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This section encompasses the following chapters:

m Introduction chapter on page 18

m Getting Started chapter on page 22

m Document Organization and Conventions chapter on page 23

Document Revision History

Revision Issue Date %r;grg:f Description of Change
* May 31, 2019 AJYA Initial version of CY8C6xx5 TRM
Modified the document title
*A October 01, 2019 AJYA Deleted Chip Operational Modes chapter

Updated in multiple chapters based on review comments

Updated the Trigger Multiplexer Block, Timer, Counter, and PWM (TCPWM), 1/0 System,
*B March 27, 2020 VKVK Inter-Processor Communication, DMA Controller (DW), CPU Subsystem (CPUSS), Nonvol-
atile Memory, and Clocking System chapters as part of the PSoC 6 collateral review effort

Added the SRAM Controller chapter.

Aligned the Introduction section with the datasheet.

Added information about CY8C61x5 devices

Updates throughout the document to address review comments.

*C June 30, 2020 YEKT
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This PSoC 6 MCU technical reference manual (TRM) provides comprehensive and detailed information about the
functions of the PSoC 6 MCU device hardware. It is divided into two books: architecture TRM and registers TRM. The
TRM is not recommended for those new to the PSoC 6 MCU, nor as a guide for developing PSoC 6 MCU applications.
Use these documents instead:
m PSoC 61 datasheet, PSoC 62 datasheet

Peripheral Driver Library (PDL) documentation

[ ]
m Application notes
[

Code examples

The PSoC® MCU is a high-performance, ultra-low-power, and secure MCU platform, purpose-built for loT applications. The
CY8C6xx5 product family (CY8C61x5 and CY8C62x5), based on the PSoC 6 MCU platform, is a combination of a dual-core
microcontroller with built-in programmable peripherals. It incorporates integrated low-power flash technology, high-
performance analog-to-digital conversion, low-power comparators, touch sensing, serial memory interface with encryption,
secure digital host controller (SDHC), and standard communication and timing peripherals.

1.1 Features

32-bit Dual CPU Subsystem

150-MHz Arm® Cortex®-M4F (CM4) CPU with single-cycle multiply, floating point, and memory protection unit (MPU)
100-MHz Cortex-M0+ (CMO0+) CPU with single-cycle multiply and MPU

User-selectable core logic operation at either 1.1 V or 0.9 V

Active CPU current slope with 1.1-V core operation

Active CPU current slope with 0.9-V core operation

Three DMA controllers

Memory Subsystem

m  512-KB application flash, 32-KB auxiliary flash (AUXflash), and 32-KB supervisory flash (Sflash); read-while-write (RWW)
support. Two 8-KB flash caches, one for each CPU

m 256-KB SRAM with programmable power control and retention granularity
m  One-time-programmable (OTP) 1-Kb eFuse array

Low-Power 1.7-V to 3.6-V Operation

m  Six power modes for fine-grained power management
m Deep Sleep mode with SRAM retention

m  On-chip DC-DC Buck converter

m Backup domain and real-time clock

Flexible Clocking Options

m  On-chip crystal oscillators

m Phase-locked loop (PLL) for multiplying clock frequency
m Internal main oscillator (IMO)
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m Ultra-low-power internal low-speed oscillator (ILO)
m  Frequency locked loop (FLL) for multiplying IMO frequency

Quad-SPI (QSPI)/Serial Memory Interface (SMIF)

m  Execute-In-Place (XIP) from external Quad SPI Flash
On-the-fly encryption and decryption

4-KB cache for greater XIP performance with lower power

Supports single, dual, quad, dual-quad, and octal interfaces

Segment LCD drive
m LCD segment direct block support up to 63 segments and up to 8 commons.
m  Operates in System Deep Sleep mode

Serial Communication
m Seven run-time configurable serial communication blocks (SCBs)
1 Six SCBs: configurable as SPI, I2C, or UARTs

a One Deep Sleep SCB: configurable as SPI or 12C
m USB full-speed device interface

