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Agenda

- Model-Based Design of Embedded Systems
—~ Challenges in DSP system design

= Simulink and Blocksets
— Quick Simulink demo
— Video surveillance demo

- Hardware Implementations
- Implementation on DSPs and Altera FPGAs
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The MathWorks at a Glance

4\ Headquarters:
Natick, Massachusetts USA

4\ USA:

California, Michigan,
Washington DC, Texas

4\ Europe:

UK, France, Germany,
Switzerland, Italy,
Spain, Benelux

4\ Asia-Pacific:

Korea Earth’s topography on an equidistant
) o cylindrical projection, created with the
4\ Worldwide trai ning MATLAB Mapping Toolbox

and consulting

4\ Distributors in 25 countries
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Key Industries

Core

- Aerospace and Defense
- Automotive

-  Communications, Electronics,
Semiconductor, Computers and
Office Equipment

- Education
Emerging

- Biotech, Pharmaceutical and Medical
- Financial Services

Industrial Equipment and Machinery
Instrumentation

Ongoing

- Chemical and Petroleum
- Earth and Ocean Sciences
- Utilities and Energy




<) The MathWorks MATTLAB&SIMULINK

The MathWorks Product Family

Blocksets

Code Generation for
Rapid Prototyping and
Production Deployment

Stateflow

Toolboxes

E SIMULINK

MATLAB

X

DAQ cards
Instruments
Databases

Desktop Applications
Automated Reports

Core Platform for
Signal Processing System Design
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Challenges in Embedded System
Design

- Handle Increasing complexity

= Design team integration

= Reduce Time-to-Market
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Problems with Traditional Development

Requirements and Design Implementation Test and
Specifications Verification

v —
] U (IR

Text-based
- Prevents
rapid iteration

Traditional testing
- errors found
too late in the
process

Manual coding
- introduces human
error

Physical prototypes
- Incomplete and
expensive
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Advantages of Model-Based Design

Requirements and
Specifications

Design

Implementation Test and

Verification

v _
@\(L/; oM

Model elaboration

i

= L= T e L=
B £an " B £an "
o= = EE
- = -EI- - !j -E_‘_‘ =
Executable models  Simulation Automatic code generation  Test with Design
-unambiguous -reduces “real” prototypes -minimizes coding.errors
-only “one truth” -systematic “what-if”

- detects errors earlier

analysis
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Model-Based Design with Simulink

}"-.* _
Executable Specifications
from Models

" Confinuous

Tact ond Simulink Design with

Verification Models Simulation

Aemenlnﬁnn with
" Automatic Code Generation
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Model-Based Design Allows You to Overcome
Design Challenges:

= Handle Design Complexity

- Reuse IP, Simulate at high speeds, collaborate with multiple
design teams, utilize system-level design abstraction

= Design team integration

- Analog/Mixed-Signal, digital hardware, DSP S/W, control S/W
designed in one model

- Co-design and partition HW and SW components

= Reduce Time-to-Market
- Generate code automatically for HW and SW
— Accelerate verification using executable specification
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User stories: RealTek

RealTek Gains 50%o of Market Share with a New Audio Chip
Designed with MathWorks Tools

Challenge To unify different engineering disciplines an a
single developrnent platform

Solution Standardize on Mathwarks tools to streamline
the design process and enable analog and DSP
designers to work together

Results " 50% market share in first vear of product
release,
Products Used = High return on investment,
MATLAE " Improved collaboration and reduced design
Simulink time.,

D5SP Blockset

Fixed-Point Blockset
Coptimization Toolbox
Signal Processing Toolbox
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Simulink Tutorial: Model Construction

S« Drag and drop
ta 73 | - nn
EEENEMEE| - comnec

Sources Sinks Continuous Discrete Discaontinuities Signal Signal
Fouting Attributes

. _ o
1:‘ al‘i" == y=f{u) xﬂwi ®®| >%§ Mise - DI g Ital

ol AdtandbE Lol LemDemer | Mol PR Melhe -~ Fast frame-based
Blocksets & commonly Ldditional hath Simulink Elack Library 5.0 S I m u I at I O n

