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Introduction - SMT8096

» The SMT8096 is a PCl 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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Introduction - SMT8096 (cont.)
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Introduction - SMT8096 (cont.)

» 25 YH
> 1) SMT8096 board (2X2 A|AHD
> 2) SMT8096 baord + FPGA mod. + ADC/DAC mod.
(4X4 A|AHOZ AR 0|E)
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Introduction - DSP/FPGA

» Digital Signal Processor
- 2120 ol BHO| StLHA! patchkz|O] S E[0 S
XISt
-1
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o N|Z=A}F: Texas Instrument, Analog Device

» Field Programmable Gate Array
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Introduction - DSP/FPGA (cont.)

» 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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Introduction - DSP/FPGA (cont.)
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Introduction - DSP/FPGA (cont.)

» TI DSPs

Applications Matrix Guideline

Digital Media OMAP 6000 _ 5000 _ 2000 MSP430
Processors Applications Digital Signal Digital Signal Digital Signal Microcontrollers
Processors Processors Processors Controllers
Audio
Automaotive
Communications
Industrial
Medical
Security
Video
Wireless
Performance,
Key Feature Cnmplme tai!ﬂred ILuw power and High Power-efficient integrgtiun forl Ultra-low power
video solution high performance performance performance greener industrial
applications
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Introduction - DSP/FPGA (cont.)

>

Software Compatible

C64x™
Devices

Increasing Performance, Memary & Peripherals

C6000™ DSP Platform Roadmap

The C6000 DSP piatform includes a wide range of devices that raise the bar in performance, set
new fevels of cost efficiency and offer on-chip peripheral integration to enable developers of high-
performance systems to choose the device that best suits their specific application.
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Introduction - DSP/FPGA (cont.)

TMS320C64x™ DSP Generation — Highest-Performance Fixed-Point DSPs

Internal RAM (Bytes)
L1 Program Cache/ Enhanced Power (W)?
L1 Data Cache/ DMA Hyll

Part Number L2 Unified RAM/Cache | McBSP | (Channels) Ccom? Timers | MHz and L1 | Total Packaging
Highest Performance

MS5320C6416TBG G/ 16K/ 11 ltopia” 64 PCUHP| 32/16 31000 044 165 532 BGA. 23 mum
TMS320C6416TGLZS 16KABKAM 2+Utopia® 64 PCIHPI 3218 3 850 6800° TBD TBD 1.2 3.3 532BGA,23mm  191.80
TMS320C6416TBGLZT 16KAEKAM 2+Utopia® 64 PCIHPI 32116 3 720 5T60° 044 136 1.2 3.3 532BGA, 23mm  123.80
TMS320C6416TGLZB 16KABKAM 2+Utopia* 64 PCIHPI 32118 3 600 4800° 039 11 1.1 3.3  532BGA,23mm  104.30
TMS320C6415TBGLZ1 16KABKAM 2+Utopia* 64 PCIHPI 32116 3 1000 8000 044 165 1.2 3.3  532BGA23mm  219.60
TMS320C6415TBGLZE 16KABKAM 2+Utopia* 64 PCIMPI 32118 3 B850  BBO0 TBD  TED 1.2 3.3  532BGA,23mm  165.60
TMS320C6415TBGLZT 16KABKAM 2+Utopia* 64 PCIHPI 32116 3 720 5780 044 138 1.2 3.3  532BGA23mm 11250
TMS320C6415TBGLZE 16KABKAM 2+Utopia* 64 PCIHPI 32116 3 600 4800 039 11 11 33  532BGA23mm  90.00
TMS320C6414TBGLZ1 16KAGKAM 3 64 HPI 32/16 3 1000 8000 044 165 1.2 3.3 532BGA,23mm  207.85
TMS320C6414TBGLZE 1BKABKAM 3 64 HPI 32116 3 B850  BBOD TBD  TBD 1.2 3.3 532BGA,23mm  157.40
TMS320C6414TBGLZT 16KA6KAM 3 64 HPI 32/16 3 720 5760 044 136 1.2 3.3 532BGA,23mm  106.95

3 64 HPI 3216 3 B00 4800 039 14 1.1 3.3 532BGA,23mm 8555

TMS320C6414TBGLZE 16KAGKAM
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Introduction - DSP/FPGA (cont.)

