‘ ’ life.augmented

STM32WBA5xxx

Multiprotocol wireless 32-bit MCU Arm®-based Cortex®-M33 with

TrustZone®, FPU, Bluetooth® LE and IEEE 802.15.4 radio solution

Features
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Includes ST state-of-the-art patented
technology

Ultra-low power radio

— 2.4 GHzradio

— RF transceiver supporting Bluetooth® LE,
IEEE 802.15.4-2015 PHY and MAC,
supporting Thread, Matter and Zigbee®

— RX sensitivity: -96 dBm (Bluetooth® LE at
1 Mbps), -97.5 dBm (IEEE 802.15.4 at 250
kbps)

— Programmable output power, +10 dBm with
1 dB steps

— Support for external PA

— Isochronous channel (Auracast/Unicast),
AOA/AOD, long range

— Packet traffic arbitration

— Integrated balun to reduce BOM

— Single crystal operation

— Suitable for systems requiring compliance
with radio frequency regulations ETSI EN
300 328, EN 300 440, FCC CFR47 Part 15
and ARIB STD-T66

Bluetooth® LE

- LE2M

— LE coded

— Direction finding

— LE power control

— Isochronous channels

— Extended and periodic advertising

— LE secure connections

— LE audio

— Mesh networking

— Core Specification 6.0

Operating conditions:

— 1.71 to 3.6 V power supply

— -40 to 85/105°C temperature range

Datasheet - production data

UFQFPN32 (5 x 5 mm)

WLCSP41
(2.76 x 2.98 mm)

o

UFQFPN48 (7 x 7 mm)

UFBGA59 (5 x 5 mm)

Ultra-low power platform with
FlexPowerControl

— Autonomous peripherals with DMA,
functional down to Stop 1 mode

— 160 nA Standby mode (16 wake-up pins)

— 0.9 pA Standby mode with 64-Kbyte SRAM
— 6.5 pA Stop mode with 64-Kbyte SRAM

— 23 yA/MHz Run mode at 3.3V

— Radio: Rx4.4 mA/Txat0dBm 5.2 mA

— Embedded regulator LDO and SMPS
step-down converter supporting switch
on-the-fly and voltage scaling

Core: Arm® 32-bit Cortex®-M33 CPU with
TrustZone®, MPU, DSP, and FPU running at
up to 100 MHz

ART Accelerator: 8-Kbyte instruction cache
allowing O-wait-state execution from flash
memory (frequency up to 100 MHz)
Benchmarks

— 410 CoreMark® (4.10 CoreMark/MHz)
Real time clock (RTC) with hardware calendar,
alarms, and calibration

Clock sources

— 32 MHz crystal oscillator

— 32 kHz crystal oscillator (LSE)

— Internal low-power 32 kHz (+5%) RC
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— Internal low frequency 32 kHz RC

(500 ppm/°C)
— Internal 16 MHz factory trimmed RC (£1%)
— PLL for system clock, audio, and ADC

Memories

— 1 Mbyte flash memory with ECC, including
256 Kbytes with 100k cycles

— 128-Kbyte SRAM, including 64 KB with
parity check

— 512-byte (32 rows) OTP

Rich analog peripherals (independent supply)

— 12-bit ADC 2.5 Msps, up to 16-bit with
hardware oversampling

— Two ultra-low power comparators

Communication peripherals

One SAl (serial audio interface)

Three UARTs (ISO 7816, IrDA, modem)
Two SPIs

Two 12C Fm+ (1 Mbit/s), SMBus/PMBus®

System peripherals

— Touch sensing controller, up to 20 sensors,
supporting touch key, linear, and rotary
touch sensors

— One 16-bit, advanced motor control timer
— Three 16-bit timers
— One 32-bit timer

— Two low-power 16-bit timers (available in
Stop mode)

— Two Systick timers
— Two watchdogs

— 8-channel DMA controller, functional in
Stop mode
Security and cryptography

— Arm® TrustZone® and securable 1/Os,
memories, and peripherals

— Flexible life cycle scheme with RDP and
password protected debug

— Root of trust thanks to unique boot entry
and secure hide protection area (HDP)