Toolboyes used blocks & Discrete Damos Copyright (c) 1890-7004

The MathWorks, Inc.
BEE Analog

—- Variable-step
numerical integration
solvers

— Zero-crossing
detection

L¥)

o

Ready |131% odeds
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Signal Processing Blockset

7] Library: dsplibv4/Filtering
File Edit View Help

T3 T o=

B=E

S[=1Ey

= Streaming data

= Multi-rate systems

= Transforms, filters, estimators
- Enables frames in Simulink
= Fixed- and Floating-Point Support b|

=1Lib rary: dsplibv4fSignal Management |Z| |E| E|

= Library: dsplibv4/Estimation

=1 Library: dsplibv4 =3 File Edi  view
File Edit Yiew Help
L = [rn s n]
2) [ e S| |
L \J,N ;f,'T's-\ f(u) «=F ?—@‘ . . a .EIWFJBS
Switches Buffers Indexing Signal
Dsp Dap Filtering Transforms Signal TRl Atributes
Sources Sinks Operations

= [ . .
\% ﬁ \‘ﬁ % Example 1 - Envelope Detection

Functions Managament

:f.@g Signal Frosessing Blodwset Librany 5.0 -- >> dSpWWVIIb. mdl

Copyright 1995-2004
The hlathinfods, Inc.
Platform

>>dspwwy
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Example 2 - Video Surveillance Systems
using the Video and Image Processing Blockset

E!Lihrary: viplibw1 ;lglil

File Edit View Formatb Help

Fixed-point video surveillance system

M| | i ‘ ‘%I)El 3 based on Sum of Absolute
P E2EN RN e . i .
Sources Sinks Analysis & Conversions leferences mOtlon deteCtlon
T p !->
2 ol w |H

Transformations Operations

afe) fi}h

‘ \ ‘ Elvid_srv_sim 1Ol x|
abc File Edit Yiew Simulation Format Tools Help
Text & Graphics Transfarrms Utilities 0 | ==& | & [ =] | ) c‘:| ) = |N0,ma| vl| 5 i | = i
couree id surveillance Recording
® = based on Motion Detection
- 3 rded Vid
uint [120s160 ol atriz:
. Frocessed ‘ideo maalt el S0]__y. | st
Demos Info e
o Motion-frame Count |- -
- - int:
¥Yideo and Image Processing Blockset 1.0 1.5e5 InThresh e .
5 Thresh —L]—p
Copyright 2004 The MathWorks, Inc.
OFF boalean sa0 Trigger baolean Motion
Thrashold
SAD Wideo Frame Capture
totion Thrashold
Ready [100% [ |FixedsStepDiscrete 4
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Example 2: Video Surveillance System

J Original... EIE]BJ J Motion ... EIEJBJ 4 Recorded Frames

| Axes

Source Frames

High rate: 30 fps Aperiodic rate

(<< 30 fps)
4

vipmen_intensity avi ——— ———y
‘ v 160%120, 30 fas | ntensity
Motion Energy | 185i(255) I_ R 7 N
QL Muttimedia Eils
- Threshald ([ Toviden
Display
Wction Tr
F1 Last
| . =H
[ e o 15
To Video - - - hdation rt Count
| Display only enables recarding of video frames in
wehich maotion estimates rise above athreshald.

OGS In effect, it only records "scene changes.

1 =
Frame Courter Total Frame Count

Paused 1099%

Total # of ‘Dmm
Recorded Frames |

>> vipsurveillance_win32




Motion Estimation:
Sum of Absolute Differences

=1 vi psurveillance_win32/Motion Energy

|inf | Marmal

Dl Estimate motion

Iy R I

Compare
Threshold

Intensity
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i vipsurveillance_win32 * [Z|[E|[‘S__<|
File Edit Wiew Simulation Format Tools Nelp
O =ES P inf Mormal - B2 BREE
Surggillance Recording FixedStepDiscrete
hction
Threshold
—
vipmen_intensity avi 5 -
; —— —
Y- 160x120, 30 fps | Intensity SAD
Mation Energy |1 25/ 255) 1 . et
From Multimedia File " \ To Video
Dizplay
Y Motion frames

