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Windows ¢® System Generator @ A > A F — /L OFEDOFIAT, ZD/3—T 3 @ System
Generator & BIE(FIF 5 MATLAB X—Y 3 v DF = v 7 Ry 7 AxA4 2L, [Apply] &7
Uy 27 LET,

Xy T =7 FRARATA VA=A ENTWEHREOHEB T, A% MATLAB X—Y 3
MY AR ERTORNEEAIE, [Add Version] R# > %2V v 7L, MATLAB ®v—k 5 ¢
L7 RUE®RIRLT [AAD] 22V v 27 LFET, 2o —Ta>0 MATLAB % System
Generator & BT 2541, BIIL 72 MATLAB D= a0 DF = v 7 Ry 7 AxF
WL, [Applyl 227V v 27 LET,

MATLAB 23 4 > A F — L& TWie W&, [Chooselater] #7 Uy 7L TA Y A h—)L
EHATLET, MATLAB %A AbL—L L7 MATLAB ®O/X—Y =32 & System
Generator % BHEfHIT 5 Z LN TE E7, ZOHAEIL, Windows T [A % — K] = [TXTOY
v 7' Z A] — [Xilinx ISE Design Suite 11.1] — [DSP Tools] — [Select MATLAB version for
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E2E AVRL—L & XILINX.

Xilinx System Generator] #27 U v 74 %7, F£72i Lunux T sysgen > U —d bin 7 4 L 7
FUIZEEN TS sg config =2~ R AEETL £,

Linux OS ~® System Generator ® 1 > X k—)L
1 Rty hEAIF63E Yk Linux v Txsetup #ETL 9, e 7 i Ixsatup) & A
LT, KDOA > AR —LVFIEICHENET,
AE:DSPToolsA Ak —F TIE. 0S¥ A FIZ—HKFTDHa—R OHNPA A —LENET,
- 3Rty bk Windows <> Tik, win32 f > AR —LDOHRNBA L AN —/LEINET,
- 3Rty b Linuk=rTiE N2 AV AN—NVDENA L AN—VEINET,
- 64t v b Linuk=>rTlE, linbd A AN —NVDBENA L AN —LINET,

Linux oA > A b —v 7 7 A4 803 Windows [ & LE_Th iz, 7o ARMIIEL 4
LD E9,

a [Next] %27V 27 LTAVAN—NEZRIEL 7,

Xilinx 15E Design Suise 11.1 - Welcome

Welcome
Thie inztall process consists of the etepe lizted an the left.

You will nead to Fave administrater privilegas 1o install the software on Windows

It s recommeandad that yeu disable amy anti-virus software belora continuing in orcer
ta radiice installation rustimea.

Xilirw ISE Design Suita 11.1 If you attempt to install this software into the same dirsctory as a different version of
software, you will be forced to either first uninstall the older version, or install this

- Walcome )
varsion 1o a different directory.

Accent License Agresments
Select Destination Cirectory

If you install this software to a direstory whare this version is already installed, please
ensure that you respply any service pecks or other software updates after installation.

Salect Froducts 1o Ir

Select Installation Options

Installation

Copyright (c] 19852008 Xilinx, Inc.
All rights resarvad.

XILRK, the Xiinx loga, and oiherdesignated
brande included hemei sre irademarks of
Xling, Irex. PowarPC s o indemak of 1BM,
Inc. All cther tmdemorks are the: property of
iy e gl i i oo Teer

-:'\:.-:'-l Elaot1=-| G‘Err.all

b. kD2 X—VTY 7027 T4 A%AKLTC[Next] 22U v 7 LET,
c. ISEDesignTools 8L W'DSPTools DA A —F 4L 7 kU ERIRL £3,
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& XILINX. Linux OS ~® System Generator ® 4 > X k—JL

T Ellifg ISE Design Saite 11,) - Select D i [feeciery

Select Destination Directory

Gelect the directory where you want the softwars insialled.

I-'g'uup'dsnﬁars-xun‘duuangp“l 1.1 Browse...

Xilinw ISE Design Suite 11.1
Welcome
Nasapl Lssnea Azpasmants
= Select Destination Directory
Select Products o Instsl]
Salect installaton Cphions

netallation

Cogayright {c) 189685-2008 Kilinw, 6.
All rights resened.

XILINX, tha Xiliree Iogo, and ether desigrator
brands inchueked harsin are tradsmarks of
Xilinx, Inc. PowerP G ig a reckamark of IBM,
Inz. All othar frademarks ars B propeety of
har reepectiye swnere,

-cElEInk_ Neat:-_ Cancel

d. [DSPTools) #4 > 1zLC [Next] #27 V v 7 L %7,

= Xilinx ISE Dezigs Siste 11,1 - Select Prod ects 1o (sl .
Select Products to Install
Note: Products not supparied on this opersting sysiem or non-entiied products will

not b= selectable. For more information on operating system support, plesse refer
1o the Aelease Motes.

- |SE Design Sute Procuct

esian Tool
B Planfhead Aralysis Tool
. ) ) Bl Embedded Develogment Kit (EDK)
Kilire |SE Design Suite 11.1 Bl GhipSoops Pro
Walcome Bl DSP Tools (System Cenerator, AccelDSP (wind2 anly))

Accept License Agreemeants & Standalone Softwars Development Kit (SDK)
Select Destination Directory & Standalone Programming Tools

= Solect Products 1o Install —4+ ChipScope Pro v
Salect |nstallatien Options Disk Space Required : BEES MB
T - SalectDezalect All
Istalkedion Disk Spacs Availsile : 140509 MB g

Description of ISE Design Todls

Copyright (2] 1995-2008 Milinx, Ire.

! Installs the 1SE Design Tools (formerdy known as ISE Foundation) and Planfhead,
All righte reserved.

These products include all of the tools needed to design, simulate, imglement and

FILIPGE the 1IN loga, ardl Gchie dasignimed | | o onfio re yaur designs in Xiling FPGAs and CPLDs.

brands included heren ara irademarks of
Kilinx, Inc. PowerPC iz a frademark of |BM,
Ire. Al ether tradernerks ora the preparty of
their nespeciive owners.

¢M| ﬂex1:-| Cancel
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E2F . AVA+—IL

& XILINX

Hilinx 15E Dasign Suite 11.1
Welcome
Accept License Agreements:
Salect Destination Directony
Salect Produsis te Install

= Celec! Installation Options

Installation

Copyright {c) 1835-2008 Hilinx, Inc.
All rights reserved.

KILINY, tha Xiimx logo, and other dasignatod
brands ncluced hansin ane trademades of
Hilna, Ine. PowePC i3 a tradomark ol 1BAL
Inz. All oiher trad emarks are the prope=riy of
ihei negpact e awners,

WD 350 [Installation Options] ~— ¥ TIEREICA T v 3 U EEIRL £,

Xilinx ISE Design Saite 111 - Select Installabon Options

Select Installation Options

|ISE Design Tools

B Design Erwvironment Tools
B WebPack Devices
B Additional Devices

Dizk Space Required : EE&0 MB
Disk Spaca Available : 140508 MB
rDeseription of ISE Design Toals

Select/Desslact All

Installe the ISE Design Toals (formerly known as ISE Foundation) and PlanAhead.
These products include all of the 1ools needed to design, simulaie, implement and
configure your designs in Xilire FPGAs and CPLDs.

anckH Mexi = | Cancel

Kilinx 1SE Desigr Suite 11.1

Welcome

#Accept License Agreements

Salect Destiration Directary

Select Preducts to Install
= Salect Installation Options

Copyright (c) 1985-2008 Xilink, Inc.
All rights resensed,

KILINK, the Xl ke, snd oiber degignined
brands neludodd horan an redamarks of
Kiinx, Inc. PowerPG is a tradenark of 1BAL
Ine. All olher reckrerks 468 the propery of
i 168 Pt bid R .

Xlina ISE Desian Suime 111 - SelecrinsiEl Ao Carion s

Select Installation Options

The selected ervironment variables will be to writlen o the selings{32164].(c]sh file for
each application. In order fo set these variables in your environment, you musi source
these setlings[32|64].(e)sh files, For more information, please refer to the ISE Design
Suite Release Notes and Installation Guide,

I you deselact any environment varialbles that are required for the softwars to wark
properly, you must ensure that you manually eet these before using the software.

ISE Design Tools

Bl KILINX [fgroupidspusers-vorfdouanggs 11, 1/15E)

Bl PATH [${XILINX}min S PLATFORM)]

B LIAC_HOME [${XILINX]/smarimuodel S| PLATFORM)installed_${PLATFORM}

PlanAhead Analysis Tool
B KILINX_PLANAHEAD [/groupdspusers-xorfdouangps 1. 1/Planfhead)

Salect/Daseloet Al

Deecription of ISE Design Toole

Installs the ISE Design Toals (farmarly known as ISE Foundation) and PlanAhead
Thesa products include all of the tools needed to design, simulate, implament and
canfigure your designs in Xiling FPGAs and CPLDs

<Beck || New> | cercel |
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& XILINX.

Linux OS ~® System Generator 44> X k—JL

Hilipx I5F Bessgn Suite 11.1 - Select Installafios Oations.

Select installation Options

Select the desired installation options below, Selection of these options may result in
additional programs being run at the conclusion of the installation program,

B Acquire or Manage & License Key
O Install Catde Drivers
O Launch XilirUpdate

Xilirex 1SE Design Suite 11.1 ISE Design Tools

Welcome
Accept License Agresments
Select Dustination Directory
Select Products 1o Install

= Select Installation Options

Ingtallailcon

B Enable WabTalk

Salect/Deselact All

Description of Acquire or Manage a Licenss Key

Gopyright (] 1585-2009 Xiling, Ine Most ¥ilinx applications now require a license key file in order to run. If this

Al rights reserved. salestion is enabled, the Xlinx License Configuration Manager will be opened in
KILIRGE, the XIins loge, and cchee desgnaled order o assist you either in acouiring a new license file ar in managing an existing
brands Ineluded harein ara ademarks of license file. I this is your first ime using Xilinx ISE Design Suite 11, it is highly

Xilinx, Inc. PowerP'C is o irademark of [BM,
Ire:, AN ciher LRdemerks oo 1he prepedy o
Hreadr reEspacr v o rers.

recommandad frat you use this application 1o acquire or install your license file,

TEWH| HE.!:1:-| Cancel

AE D REEREOEE TIX, System Generator 7 A 7 7 VB I WISE T AT TV DHOD

LD LIBRARY _PATH 2k ECT&Ed, ZOMOYF AV TR Y—NDFT AT FY /R2R

3% 2@ LD_LIBRARY_PATH [ZiBIICX £,

PATH (21X $XILINX_DSP/common/bin # & ® 2 LERH Y £3, ZOFT 4L 7~ VI

MATLAB T System Generator ##2&h3 57-9® sysgen 27 J 7 b NEENTHET,

- [Instalation Options] OMEEIIZIX, A2 AN —AHEDOAT VT N EETLRNAT
VarnREEINERL, T7ANMNIA L TT,

- MATLAB Configuration GUI iZE#h s ivEH A, Linux OHDA A ~—/LHI
FA4AT—T NI ENET,

- sysgen startup.m A7 U 7" s B3MERELE Fu. $XILINX_DSP/sysgen/util 7+ L 7 k Uiz
BEENET, ZOA27 )7 TlE, MATLAB v 3 v ICE#E System Generator
DBEMT 51D DT, MATLAB A v A b —NVEEETH0ERH Y EHA,

f. [Options Summary] X—Y TIRTOREL T > a V&R L THE [Ingdl] 227V v 7
LET,
A% : [Successful completion of post instalation.] 3 £ O linstallation complete) & »
IR =T EELRAAT AT Ry JARERINET,

g. [Acquire or manage License Key] A7y =z &L 72841E, [Xilink License
Configuration Manager] # 4 702 Ry 7 ARKRENET, T4 BV RAEFREL T
[OK]Z2 Uy 7 L%,

System Generator for DSP AFAH 4 K japan.xilinx.com 25

UG639 (v11.4) 2009 4% 12 B 2 B


http://japan.xilinx.com

E2E . AVAR—)L

& XILINX

2.

Xilimx Licensa Comfiguration Mamager.

Srquire a Licerse | Blanage Xl Lioenue

Imiructans ¥iline applications Iy detuct vald, madu-locked cenwes (*lic] residing n the local Xilnk dredory. Use e
Copy Liceres bukan 4 copy a Heansa fle imisthis dimetne. Ta point o foatieg sapperlicensa, or m palrdie license fles in
kecations cther than Xiling, se1 one afthe srvrormam varahles helow. [Lirux users will nesd o maks e setings outide of

iz applcanion]
Ex: 127 4Bnmrsnr; Clcanumaodina lic

Copy Liceree
XILMNXD_LICENSE_FILE | 1300Eefpga 2 o0 LEwmabuikd 1162 LOnEArense]
LW_LICENSE_FLE
Feanae o Y or | Mainiemance  Expirabion | License Cowd Licenses Inkermation  ServerMame  Fik
1P Caie | WiErsion D Ty In ke

Loading inkormanian, Please Wah

3]
Lacal Sy nforma fon
Hework imerduce Cand (MIC) @ 001422723475
- Dirives Sanri sl Bumbar: [not supparted an this plaborm)
FLEXE® Dongle IO [nof suppmried on tis pladom

AE 2T, lnstal hascomplete] &5 Ay B—V%RTE AT 0T Ry 7 ANRKR
INET,

WDOFT 47~ U177 A0, Linux ® DSP_Tools f > A h—/V 5T 4L 7 h VIZ&ER T
9, ZZTiE, Windows TOA > A b —L 5 4L 7 FUITRL 8 A,

<install dir>/DSP_Tools/<0S>/install logfiles/postinstall <OS>.log
<install dir>/DSP_Tools/<0S>/sysgen/util/sysgen startup.m

<install dir>/DSP_Tools/<0S>/common/bin/sysgen

A > A b =111 System Generator 12 & 9 <install_dir>/11.1/DSP_Tools 5 1 L 7 b V125K
S5 setings32.csh BLU settings32.sh (32 B v h Linux ~v > o) %720
settings64.csh 13 L O settings64.sh (64 £~ k@ Linux <~ > DIFE) =L 27 V7 K &ffF
1, $PATH 855254512 XILINXD_LICENSE_FILE, MATLAB, B X O —F /8—F ¢ vV—
NEEDET,

settings32.csh ¥ 72 i settings64.csh

& Add oo actal MATLAER path and ety other network license servers

seteny ZILINED LICEMIE FILE <add your neteork license servers here>
seternrvy MIATLAE ROOT <add your MATLAR path here>
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& XILINX.

Linux OS ~® System Generator 44> X k—JL

Settings32.sh ¥ 72 13 settings64.sh

# Addyour actual MATLAR path and any other network license servers

ALINED LICENIE FILE=<add your network license servers here
export XILINAED LICEW3E FILE

MATLAR ROCT=<add your MATLAE path here>

export MATLAR

22T 7 AR AU AR =T TIL, 2201~ D settings32[64].csh 1 L O settings32[64].sh
NV A7 VT IBERINET, LoEFEA VTN T b9 1ol TS r—va s
HADOAI VT RTT, /YA T4 27 bV Fa—PF =X o TUIER D ATREMERH Y
T, T4V 7 N IUEEITT 7 40N TRO XD &I/ > TOET,

<install dir>/Xilinx/11.1/ISE
<install dir>/Xilinx/11.1/DSP_Tools

WDOTF 4L 7 P VICAZ VT I REENTWET, @A77 VT DT 4L 7 U ERITRL
iTo

<install dir>/Xilinx/11.1

WDF 417 b VIZEEND settings32[64].csh[sh] 7 7 (v & Y —RIZL £,

<install dir>/Xilinx/11.1

v avw R 7402 [source settings32[64] .cshishl)] EATIL FT,
AEIZDAZIYT NI, 2=2T 7 AR A A —=NFITA AN —VERIRL 72§
RCOPA Y T A Y =NV —ASHET,

Linux #—3J1 v 4Ky ey 7 ¢ Iwhichsysgen) & AAL T, $PATH EREZAHIC

System Generator RIEL < G ENTNDH 2 L 2R L £, KOASANRFRINET,

< install dir >/Xilinx/11.1/DSP_Tools/<0S>/common/bin/sysgen

[sysgen| & AJ13 % L. System Generator Z#iE) Tx £7°,
AE : MATLAB @i s, £ MATLAB &> ¥ 3 {2 System Generator A3 B %8
mainEd, MATLAB =~ K 7 4> Ky o B, lnstalled System Generator
dynamically] &9 Ay E—URRRENET, T4T, System Generator % HE1TTX
£7

WIZ, FEORN TR AR SIND Ay =V DO—HEZRLET, ZORNET Ny 7T 2DI4%

MO 4ODREEL R L T

a ZORAZ YT b OETHIC System Generator 73BEIC A > A =L ENTWAEE KO T
T— AvE—UNRRINET,
System Generator currently found installed into matlab default path.

b. WD 4>OBEAEHEHT 2 L. XML 7 7 A V&R, WEE, Bt L, E2IET AN TE

\i T;—o
x|_get_matlab_support_xmlfile

Z OB¥TI, System Generator (25 £415 MATLAB A — h & Hli9- 5 7= D i@

XML 77 ALDF 4L 27 N Y RsEn SHET,
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E2E . AVAR—)L

& XILINX

xl_verify_matlab_support_xmlfile

ZORETIE, XML 7 7 A VBFEEL THAHLARETH H Z L AMEIES L ET, XML
7 7 ANPRODLIRWEEIL, MATLAB 2> Y —VIZIRO T — Ay B—URER
SNET,

Could not find ml_ supported.xml to determine supported versions of
MATLAB with System Generator.

