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Introduction

This reference manual targets application developers. It provides complete information on
how to use the STM32L4x5 microcontroller memory and peripherals.

The STM32L4x5 is a family of microcontrollers with different memory sizes, packages and
peripherals.

For ordering information, mechanical and electrical device characteristics please refer to the
corresponding datasheets.

For information on the ARM® Cortex®-M4 core, please refer to the Cortex®-M4 Technical
Reference Manual.
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e Cortex®-M4 programming manual (PM0214)
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Documentation conventions

List of abbreviations for registers

The following abbreviations are used in register descriptions:

read/write (rw) Software can read and write to these bits.

read-only (r) Software can only read these bits.

write-only (w)  Software can only write to this bit. Reading the bit returns the reset value.

read/clear Software can read as well as clear this bit by writing 1. Writing ‘0’ has no
(rc_w1) effect on the bit value.
read/clear Software can read as well as clear this bit by writing 0. Writing ‘1’ has no
(rc_w0) effect on the bit value.

read/clear by  Software can read this bit. Reading this bit automatically clears it to ‘0’.
read (rc_r) Writing ‘0’ 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.

Glossary

This section gives a brief definition of acronyms and abbreviations used in this document:

Word: data of 32-bit length.
Half-word: data of 16-bit length.
Byte: data of 8-bit length.

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

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.

Option bytes: product configuration bits stored in the Flash memory.
OBL: option byte loader.

AHB: advanced high-performance bus.

APB: advanced peripheral bus.

Peripheral availability

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

3
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2.1
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System and memory overview

System architecture

The main system consists of 32-bit multilayer AHB bus matrix that interconnects:
e Five masters:

Cortex®-M4 with FPU core I-bus
Cortex®-M4 with FPU core D-bus
Cortex®-M4 with FPU core S-bus
DMA1

DMA2

. Seven slaves:

Internal Flash memory on the ICode bus
Internal Flash memory on DCode bus
Internal SRAM1 (96 KB)

Internal SRAM2 (32 KB)

AHB1 peripherals including AHB to APB bridges and APB peripherals (connected
to APB1 and APB2)

AHB2 peripherals
The external memory controllers (FMC and QUADSPI).

The bus matrix provides access from a master to a slave, enabling concurrent access and

efficient operation even when several high-speed peripherals work simultaneously. This
architecture is shown in Figure 1:
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Figure 1. System architecture
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211 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,
SRAM1, SRAM2 and external memories through FMC or QUADSPI.
21.2 S1: D-bus
This bus connects the data bus of the Cortex®-M4 core to the BusMatrix. This bus is used
by the core for literal load and debug access. The targets of this bus are the internal Flash
memory, SRAM1, SRAM2 and external memories through FMC or QUADSPI.
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21.5

Note:

3

S2: S-bus

This bus connects the system bus of the Cortex®-M4 core to the BusMatrix. This bus is
used by the core to access data located in a peripheral or SRAM area. The targets of this
bus are the SRAM1, the AHB1 peripherals including the APB1 and APB2 peripherals, the
AHB2 peripherals and the external memories through the FMC or QUADSPI.

S3, S4: DMA-bus

This bus connects the AHB master interface of the DMA to the BusMatrix.The targets of this
bus are the SRAM1 and SRAM2, the AHB1 peripherals including the APB1 and APB2
peripherals, the AHB2 peripherals and the external memories through the FMC or
QUADSPI.

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 and DMA2 bus) and slaves (FLASH, SRAM1, SRAM2,
AHB1 (including APB1 and APB2), AHB2 FMC/QUADSPI).

AHB/APB bridges

The two AHB/APB bridges provide full synchronous connections between the AHB and the
2 APB buses, allowing flexible selection of the peripheral frequency.

Refer to Section 2.2.2: Memory map and register boundary addresses on page 65 for the
address mapping of the peripherals connected to this bridge.

After each device reset, all peripheral clocks are disabled (except for the SRAM1/2 and
Flash memory interface). Before using a peripheral you have to enable its clock in the
RCC_AHBXENR and the RCC_APBXENR registers.

When a 16- or 8-bit acc