[ iH | |

Mation Evert Courit

To Wideo
Display

In effect, it only records "scene changes "

Criginal frames

Cnt
Frame Courter Total Frame Courit

Paused 109% BEEEE T=0.000 FixedStepDiscrete
—

Record frames
& update count
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Example 2: Video Surveillance System

J Original... EIE]BJ J Motion ... EIEJBJ 4 Recorded Frames

| Axes

Source Frames

High rate: 30 fps Aperiodic rate

(<< 30 fps)
4

vipmen_intensity avi ——— ———y
‘ v 160%120, 30 fas | ntensity
Motion Energy | 185i(255) I_ R 7 N
QL Muttimedia Eils
- Threshald ([ Toviden
Display
Wction Tr
F1 Last
| . =H
[ e o 15
To Video - - - hdation rt Count
| Display only enables recarding of video frames in
wehich maotion estimates rise above athreshald.

OGS In effect, it only records "scene changes.

1 =
Frame Courter Total Frame Count

Paused 1099%

Total # of ‘Dmm
Recorded Frames |

>> vipsurveillance_win32




Motion Estimation:

Sum of Absolute Differences

=1 vi psurveillance_win32/Motion Energy

Estimate motion

Compare

D '
Intensity |_.
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Threshold I
il vipsurveillance_win32 * E”E”‘S__d SADN
File Edit Wiew Simulation Format Tools Nelp
O =ES P inf Mormal - B2 BREE
Surggillance Recording FixedStepDiscrete
hction
Threshold
—
vipmen_intensity avi 5 -
; —— —
Ve 160120, 30 fps | LR
Mation Energy | 2517255 | e i
From Multimedia File <hold | To Wideo
Dizplay
¥ Mation frames
§1 La]
SH
[— Record frames

» Ll
\ Cntj
To Widen = B pr— - Mation Evert Courit
Di=splar nly enables recor Of video Trames ||
Fa which motion estimateswshold. & u p d at e C 0 u n t

In effect, it only records "scene changes "

L 3

Criginal frames

Cnt
Frame Courter Total Frame Courit

Paused 109% BEEEE T=0.000 FixedStepDiscrete
—
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Motion Detection with Thresholding

=101 %] Motion levels ‘
Lo hBE . | B & & : : -

Video Motion Estimate

JJ%I

Detection Threshold |
* Captured Video Frames

hation Event Count

Only enables recording of video frames in
wehich mation estimates rize akhove 5 threshald.
In effect, it only records "scene changes."

Original frames

Tt [
Frame Courter Total Frame Cournt

Paused 109%, (TT11] T=0.000 FixedStepDiscrete
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Embedding
Signal Processing Applications
on DSPs and FPGAs

© 2004 The MathWorks, Inc.
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Production Code Generation

 Based on Real-Time TOYOT A

Workshop code
generation engine

» Generated code is ANSI ':'ff-};""-"m““' DENSO
C — efficient, readable,
editable
- Supports and utilizes ﬁfi
Real-Time Workshop ) A :
Embedded Coder
Honeywell

= Proven automatic code

generatlon teChnOIOgy LOCKNEED .AW
for critical applications e it oAl
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Production Code Generation
Successful in Automotive and Aerospace industries

“Visteon Powertrain has demonstrated that model-based
software development can generate quality software
In less time, and the automatic code ROM & RAM
sizes are equal to or better than hand written code.*”

Table 1: Code Size comparison between a fixed-point

Table 2 ROM and RAM comparison between a
hand code and auto code.

floating-point hand code and auto code.