XML 7 7 A VEGAHT Z LN TERWEEIL, MATLAB o= Y — L IZRO= T —
A=V NERINET,

Could not read ml supported.xml to determine supported versions of
MATLAB with System Generator

x|_read_matlab_support_xmlfile

Z O TIE, MATLAB N—2 g U EBROBUED 7212 XML 7 7 A Wz i HL THRAT
L. sysgen startup.m A7 U 7K THEHAIND =T — [EEA Y £—U &ML £ 97,
xl_test matlab_support_xmilfile

ZOBMTIE, BIIEA A=A ENTNDS MATLAB Yy > a v 27 AL T, AR—
FENTWNENR=T g Ll L 4, ZOHBHERICESN T T —F 1385 Xy

T—UNRERINET, XML 7 7 AVITERNE EN T2 WA, MATLAB o=
V= UNIIRD T TG — Ay b—URERINET,

Matlab support table used by System Generator is empty!

XML 7 7 A VDIFERNTEIT S 7 +—~ v M- TR WA MATLAB 0=z —
JCRD T —RNERENET,

Input matlab support table is not well formed. It should have only

2 columns!

HTECTHR—FEINTWARNASA—T 300 MATLAB #HL TWAEAIL. ko=
TF— AvbB—UNRFREINET,

System Generator will not properly function under this version of
MATLAB!

Error occurred while attempting to install System Generator into
MATLABR path.

FLTELN=T a0 MATLAB 2 HL TW2RGEIX. ROZT— Ay E—UNER
SNET,

System Generator may not properly function under this version of
MATLAB!

Installed System Generator dynamically.
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& XILINX. AVRR—ILEDERY

AR =ILEDERY

N—F9x7HA I aL—aHDAVAR—IL
W A= =2THH I 2= a VON—R U =2TBIRXY 7 2T DA Ak —
NFIBE~DY v 7R LET, AR U =TI 2= arZFEALZVEAIR. 2R
LOFNEIZMLETDH Y FHA,

A1—HYRY b R=ZADN—FDzTF7HAIaL— 3
A =Py b N=F T =2THH 2L —a  HAOMLA2 7T h T —LbD A A —)L
A —HFZy b N—F T =TI a2 —2 a3 A MLE06 7Ty h 7 —LD A Ak —)L
A —HFZy b N—F T =TI 2L —2 a3 ADOMLE0S 7T v h 7 —LD A Ak —/L
A=Yy b N—Fo=T7HH I =2 — 3 HD Spartan-3A DSP 1800A A% —% 7Z v |k
TA—EDA L ARN—)L
A=V Fxv b N—=RU=THA I — a2 Ho Spatan-3A DSP 3400A BT 7 v b
TA—EDA L ARN—)L
AE: ERROT Ty b7 A=A DA AN —AVFEZT, THEHOT Ty b7 —A F v M
BOAYAN—V AR ESHLTLIIZEN,
TAXIRTIFAILDA 2 R L—)L (Linux 22— —H)
Linux =3 > THh—FR =27 I 2L — a U 2ET 351003, T &7 7 7 A
NEAAN=AVTHY oV AT VT NEFATTLHLERD Y £, WOFIRICHENET,
1 Linux~>>Tll—h T7TAhHy NIz A LET,
2. System Generator A > A —/b F4 L 7 M VIZHEENLTVD bin 7 4L 27 F VICBEL
T, T ZE, WOL I ITHREL 77,
cd SXILINX DSP/sysgen/bin

3. Y= 227 U7 b ingal_pcap_proxy.sh #FETL £3, 72 = a~vr FIZkae AN
LET,

./install pcap proxy.sh

JTAG R—ZXDN—F oz 7HA T aL—ay
JAG N —F 7 =T7H#HT I 21— a v HAOMLA2 7T v 7 —5D A AR—)b
JAG =R 7 =2 7WH#Hv I a1 —2a VFHO MLE05 77 v k74 —LD A2 A k—)b
JIAG =R U =T I 21— a VO SPE05 77 v b 7 — LD A A —/L

Y—FN—F 4 N—FozF7HFAIaL—ay
P AU 7 AT XtremeDSP™ V) o—2 g 00—k &L C.E2HORBEERL L OEM &
WAL T, EFESFERDSP7a hZ A TDERBLOT T 7+ — L0 ET-> TN E
T ERARER T T Y N7 A —LOFMII. T AV 7 AWeb YA FDORDONR—T S T
{TZEW,
http://japan.xilinx.com/products/boards kits/index.htm
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FE2E . AVRAL—)L

& XILINX

ALY H9RXAHDL 54735 )DaviNA)L

System Generator 7% 1 % ModelSim ZfEH L T I a2l —va T 28541%, IP(27)
FTAT TV ar NANTLHMERHY T, 2O a v TIE, ZOFIEEZHRIAL 7,

ModelSim SE

ModelSm SE CEHT57 47 7V 2ar (3 512i%, Compxlib EWHHF AV o=
Y—VEMEAL T, =& 2iE, ModelSim SE ¢35 VHDL $ X O Verilog 7 4 77 Y
I RTar AT 510, ROa~v REEHLET,

compxlib -s mti se -s all -1 all

Compxlib AT HEIX, [~ K T4 V= a—HF—HAR] 2L TIEE,

System Generator ¥+ v < 1 DRE

Sysem Generator D X 2L —ZBLORTH AL V2R —F TliE, THA» T a2z
DIRLUETT LA IR EEMT 2720, T4 A7 Ty v aPManEd, v Iab—
TarBROERICEET L7 7 A VICH T 2T TRIFL, Y ab—v a »r Eiddmk%
WIZFATT DL EIT, TNHDT7 7 ANVEFERTLH2OTIT RS, Frviallhbd7 v A
ZREOHT Z &2k, AR A ML £

HA4X

TI7ANETHE, ¥ ¥y aTT 7 ANVERGFTHDIZ500MB £TOT 4 A 7 FEPMERH S
NET, v v vaTHERTLIT + AVFREEHRET S121%,. SYSGEN_CACHE_SIZE £i5%
ERAEFEATL2X v v 2D A X (MB) ICREL £7, BEBEORATY A 2 25%E L TW»
LDHAF. T ANV ML REREEZFEL TN,

I kY%

Fyviaxzl ) FT=EAR—RF R Fo O N BMEEENET, T4 T
1L, 20,000 o= M UBREFESNET, F¥rvia =) T—=FX—20x U H%E
EET BHI21E, SYSGEN_CACHE ENTRIESs®REA#KAFHEL £7, = b U HE/ &< L
TEDLEL, ¥ v aDT =< AMEFT L AEEENSH O 9, HEEOKMT Y 1
EHFLTCVWEEANE, T 740 XD REREEFEL TIEE W,

xICache BE¥k%MH+ % L. System Gengrator TSNS S FXERF ¥ v a7 m

T4 EEHTE E, ZOBEOEMIL, [System Generator = —F 4 U T ¢ | MR L TLEE
AN

System Generator D/A— a v DRFEGYEZ

B D AAI—v a0 System Generator % A Ah—ATxFEF, MATLAB =~ K
xIVersion i3 2L AV AR =L ENTNHNRN=2a URRRIN, A=V ar&2go
2B ENTEET, xIVersion ix, 7 V& EFRO System Generator Hic7 v 77 L —R
T HEEIERITT,

MATLAB = > v —izIxIVersion) & AS3§25 & A A F—/LE T\ 5 System Generator
DR— 3 RFRE N, [XIVersion <version>] & A9 5 LHEEL 72— 3 (280 Bib
DET, 2E2E.NN—Ta09201 L LLINBA AR =L EINTOWT HERRINTND
N—=UarN11THHEE. IXIVarsion] & ANT2 ERONERFERENET,
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& XILINX. AVRR—ILEDERY

Available System Generator installations:
Version 9.2.01 in C:/Xilinx/9.2.01/DSP_Tools/sysgen
Version 11.1 in C:/Xilinx/11.1/DSP_Tools/sysgen
Current version of System Generator is 11.1.

xIVersion9.2.01) & AJ14 % & System Generator ©/3—2 5 78 9.2.01 12810 b v £,
N=2 a2 VFEZ 502, MATLAB 2 BEEIT 5 L ERH 25808360 £7, ZOHA.
IXIVersion 11.1) E AT % &, FRFRO LI ICFKRENET,

Please restart MATLAB and run xlVersion 11.1 again to switch.
BV EANERICETSND L, ROE I IZERRSNET,

Your System Generator has been switched. Please restart MATLAB.
System Generator 9.2.01 % A > A h— A L7212 111 2 A > A b — L1254 xIVersion %
BREESELITT LI EZH A AN =L THULERDH D £,
System Generator O /3— = » EZEI D B 726 ISE b3t T 23— 2 Lci 0 B x b 03
NHY E£T,
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E2E AVRL—L & XILINX.
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& XILINX.

) ) —RIEH

J1)—X /—FK 114

System Generator D E =

T INAZDYR—k

Spartan®-6 1514 % % /)
Spartan-6 XA

RISy T —LDOYKR—F

System Generator Ti%., Virtex®-6 ML605 TOA—H %y b N—RFR T =7 HiHs I 21—
VarPYPR—rShDE IRV EL,

FA4)oHR TJOv sty FORES
HEIJOvY
DSP48 Macro 2.0
WO =L Wy 7 2R TE £,

DSP48 Macro 7w w 7%, System Generator OHEAT vy 71250 I FALO
LogiCORE THAR—hEND L H I FL T,

77 &> opcode i A BN L Ty AR A 9L3E (BEAE 72 {8 + 77 & = 149 {&)

Opmode, M Reg, PReg Bt & B L T8 A 7T A UHERERJEIR, 2D~/ v TIE 32D 47
v¥ E—NF (Automatic, By Tier, 35X O Expert) 234 4R — b &L TV E9, Automatic LY
By Tier i3 47> £7/LC, Automatic TIXZER/ X147 74 ETUREREEIND
DXL T, By Tier TIXEE R ZEITTEET,

Uty b A—=h&Ax—70 K—F : DSP Macro v2.0 TidZ7' m— L scr (System
Generator @ rst) 35 X OF ce (System Generator @ en) 2342t X, XtremeDSP 2 7 A A& %
NHZHELOAZDOA =T K= BLWY Yy b K—h~O7 7 ZRFREES T E
T,

Virtex-6, Spartan-6, 35 X O Spartan-3A DSP 7 7 2 U ORIEMFE ROV R — b (FiEMAEEE D
A= b %51Le)

LD ADOHERED TR — F

K 64 [HOMA DI R — b (LU System Generator 7' 2 7 TiE 8 DO VR — 1)
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3E 1 —RIER & XILINX.

BEIOVIDTvITT—Fh
WOT vy 71, WITRTHIETT v 77— S TWET,
Complex Multiplier 3.1
e Spartan-6L 33 L U Spartan-6 XA FPGA O — ~ DB
o LATUVERET LA T a DB

AEZO7 vy 7%, Complex Multiplier 3.0 7 e v 7 iIc@ & bbb DT,

Convolution Encoder 7.0
e Virtex-6 ¥ L O Spartan-6 FPGA & 78—k @3B

o NUUFx VU UHREEEG T, TN LogiCORE IZE £ D T X TCOMEICHT LY KR — K%
B

AE . ZoOF7 vy 7%, Convolutional Encoder v6 1 7' oy 7 IZEE DS H O TT,
Convolution Encoder 7.0 7 v v 7 Tix, T4 LogiCORE Tl A[RE/e h A X ~ A B LV
—h A =T oA ARSI TOET, aclr AR —FIFHIBRSNE L=,
Interleave Deinterleaver 5.1
e Spartan-3A DSP 7R — k diB

AE: ZoO7ay 7iE, Interleaver Deinterleaver v6 0 7' o v Z IZE &b 5 H O T,
Interleaver Deinterleaver 5.1 7 v v 7 Tid, /7 LogiCORE T AIfE/e I A ¥ < A4 B L
—h A H =T =2 A ARSI TVET,

Reed-Solomon Decoder 7.0

e Virtex-6 3 X O Spartan-6 FPGA @ 47— K D8l

o U7 E(kIL, Virtex-57 7 I U TOALBERATREIZR Y LT,
o Tyl VUBRNDERKREE 128 125 256 I[ZHIN

AE: ZO7 vy 7%, Reed-Solomon Decoder 6.1 7' & v 7 [Z@E & b 5t O CTF, Reed-
Solomon Decoder 7.0 7' v »» 7 TliZ, Tz LogiCORE THER FIEE/R I A X < A4 AE L OH— b
AV E—=T 2 A APRBEINTWET, aclr AJJR—MIHIBRSNE L, FRHY Y FA
77 (reset) IFHIBRE AV FE L 72,

Reed-Solomon Encoder 7.0

e Virtex-6 3 X O Spartan-6 FPGA @47 — K D38l

AE: Zo7 1y 7%, Reed-Solomon Decoder 6.1 7' v Z IZE & #ab 5 H O T, Reed-
Solomon Decoder 7.0 7 = v 7 CiX, 7 LogiCORE T AIfE/e 1 A ¥ ~ 4 XEB LR — k
AVE =T 2 A ABRPEINTWET, aclr AR — MIHIBRSE Lz, JERMY > A
77 (reset) IZHIBR S L E L 7=,

Viterbi Decoder 7.0

e Virtex-6 3 X O Spartan-6 FPGA @ 47— K D38

o aclr A—MiE Tz LogiCORE THAR—h SN TWRWZDIZHIFRENEL 7,
o RAV—R A7 arHIfRSNELT,

AE 2T vy 7%, Viterbi Decoder v6 1 7' v v 7 IZ@E &b 51 DT, Viterbi Decoder
77 vy 7Tk, TALLOGICORE THEMFIRER I A~ AXBLOFR—F /0 F—T AR
NS NTOET, adlr AAIR—FBIORAE—FF 7Y g VFHIBRSNE LT,
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& XILINX. Jiy—2 J—Fk 11.4

VAT LERE S UHESEE

HMEN—FKD7

iz AE

2.00GB » RAM

600MB O /—F 7 4 A VK& oA =S S S

PFAV A N—FU=zTH RV Izalb—Ya | N"—Fu=THHAVI=zb—Tar 7a—(C
YTTYy N T — A W

ARL—F 425 SRTL(0S) BLEUYT Ry 7EH

%= 3-1:

Windows [ZB8Ed 2 B AE

Windows XP Professional 32 £~ /64 t ~ | | System Generator for DSP #&de 32 £ v b
FRL—F 4 VAT A SP2 (BEEME L O | Windows i ISE® Design Suite 11 1. 64
SR N0 By h FRU—F S VRTF ATHR—
F&ERTHET,

Windows VistaBusiness32 v~ ~/64 & v System Generator for DSP % & 32 £ v b
FRV—F 4T AT A SP2 (FERERI KUY | Windows > ISE Design Suite 11 (%, 64
ERESEY By b AL —F 4 VAT ATHHE—
F&ERTHET,

¥ U7 A |SE Design Suite 11.4

MathWorks MATLAB® ~—< = 20098 £7- | MATLAB DA AR —L F 4L 27 kU ds%
1% 2008b 22121, CAMATLAB\R2009a d X 9 iz, A
R=REEERVARIEERTILERSH Y
£7,

53 vy h XV KREWEEIZIE Fixed-Point
Toolbox N %HETT,

MathWorks Simulink (Fixed-Point Toolbox &%) | MATLAB O A > Ak —/v T 4L 27 k U DR
X—3 = 2009a F7-1% 2009b 245021%, CAMATLAB\R2009a @ £ 5 12, A
NR—REGEERNAHIZERT 5 LERDH D
£7,

53 Ev kXYW REVWEZITIE  Fixed-Point
Toolbox 23 LE T,
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E3ITE: ) -REW

& XILINX

%= 3-2:

Linux ICEEET 2 EH

*E

Red Hat Enterprise Linux WSv4.7,32 & v~ /64
'y b AR —T 4 7 VAT N (FEEERD )

Red Hat Linux 52,32 5 L 864 £ b AL —
F AT VAT N (SRS

SUSE Linux Enterprisev10.1, 32/64 &t >~ 7
N —F 4 T VAT A (BERERDF)

P A VU7 A |ISE Design Suite 11.4

MathWorks MATLAB /N—< 3 > 2009a 721X
2009b

MATLAB DA A= T 0L 7 kU DR
24121%. CAMATLAB\R2009a @ X 9 {2, A
R—REEGERVARIEERT 2LERH
D ET,

53 vy M LY KREWEEIZIL Fixed-Point
Toolbox N METT,

MathWorks MATLAB. Simulink (Fixed-Point
Toolbox &r) 73— 3 > 2009a % 7=1% 2009b

MATLABDO A > A h =L T 4L 7 K U DR
24021, C\AMATLAB\R2009a @ X 9 12, A
R=2REEFEERVARIEZHERT 2LENH
D ET,

53 v v F XV REZWEHIZIL Fixed-Point
Toolbox S4BT,

BE X0 0D ff 28

System Generator OEEAIDOEIZ, ROF AV 7 A Web A b ZRTE ET,
http://japan.xilinx.com/support/answers/29595.htm
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& XILINX. Jiy—2 J—Fk 11.3

1y )—xX /—K 11.3

System Generator D E =

ST N1 DY HK—
o Virtex-6 X142+ ) (Virtex-6 -1L)
o Virtex-6 HXT
o Virtex-5Q

RISy b ITA—LDYR—+
System Generator Ci%, Spartan-6 SP605 T» JTAG X— 2D N—K 7 = 7 H#Hv I 21—
TarPYAR—FEINDLOITRD ELT,

HYR—kEhd OS
WD OS DFERYR—FPMBMINEL T,
e Windows VistaBusiness32 t v I (Z£5EAR)
e Red Hat Enterprise Desktop 5.2, 325X 1064 £ v |
e SUSE Linux Enterprise 10, 32t >~ /64 & > K

