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m DSP Builder Version 2.1.0 Key Features

— Stratix™ DSP Development Kit
e Filtering & QPSK Modem Reference Designs

— Stratix™ GX & ACEX® 2K Devices
— Multi-Clock Support
— MathWorks Release 13
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DSP Builder 2.1.0

m Key Features

— Stratix DSP Development Kit
e Filtering & QPSK Modem Reference Designs

— Stratix GX & ACEX 2K

— Multi Clock Support

— MathWorks Release 13
m Current Schedule Release

— Production: WW39

— Beta: Now
e Contact Tapan Mehta (imehta@altera.com)
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Stratix DSP Boar

m Board Configuration Block
— Global Reset
— Clock

m Connectors :
— AD, DA, Switches, LED
— 7 Segment Display

m On Board Memory Interface
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Generic Support for DSP Boards

lock Parameters: AZD_0 12 Bit Signed Hl

- S-Function

|1zer-definable block. Blocks maw be written in k4, T, Fortran or &da and
muzt conform to S-function standards. txu and flag are automatically
pazzed to the S-functian by Simulink. "Extra'’’ parameters may be
zpecified in the "S-function parameters’ figld.

- Parameters
S-function name:

S-funchion parameters:

|1 bl bur ppat zat rnd O nodetype cst 0 modulename nSaCpl zgn

o]

Cancel | Help | A

AltBus.dlIl AltBus.tcl

BUTTON S2
S —

AltBus.vhd
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5%
% Component {12 : BIWITCH4
parsmi 12} .3gn = 'Zingle Bit';: T

parami 12} .nodetype 'Input Fort':

param{ 1z} .hwl '1': M-SCrlpt

parami 12} .bwr = 'Q';

parami 12} .sat = 'off';

parami{ 12} .rnd = 'off';

parami 12} .o3t = 'Q';

parami 12} .LocPin = 'PIN Mzg':
parami{ 12} . image = 'switch.bmp';
parami 12} .componentid = 'BIWITCH4';

;
parami 12} .wvi= {'off','off' ,'off! ' 0fL' , '0EL" , ' 0L
Ry L L R R L L R R LR LR R,

o

% Return Parasmeter
get_param(geh, ' Mask3elfModifiable'  'on'):

, , ,
LHEELEELEEEEEEY Y

wvis = parami{ IoComponent} .vis;
wis{ll} ='off';

wis{la} ='off';

wis{l3} ='off';

boardim = parami{ IoComponent} . image;

genstim = 'off';
get parasmigeh, 'sgn', param{ IoComponent} .sgn) !
set parsmigeb, 'nodetype!, parsm{ IoComponent) .nodetype) ;

et parsm(geh, 'hwl',
set parsm(geh, 'hur'
get parsm(geh, 'sat',
get parsm(geh, 'rod'
set parsmigoel, oSt
set parsm{geh, 'LocPin
set parsm(geh, ' compon
get paramigeh, 'Maskvi

parami IoComponent
parami IoComponent
parami IoComponent
parami IoComponent
parami IoComponent

.bwl);
Jowr)
.2at) ;
Lrnd) ;
.St

', param{ IoComponent}.LocPin) ;
entid', param! IoComponent} .componentid) !

sibilities' wis):;

et parasmigeh, 'n3gipl' ,numZstr (Is3ignalCompiler (1)) ;

set_param(gceh, 'ppat!,

Il:l.:

if [(Is3ignalCompiler (1) :>0)
ggncmp = [bdroot '/ 'Signalcompiler']:
zet parsmigeb, 'ppat', et paramisghomp ' workdir') )
yenstim = get parsm(Sgnemwp , 'vstim' )

end




Reference Designs

m Filter Reference Design
— NCO, FIR, Signal Tap

— Stratix DSP Blocks,
Stratix DSP Board

m QPSK Modem Reference
Design

— Modulator
Demodulator

— Viterbi, Reed Solomon,

Filter, NCO, IIR
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PLL Block

m DSP Builder 1.0.0/2.0.0 Uses One Clock Domain

m DSP Builder 2.1.0 Add Multi-Clock Support via Device
PLL to Improve Implementation of Multi-Rate Designs

— CIC Filters

— Multi-Bit Filters

— TDM Streaming Data Path Design
m Up to 6 Clocks with PLL

m Devices that Contain PLLs
e Stratix, GX, APEX™ & ACEX 2K Devices

m If Multi-Clock Block Not Used

— Design Reverts Back to Normalized Nyquist (Version
2.0)
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Multi-Rate Designs Example