— SFI (secure firmware installation) thanks to
embedded RSS (root secure services)

— Secure data storage with root hardware
unique key (RHUK)

— Secure firmware upgrade support with
TF-M

— Two AES co-processors, including one with
DPA resistance

— Public key accelerator, DPA resistant

— HASH hardware accelerator

— True random number generator, NIST
SP800-90B compliant

— 96-bit unique ID

— Active tampers

— CRC calculation unit

General purpose input/output:

— Up to 35 1/Os (most of them 5 V-tolerant)
with interrupt capability

Development support

— Serial wire debug (SWD), JTAG

ECOPACK2 compliant packages

Table 1. Device summary

Reference Part numbers
STM32WBAS52xx | STM32WBA52CE, STM32WBA52CG, STM32WBAS52KE, STM32WBA52KG
STM32WBAS54xx | STM32WBA54KG, STM32WBA54CG, STM32WBA54KE, STM32WBA54CE
STM32WBA55xx | STM32WBA55CG, STM32WBAS55CE, STM32WBAS55HG, STM32WBA55UG, STM32WBAS55UE
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STM32WBA5xxx Introduction

1 Introduction

This document provides the ordering information and mechanical device characteristics of
the STM32WBA5xxx microcontrollers, based on Arm® @)cores®). It must be read in
conjunction with the reference manual (RM0493), available from the STMicroelectronics
website www.st.com.

For information on the device errata with respect to the datasheet and reference manual
refer to the STM32WBASxxx errata sheet (ES0592), available from the STMicroelectronics
website www.st.com.

For information on the Arm® Cortex®(©)-M33 core, refer to the Cortex®-M33 Technical
Reference Manual, available on the www.arm.com website.

For information on Bluetooth®, refer to www.bluetooth.com.

€3 Bluetooth™ arm

a. The Arm word and logo are trademarks of Arm Limited (or its subsidiaries) in the US and/or elsewhere. All
rights reserved.

b. Arm is a registered trademark of Arm Limited (or its subsidiaries) in the US and/or elsewhere.

c. Arm and Cortex are registered trademarks of Arm Limited (or its subsidiaries or affiliates) in the US and/or
elsewhere.
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Description

The STM32WBA5xxx multiprotocol wireless and ultra-low power devices embed a powerful
and ultra-low power radio compliant with Bluetooth® LE (Low Energy). They operate at a
frequency of up to 100 MHz.

The devices integrate a 2.4 GHz RADIO supporting Bluetooth LE.

The STM32WBA5xxx are based on a high-performance Arm Cortex-M33 32-bit RISC core,
featuring a single-precision floating-point unit (FPU), supporting all the Arm single-precision
data-processing instructions and all the data types. This core also implements a full set of
DSP (digital signal processing) instructions and a memory protection unit (MPU) that
enhances the application security.

The devices embed high-speed memories (up to 1 Mbyte of flash memory and up to
128 Kbytes of SRAM), an extensive range of enhanced I/Os and peripherals connected to
AHB and APB buses on the 32-bit multi-AHB bus matrix.

The devices offer security foundation compliant with the TBSA (trusted-based security
architecture) requirements from Arm. It embeds the necessary security features to
implement a secure boot, secure data storage, and secure firmware update. Besides these
capabilities, the devices incorporate a secure firmware installation feature that allows the
customer to secure the provisioning of the code during its production. A flexible life cycle is
managed thanks to multiple levels readout protection and debug unlock with password.

Firmware hardware isolation is supported thanks to securable peripherals, memories and
I/Os, and privilege configuration of peripherals and memories.

Several protection mechanisms are available for embedded flash memory and SRAM,
namely readout and write protection, secure, and hide protection areas.

