
. DMA_CMARS5 MA[31:0]
06 Resetvalue |0]ofofofJofofofJofofoJofofoJofoJoJo[ofoJo[ofofof[o]Jo[o]ofo[o]ofo]o
0x68 Reserved
iy hai} (@]
0x6C DMA_CCRS %“Pﬁb] § § gég%ﬁégﬁ
= = a
Reset value 00|0 o|0 0|000000000
DMA_CNDTR6 NDT[15:0]
0x70
Reset value o|o|o|0|0|0|o|0|0|0|0|o|0|0|0|0
ox7a DMA_CPAR6 PA[31:0]
) Reset value o|o|o|o|o|o|o|o|0|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o
DMA_CMAR6 MA[31:0]
0x78 Resetvalue |0]oJofofJofoJoJofofoJofofoJofoJoJo[ofoJo[ofoJof[o]Jofo]JoJo[o]Jofo]o
0x7C Reserved
iy — (@]
0x80 DMA_CCRY glil‘_)l § U%J ggg%ﬁééﬁ
= s a
Reset value 00|0 o|0 o|000000000
DMA_CNDTR? NDT[15:0]
0x84
Reset value 0|0|0|0|o|0|0|o|0|0|0|o|0|0|0|0
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Table 39. DMA register map and reset values (continued)

Offset| Register |5|2(Q|2IN8|2(3|2|%[s|R (2|2 |2|e|ne|2]o|o|~|o|w|<|o|n|<|o
DMA_CPAR7 PA[31:0]

0x88
Reset value o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o
DMA_CMAR?7 MA[31:0]

0x8C
Reset value o|jofojojofojojofojojofojojo

ofofojojojofo0jojojofojojojofo|ojojo
0x90 -

OXA7 Reserved

Refer to Section 3.2.2 on page 47 for the register boundary addresses.
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13 Interrupts and events
13.1 Nested vectored interrupt controller (NVIC)
13.1.1 NVIC main features
e 66 maskable interrupt channels (not including the sixteen Cortex®-M4 with FPU
interrupt lines)
e 16 programmable priority levels (4 bits of interrupt priority are used)
e Low-latency exception and interrupt handling
e Power management control
e Implementation of System Control Registers
The NVIC and the processor core interface are closely coupled, which enables low latency
interrupt processing and efficient processing of late arriving interrupts.
All interrupts including the core exceptions are managed by the NVIC. For more information
on exceptions and NVIC programming, refer to the PM0214 programming manual for
Cortex®-M4 products.
13.1.2 SysTick calibration value register
The SysTick calibration value is set to 9000, which gives a reference time base of 1 ms with
the SysTick clock set to 9 MHz (max fyck/8).
13.1.3 Interrupt and exception vectors
Table 40 is the vector table for STM32F302xB/C devices. Table 41 is the vector table for
STM32F302x6/8 devices.
Table 40. STM32F302xB/C/D/E vector table
§ g T f
= = ype o o
-g g priority Acronym Description Address
o o
- - - - Reserved 0x0000 0000
- -3 fixed Reset Reset 0x0000 0004
Non maskable interrupt. The RCC Clock
- -2 fixed NMI Security System (CSS) is linked to the NMI 0x0000 0008
vector.
- -1 fixed HardFault All class of fault 0x0000 000C
- 0 settable | MemManage Memory management 0x0000 0010
- 1 settable |BusFault Pre-fetch fault, memory access fault 0x0000 0014
- 2 settable |UsageFault Undefined instruction or illegal state 0x0000 0018
Reserved 0x0000 001C -
0x0000 0028
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RM0365 Interrupts and events
Table 40. STM32F302xB/C/D/E vector table (continued)
:é % Type of Acronym Description Address
§ E priority
- 3 settable |SVCall System service call via SWI instruction 0x0000 002C
- 5 settable |PendSV Pendable request for system service 0x0000 0038
- 6 settable | SysTick System tick timer 0x0000 003C
0 7 settable | WWDG Window Watchdog interrupt 0x0000 0040
1 8 settable |PVD PVD through EXTI Line16 detection interrupt 0x0000 0044
2 | 9| settable |TAMPER_STAMP | 12mperand TimeStamp interrupts through 0x0000 0048
EXTI Line19

3 |10 | settable |RTC_WKUP Ezgz‘g’ake”p timer interrupt through EXTI 0x0000 004C
4 11 settable | FLASH Flash global interrupt 0x0000 0050
5 12 | settable |RCC RCC global interrupt 0x0000 0054
6 13 | settable |EXTIO EXTI Line0 interrupt 0x0000 0058
7 14 | settable |EXTI1 EXTI Line1 interrupt 0x0000 005C
8 15 | settable |EXTI2_TS EXTI Line2 and Touch sensing interrupts 0x0000 0060
9 16 | settable |EXTI3 EXTI Line3 0x0000 0064
10 | 17 | settable |[EXTI4 EXTI Line4 0x0000 0068
11 18 | settable |DMA1_Channel1 DMA1 channel 1 interrupt 0x0000 006C
12 19 | settable |DMA1_Channel2 DMA1 channel 2 interrupt 0x0000 0070
13 20 | settable |DMA1_Channel3 DMA1 channel 3 interrupt 0x0000 0074
14 21 | settable |DMA1_Channel4 DMA1 channel 4 interrupt 0x0000 0078
15 22 | settable |DMA1_Channel5 DMA1 channel 5 interrupt 0x0000 007C
16 23 | settable |DMA1_Channel6 DMA1 channel 6 interrupt 0x0000 0080
17 24 | settable |DMA1_Channel7 DMA1 channel 7 interrupt 0x0000 0084
18 25 | settable |ADC1_2 ADC1 and ADC2 global interrupt 0x0000 0088

19 (1) | 26 | settable |USB_HP/CAN_TX |USB High Priority/CAN_TX interrupts 0x0000 008C