Code Size Hand Code Auto Code
ROM 6408 6192
Hand Code 928 RAM 132 112
Auto | No overflow/underflow check | 904
Code | Check OF/UF everywhere | 1562
<[_Check only where necessary | 934 >

*Based on Tasking Compier 1or S1.10

* Multi-Target Modeling for Embedded Software Development for Automotive Applications
Grantley Hodge, Jian Ye and Walt Stuart, Visteon Corporation
2004 SAE World Congress, Detroit, MI. March 8-11, 2004
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Embedded Target for TI C6000 DSP is...

... 1. atool for production code generation
- Processor-specific, optimized
- Simulink blocks and optimized libraries (FIR, FFT, ...)

...2. ameans for project automation
- Processor-specific, automatic
- APIs for CCS IDE, Compiler/Linker

... 3. aplatform for rapid prototyping
- Target-specific, integrated

—  Simulink hardware blocks and device drivers
(ADC, DAC, RTDX, daughter cards)
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1. Production Code Generation
a) How good is the generated code for TI C6000?

= Code generation philosophy
for C6000 DSPs:

- Generates efficient,

STS objects stsSys3_Output, stsSys3_Update

portable, readable, editable | s, .,

per interrupt

C O d e Max percent of interrupt interval

System name J
— Supports code profiler to i
help identify code J

performance bottlenecks

- code segments that
provide highest return on
optimization
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1. Production Code Generation
b) How can | further optimize the code?

= Provides alternate methods for
code optimization

— Manual optimization by user
Click on link in profile report to
Jjump to relevant code section

— Target-specific blocks

— Engineering services

[

MATLAB&SIMULINK

e " ok tieke
Qosus ko F [ EmBs RESE

L

RRRRR

FixedStepDiscrete
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1. Production Code Generation
Target-Specific Blocks

= C-callable assembler libraries
-~ Simulate bit-true in Simulink

- Generate calls to hand-
optimized assembler libraries

— Highly optimized implementation
of core functionality

— C62x and C64x fixed-point
DSPs
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1. Production Code Generation

= Recap of code generation with
Embedded Target for TI C6000

— Quickly create a complete, working code base

— Utilize code profiler to help identify any
performance bottlenecks in generated code

- Choose from several approaches for code
optimization

...optimize only when and where necessary...
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- n ~
: 2 P r t A t m t n #1C64xx Rev 1.1 XDS560 Emulator/CPU_1 - Clyhxx - Code Composer St
] J u I Edit ‘iew Project Debug Profiler GEL Option Tools PBC  DSPBIOS Window Help
wH|fBER| o 9 o o 6z 2 | wE T E E
| jl f R G| SN

ICB41 Bdsksurveil_hsrtdx.pit;"Custom_M\-\-"

= Create and populate Flw|oEEEEEA o

. H @ Files
CCS project 0 || E o

Ea Projects
Eﬁ c6416dsksurveil_hsrbdx.pjt {Custom_MW)

™l (21 Dependent Projects
[+-(Z1 DSP{BIOS Canfig

ﬁ' [#1-[C] Generated Files
I I l [-[20 Inchude
u A u to ate 1 N I [Z1 Libraries
“ Ela Source
- - . 6416dsksurveil_hsrtdx.c
CO I I l I I e/I I n k/d OWn | O ad 2 £ 16dsksurveil_hsrtdx_data.c
p ﬁ: 64 16dsksurvell_hsrtdx_main.c
. W choe_csl.e
% t_nonfinite.c
t_sim.c

41 fdsksurveil_hsrtdx.cmd

[Mw_chxzzz_csl.c] "cinticoshcb000hcgtoolssbin~elex" -g -o2 -1"DisApplications -MATLAB? ~simulink-include" -i"D:
[rt_nonfinite.c] "c:ticocs cb000hcgtoolshbin~clbx" -g -o2 -1"D:sApplications-MATLABY “simulink-include" -i"D:

[rt_sim.c] "e:nticcsweb000wcgtoolsshin~elex" - -oZ -1"DisApplications/MATLAEY “simulink-include" -1"D:~Appli

[cb4lbdsksurvell hsrtdzefg.sbZ] "ec:“ticeshcblllhcgtoolshbinheléx” -g -wZ -1"D:i- Applications /MATLAB7 “simulinkl = I