The devices embed several peripherals reinforcing security: a fast AES coprocessor, a
secure AES coprocessor with DPA resistance and hardware unique key that can be shared
by hardware with fast AES,a PKA (public key accelerator) with DPA resistance, a HASH
hardware accelerator, and a true random number generator.

Active tamper detection and protection against transient perturbation attacks, is achieved
thanks to several internal monitoring generating secret data erase in case of attack. This
helps to fit the PCI requirements for point of sales applications.

Hardware semaphores enable the synchronization between software processes.

The devices offer one 12-bit ADC (2.5 Msps), two comparators, a low-power RTC, one
32-bit general-purpose timer, one 16-bit PWM timer for motor control, three 16-bit general-
purpose timers, and two 16-bit low-power timers. They also feature standard and advanced
communication interfaces, namely two 12Cs, two SPIs, one SAl, two USARTSs, and one
low-power UART. The feature set is product-dependent.

The STM32WBA5xxx operate in the -40 to 105°C (120°C junction) temperature range from
a 1.71 to 3.6 V power supply.

The design of low-power applications is enabled by a comprehensive set of power-saving
modes.

Many peripherals (including radio, communication, analog, and timer peripherals) can be
functional and autonomous in Stop mode with direct memory access thanks to BAM
(background autonomous mode) support.
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Description

Some independent power supplies are supported, like an analog independent supply input
for ADC and comparators, and radio dedicated supply inputs for the 2.4 GHz RADIO.

The STM32WBA5xxx devices offer three packages, up to 59 pins, with or without SMPS.

Table 2. STM32WBAS52xx device features and peripheral counts

Feature STM32 STM32 STM32 STM32
WBA52CG WBA52KG WBA52CE WBA52KE
Flash memory density 1024 KB 512 KB
SRAM1 64 KB 32 KB
SRAM density
SRAM2 64 KB
Bluetooth LE Yes
802.15.4 No
SMPS No
PTA No
External PA support No
BLE AoA, AoD support No
Real time clock (RTC) Yes
Backup registers 32 x 32 bits
Advanced control 1 (16-bit)
General purpose 1 (32-bit) + 3 (16-bit)
Timers Low power 2 (16-bit)
SysTick 2
Watchdog (independent, window) 2
SPI 2
12C 2
Communiten 5 o
USART 2
LPUART 1
Tamper pins (active tampers)(") 5 (4) 3(2) 5 (4) 3(2)
Wake-up pins 15 8 15 8
GPIOs 35 20 35 20
Capacitive sensing (channels) 20 12 20 12
12-bit ADC 1 (9 channels) | 1 (8 channels) | 1 (9 channels) | 1 (8 channels)
True random number generator Yes
Analog comparators No
SAES, AES Yes
Public key accelerator (PKA) Yes
HASH Yes
"_l DS14127 Rev 10 13/17
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Table 2. STM32WBA52xx device features and peripheral counts (continued)

Feature STM32 STM32 STM32 STM32
WBA52CG WBA52KG WBA52CE WBAS52KE
Maximum CPU frequency 100 MHz
Operating temperature Ambient: -40 to 85°C and -40 to 105°C
perating temp Junction: -40 to 105°C and -40 to 120°C
Operating voltage 1.71t03.6 V
Package UFQFPN48 UFQFPN32 UFQFPN48 UFQFPN32
1. Active tampers in output sharing mode (one output shared by all inputs).
Table 3. STM32WBAS54/55xx device features and peripheral counts
o w o L o w o w (V]
X X 3] Q O (8] o= =) I
I3 | 2|3 |8 8|58 B 2
< < < < < < < < <
Feature 1] [21] [a1] 21] [a1] 1] [a1] 2] 1]
(a2} ™ ™ (2] (a2} ™ ™ (2] (2]
=|E|E|E|E|E|E|E| &
(72] (7} (/2] (72] n (V2] (7)) (72] (7]
Flash memory density (Kbytes) 1024 | 512 | 1024 | 512 | 1024 | 512 | 1024 | 512 1024
SRAM1 (Kbytes) 64 32 64 32 64 32 64 32 64
SRAM density
SRAM2 (Kbytes) 64
Bluetooth LE Yes
802.15.4 Yes
SMPS No Yes
PTA Yes
External PA support Yes
BLE AoA, AoD support Yes
Real time clock (RTC) Yes
Backup registers 32 x 32-bit
Advanced control 1 (16-bit)
General purpose 1 (32-bit) + 3 (16-bit)
Low power 2 (16-bit)
Timers SysTick 2
Watchdog
(independent, 2
window)
SPI 2
12C 2
_Communlcatlon SA y
interfaces
USART 2
LPUART 1
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Description