» Xilinx FPGAs

> Virtex series - high performance, high cost
- |Virtex-Il pro|
- | Virtex-4

- Virtex-5
- Virtex-6
- Spartan series - mid performance, low cost
- Spartan-lI
- Spartan-3
- Spartan-6
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Introduction - DSP/FPGA (cont.)

FEATURE Comparison Table

Features Wirtex-5 Wirtey-4 Extended Spartan-34
Logic Cells lUp to 330,000 lUp to 200,000 IUp to 53,000

Llser i0s g to 1200 Llp to 960 L to 519 i

I Standards Supparted Ot 40 Cwer 20 Cher 20

Clock Management - DiC Yes Yes Yes

Clock Management - PLL YeS i [u] M0

Embedded Block RAM Llp to 18 Mhits Lip ta 11 Mhits Ll to 1.8 Mhits
Embedded Multipliers for D3P Tes (29 %18 MAC) Tes 18 %18 MAC) Yes (18 K18 MAC
multi-Gigahit High Speed Serial YES YRS ]

Soft Frocessaor Support YeS YRS YRS

Embedded PowerPCE Processars Yes (PowerPC 440 Processon Yes (PowerPZ 405 Processorn Ml
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Hardware - DSP module

SMT395-VP30-6 characteristics:
= 1GHz TMS320C6416T|fixed-point DSP,
= 8000 MIPS peak performance,
= |Xilinx Virtex-11 Pro|VP30-6 FF896 package,
= Six 20MB/s communication ports (Comports),
— 256MBytes of SDRAM (133MHz),
= 8MByte Flash ROM for boot code and FPGA programming,

—> Global expansion connector,
= High bandwidth data |/O via 2 Sundance High-speed Buses (SHB),
= JTAG Diagnostics port.
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Hardware - DSP module (cont.)
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Hardware - DSP module (cont.)

Core and EMIF SV e 3.3V
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> RSL (Rocket Serial link): 2.5Gbit/s
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Hardware - DSP module (cont.

JTAG Header

J1 Top Primary TIM
Connector
Comm-Port 0 & 3

~ e R

A\
/
/

/

/

2x Comm-Ports/SDL
Clocks, Timer, Interrupts, PXI...

N .

5V<>3V3 level translator

2 x Sundance High-
speed Bus (SHB)
60-way Samtec QSH

2 x Sundance RSL
connectors (Xilinx
Rocket-10)
28-way Samtec QxE

\

A '
120 I/O Pins; 32-bit Data /

N

/

\

=

I/

8 differential serial links

4 LEDs &
FPGA Controller 4 1/0 pins
Virtex-1l Pro, FF896
XC2VP20,30
1.5V Core 104 1/O pins
3.3V I/O 133MHz EMIFA

S5V=>3V3 level translato

/
1\

M

Global Bus
4x Comm-Port/SDL

\
/

/

J3 Global Expansion
Connector

J2 Bottom Primary TIM
Connector
Comm-Port1,2,4 &5

T

DC-DC Converters
1.5V & 1.4V

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

4 LEDs

/

DSP

1GHz 'C6416
525 pins - 1.4V

Oscillators

¥

256Mbytes SDRAM
(4 x 32M x16 133MHz)
EMIFA

8Mbyte Flash (EMIFB CE1)
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Hardware - FPGA module

SMT368 characteristics:

p—

—3

—

—

—3

Virtex 4-SX |(XCV4SX35 FPGA) in an FFG668 package,

Two banks of 8Mbytes of ZBTRAM,
Four Sundance High-speed Bus (SHB — 160 [/Os),
Two Comport,

One Sundance LVDS Bus (SLB — 60-way Samtec SQH).

» 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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Hardware - FPGA module (cont.)
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Hardware - FPGA module (cont.)
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Hardware - FPGA module (cont.)
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Hardware - FPGA module (cont.)
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Hardware - FPGA module (cont.)