201 | 27 | settable USB_LP/CAN_RXO |USB Low Priority/CAN_RXO interrupts 0x0000 0090
21 28 | settable |CAN_RX1 CAN_RX1 interrupt 0x0000 0094
22 29 | settable |CAN_SCE CAN_SCE interrupt 0x0000 0098
23 30 | settable |EXTI9_5 EXTI Line[9:5] interrupts 0x0000 009C
24 | 31 | settable |TIM1_BRK/TIM15 TIM1 Break/TIM15 global interrupts 0x0000 00AO
25 | 32 | settable |TIM1_UP/TIM16 TIM1 Update/TIM16 global interrupts 0x0000 00A4
26 33 | settable ;I:ll:\I/\IA11_7TRG_COM ;II;Itl\éIr‘lrutg?sger and commutation/TIM17 0x0000 00A8
27 34 | settable |TIM1_CC TIM1 capture compare interrupt 0x0000 00AC
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Table 40. STM32F302xB/C/D/E vector table (continued)

:é % Type of Acronym Description Address
§ £ priority
28 35 | settable |TIM2 TIM2 global interrupt 0x0000 00BO
29 36 | settable |TIM3 TIM3 global interrupt 0x0000 00B4
30 37 | settable |TIM4 TIM4 global interrupt 0x0000 00B8
31 38 | settable |12C1_EV 12C1 event interrupt & EXTI Line23 interrupt 0x0000 00BC
32 39 | settable |12C1_ER 12C1 error interrupt 0x0000 00CO
33 40 | settable |[I12C2_EV 12C2 event interrupt & EXTI Line24 interrupt 0x0000 00C4
34 | 41 | settable |12C2_ER 12C2 error interrupt 0x0000 00C8
35 | 42 | settable |SPI1 SPI1 global interrupt 0x0000 00CC
36 | 43 | settable |SPI2 SPI2 global interrupt 0x0000 00DO
37 44 | settable |USART1 USART1 global interrupt & EXTI Line 25 0x0000 00D4
38 45 | settable |USART2 USART2 global interrupt & EXTI Line 26 0x0000 00D8
39 | 46 | settable |USART3 USARTS global interrupt & EXTI Line 28 0x0000 00DC
40 | 47 | settable |EXTI15_10 EXTI Line[15:10] interrupts 0x0000 OOEO
41 48 | settable |RTC_Alarm RTC alarm interrupt 0x0000 OOE4

42 | 49 | settable |USBWakeUp USB wakeup from Suspend (EXTI line 18) 0x0000 00E8
43 50 | settable |Reserved 0x0000 OOEC
44 51 | settable |Reserved 0x0000 00FO0
45 | 52 | settable |Reserved 0x0000 00F4
46 53 | settable |Reserved 0x0000 O0F8
47 54 | settable |Reserved 0x0000 00FC
48 | 55 | settable |FMC® FMC global interrupt 0x0000 0100
49 56 - Reserved 0x0000 0104
50 57 - Reserved 0x0000 0108
51 58 | settable |SPI3 SPI3 global interrupt 0x0000 010C
52 59 | settable |UART4 UART4 global and EXTI Line 34 interrupts 0x0000 0110
53 60 | settable |UARTS UARTS5 global and EXTI Line 35 interrupts 0x0000 0114
54 61 settable | TIM6_DAC TIM6 global and DAC1 underrun interrupts. 0x0000 0118
55 62 | settable |Reserved 0x0000 011C
56 63 | settable |DMAZ2_Channel1 DMAZ2 channel1 global interrupt 0x0000 0120
57 64 | settable |DMA2_Channel2 DMA2 channel2 global interrupt 0x0000 0124
58 65 | settable |DMAZ2_Channel3 DMAZ2 channel3 global interrupt 0x0000 0128
59 66 | settable |DMA2_Channel4 DMA2 channel4 global interrupt 0x0000 012C
60 67 | settable |DMAZ2_Channel5 DMAZ2 channel5 global interrupt 0x0000 0130
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Table 40. STM32F302xB/C/D/E vector table (continued)

:é % Type of Acronym Description Address
§ E priority

61 68 | settable |Reserved 0x0000 0134
62 69 - Reserved 0x0000 0138
63 70 - Reserved 0x0000 013C
64 | 71| settable |COMP1_2_ CE:SMPL:niscz?Mzzzi;T;?:ﬁf combined with | 60000 0140
65 |72 | settable |COMP4_6 E)?Tl\f T?nﬁ‘s%%“ﬁﬁg gg?;’:;f::p‘;‘s’f"bi”ed with 1 65,0000 0144
66 73 | settable |Reserved 0x0000 0148
67 74 - Reserved 0x0000 014C
68 75 - Reserved 0x0000 0150
69 76 - Reserved 0x0000 0154
70 | 77 - Reserved 0x0000 0158
7 78 - Reserved 0x0000 015C
72 | 79 | settable |[I12C3_EV(@ I2C3 Event interrupt 0x0000 0160
73 | 80 | settable |12C3 ER®@ 12C3 Error interrupt 0x0000 0164
74 81 | settable |USB_HP USB High priority interrupt 0x0000 0168
75 82 | settable |USB_LP USB Low priority interrupt 0x0000 016C
76 83 | settable t.;zz_n\/o\/tzk;a)Up_RMP l1JSSB wake up from Suspend and EXTI Line 0x0000 0170
81 88 | settable |FPU Floating point interrupt 0x0000 0184
84 | 91 | settable - SPI4  SPI4 Global interrupt® 0x0000 0190

1. ltis possible to remap the USB interrupts (USB_HP, USB_LP and USB_WKUP) on interrupt lines 74, 75 and 76
respectively by setting the USB_IT_RMP bit in the Section 11.1.1: SYSCFG configuration register 1 (SYSCFG_CFGR1) on

page 172.