CAN FD
m One CAN FD block

Timing and Pulse-Width Modulation

m  Twelve timer/counter pulse-width modulators (TCPWMs)
m Center-aligned, Edge, and Pseudo-random modes

m Comparator-based triggering of Kill signals

Programmable Analog

m  12-bit 2-Msps SAR ADC with differential and single-ended modes and 16-channel sequencer with result averaging
m  Two low-power comparators available in Deep Sleep and Hibernate modes

m  Built-in temp sensor connected to ADC

Up to 64 Programmable GPIOs

m  Two Smart I/O ports (16 1/0Os) enable Boolean operations on GPIO pins; available during system Deep Sleep
m Programmable drive modes, strengths, and slew rates

m Two overvoltage-tolerant (OVT) pins

Capacitive Sensing

m CapSense Sigma-Delta (CSD) provides best-in-class SNR, liquid tolerance, and proximity sensing
m  Enables dynamic usage of both self and mutual sensing

m  Automatic hardware tuning (SmartSense™)

m  Authentication during boot using hardware hashing

Cryptography Accelerators
m Hardware acceleration for symmetric and asymmetric cryptographic methods and hash functions
m  True Random Number Generator (TRNG) function

Profiler

m  Eight counters provide event or duration monitoring of on-chip resources
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1.2 PSoC 61 and PSoC 62 MCU Series Differences

There is only one difference between the PSoC 61 (CY8C61x5) and the PSoC 62 (CY8C62x5) series MCUs.
m In the PSoC 62 series, both the CPUs (Cortex-M4F and Cortex MO+) are available for applications.

m In the PSoC 61 series, only the Cortex-M4F CPU is available for applications. The Cortex MO+ is reserved for system
functions. When not executing the system functions, the CM0+ will be in CPU Deep Sleep mode.

1.3 Architecture

Figure 1-1 shows the major components of the PSoC 6 MCU architecture.

Figure 1-1. PSoC 6 MCU Architecture Block Diagram
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The block diagram shows the device subsystems and gives a simplified view of their interconnections. The color-code shows
the lowest power mode where the particular block is still functional (for example, LP comparator is functional in Deep Sleep
and Hibernate modes).

Note: In the PSoC 61 series (CY8C61x5), only the Arm Cortex-M4F CPU is available for applications. The Cortex MO+ is
reserved for system functions, and is not available for applications. When not executing the system functions, the CMO+ will
be in CPU Deep Sleep mode.
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21 PSoC 6 MCU Resources

This chapter provides the complete list of PSoC 6 MCU resources that helps you get started with the device and design your
applications with them. If you are new to PSoC, Cypress provides a wealth of data at www.cypress.com to help you to select
the right PSoC device and quickly and effectively integrate it into your design.

The following is an abbreviated list of PSoC 6 MCU resources:

Overview: PSoC Portfolio, PSoC Roadmap, PSoC 6 MCU webpage

Product Selectors: See the PSoC 6 MCU Product Selector Guide to choose a part that suits your application. In addition,
ModusToolbox includes a similar device selection tool to select devices for ModusToolbox projects.

Datasheets describe and provide electrical specifications for each device family.

Application Notes and Code Examples cover a broad range of topics, from basic to advanced level. Many of the
application notes include code examples, which can be opened from ModusToolbox.

Technical Reference Manuals (TRMs) provide detailed descriptions of the architecture and registers in each device family.
CapSense Design Guide: Learn how to design capacitive touch-sensing applications with PSoC devices.
Development Tools

1 ModusToolbox is a free integrated design environment (IDE). It enables you to design hardware and firmware systems
concurrently with PSoC devices.

0 PSoC 6 Kits offer an easy-to-use, inexpensive platform that enables prototyping of wide variety of designs including
loT applications requiring Wi-Fi/BT/BLE using the PSoC 6 MCU at its center.

Additional Resources: Visit the PSoC 6 MCU webpage for additional resources such as IBIS, BSDL models, CAD Library
Files, and Programming Specifications.