FROM

JTAG Header XCE32PV048

<

=
@

Xilinx Coolrunner Il CPLD JTAG
XC2C128vQ100 on

Comport[0;3] and 16 I/O pins
Config&control

FPGA
Virtex-4 FFE68
XC4VSX35
448 /0 Pins
1.5V Core
1.5V/2.5V/3.3V /O

|
3 3. 1
t e ‘g £ @ 2
g8 85 3s
Eg Eg 52
= 3 b Ew
(3]
- X £
o
J2 Bottom Primary TIM J1 Top Primary TIM
Connector Connector
Comport/SDL 1 & 4 Comport0 & 3

¢ Blocki: Xilinx Virtex-4 XC4VSX35, configuration and reset schemes,
o Blocks: ZBTRAM memory,

e Blocks: I/O connectors for general purpose or dedicated interfaces,
BIGEREE Clocking scheme,

BIBEREl LEDs for development, in-use monitoring and general purpose use.

" Sundance High speed
160 IfO pins S

20 differential pairs Sundance Low voltage
40 TTL 10s Bus (1 Conn.)
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Hardware - ADC/DAC module

SMT350 characteristics:
= Two 14-bit ADCs (Tl — ADS5500) sampling at up to 105MHz,
= Dual 16-bit DAC (DAC5686) sampling at up to 500MHz (interpolation),
= One Sundance LVDS Bus (SLB — 60-way Samtec SQH),

= Lows-jitter on-board system clock based around the combination of a VCXO
and the TI - CDCM7005,

= 50-Ohm terminated analogue inputs and outputs, external triggers and
clocks via MMCX (Huber and Suhner) connectors.
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Hardware - ADC/DAC module
(cont.)
» Daughter module component side

2xADSE500s

rrrrr
.........

aVmeps | e PR iy
T =311

=D -]
¥l ¥ES
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Hardware - ADC/DAC module
(cont.)

» Daughter module solder side

———— 5LB Power Connector

S8/5E e
B-AYE W WATI SN TG D

5 Sp@aZ (3

£

I
SoumRpLn

A ilﬁm .
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Hardware - ADC/DAC module
(cont.)

Data
ronnectnre

| EmEE SMT350
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=
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Hardware - ADC/DAC module
(cont.)
» PCB for probing purpose - SMT598

Bank A Bank B Bank C

I [THINIE 1 NI THININT] TN ETEINTNTHINT] TEINIETE T T TNIRT]
LN} il ] 1R L Vi ¥ § T} &
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Hardware - ADC/DAC module
(cont.)

1

J11

J13

Connector name | Description Location on the board
(silkscreen and

schematics)

J13 ADCA Analog Input Middle / Left
J11 ADCB Analog Input Middle / Left
J32 DACA Analog Output Middle / Right
J31 DACB Analog Output Middle / Right
J30 External Reference Input Top / Left
J29 External Clock Input Top / Left
J34 External Reference Output | Top / Right
J4 External Clock Output Top / Right
J24 External Trigger ADCs Bottom / Left
J25 External Trigger DAC Bottom / Left
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Software - Basic setup

» TI CCS (Code Composer Studio) 3.3 or higher

> Tl 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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Software - Basic setup (cont.)

» Why do | need Diamond?

14

This is rather like asking, why do | 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:

o loading all the processors, including ones remote from the host PC

> keeping control of all the separate modules needed to load your application

o starting your application in a synchronised way

> managing communications, possibly including deadlock-free message routing

o writing your own device drivers

o 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.
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Software - 3L Diamond

Design Entry

C,

Assembly

VHDL

Impulse-C

System
Generator

IP Cores

¥

¥

¥

¥

¥

3L Diamond Eclipse-based IDE

3L Diamond
C6000 Licence

¥

3L Diamond
Xilinx Licence

Tl Code Composer
Studio
Compiler & Linker

4

Xilinx ISE
Synthesis, Map, PAR, Biigen

J,
fasks U

3

Platform abstraction - 3L Diamond Configurer

communication links, memory management...

¥

Multiprocessor Hardware (DSP, FPGA)

R R R —e L T—"
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Software - 3L Diamond (cont.)

» 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.