2. Available in STM32F302xD/E only.

Table 41. STM32F302x6/8 vector table

< >

(o} =

= o Ty_p e_of Acronym Description Address

3 = priority

o o

- - - - Reserved 0x0000 0000

- -3 fixed Reset Reset 0x0000 0004
Non maskable interrupt. The RCC Clock

- -2 fixed NMI Security System (CSS) is linked to the NMI 0x0000 0008
vector.
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Table 41. STM32F302x6/8 vector table (continued)

s >
:‘% E Ty_p e_of Acronym Description Address
nc.’ = priority
- -1 fixed HardFault All class of fault 0x0000 000C
0 settable | MemManage Memory management 0x0000 0010
- 1 settable |BusFault Pre-fetch fault, memory access fault 0x0000 0014
- 2 settable |UsageFault Undefined instruction or illegal state 0x0000 0018
i i i Reserved 0x0000 001C -
0x0000 0028
- 3 settable | SVCall System service call via SWI instruction 0x0000 002C
- 5 settable |PendSV Pendable request for system service 0x0000 0038
- 6 settable | SysTick System tick timer 0x0000 003C
0 7 settable |WWDG Window Watchdog interrupt 0x0000 0040
1 8 settable |PVD PVD through EXTI line 16 detection interrupt | 0x0000 0044
2 | 9 | settable |TAMPER STAMP :::25;: ?;: ;(";Tﬁ:\ae";%i”terr”pts 0x0000 0048
3 | 10| settable |RTC_WKUP E)T(% ‘ﬁ:gez%p timer interrupts through the 0x0000 004C
4 11 | settable |FLASH Flash global interrupt 0x0000 0050
5 12 | settable |RCC RCC global interrupt 0x0000 0054
6 13 | settable |EXTIO EXTI Line0 interrupt 0x0000 0058
7 14 | settable |[EXTH EXTI Line1 interrupt 0x0000 005C
8 15 | settable |[EXTI2_TS EXTI Line2 and Touch sensing interrupts 0x0000 0060
9 16 | settable |EXTI3 EXTI Line3 0x0000 0064
10 | 17 | settable |EXTI4 EXTI Line4 0x0000 0068
11 18 | settable |DMA1_Channell DMA1 channel 1 interrupt 0x0000 006C
12 19 | settable |DMA1_Channel2 DMA1 channel 2 interrupt 0x0000 0070
13 20 | settable |DMA1_Channel3 DMA1 channel 3 interrupt 0x0000 0074
14 21 | settable |DMA1_Channel4 DMA1 channel 4 interrupt 0x0000 0078
15 | 22 | settable |DMA1_Channel5 DMA1 channel 5 interrupt 0x0000 007C
16 | 23 | settable |DMA1_Channel6 DMA1 channel 6 interrupt 0x0000 0080
17 | 24 | settable |DMA1_Channel7 DMA1 channel 7 interrupt 0x0000 0084
18 | 25 | settable |ADC1_2 ADC1 and ADC2 global interrupt 0x0000 0088
19 | 26 | settable |CAN_TX CAN_TX interrupts 0x0000 008C
20 27 | settable | CAN_RXO CAN_RXO interrupts 0x0000 0090
21 28 | settable |CAN_RX1 CAN_RX1 interrupt 0x0000 0094
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Table 41. STM32F302x6/8 vector table (continued)

s >

:‘% g ;{rz, eri:; Acronym Description Address
o o

22 | 29 | settable |CAN_SCE CAN_SCE interrupt 0x0000 0098
23 30 | settable |EXTI9_5 EXTI Line[9:5] interrupts 0x0000 009C
24 31 | settable |TIM1_BRK/TIM15 TIM1 Break/TIM15 global interrupts 0x0000 00AO0
25 | 32 | settable |TIM1_UP/TIM16 TIM1 Update/TIM16 global interrupts 0x0000 00A4
26 33 | settable ;I_';:\:/:ﬁTRG_COM ;IthéI:reri?sger and commutation/TIM17 0x0000 00A8
27 34 | settable |TIM1_CC TIM1 capture compare interrupt 0x0000 00AC
28 35 | settable |TIM2 TIM2 global interrupt 0x0000 00BO
29 36 - Reserved 0x0000 00B4
30 37 - Reserved 0x0000 00B8
31 38 | settable |12C1_EV 12C1 event interrupt & EXTI Line23 interrupt 0x0000 00BC
32 | 39 | settable [I12C1_ER I12C1 error interrupt 0x0000 00CO
33 | 40 - 12C2_EV 12C2 event interrupt 0x0000 00C4
34 | 41 - 12C2_ER 12C2 error interrupt 0x0000 00C8
35 | 42 - Reserved 0x0000 00CC
36 | 43 SPI2 SPI2 global interrupt 0x0000 00DO
37 | 44 | settable |USART1 USART1 global interrupt & EXTI Line 25 0x0000 00D4
38 | 45 | settable |USART2 USART?2 global interrupt 0x0000 00D8
39 | 46 | settable |USART3 USARTS3 global interrupt 0x0000 00DC
40 | 47 | settable |EXTI15_10 EXTI Line[15:10] interrupts 0x0000 O0EOQ
41 48 | settable |RTC_Alarm RTC alarm interrupt 0x0000 00E4
42 | 49 - USBWakeUp USB Wakeup interrupt 0x0000 00E8
43 50 - Reserved 0x0000 O0EC
44 | 51 - Reserved 0x0000 00FO0
45 | 52 - Reserved 0x0000 O0F4
46 53 - Reserved 0x0000 O0F8
47 54 - Reserved 0x0000 O0FC
48 55 - Reserved 0x0000 0100
49 56 - Reserved 0x0000 0104
50 | 57 - Reserved 0x0000 0108
51 58 - SPI3 SPI3 global interrupt 0x0000 010C
52 | 59 - Reserved 0x0000 0110
53 60 - Reserved 0x0000 0114
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Table 41. STM32F302x6/8 vector table (continued)