ALY ORXTAYIEY FOBRER
FRIOov

CIC Compiler 1.3

WOBREE A T-L W vy 7 2 fFHTEET,

e Supports Virtex-6 3 & O Spartan-6 FPGA 7 /3 A X

o BT Y IN VT UL TDOALT Y AT =2 a Y ICANBEIOMAA N =07 A

H—"T = A A%IBIN

o N—RU=T F—=N—=Bh TV T EY T E L TRET S 2 OlEA BN

o A== BTV UTEEEFHL TY Y — 20O HE% Rt 3 5 ik 2 8m

o [SamplePeriod] 737 #—~ v MZER S 7z & =D nd (new Data) AR — b & Bl &

AE:ZOT7uy 7%, CICICCompiler 1.2 7oy 7iciEE#b s b DTT, RATE WE E 5%
a7 ~0Vty b ELTIFEHENRL RV ELE, aTIIROADI TN (VT F v FL
ATV AT —vay) EFEPNOF ¥ 2~DROANT] (BT v ATV AT —
vaY)THLWL—MNIT v T ENET,

FEAMIZ, TCIC Compiler 1.3] &ML TLE &0,

DDS Compiler 4.0

WROWREZHA T L Ty JEFERTEET,

e 71w /% PhaseGenerator £721% SIN/COSLUT & & L CHEAT ATV a2 LB
M, Z ol X v Direct Digital Synthesizer 247 7'V 7r—y a V OMEHIZHHOETH A
v AL THETEET,

e SFDR (Spurious Free Dynamic Range) %z 120dB 7> 150 dB (2840
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$3E: ) —RIEHR & XILINX.

o VAT A LANNLDNT A—F (SFDR, FEEBIRGE) F13 A —R U =7 T A—F (it
FOHNE) #FEHL7-DDS %3 7 4 Xalb—Yar$h4 7 ar

o N BIONMA Ty hEER, Tl I~vT N, 3L AT Iv L Tarrgy
Xal—var3s47ar

AE:ZOT7 v 2%, DDSCompiler 3.0 7 v 7 IZE & Hibo 51 0 T9, DDS Compiler 4.0 i,

AiDOAR—Y 3 IR L Ty MREERRELSH Y ¥ A, F B 72y hOL AT T0E A b

U= 7 TR THEALRTWE I, (B DOL AT VIl TSN ET, 0%

Fix, BEfF® [Programmable] £ — R L O [Fixed] E—Ricb@A I Ed,

e, TDDS Compiler 4.0) #2 ML TL7EE W,

BEIOvIDT7vITT—F
e MULT, CMULT:LUT oA > 7Y AT — a A — Rkl L O Y 7 b 2 F
Fi4 % Multiplier LogiCORE v11.2 % fii
e Upsamplev7 my 7 &@#H/ry 7 RALS LV ERE I vy 7 RAL L HRHET 22 TH AR
Y7 ra—=UxEMBTAHLOL ATy R EBEM, RUL ATV RBER
Upsample 7 my 7 DA (DEVIFREI vy 7 F AL 0) B vET,

o WKOT 1y T Virtex-6 KIHEESN (T vy 7 OEBKROEEZ L) L0 Virtex-5Q 73
A ABYR— b TBEDICT v T —RESnNEL,

¢ ROM, v> 7 v "=k RAM, 727/ x—hk RAM, #H A€V T Block Memory
Generator v3.3 LogiCORE MEA SN B L H 2/ £L T,

¢ ROM, v> 7N K—F RAM, ¥ =7 /v R—F RAM T Distributed Memory Generator
V4.2 LogiCORE MM SN D L H IRy £L 7

¢ FIFO, From FIFO, ToFIFO T FIFO Generator v5.3 LogiCORE 2 &5 L 91272 Y
L,

Virtex-6 {KHEE B L Virtex-5Q 7/ A A2V KR —FT25ZF0MO7T 0y 7 OFEMIE,
1Y 27 ZLogiICORE N— a ] L TLIEEW,

FERATE4 (4o 1= System Generator DAL
FSL (B#EY Y TLyHR UL ) DYHRE—k
113V V—REY EDK 7rty¥ 7 ry s Lo FSL SR ZkFT % System Generator 4 78—

k23RS E L7z, ISE Design Suite 11 Tl FSL Z#¢/7 L TR ML T & £, ISE Design
Suite 12 1 HIFE ENR LR D T ETT,

DATLEBE FUHESEIE
HREN—FDT

i3 AE
2.00GB ®» RAM
600MB D /—F 7 ¢ A VK& ARG
PAV T2 N—Ru=THH v I2b—va | A—Ru=TH#HvI=al—ary 7r—
¥ TTy N T A — Db LB
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& XILINX.

J)y—x /—H 113

% 3-3:

ARL—F 425 SRTL(0S) BEUYT Ry 7EH

Windows [ZR8Ed 2 B

*E

Windows XP Professional 32 &~ /64 £ v
TR —F 4V AT N SP2 (I LW
H AFERR)

System Generator for DSP # 53¢ 32 & > |k
Windows k™ ISE Design Suite 11 /%, 64
By b AR —=T (T YAT ATHR—
FENTWET,

Windows VistaBusiness32 £~ /64 £ v |
TR —F 47 AT N SP2 (BEEEREB L O
A AGERR)

System Generator for DSP &% 32 £ > b
Windows ko> ISE Design Suite 11 %, 64
vy b ARV —FT 4T VAT LATHR—
FERTHET,

P A VU7 A |ISE Design Suite 11.4

MathWorks MATLAB /~—2 = o 2008b 7213
2009a

MATLAB O A > AF— T4 7 UD
INALZIE, CAMATLAB\R2009a @ KL 9 2.
ANR—= 2 & EIRNARTE T 2 0%ER
HoET,

53 v v kLW RKREVWEFIZIE Fixed-Point
Toolbox &% CF,

MathWorks Simulink (Fixed-Point Toolbox & ¢)
N— =3 2 2009b F 7213 2009a

MATLAB A > ARr— T 4L 27 U D
IRA41Z1E, C\MATLAB\R2009a » XL 9 2,
AR—=RAEEER VAT EERT 50N
HYET,

53 v kLW REVWEFIZIT Fixed-Point
Toolbox M &2E T,

System Generator for DSP AF4 1 K
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E3ITE: ) -REW

& XILINX

= 3-4:

Linux ICEEET 2 EH

*E

Red Hat Enterprise Linux WSv4.7,.32 &' v~ /64
'y b ARV —T 4 T VAT L (HEEFERRD )

Red Hat Linux 5.2, 32 &L U644 v »
FR—TF 4 T VAT L (GBI D)

SUSE Linux Enterprisev10.1, 32/64t > k
FR—TF 4 T VAT L (FEER D)

P A VU7 A |ISE Design Suite 11.4

MathWorks MATLAB /3X—<7 5 - 2008b £ 7214
2009a

MATLAB DA AR—L T 4L 7 KUD
INA41Z1E,. CAMATLAB\R2009a ™ & 9 12,
AN—REEERWARTEZERT 503N
HYET,

53 vy F LW R&EWEEIZIE Fixed-Point
Toolbox 2 %3 C9,

MathWorks MATLAB. Simulink (Fixed-Point
Toolbox &r) 73— 3 > 2009b F7-i% 2009a

MATLAB O A > AF—L T 4L 7 FUD
XA, CAMATLAB\R2009a ™ & 9 12,
AR—=REEERVLATEERT 5 MEN
HYET,

53 vy h kYW R&EWESIZIT Fixed-Point
Toolbox 3 %HE T,

BE %N =8
System Generator OEEAIDOEIZ, ROF AV 7 A Web A b ZRTE ET,
http://japan.xilinx.com/support/answers/29595.htm
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& XILINX. JIy—R J—k 11.2

Iy )—X /—kK 11.2

System Generator D E =

Virtex-6 $ & U Spartan-6 7 7 2 ) IZxtd 5 a{EMGE DSP TH1> T3 v b
T+ —LDOYR—+
o WAV I RTay 2By NDT T T —h, RBERT v 7T — KT,
¢ DSP48 v 7 1o, ChipScopePro, PicoBlase~v 1/ m=atu—7
¢ SharedMemory 7w v 7 v k
¢ FEMIE., AU > 27 A LogiCORE N— 2> | 5L TL7EE,

¢+ Complex Multiplier 3.0, FIR Compiler 5.0, 33X Fast Fourier Transform 7.0 T
XtremeDSP™ 2 Z A 2 o> il 5 fi i & i
e ML605 Virtex-6 FPGA 7' Z v s 7 4 — 2412 JTAG (ZHASWe =R T = T7THH I 21—
T a rOYR—kOEM
e Synplify Pro /~x— = > C2009.06 ¥ 74K — k

N—FDzT7HALIaL—Ya DAL
o Linux ®FRAY b Y—=RA b A=FFy b N=FT7 T Ialb—varOPFR—h

ROMBEERITTNAR 7732 DYR—F
e QProVirtex-4 Hi-Rel
e QPro Virtex-4 Rad Tolerant

MATLAB 2009a @ HR— k
MATLAB 2009a > # 7 — k
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E3ITE: ) -REW

& XILINX

System Generator & XPower O#f&

XPower 73 [Timing and Power Analysis] 7 o —3 L O [Bitstream] 7 n—IiZsia S EL 7=,
ZAUZE Y (MATLAB ¥ X U Simulink Bg5% 4 Bt 9712 System Generator 74 1 > O % /)

T CE £,

) System Generator: rgb2gray

1. 70—% %R

— Compilation Options

Compilation :

Ii“Timing and Powver Analysis
Part :
| 8 fvirtexs xosvixam 2raza

Target directory :

I..ftiming
Synthesis tool ; Hardware description language
st JE2 I

I™ Creste testhench I~ Import &= configurable subsy

— Clocking Option:

-} Compilation Target Settings

—[ ¥Flow Options Files

=10l x|

Implementation Phase (NEDEUI, MAR, PARS:

| B

Titning Analysis Phase (TRACER

FPGA clock period (ns) : Clock pin location :

fioo |

DCM input clock period (ns)
[crock Enables =l oo

[~ Praovide clock enable clear pin

Multirate implementstion :

—Power Analysis

(3. @B# 5 4 T %2R
/\

Mo analysis d
Iy i

Full simulation-based analysis

Owertide with doubles : IAccording ta Block Settings d

Simulink system period (sec) : h
4.9999

Block icon display:

ult d

Generate

Ok | Apply | Cancel | Help |

EORTRLE LS T,
Anaysis| 7 g v EERL £,

TH—EBRLTHLZOERICHEEL %2 Y v 7 L, [Power

77 # /v i [Noanalysis] T4, [Quick analysis] Cidmifififth # £1T T & £33 TR EE A
KT L £, [Full smulation-based analysis] Ti&, ¥ AV 7 A ISmy I 2L —X&FHL
TTHPAVICHDL >R a b —> a VRS HBIWICE TSN E T, BREIZZ D000 388 R

DOEWIRNTERESD Z LN TEET,
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& XILINX. JIy—R J—k 11.2

BTS2 T35 &, [Timing Anadlyzer] #4702 Ry 7 ARFREINET, RORITRT
[Power Analysis] K& > &7 Y v 7325 & AU 7 2 Xpower Analyzer A3 HE) L CTIH#EE

N RRRSNET,
-0l
( f\i‘r / | Slow Paths
. Timing constraint I.C\II constraints ;I
Slow Paths  P— — —— — — |
SDUL Xilink XPower Analyzer - C:/rgb2gray/timing/xflow/rgb2gray_cw.ncd - [Table ¥iew] - |EI|1|
L.., e it File View Tools Help 1= =
robiors |[(F H| o B
Charts robZogrs |
robhZogrs Mame Used Total Available Utilization [%]
O- robZors |View | i
robZors [ 5. - 189 12480 1.5
ranzare | 5
Statistics iggg g;: L ———— 100 162 E1.7
robZgre Yoltage Source Information 31731 W)
C 0.01771 (W)
0.33502 [w)
TRACE Junction Temp 50.0 [degrees C]
IEIE e The Power Analysis is up to date.
=z
&
Power Analysis Telille i I
x| Design load 66% complete -
Design load 51% complete
Design load 55% complete
Design load 98% complete
Design load 100% complete
Design Analysis 33% complete
S Design Analysis 66% complete
1. 990wy Design Analysis 100% complete
Nesinn 'O drohZoravd/timinad v lnwd rohioray owmoned! anened suncesstual lw d
4 | »
Frogress |F|ep0rt I Warning I Error I
Ready Y
HFA) R TAYIEY FOBRER
DDS Compiler 3.0
WROMREZ A T-F LW ey 7 TE £,
e Supports Virtex-6 3 X O Spartan-6 FPGA 7 /31 2
AE:ZOT7ury7ix, DDSCompiler21 7 vy ZIZiEE#HO5H DO TT,
FEAX. TDDS Compiler 4.0) &ML T 7Z &V,
Divider Generator 3.0
ROMREE AT L WT my 72 HTE £,
o Virtex-6 35 X 1" Spartan-6 FPGA 7 /3 A4 AD A — bk
AT Zo7 vy 7%, Divider Generator 2.0 7' 1 v 7 IZiE & Hi D H D TY,
FEAHIX. [Divider Generator 3.0] Z# &1L T 7E SV,
System Generator for DSP AFAH 4 K japan.xilinx.com 43
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E3ITE: ) -REW

& XILINX

Fast Fourier Transform 7.0

WOBERER R T2 LW oy 7 2 T& £9,

o Virtex-6 35 L U* Spartan-6 FPGA 7 /3 4 ZDH A — |k

o H—Fyh JuvZEERBLIRT —FDANL—Ty MIESWTEER AL U A T—
varEHBMICEIRT 247 a L oBM

o AT 4 Xal —valvHERANT SOOIV T (A7 "N RLERIEZ 3V A 4D
ANTTBSE)

o LUT. VY =20t SN T3 3 DDREIRN DK X5 XtremeDSP 2 7 o A ik, &
T RT =< ANKEL I TND 4 SOREINOREK S LD XtremeDSP 2 7 1 At
EEAL TV A NTHLE g

o Virtex-6 3 X" Spartan-6 73 A 2D XtremeDSP 2 T A A& N D HIEINF 2 BT
BRDA LT AT — 3 L EH

AE:ZO7 1y 7%, Fast Fourier Transform 6.0 7 u v 7 LB X#b b DT,

ZEAMIT. TFast Fourier Transform 7.0) #2MRL TL &0y,

FIR Compiler 5.0
WOMREZE AL W ay 7 2R TE ET,
e Virtex-6 3 X O Spartan-6 FPGA 7 /3 A ADH R — bk
e Virtex-6 1 L O Spartan-6 534 2D XtremeDSP 2 7 A A28 N S HIEIMNE IS 2 MF 7 1
NBEDAL TV AT —a A
o [EENEL—F TV A—TaEED S vy 7 B L O TV E RS O #iH & kR
o N—=RUxT F—N—H TV T L—hEPRMICERET 247> a 0B
AE:ZOTuy 7%, FIRCompiler 407 uy 7 ICEE DL DTY,
FEA. TFIR Compiler 5.0) &ML T2 &0,

VATLEBE FUHESEIE
HREN—FDT

i3 FE
2.00GB » RAM
600MB D/ N—R 7 ¢ X 745 AR B
PAV A2 N—FRy=zTHifHvIal—va | A—Fy=zTHilvIalb—var 7a—
YTy N T A — Db (7%
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*E

Windows XP32 v v b XL —F 47 R
7 & SP2 (S£FEIRES & OV H AFEAR)

¥ A V7 2 ISEDesign Suite 11.1.2 U U — =

MathWorks MATLAB /X—<7 2 > 2008b F 7214
2009a

MathWorks Simulink (Fixed-Point Toolbox & ¢)
N— =3 2 2009b F 7213 2009a

MATLAB DAY AR— T 4L 7 KU D
XA, CAMATLAB\R2009a ™ & 9 12,
AR—=REEERWVARATEERT 5 0EN
HYET,

53 vy h IV REWEHIZIE Fixed-Point
Toolbox N %HETT,

*® 3-6:

Linux ICEEET 2 EH

*E

RedHat Linux 4.7, 32/64t v b XL —F ¢
VTV AT A (FFERR D A

¥ A V7 2 ISEDesign Suite 11.1.2 U U — =&

MathWorks MATLAB /X—<7 2 > 2008b F 7213
2009a

MathWorks MATLAB, Simulink (Fixed-Point
Toolbox &r) /3— 3 > 2009b F7-i% 2009a

MATLAB DA AR— T 4L 7 KUD
INA41Z1E,. CAMATLAB\R2009a ™ & 9 12,
AN—REEER VAR ERT 50N
HYET,

53 vy F LW KR&EWEFIZIE Fixed-Point
Toolbox 2 %3 CT9,

BE %N =8
System Generator OEEHIOEIZ, ROF AV > 7 A Web A b BRTE ET,
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System Generator D E =

Linux @Y HR—k
Red Hat Enterprise Linux 4 WS (32 53X 1864 £ ) OS BRYHR—F &b X517 £L7=,

Linux #ED A > A b —/LFRIEDFMIL, TLinux OS ~o System Generator O A > A k—/L] &%
L T<EEN,

MATLAB 2008b O H#HR— k
ZoY U —ATiZ MATLAB 2008b 3 & O MATLAB 2008a 734 — bk & TWE T,

System Generator & Platform Studio SDK o A

P4 U7 2 Patform Studio V7 bV = 7BFEF v b (SDK) (X, Y7 hU =7 STy R
7 g — b TP A v OFER A O AR EES: (IDE) ¥, SDK % Eclipse *— = ISE ¢, #
AV I A ZoR_F 9 R Faky ot C/ICH = — R 2fEICiEdR T& £9, System
Generator TIXHENNIZ SDK 7 4 — 7 A~—2 % 4K L . HeloWorld 7 v 7 & 72 7L —
FERRMETHZETSDKIZT 7 8ATEL LD CLET, 207 7L —bMidid, FHET
AREMEOR W a— R 2R ATEBICT 270 a—RREGEhTuwEd, FEfiE, Platform
Studio SDK offiffl] SR L T E W,

TvITT—hrEN=TH124
oYU —ATiE, Examples 7 AV HIZEENDTFA LR T v T —MEhELT, T
SOTH AL TIE, WHFOTNAALEFHO IPBRERI N TWET,

BAER— bk DHR—F

System Generator ©7 7 v 7 Ry 7 A TR MO FiAR— NES &Gt HDL 23 %7587 — b
ENDEOTRY £z, ZNbHOMIFHA— M Simulink % A7 77 ATIEFRINT,
ARk 7z System Generator HDL 123 v E 9, W5 mA— &, System Generator > < =
L=y a VHIIZTHR AN 7 ANOT—Z AL CTHREIT S Z &6 rEETY, BHmMAR—
kA X =T NCTHHEOFML, (757 Ry 7 20ar 7 4 Xab—ar M B %
ZHL TS,
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System Generator @ XReport D&~

a2 /4 LD XReport DR

WIRT X 9 i, [Bitstream] E7-i% [Timing Analysis] % % —/47 > MZL7eT VA &2 ar )
AN$2% & [Compilation status] % A 7 12 R v 7 Z2H L\ [Show Reports] 28 % v 235 7R
ENFET, ZORXE IV v T5H &, BEET D XReport #FKRTE £7,

@ Compilation status

oy
: Compilation finished successfully.