3 Stage Decimating CIC Filter with Rate Changing R

h [
| SubSystem SubSystem | | SubSystem SubSystem | | SubSystem SubSystem )
Integrator Integrator Integrator Comb Comb Comb
Fs
PLL
Fs/R
Streaming Serial Filter
— ,1 10 Bits P .
) Serial Filter }
Fs
PLL
16 x Fs
. i X X X
IQ MultiChannel Filter M
I
) Multi-Channel
Q f— IQPulse T —
' Shaping Filter
ES
PLL | 2 xFS
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Step 1 : Setting PLL Parameters

Si=E . ) DSP Builder - Multi Clock Setting: o x|

File Edit View Simulation Formab Tools Help

DEHS| s =B 0 RELS®| > =
| | | BT | Pl Clack Setting

In1 Out!f—sin1 Outlf—fed In1 Outl P x5 P In1 Outlf—fdIn1  Out! —fmdIn1  Outl
AftBus1 AftBus
Intecrator2 Integrator] Intecrstar Dioren Comkl Comh2 Comb3 C"in I 1 |:| I hs - I [1 |:||:| Mhz]
Sampling

E!topcic,.-"l:omhl L - ;IEIEI

File Edit W¥iew Simulation Format Tools Help
fI:1 125 Mh T TemerT
DEES L@ o hEtL | = - (148 ! 2 RIS
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Ready |108% | | |fFfedstepbiscrets IT "!I_ Unused

] | Help | Cancel |
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Step 2 : Setting Blocks Sample Time

File Edit ‘Wiew Simulation Format Tools  Help

DSHS| 4 2B 2 RELS| > =

In1 Out! =g in1  Outlf—jel In1  Outt G P In1 Out! f—fdin1  COut! f—fped In1  Outt <
AftBus1 AftBus
Integratar2 Integrator Irtegrator Dawn Combd Camb2 Comb3
Sampling

EI topcic/Comb1 *

File Edit Wiew Simulation Format Tools Help
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<} Simulation Parameters: untitled

DSHS| @0 hEL S| = Solver

YWorkspace [/0 | Diagnu:ustiu:sl .-’-'-.dvanu:edl

Stop e I 10.0

Sirnulation time

Start brne: I 0.0

Solver options
Type: I Fived-step j

|
Fixed step @ Mode: I.-’-'-.utu vI

>

In1 ing

¥

Idiscrete [hio continuous states) j

COMB Sectio

A "AL AL

Block Parameters: Delay

— Delay AlteraBlockSet [mazk]
Delay *

Implements a parametenzed delay.

Registers &

Paramet Subsystems E[:
— Faramelers = ;
Depth have a Clock Output optio
|1 Source Optlon IHEfiﬂE D#Mt j B efine factar: I'I—

[~ Usze Contral Inputs

Clock Phase Selection

Default is clk0

|1

Clock Source I clki

clk1
clk2
clk3

Simulation Will Actually be
Reference to a Time Period

J Apply

Currently Designs Are
Normalized to Sample Rate of 1
(Highest Clock)
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Controller Block

m Enhance DSP Builder Control Capabilities over
existing IF-THEN-ELSE & CASE-STATEMENT
Blocks

m Provide Menu-Driven Block to System-Level
Engineer to Design Simple Controller or State
Machine

m Controller Block Output States Bits Based on
Inputs Conditions

m Moore Type State Machine

WoRL5 /NOTERA,




Controller Block

STATE MACHINE Ul

Number of States : 5
init : S1 P
Number of Inputs : 4 (11,i2,i3,i4) VHDL
S1[1S2|S3|S4 | S5 ] T
Next State : ’
- - i2
If  (i1>i4) S2; :
_ , . STATE MACHINE
else if (S3) S4; g 3| DsP BUILDER BLOCK
else S1; i4

ALTERNATIVE STATE MACHINE Ul

Caondition3 ( :+ +

= bR

ricke! . [nickel= 1) OR (dime=1]
e Condition2 Conditiona Conditions L OEN-

q C t_Stats

me Zero_cents five_cents ten_cents fifteen_cents uantSta

w{_dime=1
Conditiong

2002
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Controller- State Machine -

static void mdIStart(SimStruct *S, int_T tid)

{
ssGetPWork(S)[0] = (void *) new Controller(nState,
*Condition);

}

static void mdIOutputs(SimStruct *S, int_T tid)

{
Controller *pController = (Controller *) ssGetPWork(S)[0];
for (i=0;i<nState;i++){
real_T *y = ssGetOutputPortRealSignal(S,i);
y[i] = pController->GeState(i);}
}