Table 3. STM32WBA54/55xx device features and peripheral counts (continued)

(O] w O 1] o w o L (O]
X < (&) g (&) 8 2 B I
< < < < < < < < <
g g )2 /g )2 /8 )2 ) 1

N N N N N N [ N N
(a2} ™ ™ ™ (2] ™ ™ (2] [32)
= |2 |E|E|E|2 | |E| £
(/)] (/)] n (7] (7] (/)] n (7] (/)]

Tamper pins (active tampers)(") 3(2) 5 (4) 5 (4) 6 (5) 3(2)

Wake-up pins 8 15 14 16 8

GPIOs 20 35 31 35 20

Capacitive sensing (channels) 12 21 16 21 12

. 1 1 1 1 1

12-bit ADC (8 channels) | (9 channels) | (8 channels) | (10 channels) | (8 channels)

Analog comparator 2

True random number generator Yes

SAES, AES Yes

Public key accelerator (PKA) Yes

HASH Yes

Maximum CPU frequency 100 MHz

Operating temperature

Ambient:-40 to 85°C and -40 to 105°C
Junction: -40 to 105°C and -40 to 120°C

Operating voltage 1.71t0 3.6 V

Package UFQFPN32 UFQFPN48 UFBGA59 WLCSP41

1. Active tampers in output sharing mode (one output shared by all inputs).
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Figure 1 shows the general block diagram of the devices (some blocks are not available on
some versions).

Figure 1. Block diagram
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Functional overview

Arm Cortex-M33 core with TrustZone, MPU, DSP, and FPU

The Cortex-M33 with TrustZone, MPU, DSP and FPU is a highly energy-efficient processor
designed for microcontrollers and deeply embedded applications, especially those requiring
efficient security.

The Cortex-M33 processor delivers a high computational performance with low-power
consumption and an advanced response to interrupts. It features:

e Arm TrustZone technology, using the Armv8-M main extension supporting secure and
nonsecure states

e  MPUs (memory protection units), supporting up to 16 regions for secure and
nonsecure applications

e Configurable SAU (secure attribute unit) supporting up to eight memory regions as
secure or nonsecure

e  Floating-point arithmetic functionality, with support for single precision arithmetic
The processor supports a set of DSP instructions for efficient signal processing and
complex algorithm execution.

The Cortex-M33 processor supports the following bus interfaces:

e System AHB (S-AHB) bus: used for instruction fetch and data access to the memory-
mapped SRAM, peripheral, and Vendor_SYS regions of the Armv8-M memory map.

e Code AHB (C-AHB) bus: used for instruction fetch and data access to the code region
of the Armv8-M memory map.

ART Accelerator (ICACHE)

The ICACHE (instruction cache) is introduced on C-AHB code bus of Cortex-M33 processor
to improve performance when fetching instruction (or data) from internal memories.
ICACHE offers the following features:

e  Multi-bus interface:

—  Slave port receiving the memory requests from the Cortex-M33 C-AHB code
execution port

—  Master1 port performing refill requests to internal flash memory
—  Master2 port performing refill requests to internal SRAMs
—  Second slave port dedicated to ICACHE registers access
e Close to 0 wait-states instructions/data access performance:
— 0 wait-state on cache hit

— Hit-under-miss capability, allowing to serve new processor requests while a line
refill (due to a previous cache miss) is still ongoing

