IP-CORDIC

IP Core for Sine/Cosine Generation Using CORDIC Algorithm

©

FEATURES

 16-bit, sine/cosine outputs

* Tuning Resolution Fs/224

* Clock rates to 450 MHz (Virtex5, -4 speed)
1/2 the size of Xilinx DDS core

0.5% of Virtex5 FPGA

Flow control

SFDR > 90dB

» Supports Xilinx Virtex5 FPGA

« Bit-true, cycle-true MATLAB model

APPLICATIONS

» Frequency Shifting

* FFT and spectral analysis
» Costas Loops

IMPLEMENTATION SUPPORT

* MATLAB/Simulink model

» Testbench with test vectors

* Implementation control files

» User manual and implementation guide

* Application engineering support hotline/email
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DESCRIPTION

The IP-CORDIC-SINE/COSINE core implements the Sine and Cosine
calculation using CORDIC (COordinate Rotation Dlgital Computer)
algorithm, which is a hardware efficient algorithm that only requires adder/
subtracter, bitshift and lookup tables for computation.

The IP-CORDIC-SINE/COSINE logic core implementation is very compact,
consuming less than 1% of a Virtex5 SX95T FPGA and runs at clock rates
up to 450 MHz (-4 speed grade). The spectral purity exceeds 85dB
(SFDR) for the 16-bit version. This is achieved using propriety algorithms
that are optimized for efficient use of the FPGA resources and capabilities.
Another advantage of the IP-CORDIC-SINE/COSINE core is that the data
flow can be enabled to match data rates for non-continuous data flow,
common in multiple channel systems.

The core is targeted at the Xilinx Virtexd SX95T FPGA. The IP core is
provided as a netlist and may be rapidly integrated into Virtex5 designs
with the constraints and implementation control files provided. Support is
available for targeting other FPGA devices or ASICs.

The IP-CORDIC core can be customized for higher SFDR and resolution
or ported to other devices. Contact sales for application support.

Simulation models for system design are provided as fixed point or floating
point C and MATLAB. The testbench is bit-true, cycle-true for device
simulation. Source is available for purchase.

Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of Innovative Integration
products and disclaimers thereto appears at the end of this data sheet. All trademarks are the property of their respective owners.

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of the Innovative Integration standard warranty. Production processing does not necessarily

include testing of all parameters.
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IP-CORDIC

ORDERING INFORMATION
Product

Part Number Description
[P-Windowing

58013

IP-CORIDC, IP core for sine and cosine generation using CORDIC algorithm.
Netlist version.

Performance

Frequency spectrum of a 4MHz sinusoidal signal
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IP-CORDIC

Standard Features

Inputs
Inputs

Input Format

Phase

24-bit, 2's complement

Device Utilization

Element

LUT

Outputs
Outputs

Output
Format

Output Rate

Sine/Cosine

16-bit, 2's complement

Fs/2 (225 MHz max, Virtex5 -4 speed

FF
DSP48E

BlockRAM

grade)
Tuning Fs/(2724)
Resolution
Output 10 clocks
Latency

Port Description

Signal
RESET
CLK
DATA
DATA_WE
SIN
COoS

VALID

Size 10
1 | I
1 I
24 I
1 | I
16 (6]
16 (0}
1 | o

Description

Synchronous reset, active high.
clock.

Phase input

Phase write strobe

Sine output

Cosine output

Data valid

FPGA Resource

261

251

0
1

Virtex5
SX95T

0.44%
0.42%
0%

0.41%
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IP-CORDIC

IMPORTANT NOTICES

Innovative Integration Incorporated reserves the right to make corrections, modifications, enhancements, improvements, and
other changes to its products and services at any time and to discontinue any product or service without notice. Customers
should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All products are sold subject to Innovative Integration’s terms and conditions of sale supplied at the time of order
acknowledgment.

Innovative Integration warrants performance of its hardware products to the specifications applicable at the time of sale in
accordance with Innovative Integration’s standard warranty. Testing and other quality control techniques are used to the
extent Innovative Integration deems necessary to support this warranty. Except where mandated by government
requirements, testing of all parameters of each product is not necessarily performed.

Innovative Integration assumes no liability for applications assistance or customer product design. Customers are responsible
for their products and applications using Innovative Integration products. To minimize the risks associated with customer
products and applications, customers should provide adequate design and operating safeguards.

Innovative Integration does not warrant or represent that any license, either express or implied, is granted under any
Innovative Integration patent right, copyright, mask work right, or other Innovative Integration intellectual property right
relating to any combination, machine, or process in which Innovative Integration products or services are used. Information
published by Innovative Integration regarding third-party products or services does not constitute a license from Innovative
Integration to use such products or services or a warranty or endorsement thereof. Use of such information may require a
license from a third party under the patents or other intellectual property of the third party, or a license from Innovative
Integration under the patents or other intellectual property of Innovative Integration.

Reproduction of information in Innovative Integration data sheets is permissible only if reproduction is without alteration and
is accompanied by all associated warranties, conditions, limitations, and notices. Reproduction of this information with
alteration is an unfair and deceptive business practice.

Innovative Integration is not responsible or liable for such altered documentation. Resale of Innovative Integration products
or services with statements different from or beyond the parameters stated by Innovative Integration for that product or
service voids all express and any implied warranties for the associated Innovative Integration product or service and is an
unfair and deceptive business practice. Innovative Integration is not responsible or liable for any such statements.

For further information on Innovative Integration products and support see our web site:
www.innovative-dsp.com

Mailing Address: Innovative Integration, Inc.

2390A Ward Avenue, Simi Valley, California 93065

Copyright ©2007, Innovative Integration, Incorporated
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