s >
:‘% E Ty_p e_of Acronym Description Address
nc.’ = priority
54 61 | settable |TIM6_DAC TIM6 global and DAC1 underrun interrupts 0x0000 0118
55 62 - Reserved 0x0000 011C
56 63 - Reserved 0x0000 0120
57 64 - Reserved 0x0000 0124
58 | 65 - Reserved 0x0000 0128
59 | 66 - Reserved 0x0000 012C
60 67 - Reserved 0x0000 0130
61 68 - Reserved 0x0000 0134
62 69 - Reserved 0x0000 0138
63 | 70 - Reserved 0x0000 013C
64 | 71| settable |COMP2 gfi';]"t:fra’:f"“pt combined with EXTILines |, 5500 0140
8 | 72| setidle | COMP4_6 EXTILines 30 and 32 mtemupts respectvaly, | 010000 0144
67 74 - Reserved 0x0000 014C
68 75 - Reserved 0x0000 0150
69 76 - Reserved 0x0000 0154
70 | 77 - Reserved 0x0000 0158
71 78 - Reserved 0x0000 015C
72 79 - 12C3_EV I12C3 event interrupt & EXTI Line27 interrupt 0x0000 0160
73 80 - 12C3_ER 12C3 error interrupt 0x0000 0164
74 81 - USB_HP USB High Priority global interrupt remap 0x0000 0168
75 82 - USB_LP USB Low Priority global interrupt remap 0x0000 016C
76 83 - USBWakeUp_RMP USB Wakeup interrupt remap 0x0000 0170
77 | 84 - Reserved 0x0000 0174
78 85 - Reserved 0x0000 0178
79 86 - Reserved 0x0000 017C
80 87 - Reserved 0x0000 0180
81 88 | settable |FPU Floating point interrupt 0x0000 0184
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13.2

13.2.1

3

Extended interrupts and events controller (EXTI)

The extended interrupts and events controller (EXTI) manages the external and internal
asynchronous events/interrupts and generates the event request to the CPU/Interrupt
Controller and a wake-up request to the Power Manager.

The EXTI allows the management of up to 36 external/internal event line (28 external event
lines and 8 internal event lines).

The active edge of each external interrupt line can be chosen independently, whilst for
internal interrupt the active edge is always the rising one. An interrupt could be left pending:
in case of an external one, a status register is instantiated and indicates the source of the
interrupt; an event is always a simple pulse and it’s used for triggering the core wake-up. For
internal interrupts, the pending status is assured by the generating peripheral, so no need
for a specific flag. Each input line can be masked independently for interrupt or event
generation, in addition the internal lines are sampled only in STOP mode. This controller
allows also to emulate the (only) external events by software, multiplexed with the
corresponding hardware event line, by writing to a dedicated register.

Main features

The EXTI main features are the following:

e support generation of up to 36 event/interrupt requests

e Independent configuration of each line as an external or an internal event requests
e Independent mask on each event/interrupt line

e Automatic disable of internal lines when system is not in STOP mode

e Independent trigger for external event/interrupt line

e Dedicated status bit for external interrupt line

e  Emulation for all the external event requests.
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13.2.2

13.2.3

13.2.4
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Block diagram

The extended interrupt/event block diagram is shown in the following figure.

Figure 27. External interrupt/event block diagram
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Wakeup event management

STM32F302xx devices are able to handle external or internal events in order to wake up the

core (WFE). The wakeup event can be generated either by:

e enabling an interrupt in the peripheral control register but not in the NVIC, and enabling
the SEVONPEND bit in the Cortex®-M4 System Control register. When the MCU
resumes from WFE, the EXTI peripheral interrupt pending bit and the peripheral NVIC
IRQ channel pending bit (in the NVIC interrupt clear pending register) have to be

cleared.

e or by configuring an external or internal EXT]I line in event mode. When the CPU
resumes from WFE, it is not necessary to clear the peripheral interrupt pending bit or
the NVIC IRQ channel pending bit as the pending bit corresponding to the event line is

not set.

Asynchronous Internal Interrupts

Some communication peripherals (UART, 12C) are able to generate events when the system
is in run mode and also when the system is in stop mode allowing to wake up the system

from stop mode.
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13.2.5

Note:

3

To accomplish this, the peripheral is asked to generate both a synchronized (to the system
clock, e.g. APB clock) and an asynchronous version of the event.

Functional description

For the external interrupt lines, to generate the interrupt, the interrupt line should be
configured and enabled. This is done by programming the two trigger registers with the
desired edge detection and by enabling the interrupt request by writing a ‘1’ to the
corresponding bit in the interrupt mask register. When the selected edge occurs on the
external interrupt line, an interrupt request is generated. The pending bit corresponding to
the interrupt line is also set. This request is reset by writing a ‘1’ in the pending register.

For the internal interrupt lines, the active edge is always the rising edge, the interrupt is
enabled by default in the interrupt mask register and there is no corresponding pending bit
in the pending register.

To generate the event, the event line should be configured and enabled. This is done by
programming the two trigger registers with the desired edge detection and by enabling the
event request by writing a ‘1’ to the corresponding bit in the event mask register. When the
selected edge occurs on the event line, an event pulse is generated. The pending bit
corresponding to the event line is not set.

For the external lines, an interrupt/event request can also be generated by software by
writing a ‘1’ in the software interrupt/event register.

The interrupts or events associated to the internal lines can be triggered only when the
system is in STOP mode. If the system is still running, no interrupt/event is generated.

Hardware interrupt selection

To configure a line as interrupt source, use the following procedure:
e  Configure the corresponding mask bit in the EXTI_IMR register.
e  Configure the Trigger Selection bits of the Interrupt line (EXTI_RTSR and EXTI_FTSR)

e  Configure the enable and mask bits that control the NVIC IRQ channel mapped to the
EXTI so that an interrupt coming from one of the EXTI line can be correctly
acknowledged.

Hardware event selection

To configure a line as event source, use the following procedure:
e  Configure the corresponding mask bit in the EXTI_EMR register.
e  Configure the Trigger Selection bits of the Event line (EXTI_RTSR and EXTI_FTSR)

Software interrupt/event selection

Any of the external lines can be configured as software interrupt/event lines. The following is
the procedure to generate a software interrupt.
e  Configure the corresponding mask bit (EXTI_IMR, EXTI_EMR)

e  Set the required bit of the software interrupt register (EXTI_SWIER)
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13.2.6 External and internal interrupt/event line mapping

36 interrupt/event lines are available: 8 lines are internal (including the reserved ones); the
remaining 28 lines are external.