—  Critical-word-first refill policy, minimizing processor stalls on cache miss

— Hit ratio improved by two-ways set-associative architecture and pLRU-t
replacement policy (pseudo-least-recently-used, based on binary tree), algorithm
with best complexity/performance balance
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—  Dual master ports to decouple internal flash memory and SRAM traffic, on fast and
slow buses, respectively; also minimizing impact on interrupt latency

—  Optimal cache line refill thanks to AHB burst transactions (of the cache line size)
—  Performance monitoring by means of a hit counter and a miss counter

e Extension of cacheable region beyond the code memory space, by means of address
remapping logic enabling the definition of four regions

e  Power consumption intrinsically reduced (more accesses to cache memory rather than
to bigger main memories), even improved by configuring ICACHE as direct mapped
(rather than the default two-ways set-associative mode)

e  TrustZone security support
e Maintenance operation for software management of cache coherency

e  Error management: detection of unexpected cacheable write access, with optional
interrupt raising

Memory protection unit

The MPU is used to manage the CPU accesses to the memory and to prevent tasks to
accidentally corrupt the memory or the resources used by other active tasks. This memory
area is organized into up to 16 protected areas. The MPU regions and registers are banked
across secure and nonsecure states.

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

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

Multi-AHB bus matrix

A 32-bit multi-AHB bus matrix interconnects all the masters (CPU, GPDMA1) and the slaves
(flash memory, SRAMs, AHB, and APB) peripherals. It also ensures a seamless and
efficient operation even when several peripherals work simultaneously.

Embedded flash memory

The devices feature up to 1 Mbyte of embedded flash memory, available to store programs
and data. This memory supports 10000 cycles, and up to 100000 cycles on 32 pages
(256 Kbytes).

A 128-bit instruction prefetch is implemented and can optionally be enabled.

The flash memory contains up to 128 pages of 8 Kbytes, and embeds a 512-byte OTP (one
time programmable) for user data.

The configuration of flexible protections is possible thanks to the option bytes:

e RDP (readout protection) to protect the whole memory, has four levels of protection
available (see Table 4 and Table 5):

—  Level 0: no readout protection
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Level 0.5: available only when TrustZone is enabled

All read/write operations (if no write protection is set) from/to the nonsecure flash
memory are possible. The debug access to secure area is prohibited, that to
nonsecure area remains possible.

Level 1: memory readout protection

The flash memory cannot be read from or written to if either the debug features
are connected or the boot in SRAM or bootloader are selected. If TrustZone is
enabled, the nonsecure debug is possible and the boot in SRAM is not possible.
Regressions from Level 1 to lower levels can be protected by password
authentication.

Level 2: chip readout protection

The debug features, the boot in RAM and the bootloader selection are disabled. A
secure secret key can be configured in the secure options to allow the regression
capability from Level 2 to Level 1. By default (key not configured), this Level 2
selection is irreversible and JTAG/SWD interfaces are disabled. If the secret key
was previously configured in lower RDP levels, the device enables the RDP
regression from Level 2 to Level 1 after password authentication through
JTAG/SWD interface.

Write protection (WRP) to protect areas against erasing and programming. Two areas
can be selected with 8-Kbyte granularity.

Table 4. Access status versus protection level and execution modes when TZEN =0

User execution (1)
RDP (boot from flash memory) Debug/boot from RAM/bootloader
Area level
Read Write Erase Read Write Erase
1 Yes Yes Yes No No No®
Flash main memory
2 Yes Yes Yes N/A N/A N/A
1 Yes No No Yes No No
System memory )
2 Yes No No N/A N/A N/A
1 Yes Yes®) N/A Yes Yes®) N/A
Option bytes(®)
2 Yes No N/A N/A N/A N/A
1 Yes Yes®) N/A Yes Yes®) N/A
OoTP

2 Yes Yes®) N/A N/A N/A N/A

1 Yes Yes N/A No No N/A®)
Backup registers

2 Yes Yes N/A N/A N/A N/A

1 Yes Yes N/A No No N/A7)
SRAM2
2 Yes Yes N/A N/A N/A N/A

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

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

Option bytes are accessible only through the flash memory interface registers and OPSTRT bit.