(] [Fance] Show Reports

=10] %]

DetaMed Reports [-1
Report Name Status |Generated Errors |Warnings |Infos
Synthesis Report Current |Wed Feb 15 14:16:59 2009
Translation Report Current |'Wed Feb 13 14:17:07 2009
Map Report Current |Wed Feb 18 14:17:50 2009
Place and Route Report Current |'Wed Feb 13 14:158:14 2009
Power Report
Piost-P&R, Skakic Timing Report | Current | Wed Feb 18 14:18:27 2009 .
Bitgen Report Current |'Wed Feb 13 14:15:51 2009 _|
-
I
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Estimator 7' 0 ¥ h 5 M XReport DF&RR

THA A Estimator 7 v v 7 BE FEN TV S & X2 [Estimate options] T [Post Map] % Z&4R
9% & [Running Resource Estimator] # 4 7 v 7" R > 7 228 L\ [Show Reports] 7~ # > 23
RRSNET, 2ORZ %27 )y r735E, BHET 5 XReport #RZR-TEET,

Emb. Mults [0

TBUFs |0

[ Use area sbove

Estimate options IF‘:::st Map : Estimate

Estimate
Quick,

Ok | Can

Read Mrp |

@ Running Rezource Eztimator mi=lE

oy
= b apping...Dionel
=1

(] Show Reports |

Detailed Reports | -1

‘|| Report Name Status | Generated Errors | Warnings |Infos

Svnthesis Report Current |Wed Feb 15 13:20:00

2009
Translakion Report | Current |Wed Feb 15 13:20:05

2009
Map Report Current |Wed Feb 15 13:20:40

2009
Place and Route
Report
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A1) X TAYIEY FDBRER
Complex Multiplier 3.0
WROWREZMA T L Ty JEFERTEET,
o 2DHFHAEFTH
o TRTOANTURNBLOZOMEIL, HEME0 20 TrRENET,
o FRTURDIREZDORRDIRIL, T A—ZHEARETT,
ZEAIE. TComplex Multiplier 3.0) Z& ML TLEE W,

|

CORDIC 4.0
ROMREE AT L \WT my 72 HTE £,
o WROmEA L A7 % FF> CORDIC (Coordinate Rotational Digital Computer) 7= U X A%
ATV A RLET,
o EZZJERE <-> T O 2
o =B
o OBHhAR
¢ LR
o RD2ODT—FKT I F v ar7 4 Xal— g wift
o DIV FAINDT—F AN—Ty FEMFHLIZERRATLL arT7 ¥ a2l —
var(¥Vary ) 7K
¢ INTFHAIN A=y b EHEHLET—RK Y UTAV AT Y AvTF—vay (bF
wievJay =T EHH)
e CORDIC 73V X AIZHE R OIRNEIZ A r — AR 25 H
¢ CORDIC A7 — N {f5 % BEICHIET 2472 a >~

AL, TCORDIC4.0] #ZHL TLZE WY,

EDK Processor 7Oy o DRES
e [Initial Program] : 117" 02" & 7 7 A v (ef) % EFT4E, [Bitstream] % 721% [Hardware
Co-smulation] # =2 XAV Z—5y MIEHL TEDK ety %52 &y A MY —A
PERT AY%A. 207 4 — VR THRESNEZMM T a7 I8 77 ANAVNBE Yy E AN Y —AD
Btz oy o7 as 7 5 AEVICHEAAENET,
¢ LIREZDY—F Ry 7 A v T DAL E—T = A AT, WiE—FHHT, LI
Zix7 ety no0RAHLELITT ety P~ EZRALONT N EETTEXE
+, [Register Read-Back] % 1 % —7 /LT 5 & H&E AR LHEAM L 2 FATTE £, =
DA T arvikt AlThé, ATY v~y T ~OAABREML, A—KDETE U T
RO 72 £,

ALY ORBERT O I DHER
ROBEAEE T 0y s N T v 7 F— b ENELT
e Adder Subtractor 11.0
e Accumulator 11.0
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e Binary Counter 11.0
e Multiplier 11.0
¢ RAM-Based Shift Register 11.0

e Block Memory Generator 3.1, Distributed Memory Generator 4.1, i & U FIFO Generator 5.1

EHERATLILOICROAEY Ty 2 &2 T v 7T —h

+ Single Port RAM
+ Dua Port RAM
+ ROM

+ FIFO

¢ Shared Memory
¢ ToFIFO

¢ FromFIFO

BEEMZon-HFa4) o TOv Y

WOPFAV 7 ZDSP7 ry ZIZBEEHRAONELL, RORIZZNALDOT ny 70D Y

HEHT 27 vy 7 &R LET,

K37 BEBRAONYAYHUXDSP TOYY

BEFMzonf-J0Ovy

KbYIZERTHTEYY

CIC Compiler 1.0

CIC Compiler 1.2

CIC Compiler 1.1

CIC Compiler 1.2

Convolutiona Encoder v3_0

Convolutional Encoder v6_1

Convolutional Encoder v6_0

Convolutional Encoder v6_1

DDS Compilervl 1

DDS Compiler 2.1

DDSv4 0 DDS Compiler 2.1

DDSv5 0 DDS Compiler 2.1

FFTv1 0 Fast Fourier Transform 6.0
FFTv3 1 Fast Fourier Transform 6.0
FFTv3 2 Fast Fourier Transform 6.0
FFTv4 1 Fast Fourier Transform 6.0
FFTv5 0 Fast Fourier Transform 6.0

FIR Compiler vi_0

FIR Compiler 4.0

FIR Compiler v2_0 FIR Compiler 4.0
FIR Compiler v3_0 FIR Compiler 4.0
FIR Compilerv3_1 FIR Compiler 4.0
FIR Compiler v3 2 FIR Compiler 4.0
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K37 BEBRAONYAYHIXDSP TOYY

BET@Aohf-TJ0OvY KbYIERTETIOYY

Interleaver Deinterleaver v4_0 Interleaver Deinterleaver v5_0

RS Decoder v5_1 Read-Solomom Decoder 6.1

RS Decoder v6_0 Read-Solomom Decoder 6.1

RS Eecoder v5 0 Read-Solomom Encoder 6.1

RS Eecoder v6 0 Read-Solomom Encoder 6.1

Viterbi Decoder v5_0 Viterbi Decoder v6_1

Viterbi Decoder v6_0 Viterbi Decoder v6_1

VATLEGBIUHESE

HMEN—FKD7

i3 *E

2.00GB ®» RAM

600MB D/N—F 7 A 7 755 AR LB

PAV 7 A N—FRT =TIz —va | A—FU=THifRrIal—vary 7a—
¥ 7Ty b7 —A (%3

ARL—F 425 SRTL(0S) BLEUYT Ry TEH

% 3-8:

Windows [ZB8EdT 2 B AE

Windows XP32 v v kb L —F 427 &
7 & SP2 (SFEIR IS & OVH AFEIR)

¥ A V> 7 2 ISEDesign Suite 1.1 U U — =%

MathWorks MATLAB /x—< = > 2008a £ 7213

2008b

MathWorks Simulink (Fixed-Point Toolbox &#¢) | MATLABD A > Ak —LF 4L 7 K U DX

N—T= 1 2008a F 72 1% 2008b 2451213, CAMATLAB\R2008b @ & 5 12, A
N—2Z2ZERVARTEERT 208N H
DET,

53 Bv M LYW KRXWEEIZIT Fixed-Point
Toolbox A HHEETJ,
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Linux ICEEET 2 EH

*E

Red Hat Linux 4.7, 32 58X 64 v  #
LV—F 4 T VAT b (BEEE D)

¥ A V> 7 2 ISEDesign Suite 1.1 U U — =%

MathWorks MATLAB /X —< = > 2008a £ 7214
2008b

MathWorks MATLAB, Simulink (Fixed-Point
Toolbox &r) /X—” = 2008b 7=1% 2008b

MATLAB DA AR—L T 4L 7 KUD
NA4IZ1X, C\MATLAB\R2008b o X 9
I, ARN—REEERWARTEFHT HUE
NdHY ET,

53 v b IV REWEEIZIL Fixed-Point
Toolbox 3 %HE T,

BE X0 0D ff 28

System Generator OEEAIOEIZ, ROF AV 7 A Web A b BRTE ET,
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1)1 )—X /—F 10.1.3

A1) HZXADSP JOy sty FOHESH

EEFMIT0D DSP48 Mz 1k
DSP48 F7/- itk LUT R—2D A7V AT —y g 2R L T Accumulator,
AddSub, 58X OCounter 7 a v 72 AL SV AL M TEBLHIZ20FEL, 2K Y
R—=h SN AV IR TNRARBTOTF A OB ATREIZR D £,

Fast Fourier Transform 6.0
WOMRER 2T L W ay V2 HEHATE E1,
o T—HIEE X UONAFREIEE 34 £ v MITHEE
e Pipelined Streaming /10 7 —%7 7 F ¥ TO T v v 7 FE/NIUR O A — b

WaveScope
o WaveScope i e &l ) o X ICHEBERE L, HIRZ L v o —RE2 6T L CFon L., FIRIAET
WCEIBED T +—~ v hE D AT~ A X TEET, ZOMET [Fle] A=a—FFY——
Da—bhy b F—PLTI7EATEET,
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Yy—J)L JAa—¢+DEMBME

System Generator 10.1.3 (%, KDY —/L & E#ERSH Y £9,

-l N—3y
The Mathworks #: MATLAB 35 & Of Simulink | 2007b 35 & O 2008a
Mentor Graphics #: ModelSim® SE 6.3c

Synplicity #: Synplify Pro

88.04 (N—RU =Tl IalL—Tay
Meow—7400 7480 ARNE)

WAV % AccelDSP

10.1.03

#4112 % ChipScope Pro 10.1.03
# AV 2 EDK 10.1.03
HFAV 7 A ISE 10.1.03

PFAV 2 RISEIPT v 75—k

101IP7 v 77— 3

# 4V > 7 A ISE Simulator

10.1.03

BEX0 oD fl '8

System Generator OREAIOREIL, RO AV 7 A Web A b BRTE ET,
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System Generator D E =

NAT 1)y K DCM-CE ¥1R—F
101 VV—RATlE, VA DCM (TT XN Z7ayy =3x—Vx ) #HEMICED DV
OyXrS FFarnBEMENEL, ZOF T aryTERATESZ7ry 7 L—RME 3
fHFETIZHIRENTHEL T,

1012 VY —ATiE, 2047 arNmbEsn<T, 3 Eosuny 7 L—FE2ETeT A
VEYR—FTELHLIICRVELL AHAUBEO Yy 7 L—NE CE(Z By Y A x—
TN FEEHEH L THBIICHR—F ShET, 221 THEAIC6florny 7 L—
ARG ENDEE. L — FBENHENE 300y s L— kI DCM THE—F Sh 5D
» 351% CE FIETHR—F ShET,

MATLAB 2008a
MATLAB 2008a 7* System Generator THHR—F S5 L9270 £L 7o,

HA)UH9XDSP Ay Yty FOHRER
FIR Compiler 4.0
WOMREZF AL W ay 7 2R TE £T,
o THABIUMREIREZ K&K 49 £y b E TR

o FTXXTAY TTVr—rvarBloimEi MAC (Multiply and Accumulate) 77— 27
F X IZXIT DT V& N IO R— b

o ERIGFEDNRT LN F—F NRAMTHIEAIB TR AEY VY —RZLH R
o HHE T —% T 7 F v T Virtex-5 35 L O Spartan-3A DSP -7 — k &840
FIR Compiler LogiCORE v4.0 CTH AR —F S5 T X TOMEEE AR — b
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Divider Generator 2.0
BEERETDEOOBRET AT Y X LEART2H 70y 7
o HAKBAV Y MEETOFT T a D47 U Nig, RHIE, BLOERAERL AT

o  Radix-2 0FHBEL L O EEHBRET L2 U X L TO Virtex-4, Virtex-5, 35 X O Spartan-3A
DSP o4 — k

Y—J)L 70— EDHEERME
System Generator 10.1.2 (%, KDY —/L & B#ERSH Y £9,

Y=L N—3y
The Mathworks #: MATLAB 5 & O Simulink 2007b ¥ & U* 2008a
Mentor Graphics #1: ModelSim SE 6.3c
Synplicity 4 Synplify Pro® 8804 ("—FvU=TH#HrIal—ar
Hlcoa—7 1007 T4y ANNE)
P4 Y A AccelDSP 10.1.02
#4112 % ChipScope Pro 10.1.02
# AV A EDK 10.1.02
HFAV 7 A ISE 10.1.02
FAYL 7 ZISEIPT v 75—k 101IP7 v 7F—h 2
¥ A V7 2 ISE Simulator 10.1.02
BN D 5] RE

System Generator OBEAIO ML, ROV AV 7 A Web A R LB TEET,
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System Generator DhE =
o EDK Af>AR—h 7u—T0 UCFH#FR—FDmE Lk

EDK A >R —hF 7 —TOa2—H%—il{7 7 4 /L (UCF) OMLBERH ES i, A4 XDOREWN
UCF 77 AN FR—FENDLH0FELE, A1 F—F&hiz XPS 7uy=7 D
UCF 7 7 AV MET ST, EDK Zutk vy ¥ 7oy 7 OFEICHESHZHIF UCF 7 7 A1
BERINET, TOUCF 7 7 ANV ESHR EETLHZEHAHBT. XPS 7Y ey =7 MIHA
VIR—hTEET,

e PLBF a7/ oy y HR—FsomEE

PLB /32 MicroBlaze 7 vt v B L BELDOMDN—R T =27 XY T =T Va2 R0y
JTERENT D720 my 7 Ve Rx b — 2 2L T e¥ A U 7 2 Platform Studio o~
B 2 b % HBHIC System Generator (< ¥ — bk LC, HDL % v b U A b /4R £ O
N=R T 2T BRI 2 —2 g ERETTEET,

HA)UH9XDSP Ay Yty FOHRER
CIC Compiler 1.2
BFE7Tay 707 v 75 —Fh
e CICCompiler 1.1 L tb_Ty 2 ab— g VEENRK 4 f%h L

DDS Compiler 2.1
W7 vy 7 OT v 77—k
o LIFD/NR— 3 2 L T a7 OAERIFE A K 10 5555
o ADBEDOFE FHE
o UVEyMRTF4TH—FENEHIZRDY AR 17 vy 7 Y427 VR L High 2722 5 E%

BIE
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-l N—3y
The Mathworks #: MATLAB 35 & O Simulink | 2007a 35 & Of 2007b
Mentor Graphics #t: ModelSim SE 6.3c

Synplicity #: Synplify Pro

88.04 (N—RU =Tl IalL—Tay
Meow—7400 7480 ARNE)

WAV % AccelDSP

10.1.01

#4112 % ChipScope Pro 10.1.01
# AV 2 EDK 10.1.01
HFAV 7 A ISE 10.1.01

PFAV 2 RISEIPT v 75—k

101IPT7y77F—hr 1

# 4V > 7 A ISE Simulator

10.1.01

BEX0 oD fl '8

System Generator OREAIOREIL, RO AV 7 A Web A b BRTE ET,
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System Generator D E =

System Generator & Project Navigator O#f&

System Generator 7 - > 1%, Project Navigator @ [New Source] % 1 7 v/ Ry 7 A& f#H
LT Project Navigator WOTF WA I HICH AT Z LA TE EF, E7zix, Project
Navigator > & System Generator 5 A > ZEE) T & £,

DCM HR—k

FH A NZHEIC DCM 28054 7 a vy PRBlshEL7, 7 a2 D DCM 1%
HEICIVERY BN ETH AR EINT-TF A TIEY U 2w i EEZ DCM 235FH
ENFET,

DCM IZFEI TR T A0k i ay 7 R—hE&RRTHLFT v arbBMEinE
L7,

PLB46 RO T a7ILEREAY O U HR—b
THAL D DSP BLOTURTy R FavrAfneRidrsay 7 L— | TETAHREICR
Y. FKMER R LS ET,

UM LREDMEL
o V3al—¥arORYIOYIHULIZES D E R RK 2 f5i2m B
e >Simulink Library Browser IZ& DAV 7 2 Tay 7y N EiHrALEOGHLO
4 % WY 10 15 LA
MAR=—ZDN—FzT7HAIaL—a
N=RT =7y I 2 —va U HIZa s AL Sl System Generator €7 /L & fL A4 A