The GPIOs are connected to the 16 external interrupt/event lines in the following manner:

Figure 28. External interrupt/event GPIO mapping
EXTIO[3:0] bits in the SYSCFG_EXTICR1 register

PAO O——
PBO O—— EXTIO
PCO O——»
PDO O——»
PEO O——»
PFO O——

EXTI1[3:0] bits in the SYSCFG_EXTICR1 register

PA1T O——»
PB1 O——» EXTH
PC1 O——»
PD1 O——»
PE1 O——»
PF1 O—»

EXTI15[3:0] bits in the SYSCFG_EXTICR4 register

PA15 O——»
PB15 O——»
PC15 O——»
PD15 O—»
PE15 O——»
PF15 O—

EXTI15

MS19951V1

3
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The remaining lines are connected as follows:

EXTI line 16 is connected to the PVD output

EXTI line 17 is connected to the RTC Alarm event

EXTI line 18 is connected to USB Device FS wakeup event
EXTI line 19 is connected to RTC tamper and Timestamps
EXTI line 20 is connected to RTC wakeup timer

EXTI line 21 is connected to Comparator 1 output (STM32F302xB/C/D/E devices)

EXTI line 22 is connected to Comparator 2 output

EXTI line 23 is connected to 12C1 wakeup

EXTI line 24 is connected to 12C2 wakeup

EXTI line 25 is connected to USART1 wakeup

EXTI line 26 is connected to USART2 wakeup (STM32F302xB/C/D/E only)
EXTI line 27 is connected to 12C3 wakeup (STM32F302x6/8 devices only)
EXTI line 28 is connected to USART3 wakeup (STM32F302xB/C/D/E only)
EXTI line 29 is reserved

EXTI line 30 is connected to Comparator 4 output

EXTI line 31 is reserved

EXTI line 32 is connected to Comparator 6 output

EXTI line 33 is reserved

EXTI line 34 is connected to UART4 wakeup (STM32F302xB/C/D/E devices)
EXTlI line 35 is connected to UARTS5 wakeup (STM32F302xB/C/D/E devices)

EXTl lines 23, 24, 25, 26, 27, 28, 34 and 35 are internal.
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13.3 EXTI registers
Refer to Section 2.1 on page 42 for a list of abbreviations used in register descriptions.

The peripheral registers have to be accessed by words (32-bit).

13.3.1 Interrupt mask register (EXTI_IMR1)

Address offset: 0x00
Reset value: 0x1F80 0000 (See note below)

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
MR30 . | MR28 | MR27 | MR26 | MR25 | MR24 | MR23 | MR22 | MR21 | MR20 | MR19 | MR18 | MR17 | MR16

w w w w w w rw rw w w w w w w

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

MR15 | MR14 | MR13 | MR12 | MR11 | MR10 | MR9 MR8 MR7 MR6 MR5 MR4 MR3 MR2 MR1 MRO

rw w w rw rw w w w rw rw w rw rw w w rw
Bit 31 Reserved, must be kept at reset value.
Bit 30 MRx: Interrupt Mask on external/internal line x (x = 30)
0: Interrupt request from Line x is masked
1: Interrupt request from Line x is not masked
Bit 29 Reserved, must be kept at reset value.
Bits 28:0 MRXx: Interrupt Mask on external/internal line x
0: Interrupt request from Line x is masked
1: Interrupt request from Line x is not masked
Note: The reset value for the internal lines (23, 24, 25, 26, 27 and 28) is set to ‘1’ in order to
enable the interrupt by default.
13.3.2 Event mask register (EXTI_EMR1)
Address offset: 0x04
Reset value: 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
MR30 . | MR28 | MR27 | MR26 | MR25 | MR24 | MR23 | MR22 | MR21 | MR20 | MR19 | MR18 | MR17 | MR16
w w w w rw rw rw rw rw w w w rw rw
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

MR15 | MR14 | MR13 | MR12 | MR11 | MR10 | MR9 MR8 MR7 MR6 MR5 MR4 MR3 MR2 MR1 MRO

Bit 31 Reserved, must be kept at reset value.

3
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Bit 30 MRx: Event Mask on external/internal line x (x = 30)

0: Event request from Line x is masked
1: Event request from Line x is not masked

Bit 29 Reserved, must be kept at reset value.

Bits 28:0 MRx: Event Mask on external/internal line x

0: Event request from Line x is masked
1: Event request from Line x is not masked

3
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13.3.3 Rising trigger selection register (EXTI_RTSR1)

Address offset: 0x08
Reset value: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
TR30 . . . . . . .| TR22 | TR21 | TR20 | TR19 | TR18 | TR17 | TR16

w w w w w w w w

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

TR15 | TR14 | TR13 | TR12 | TR11 | TR10 TR9 TR8 TR7 TR6 TR5 TR4 TR3 TR2 TR1 TRO

Bit 31 Reserved, must be kept at reset value.

Bit 30 TRx: Rising trigger event configuration bit of line x (x = 30)

0: Rising trigger disabled (for Event and Interrupt) for input line
1: Rising trigger enabled (for Event and Interrupt) for input line.

Bits 29:23 Reserved, must be kept at reset value.

Bits 22:0 TRx: Rising trigger event configuration bit of line x (x = 22 to 0)

0: Rising trigger disabled (for Event and Interrupt) for input line
1: Rising trigger enabled (for Event and Interrupt) for input line.

Note: The external wakeup lines are edge-triggered. No glitches must be generated on these
lines. If a rising edge on an external interrupt line occurs during a write operation in the
EXTI_RTSR register, the pending bit is not set.

Rising and falling edge triggers can be set for the same interrupt line. In this case, both
generate a trigger condition.

13.3.4 Falling trigger selection register (EXTI_FTSR1)

Address offset: 0x0C
Reset value: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
TR30 . . . . . . .| TR22 | TR21 | TR20 | TR19 | TR18 | TR17 | TR16

w w w w w w w w

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

TR15 | TR14 | TR13 | TR12 | TR11 | TR10 TR9 TR8 TR7 TR6 TR5 TR4 TR3 TR2 TR1 TRO

Bit 31 Reserved, must be kept at reset value.

Bit 30 TRx: Falling trigger event configuration bit of line x (x = 30)

0: Falling trigger disabled (for Event and Interrupt) for input line
1: Falling trigger enabled (for Event and Interrupt) for input line.

Bits 29:23 Reserved, must be kept at reset value.

Bits 22:0 TRx: Falling trigger event configuration bit of line x (x = 22 to 0)

0: Falling trigger disabled (for Event and Interrupt) for input line
1: Falling trigger enabled (for Event and Interrupt) for input line.