[ebd4lbdsksurvell_hsrtdzcefyg_c.c] "cisticesscb000hcgtoolssbinselbx" -g -o2 -1"D:isApplications -MATLABY ~simulink For Help, | /|

[Linking...] "c:inwticocswcb000wcgtoolshin~clex" -@"Custom Mw.1lkf" I

Loading Program

Build Complete,

0 Errors, 0 Warnings, 0 Remarks. Loading Program

g D:vApplicationsyMAT LaE Pwork o4l Bdsksurveil_hsrtds_

Loading sections.

stack: 32752 of 262144 at 080031440
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= Utilize CCS to:

- debug, test,
and verify
code

-~ add and
customize
code

File  Edit
g =

Wiew Project Debug Profiler GEL Option Tools PBC  DSPIBIOS Window Help

EX

| = B oK &

|c:841 Bdsksurveil_hsrtdx.pitj|Cu tom by

Hls O E =[EH
(@ Fles |

+-[Z] GEL files
-1-423 Projects

= ﬁ cb416dsksurveil_hsi
?} (2 Dependent Projects
+-[_1 DSPIBIOS Config
+-(_7]) Generated Files
+-[Z7 Include

(21 Libraries
-4 Source
chd16dsksurveil
B4 16dsksuryeil
B4 16dsksuryeil
MW e _csla
rk_nonfinice.
rk_sim.c
16dsksurveil_hsr

>

B

a8 0a

=e

% local block i-0 wvariables =

int32_T rth_MatrizSuml; _
int32_T rth_MatrizConcatenation[2];
int32_T rth_MatrizSum[160]:
int32_T rth_IntegerDelay:
boolean T rth_Switch[4]:
boolean T rth_Llogicallperator:

ST _set(&stsSys3_Output, CLE_gethtime()):

BElock: <Root: -From RIDX (rtds_srec) *7

1Busy (&videoFrames)) {

ideclFrames, (void*) cbod4lodsksurveil hsrtdxz_B.FromRTDX,
uintd_T)):

P-Function Block: <Root> From RTDXE1 (rtdz_sro) =7
{|RTD¥_channelBusy (&motionThreshold)) {

RTDY_readWB( &motionThreshold, (voild#*) &Scbd4lbdsksurvell hsrtdz_ B.FromRT
l*zizeaf (int32_T)):

readNE
2 [RTDX_readME)

e

Watch Window

o Watch Locals &2 Watch 1

CPU HALTED

For Help, press F1 Ln &3, Col5 UM
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3. Rapid Prototyping — Scenarios

Use Supported DSK/EVM# | Use Custom Board + Use TI DSP Simulator
Emulator
1. PC+ DSK/EVM 1. PC+ CustomBoard+ [1. PC
2. Emulator Optional Emulator 2. Simulator: Very Slow
3. Connect through USB, |2. Connectthrough
Parallel, PCI, or JTAG JTAG port
ports

Generate code
S-I-L prototyping”

Generate code
H-I-L prototyping”
RTDX

Generate code

H-I-L prototyping®
RTDX

Access hw devices —
ADC, DAC, daughter
cards, etc.

Test and verify in CCS |+« Testand verifyin CCS|e Test and verify in CCS
 Test and verify using « Testandverifyusing | Testand verify using
MATLAB and MATLAB and MATLAB and

Link for CCS Link for CCS Link for CCS

# Supports 6701 EVM, 6711, 6713, and 6416 DSKs. In v.2.1, DM642 EVM will also be supported.

*From MATLAB

R
I

o=
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Steps to Target the TI C6416 DSK

=] c641 6dsksurveil_hsridx

RTDX blocks

Edit  Wew Simulation Format  Tools  Help
FEHE & 3

|N-:urma| j @ ¥ H @'

Video Surveillance with Motion Detection

CE416 DEK S HDE-560

From R TELR
videoFrames

From RTLx
mationThraeshal

Howi to use this demao:

ouble-click 'Build/Reload & Run' to build and run
amo application on CEHG DSK. Double-click
n'Halt ema' to end demo processing.

