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1. About This C 1
A U—ED A out This Compiler

®

New Features

Release
Information

Device Family
Support

Altera Corporation
May 2008

This release has the following new feature:

B Support for Stratix® IV devices

Table 1-1 provides information about this release of the Reed-Solomon
(RS) Compiler.

Table 1-1. RS Compiler Release Information
Iltem Description

Version 8.0

Release Date May 2008

Ordering Codes IP-RSENC (Encoder)
IP-RSDEC (Decoder)

Product IDs 0039 0041 (Encoder)
0080 0041 (Decoder)

Vendor ID 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, as described below:

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

Compiler Version 8.0 1-1
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1-2

Table 1-2 shows the level of support offered by the RS Compiler to each
of the Altera device families.

Table 1-2. Device Family Support

Device Family Support
Arria™ GX Full
Cyclone® Full
Cyclone Il Full
Cyclone IlI Full
HardCopy® Il Full
Stratix® Full
Stratix Il Full
Stratix Il GX Full
Stratix Il Preliminary
Stratix IV Preliminary
Stratix GX Full

High-performance encoder/decoder for error detection and
correction

Fully parameterized RS function, including;:

Number of bits per symbol

Number of symbols per codeword

Number of check symbols per codeword

Field polynomial

First root of generator polynomial

Space between roots in generator polynomial

Decoder features:

e Variable option

e [Erasures-supporting option

Encoder features variable architectures

Support for shortened codewords

Conforms to Consultative Committee for Space Data Systems (CCSDS)
Recommendations for Telemetry Channel Coding, May 1999
Easy-to-use IP Toolbench interface:

e Generates parameterized encoder or decoder

e  Generates customized testbench and customized Tecl script
DSP Builder ready

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

Support for OpenCore Plus evaluation

Compiler Version 8.0 Altera Corporation
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About This Compiler

General
Description

Altera Corporation
May 2008

The Altera RS Compiler comprises a fully parameterizable encoder and
decoder for forward error correction applications. RS codes are widely
used for error detection and correction in a wide range of DSP
applications for storage, retrieval, and transmission of data. The RS
Compiler has the following options:

B Erasures-supporting option—the RS decoder can correct symbol
errors up to the number of check symbols, if you give the location of
the errors to the decoder (see “Erasures” on page 3-2).

B Variable encoding or decoding—you can vary the total number of
symbols per codeword and the number of check symbols, in real
time, from their minimum allowable values up to their selected
values, when you are encoding or decoding.

B Error symbol output—the RS decoder finds the error values and
location and adds these values in the Galois field to the input value.

B Bit error output—either split count or full count

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 AMPPM 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 megafunction when you are
completely satisfied with its functionality and performance, and want to
take your design to production.

For more information on OpenCore Plus hardware evaluation using the
RS Compiler, see “OpenCore Plus Time-Out Behavior” on page 3-9 and
AN 320: OpenCore Plus Evaluation of Megafunctions.

DSP Builder Support

Altera’s DSP Builder shortens DSP design cycles by helping you create
the hardware representation of a DSP design in an algorithm-friendly
development environment.

You can combine existing MATLAB/Simulink blocks with Altera DSP
Builder/MegaCore blocks to verify system level specifications and
perform simulation. After installing this MegaCore function, a Simulink

Compiler Version 8.0 1-3
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Performance and Resource Utilization

Performance
and Resource

Utilization

symbol of this MegaCore function appears in the Simulink library
browser in the MegaCore library from the Altera DSP Builder blockset. To
use this MegaCore function with DSP Builder, you require DSP Builder
v8.0 or higher and the Quartus® II software version 8.0 or higher.

1=

When using the RS MegaCore function in Simulink with DSP
Builder, the IO ports of the RS DSP Builder block are represented
as unsigned integer data type. Therefore, when you want to
connect a signal with a non-unsigned integer data type to the RS
DSP Builder block IO port, a DSP Builder casting block such as
the “Bus Conversion Block” must be inserted to convert the
signal to unsigned integer.