#define MDL_UPDATE
static void mdlUpdate(SimStruct *S, int_T tid)
{
Controller *pController = (Controller *) ssGetPWork(S)[0];
for (i=0;i<nInput;i++){

InputRealPtrsType inpt =ssGetlnputPortRealSignalPtrs(S,0);

}

pController->NextClock(ce,cl,inpt);

}

static void mdITerminate(SimStruct *S)

{
Controller *pController = (Controller *) ssGetPWork(S)[0];

delete pController ;

}

SOPC
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VHDL

combin: process (CURRENT_STATE, X)
begin
case CURRENT_STATE is
when s0 =>
if X ="0' then
NEXT_STATE <= s0;
else
NEXT_STATE <= s2;
end if;
when s1 =>
if X ="0' then
NEXT_STATE <= s0;
else
NEXT_STATE <=s2;
end if;
when s2 =>
if X ='0" then
NEXT_STATE <=s2;
else
NEXT_STATE <=s3;
end if;
when s3 =>
if X ="0' then
NEXT_STATE <=s3;
else
NEXT_STATE <=s1;
end if;
end case;
end process;
-- Process to hold synchronous elements (flip-flops)
sync: process
begin
wait until CLOCK'event & CLOCK ="1";
CURRENT_STATE <= NEXT_STATE;
end process;
end BEHAVIOR;




MathWorks Release 13

m Add MathWorks Release 13 Eval CD in Stratix DSP Kit
m August 2002
— Matlab 6.5
— Simulink 5.0
m Modeling for Wireless, Mechanical, & Power System
m ntrinsic Fixed-Point
m Next Generation of Automatic Production Code
— Embedded Target for Motorola® MPC555
— Embedded Target for C6000™ DSP Platform
m Targeting for Microcontrollers, DSPs, & FPGAs
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DSP Builder — Simulink 5.0

m Enhanced “SignalCompiler”:

— Use Matlab API * @
e Ensure Forward Compatibility TOP.MDL

— Multiple Language Support Simulink-Matlab API
. \4
— Enhanced Error Tracking TOP. XML
M essag eS Block Parameters - Connection

— Improved Hierarchy Support
m Regression Test

— C++ Model Compatibility

— Simulink Ul Compatibility

Language Generator

TOP.VHDL

TB_TOP.TCL

..................

SQRS JTorc NTERLY




Quartus Il 2.1

m New Device Families
— Stratix GX
— ACEX 2K
— Excalibur™
m Support Native VHDL Synthesis
— Signal Compiler Ul / Documentation
— SignalTap

m Adding Support to Program Device with SOF File Outside
Quartus® Il Software in Addition Using The Jam Player
(Quartus Il 2.1 SP1) for OpenCore®+.
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Bug Fixes

m DSP Builder SPR Bug Fixes/Enhancement
— Unlimited Number of Sub-Hierarchies
— Enhance Parallel Adder Functionality
— Look Up Table (LUT) for Stratix in ROM Mode
— Installation
— AltBus in Constant Mode
— APEX DSP Board Pinout

SOEC /NITERA.




Roadmap

m Generating Simulink Model from Quartus Il
m Inject Stimuli to the Board
m Verilog Support
m Unix Support
m Mathematical Operator Extension

— Floating-Point Operator

— Galois Field Operator

— Vectorized Math (Matrix/Array Operation)
m SOPC Links Enhancements

— Custom Instructions

WoRL5 /NOERA.




Roadmap (Con’t)

m Support for Simulink Plug-In

— Real Time WorkShop (C Generation for
Processor)

— Fixed-Point BlockSet
— State Flow
m VisSim (MathCad), Elanix, SPW

m Calling Quartus Simulation Engine from Simulink
Simulation for Timing Simulation

WoRLD /NOTERA.
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Overview

m Hardware

— Stratix DSP Development Board (EP1525)
e Ordering Code: DSP-BOARD/S25
e List Price: $1,995

m Software

— Quartus |l

— DSP Builder

— 30-Day MATLAB/Simulink Evaluation Copy
m Several System Reference Designs

WoRLD /NOTERA.




Improved Over APEX DSP Kit

m New Features ~New
— Support for Nios® + DSP Hardware Acceleration

— High Speed Link from DSP Board into DSP Builder for
Hardware Evaluation

— Standard Expansion Connectors for TI TMS320
Development Kit & Analog Devices ADC Evaluation
Boards

— Improved Features

— Stratix EP1S25F780 Device

— Faster, Higher Resolution Data Converters
e 2 Channel 12-Bit, 125 MSPS A/D
e 2 Channel 14-Bit, 165 MSPS D/A

— More System Reference Designs

SOEC /NITERA.