Technical Support
o Forum: See if your question is already answered by fellow developers of the PSoC 6 community.
a0 Cypress support: Visit our support page or contact a local sales representative.
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This document includes the following sections:

m Section B: CPU Subsystem on page 27

m Section C: System Resources Subsystem (SRSS) on page 212
m Section D: Digital Subsystem on page 294

m  Section E: Analog Subsystem on page 519

3.1 Major Sections

For ease of use, information is organized into sections and chapters that are divided according to device functionality.

m Section — Presents the top-level architecture, how to get started, and conventions and overview information of the
product.

m  Chapter — Presents the chapters specific to an individual aspect of the section topic. These are the detailed
implementation and use information for some aspect of the integrated circuit.

m  Glossary — Defines the specialized terminology used in this technical reference manual (TRM). Glossary terms are
presented in bold, italic font throughout.

m Registers Technical Reference Manual — Supplies all device register details summarized in the technical reference
manual. This is an additional document.

3.2 Documentation Conventions

This document uses only four distinguishing font types, besides those found in the headings.

m The first is the use of italics when referencing a document title or file name.

m  The second is the use of bold italics when referencing a term described in the Glossary of this document.
m The third is the use of Times New Roman font, distinguishing equation examples.

m  The fourth is the use of Courier New font, distinguishing code examples.

3.2.1 Register Conventions

Register conventions are detailed in the registers TRM.

3.2.2 Numeric Naming

Hexadecimal numbers are represented with all letters in uppercase with an appended lowercase ‘h’ (for example, ‘“14h’ or
3Ah) and hexadecimal numbers may also be represented by a ‘0x’ prefix, the C coding convention. Binary numbers have an
appended lowercase ‘b’ (for example, 01010100b or 01000011b’). Numbers not indicated by an ‘h’ or ‘b’ are decimal.
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Units of Measure

This table lists the units of measure used in this document.

Table 3-1. Units of Measure

3.2.4

Document Organization and Conventions

Acronyms and Initializations

This table lists the acronyms and initializations used in this

document

Table 3-2. Acronyms and Initializations

Abbreviation Unit of Measure
bps bits per second

°C degrees Celsius

dB decibels

dBm decibels-milliwatts

fF femtofarads

G Giga

Hz Hertz

k kilo, 1000

K kilo, 2210

KB 1024 bytes, or approximately one thousand bytes
Kbit 1024 bits

kHz kilohertz (32.000)

kQ kilohms

MHz megahertz

MQ megaohms

WA microamperes

uF microfarads

us microseconds

[\ microvolts

uVrms microvolts root-mean-square
mA milliamperes

ms milliseconds

mV millivolts

nA nanoamperes

ns nanoseconds

nVv nanovolts

Q ohms

pF picofarads

pp peak-to-peak

ppm parts per million

SPS samples per second

c sigma: one standard deviation
\ volts

Acronym Definition
ABUS analog output bus
AC alternating current
ADC analog-to-digital converter
ADV advertising
AES Advanced Encryption Standard
AHB A_MBA (advanced microcontroller bus architecture)
high-performance bus, an Arm data transfer bus
API application programming interface
APOR analog power-on reset
BC broadcast clock
BCD binary coded decimal
BESL best effort service latency
BOD brownout detect
BOM bill of materials
BR bit rate
BRA bus request acknowledge
BRQ bus request
CAN controller area network
Cl carry in
CiC cascaded integrator comb
CMAC cipher-based message authentication code
CMP compare
CcO carry out
COM LCD common signal
CPHA clock phase
CPOL clock polarity
CPU central processing unit
CPUSS CPU subsystem
CRC cyclic redundancy check
CSD CapSense sigma delta
CsX CapSense cross-point
CT cipher text
CTI cross triggering interface
CT™M cross triggering matrix
ESR equivalent series resistance
DAC digital-to-analog converter
DAP debug access port
DC direct current
DES Data Encryption Standard
DFF D flip-flop
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Table 3-2. Acronyms and Initializations (continued)

Document Organization and Conventions

Table 3-2. Acronyms and Initializations (continued)

Acronym Definition Acronym Definition

DI digital or data input IRQ interrupt request

DL drive level ISA instruction set architecture
DMA direct memory access ISR interrupt service routine

DMIPS Dhrystone million instructions per second IT™ instrumentation trace macrocell
DNL differential nonlinearity IVR interrupt vector read