For more information on DSP Builder, refer to the DSP Builder User Guide
and the DSP Builder Reference Manual.

Table 1-3 shows the typical performance using the Quartus II software
version 8.0 for Cyclone III (EP3C10F256C6) devices...

Table 1-3. Performance—Cyclone Il Devices

Parameters Combinational | Logic | Memory | fyax | Throughput

Options Keysize | m | N | check LUTs Registers | (M9K) | (MHz) (Mbps)
None half 4 15 6 541 365 215 202
None half 8 | 204 16 1,720 995 174 1,392
Split bit error | half 8 | 204 16 1,765 1,057 178 1,427
output
Full bit error half 8 | 204 16 1,778 1,058 5 168 1,344
output
None half 8 | 255 32 2,972 1,676 5 162 1,022
Variable half 8 | 204 16 1,886 1,074 5 183 1,464
Erasures half 8 | 204 16 3,151 1,561 5 153 1,223
Erasures and | half 8 | 204 16 3,465 1,704 6 159 1,275
variable
None (7) - 8 | 204 16 256 210 — 300 300
Variable (1) - 204 | 16 1,048 313 — 200 200
Variable (1) - 204 | 32 2,346 580 — 178 178

Note to Table 1-4:

Encoder.

@
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About This Compiler

Table 1-4 shows the typical performance using the Quartus II software
version 8.0 for Stratix III (EP3SE50F780C2) devices..

Table 1-4. Performance—Stratix Ill Devices

Parameters Combinational | Logic | Memory | fyax | Throughput

Options | Keysize | m | N | check ALUTs Registers | (M9K) | (MHz) (Mbps)
None half 4 | 15 6 416 367 365 343
None half 8 |204| 16 1,138 999 304 2,428
Split bit error | half 8 |204| 16 1,194 1,059 281 2,251
output
Full bit error | half 8 [204| 16 1,174 1,059 5 275 2,197
output
None half 8 | 255 32 2,013 1,677 5 244 1,539
Variable half 8 | 204 16 1,271 1,082 5 303 2,423
Erasures half 8 |204| 16 2,087 1,563 5 253 2,027
Erasuresand | half 8 [204| 16 2,193 1,709 6 255 2,038
variable
None (7) - 8 |204| 16 204 210 — 484 3,875
Variable (1) |- 204 16 773 313 — 322 2,577
Variable (1) |- 204 32 1642 580 — 308 2,463

Note to Table 1-4:

(1) Encoder.

Altera Corporation

May 2008

The throughput in megabits per second (Mbps) is derived from the
formulas in Table 3-9 on page 3-15 and maximum frequency at which the
design can operate.

Overall resource requirements vary widely depending on the parameter
values used. The number of logic elements (LEs) or combinational ALUTs
required to implement the function is linearly dependent on both the field
size and the number of check symbols. More memory is required for 9, 10,
11, or 12 bits per symbol. Specifying the erasures-supporting and the

variable option also increases the memory required.

Compiler Version 8.0
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Appendix C. Information for
A\O[ERYA e

® Version 3.6.0 Users

Altera Corporation
May 2008

The Reed-Solomon (RS) decoder version 3.6.0 had discrete, streaming,
and continuous architectures. The new RS decoders—version 4.0.0 and
later—implement a single Avalon® Streaming (ST)-based pipelined three-
codeword-depth architecture with flow control.

Streaming decoder v3.6.0 users now get an enhanced (faster and smaller)
function. Replacing a discrete architecture v3.6.0 with a version 8.0
decoder incurs a small penalty in memory usage.

Unlike the streaming and continuous architectures in versions 3.6.0 and
earlier, this new decoder does not need new codewords to be fed in for
the codewords to be delivered by the decoder (see Figure C-1).

