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System Interrupt (Sysint)

1.0

Features | |SysInt_1

®  Generating interrupts from hardware signals

®  Assigning interrupts to a CPU core
®  Configuring interrupt priority

® Interrupt vectoring and control

General Description

The System Interrupt (Sysint) Component is a graphical configuration entity built on top of the
cy_sysint driver available in the Peripheral Driver Library (PDL). It allows schematic-based
connections and hardware configuration as defined by the Component Configure dialog.

The SysInt Component provides an interface to connect hardware signals to a CPU interrupt
request line. The Design-Wide Resources Interrupt Editor allows you to configure the interrupt
priority, CPU core, and interrupt request line to which the interrupt is routed.

When to Use a Sysint Component

The Component should be used when a CPU interrupt needs to be triggered based on a signal
from an interrupt source, for example a GPIO signal or an ADC end of conversion.

Input/Output Connections

This section describes the various input and output connections for the Sysint Component.

int_signal — Input

Connect the signal that generates the interrupt to this input. When the signal value becomes
logic high, the interrupt is triggered. For a Level type interrupt, the interrupt will continue to trigger
as long as the signal remains logic high.
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Component Parameters

Drag a SysInt Component onto your design and double-click it to open the Configure dialog.

Caonfigure 'SysInt_ POL' @
M arne: Syslnt
_Basic | Buil-in qp
Deep Sleep Capable |[C] l fix)
Interrupt Type Auto-Select Trigger |ZH fiwd

Dratazheet Apply Cancel

The SysIint Component provides the following parameters:

Deep Sleep Capable

Determines whether the interrupt will be assigned to a device resource that is capable of
operating in chip Deep Sleep power domain. Certain interrupt lines (and hence the resources
associated with the interrupt lines) are Deep Sleep capable, whereas others are not. For
resources that can be both (e.g., SCB8 may be Deep Sleep capable, whereas others are not),
the Deep Sleep Capable parameter can be used to allow PSoC Creator to automatically assign
based on the intended power domain of operation.

® False — Default

® True
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Interrupt Type

This parameter configures which type of waveform the Component will process to trigger the
interrupt. There are three possible values for this parameter:

®  Auto-Select Trigger — This is the default setting. It inspects the driver of the int_signal
and infers the interrupt type based on the signal source. For most fixed-function blocks,
the interrupt type is LEVEL. For UDB signal sources, the interrupt type is RISING_EDGE.

Rising-Edge Triggered — Triggers the interrupt on the rising edge of the source signal.
This type of connection uses UDB resources.

Level Triggered — Selects the source connected to the interrupt as a level-sensitive
connection. All fixed function peripherals are level triggered.

As a guideline, use RISING_EDGE when capturing a signal change (for example, periodic
clock), and use LEVEL when capturing a state change of a peripheral (for example, FIFO fill
levels).

For Component-specific interrupt usage information, refer to the specific Component datasheet.

Application Programming Interface

Application Programming Interface (API) is provided by the the cy_sysint driver module from the
PDL. The driver is copied into the “pdi\drivers\peripheral\sysint\” directory of the application
project after a successful build.

Refer to the PDL documentation for a detailed description of the complete API. To access this
document, right-click on the Component symbol on the schematic and choose the “Open PDL
Documentation...” option in the drop-down menu.

PSoC Creator generates a list of # defines and initial configuration structures in the
cyfitter_sysint_cfg.c file. This is located in the “Pins and Interrupts” directory in the workspace
explorer. Pass the generated data structure to the associated cy_sysint driver function in the
application initialization code to configure the peripheral. Once the peripheral is initialized, the
application code can perform run-time changes by referencing the provided base address in the
driver API functions.

By default, PSoC Creator assigns the instance name SysInt_1 to the first instance of a

Component in a given design. You can rename it to any unique value that follows the syntactic
rules for identifiers.
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Global Variables

The SysIint Component populates the following peripheral initialization data structure in the
cyfitter_sysint_cfg.c file.

cy_stc_sysint _t Sysint_1 cfg

The instance-specific configuration structure. This should be passed as a parameter to the
Cy_SysiInt_Init() function.

Code Examples and Application Notes
This section lists the projects that demonstrate the use of the Component.