AT, arv74¥al—rar L, MATLAB 2 —RK 22 U F N HEATEL LY ko722
LizE ., MATLAB 2B N—R 7 = 7 ~DIFOHLNEITTE D LR LT,
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FFT 5.0
BEfFO 7 1w 72 CP (Cyclic Prefix) Offi Az Mz C7 v 75—k
FIR Compiler 3.2
Virtex-11 3 X O Spartan-3A %7K —k 2B
Reset Generator
Yo7V L= E TSty MEFEERTIHH T 7y 2
CIC Compiler 1.1
FHT a7

Y—)L 70— EDHEBRME
System Generator 10.1 1%, kDY —/L & HHMERH Y £4,

Y= N—oay
The Mathworks #: MATLAB 5 & O Simulink 2007a 3 X 0~ 2007b
Mentor Graphics - Model Sim SE 6.3c
Synplicity £ Synplify Pro 8804 (M—Fy=TH#MrIal—ar
Hlerve—7 407 T4y ARNE)
YAV 27 A AccelDSP 10.1
¥ A V> 7 2 ChipScope Pro 10.1
# A4V 27 A EDK 10.1
FAY 7 AISE 10.1
PFAV 7 AISEIPT v 7T —Fh 101IP7vy 75—k 1
¥ A V7 2 ISE Simulator 10.1
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& XILINX. H41) >4 X System Generator EFILDT v FT—hk

H A1) R System Generator EFILDT7 v TT—Fhk

V2X URIDETILOT v TT—hk

V31 XVHION=2a v OETNVET v 77— T 5851, System Generator v7.X % AF
LCETAEVIXIZT vy 77— L ThHVIL0LIZT v 7T — T HLERHY £5,

V3.X. VB6.X. BEUVIXETILOT Y ITT—F

Z D7 aTiL, System Generator v3.X, V6.X, BLNV7.X ET /L% v9.1.01 THERET 5
X277y 7T = T LFIEERL £7,
AEIZOEZTarOVIXITHET DRI, v3X 2T VEX ICHHEHTE £,

VIXET/NEVILOLIZT v 75— b T 5 EANRTIEI KO LB T, YV7IIETLE
FOETVTCHHENG2—F—EEXT AT T IOy 7T v7 av—%ERLET, 2)
xlUpdateModel % FEFT7 477 VIZxfLTIITL, EDOHRET /KL TEITLET, 3)
xlUpdateModel ® L AR — k ZZ ML | fERICEVE T, 4) E7 /42 v9.1.01 TENET 52008 9
MR L £,

INHDOFIEEZ, RICFEL <@L £7,

1 V11 ETAVBIOET AV THEN SN 22— —ERT AT TV Oy 7T v ar—zlfk
LET,

2. xlUpdateModel #3471 £7,

MATLAB =2V —iTed a~vr REFERL, €742 807 L7 N VICBEIL E3, 7
473 designName.mdl 03413, [xlUpdateM odel (‘designName’) | & AL $£9,

xlUpdateModel %, kD& 27 & FATL £7,

o VIX FHEA DTy 2k, MUREEMALEAETS V101 T8y 2IE7 v
F—bLET,

¢ MALEFEEZFRATLVR—FEFERLET, ZOVR—MI, 2—F=NFHTMNZ D
VEOHLER LB ENET,

1FE AL DA, xlUpdateModel TL4liod vO.1.01 EF AN AER S N ETA, ZENBMLIERRE
ANEENTODTREMRD Y 5, LE—FEBHL, 017> 2 0% OFIRICHES
T ENREFETT,

3. xlUpdateModel L 7R—F Z#ZM L, ZDHERIZIENET,
LU AR— MCROBENTEER SN TV AEAE., FHOEFNSLETT,
a System Generator V7.X EF/LICHIBRE N7 0y Z REENR TN,

W7 vy 7%, System Generator 7> & Hilr = 41TV £ 4, CIC, Clear Quantization Error,
Digital Up Converter, J.83 Modulator, Quantization Error, Sync

b. System Generator v7.X E7 /VIZBEILTED T 7y 7 NEEN TN D,
DDSv4.0 7 v v 7 X $£72 System Generator (25 £ TWET A, FEIETETT,

c. System Generator v7.X EF /N TH 7 U L 7 EBA RN ET 5 7 4 —/V R M
ENT5,

P 7V T A EHREICHEET S 7 4 —/L R %, System Generator v9.1.01 & Y — =2
P ozt A DT ay 7 THIBREN TV ET, Counter 7 ay 778DV —A Tavy
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E3ITE: ) -REW

& XILINX

1

Tk, 7Y TR OWREZRIEENATRETT, 74— RNy 7 V=T EELET IV
27 v 75— kT HEAI1L. System Generater TXADEYIARL — k& X A FEYWT X
&1 T 27w, @HF xIlUpdateModel % 17 L 721212 Assert 7 a7 Z23BIN4 5
DOV ET, ROAyE—TF, Assert 7 ey I RMETHLZ EERLTVET,

“The datarates could not be established for the feedback paths through this block. You may
need to add Assert blocksto instruct the system”

TOBE KT A — Ry 7 L—FICAsset T ay 7 EBINL, 207 ey 7 TL—h &
AT ERELET,
EHA T VT FTi, VILET VOBBPIIRIICHEE SN2 T XTI LT, 7
BRI NI Z EARENET, BEOET LTI, IZEALOLA Assert 7y 7
ZIBMTH2MEEIH Y /A, Assert 70y 7 BNENE S NEHWT X, XA TS
TLETTTFT—FLET ((RE] 2 [TETVOEHR] 227U v 7), L— b BRELRWE
B, 12U kD Assert 7 ay 7 A EATHLERH Y £7,
R 7 T RRMOREEXFERT 27 7y 7 ORICEBINIC Assert 7 ey 7%
BMTAEIICEBMAI VT N EBRETEET, 20T arE2HHATLICE. ko=
~ U REFEITLET,
xlUpdateModel (designName, 'assert')

4, TS TF—NEINEETAEEEL, AL ET,
Ty 7T RIDETNDNy 7T v 7 ab—%EERL TOWRWERIL, Ty 7T — %
DETNERIOLHCTRIFL 7,

5. &5 /L7 System Generator v9.1.01 TEIET 5 Z & 2L £7,

ERROFNEICHE > TOIUE, £ /L1E System Generator v9.1.01 CTEfET 5139 C9, ®
7 V% System Generator v9.1.01 TR &, EITL T EEW,

%l 1
>> xlUpdateModel ('my model name') ;
BAED MATLAB 1E¥%5 4L 27 b Vic®d 2 my_model_namemdl 7 7 A v %27 v 75—k L
£7
%l 2
>> xlUpdateModel ('my model name', 'lib');
BiED MATLAB 1E¥%7 4L 7 F VicdH %5 my_model_namemdl 7 7 (/L L BES % 5 (7
V&7 v 7T—FLET,
%l 3
>> xlUpdateModel ('my model name', 'asserti);

BifED MATLAB 1B 4L 7 L Ui 5 my_model_namemdl 7 7 A V%7 v 75—k L
F9, LEISCTAssert 7y 7 2Bl 7,
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& XILINX.

AR

M=

T DL, System Generator D EHERBEREEZPNTDH 6 ODL vy AUNEFENTVET, KL v
ZE, 10 DRETHAMRZ L LOTE 0B L, HE CHkSh T ET, EE 7+ 4103,
System Generator O A A b=/ T 4L 7 b VIZHY, T—% 77 AN EFIMEEEGEHRET,

B o —# |2 System Generator 3 > A b — L ENTVWBEHEEIE, 26 OEEEFEMOH 5 &
TIMB OR—ATHED 5 Z LN TE £, System Genrator 731 > Ak —/L ST WAL,
FAV 7AW YA b ORDOR—=VnbikER e 7 —=v7ICT 7 BATEET,

http://japan.xilinx.com/support/training/rel/system-generator.htm

TOEIZEENDL v AT, RO EBY T,

o LAy 1:TH AU ERO I - System Genrator 1 L 7= DSP 5% A > OERRE L A
VIV AT = a o DOEBEEATAL £,

o Ly Ay 2: BENAEBIOE v MMRE - BENEESOME L OE v N AR X OWLE
9% System Generator Bl#i~7 = v 7 OFEHIZOWTHBAL 9,

o Ly AL 3 VAT LI - ARAT— R v, FEEIEISEE. FRET 2R 70 S — 2 |
T — X OIS I ONT 4L Z 4L A System Generator & L CTYEKT 2 DIT# L 7= Hik%
RLET,

o Ly AVAI LT L= VAT L-T=EOV TV T L EEEESELZ LICLD <
NFL—h VAT MMERT HHEETRLET,

o LAV XEVOEH - AV 27X Ty 7 RAM VY —ZABIODSP 7 vy 7 0l
Y EE R L £7,

o L YAV 6 TANEDOHKH - F AV 7 A FRAATEERNR FIR 7 4V E 2B+ 5
BT ANEDA LT Y AT —3 3 I FIRCompiler 7 a2 v 7 i+ 5 Kk 7 45 5
WA 2 FDATool 42 FiEa Rl £9°,

System Generator for DSP AFAH 4 K japan.xilinx.com 63
UG639 (v11.3) 2009 £ 9 A 16 H


http://japan.xilinx.com
http://japan.xilinx.com/support/training/rel/system-generator.htm

H4E: AP & XILINX

Ly R 1 TH A4 ERDERE

System Generator 7H /> 70—

System Generator i, Simulink €7 /L RX—Z2DF Y A L FIEICESNTOET, 1T &AL OFIATHEERIL, Simulink IE#E7 o »
7y FERMEALUTERL £9, ZOMERIT, BEVNUREERBELZEAL T, A"—RF v =7 OFEMR L TERTE £7, #
B LOEAN 2T -2 7 u—%2EHKL -6, Sysem Generator 2 AL THF AV 7 A TARALAFON—F T 2T A7
VAT —va v Oz IEE T & £9, System Generator X Simulink QY A V> 7 2DSP7 ey 7y &AL, B
&) 1Z CORE Generator™ Z @) L C DSP #E7 n v 7 O @ EICKEIL SN Fy b U Ak Z/EL L £9, System
Generator 726, TRXTOA LTV AV T—ay V—NL&ETLT, FPGA 27 nr/ 7 57258y hANY —A&EAERTE
9, 72, Simulink BEESHIHL 727 X b X2 Z & L T, ModelSim £7-13 ISE® Simulator T+ %7 & b~
FEERT D EHAHETY,

SysGen Design Flows

RTL
Logiz Design —»

CORE
Generator

Algorthrn or
Sgec in

Siruling IP
¢ ISE Foundation
Implementation &
HOL Co-simulation m\f'emcatl‘o‘zn
with ISE / ModzlSim PEY
simulators System Generator for DSP and AccelDSP
XtremeDSF Development Tocls R

Fardware s

Co-simulation Embedded
- ; Embeddad
Developers Kit P Catalog

SDK Platform Studio
Embedoed Soffware Embedded Hardwars
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& XILINX.

Ly R 1: THA U EROER

ALYV H9ZADSP 7Oyt bk
PAV 27 2ADSP7 vy Z7&y MZik, Simulink Library Browser 25 7 7 2 ¢ £, Simulink Library Browser 13, %
#EMATLAB ¥ — A= GBI ZERTEET, 7ry 7y NI BRBLSLTWE Y YT A7 TV ICHGHENTWVET,
Index W5 V7 HT7FIT VT RTOT oy IREENTNAEDOT, 7ay 7 EEALERTWAEATZOV T 7Y

MNEFTERCLLT 7 8ATEET, DSP VA7 AO/ERHAIZ 0 HLL LD DSPH#RET vy 7 BB SN TV ET,

blocks available

Browser

. QOver 90 DSF building

Blocks are accessed
through the Simulink Library

- This can be launched from - o
the MATLAB toolbar

The Xilinx DSP Blockset

(7] sienutink Library Browser

Fle Edt View Help

OD@F4=#

Syudemn Ganreeslcar Systoes larares

>

B Travaformg
¢ T Sk Extras
W swtefon
W w0s0 & ImageITanEsERg B

3] Base Bemerts
3 Communicaton
B Cowernl Lgs
B owta Trpes
& o
& index
3] Mah
& Menory
] Shered Memary
2 T
+ T e Refernce Sackaer
w T e Wereme TP
w T stusrtib

B
w
<

Resdy

e

[T

[T

Cmihs Ersbls Prode+ o
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F4E: AM

& XILINX.

FPGA DEERDER

System Generator Ci%. #E#E Simulink €7 /L% i fi ¢ & £7, Gateway In 35 X U Gateway Out L9 2 2D 7 1 v 7,
FPGA & Simulink 2 =2 —v 3> TNV EOEREZEXRL £9°, Gateway In 7 v v 7%, FE/NE AT % B E /N TS
WEBMLET, 7ay 72X TN )y 7358, EENMUEEZIEETORTA—Z X ATl Ry 7 ARKRRINET,

Defining the FPGA Boundary

The FPGA boundary is defined
by the Xilinx “Gateway In" and
“‘Gateway Out’ blocks

The “Gateway In" block
converts the floating-point input
to fixed-point

- Saturation and rounding
maodes arc defincd

The “Gateway Out’ block
converts the FPGA outputs
back to double precision

e K "Gy ey
n' to defing the FRZA
aEIURCANY NP

4P Goabewar la (0 Fr Gateway [£)

EIEE

Gty I M. L APRAPS PP P 1/ PRI PR (VLI B2
eyt b 2 b ot b

L5 & Al iy " areay
Qut” to cofin the FRP A
s nd=y Ol lpul
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& XILINX.

LyRY 1 THAIEROER

System Generator k—% > MiE0

System Generator % 1 7 77 AIZid, System Generator b — 27 > &7 &b 1 OBETOMERH D EF, ZO M —7 0%
Bish gD, FPGA A>TV AT —vay TuvREBHLET, 2O —2 DRI RA—F X A7) Ry 7 A
T, ¥—7 b XY FVAR TRA R, RT = A Xy BIOVATLRAMERECEXES, ZOM—2
MRS, System Generator T=5 — A v B—URERENET,

. Every design must include a
System Generator Tokin

Sels the global naflisting
options required for FPGA
implementation

- Target device
- VHDL /Venlog RTL

- Clock performance
requirements

- Downstream toalflow

FIR Cormpile <0

Adding The System Generator Token

&
-
7 oveh

SystaT
—~ [
= E

—

¥ [rrvirg Ansiis
"

|7 pormet it e

o gt draciory

|'m_r\-»~ e |
Syrthmsis o0l Himieoaa s Ao g |
= Ol |52 El
r r

el Oplives
FICA, etw sored (vd} Do e otalios.

fe |

AT TERTEN XA DM s i e (-
e B |

T Pt sl srables 5obd i

F I
Siwire paten gl oed [ e
Foee 7]

LETEEE .Hl*m|ca-urlrwl

Bk wonarmiey

‘k"-'\‘x
Tw e
\‘-.:J Freh Systrm Crnerar
musti-cluce thz ' Systzm
Galaral® Talin

" h2 Zimu in< Sysam Perioc
—— m-stae s=loo ety tar
S M Ao o ik
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F4E: AM

& XILINX.

DSP TH 4 DR

Gateway 7' 1 v 7 #fEHAL T FPGA OBR % EHRLTEL, YAV 7 ADSP7ry sy b7 ry 7 %ML TDSPT
YA BERR L £, % Simulink 7 = > 713, Gateway In & Gateway Out 7 2 v 7 OEERNTIIEHATE EHA, 7 4V
. FFT, FEC=7, A€V, {#HH, @, vy NEfTay 7l DSPTY ALV EMETLILOOIEIERTay 7R

HVET, ZhHDTmy 7%, ENENH A ZVEEBLOE v MFETT,

Creating the DSP Design

All the blocks in the Xilinx DSP blockset are available for creating DSP
designs targeting FPGAs
Over 90 blocks are available
- Basic building blocks such as arithmetic and logical operators
- System Generator IP blocks such as FIR compiler, FFT, CIC compiler and etc. .

These blocks leverage Xilinx [P generators to produce optimal results for

Xilinx devices
=@ E
@ »[in | I jl; »[ out] o L]
Rendom Cataway b — Paley :... - . Catenay Out B-FFT

B -
Vi mmatin B0 Bagin Soedruni

Scope

{—

HIEE
w| T

g
;:>E|'r
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& XILINX.