Figure C-1. Decoder Codewords
—p Time

Architecture (v3.6.0)
(1 )2 X34 ])5)e)

Architecture (v7.1)

Continuous Behavior
(26087 (1)f2)(3)4)5])se]
Input

Output

The previous streaming architecture interface signals have similar
mappings: the r dyi n signal is like si nk_ena; dsi n is like si nk_val ;
out val i dislike sour ce_val ; and dsout is similar to sour ce_ena.

Il="  The timing relationships for the two versions are not the same.

With the new single Avalon-ST-based pipelined three-codeword-depth

architecture with flow control, if sour ce_ena remains asserted all the
time and the codeword parameter set is of a continuous decoder from

Compiler Version 8.0 Cc-1



version 3.6.0, si nk_ena never gets de-asserted. From version 6.1, the
variable latency that was present on v4.0.0 of the decoder is hidden, when
the decoder operates with a v3.6.0 continuous codeword parameter set.

C-2 Compiler Version 8.0 Altera Corporation
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A |:| —Ig D)/A Additional Information

®

Revision H istorv The following table shows the revision history for this user guide.

Date Version Changes Made
May 2008 8.0 Added support for Stratix® IV devices.
October 2007 7.2 No changes.
May 2007 7.1 |e Added support for Arria™ GX devices

e Updated r serr signal description
December 2006 7.0 | Added support for Cyclone® Il devices.

December 2006 6.1 e Implemented minor format changes
e Updated performance tables

How to Contact For the most up-to-date information about Altera® products, see the

following table.
Altera
Contact
Contact (7) Method Address
Technical support Website www.altera.com/support
Technical training Website www.altera.com/training
Email custrain@altera.com
Product literature Website www.altera.com/literature
Altera literature services Email literature@altera.com
Non-technical support (General) | Email nacomp@altera.com
(Software Licensing) | Email authorization@altera.com

Note:
(1) You can also contact your local Altera sales office or sales representative.

Altera Corporation Compiler Version 8.0 Info—i
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Typographic Conventions

Typographic
Conventions

The following table shows the typographic conventions that this
document uses.

Visual Cue

Bold Type with Initial
Capital Letters

Command names, dialog box titles, checkbox options, and dialog box options are
shown in bold, initial capital letters. Example: Save As dialog box.

bold type

External timing parameters, directory names, project names, disk drive names,
file names, file name extensions, and software utility names are shown in bold
type. Examples: fyax, \qdesigns directory, d: drive, chiptrip.gdf file.

Italic Type with Initial Capital
Letters

Document titles are shown in italic type with initial capital letters. Example: AN 75:
High-Speed Board Design.

Italic type

Internal timing parameters and variables are shown in italic type.
Examples: tpja, N + 1.

Variable names are enclosed in angle brackets (< >) and shown in italic type.
Example: <file name>, <project name>.pof file.

Initial Capital Letters

Keyboard keys and menu names are shown with initial capital letters. Examples:
Delete key, the Options menu.

“Subheading Title”

References to sections within a document and titles of on-line help topics are
shown in quotation marks. Example: “Typographic Conventions.”

Courier type

Signal and port names are shown in lowercase Courier type. Examples: dat al,
tdi,input. Active-low signals are denoted by suffix n, e.g., r eset n.

Anything that must be typed exactly as it appears is shown in Courier type. For
example: ¢: \ gdesi gns\tutorial\chiptrip.gdf.Also, sections of an
actual file, such as a Report File, references to parts of files (e.g., the AHDL
keyword SUBDESI GN), as well as logic function names (e.g., TRl ) are shown in
Courier.

1,2.,3.,and
a., b, c.,etc.

Numbered steps are used in a list of items when the sequence of the items is
important, such as the steps listed in a procedure.

Bullets are used in a list of items when the sequence of the items is not important.

The checkmark indicates a procedure that consists of one step only.

The hand points to information that requires special attention.

STT:

CAUTION

A caution calls attention to a condition or possible situation that can damage or
destroy the product or the user’s work.

>

WARNING

A warning calls attention to a condition or possible situation that can cause injury
to the user.

“ The angled arrow indicates you should press the Enter key.
e The feet direct you to more information on a particular topic.
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