DIP Switch

1]
To RTLUE
— .
‘deo In IS B motionFrames
hiation-frame  Count jr— UL LSS
eventCnt
InThrash
To RTDX
i | .
Thresh muotionEst
Rawfa0 Switch Trager > CEHE DS
2 LED
5|

Wideo Frame Capture
hotion Threshold

Buildl / Reload
& Run

Halt Demo

Info

Script

=

10455

FixedstepDiscrete

>> c6416dsksurveil _hsrtdx
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Steps to Target the TI C6416 DSK — 2

= Select target options (DSP/BIOS, compiler settings, etc)

Ll Configuration Parameters: c6416dsksunveil_hsridx/Configuration

Select: |
. S olver Code generation target bope: | CR41605K.
-~ Data Import/Export ¥ Enable High-Speed RTDi
- O ptirnization . - "
£ Disgnostics - I Dasze workspace
- Sample Time CCS handle name: ICC5_0kKj Select:
- [ata [ntegrity " o Salbver
- Conversion CPU clock rate crigh | Dstault - Data Import/E sport c s anGe al o —— oL daries
- Connectivity CPU clock rate [MHE] |BDD - Optimization L v Iriine n-time librany furctions
- Compatibility =1 Diagnostics -
. o d [allowe LSE diff
- Madel Referencing i Sample Time peed [allow flerences)
- Hardware Implermentation i Diata I nkerity
- Model Referencing : ohvErsion
[=I- Real-Time workshop Connectivity
- Comments i+ Compatibility
- Symbals - Model Fefergfting
... Custom Code - Hardware Implaientation
- Debug 3
- Interface I H H I 1
Inline Signal Processing
- T1 CEO00 code o .
et Liah/S d RTDX Blockset functions
- T1 CRO00 linker I g p ee
- T CE000 mntime

[I Incorporate DSP-BIOS

Ok | Lancel Help | Apply |
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Steps to Target the TI C6416 DSK — 3

= Build process
- Auto-generate ANSI C and ASM code
— Integration of RTOS and scheduler

— Create full CCS project in IDE Invoke
compiler, linker, and download code

-~ Run target
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Target the TI C6416 DSK — 4

=101 %]

File Edit Wiew Go ‘Web Window Help

= Automatic profiling — o

of program
. Frofile Report j Add to Favarites
executing | preone|

H «s |8

On DS P » Systemname vitl_srv_cBid
/ STS objects sts3ys3_Output, sts3ys3_Update
oy Max time spent in this subsystem
System profiling per interrupt 130164004 ps
InC|UdeS ent”'e Max percent ufinterruptintemal
DSP application J
COde o System name vid_sm_chdfvideo Frama Capture hotion Thrashald
STS objects steBys2_ Qutput, stsSys2_Update

Max time spent in this subsystem 2579 ps

| Subsystem profiling per interrupt
Max percent of interrupt interval

>> cc=ccsdsp;
>> profile(cc, report’)
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Design Verification:
Real-time Visualization

ol ) RTDX Video Monitor =y
- H OSt S I d e | File Edit “iew Inserk Tools ‘Window Help
Vlsuallzatlon USIng . w10 Inter-Frarme Mation (click to adjust threshald)

Llnk fOr COde il o Eﬁtimﬁtﬁj
Composer Studio 2'7'J
- 0 0 0 I 50 60
Log and plot estimates
over time (scrolling data) | .o Capture: 14

| Input video frames

| Captured frames

>> c6416dsksurveil _hsrtdx
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Embedding
Signal Processing Systems in Altera
FPGAs Using the DSP Builder

© 2004 The MathWorks, Inc.
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. MATLAB
Altera DSP Builder SIMULINK