LyRy 1: THA e OER

HDL a— K Q4R

THAUNET LD, System Generator b — 27 > DT A—2 X AT a2y Ry 7 Al b [Generatel R¥ > %27 Vv 7L
TA—RT =7 AT Y AT —var 77 ANEERL 3, [Compilation] © [HDL Netlist] ##R+2% &, RTL &
FOEERRO FPGA A>TV AT —vary 7untRrE, V—nO2—H— (o =Tz RAEHHL CETTEET,
[Bitstream] %#i&iR§ % &, System Generator T _XTDOA LTV AT —vay TrEARAEPCFEITINET,

ICE=n
ENIT Bebé mEEe

& DM Syparn with Packe: Framing e FEC T Telratry Chanrals

i B =
i | E————

Select HDL Netlist as the
compilation mode

Select the target part
Set HOL kenguage
Set the FPGA Clock Period

Check Create Testbench
Generate the HDL

Generating the HDL Code

£y
Once camplete, double-click
the System Generator token
) Syatam Girerator: handpies_filtar o e
Compliabion ;
[=lhoL remet ALk |
Paart :
[=lfrriens zosvazoa e
Target directory |
[metiat Brosase_,
Eyrihacis oo Farcramrs doscription larigungs
[ = =
I+ Eicain wsizanc] I Fapurt s cormpeesns sutvser
R ]
FPa Uik e s . Chosk g iy
fe [
MU rabe imolemsntalion . L0 ik Chock period (O8] -
[ciack Ernzier =] fu
™ Frowe chck enable Clea gin
|.l Vg ic 0Ck et ;I
Sim.sink oyolem percd leec) F
FANEE MO PR Cioiaut -
Gonarate (=11 | Pk | Camel | Hielp I

[Create testbench] #4295 &, Simulink > I =L —

aripnbT AL X7 2 T 7 AhhiH S TRF S 1L, ModelSim

HOHDLT AR F T3 ANERT VTN 77 AAPERINET, 2L ERSI N AA—F 7 =75 Simulink 3 =
L—ya v EHREMCE TH D0 E I D ERFET D720 OFIATT, A7 U T~ 77 A4 0iF, ModelSim & xtaif e CfE A

TOMEND Y £,
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System Generator ZFAL=ETIL R—XDTH A2
TFI R ADF P A 2 L 1E 4 Simulink 7 1y 7y b £ 7215 MATLAB &1 L C £ 978 L ~L O EAHHRE & (R L
=R =T OFEME B/ NRICL CHRER ERT A FEOZ L 2L £, ZOETIRI. VAV 27 2ADSP7ry sty
FEMAL TR Y =7 RBALBET D) 7 7L R BT AL LTS ET,

Model-Based Design using System Generator

System Generator extends the —
model based design environment j—;] :"mﬂ Exm_ﬁ;i::mm
of Simulink for FPGA Design
_ First develop a high-level ~— ~ "~~~ T n
executable spec using standard open By A

Simulink blocks T ey

- Create an FPGA specific
implementation using System

Generator
- Use Simulink to compare for —!—D— n—
functional and fixed-point g E
differences . .
s a
+
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& XILINX.

LyRy 1: THA e OER

MATLAB R LE=AHZNT 2 DIERK

Simulink i MATLAB &#~_— 2 & L TSI TR Y . AMEZDAEME OO ic MATLAB SEB 4 T&E £9°,
Simulink @ Sources 7 4 7' Z U \Z& % From Workspace 7' = v~ 7 8 X WO Sinks 7 4 7' 7 V128 % To Workspace 7 = v 7 % fili
ATEET, ANEIZNIT X 2F|0OTF|ITHRET 2HERHY £79, 22T, 1FEEFY I 2 —r = R 2FHITAN
ECY, 2, System Generator 7 A > D AT Z o ET HDICE K EHEIND HIETT,

Creating Input Vectors using MATLAB

The Simulink “From Workspace”
block provides a convenient way to
generate input stimulus for Simulink

Column 2 = data values '

- Often thiz 1= a more descriplive !
approach and does not require

Simulink “From
Workzspace” block

designs
- Data mustbe in the form ofa 2xn L/
matr fstaEs —
Column 1 = fime values g e

sourcing a MATLAB file prior to

101:5in{2°pi"[0: 01 1))]
p .

simulation /

Column of
time values

Column of
data values
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UG639 (v11.3) 2009 £ 9 A 16 H

japan.xilinx.com

71


http://japan.xilinx.com
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LyR 1DFEED

e Gateway In & Gateway Out 7' 2w 7 #{HEH L T, FPGA 7% 1 > & Simulink > A7 2% 4y
LET,

o Fi— izt System Generator b — 7 > EED ET,

o Gateway 7u v 7 DERNTIE, ¥4V L7 ADSP7uy sty b7 ay 7 OHHMEHR]
RETT,

e From Workspace ¥ & 0* To Workspace 7 = v 7 2142 & MATLAB ZfEH L TAID4E
Bds & O S DA 25 FIRE T,

JEE . Simulink O fEH
ZOEETIX, Simulink O ZE#EEZFEOET, Simulink 7 ey 72y FEEHL CTHEMART Y A %
AL, 12— ar ETEITLET, 20%, Uo7V U IREZETL T, H~DEL
MR L £3, B 7V AT AOMERFIEL FOET,

ZOWEEOFIAL, ROZAICH Y £

..<path to_sysgens\examples\getting started training\labl\labl.pdf

jEE . System Generator AF§

ZOEE X, Smulink I2X 5EF I R—=2ADFH A 7 n—T System Generator Z AL TF
YA U BB T D720 DA S E R L £, 7Y A 1%, B RENERIEK T,

ZOWBEOFIEL TV A 03, ROBATCH Y 77,
..<path to sysgens>\examples\getting started training\lab2\
JEEFIE : lab2.pdf

BETY A lab3.mdl
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& XILINX. LyRy 2 BRMIESEUE Y - ik

Ly R 2. BENMESIUVEY MEE

B /N R BEREE

System Generator Tid, IEQED A D DSP #EAEIZK L THE7e L ADEE &1 DSPEAEICK L TR & 204512 >
NEEEBIZH L CTT—UED 3 2OFT —F BRI R—F INTWET, £7 0y ZIE, BHEE LT A—203Hb0 £7,

ZOWBETIX, Gateway In 7'y 7 TEHEL £9,

Fixed-Point Numeric Precision
The Xilinx "Gateway In" block amEss
will convert the Simulink Sneave  Oneh
“double” datatype to fixed-
point numeric precision UNSIGNED COMPLEMENT

- Fixed-point arithmetic trades it | e e e

off numerical precision for Ts | un - | o

hardware efficiency e | 1 s | o
System Generator supports | on 3| o
unsigned (ufixed) and two's o | 1001 1| oo
complement (fixed) s | ono 2 | o

- Use “fixed” for negative : | owo 2| hioo
numbers 2 | oolo % | 1ot
. Reduced dynamic range o | ome s | 1000
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System Generator EE /N mEFik

YAV 7 AQBEE/NMERT — 28T, G5ty MMie 2/ NIUGROMEIZ LV ERL £9, 2RO Eflor v M EUE,
B L OLAEITERE v b M ZOHAITERE Y hEFEFE Yy 2R LB OTY, 14U 7 2 FPGA Tix, DSP
Tuaty ol oil, BENMUSENERFEADO 8 v MEFINELZMNEZH Y WA, oY vy 752 v NT EIZIEEL,
VBRI E NI AR R TR T,

System Generator Fixed-Point Quantization
I B PG R @ Gateway In: (Xiline Gateway In) EEE
Gatewiy i blocks. Corrrans inputs of fype Seaulinic integer. double Bnd
|1 ‘Dlﬂlilﬂl'l ‘1 |1 |1‘n|1|ﬁ|a|1|a|-1‘ S port o Xk s ok e
Hardwire nates: i hardwarn Shese blocks become ton i input
ey " —
Integer Fraction _; Basc | implemartaton
Ward LYB”'W"' wfml:::ea— (&) Sagned (Z's comp) () Unsigned
Humberofbis | 16
System Generator supports the following By port
fixed-point data types RS Gt
- Signed [£'s Complement) g
. . ) Wrap (%) Saurale 1) Flag as oo
Required for negative numbers Sampte o [
- Unsigned :
Provides a greater range with same — _ :
hardware when numbers are all posifive (o [ cwed J[ b J[ 2= )
To optimize the dynamic range of a number
- Uze aminimal # of integer bits to Fractional Bits Fractional Values Available
accommodate the range of possible values 1 005
- Use ammnmal # of fraction bits 1o 2 0,0.25,05,075
accommodate acceptable precizion 3 0125, 025, 0375, 0.5, 0,625, 0.75,
0.875
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& XILINX. Ly Ry 2 BRIMNIAS LUE v -4

A—nN\—2o0— FE—FKE¢EEFIEE—FK

System Generator Tl&, A —/N—7r— E—FK &L T [Wrap] (lx ey F &0 Eovy F &80 #57C), [Saurate] (IEE7-
IFRORKNERHFH), 8L [Fagaseror] (A——71—%x7— L CLR—=F) BIR—FZNTHET, T7 41k
T, [Wrap] ICRESNTWET, ZORTICTHE, N—FT=TOax MR EHEL 2 £9, [Saturate] 1IZERET 5 &
ZOBMEEFAT T Hewicn Yy 72 BINT 5 0ERH LD T, 77U r—va  TRERGEAEDOHMEMRT L 51 T
S,

#EFE7 m e AT, LSB @ [Truncate] (i TAzE Yy F KO AEDOE y M 2810 #5C) L0 [Round] (5 EVMEIZILD 5) 23

PR— SR TVET, [Truncate] KR ET 5 &, A—F 7 =703 2 ARMRICHZ BB DOT, SABFT 44k TF,
[Round] IZi¥iET 2% & BIO B v Z WBELRBOT, 77U r—y 20 THERBAORMEAT 5 L5 1L TS,

Overflow and Round Modes

Overflow
- Defines how system Generator handles the
WsB of a number =
When anumber iz too large to be P
represented by the integer bits ofa —
number ek

- Wrap - the MSB's are dropped
simple to implement In hardvare
Cruantization:

- Saturate — The result is set to the maximum =
value ) Tuncate (%) Round funbiased: +/- Inf)

Requrres addiional logic
Round Mode
- Defines how System Generator handles the
L5SB of a number Overflow mode Round mode affects
When a floating-point number is converted the LSB
to fixed-point, "unnecessary” precision Is

Owerdlow
O Wrp ® Saturate (O Ragasemor

affects the MSE

st N N N NN N M N S N S
_ N |1|o|1l1|n|1|1|1|1|n|1|0|o|1|n|1|
- Users must decide to "cut the precision off — -
(fruncate) or to round to the nearest precision ™ o
walue (round)
System Generator for DSP AFAH 4 K japan.xilinx.com 75

UG639 (v11.3) 2009 £ 9 A 16 B


http://japan.xilinx.com

B4E: AM & XILINX.

Ewvbk LRNILDEE
FEEED DSP N—FR 7 =7 VAT LT, TATOBREDEFICRBEITE LD TIEH D EHA, FEAEDEA, BHIE
fHxDE v b TT 7 2ATEHEND Y £9, System Generator TIEE v b LV OBERYR—h SN TRV, B0~
DY v b ZERIR, e, B, BIOHMHTEET, 2ICEV, EEE Y hoXF 407 G910 B 72 & % B ICHI#E L
TETTEET, 2607y 7T, N—Fv =7 VY—RIEHINEEA,

Bit-level Operations

Implementing a DSP design in hardware will typically
require some operations to be performed at the bit [evel
System Generator support blocks to perform the following
bit-level operations:

- Reinterpret unsigned data as signed or the converse

- Combine two data buses together to form a new bus

- Convert a fixed-point data type to a new fixed-point data type
- Extract certain bits of data, especially when there is bit growth
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Reinterpret 7 0w &
Reinterpret 7 1 v 7 13, (5D v | %, 2Ol £ 7212 MIUROIBIC D BT LS A 7O L £F, FHOE Y
MAEE SN, FAROAREMRS L ET, L 2E BFER Lo [41] T 10001 4 TR, HERLO[40] T
#3425 & 1000 1% 8 12720 9,

Reinterpret Block

Forces the output to a new type without regard for the numerical
value represented by the input
The total number of bits in = total number of bits out
Allows unsigned data to be reinterpreted as signed data and the
converse
Allows scaling of the data through repositioning of the binary point
- "1000" quantized to unsigned [4 1] =4
- 1000 reinterpreted to unsigned [4 0] =8

P Scopm
&E |2

R

!
a
1
5
a

ah 0 -] E] 4 = oM W W W W
T b= 3
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Convert 7Aawv %
Convert 7 v 713, B RTLALE L 3, 207 0y 7 ik, B2 ETE v MBI T 2 HBA0H Y £, 48
(& F—F AR LT — 2B 72 0 R LT — 2 BB & OF — 2B H L7 ) T% £, Convert 7
By 2iE, REOEICHAONEEUFOE v F 280 B TAE0Ick B SET,

Convert Block

converts each input sample into a number of a desired

arithmetic type

- Converts a number to a signed (twos complement), unsigned
value, or Boolean

- The total number of hits and the binary point are user specified
- Overflow and quantization options apply to the output value

1Dr

Gateway SOut

W X W & W OB WM W W
Tmg ot O
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Concat 7av %

Concat 7’ue v 7id, 2OOAN%EE Yy b LT LOOHICEREL 9, 207 ay 72k, hi 8L Wlo &) 250 A
NAR—=13B0 £9, hi ADFHEIMEFO ey b, [0 AT FAE Yy MRV ET, Zo7ay 7id, 550 i EiL
TRZE e %2 RT 4 7T HGAIZAETT,

Concat Block

concatenates two inputs up to 16 bits
Allinputs must be unsigned integers
- Thatis, unsigned numbers with binary points at position zero

The Reinterpret block provides signed-to-unsigned conversion
capabilities that can extend the functionality of the concat block

4 Seope -.__..
&8 PPL AEBE BAF -
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Slice7ay 713, BLENTMEOEA Oy MZT 7 8ATHLEDIERALET, 207 ay 7 TE, Ev b —4F R
EIRET DOV OO FEMRE SN TOET, T A—FLDOBICATD X £ T Rbno TWBHEAIE, ZhbDFikE
ERHAT 52 & CHERIEZRFIEIESH D FRAD, ADNT — X OEL L O 2 B/ NEROMBENELT DL 2T A Tix, 2
NOEOFENRERIZRD ET, 2, Ao EMNE Yy oA, BEE Y bOIK, E3NEUTE3E Yy hOB%E
WMHET 2L OBECEET,

Slice Block

. Slices off a sequence of bits from the input data to create a new data value

The output data type is unsigned, with its binary point at zero
- One bit slices can be set to type “boolean’

) Scope =13
a3 Lo AREE B ES y

k]

IE? |éi\.‘.~I
~ Wireh
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LyRY 2 BENMREIVE v MMEFE

BitBasher 7 awv %

BitBasher 7 my 7 2T 5 &, By b LV TORFEFLEZ Verilog U ESKTF AN THRETEET, ANEFD

HWREBIUEIVIY , EHOBMBYR—FEINTHWET, 207 vy 7 TE, 4 2FTOHIBRFR—FINTEY, fmEX
R HEsmEnET,
BitBasher Block 2 8
BrtEarhed
Bit manipulation and augmentation through ) icBasher Dt BiBasher)
textual specification =
oz | Owtput Type | Advanced
- Based on Verilog syntax e
- Supports Concatenation, Slicing and Repeat
operators
- Allows augmentation with constants specified
as binary, decimal, octal or hex o _J[ erod J[ Wb _J[ o ]
- At least one of the inputs must be from input Py T S —————
pnrt M:&?.cfm.!ﬂbafmwwm#ms
- Supports up to four outputs [ ou vt e P
1 Unsgred | p
MNumber of Qutput type and Binary point fields .
avallable in Output Type tab depends on .
number of output equations In Basic tab
Co J o J[_= J[_wo ]
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LYyR22MDEED
o Ty IOMABRI—F—EROBRE BT LA — A= T 0 —DF T s ERETE T,

o B, MESRLUTOE v MEDMED/INEURLLT O & KB D OISR+ 72581247
nEY,

o F—AN—Tu—d, FERRBTRERMEOFMNTH LA AT ET,

o Eyvbh LULBET By T, HEOANRE L ODONNRHERE, By MEAFEETICT —
LARIEIEW, By R, HEBIOT +—~y MIEBRTE £T,

o BitBasher 7 = v 7 Tid, Verilog IZES5< 7% A MIARICE W By F O#fEl L UNBINE 1T
T&EET,

BE . EE R
Z OEE T, System Generator (F 5B T 0y 7 EERAL T, T 4 I BRLOT ¢ v T RER
nYy 7 ORGFHEBAEE FEITLET,
ZOEBOFNEL, KOLGHIZH D £,

..<path to sysgens>\examples\getting started training\lab3\lab3.pdf
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& XILINX. Ly Ry 313 RT L

LyRY 3 AT LA{EH

DSP o X T L0
N—=RT 7 TDSPYv AT LEHETL2HE. HOL-NVORBNREFLELRY ET, AT—RILLTEESAE T, 7 o
WERE DT v 75— b 7 EOHEMREMEDFEITR, J VARV =0T FFT R 8 OR—=2 N T—=F OHIEHICY AT 5 L
NNVDOHFHN B L 72 555360 7,

Controlling a DSP System

Real hardware will require some
level of operational System

state

control
. System Generator supports the transiton—___
following control mechanisms
- Finite State Machines oS540 open_door
- Bursty data flow control Gantion S e

- Reset and Clock Enable pins
- Logical expressions

entry action
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MCode 7 Owv %

MCode 7' =t v 713, AT — MR U 7o BB Sl 2 4 > 7' AL b 35D MATLAB 2T 5 L 51I2L £7,
Zovay i, AIRZ 40~ ) v 7 ZAQKERZRE, 743 ) X AEMEOTEIMRICIEE L A, Zb OEEICE,
AV 7 A AccelDSP™ &Sk — a2 HTE £9, MCode 7 v 7%, A7 —h v UG~ VT TV 7S5 A
YTV AN TDDITE RN TN )L TY, System Generator THR AT — bk v v E AT Y AV N T H5E.
MCode 7' vt v 7 2+ % Z L B8 L £7,

The MCode Block

System Generator includes an ‘MCode Block” that supports using
MATLAB for modeling low-level hardware control structures

- MATLAB is translated in VHDL cluring hardware generation
- The MCode block does not support algorithmic MATLAB - use AccelDSP

Recommended for implementing state machines in System Generator

- A state variable is declared with the MATLAB keyword persistent and must be
initially assigned with an x/_stafe function call