3
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Note: The external wakeup lines are edge-triggered. No glitches must be generated on these
lines. If a falling edge on an external interrupt line occurs during a write operation to the
EXTI_FTSR register, the pending bit is not set.
Rising and falling edge triggers can be set for the same interrupt line. In this case, both
generate a trigger condition.r
13.3.5 Software interrupt event register (EXTI_SWIER1)
Address offset: 0x10
Reset value: 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
SWIER SWIER | SWIER | SWIER | SWIER | SWIER | SWIER | SWIER
30 22 21 20 19 18 17 16
w w rw w w 'w w rw
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
SWIER | SWIER | SWIER | SWIER | SWIER | SWIER | SWIER | SWIER | SWIER | SWIER | SWIER | SWIER | SWIER | SWIER | SWIER | SWIER
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
rw w rw rw rw rw rw w w w w w rw rw rw w
Bit 31 Reserved, must be kept at reset value.
Bit 30 SWIERXx: Software interrupt on line x (x = 30)
If the interrupt is enabled on this line in the EXTI_IMR, writing a '1' to this bit when
it is at '0' sets the corresponding pending bit in EXTI_PR resulting in an interrupt
request generation.
This bit is cleared by clearing the corresponding bit in the EXTI_PR register (by
writing a ‘1’ into the bit).
Bits 29:23 Reserved, must be kept at reset value.
Bits 22:0 SWIERXx: Software interrupt on line x (x = 22 to 0)
If the interrupt is enabled on this line in the EXTI_IMR, writing a '1' to this bit when
it is at '0' sets the corresponding pending bit in EXTI_PR resulting in an interrupt
request generation.
This bit is cleared by clearing the corresponding bit of EXTI_PR (by writing a ‘1’
into the bit).
13.3.6 Pending register (EXTI_PR1)
Address offset: 0x14
Reset value: undefined
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
PR30 PR22 | PR21 | PR20 | PR19 | PR18 | PR17 | PR16
rc_w1 rc wl | rcwl | rcwl [ rcwl | rcwl | rc_wil rc_w1
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PR15 | PR14 | PR13 | PR12 | PR11 | PR10 | PR9 | PR8 | PR7 | PR6 | PR5 | PR4 | PR3 | PR2 | PR1 PRO
rc wl [ rcwl | rcw!l [ rcwl | recwl | rc_wl | rc_wi rcwl | rcwl [ rcwl |rcwl [ rcwl | rcwl | rc_wl | rc_wil rc_w1

3
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Bit 31 Reserved, must be kept at reset value.

Bit 30 PRx: Pending bit on line x (x = 30)

0: No trigger request occurred
1: Selected trigger request occurred

This bit is set when the selected edge event arrives on the external interrupt line.
This bit is cleared by writing a ‘1’ to the bit.
Bits 29:23 Reserved, must be kept at reset value.

Bits 22:0 PRx: Pending bit on line x (x = 22 to 0)

0: No trigger request occurred
1: Selected trigger request occurred

This bit is set when the selected edge event arrives on the external interrupt line.
This bit is cleared by writing a ‘1’ to the bit.

13.3.7 Interrupt mask register (EXTI_IMR2)

Address offset: 0x20
Reset value: OxFFFF FFFE (See note below)

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0
MR35 | MR34 . MR32

w w w

Bits 31:4 Reserved, must be kept at reset value

Bits 3:2 MRx: Interrupt mask on external/internal line x, x = 34, 35

0: Interrupt request from Line x is masked
1: Interrupt request from Line x is not masked

Bit 1 Reserved, must be kept at reset value.

Bit 0 MRx: Interrupt mask on external/internal line x, x = 32

0: Interrupt request from Line x is masked
1: Interrupt request from Line x is not masked

Note: The reset value for the reserved lines is set to ‘1.

13.3.8 Event mask register (EXTI_EMR2)

Address offset: 0x24
Reset value: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
MR35 | MR34 . MR32
w w

q
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Bits 31:4 Reserved, must be kept at reset value

Bits 3:2 MRx: Event mask on external/internal line x, x = 34, 35

0: Event request from Line x is masked
1: Event request from Line x is not masked

Bit 1 Reserved, must be kept at reset value

Bit 0 MR32: Event mask on external/internal line x, x = 32

0: Event request from Line x is masked
1: Event request from Line x is not masked

13.3.9 Rising trigger selection register (EXTI_RTSR2)

Address offset: 0x28
Reset value: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
TR32
w

Bits 31:1 Reserved, must be kept at reset value.

Bit 0 TRx: Rising trigger event configuration bit of line x (x = 32)

0: Rising trigger disabled (for Event and Interrupt) for input line
1: Rising trigger enabled (for Event and Interrupt) for input line.

Note: The external wakeup lines are edge-triggered. No glitches must be generated on these
lines. If a rising edge on an external interrupt line occurs during a write operation to the
EXTI_RTSR register, the pending bit is not set.

Rising and falling edge triggers can be set for the same interrupt line. In this case, both
generate a trigger condition.

13.3.10 Falling trigger selection register (EXTI_FTSR2)

Address offset: 0x2C
Reset value: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
TR32
w

3
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Bits 31:1 Reserved, must be kept at reset value.

Bit 0 TRx: Falling trigger event configuration bit of line x (x = 32)

0: Falling trigger disabled (for Event and Interrupt) for input line
1: Falling trigger enabled (for Event and Interrupt) for input line.

Note: The external wakeup lines are edge-triggered. No glitches must be generated on these
lines. If a falling edge on an external interrupt line occurs during a write operation to the
EXTI_FTSR register, the pending bit is not set.

Rising and falling edge triggers can be set for the same interrupt line. In this case, both
generate a trigger condition.r

13.3.11  Software interrupt event register (EXTI_SWIER2)

Address offset: 0x30
Reset value: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
SWIER
32
w

Bits 31:1 Reserved, must be kept at reset value.

Bit 0 SWIERXx: Software interrupt on line x (x = 32)
If the interrupt is enabled on this line in the EXTI_IMR, writing a '1" to this bit when
it is at '0' sets the corresponding pending bit in EXTI_PR resulting in an interrupt
request generation.
This bit is cleared by clearing the corresponding bit of EXTI_PR (by writing a ‘1’ to
the bit).