Stratix DSP Board — Key Features

m  Stratix EP1S25F780 Device
m Analog I/O
— 2 Channel 12-Bit, 125 MSPS A/D
— 2 Channel 14-Bit, 165 MSPS D/A
= Digital I/O

— Four 40-pin Connectors for Analog Devices A/D
Converter Evaluation Boards

— Connector for TI TMS320 Cross-Platform Daughter
Card

— 3.3V Expansion/Prototype Headers
— RS 232 Serial Port
m 2 Mbytes of 7.5ns Synchronous SRAM
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Stratix DSP Development Kit Avaiszbie

ww 46

Contains Everything User Needs
to Develop High-Performance DSP
Designs on PLDs

30 Day Evaluation
Copy

Development
Kit

System Reference
Designs

Starter Version

for $1,995 Only a

OpenCore®
o plus /NOTERYA,
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Stratix DSP Development Board
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Complete Kit Deliverables

m Hardware = Reference Designs
— Stratix DSP Development — Filtering
Board ~ QPSK Modem
— ByteblasterMV Cable — Digital Down Converter
— SMA Cable — Direct Sequence Spread
— RS232 Cable Spectrum (DSSS)
— Power Supply Adapter = Documentation
m Software — Quick Start Guide
— Quartus — DSP CD-ROM
— DSP Builder e DSP Board Data Sheets
— 30-Day Simulink e OpenCore Plus Hardware
Evaluation Copy Evaluation Application
Note

e OpenCore Plus Hardware
Evaluation Executables

oS /NBERA,
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DSP Kit Reference Designs

m Design #1: Simple Demo
— Programmed into Flash

— Enables User to Test LEDs, Seven Segment LCD, DIP
Switches & Push-Button Switches

— Provide .pof file with Demo

SOEC /NITERA.




DSP Kit Reference Designs (Cont.)

m Design #2: Filtering in DSP Builder
— Provide Out-of-Box Experience Showing Off Key Features of Kit
— Any FAE Should Be Able to Demo Kit

— Use Stratix DSP Blocks, DSP IP, DSP Builder, & Signal Tap
Readback

— Generate 2 Sine Waves with NCO, Send Out D/A, Loopback
through A/D, & Filter Signal Using FIR

— Read Output Back Thru SignalTap Readback & Plot Filtered
Output Next to Original Signal

— Perform FFT on Signals in Matlab to View Input/Output in
Frequency Domain

— OpenCore+
— Lab Included (Walk-Thru)
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DSP Kit Reference Designs (Cont.)

m Design #3: Single Channel QPSK Modem in DSP Builder

— Provide More Advanced Design as Training Vehicle for DSP
Builder & DSP IP & Highlights High-Performance Capabilities of
Stratix Where Possible

— Key Blocks
e Downconverter/Upconverter
e FEC — Concatenated Viterbi/Reed Solomon with Interleaver
e Modulation — QPSK

— OpenCore+

— Use Signal Tap Readback

e Plot BER In Matlab
— Lab for Each Subsystem & Final Integration

— Application Note

SoPC /NBTERA,
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DSP Kit Reference Designs (Cont.)

m Design #4: Digital Down Converter

— Production-Level Design Highlighting Stratix & IP
Capabilities in as Small A Design as Possible

— Digital Down Converter with 100+ SFDR Squeezing as
Many Channels into 1525 Device as Possible

— Show Price/Performance Advantages Versus
Graychip 4016

— Would Like to Adhere as Closely as Possible to UMTS
Requirement

— Output Seen on Scope
— Application Note (No Lab)
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DSP Kit Reference Designs (Cont.)

m Design #5: Direct Sequence Spread Spectrum (DSSS)
— As Close as Possible to Single-Channel UMTS Design
— Digital Downconverter/Upconverter Using FIR & NCO
— Spreading/Despreading
— QPSK Mapping with Constellation Mapper/Demapper
— Correlator for Synchronization
— Loopback from D/A to A/D
— AGC
— Signal Tap Read Back
— Application Note

SOEC /NITERA.




Pricing & Availability

m Pricing
— Ordering Code: DSP-BOARD/S25
— List Price: $1,995

= Availability
— Production: WW46
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Conclusion

m DSP Development Kit — Complete Development
System Enables Engineers to Use
Programmable Logic for DSP Designs

m Shortens Design Development Time, Which
Leads to Faster Time to Market

m Offers Complete Integrated Platform for Easy
Prototyping & Debugging

m Enables Designers to Test IP Cores in Silicon
Prior to Licensing
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