Processor X Processor Y

33/50
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Software - Xilinx ISE

» Xilinx ISE (Integrated Software Environment)

> Synthesis: HDL code2 £ E netlist I} & (*.ngc) 4

> Implement
- Translate: 02 C|X}QIS SFLEQ| netlist2 F14d
- Map: netlist2 2 E{ physical component 19 (slices and 10Bs)
- Place and route: {0 tdES 7d5t1, 1 8=

AZASIH EfO|Y O|O|H & 2| ZES
- Configuration: generate PROM files and download
to devices using iMPACT

> ISIM (ISE Simulator): PC 2t 40| A 24 HAS
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Software - Mode/lsim

» ModelSim provides a comprehensive simulati
on and debug environment for complex ASIC

and FPGA designs.

& el Hiw'@“ﬂﬂ}i U I IR s ™
R

Bl Fla E3 s Fomat Compls Smulste add Tooh window Feip
IEHS& i@l RELE | SERX
AF [ iooec | MU MUGE | B T T

L = :

w finsstar hypower ruragerant_ (L wrakg s ressh ra

[z Aestbanch h1.t‘iq-gll'\-'|s't.ll-l‘.'r.ﬂ.‘r;:.-.ﬁ {00471 11 ]
Mow 1 500 ws  Daita: 2
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Software - PARS

» Parallel Application from Rapid Simulation
Design Flow with PARS

Simulink Design Window

A PARS Dialog Window

Simulink Window showing
PARS generated Tasks

FERE ATy
LIFTRT

Example Multi DSP/FPGA
Target Hardware
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DSP example 1 - Hello.c

» Application file 24 1™
@ compiling @ linking @ configuration

source file objective file task image file application file
(hello.c) (hello.obj) (hello.tsk) (hello.app)
configuration file
(hello.cfg)

B hello.c - HI2E M=E3
UFECE) WEGE) M0y EHI0N
EEEH)

#include <stdio.h>

B hello.cfg - HI2H (=1E
Oy MEEY M0y 200
E=EH

brucessur root Default
task hello data=28K
place hello root *  Your hardware structure:

» available processors
* links connecting them
*  Your software structure:
» tasks to be included
» channel connections between them
+ How to map the software onto the hardware.

main{) ¢
printf{"Hello, world.Wn"};

H
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DSP example 1 - Hello.c (cont.)

» Application file 48 1t~

oy CUWWINDOWSW system3Z2Womd. exe

C:HILWDiamonditt arge tfic6BHAHS undanceWyykangWexample—12>31 ¢ hello.c

C:HILWDiamondit arge titc 6B undancetyykangtexample—12>31 £t hello.ohj

C:HILWDiamondit arge titc6 B undancefyykangtexample—12>31 a hello.cfg hello.app

C:HILWDiamondit arge tifc6BHAHS undanceyykangexample—1 >hello.app

» Application Alall o}H

ﬂ#E Diamond Server: C:W3LWDiamond¥WtargetWcblDW SundanceWyvkangWexzample- 1¥hello.app E@@
File Go Miew Board Help

= | 1B @7 7

Hello, world. A

< b
SMTI02 [0]
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FPGA example 1 - addone

» 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.

Driver . Addone
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FPGA example 1 - addone (cont.)

MUE) BEE) 2
hed S& #

#include <stdio.h
#include <chan.h

A Input parts
INPUT_PORT (0,DIN)

A Output ports
QOUTPUT_PORT (0,00UT)

maintint arge, char «argy[], char =envp[],
CHAM =in_ports[], intins,
CHAM =ouwt_parts [1, int outs)

1
inti, result
printf("3L Diarmond FPGA example-1¥n" L
for (=0 i<1 00 j++) 4
chan_out_woaord(i, 2D0UTY
chan_in_waord{&result, EDINY
printf"d + 1 = %d¥n", i, result).
h
h

TEEE EdY Fi> 318 FEHUME.
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FPGA example 1 - addone (cont.)

I addone.vhd - 2%
OFE(F) WE(E) M0 E2IV) ZSTH)

library ieee;
use ieee.std_logic_116%4.all;
use ieee.numeric_std.all;

library Smt;
use Smt.Smt_pkg.all;

entity addone is
port
-- @Diamond3L Begin@
-- Do not alter the contents of the block between the begin and end tags.