Restrictions
- All block inputs and outputs must be Xilinx fixed-point type
- The block must have at least one input port and one output port

function g = accumi din, rst)
init = 0;
persistent s, S=W, ¥1Signed, 4 0} ;
i q=5s;
] if rst
s=init;
MCods else
s=g+din;

end
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Y412 o R Xl _state T—4

MCode 7 m v 7 %L TAT— K vV v &AL 7V A T DHEIE AV o 7 A4 5 xI_state &5 MATLAB
B A L T, B2 0+ 2 BN H 0 £9, ZOBMTIT. YISt EROBETLD 2 5D05 ¥ EFEL £
I, 72 ExE, AT —bh VUL ODAT— N BB BGE. kL 48y N OB TAEBSLETY,

The Xilinx “x|_state” Datatype

“x|_state” is a Xilinx provided MATLAB datatype that can be
used with the MCode Block to specify FSM state variables

- Vectors specified with “x]_state” will be efficiently implemented
hardware
- v = xl state(init, precision)

Init = initial value of state register after reset

. Precision = a Xilinx fixed-point datatype defined for the MCode
block:

- xIUnsigned(<word length>,<binary point>)
- xlSigned(<word length>,<binarxry point>)
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AT—k 22 2DH

WKL, HHfi7zz 2 A7 —bF FSM #_rL 7, Tz, 3AT— MU EDOAT—F =V PR TE 97, state &
I EHT persistent L ESINTEY, xl_stae BB AEMFHL THERLO 28 v MEIZHIE{bLE R TnET, AioTa—
K. DO AT —h ~D53ik, HIA0EIY 4 Clzik, switch-case XRfEA STV E9,

function [outl] = f£sm(inl)
The following simple FSM persistent state, _
state=xl state (0, {xlUnsigned, 2,0} )
example shown how the MCode -
block can be used to implement a T g Rkl
finite state machine i
This example can be easily e
extended to include more complex ratecs;
behavior L
if inl==0
Ifinl==1 outl=1;
state=0;
else
. out1=0;
Ifint == Hind == artate=1:
end
otherwise
state=0;
Ifint == omEdl=ds
end
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Ly RV 3 Y RTLEHIHE

Expression 78w ¥
Expression 7 v 71X, 2 OO ANEFITHLTE Y hZ &0 NOT, AND, OR, BLXUXOR ##E/TL ¥, A/IV—F &

. 2L EIcTEET, 2000 ATTOU — RENRER AT, 2/ NEOMBERRIZ DN THDL, DL AV KT &
HHNFATSNET, DSP ¥ AT ASHEMEEEZ A > 7Y A F 5581

ZoTuy 7 EEHT L EERTT,

7 —)L

Operator Symbol
Precedence 0)
MOT ~
AND &
OR |
XOR *

€3 Expression (Xilinx Bitwise Expression Ev... E|@E

Basic | Output Type

The Expression Block

. The expression block provides an
easy way to implement logical
control using expressions

Number of input ports is inferred
from the expression

- "a&b|c"=3inputs

a

b

Expression

Advanced Implement ation

Exqression [a”b

[#] g binary poant

Ogptional Ports

[ Provide enable pot

Latency |0
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ey bk R—b&EAR—TIL R—F

AEYFLITA N —U %G System Generator 7 2y 7 DIFEAEIZIX, VEy N R—hesvy s A Rx—T NV R—F %
ERT AT arB’b 9, BIRLWEAIEX, bR —MIABNIZN—F Y2707 e—L Uy by
J AFX—TNEIE DCM A¥—AZHEHI S ET, System Genegrator 7 1y 7 TINH DR — R ZRIRTDH E, 7 r— 3L
BEEFITe—HMEEN TRUE T —FEN e X7 uy 72 Uty M EFIZAX—T T AEEPERENE T,
DSP & A7 ATI LD ORRER B ICHIET 2 MR H HGE10E, ZNHOR—FZHHL TEE0,

Reset and Enable Ports

System Generator

) b

blocks that include Pos Do oo
&n

Storage genera”y Oﬂ:er Accumulator Accumulaton Accumulatond

the option to add a
reset and clock enable

p / Oplional Ports
Provide synchronous reset port

- The signals driving =t N
these ports must be of e LUV
type “boolean’
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Ly R 3: Y RTLEHIE

N—Rk T—4

AV 7 Z2DSP7 Yy 7ty MIEENDLVHEHERDSP 7 uy 7 Tld, N"—ZA K~ F—EZ0NERENET, 213,/
VANY—=I VT FFT TR AT =2 2B L CEIGH T — 2 2R T 2087 ay 7 A4 70 E3, 2hb
O7 vy 7i2iE, DSPUATATHHATLOISLEOSH DT —F 7o —HlHR— s BEENET, ZNDOKR— MF, EARHZ
Tyva B ROT =27 a—HflillERRICL T, ANNTHEN 2T —20ndb b5 xRt vind— k&, HAOCHEM T —

Zin5H T EERRTVOULR— M RH Y £7,

Often the dataflow through the
system is not continuous but
rather comes in “bursts”
- Non-streaming FFT
Resource shared FIR Filter

to implement dataflow control into
the System Generator diagram

System Generator blocks that
require extra data processing time
will include two flow control ports
called®vin” & “vout’

Bursty Data

A din daut[»
| |
(uin r.raut;
P —

Interleaver Deinterleaverws_0

In these cases the user will need Blocks that have valid bit modeling:

» FIR (optional)

» FFT

* Reed-Solomon Encoder/Dacoder
» Viterbi Decoder

» Convolutional Encoder

¢ Interleaver/Delnterleaver

s CIC
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LYyR2 3DELED
o RAT—h vy URGEEMEu Yy 71ZiE, MCode 7 my Z &ML £,
o By bk LUV TORIAHIEEZ AT Y A N 5I121%, Expresson 7 vy 7 2 EAL £,
o FAETLAVMIF VEYIELEIny I A X—TNVEVEEDLILENTEET, 2N
HOE %, System Generator CHiE T X £7,
o N—=RAFF=HEWET DT 0y ZIZFVinBLOvout L) T —2 7 n—filfle s N E E
nEJ,

EHE L VAT LEIE
ZOEETIZ, MCode 7 ey 7 AL T, 1011 &\ 9 2HEHIED > — 4 v 2 & k4 % Btz
AF—h =V U EERL £, 20 FSM Tid, 10111011 @ Lk 5 123 — 4 v 23k 55480
HIT2HERZH Y £,
ZOEBFOT—% EFIEHL, ROBAHICHD £9,

..<path to_sysgens\examples\getting started training\lab4\

SEEFIE : labd.pdf

EET—4 : lab4.mdl
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LyRA 4. ILFL—F AT LA

TILFL—k DRTLOERK

WKL, — 72K R L > — AR L E7, BEEICEEEO T TR0, 2V 727 X2 LICHEBEL TWET, &
AT T THIE, 20D =N F Y XNAIPRENTHET, TNHDOEF ¥ XL Tld, BRI 7Mbb, EF v
TNV EET ¥ RNV TTENET,

ZDEOEDSPYV AT AT A2 TARXBIMERPICEITINDT VXL 7 AV FDORNZ ATEEDY T 7 L —

FRTFFONET, YTV T L= E2TFTIFDHIET, 74NV EDT A BION—FN Y =7 2 KIEICHKILTE £,
INHEDVAT AT, vAFL—h VAT LAEMEENET,

Creating Multi-Rate Systems

Down-sampling and up-sampling data through a DSP system is a
common approach to improving hardware efficiency

- A common example, shown below, is a wireless hase station

System Generator supports the design of multi-rate systems through rate
changing blocks

Equalization Demodulation —

Equalization| |Demodulation—

Sample Rates 40-150 MHz 240 MHz S00 kHz - 10 MHz
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Up Sample $ & Down Sample 7 0wy &

System Generator 121X, Y AT LDH 7V 7 L— & EHE 35 Up Sample 15 LU Down Sample 7' = w 7 235 £ T
F9. UpSample7 my 7%, o7V 7 L—hE& BFET, BN 7V, 7 ey 7 7Y a LRET T
0 EDRIOY T NOfEIC/e Y £9, Down Sample 7' & > 713, o T A EFEL TRERY TV 7 L— M E#ER L E
T el zIT 3THU AV T L= & TFTTF 256, 3F TN LI 200F 0 TAPEESNET,

Up and Down Sampling Blocks

* Use the "Up Sample” and "Down Sample™ blocks to change the rate of a
signal in System Generator

*The up sample can either replicate the same number M-1 times or
insert M-1 zeros to achieve the higher sampling rate

)E> ; T T T Up Sample

Up Sample by 3

*The down sample “throws away” M-1 samples to achieve the
lower sampling rate

)

(A1 DT??T?TT onsame § | T

Down Sample
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L—rEET7U92ary JAYY
System Generator (21X, Up Sample 55X O*DownSample 7 = v 72z, FFED 7 7o 7 v a v b ETTHL— R ERT 7
VIOvay Tuay IREERTWET, Padle to Serial v ey i3V 7 L—k & EiF. Serid to Pardlld 7 e o
BTV L= T ET, FIR Compiler B U Y — 20U S REBEBAT HBARI L 7Y L7 L— b &
T, TIDM 7ay 7237V 7 L—s&2 BP9,

Rate Changing Functional Blocks
The following functional blocks will also change the rate of a DSP system
Parallel to Serial: The output rate will be M-times faster, €}
where M is the width of the input parallel data P aralni o, Baiint
Serial to Parallel: The output rate will be M-times slower, A 4
where M is the width of the output parallel data Serial to Parallel
FIR and FIR Compiler: Can be used as a polyphase <€
interpolation or decimation FIR e
The Time Division Multiplexer block multiplexes values g
presented at input ports into a single faster rate output. The £ &%
up sample rate is determined by the number of input
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Simulink TOL— ZEIEDRTE

Simulink TiE, 225437 v JIE#Z R 5 @ TERTE 903, Z OMAEIL System Generator 7' 1 v 7 TFEAICH R —
FERTHWET, P 7V IO GE A F—T ST DL, [EX] = [R—MNEBOER] = [T 7o Gy TE
R 227Uy 7 LET, Simulink Tid, Z0O#EEZIT-> THETFADGIZTABNICT v 7F—F SR VWD T, [FE] - [£F
NOEH| 270w 7 LTERET v 7 T— b T2LERH Y 7T, TORBICRTICE, [EX] - [K— M MEEOFR] — [V
CINEROESTER] AL D —EI Y v 2 LT T U TEBOBET 4 An—T ML £,

Viewing Rate Changes in Simulink

Sample rates can be displayed in different colors using Simulink
- Use the pull down menu command (Format — Sample Time Colors)

The actual sample rate of a particular wire can he displayed using
the “Sample Time" (ST) block in the Xilinx Blockset

- Use the Simulink display block to view the output of the sample block

- Does not add hardware to the design

Py e e - > Fin

e e m - » Fin

Colors give an averall ogd || '
impression of the systems rate
changes

The "Sample Time" block connected to
a Simulink display block reports the
actual sample rate an a wire
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V=ILDTINYYT

System Generator (213 M2~V T L — K VAT LET RNy T T BH10D.300T NNy T 2a—F 4 VT 4 BNEENTOET,

Sample Time (ST) 7' = —7 % System Generator {57 12##i L. Sinks 7 A7 7 Uiz 2 Simulink o display 7 v v 7 (2 #&fs¢

THE BEENT-Ry hOY T U TN T 4 AL A IZFRENET,

Clock Probe (clk) iIZAIICiFE I NS, A2 —THNHOHICER I, v A /vy 2 RR I ET, 2k, Clock
Enable Probe L LI HL T, ¥ 7 V07 L— b2 FTF2BOI I ERERCE T DI /vy 7 43— ME50OEEE

FRSEDLZENTEET,

Debugging Tools

The “clk” probe and the “clock enable probe” can be used to view the
behavior of the multi-rate system

- These blocks add no logic
- Their outputs can be connected directly to a Simulink sink block

) Seape

v
i PR

I -
Synem @—1—.
Gemrater L _’,
Sine Wawe Gateway In e Samale Bout
[ ou]
Clok Enable Proba CEQut
-——
* ~
Clok Enable Frotgt  FE3 Qut
-~ e -
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HUTY T BABIZET SR8

WO, =/LFL—k 2T HZBWT Simulink O3> 257 A E# 25 L, System Generator 7' 12w 7 D85 A—& 7 A
TRy Ry 7 AIANT D HEEZRLET,

REREMEAD L IZGE. o7 ) o 7Ry — Wk Wiy 7 ) v VBN RERE N, BET v ST -1 D
LI A BE—UBRRRENET,

Sample Period “Rules”

The system period is the global sample period from which all other
sample periods can be derived

- The System Period is set in the System Generator token

Every sample period in a design must be a multiple of the system
period

256 tap | gl 1,3
FIR

LowP assF IR

Block Qutput X Up Sample Down Sample
sample Period 1 b 15
Sample Period (GCOY 212 142 a5
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& XILINX. LyRY 4:TLFL—F SRFL

BE YILFL—k VRTLA

~

ZOEETIX, System Generator IZ&ENAHL — AR T oy J OBEERET, L—NEET

2 7 1Zi%, Up Sample, Down Sample, Serial to Parallel, 33 L U Paralle to Seria 72 & 3% 0 9,
ZOWBOFNEETHF A L, ROBATICH Y £,

..<path to sysgens>\examples\getting started training\lab5\

JEEFIE : lab5.pdf

BETY A2 labs5.mdl
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LyRU 5 AFYDFEH

JOowv4 RAM & 498 RAM

PAV 7 ZAFPGA D AEVIZiE, 7uvy 7 RAM 408 RAM B0 £3, 7uvy 7 RAM I, A F v 7OHEHNN—FK
T VY —REFEHLTEY, V72RO EHNIHEHMLEZERAM O 7Y A TF— 3 URAGETT, 7uav s
RAM 127 =<2 A TTR, Fo7ORESEGFINICH D20, BBBENSLDRKEL 2D AREEND Y T3, Sk
RAM ix, FPGA AT A ADN v 7T v 7 T—TNVEFFALTA LTI AL FENDHOT, imBUREICHEATE LYy 7T v
T T =T NOENE L ETR, F oy T OEBEOMEICEE TE 5720, EUREEN R/ RICEZ i, R E T 4 —
VU AEFEMTE DRSNS Y £9, HH RAM X, /MO FIFO IZ# L TWET,

Block vs. Distributed RAM

Xilinx devices offer two
implementation options for
RAMs. FIFOs and ROMs Distributed RAMISRL16 | On-chip BRAM/FIFQ

- Block RAM —uses dedicated on-
chip RAM resources

More area efficient

- Distributed RAM —uses the
FPGA lookup tables

Higher performance

. * Very efficient, lecalized memory |+ Efficient, on-chip blocks
SUb tFEiICtS from available area * Minimal impact on logic routing | * Flexible # optional FIFO logic
for logic + Great for small FIFOs + Ideal for mid-sized FIFOs/buffers

System Generator RAM, FIFO
and ROM blocks support either
implementation
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LyRY5: AE)DER

RAM & & U ROM DO #HA1k

RAM BLXUYROM 7 2> 71X, RAM OU—REIZ—%9 5 Ixn X7 Z |t c& £9, wIHERS ¥ 252 ET D120,
MATLAB %A L £9, imread, auread, wavread, load 7e X D7 7 A LA L a~ 2 REED, XN X7 X EH{B 505

MATLAB XA TE £,

MATLAB statements are used to
initialize the RAMs and ROMs.

