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The SMT8096 is a PCI system based on 3 
main modules.
◦ TI C6416T DSP module (SMT395)
◦ Xilinx Virtex-4 FPGA module (SMT368)
◦ Dual ADC/DAC module (SMT350)
All plugged on a PCI carrier board (SMT310Q). 
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SHB (Sundance High-speed Bus)
• 32bit, 100MB/s

Comport (Communication port)
• 8bit, 20MB/s
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보유 장비
◦ 1) SMT8096 board (2X2 시스템)
◦ 2) SMT8096 baord + FPGA mod. + ADC/DAC mod.

(4X4 시스템으로 업그레이드)
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Digital Signal Processor
◦ 프로그램에 의해 명령이 하나씩 patch되어 해석되어 동
작함
◦ 고정된 하드웨어 아키텍처에 의한 제약
◦ 제조사: Texas Instrument, Analog Device

Field Programmable Gate Array
◦ 명령의 해석없이 하드웨어가 직접 동작함
◦ 맞춤화된 아키텍처, 버스 구조, 메모리 및 가속기 블록
◦ 제조사: Xilinx, Altera, Atmel
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Reasons to select an FPGA over a DSP microprocessor
◦ Performance target not achievable with one-two microproce

ssors 
Properly executed FPGA designs typically outperform a DSP micr
oprocessor by a factor of 100:1, and by more than 1000:1 in sp
ecial circumstances

◦ Power dissipation
Power dissipation of an FPGA-DSP design is typically about 20% 
of a microprocessor based design working at the same sample r
ate

◦ Programmatic issues can tip the balance 
Software validation costs are avoided by using hardware
Availability of talent/tools
Reliability Issues
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TI DSPs
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Xilinx FPGAs
◦ Virtex series – high performance, high cost

Virtex-II pro
Virtex-4
Virtex-5
Virtex-6

◦ Spartan series – mid performance, low cost
Spartan-II
Spartan-3
Spartan-6
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RSL (Rocket Serial link): 2.5Gbit/s
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ZBTRAM (Zero Bus Turnaround Random Access Memory): designed to 
sustain 100% bus bandwidth by eliminating turnaround cycle when there
is transition form Read to Write, or vice-versa.
LVDS (Low Voltage Differential Signaling): an electrical signaling system 
that can run at very high speeds over inexpensive twisted-pair copper 
cables
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Daughter module component side

mmcx
type 
connector
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Daughter module solder side
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PCB for probing purpose – SMT598
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TI CCS (Code Composer Studio) 3.3 or higher
◦ TI development tool suite (compiler, linker, etc)
Xilinx ISE 9.2i (ISE 10.1 is not compatible)
◦ Xilinx development tool suite (synthesis, simulation)
Sundance driver
3L Diamond
◦ A set of tools to create efficient applications using 

multiprocessor hardware made from DSPs and 
FPGAs
◦ Provides an integrated development environment
◦ Diamond server/ Diamond IDE
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Why do I need Diamond? 
This is rather like asking, why do I need a high-level language? The strict answer is that you can make do without 
tools to help you build applications, but you will be making your task an order of magnitude harder. 

If you decide not to use Diamond to build a multiprocessor application you will have to do all the work yourself, 
including things like: 

◦ loading all the processors, including ones remote from the host PC
◦ keeping control of all the separate modules needed to load your application
◦ starting your application in a synchronised way
◦ managing communications, possibly including deadlock-free message routing
◦ writing your own device drivers
◦ explicitly managing all memory allocation
◦ writing your own multithreading support or using something that is likely to be less efficient than Diamond's
◦ inventing a host communication mechanism
◦ being prepared to rewrite your source if the configuration changes
◦ being prepared to make major changes if the underlying hardware changes
◦ supporting multiple source versions for all hardware and configuration variations
◦ handling all of the underlying hardware peculiarities (unexpected cache behaviour, for example)
◦ ... and many more.

Diamond can do all of this for you. 3L works closely with hardware vendors and puts a great deal of time, 
effort, and experience into optimising all aspects of the system to give you the best results.

31/50



32/50



The Diamond Model
◦ In this model, a computing system is a collection of 

concurrently active sequential processes that can 
only communicate with each other over channels.
◦ DSP tasks are implemented in C while FPGA tasks 

may be implemented directly in VHDL.
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Xilinx ISE (Integrated Software Environment)
◦ Synthesis: HDL code로부터 netlist 파일(*.ngc) 생성
◦ Implement

Translate: 여러 디자인을 하나의 netlist로 구성
Map: netlist로부터 physical component 구성 (slices and IOBs)

Place and route: 칩위에 구성물을 구성하고, 그 구성물을
연결하며 타이밍 데이터를 리포트함

◦ Configuration: generate PROM files and download 
to devices using iMPACT

◦ ISIM (ISE Simulator): PC 환경에서 로직 검증
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ModelSim provides a comprehensive simulati
on and debug environment for complex ASIC 
and FPGA designs.
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Parallel Application from Rapid Simulation
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Application file 생성 과정

source file
(hello.c)

objective file
(hello.obj)

task image file
(hello.tsk)

configuration file
(hello.cfg)

application file
(hello.app)

① compiling ③ configuration② linking
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Application file 생성 과정

Application 실행 화면
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Overview 
◦ In this example the DSP generates data that are 

sent to a task in the FPGA that increments them by 
one. The result is sent to the DSP which displays it 
on the host PC. 
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ITRC Forum 전시 예정 (2010.05.25)
◦ Full-Duplex AF Relay 구현
◦ Relay: EM-level self-interference cancellation
◦ Destination: real-time or image processing
IDE 예제 코드 완벽 분석
PARS programming
◦ FPGA module
◦ ADC/DAC module
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http://www.sundance.com/
http://support.sundance.com
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