¥_chan_in_8 : IN X _chan_t; --DIN
y_chan_in_@a : OUT ¥_chan_t; --DIN
®%_chan_out_8 - 0UT  X_chan_t; -—-DouT
y_chan_out_8 : IN ¥Y_chan_t; -—-DouT

-- @Diamond3L End@

-- The following signals are always required for a task

clk : IN std logic;
rst : IN std logic;
ce : IN std logic;
ce_clr : IN std logic

-- Do not add any ports after this point
I
end addone;

architecture arch of addone is

begin

®_chan_out_B@.data <= std_logic_vector{unsigned{x_chan_in_#@.data) + to_unsigned{1,
®_chan_in_@.data'length)})};

®_chan_out_B.write <= % _chan_in_@.write;

®_chan_out_@.validwords <= x_chan_in_B@.validwords;

y chan_in_8 <= y_chan_out_8;

end arkh;
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FPGA example 1 - addone (cont.)

P examplel.cfg - H2%=r : E'E'
Or(Fy MEE) M0y 220N ESH)

* Hardware
processor root Default
processor node FPGA attach = root

wire wl root[CP:8] node[CP_DEVICE:@]

* Task declarations indicating channel I/f0 ports and memory requirements
task addone ins = 1 outs = 1 file = "FPGA%addoneWaddone .fcd"
task driver ins = 1 outs = 1

* Set up the connections between the tasks.
connect c1 addone[8] driver[8]
connect c@ driver[8] addone[8]

* Assign software tasks to physical processors
place addone node
place driver root
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FPGA example 1 - addone (cont.)

Zi Diamond Server:  C:#W3LwDiamondW... [Z|[B]X]

File Go MWiew Board Help

| | 1l BB 2 # T

3L Diamond FPGA example-1 -
a+1=1

1+ 1 =2

2+ 1 =3

2+ 1 =214

4 + 1 =5

L+ 1 =56

6 + 1 =7

F+1=28

g8 + 1 =29 B
2+ 1 =18

18 + 1 = 11 v
i >
Reac SkATI0G [0]
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IDE example - addone

74 31 Diamond - fpga.example-addone_CP/objects/n23/addone. vhd - 3L Diamond

File Edit Mavigate Search Project Diamond Bun Window  Help

P E EDBA Y 0-Q- YR

i (!
5 | &2 9L Diarmond |
&2 Diamond source view &2

= O @ driverc T addone,vhd i3

E ¥ i library ieee;
=2 fpga.example-addone_CP Z wuse ieee.std logic 1164,.all:
readme twt 3 use ieee.numeric std.all;
=-TF node 4
=] B addone 5 library 3mt;
addone, uct &  uge 3mt.3mwmt_pkg.all:
addane, vhd K
addone =cf =] entity addone isl
E} addone_pkg.vhd 9 port | .
=-JF root 10 —— @hiamondiL Begind
=& driver 11 —-— Do mot alter the contents of
driver c 12 ¥ chan in 0O IN X chan t;
driver.h 13 v chan in O OUT Y chan t;
i CDHHEHMHQ 14 ¥_chan out_0 : OUT X chan t:
17 Wires 15 ¥ _chan out 0O : IH ¥ chan t:
- . e e 1A —— 3N Aamoncd 3T, Eacdid

the block bhetween
-—0IN

-=-0DIN

—-porr

—-porr
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IDE example - smt350

= 31 Diamond - fpga.smt350. smt368_v0331b/objects/n232/counter.vhd - 3L Diamond

File Edit Mavigate Search Project

N i o1
[ |2 3L Diamond |

= Diamond source view 57

EEV

dsp_example_yvk
fpga, smt350, smt363
fpga.smt350 smt368_dac
=B fpga, smt3s0 smtIeE_v0331h
=-JE fpgadsl

i) dac

i) adccm

i) adc

=@ DacClkl_CM
DacClk1_CM, uct
DacClk1_Ck, vhd
DacClk]_CM, =t
El DacClk1_CM_pkg,vhd
@ cdm7005
i) counter
i) storage
=-TF roaot
@ fi20da_a
@ fit2045_5
i) display_a
i mainctd
i) display_B
=6 smt3s0
smit3al.c
smt3a0.h

