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1. Introduction to Intel® FPGA IP Cores

Intel and strategic IP partners offer a broad portfolio of configurable IP cores
optimized for Intel FPGA devices.

The Intel® Quartus® Prime software installation includes the Intel FPGA IP library.
Integrate optimized and verified Intel FPGA IP cores into your design to shorten design
cycles and maximize performance. The Intel Quartus Prime software also supports
integration of IP cores from other sources. Use the IP Catalog (Tools [0 IP Catalog)
to efficiently parameterize and generate synthesis and simulation files for your custom
IP variation. The Intel FPGA IP library includes the following types of IP cores:

Basic functions Interface protocols

Bridges and adapters Low power functions

DSP functions Memory interfaces and controllers
Intel FPGA interconnect Processors and peripherals

This document provides basic information about parameterizing, generating,
upgrading, and simulating stand-alone IP cores in the Intel Quartus Prime software.

Figure 1. Intel FPGA IP Catalog
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1.1. IP Catalog and Parameter Editor

The IP Catalog displays the IP cores available for your project, including Intel FPGA IP
and other IP that you add to the IP Catalog search path. Use the following features of
the IP Catalog to locate and customize an IP core:

e Filter IP Catalog to Show IP for active device family or Show IP for all
device families. If you have no project open, select the Device Family in IP
Catalog.

e Type in the Search field to locate any full or partial IP core name in IP Catalog.

e Right-click an IP core name in IP Catalog to display details about supported
devices, to open the IP core's installation folder, and for links to IP documentation.

¢ Click Search for Partner IP to access partner IP information on the web.

The parameter editor prompts you to specify an IP variation name, optional ports, and
output file generation options. The parameter editor generates a top-level Intel
Quartus Prime IP file (. ip) for an IP variation in Intel Quartus Prime Pro Edition
projects. This file represents the IP variation in the project, and stores
parameterization information.(1)

Figure 2. Example IP Parameter Editor
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(1) The parameter editor generates a top-level Quartus IP file (-qip) for an IP variation in Intel
Quartus Prime Standard Edition projects.
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1.1.1. The Parameter Editor

The parameter editor helps you to configure IP core ports, parameters, and output file
generation options. The basic parameter editor controls include the following:

e Use the Presets window to apply preset parameter values for specific applications
(for select cores).

e Use the Details window to view port and parameter descriptions, and click links to
documentation.

e (Click Generate [0 Generate Testbench System to generate a testbench system
(for select cores).

e C(Click Generate 0 Generate Example Design to generate an example design
(for select cores).

e (Click Validate System Integrity to validate a system's generic components
against companion files. (Platform Designer systems only)

e Click Sync All System Info to validate a system's generic components against
companion files. (Platform Designer systems only)

The IP Catalog is also available in Platform Designer (View 0O IP Catalog). The
Platform Designer IP Catalog includes exclusive system interconnect, video and image
processing, and other system-level IP that are not available in the Intel Quartus Prime
IP Catalog. Refer to Creating a System with Platform Designer or Creating a System
with Platform Designer (Standard) for information on use of IP in Platform Designer
(Standard) and Platform Designer, respectively.

Related Information

Creating a System with Platform Designer

1.2. Installing and Licensing Intel FPGA IP Cores

The Intel Quartus Prime software installation includes the Intel FPGA IP library. This
library provides many useful IP cores for your production use without the need for an
additional license. Some Intel FPGA IP cores require purchase of a separate license for
production use. The Intel FPGA IP Evaluation Mode allows you to evaluate these
licensed Intel FPGA IP cores in simulation and hardware, before deciding to purchase a
full production IP core license. You only need to purchase a full production license for
licensed Intel IP cores after you complete hardware testing and are ready to use the
IP in production.

The Intel Quartus Prime software installs IP cores in the following locations by default:
Figure 3. IP Core Installation Path
intelFPGA(_pro)

quartus - Contains the Intel Quartus Prime software
ip - Contains the Intel FPGA IP library and third-party IP cores

altera - Contains the Intel FPGA IP library source code
<IP name> - Contains the Intel FPGA IP source files
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Table 1. IP Core Installation Locations
Location Software Platform
<drive>:\intelFPGA_pro\quartus\ip\altera Intel Quartus Prime Pro Edition Windows*
<dri ve>:\intelFPGA\quartus\ip\altera Intel Quartus Prime Standard Windows

Edition

<hone directory>:/intelFPGA_pro/quartus/ip/altera | Intel Quartus Prime Pro Edition | Linux*

<hone directory>:/intelFPGA/quartus/ip/altera Intel Quartus Prime Standard Linux
Edition
Note: The Intel Quartus Prime software does not support spaces in the installation path.

1.2.1. Intel FPGA IP Evaluation Mode

The free Intel FPGA IP Evaluation Mode allows you to evaluate licensed Intel FPGA IP
cores in simulation and hardware before purchase. Intel FPGA IP Evaluation Mode
supports the following evaluations without additional license:

e Simulate the behavior of a licensed Intel FPGA IP core in your system.
e Verify the functionality, size, and speed of the IP core quickly and easily.
e Generate time-limited device programming files for designs that include IP cores.

e Program a device with your IP core and verify your design in hardware.

Intel FPGA IP Evaluation Mode supports the following operation modes:

¢ Tethered—Allows running the design containing the licensed Intel FPGA IP
indefinitely with a connection between your board and the host computer.
Tethered mode requires a serial joint test action group (JTAG) cable connected
between the JTAG port on your board and the host computer, which is running the
Intel Quartus Prime Programmer for the duration of the hardware evaluation
period. The Programmer only requires a minimum installation of the Intel Quartus
Prime software, and requires no Intel Quartus Prime license. The host computer
controls the evaluation time by sending a periodic signal to the device via the
JTAG port. If all licensed IP cores in the design support tethered mode, the
evaluation time runs until any IP core evaluation expires. If all of the IP cores
support unlimited evaluation time, the device does not time-out.

e Untethered—Allows running the design containing the licensed IP for a limited
time. The IP core reverts to untethered mode if the device disconnects from the
host computer running the Intel Quartus Prime software. The IP core also reverts
to untethered mode if any other licensed IP core in the design does not support
tethered mode.

When the evaluation time expires for any licensed Intel FPGA IP in the design, the
design stops functioning. All IP cores that use the Intel FPGA IP Evaluation Mode time
out simultaneously when any IP core in the design times out. When the evaluation
time expires, you must reprogram the FPGA device before continuing hardware
verification. To extend use of the IP core for production, purchase a full production
license for the IP core.

You must purchase the license and generate a full production license key before you
can generate an unrestricted device programming file. During Intel FPGA IP Evaluation
Mode, the Compiler only generates a time-limited device programming file (<project
name>_time_limited.sof) that expires at the time limit.
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Figure 4. Intel FPGA IP Evaluation Mode Flow
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Note: Refer to each IP core's user guide for parameterization steps and implementation
details.

Intel licenses IP cores on a per-seat, perpetual basis. The license fee includes first-
year maintenance and support. You must renew the maintenance contract to receive
updates, bug fixes, and technical support beyond the first year. You must purchase a
full production license for Intel FPGA IP cores that require a production license, before
generating programming files that you may use for an unlimited time. During Intel
FPGA IP Evaluation Mode, the Compiler only generates a time-limited device
programming file (<project name>_time_limited.sof) that expires at the time
limit. To obtain your production license keys, visit the Intel FPGA Self-Service
Licensing Center.

The Intel FPGA Software License Agreements govern the installation and use of
licensed IP cores, the Intel Quartus Prime design software, and all unlicensed IP cores.
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