The flash main memory is erased when the RDP option byte changes from level 1 to level 0.

OTP can be written only once.

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

All SRAMs are erased when RDP changes from level 1 to level 0.

S74
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Table 5. Access status versus protection level and execution modes when TZEN = 1

Area EB:I (bootl:rs:rz?l(ae::tlr:enmory) Debug/bootloader()
Read Write Erase Read Write Erase
0.5 Yes Yes Yes Yes®) Yes®) Yes®)
Flash main memory 1 Yes Yes Yes No No No(®)
2 Yes Yes Yes N/A N/A N/A
0.5 Yes No No Yes No No
System memory ®) 1 Yes No No Yes No No
2 Yes No No N/A N/A N/A
0.5 Yes Yes® N/A Yes Yes ® N/A
Option bytes(®) 1 Yes Yes®) N/A Yes Yes®) N/A
2 Yes No N/A N/A N/A N/A
0.5 Yes Yes(® N/A Yes Yes(®) N/A
oTP 1 Yes Yes(® N/A Yes Yes®) N/A
2 Yes Yes(® N/A N/A N/A N/A
0.5 Yes Yes N/A Yes®® Yes? N/A()
Backup registers 1 Yes Yes N/A No No N/AT)
2 Yes Yes N/A N/A N/A N/A
0.5 Yes Yes N/A Yes®) Yes(® N/A®)
SRAM2 1 Yes Yes N/A No No N/A®)
2 Yes Yes N/A N/A N/A N/A
1. When the protection level 2 is active, the debug port and the bootloader mode are disabled.
2. Depends upon TrustZone security access rights.
3. The system memory is only read-accessible, whatever the protection level (0, 1 or 2) and execution mode.
4. Option bytes are accessible only through the flash registers interface and OPSTRT bit.
5. The flash main memory is erased when the RDP option byte regresses from level 1 to level 0.
6. OTP can be written only once.
7. The backup registers are erased when RDP changes from level 1 to level 0.5 or level 0.
8. All SRAMs are erased when RDP changes from level 1 to level 0.5 or level 0.
The whole nonvolatile memory embeds the ECC (error correction code) feature supporting:
e  single-error detection and correction
e double-error detection
e ECC fail address report
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3.5.2

3.6

3.6.1

3.6.2

3

Flash memory protections when TrustZone is activated

When the TrustZone security is enabled through option bytes, the whole flash memory is
secure after reset and the following protections are available:

e Non volatile watermark-based secure flash memory area
The secure area can be accessed only in Secure mode. One area can be selected with
a page granularity.

e  Secure hide protection area (HDP)

It is part of the flash memory secure area and can be protected to deny access to any
data read, write, and instruction fetch. For example, a software code in the secure flash
memory hide protection area can be executed only once, and deny any further access
to this area until the next system reset. One area can be selected at the beginning of
the secure area.

e \olatile block-based secure flash memory area
Each page can be programmed on-the-fly as secure or nonsecure.

Flash memory privilege protection

Each flash memory page can be programmed on-the-fly as privileged or unprivileged.

Embedded SRAMs

SRAM1 and SRAM2 are the main SRAMs embedded in the devices, each with specific
features. Both can be used for peripherals background autonomous mode (BAM).

These SRAMs can be powered down in Stop mode to reduce consumption:
e  SRAM?1: one up to 64-Kbyte block, can be retained in Standby mode
e SRAM2: one 64-Kbyte block with parity, can be retained in Standby mode.

SRAMs TrustZone security

When TrustZone security is enabled, SRAMs are secure after reset. SRAM1 and SRAM2
can be programmed as secure or nonsecure by blocks, using the MPCBB (block-based
memory protection controller).

The granularity of SRAM secure block based is a page of 512 bytes.