Diamond  Bun

b EDHE : O

33
34
35
36
37
35
39
40
41
42
43
44
45
46
47
45
49
50
51
52
a3
54
a5
56
a7
58

: 59 if rst = '1°
e ————

o "Qi' A f "

Window Help

= O |8 counter,vhd 2

hegin

—— cocurrent process#fl: state registers
State reg: process(clk, EST)
hegin
if [(rst='1'] then
current state <= 30;
el=zif (clk'event and clk='1')] then
current state <= nexXt state;
end if;
end process;

—-— oocurrent processff: combinatioral logic
cowd logic: process (rst, CUFrent state)
hegin
case current state is
when 50 =>
if r=st = '1l' then
*_chan out 0O.data(l5 downto 0O)
next state <= 30;
else
¥ _chan out O.data(l5 downteo 0) <= "OO0OO0OOOOOOOOOOO":
next state <= 31;
end if:;
when 51 =>

<= "oooooooooooooooor;

then
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IDE example - smt350 (cont.)

CDCM 7005
—=|{ 0 REG_IN REG_OUT 0 ADC STORAGE
CTL 1 0 CTL SAMPLES 0 0 DIN DOUT 0

L J

L J

Adc3s0Spi.vhd
Dac3a05Spi.vhd I
e vh ade,vhd fifo_ic.vhd

idkgggsgé;u:ncer whel divby28m . vhd storage.vhd DDS DAC
DacHRegSequencer,vhd SAlEs L
ClkRegSequancer vhd
Adesinterface vhd
Dacinterface.vhd
ClksInterface.vhd dds.vhd dac.vhd
Cdm 005 vhd

Y

0 SAMPLES

ComPortRegisterCecode. vhd
ComParts_ vhd
divby2%m.vhd
SMT350 DISPLAY_A
RAWT 0 > 0 DATA
CONTROL CDCM 7005 RAW1_CONFIG 1 et
HAWEZ 2
- »| O ADCDATA
0 STATUS COMTROL 0 RAWZ_CONFIG 3 DISPLAY B
FREG_SETTINGS 1 ——s| 1 FREQ_SETTINGS FET1 4 -
0 DATA
—=| 2 SHUTDOWN FFT1_CONFIG 5 s 1 CTL
FFI2 68 |
FFTZ_CONFIG 7 | FFT2048 A
TEXT 8 — DISPLAY_FFT_A
_‘ 0 DIN pouT 0 = 0 DATA
e 1 CTL
MAIN CTRL
| 6 DIN DOUT 0 FFT2048_B DISPLAY_FFT_B
= 0 DIN DoUT 0 = 0 DATA
o 1 CTL
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Xilinx ISE example (cont.)

ES Xilinz - ISE - C:¥Xilinx92ittworkWcdcm7005%Wcdem7005.ise - [Design Summary]

i File Edit Miew Project Source Process Window Help

DR HF LI YBBEX e R:(POHAM B|[A:® B
x
sources for: | Synthesis/lmplermentation

(= cdem 7005
= €75 wcdvex3h-10fEES
= gl CAn 7005 - arch (Cdr 7005, vhd)
[hgl | -DIVE Y290 - DIVEY29M - a1 (divby29m, vhd)
=] I_Can'nrts - ComPorts - ComPorts (ComParts, vhd)
I_CDmF‘DrtHegisterDecnde - ComPortReqgisterDecode - ComPortRegisterDn
=] I_.-“-‘-.dcslnterface - Adcsinterface - ARCH_AdcsInterface (Adcsinterface, vhd)
I_.ﬁ.chegSequencer_.ﬁ. - AdcRegSequencer - ARCH_AdcRegSequencer (&
[hgl|-Adc3B0Spi_A - Adc3505pi - ARCH_Adc3505pi (Adc350Spi,vhd)
I_.ﬁ.chegSequencer_E! - AdcRegSequencer - ARCH_AdcRegSequencer (¢
[hgl|-Adc3805pi_B - Adc3B0Spi - ARCH_Adc350Spi (Adc350Spi,vhd)