DO digital or data output IZTAT zero dependency to absolute temperature
DSP digital signal processing JWT JSON web token

DSM Deep Sleep mode L2CAP logical link control and adaptation protocol
DU data unit LCD liquid crystal display

DW data wire LFCLK low-frequency clock

ECO external crystal oscillator LFSR linear feedback shift register
EEPROM electrically erasable programmable read only LIN local interconnect network

memory LJ left justified

EMIF external memory interface LL link layer

ETM embedded trace macrocell LNA low-noise amplifier

FB8 feedback LP system low-power mode

FIFO first in first out LPCOMP | Low-Power comparator

FPU floating point unit LPM link power management

FSR full scale range LR link register

GAP generic access profile LRb last received bit

GATT generic attribute profile LRB last received byte

GFSK Gaussian frequency-shift keying LSb least significant bit

GPIO general-purpose /O LSB least significant byte

HCI host-controller interface LUT lookup table

HFCLK high-frequency clock MAC message authentication code
HMAC hashed message authentication code MISO master-in-slave-out

HPF high-pass filter MMIO memory mapped input/output
HSIOM high-speed I/0 matrix MOSI master-out-slave-in

2C inter-integrated circuit MPU memory protection unit

12s inter-IC sound MSb most significant bit

IDE integrated development environment MSB most significant byte

ILO internal low-speed oscillator MSP main stack pointer

ITO indium tin oxide MTB micro trace buffer

IMO internal main oscillator NI next instant

INL integral nonlinearity NMI non-maskable interrupt

110 input/output NVIC nested vectored interrupt controller
IOR 1/0 read OE output enable

I0W 1/0O write OSR over-sampling ratio

IPC inter-processor communication OVP over-voltage protection

IPTAT proportional to absolute temperature PA power amplifier

IRES initial power on reset PC program counter

IRA interrupt request acknowledge PCB printed circuit board

IRK identity resolution key PCH program counter high
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Table 3-2. Acronyms and Initializations (continued)

Document Organization and Conventions

Table 3-2. Acronyms and Initializations (continued)

PSoC 6 MCU:

Acronym Definition Acronym Definition
PCL program counter low SP stack pointer
PD power down SPD sequential phase detector
PDU protocol data unit SPI serial peripheral interconnect
PGA programmable gain amplifier SPIM serial peripheral interconnect master
PHY physical layer SPIS serial peripheral interconnect slave
PLD programmable logic device SRAM static random-access memory
PM power management SROM supervisory read only memory
PMA PSoC memory arbiter SRSS system resources subsystem
POR power-on reset SSADC single slope ADC
PPOR precision power-on reset SSC supervisory system call
PPU peripheral protection units SVCall supervisor call
PRNG pseudo random number generator SYSCLK system clock
PRS pseudo random sequence SWD single wire debug
PSA Platform Security Architecture SWv serial wire viewer
PSoC Programmable System-on-Chip TAR turn-around time
PSP process stack pointer TC terminal count
PSR program status register TCPWM timer, counter, PWM
PSRR power supply rejection ratio D transaction descriptors
PSSDC power system sleep duty cycle TDM time division multiplexed
PWM pulse width modulator TFF toggle flip-flop
RAM random-access memory TIA trans-impedance amplifier
RETI return from interrupt TPIU trace port interface unit
RF radio frequency TRM technical reference manual
RNG random number generator TRNG True random number generator
ROM read only memory UART universal asynchronous receiver/transmitter
ROT root of trust uLB system ultra low-power mode
RPA resolvable private address usB universal serial bus
RMS root mean square USBIO USB I/O
RW read/write VTOR vector table offset register
SAR successive approximation register WCO watch crystal oscillator
SARSEQ SAR sequencer WDT watchdog timer
SEG LCD segment signal WDR watchdog reset
SEO single-ended zero WIC wakeup interrupt controller
sc switched capacitor XRES external reset
SCB serial communication block XRES_N external reset, active low
SHA-256 Secure Hash Algorithm
SIE serial interface engine
SIMO single input multiple output
SIO special 1/0
SNR signal-to-noise ratio
SMPU shared memory protection units
SOF start of frame
SOl start of instruction
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This section encompasses the following chapters:

