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1. About This MegaCore
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Release

Information

Device Family

Support

Altera Corporation

May 2008

Table 1-1 provides information about this release of the Altera® CIC

MegaCore® function.

Table 1-1. CIC MegaCore Function Release Information
Item Description
Version 8.0
Release Date May 2008
Ordering Code IP-CIC
Product ID(s) 00BB
Vendor ID(s) 6AF7

«®  For more information about this release, refer to the MegaCore IP Library
Release Notes and Errata.

Altera verifies that the current version of the Quartus® II software
compiles the previous version of each MegaCore® function.

The MegaCore IP Library Release Notes and Errata report any exceptions to
this verification. Altera does not verify compilation with MegaCore
function versions older than one release.

MegaCore functions provide either full or preliminary support for target
Altera device families:

B Full support means the MegaCore function meets all functional and
timing requirements for the device family and may be used in

production designs.

B Preliminary support means the MegaCore function meets all
functional requirements, but may still be undergoing timing analysis
for the device family; it may be used in production designs with

caution.

MegaCore Version 8.0
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Table 1-2 shows the level of support offered by the CIC MegaCore

function to each Altera device family.

Table 1-2. Device Family Support

Device Family Support
Arria™ GX Full
Cyclone® Full
Cyclone 1l Full
Cyclone IlI Full
HardCopy® II Full
Stratix® Full
Stratix || Full
Stratix Il GX Full
Stratix Il Preliminary
Stratix IV Preliminary
Stratix GX Full
Other device families No support

The Altera CIC MegaCore function implements a cascaded integrator-
comb filter MegaCore function and supports the following features:

Support for variable interpolation/decimation rate factors.
Compensation filter coefficients generation.

Data ports are compatible with the Avalon® Streaming Interface.
Easy-to-use MegaWizard® interface for parameterization and
hardware generation.

IP functional simulation models for use in Altera-supported VHDL
and Verilog HDL simulators.

Support for OpenCore Plus evaluation.

DSP Builder ready.

Selectable decimation or interpolation filter types.

Configurable number of stages (1 to 12).

Interpolation and decimation rate change factors (2 to 32,000).
Two differential delay options (1 or 2).

Configurable input data width (1 to 32 bits).

Configurable output data width (1 to full resolution data width).
Selectable output rounding modes (truncation, convergent
rounding, rounding up, or saturation).

Single clock domain.

Up to 1024 channels.

Hogenauer pruning support.

MegaCore Version 8.0 Altera Corporation
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CIC filters (also known as Hogenauer filters) are computationally
efficient for extracting baseband signals from narrow-band sources using
decimation, and for constructing narrow-band signals from processed
baseband signals using interpolation.

CIC filters use only adders and registers, and require no multipliers to

handle large rate changes. Therefore, CIC is a suitable and economical

filter architecture for hardware implementation, and is widely used in

sample rate conversion designs such as digital down converters (DDC)
and digital up converters (DUC).

For more information, refer to “Cascaded Integrator Comb Filters” on
page 4-1.

Before releasing a version of the CIC MegaCore function, Altera runs
comprehensive regression tests to verify its quality and correctness.

Custom variations of the CIC MegaCore function are generated to
exercise its various parameter options, and the resulting simulation
models are thoroughly simulated with the results verified against master
simulation models.

This section shows typical expected performance for a CIC MegaCore
function using the Quartus II software, version 8.0 with Cyclone III and
Stratix III devices.

=" The performance for Stratix IV devices is similar to Stratix ITI
devices.

The following general settings apply to all parameterizations:

Number of stages: 5

Rate factor: 8

Differential delay: 1

Integrator data storage: Memory (whenever possible)
Differentiator data storage: Memory (whenever possible)
Input data width: 16

Output data width: 16 (unless specified otherwise in table)
Output rounding: Truncation

s Cyclone III devices use combinational look-up tables (LUTs)
and logic registers; Stratix III and Stratix IV devices use
combinational adaptive look-up tables (ALUTs) and logic
registers.

MegaCore Version 8.0 1-3
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Performance and Resource Utilization

Table 1-3 shows the performance figures for the CIC MegaCore function,
with a target fy;ax set to 1GHz.

Table 1-3. CIC MegaCore Function Performance

Device Combinational Logic Registers Memory (3) fmax
Family LUTS/ALUTs Bits MOK (MHz)

Decimator, Full output resolution (Output data width = 31)

Cyclone 1ll (1) 480 806 — — 275

Stratix Il (2) 375 687 128 1 451
Decimator, Hogenauer pruning on

Cyclone 11l (1) 388 606 — — 297

Stratix Il (2) 298 487 128 1 483
Interpolator, Full output resolution (Output data width = 29)

Cyclone Ill (1) 408 560 — — 300

Stratix Ill (2) 280 463 128 1 499
Interpolator, Convergent rounding

Cyclone 11l (1) 581 779 — — 269

Stratix Il (2) 298 441 128 1 470
Decimator, 5 channels

Cyclone Il (1) 775 904 875 11 272

Stratix lll (2) 472 797 1,003 12 487
Decimator, 5 channels, 3 interfaces

Cyclone Il (1) 1,371 1,422 3,211 21 251

Stratix lll (2) 874 1,478 3,211 25 438
Decimator, Hogenauer pruning off

Cyclone Il (1) 465 746 — — 273

Stratix Il (2) 362 627 128 1 442
Interpolator, 5 channels

Cyclone Il (1) 751 858 660 10 264

Stratix lll (2) 415 747 788 11 488
Interpolator, 5 channels, 3 interfaces

Cyclone Il (1) 1,513 1,668 2,426 17 179

Stratix Il (2) 909 1,724 2,426 21 320

Notes to Table 1-3:

(1) Using EP3C10F256C6 devices.

(2) Using EP3SE50F780C2 devices.

(3) It may be possible to significantly reduce memory utilization by setting a lower target fy;ax.
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The CIC MegaCore Function is part of the MegaCore® IP Library, which
is distributed with the Quartus® II software and downloadable from the
Altera® website, www.altera.com.

For system requirements and installation instructions, refer to Quartus II
Installation & Licensing for Windows or Quartus II Installation & Licensing
for UNIX & Linux Workstations.

Figure 1-1 shows the directory structure after you install the CIC
MegaCore Function, where <path> is the installation directory. The
default installation directory on Windows is c:\altera\72; or on Linux,
the default installation directory is /opt/altera/80.

Figure 1-1. Directory Structure

<path>
Installation directory

ip

Contains the MegaCore IP Library

common

Contains shared components.

cic

Contains the CIC MegaCore function files and documentation.

doc

Contains all the documentation for the CIC MegaCore function.

lib

Contains encrypted lower-level design files and other support files.

OpenCore Plus Evaluation

With Altera’s free OpenCore Plus evaluation feature, you can perform the
following actions:

B Simulate the behavior of a megafunction (Altera MegaCore function
or AMPPSM megafunction) within your system

B Verify the functionality of your design, as well as evaluate its size
and speed quickly and easily

B Generate time-limited device programming files for designs that
include megafunctions

B Program a device and verify your design in hardware

You only need to purchase a license for the CIC MegaCore function when
you are completely satisfied with its functionality and performance, and
want to take your design to production.
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