— B Mo clmbe e - - | S [T RN F o ot B I S DY RPN NN p SR, PR APURPIN U S A —

! | >
= Sources | 5 =napshots " [ Libraries

4

3

Processes for Cdm 005 - arch

= Add Existing Source

™ Create Mew Source

7 Wiew Design Summary
% Design Utilities

» ¥

User Constraints
ST

|

Synthesize -

=-#2 Implement Design
2 Translate
f) Map
F) Place & Route

F-Py  Gernerate Proaramminag File

mCh A K2 e [info

5 FPGA Design Summary
=-Design Overview

surnmary

(108 Properties

[ Timing Constraints

[ Pinout Report

[ Clock Repaort
=-Errors and Warnings

synthesis Messages

[ Translation Messages

[]Map Meszages

[JPlace and Route Messages

[ Timing Messages

[ Eitgen Messages

&ll Current Messages
=-Detailed Reports

Synthesis Report

[ Translation Report

[ Map Report

[ Place and Route Report

[ Static Timing Repart _

M Ritarn Bennrt ¥

[ ¥

Froject Properties
Enable Enhanced Design Summary
[ Enable Message Filtering
[ Display Incremental Messsages
Enhanced Design Surmmary Contents
Show Partition Data
1 Show Errors
1 Show Warnings

< o 2T T

= 2 2 = = r

—| [Tal = m
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Xilinx ISE example

= ==




Modelsim example

ES Xilinz - ISE - C:¥WXilinx92iwtworkWdac¥Wdac.ise - [Design Summary]
1 File Edit Wiew Project Source Process Window Help

DEFEF &

._| |_| UICes

Sources for: | Behavioral Simmulation

i=]dac
= £ ®odvsx 351066

= [hgfth _Dac_vhd - behavior (th_Dac, vhd)
[4guut - Dac - arch (dac,vhd)

=] th_cnuntdac_uhd - behavior (tb_countdac, vhd)
uut] - counter - arch_counter (counter,vhd)
[4guute - Dac - arch (dac, vhd}

=) [ th_counter_vhd - behavior (th_counter,vhd}
uut - counter - arch_counter (counter,vhd)

Er¢ Sources |m5napshnts " [y Libraries

Processes for! tb_countdac_vhd - beh:
™ Add Existing Source
™ _Create Mew Source

=% | ModelSim Simulator

M SImulate Cenawiora

Faodel

SR EX DA D ILLHAES BN %Eml T s mmﬁ

7 FPGA Design Sumrmmary
= Design Overview
Surnrmary
[]108 Properties
[ Timing Constraints
[ Pinout Report
[ Clock Report
= Errors and Warnings
synthesis Messages
[ Translation Messages
[ Map Messages
[Flace and Route Messages
[ Timing Meszages
[Bitgen Messages
&ll Current Messages
= Detailed Reports
synthesis Report
[ Translation Report
[ Map Report
[ Place and Route Report
[ Static Timing Report N
M Ritoen Bennr b/

Project Properies
Enable Enhanced Design Surmmary
1 Frahlp Mez=aar Filtering
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Modelsim example (cont.)

ﬁ ModelSim PE Student Edition 6. 4a

File Edit Miew Cormpile Simolate  Add  Wawve Tools  Lavout  Window  Help

el o8 fnBn |4 (B[ w0 HEEEBR BTGy oo || LLw
QQ Q8 T ERE|| e
Warkspace =3 H & X
|"11nstanl:e
] k1 ftb_countda
: = EEI:E : ftb_countds
& tb_ck i ftb_countda
= tl:u_rsl: w_chan_ ftb_countda
o stand;rd ftb_rcountda

B std_logic_t164 53 Feplze)

Wl std_logic_arith
Wl std_logic_unsio)
Il rurneric_std
Bl smt_pkg
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PARS example - add one

File Edit Wiew Sirmulation Format  Tools  Help

O =S nom jinf | A2 =

Constant

+

_|-|I|_rrr| - - [ Q057 |

Add
Counter Result

Free-Running

! | 5056 |

Operand

100% BEBEEE T=8455.000  [FixedStepDiscrete
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Future works

» ITRC Forum M A| 0’4 (2010.05.25)
> Full-Duplex AF Relay 434
- Relay: EM-level self-interference cancellation
- Destination: real-time or image processing

 IDE Of|H| RE e 2 M
» PARS programming

- FPGA module
- ADC/DAC module
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