SRAMs privilege protection

The SRAM1 and SRAM2 can be programmed as privileged or non-privileged by blocks,
using the MPCBB. The granularity of SRAM block-based privilege is a page of 512 bytes.

DS14127 Rev 10 21117




Functional overview

STM32WBAS5xxx

3.7 Boot modes
At startup, a BOOTO pin, nBOOTO and NSBOOTADDx[24:0] (x = 0, 1), and
SECBOOTADDO[24:0] option bytes are used to select the boot memory address. This
includes:
e Boot from any address in user flash memory
e  Boot from system memory bootloader
e Boot from any address in embedded SRAM
e  Boot from RSS (root security services)
The BOOTO value comes from the PH3-BOOTO pin or from an option bit, depending upon
the value of a user option bit to free the GPIO pad if needed.
The bootloader is located in the system memory, programmed by ST during production. It is
used to program the flash memory by using USART, I2C or SPI in device mode.
The bootloader is available on all devices. Refer to AN2606 STM32 microcontroller system
memory boot mode, available on www.st.com, for more details.
The RSS are embedded in the flash memory area named secure information block,
programmed during ST production. For example, the RSS enables the SFI (secure firmware
installation), thanks to the RSSe (RSS extension firmware).
This feature allows the customers to produce the confidentiality of the firmware to be
provisioned into the STM32, when production is subcontracted to untrusted third party.
The RSS is available on all devices, after enabling the TrustZone through the TZEN option
bit. Refer to AN4992 STM32 MCUs secure firmware install (SFI) overview, available on
www.st.com, for more details.
Refer to Table 6 and Table 7, respectively, for boot modes with TrustZone disabled and
enabled.
Table 6. Boot modes when TrustZone is disabled (TZEN = 0)
nBOOTO nSWBOOTO0 Boot address
FLASH_ BISgL% FLASH_ option-bytes Boot area SE;;%%:T::::"
OPTR[27] P OPTR[26] selection
Boot address defined by Flash memorv:
- 0 1 NSBOOTADDO[24:0] | user option bytes 0x08000 OOOry.
NSBOOTADDO[24:0]
Boot address defined by Svystem bootloader:
- 1 1 NSBOOTADD1[24:0] | user option bytes OZOBFS 8000 '
NSBOOTADD1[24:0]
Boot address defined by Flash memorv:
1 - 0 NSBOOTADDO[24:0] | user option bytes 0x0800 OOOOry.
NSBOOTADDO[24:0]
Boot address defined by Svystem bootloader:
0 - 0 NSBOOTADD1[24:0] | user option bytes OZOBFS 8000 '
NSBOOTADD1[24:0]
When TrustZone is enabled by setting the TZEN option bit, the boot space must be in the
secure area. The SECBOOTADDO[24:0] option bytes are used to select the boot secure
memory address.
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A unique boot entry option can be selected by setting the BOOT_LOCK option bit, allowing
to boot always at the address selected by SECBOOTADDO[24:0] option bytes. All other boot

options are ignored.

Table 7. Boot modes when TrustZone is enabled (TZEN = 1)

X 2
Q ©
3 nBOOTO0 | BOOTO0 | nSWBOOTO0 | £ | Boot address ST
- FLASH_ pin FLASH_ g option bytes Boot area programmed
8 OPTR[27] PH3 OPTR[26] “;; selection default value
o &
) 0 1 0 SECBOOT- S;(:;l:r tc))(;))(t)it;ds;’?esss defined Flash memory:
ADDO[24:0] SECBOOTADDO[24:0] 0x0C00 0000
RSS:
- ! ! 0 N/A RSS 0XOFF8 0000
0 1 ) 0 0 SECBOOT- S;?;fr ?)%%Lidg;f;: defined Flash memory:
ADDO[24:0] SECBOOTADDO[24:0] 0x0CO00 0000
RSS:
0 - 0 0 N/A RSS 0XOFF8 0000
RSS:
i i i #0 N/A RSS 0xO