CPU Subsystem (CPUSS) chapter on page 29
SRAM Controller chapter on page 36
Inter-Processor Communication chapter on page 38
Fault Monitoring chapter on page 46

Interrupts chapter on page 53

Protection Units chapter on page 70

DMA Controller (DW) chapter on page 88

DMAC Controller (DMAC) chapter on page 99
Cryptographic Function Block (Crypto) chapter on page 108
Program and Debug Interface chapter on page 149
Nonvolatile Memory chapter on page 159

Boot Code chapter on page 188

eFuse Memory chapter on page 205

Device Security chapter on page 207
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Top Level Architecture

Figure 3-1. CPU System Block Diagram
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This PSoC 6 MCU technical reference manual (TRM) provides comprehensive and detailed information about the
functions of the PSoC 6 MCU device hardware. It is divided into two books: architecture TRM and registers TRM. The
TRM is not recommended for those new to the PSoC 6 MCU, nor as a guide for developing PSoC 6 MCU applications.
Use these documents instead:

m PSoC 61 datasheet, PSoC 62 datasheet

m Peripheral Driver Library (PDL) documentation
m Application notes
[

Code examples

The CPU subsystem is based on dual 32-bit Arm Cortex CPUs, as Figure 4-1 shows. The Cortex-M4 is the main CPU. It is
designed for short interrupt response time, high code density, and high 32-bit throughput while maintaining a strict cost and
power consumption budget. A secondary Cortex-M0+ CPU implements security, safety, and protection features.

This section provides only an overview of the Arm Cortex CPUs in PSoC 6 MCUs. For details, see the Arm documentation
sets for Cortex-M4 and Cortex-MO+.

Some PSoC 6 MCU parts have only one CPU. See the PSoC 61 datasheet/PSoC 62 datasheet for details.

4.1 Features

The PSoC 6 MCU Arm Cortex CPUs have the following features:

m Cortex-M4 has a floating-point unit (FPU) that supports single-cycle digital signal processing (DSP) instructions, and a
memory protection unit (MPU). Cortex-M0+ has an MPU.

m Both CPUs have 8-KB instruction caches with four-way set associativity.
Maximum clock frequency of 150 MHz for the Cortex-M4 and 100 MHz for the Cortex-MO+.

m  The Cortex-M4 implements a version of the Thumb instruction set based on Thumb-2 technology (defined in the Armv7-M
Architecture Reference Manual). The Cortex-M0O+ supports the Armv6-M Thumb instruction set (defined in the Armv6-M
Architecture Reference Manual). See “Instruction Set” on page 35.

m Both CPUs have nested vectored interrupt controllers (NVIC) for rapid and deterministic interrupt response. For details,
see the Interrupts chapter on page 53

m Both CPUs have extensive debug support. For details, see the Program and Debug Interface chapter on page 149.
SWJ: combined serial wire debug (SWD) and Joint Test Action Group (JTAG) ports

Serial wire viewer (SWV): provides real-time trace information through the serial wire output (SWO) interface
Breakpoints

a o o o

Watchpoints
o Trace: Cortex-M4: embedded trace macrocell (ETM). Cortex-MO0+: 4-KB micro trace buffer (MTB)
m Inter-processor communication (IPC) hardware — see the Inter-Processor Communication chapter on page 38.
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4.2 Architecture

Figure 4-1. CPU Subsystem Block Diagram
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Each CPU is a 32-bit processor with its own 32-bit datapath and a 32-bit memory interface. Each CPU has its own set of 32-
bit registers. They support a wide variety of instructions in the Thumb instruction set. They support two operating modes (see
“Operating Modes and Privilege Levels” on page 34).

The Cortex-M4 instruction set includes:

Signed and unsigned, 32x32 — 32-bit and 32x32 — 64-bit, multiply and multiply-accumulate, all single-cycle
Signed and unsigned 32-bit divides that take two to 12 cycles

DSP instructions, including single instruction multiple data (SIMD) instructions

Complex memory-load and store access

Complex bit manipulation; see the bitfield instructions in Table 4-6

The Cortex-M4 FPU has its own set of registers and instructions. It is compliant with the ANSI/IEEE Std 754-2008, IEEE
Standard for Binary Floating-Point Arithmetic.