13.3.12 Pending register (EXTI_PR2)

Address offset: 0x34
Reset value: undefined

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
PR32
rc_w1

3
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Bits 31:1 Reserved, must be kept at reset value.

Bit 0 PRx: Pending bit on line x (x = 32)
0: No trigger request occurred
1: Selected trigger request occurred
This bit is set when the selected edge event arrives on the external interrupt line.
This bit is cleared by writing a ‘1’ into the bit.

3
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13.3.13 EXTI register map

The following table gives the EXTI register map and the reset values.

Table 42. External interrupt/event controller register map and reset values

Offset| Register |5|3|Q(QIN|S|Q|RIN|T[R|2(2|=||e||2|N (2|0 o |~ 0|0 <|m|n|w|o
° )
EXTI_IMR1 & MR[28:22] & MR[17:0]
0x00 = T
=
Reset value 0 1|1|1|1|1|1|0 0‘0 0‘0‘0|0Io|0|0|0|0|0|0|0|0|0|0|0|0|0
° )
EXTI_EMR1 & MR[28:22] & MR[17:0]
0x04 = 74
=
Reset value 0 1/1|{1]|0]|0]|0]|0 0‘0 0‘0‘0|0Io|0|0|0|0|0|0|0|0|0|0|0|0|0
o
EXTI_RTSR1 & TR[22:0]
0x08 [
Reset value 0 o‘0‘o‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0|0|0|0|0|0|0|0‘0
o
EXTI_FTSR1 e TR[22:0]
0x0C =
Reset value 0 o‘o‘o‘o‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0|0|0|0|0|0|0|0‘0
o
Y
EXTI_SWIER1 w SWIER[17:0]
0x10 =
)
Reset value 0 0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0|0|0|0|0|0|0|0‘0
o
EXTI_PR1 & PR[22:0]
0x14 o
Reset value 0 olofloflofo|o|o|o|o|0o|0|O|O|O|O|O|O|O|O|O|O|O]O
o & S
EXTI_IMR2 Xl h4
0x20 2| = =
Reset value 111 0
R S
EXTI_EMR2 Z| h4
0x24 S| = =
Reset value 0|0 0
N
EXTI_RTSR2 &
0x28 E
Reset value 0
N
EXTI_FTSR2 &
0x2C =
Reset value 0
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Table 42. External interrupt/event controller register map and reset values (continued)

Offset| Register |5|3|QIQNIQ|Q|I|KRNSKIS(RT22I 2T = 2|0 |w|~|0|w|¢|o|N|-0
o

[sg}

o

EXTI_SWIER2 [}

0x30 =
n

Reset value 0

N

EXTI_PR2 &

0x34 o
Reset value 0

Refer to Section 3.2.2: Memory map and register boundary addresses for the register
boundary addresses.
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Note:

14.1
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Flexible static memory controller (FSMC)

Only the STM32F302xD/E devices include the FMC.

SThe Flexible static memory controller (FSMC) includes two memory controllers:
e  The NOR/PSRAM memory controller
e  The NAND/PC Card memory controller

This memory controller is also named Flexible memory controller (FMC).

FMC main features

The FMC functional block makes the interface with: synchronous and asynchronous static
memories, and 16-bit PC card memory. Its main purposes are:

e to translate AHB transactions into the appropriate external device protocol
e to meet the access time requirements of the external memory devices
All external memories share the addresses, data and control signals with the controller.
Each external device is accessed by means of a unique Chip Select. The FMC performs
only one access at a time to an external device.
The main features of the FMC controller are the following:
e Interface with static-memory mapped devices including:
—  Static random access memory (SRAM)
— NOR Flash memory/OneNAND Flash memory
— PSRAM (4 memory banks)
— 16-bit PC Card compatible devices

—  Two banks of NAND Flash memory with ECC hardware to check up to 8 Kbytes of
data

e  Burst mode support for faster access to synchronous devices such as NOR Flash
memory, PSRAM

e  Programmable continuous clock output for asynchronous and synchronous accesses
e  8-,16-bit wide data bus

¢ Independent Chip Select control for each memory bank

e Independent configuration for each memory bank

e Write enable and byte lane select outputs for use with PSRAM, SRAM devices

e  External asynchronous wait control

e  Write Data FIFO with 16 x33-bit depth

e  Write Address FIFO with 16x30-bit depth

The FMC embeds two Write FIFOs: a Write Data FIFO with a 16x33-bit depth and a Write
Address FIFO with a 16x30-bit depth.

e  The Write Data FIFO stores the AHB data to be written to the memory (up to 32 bits)
plus one bit for the AHB transfer (burst or not sequential mode)

e  The Write Address FIFO stores the AHB address (up to 28 bits) plus the AHB data size
(up to 2 bits). When operating in burst mode, only the start address is stored except
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when crossing a page boundary (for PSRAM). In this case, the AHB burst is broken
into two FIFO entries.

At startup the FMC pins must be configured by the user application. The FMC I/O pins which
are not used by the application can be used for other purposes.

The FMC registers that define the external device type and associated characteristics are
usually set at boot time and do not change until the next reset or power-up. However, the
settings can be changed at any time.

14.2

The FMC consists of the following main blocks:
e The AHB interface (including the FMC configuration registers)
e  The NOR Flash/PSRAM/SRAM controller

Block diagram

e The NAND Flash/PC Card controller
. The external device interface

The block diagram is shown in Figure 29.

Figure 29. FMC block diagram
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14.3

14.3.1
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AHB interface

The AHB slave interface allows internal CPUs and other bus master peripherals to access
the external memories.

AHB transactions are translated into the external device protocol. In particular, if the
selected external memory is 16- or 8-bit wide, 32-bit wide transactions on the AHB are split
into consecutive 16- or 8-bit accesses. The FMC Chip Select (FMC_NEXx) does not toggle
between the consecutive accesses except in case of access mode D when the extended
mode is enabled.

