Software Defined Radio

Development Station
(SDR-DS)
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The SDR Development Station Customers Can:

— Host, Baseband, IF hardware - Expandable — Prototype wireless communication systems, 4G
— RF Front End Module - Optional and beyond, like 2x2 MIMO data-protocols.

_ MathWorks™ Model based software — Develop libraries/software solutions on the DSP
development environment - Optional — Implement Down/Up Converters in the FPGA

Celoxica’s ESL software - Optional — Benchmark performance of protocol functions
Diamond FPGA/DSP RTOS on FPGA and DSP and optimize system design

_ based on cost, size and power
BRI EEREIE Jckage (Drivers and API) — Source and reuse H/W and S/W IP available

Demo Application from different vendors
SCA framework - Optional — Develop bespoke/custom IF and RF modules to

— ORB Middleware - Optional interface
— Documentation to the DSP + FPGA based baseband module

— SCA compliant waveform implementation




SDR-DS — Software Architecture
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Baseband Processing Module

Texas Instruments DSP
TM320DC6416T — 1GHz
133MHz External EMIF
Xilinx Virtex-Il PRO FPGA
XC2VP30-6
Bandwidth FPGA <> DSP
Excess of 500MBytes/s
2x PowerPC CPU Cores
Serial Rocket I/0
Serial Rapid I/O compatible
256MBytes of SDRAM
Running at full 133MHz @ 64-bit
8MBytes of Flash Memory
Stand-alone application/booting
Integrated XDS510-JTAG controller
Enables debug by CCS
Scalable, Modular concept

More FPGA or DSP Modules can be
added, replaced or upgraded

Stand-alone form factor
Only require Power
Details of SMT395 DSP/FPGA Module

DC-DC converters
1.5V and 1.4V

JTAG header 3§

2x RSL
28-way

SAMTEC QxE

2x SHB
60-way

SAMTEC QSH
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8 Differential Serial
links
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8MB Flash ROM
(EMIFB CE1)

256MB SDRAM
4% (32M x 16)
133MHz (EMIFA)

2x Comport
24 1/0 pins
Timer & Control

5V <> 3.3V level translator

>

FPGA Controller

Virtex-ll/Pro XC2VP30-6 - FF896

DSP
1GHz C6416T _
1.4V core
4 LEDs

McBSP, GPIO,
Utopia
(all non-TIM I/O pins)

1.5V core
3.3V 10

4 LEDs and
41/0 pins
5V <> 3.3V level translator

4x Comport
48 1/0 pins

Global Bus
74 1/0 pins

J2 Bottom Primary TIM connector
Comport1,2,4&5

T G
LTI T8 (%I ﬁ.,, 2
REDTZ: :an! e iz

o STALINX

VIRTEX-1I
FPRO
TMS320C6418GLT !
DIl =3AASVEW
©2002 TI &2 |
= ST T
I Yoot b
. =
Lassi L

: (2]

= 2 z
T o=t ] ST T
s DL 5 Gy, LY TT | oLt



http://www.sundance.com/web/files/productpage.asp?STRFilter=SMT395-VP30-6

Intermediate Frequency Module w

J1 TOP Primary TIM connector
Comport 0 & 3

ADS5500
ADC Ch.A ChA
14-bit 125Msps

ADS5500

Specifications:
VlrteX'4 FPGA, SX35 aS defaUIt ADC Ch B

Based on Texas Instrument Module (TIM)

Interface
. FPGA Controller
2 XTI ADC @ 125MSPS (14 bits)

448 1/0 pins

Interrupt & Reset
5 1/0 pins

2x Comport
24 1/0 pins

PECL Clock
Generation and
distribution

SLB
20 differential pairs
40 TTL I/0s

4x SHB

2 X TI DAC @ 500MSPS (16 bits)
On-Board VCO & Crystal & External Ports ~

External clock ( J2 .,

Clock Circuitry

Local oscillator.

Board Reset

ADS5686
Dual DAC

Upgradeable to fast converters with a simple

interpolation

Power supplies

daughter Module as defined in the
Sundance SLB standard.

Details of SMT350 ADC/DAC Daughter-
Module

Details of SMT368 FPGA-Base Module



http://www.sundance.com/web/files/productpage.asp?STRFilter=SMT350
http://www.sundance.com/web/files/productpage.asp?STRFilter=SMT368

Radio Frequency Module

UTPUT (to SMT370)

12“‘:IFINP T (fr MT370)
J1 TOP Primary TIM connector LT SHIS)
Comport0 & 3

Specifications: a0 -
Virtex-2 FPGA, ZBT-SRAM @
Input signals are filtered by 1st IF tuned to PP FPGA Controller
70MHz + 8MHz,
RF output signal is in the 2.4-2.5 GHz vay (01O
ISM band, -
RF input signal is in the 2.4-2.5 GHz ISM . -
band, 5 —

IF output signal is 70MHz + 8MHz,

The 70MHz IF is converted to a 2nd IF of
374 MHz.