The Cortex-MO+ has a single cycle 32x32 — 32-bit signed multiplication instruction.
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CPU Subsystem (CPUSS)

4.2.1

Both CPUs have a fixed address map, with shared access to memory and peripherals. The 32-bit (4 GB) address space is
divided into the regions shown in Table 4-1. Note that code can be executed from the code and SRAM regions.

Address and Memory Maps

Table 4-1. Address Map for Cortex-M4 and Cortex-MO+

Address Range Region Name Use

Program code region. You can also put data here. It includes the exception vector

0x0000 0000 — Ox1FFF FFFF Code table, which starts at address 0.
0x2000 0000 — O0x3FFF FFFF SRAM Data region. This region is not supported in PSoC 6.
_ . All peripheral registers. Code cannot be executed from this region. Note that the
0x4000 0000 — OxSFFF FFFF Peripheral Cortex-M4 bit-band in this region is not supported in PSoC 6.
0x6000 0000 — Ox9FFF FFFF External RAM Not used
0xA000 0000 — OXDFFF FFFF | External Device | Not used

Private Peripheral
Bus (PPB)

Device

0xEO000 0000 — OXEOOF FFFF Provides access to peripheral registers within the CPU core.

0xE010 0000 — OXFFFF FFFF Device-specific system registers.

The device memory map shown in Table 4-2 applies to both CPUs. That is, the CPUs share access to all PSoC 6 MCU
memory and peripheral registers.

Table 4-2. PSoC 6 Memory Map

Address Range Name Comments
0x0000 0000 — 0x0000 FFFF | SROM 64 Kbytes
0x0800 0000 — 0x0803 FFFF | SRAM Up to 256 Kbytes

0x1000 0000 — 0x1007 FFFF

User Application Flash

Up to 512 Kbytes

0x1600 0000 — 0x16007FFF

Supervisory Flash (SFlash)

32K for secure access

0x1800 0000 — 0x07FF FFFF

External memory

128 Mbyte execute-in-place (XIP) region

SRAM is located in the code region for both CPUs (see Table 4-1). This facilitates executing code out of SRAM. There is no
physical memory located in the CPUs’ SRAM region.

Note: The CPUSS_CMO_VECTOR_TABLE_BASE and CPUSS_CM4 VECTOR_TABLE_BASE registers determine the
location of the vector table for each CPU. A number of LS bits in each register are set to 0. As a result, there are restrictions
on the location of vector tables — they must be on a 256-byte boundary for CM0+ and a 1024-byte boundary for CM4.

4.2.1.1 Wait State Lookup Tables

The wait state lookup tables show the wait states for Flash, SRAM, and ROM based on the CIk_HFO frequency and the
current power mode. SRAM and ROM have two domains for the wait states — fast clock domain (Clk_Fast) and slow clock
domain (Clk_Slow); both domains are based off Clk_HF0. The following tables show the wait states for the slow clock
domain. All wait states for the fast clock domain are zero. For more information on clocking see the Clocking System chapter
on page 237.

Ultra-Low Power Clk_HFO0 (MHz)
Mode Clk_HFO0 < 25 25 < Clk_HFO0 <100 100 < Clk_HFO0
True 0 1 1
ROM/SRAM
False 0 0 1
Ultra-Low Power
Mode Clk_HFO0 (MHz)
Clk_HF0<16 16 < Clk_HF0 <33 33 <Clk_HF0
True
Flash 0 1 2
as
Fal Clk_ HF0<29 |29<Clk HF0<58|58 <Clk HF0<87 |87 <Clk_HF0 <120 | 120 < Clk_HF0 <150
alse
0 1 2 3 4
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4.3

Registers

CPU Subsystem (CPUSS)

Both CPUs have sixteen 32-bit registers, as Table 4-3 shows. See the Arm documentation for details.

m RO to R12 - General-purpose registers. RO to R7 can be accessed by all instructions; the other registers can be accessed
by a subset of the instructions.

m R13 - Stack pointer (SP). There are two stack pointers, with only one available at a time. In thread mode, the CONTROL
register indicates the stack pointer to use — Main Stack Pointer (MSP) or Process Stack Pointer (PSP).

