ﬁ RM0342
’l life.augmented Reference manual

SPC56XL70xx 32-bit MCU family
built on the embedded Power Architecture®

Introduction

The SPC56XL70xx microcontroller is based on the Power Architecture® and targets the
electric power steering, chassis, and safety applications that require a high safety integrity
level.

SPC56XL70xx device is built around a dual-core safety platform with an innovative safety
concept targeting 1ISO26262 ASILD and IEC61508 SIL3 integrity levels®. To minimize
additional software and module level features to reach this target, on-chip redundancy is
provided for the critical components of the microcontroller (CPU core, DMA controller,
interrupt controller, crossbar bus system, memory protection unit, Flash-memory controller
and RAM controllers, peripheral bus bridge, system timers, and watchdog timer). Lock step
Redundancy Checking Units are implemented at each output of this Sphere of Replication
(SoR). ECC is available for on-chip RAM and Flash memories. A programmable fault
collection and control unit monitors the integrity status of the device and provides flexible
safe state control.

The host processor core of the SPC56XL70xx is a CPU from the e200z4 family of
compatible Power Architecture cores. The device’s 5-stage pipeline dual issue core
provides a high efficiency allowing high performance with minimum power dissipation.

The peripheral set is compatible with the SPC560P device family and provides high-end
electrical motor control capability with very low CPU intervention due to the on-chip cross-
triggering unit.

The SPC56XL70xx is developed with high-performance 90-nm embedded Flash-memory
technology that provides substantial cost reduction per feature and significant performance
improvement.

a. All statements on functional safety in this chapter are under the condition that the requirements given in the
Safety Application Guide are followed.
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Preface

1

1.1

1.2

1.3

1.4

1.5

Preface

Overview

The primary objective of this document is to define the functionality of the SPC56XL70
microcontroller for use by software and hardware developers. The SPC56XL70 is built on
Power Architecture® technology and integrate technologies that are important for today’s
electric power steering, chassis, and safety applications that require a high safety integrity
level.

The information in this book is subject to change without notice, as described in the
disclaimers on the title page. As with any technical documentation, it is the reader’s
responsibility to be sure he or she is using the most recent version of the documentation.

To locate any published errata or updates for this document, visit the ST Web site at
www.st.com.

Audience

This manual is intended for system software and hardware developers and applications
programmers who want to develop products with the SPC56XL70 device. It is assumed that
the reader understands operating systems, microprocessor system design, basic principles
of software and hardware, and basic details of the Power Architecture.

Chapter organization and device-specific information

This document includes chapters that describe:
. The device as a whole
e The functionality of the individual modules on the device

In the latter, any device-specific information is presented in the section “Information Specific
to This Device” at the beginning of the chapter.

Information about different device versions (“cuts”)

The SPC56XL70 device is available in two silicon versions, or “cuts”. These are referred to
as “cutl”, and “cut2”.

Cutl is an early sample with no LBIST while cut2 is a full feature set.

Acronyms and abbreviations

The following table lists some acronyms and abbreviations used in this document.

Term

Meaning

AUTOSAR

Automotive Open System Architecture

GPIO

General-purpose I/0

S74
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53 Revision history

Table 757. Revision history

Date Revision Changes
04-Dec-2012 1 Initial release.
17-Sept-2013 2 Updated disclaimer.

Following are the changes:

Memory Map:

In Table 3: SPC56XL70 memory map, ordered by start address and ,
Table 4: SPC56XL70 memory map, ordered by module name,
updated shadow block size of Flash memory from 1024 KB to 16 KB.

Device Boot Modes:

In Section 6.3 Boot-sector search, added note regarding Boot-sector
search.

Functional Safety:

In Section 8.3.1 BIST during boot, updated information to add and
clarifiy external reset (long) and no stay in reset.
Analog-to-Digital Converter:

In Section 9.3.10 Conversion timing registers, Conversion Timing

Register 0 (CTRO0) and Conversion Timing Register 1 (CTR1),
updated description for CTRO and CTR1 respectively.

In Section 9.4.4 ADC sampling and conversion timing, updated the

01-Oct-2013 3 text and equations with regard to conversion and sampling times
and clock definitions.

In Section 9.4.8 Interrupts, updated text from, “The watchdog interrupt
source sets two pending bits WDGxH and WDGXxL in the WTISR for
each of the four channels being monitored” to “The watchdog
interrupt source sets two pending bits WDGxH and WDGXL in the
WTISR for each of the channels being monitored”.

In “CPU mode”, updated the text for the scan mode sequence.

In Figure 9: Main Status Register (MSR), and Table 18: MSR field
descriptions, added SELF_TEST_S field to ADC MSR register.

In Table 17: MCR field descriptions, updated ADCLKSEL field
desription, changed system clock fregency instances to motor
control clock frequency.

In Table 24: WTIMR field descriptions, updated description of
MSKWDGnNH field.

In Table 28: PSCR field descriptions updated description for PREVAL1
and PREVALO.

In Table 29: Presampling voltages, updated column header to
“PSCR[PREVALO0/1] voltage label”.

3
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