Details of SMT349 RF-Module



http://www.sundance.com/web/files/productpage.asp?STRFilter=SMT349

Board Support Package

Diamond DSP — Real-Time DSP Solution
Multi-Core compatible; scalable to infinitive numbers of DSPs
Multi-tasking, Multi-threading on a single DSP
Addition to TI's Code Composer Studio (required!)
Eclipse compatible

Diamond FPGA — Embedded FPGA Tools
Integrate DSP + FPGASs into a coherent software model
Addition to Xilinx’s ISE tools (required!)
Eclipse compatible

SMT6040 — MathWorks™ Simulink® Toolbox for VHDL
Model-based design; demo examples
MathWork compatible (required!)

SMT6041 - Xilinx System Generator ©
Block programming design; demo examples
Xilinx tools compatible (required!)

SMT6050 — MathWorks™ Simulink® Toolbox for DSP
Model-based design; demo examples
MathWork compatible (required!)

ESL - Celoxica solution
‘C’-based design flow; migrating ‘C’ code to FPGASs
Handel ‘C’ compatible (required!)

DSP System Simulation

MATLAB/Simulink

HDL
Co-Simulation

Hardware
in the Loop

Simulate
Legacy HDL

Implementation

Function & Architecture

Implementation

Physical Design

Hardware
Verification &
Acceleration



http://www.sundance.com/web/files/productpage.asp?STRFilter=Diamond%20DSP
http://www.sundance.com/web/files/productpage.asp?STRFilter=SMT6040http://www.sundance.com/web/files/productpage.asp?STRFilter=Diamond%20FPGA
http://www.sundance.com/web/files/productpage.asp?STRFilter=SMT6040
http://www.sundance.com/web/files/productpage.asp?STRFilter=SMT6041
http://www.sundance.com/web/files/productpage.asp?STRFilter=SMT6050
http://www.celoxica.com/techlib/files/CEL-W0602151FW2-396.pdf
http://www.sundance.com/web/files/picture.asp?STRFilter=SMT6041&unsupported=&page_type=photo

2" Abstraction level

1% Abstraction level ¢

System Design Flow

C—Ba_sed Model-Based
Design Design

Celoxica . .
DK Suite XILINX SysGen MATLAB/Simulink
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Software Task Based Design

Hardware Task Based Design

Diamond FPGA Diamond DSP
3L 3L

Sundance’s Platform Abstractions & Communication Links
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http://www.cdut.edu.cn/cdut/english/Introducion.html
http://www.dei.unipd.it/wdyn/?IDsezione=1
http://www.polito.it/
http://www.unibo.it/Portale/default.htm
http://www.upc.es/
http://www.unizar.es/
http://www.uv.es/~webuv/
http://www.collegesintamilnadu.com/Engineering/rvs_engg.htm
http://www.uv.es/~webuv/index.php?
http://www.gazi.edu.tr/
http://www.nectec.or.th/tindex.html
http://www.vce.ac.in/
http://www.sussex.ac.uk/
http://www.fh-karlsruhe.de/servlet/PB/menu/-1/index.html
http://www.wic.wat.edu.pl/english/wic_en.html
http://www.chula.ac.th/chula/th/home.html
http://www.put.poznan.pl/Welcome.shtml
http://www.asu.edu/
http://www.a-star.edu.sg/astar/home.do
http://www.unicamp.br/
http://www.unina.it/index.jsp
http://www.qub.ac.uk/
http://www.utwente.nl/en/
http://www.tugraz.at/index_en.htm
http://www.auth.gr/index.en.php3
http://www.unifi.it/
http://www.uni-dortmund.de/web/en/index.html
http://www.oulu.fi/english/index.html
http://www.tuwien.ac.at/
http://www.unex.es/
http://www.asu.edu/
http://www.cti.ac.at/index.htm
http://www.technion.ac.il/
http://www.eet.unsw.edu.au/depts/telecom/index.html
http://www.upatras.gr/
http://zeus.teiath.gr/indexeng.htm
http://www.leeds.ac.uk/
http://www.wic.wat.edu.pl/english/wic_en.html
http://www.ntu-kpi.kiev.ua/en/
http://www.uni-hannover.de/de/
http://www.csic.es/index.do
http://www.pg.gda.pl/eng.html
http://www.udc.es/principal/ga/presentacion.asp
http://www.dei.unipd.it/wdyn/?IDsezione=1
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