Code Examples

PSoC Creator provides access to code examples in the Find Code Example dialog. For
Component-specific examples, open the dialog from the Component Catalog or an instance of
the Component in a schematic. For general examples, open the dialog from the Start Page or
File menu. As needed, use the Filter Options in the dialog to narrow the list of projects available
to select.

Refer to the "Find Code Example" topic in the PSoC Creator Help for more information.

There are also numerous code examples that include schematics and example code available
online at the Cypress Code Examples web page.

MISRA Compliance
This section describes the MISRA-C:2004 compliance and deviations for the Component. There
are two types of deviations defined:

®  project deviations — deviations that are applicable for all PSoC Creator Components

B specific deviations — deviations that are applicable only for this Component

This section provides information on Component specific deviations. Refer to PSoC Creator Help
> Building a PSoC Creator Project > Generated Files (PSoC 6) for information on MISRA
compliance and deviations for files generated by PSoC Creator.

The SysInt Component does not have any specific deviations.
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Functional Description

In addition to the fixed-function peripherals, any data signal in the UDB array routing can be used
to generate an interrupt.

Depending on your choice of Interrupt type, several scenarios are possible.

Source Interrupt Type Routing Description

Fixed-function | Level-Triggered Direct Interrupt is a dedicated connection to the interrupt controller.

block interrupt ) - .
Auto-Select Trigger Direct Interpreted as Level-Triggered.

UDB block Level-Triggered ubDB UDB based Components frequently use Level-Triggered. These are

interrupt routed directly from the UDB array to the interrupt controller.
Rising-Edge Triggered | UDB The signal can route through an edge-detect circuit to the interrupt

controller, if the interrupt is set as Rising-Edge Triggered.

Auto-Select Trigger ubDB Interpreted as Rising-Edge Triggered.

Signal on Level-Triggered uDB This mode is not often used. The signal is routed through the UDB

Schematic array to the interrupt controller.
Rising-Edge Triggered | UDB Used to detect a signal transition. Routes through edge-detect to the

interrupt controller.

Auto-Select Trigger ubDB Interpreted as Rising-Edge Triggered

Design-Wide Resources

The use of a Sysint Component in a design results in an entry in the Design-Wide Resources
Interrupt Editor, which contains the following parameters:

Start Page | TopDesign.cwsch *Designl]l.cydwrl X

Interrupt | ARM ChO+ »  ARM CMO+ ARM CWO+ | ARM CMA y  ARM ChA4
Instance Marme Murmber Enable Priority (1- 3 Wector {3 - 20) Enahble Priarity (0 - T}

Syslnt_1 2
Syslnt_2 123 3 3 i 0
Syslnt_3 124 [} -- -- 7
-..fng Fins - M\ Analag E,'E DA '\9 Clocks ., if Interrupts | F% System i’: Directives 1k

® Instance Name — Shows the Component instance names in your design. This is a read-
only parameter.

® Interrupt Number — Indicates the interrupt vector numbers connected to the NVIC. This is
read-only parameter for all cores except for CMO+. For CMO+ cores, this parameter
indicates the mux feeding into the CM0O+ NVIC.
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®  ARM CMx Enable — Allows allocation of the interrupt source to the core’s NVIC.

® ARM CMx Priority — Shows and allows you to set the instance's priority, where 0 is the
highest priority. The range depends on the core and priority bits used.

®  ARM CMO+ Vector — (Specific for CMO+ cores). Allows assignment of the device
interrupts to the 27 available input muxes feeding into the CMO+ NVIC.

Note The CMO+ core has 32 muxes; 4 of which are reserved for internal use.

Resources

Each SysIint Component consumes one entry in the device interrupt vector table.

More Information

Refer to the device Technical Reference Manual (TRM) for more information on the interrupt
architecture.

Component Changes

This section lists the major changes in the Component from the previous version.

Version Description of Changes Reason for Changes / Impact

1.0.c Minor datasheet edits.

1.0.b Updated note about PSoC Creator 4.1 limitations. Not relevant in PSoC Creator 4.2 or later
Updated information regarding available interrupts PSoC Creator reserves NVIC slots 0, 1, 2, 30
on the CMO+ core. and 31 on the CMO+ core.

1.0.a Updated Interrupt DWR information Implementation change
Expanded API section with usage detail Better usability

1.0 New Component
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