R14 - Link register. Stores the return program counter during function calls.
R15 — Program counter. This register can be written to control program flow.

Table 4-3. Cortex-M4 and Cortex-M0+ Registers

Name Type? | Reset Value Description
RO - R12 RwW Undefined R0-R12 are 32-bit general-purpose registers for data operations.
The stack pointer (SP) is register R13. In thread mode, bit[1] of the CONTROL register
MSP (R13) indicates the stack pointer to use:
RW | [0x0000 0000] |0 = Main stack pointer (MSP). This is the reset value.
PSP (R13) 1 = Process stack pointer (PSP).
On reset, the processor loads the MSP with the value from the vector address.
The link register (LR) is register R14. It stores the return information for subroutines, function
LR (R14) RW | Seenote® gister (LR) is reg
calls, and exceptions.
The program counter (PC) is register R15. It contains the current program address. On reset,
PC (R15) RW [0x0000 0004] | the processor loads the PC with the value from the vector address plus 0x0000 0004. Bit[0]
of the value is loaded into the EPSR T-bit (see Table 4-4) at reset; it must always be 1.
The program status register (PSR) combines:
) Application Program Status Register (APSR).
PSR RW Undefined Execution Program Status Register (EPSR).
Interrupt Program Status Register (IPSR).
APSR RW Undefined The AP.SR contains the current state of the condition flags from previous instruction
executions.
On reset, the EPSR Thumb state bit is loaded with the value bit[0] of the register
[0x0000 0004]. It must always be 1.
EPSR RO 0x0100 0000 o ) . . . .
In Cortex-M4, other bits in this register control the state of interrupt-continuable instructions
and the if-then (IT) instruction.
IPSR RO The IPSR contains the current exception number.
PRIMASK RW The PRIMASK register prevents activation of all exceptions with configurable priority.
The CONTROL register controls:
- The privilege level in Thread mode; see 4.4 Operating Modes and Privilege Levels.
CONTROL RW 0 priviiege feve _ peraiing ¢
- The currently active stack pointer, MSP or PSP.
- Cortex-M4 only: whether to preserve the floating-point state when processing an exception.
FAULTMASK RW 0 Cortex-M4 only. Bit 0 = 1 prevents the activation of all exceptions except NMI.
BASEPRI RW 0 Cortex-M4 only. When set to a nonzero value, prevents processing any exception with a

priority greater than or equal to the value.

a. Describes access type during program execution in thread mode and handler mode. Debug access can differ.
b. LR reset value is OxFFFF FFFF in Cortex-M4, undefined in Cortex-MO+.
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CPU Subsystem (CPUSS)

The Cortex-M4 floating-point unit (FPU) also has the following registers:

m Thirty-two 32-bit single-precision registers, S0 to S31. These registers can also be addressed as sixteen 64-bit double-
precision registers, DO to D15.

m Five FPU control and status registers:

a

o o o o

CPACR - Coprocessor Access Control Register

FPCCR - Floating-point Context Control Register
FPCAR - Floating-point Context Address Register
FPSCR - Floating-point Status Control Register
FPDSCR - Floating-point Default Status Control Register

For more information on how these registers are used, see the Arm Cortex-M4 documentation.

Use the MSR and MRS instructions to access the PSR, PRIMASK, CONTROL, FAULTMASK, and BASEPRI registers.
Table 4-4 and Table 4-5 show how the PSR bits are assigned.

Table 4-4. Cortex-M4 PSR Bit Assignments

Bit

PSR Register

Name

Usage

31

APSR

Negative flag

30

APSR

Zero flag

29

APSR

Carry or borrow flag

28

APSR

<|O|IN|Z

Overflow flag

27

APSR

DSP overflow and saturation flag

26-25

EPSR

ICNT

Control interrupt-continuable and IT instruct