5 mo dem_ref_demo

File Edit View Simulation Format Tools  Help

Ol S 3 & RE &

OPSK Modem ==
Reference Design | |I:- 1

EEF Feults

I — —
N S

Ll .
Ermor P

o RS BT

Compars nputto RS Cecoderand Cutputto RS Encodsr
1

H|

EER Rasults

] —
wem e

Ervor Fean
a1 for M I i

=

Compars Modem nputand Cutput Cata

e
N B
(.
S
Svalch il
=
E: -] ) N eeTTNE|
= .
—
Sia = =TS ]
= i
b
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- MATLAB
Creates Creates Download Verify
HDL Code Simulation Test Bench Design to in
- Development | Hardware
Board

Creates
Process

Plug -In

< \

QUARTUSII

SignalTap®

Synplicity

Q@

QUARTUSII
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Custom Co-Processor Development
SOPC Builder DSP Builder

Reed-Solomon
=lojx 2 EET

Altera SOPC Builder - nios
File Gystern Module View Help

Sritans Cortiris | o e s | Sysbon Ganeration |

FRRRRRRRED

Stand-Alone Processor + Co- Dedicated Hardware
Processor Processor Architecture
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DSP Builder Library Components

[ simulink Library Browser — 1O =]

= Arithmetic ZE
n BUS Manlpulatlon AZ2D_1 12 Bit Signed: 420_1
- Complex Signals

Connects to the analog-to-digital 12-bit Signed input bus on the Stratis DSP development board.

- simulink = T o
- W altera DSP Builder DT T2 Bl Sl

& 23 AltLab

= Logical Components Bofas

- SOPC Ports L] ol s [8] sorronswe
= 2‘ APEX 20KE DSP Board EPZ0K BUTTOM S

= St O r ag e - 2] APEX 20KE DSP Board EPZ0K

- MegaCore® IP B e (5] o1 1468 U

A20_2 12 Bit Signed

BUTTOM 5w/2

- 2] Skratix DSP Board EP1525
=l B S0PC Ports =

. 2] AVALOM Ports
. at e an g e e B Cuskomn Instruckion
----- 1 State Machine Functions DFE“;'.EZ':- DEBUG & —

1 |
u St at e M aC h I n e - T Alteritzﬂrzschre FIR. Compiler v2.6.2 BERuCH G DEBUG B
n_

D2a_2 14 Bit Unsigned

£

[#
[+ §| Altera MegaZore IIR Compiler v1.3.3
[+ Altera MegaZore Reed Solomon Comp
" A|tel’a lel’al’ = orbl Compiler w32 | [ FhEE A EVAL IO IN
[+ §| Altera MegaZore Viterbi Compiler w3.2 E
[+ El Altera Megacore FFT Compiler L ravaonr
n D S P B O ar d - W] Altera Megacore NCO Compiler v2,0.: W{}' EWal 10 0uUT
[+ El Altera Megacore Time Limited FFT Cor
- W] Communications Blockset - = LEDO @:
e N Lo e 1 .
N R _'l_I =l
Ready 2
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Filter Design HDL Coder for Digital

Filters
= Description
- Design IIR fixed-point filter
- Generate synthesizable VHDL or Verllog

- Verify implementation through
co-simulation

- What you will see
- Fixed-point filter design

- Automatic HDL generation with
Filter Design HDL Coder

- Verify implementation with
Link for ModelSim




ff) The MathWorks MATLAB&SIMULINK

Link for ModelSim
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Simulink and Model-Based Design
Produce Results Across Industries

TOYOTA Standard for Powertrain Controls
Production Code Development

A
LOCKHEED MARTIN _}~  JSF Flight Control System

W-CDMA Baseband Processors

Specialty Chipsets for DSP Customers
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MATLAB Central

= www.matlabcentral.com
= Qver 1,500 MathWorks- and user-contributed files
= MATLAB files and Simulink models for download
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Summary

« Simulink brings:
- Model-Based Design to large-scale projects

-~ More comprehensive coverage of
embedded system development

-~ New domains and applications

= Visit the web for more
www.mathworks.com/r14

" Executable Specifications .

from Models
= Visit us at the booth to see more /

Continuous s oy
L o Simulink Design with

product demonstrations Crfon Models  Simultr

Aemamminn with
Automatic Code Generation
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