The FMC generates an AHB error in the following conditions:

e When reading or writing to an FMC bank (Bank 1 to 4) which is not enabled.

e  When reading or writing to the NOR Flash bank while the FACCEN bit is reset in the
FMC_BCRXx register.

e  When reading or writing to the PC Card banks while the FMC_CD input pin (Card
Presence Detection) is low.

The effect of an AHB error depends on the AHB master which has attempted the R/W
access:

e If the access has been attempted by the Cortex™-M4 with FPU CPU, a hard fault
interrupt is generated.

e Ifthe access has been performed by a DMA controller, a DMA transfer error is
generated and the corresponding DMA channel is automatically disabled.

The AHB clock (HCLK) is the reference clock for the FMC.

Supported memories and transactions

General transaction rules

The requested AHB transaction data size can be 8-, 16- or 32-bit wide whereas the
accessed external device has a fixed data width. This may lead to inconsistent transfers.

3
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Therefore, some simple transaction rules must be followed:
e  AHB transaction size and memory data size are equal
There is no issue in this case.
e AHB transaction size is greater than the memory size:
In this case, the FMC splits the AHB transaction into smaller consecutive memory
accesses to meet the external data width. The FMC Chip Select (FMC_NEX) does not
toggle between the consecutive accesses.
e  AHB transaction size is smaller than the memory size:
The transfer may or not be consistent depending on the type of external device:
—  Accesses to devices that have the byte select feature (SRAM, ROM, PSRAM)
In this case, the FMC allows read/write transactions and accesses the right data
through its byte lanes NBL[1:0].
Bytes to be written are addressed by NBL[1:0].
All memory bytes are read (NBL[1:0] are driven low during read transaction) and
the useless ones are discarded.
—  Accesses to devices that do not have the byte select feature (NOR and NAND
Flash memories)
This situation occurs when a byte access is requested to a 16-bit wide Flash
memory. Since the device cannot be accessed in byte mode (only 16-bit words
can be read/written from/to the Flash memory), Write transactions and Read
transactions are allowed (the controller reads the entire 16-bit memory word and
uses only the required byte).
Configuration registers
The FMC can be configured through a set of registers. Refer to Section 14.5.6, for a
detailed description of the NOR Flash/PSRAM controller registers. Refer to Section 14.6.8,
for a detailed description of the NAND Flash/PC Card registers.
14.4 External device address mapping

3

From the FMC point of view, the external memory is divided into fixed-size banks of
256 Mbytes each (see Figure 30):

Bank 1 used to address up to 4 NOR Flash memory or PSRAM devices. This bank is
split into 4 NOR/PSRAM subbanks with 4 dedicated Chip Selects, as follows:

— Bank 1-NOR/PSRAM 1

— Bank 1-NOR/PSRAM 2

Bank 1 - NOR/PSRAM 3

— Bank 1-NOR/PSRAM 4

Banks 2 and 3 used to address NAND Flash memory devices (1 device per bank)
Bank 4 used to address a PC Card

For each bank the type of memory to be used can be configured by the user application
through the Configuration register.
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Figure 30. FMC memory banks

Address Bank Supported memory type
0x6000 0000
Bank 1 NOR/PSRAM/SRAM
4 x 64 MB
O0X6FFF FFFF
0x7000 0000
Bank 2
4 x 64 MB

OXTFFF FFFF

%AND Flash memory

0x8000 0000

Bank 3
4 x 64 MB

OXBFFF FFFF

0x9000 0000

Bank 4
4x64 MB PC Card

OX9FFF FFFF

MS34475V1

14.4.1 NOR/PSRAM address mapping

HADDR[27:26] bits are used to select one of the four memory banks as shown in Table 43.

Table 43. NOR/PSRAM bank selection

HADDR[27:26](") Selected bank
00 Bank 1 - NOR/PSRAM 1
01 Bank 1 - NOR/PSRAM 2
10 Bank 1 - NOR/PSRAM 3
11 Bank 1 - NOR/PSRAM 4

1. HADDR are internal AHB address lines that are translated to external memory.

The HADDR][25:0] bits contain the external memory address. Since HADDR is a byte
address whereas the memory is addressed at word level, the address actually issued to the
memory varies according to the memory data width, as shown in the following table.

Table 44. NOR/PSRAM External memory address

Memory width(1) Data address issued to the memory | Maximum memory capacity (bits)
8-bit HADDR][25:0] 64 Mbytes x 8 = 512 Mbit
16-bit HADDR[25:1] >> 1 64 Mbytes/2 x 16 = 512 Mbit
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1. In case of a 16-bit external memory width, the FMC will internally use HADDR[25:1] to generate the
address for external memory FMC_A[24:0].
Whatever the external memory width, FMC_A[0] should be connected to external memory address A[0].

Wrap support for NOR Flash/PSRAM

Wrap burst mode for synchronous memories is not supported. The memories must be

configured in linear burst mode of undefined length.

14.4.2

NAND Flash memory/PC Card address mapping

In this case, three banks are available, each of them being divided into memory areas as
indicated in Table 45.

Table 45. NAND/PC Card memory mapping and timing registers

Start address | End address FMC bank Memory space Timing register

0x9CO00 0000 | OX9FFF FFFF /10 FMC_PI0O4 (0xB0)

0x9800 0000 0x9BFF FFFF |Bank 4 - PC card Attribute FMC_PATT4 (0xAC)

0x9000 0000 0x93FF FFFF Common FMC_PMEM4 (0xA8)

0x8800 0000 0x8BFF FFFF Attribute FMC_PATT3 (0x8C)
Bank 3 - NAND Flash

0x8000 0000 0x83FF FFFF Common FMC_PMEMS3 (0x88)

0x7800 0000 0x7BFF FFFF Attribute FMC_PATT2 (0x6C)
Bank 2- NAND Flash

0x7000 0000 0x73FF FFFF Common FMC_PMEM2 (0x68)

For NAND Flash memory, the common and attribute memory spaces are subdivided into
three sections (see in Table 46 below) located in the lower 256 Kbytes:

e Data section (first 64 Kbytes in the common/attribute memory space)
e Command section (second 64 Kbytes in the common / attribute memory space)
e  Address section (next 128 Kbytes in the common / attribute memory space)

Table 46. NAND bank selection

Section name

HADDR[17:16]

A