- Statement must create a 1xn vector
Loading a text file

- dasdlliilensnz.bxtt
Using a MATLAB statement
- ogdnlpit (T A A8
. Reading other file formats
Lossac
- FAncan
- aviroad
- maxrend
- Lresd

Initializing RAMs and ROMs

€59 RUM (ilinse Single Port Head-Only Me
ndvanced | Imglamentaticn |

Basic | cutpk Type |

D=pth [1co

l Tniital val e vector |Ic-ad('fi|n:n:m:.t>ul:':l|

Mennniy Tyne:
[ Distriouted memory  + Block Al
Cplional Forts

I Provide reset port for output register

Initied sabis For autpul reg ster |IJ

I Srovide erisbike port

Latercy |1

K | Cancel Help

fpcky
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System Generator ®RAM 7 0wy &

System Generator Tit, > 7NV A—brBIORT 27V F—r D RAM 7oy 7 BRI TWET, 64K FTOT—F ¥
NP R—FENTWET, 08 RAM £72137 72>y 27 RAM 2EfL TA 27U 2> b T £, System Generator (2 LV ¥
AV 7 A REY UL TR S, HED/RT A—%, By ME, V—REDAE IFHERN—R T = TIERE
NET, FED Vitex® 7 v v 7 7213558 RAM #EOREMICOWTEET 2 LTS Y £HA, V7L F—hBLW
TaT7l AR —bF RAM 7 ay 7O T, LA R —FETHET, RAM O7 R L 2 F— MIERHTAE 515, /MM
RUFOE Y hORWESRLOEFICTH2UNERH Y £,

System Generator RAM Blocks

. System Generator offers
both single and dual port I
RAM blocks

I i i (S)Snalc Port LA (dlinx Singlc Park icix
Options include selection EDSinalc Part 1AM il Siglc T =

Dasc I Siled a1l I T|||n-e|||—|||r||i||||

of ‘Block” vs. “Distributed’ repth [is
implementation options \ e
. These blocks call the Xilinx e
IP memory generator to et e
create efficient RAM bt e T
implementations for any I P onde erepot
depth and bit widths e

ok | Camcel | ek AppY
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System Generator ®ROM B &

ROM 7wy 7ix, 7wvy 7 RAM £72i38 RAM ZEHL TA 7 A hT&, MATLAB =< N 241 L TRk
LEY, TRV R F=MIERHTDEFE, DMELLTOE Y hORWFZRLOEFICT D 0ENDH Y £7,

Offers both Block RAM vs.
Distributed RAM
implementation Options

Address port must be
unsigned with no fractional

bits
Depth and data widths are
user configurable

System Generator ROM Blocks

£310M (il Single Port Read-Only Memo

Baskc | ouputTve | Acvanced | Inplemertation |

=10} x|

Decth | 100

Iratinl walue wector IlC\!dl:'F l=riame, by

Mernciy Type:
" Distributed memery €= Block RAM
Ciptional Porks

[™ Prowide reset port fior cutput register

Intial salue bor ousplt scaister |1

T Prowide enable podt
Latency Il
o | cona Hep Ppply
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Delay 7By %
Delay 7' v~ 7%, FPGA i3 A7 — 47— Rt T2DIEAL 9, 207 oy 7k, SRL1I6 EWVWH AT AR
Ny 7T o7 T—T NN THERINDNFEN R 7 N VIURAEEILy TS, VORZEFEHT2L06 =0 7% 85% /)
XL TEET,

The Delay Block

Use the Delay block to synchronize
the dataflow of signals through the
design

The implementation will be
constructed from “SRL16E"
primitives

- Highly efficient use of the Virtex distributed

RAM for mplementing delay elements and
shift registers

SRL16E Structure
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FIFOJmowv¥

FIFO7my 7ik, 7uy 7 RAM BEX OB RAM Z AL T 7Y A R TEET, 64K ETOUV—FER IR —F S
ATWET, empty, full, I X %full ® 35D 7 Z 7 R0 £3, %full 77 713 By MEICK > TERY 9,1y
 OREIEL, FIFO 23 50% A 7 40> 50% PL E7 A0 R L E9, 28 v hOEATE FIFO 23 25% 7 Vi 5 £ TER T,

Z D% 25%, 50%, 5% 7V THDHZ L xHRLET,

Can be impkmented in either Block or
Distributed RAM

. Supports FIFO depths up to 64K

Supports a “full’ and “percentage full’
output signals
Y%full Specified as number of bits
Unsigned, fractional
1 bit shows <30% or >50°% full
2 bits show 25% full increments

Includes optional control signals

FIFO Block

{ain ok
smety

Sl

il

(ZIFIFC [Yilins: FIE Block)
3o ] advemmee | Imokemertstion

gt

“-I

1Bte of praceicn to uee o B dull rigna I =

Opkiona Peats

™ Fresice peeet et
I brovocde enahils port
¥ Frovde data courk port

I Frovice awost errgky pers

et By et

=C|xf

I™ Frovide abrgs: Ful pork
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Shared Memory 78w %

System Generator Ci%, 'Ry HICHRAX L vy y 7 %ZBINT 5O OHMAMBFRANRIEINET, Ziux, I AZ A
nYy ZICEEND ATV T nEy D AEY TRLRAEMIEHRICYy 7 TE2 L5127 57290 TT, System Generator
TiX, System Generator 7 1 v 7 &y MMIEHEN TS Shared Memory 7' 2y 7 2L T nEERTE 7,

Shared Memory Block

Shared memories (RAMSs, FIFQs,
registers) allows data to be accessed

from the DSP or embedded portion of the
design

System Generator provides the
necessary hardware interfaces and
software drivers

Can operate across different clock
domains

Can be compiled and co-simulated in
FPGA hardware

Generates memory-map interfaces
between processor and user logic

Supports both PLB and FSL bus types
Prowvides APl documentation

death 2 af . cepsh:
vadsh: 7 wdib: U
oo 'Chared Mereny Read or S e Wb o Wi
dual:
Auelain - Edl:
qw 11
S i 2iale s =Nk Prasessal
“2FFO Fun i FFO
0 Ba’ 1t fordaT e Aadrr
Jdin qdin o
dnoikz Uiy
Aer e
~qis “ha L v
To lieq dar Fram Rzgisecr rac Mamey

Frosceso

L

Ll T [LENT T3

Excat o Poore

zza |- -

Ante Generated by Syvatien
1
DL Hetlist
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& XILINX. LyRY 5: A OREH

WmE O AERYDOFEA
ZOEETIZ. ey 7 RAM 720134 RAM 2 AL T Arcsin 72 & @ LUT _X— 2D EE % A
VTV AUERTEDIC AV 7 AROM Ty 7 HERT A FEERL £, 20 ETIE 10
By b UFICRTFALATRE AR AN 25 S AEB L O T 72 7 & 3 Y R APRICA L7 ) A I
TxFET,
COWEOTFIEE TV A L. KROBFICH Y £

..<path to_sysgens\examples\getting started training\labé\

EEFIE : lab6.pdf

BETY A lab6.mdl
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LyRX26: 74ILRDEKE

M=

FUHN T 4T DSPHRETH D . FPGA ~D A 7Y AL ML TWET, 70y 7 A4 7L THERZ IR
FTRGUIL T4 NEE, BRI A=~ ATV Ar— 2 o THETT, Vintex®-5 78514 212i%, 640 fHETHRTL LT
i EENR TV ET, FIR Compiler 13, —f&B972 FIR 7 4 VX DERRICZ D ORBEE NS RIHEH SN D L 95 %3

SINTVWET, MDA TV AT —ra UIHEE THBERE] MR, BRERZERAETIC, 7 MNEFEEERL T
FIR 7 4 V2 EER L 9, ZOFEEF, IMNULOTNARATRARNIINO T 7 72 a P IZEHY Y THERTH LG EITER

SNET,

Introduction

Digital filters are the most common functions found in DSP systems

The following blocks are supported by System Generator for digital
filtering

FIR Compiler block (DSP Blockset)
DAFIR block (DSP Blockset)

CIC block (Reference Designs Blockset)
. The digital filtering technique will depend on several factors

Sample rate

Sample width

Profile of the coefficients
Clock rate
Technological resources

106

japan.xilinx.com

System Generator for DSP AFAH 1 K
UG639 (v11.3) 2009 £ 9 A 16 H


http://japan.xilinx.com

& XILINX. LYRY 6: 7 4ILRDRE

Virtex DSP48 X5 4 X
Virtex® 7 7 2 V1213, JEB LIS, @7 -~ A0OHEBE A=y FTHHIKINEESI D DSPA8 2T A ARG EFN TV E
T, WOKE, DSPA8 DR 2 3/ R L CWEd, DSPA8 25 1 2%, () IO Lo 2¥ ., (2) HaftxREs, (33 AN
RS, (4) OPMODE ~ /v F 7L 74D 4507y a b ERESNTHET,

The Virtex DSP48 Math Slice

The Virtex4 & 5 devices Virtex4 DSP48 Math Slice

include up to 550 DSP48
slices

~ Performs 48 unique math
operations common to DSP

operations
- Configuration set through an Virtex5 DSP48 Math Slice
Efficient use of DSP48 slice is l%/éﬁ*ﬂ
required to get high | WA :
performance and efficient i
ﬁlters v foawe T I
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FIR Compiler 7wy &

HF A4V A FIRCompiler 7y 7%, E#H MACRX—2Z2DFIRZ7 4NV ZE2AT VAN LET, 20Ty 713, AT
FeBDARNY —AEZE L, 74N EZDAL T 4 Fal—2a sl T T ANV RBE LR Y . BEOBIETH L £
9, FIR Compiler Tix, V YV —2OHHEE/1FT/3T LV FIREE, 24T v A—v a VB L UM EESER T ET, £,

F—R—=H TV TP R—F IR TWET, £575kiE. MATLAB =2~ RZ2HL THEL £9°,

The Xilinx FIR Compiler block
implements a high speed MAC
based using
DSP48/DSP48E/DSP48A
primitives or Distributed Anthmetic
FIR filters

Supports polyphase decimation,
polyphase interpolation and over
sampling implementations

FIR Compiler Block

2N iR Compier 410 (iling MT2 Comnpller 4.0]

ks Specfcaton | hmdonoioin | Betolbd Dnkmentalin
Fiker Cosficerts
Cufhients.

=0 %

[ Fda_purestor FCATo0T)
Farmber of roedilicient i

0
Filer Spadfication
Fillar bpos [Sirie_Pabe =

Raate crange bype:
F Tbeger [ Fioed_Froctional

Irepalacion rate ok

It
D mnation) vele vabue

[

Trem pack acor

0

Purnker OF chsnnse

I

EMlactivpingut d iupls paind (Tt Prequercy | (eaple_bequansy ™ ninsr_chancnizl]

Ju

108 japan.xilinx.com

System Generator for DSP AFAH 1 K
UG639 (v11.3) 2009 £ 9 A 16 H



http://japan.xilinx.com

& XILINX.

LYyRY 6: 7 4ILEDEEE

FDATool Z{#B L =& D/ER

MathWorks #t:0> FDATool 1%, FIR Compiler 7 & v 7 O A T Do DI TE 27 77 4 NIRRT 4 VERREF T 1l
F LT, YA U2 20 FDATool 7 7~ 71X, MATLAB® Signa Processing Toolbox ®»—#5C¢& % FDATool

TR 2T ~DALH—T 2 A ATV 1,

Provides an inteface to the
FDATool software

Enables the use of The
Mathworks FDATool for
creating filter coefficients
graphically

Provides a powerful means
for defining digital filters with
GUI

Coefficients can be “exported’
to either the MATLAB
workspace or a text file

i ."JI.

Sendsm

T

ey = e
OERSER A2LN T B DEE. Y0 BidelRE ¢

R —

Creating Coefficients with FDATool

Far

TEEE
ﬂ: ,;ifl'-.
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FDATool @ &# 0 &R

W77 ANV HIRE R LD, [V ANV] 2 [ AKR—FN 227 Vv 7 L THREEY — 7 AX—RZ= I AR —F L E
T, ZOU— 7 AN—2850%, FIRCompiler O/ A—X #4770l Ry 7 ATHEATEET,

/' Block Parameters: F
S0 Ect Analyds Targets Yew Wincow Heb
Flew Sesdion
Open Session. .

Save Semsion
Save Seadon Fig..,
Shors Fiter

Trapeork Filber fram Werckag
Trapenit Filber from 31 TR
Export bo Simink Modsl
L ate M-Fle
Prind Sreview
Pried...

Choose:

FDATool

Using FDA Tool Coefficients

DATool

CEenTo_
Workgacos I ‘I/

_Exoctt Az

Coettclerts o |

—EHAD S AT ST =

Norcrar h
= 1

——

[ rnervute varsties

[Fr ][] (P ]

Expeort the
coefficients from
FDA Tool to the

MATLAB WOIKSPACE | rem seusims | et | meabtocorei |

Filter Compiler

Grl WL emules m (xibae PR G omder am) =121 =]

Pl Ciffideats
o Comifiderts ™

\ [om J

j \Qg\-\k paz =

Use the same variable name
in the Xilinx Fitter Compiler ——
praperties editar

I RNE TR
O
Bubes of chaneets
1
EMlocive rpur sarspls piriod (doch_requiady | {sample_Froquendy *rubier_channeli)
B
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EE . 7420

Z OE TIE, Filter Compiler 72 v 7 2L T, Virntex®-4 7 —%5 7 F ¥ HlIickElb S hi-
TANEEERLET,

ZOWBOFNEETH A L, ROBATICH Y £,
..<path to sysgens>\examples\getting started training\lab7\
SEEFIE : lab7.pdf

BETY A2 lab7.mdl
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FOMOBEMEFaA—FYTIL

System Generator O~ = = 7 /L1213, System Generator OH%HE

AT S ESERFANG ENTVE

T, ZhHDOFIE, <sysgen_tree>\examples T 4L 7 b ViZhH D ROFIZY AP ERNTHWET, 2
ne oflicinz., System Generator 12, T RX—U M FITAMRER TE ETANEGFENTVE T,

AE I MATLAB ~V7 77 0 F &2 ERL TV D551,

ZOR=U bR EERE, FTTE

F, Bl EITTHITE. V27227 v 7 LTLEE&E W, MATLABDF 4oL 27 N UBMOT 1 L
M VICEFESN, BlOETANREE £,

T599 Ry XDHE

1

Bl

VHDL £ =2 —/vD A v
AH—

7Ty Ry 7 AxMHAL T VHDL % System Generator 5 1
NZA v AR—F L, ModedSim #{#H L T VHDL € = — L2kt
LTHAr 22—y a 23745520 £9,

DT T 7 Ry I AD
[ S 2 —> g9

150 ModedSim 7 At 22 ML T HEEDOT T v 7 Ry 7 A
Wxt U CRIFIZHB Y S 2 b —v a Y B FATT D IEE R L £75,

EAFIv I TTv 7
Ry 7 A

TIY T Ry JADNT A—HEESEERLET,

Verilog €Y = —/v D A >
A—h

7Ty Ry 7 2%EMHAL T Verilog % System Generator 7 1
SNZA AR =KL, ModelSim ZffH L T Verilog € = — /L Zx%f
LTHifv I ab—va v a7 2 HEErL £,

CORE Generator £ = —
VDA IR— ]k

CORE Generator €22 —N%7 7 v 7 Ry 7 AL L TA LV R—
P ERL T,

ChipScope D4l

DSP 45l

1

55158

ChipScope Pro Analyzer %
FEHLEY TAZ A L—
Ry =7 T8y

FAV 7 ADT NNy Y—nLThs ChipScope Pro™ %
System Generator N CHefe L, M9 2 & "L £9, System
Generator 7 1 —|Z ChipScope Pro # #4425 L.V AT L A —
RTUTN EALLDT Ny T HFATTEET,

1

55158

DSPA8 7'z -

DSP48 7 1 v 7 % DSP48 vy - fiifa 95 Constant 7' = » 7 & 3%
AT 2 5 EERL £,

DSP48 Macro 7 v v 7

DSP48 Macro 7' v 7 2l L THEHAFRRGEZ A7 U A M
LHEERLET,
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FOMOFEEFL—FYTIL

] Bzl
DSP48 7'z v 7 DSP48 L Constant 7' v 7 ZfEH L T, 35X 35~ b DEHER
(DSP48 = Constant ERIBHFLT VLY L—bTAYT Y AV MBS R RL &
Ty s AERLE T, o icl, 2. 470y A IND 3ODFEEA

3B/ FRER)

VN AT — g rEaRLET,

DSP48 Macro 7' 2 7

(DSP48 Macro 7 a v 77 %
MACZ o Z7varvklL
THEALZFIR 7 4 V%)

DSP4A8 Macro 7' = 7 il L T35 X 35 fHARE A 7V A
NS GEERL £,

DSP48 7' v 7

DSPA8 7o v 7 & L
7= FIR 7 4 v & D

DSP48 & Constant 7 e v 7 L CFIR 7 4 v 2% A7)
AU NTHHEERLET, 2OTFAF, XA 7 1 BLOX
AT20T7 =T 7 F ¥ EMHLIZ ATV, BINTL L, v—
oy VEIR 7 4V EREENTOWET, K7 (V2 1%, DSP48
R=2D 16 ¥y T FIR7Z 4N EE AT A LET,

DSP48 i it Fik 2o0DSPA8 7y 7ML TC.BE Yy NOFEHETAF &~
(DSPA8 ~— 2D 4 A F ThEALT I AN T LT EERL £,

Iy VT H)

DSP48 &t ik System Generator %z il L T, Virtex®-4 7 —% 7 7 F ¥ I %H
(Virtex®-4 i &k iTHE 72 lC~y P TCEBHAEMABER FIR 74V 25 ATV A NT5F
F|R7/r/]/5) {fé‘f%biﬁ—o

DSP48 Macro 7 & 7

(DSP48Macro 7' v v 7 %
MACZ 7> 27y avklL
THEMALEZ FIR 7 4 V%)

DSP48Macro 7' v 7 AL T —4# v v /LFIR 7 4 v 2 %
ATV A NT B FEERLET,

MACFIRZ 4%

MAC = Vv b5 —% LB ORFEIZT =27/ R—F RAM %
HERAL7Z43 %y 7 FIR7 4B &2 AT AN LET,

BEFIR7 4 V%

System Generator & Simulink 7 477 Uo7 v v 7 5#5% FIR
T A NG EARRT D EERL £,

MCode D4l
15 £ BA
HifizztL 7% ANNOBEREEZET 7 7o 7 avi AV Ay T 5HEEZRL
jz‘g—o
B B A HRIARBEEREEZ A7) A b5 hEEZRLET,
VATV OHIBEHZ |\ VAT UV ObIEBRRBEMET L EERLE,
REHL
7 EE VT NEBED AT A b EERL £,
MCode 7 2 v 77~ MCode 7 12 v 7 1Z/3F A—4 T HikE R~ L 7,
INTA—H

System Generator for DSP AF4 1 K
UG639 (v11.3) 2009 £ 9 A 16 H

japan.xilinx.com 113



http://japan.xilinx.com
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151 £RBA
FFarDANS) MCode 7oy Z7iZA 7y aDANR— 2TV AL NT D)
Ak HERL T,
HARAT— b= HARAT— b ~v oD T ) Ay bk kERLET,
NT A—HIGTE RIA—RIEETF 2 b —XOREEFEE L ET,
TXxabhlL—&
FIR 7 v 7 & RGE FIRZ vy 70T 7 hikEy AT AOKIEEEZRL T,
RPN #UFal—% |RPNZUFal—4 (R¥ v 7 v )DEF Y U FiEERL£7,
disp B% disp Bk i3 5 Hikz Rl £7,
ot yHnfdl
151 £EA

MicroBlaze 7 v & v 4
Y 7 =T NVOFKEE

MicroBlaze™ ety ¥HO~NY 7 =71 (pcore) OFEFHIEE.
System Generator 7*& Xilinx Platform Studio (EDK) (2= 27 Z7R— |

T AR— | T 5% RLET, RGB bV L — A7 — L ~DaZEE 5% 1
L., EDK ~Dx 7 AR — bk %A L T pcore ~Ep L £,
Fa—hU T XPS % fii [ L T/ERK L 7=MicroBlaze 7 v & v ¥ % System Generator

MicroBlaze 7 v & v 4
VAT LD
Salb—v g v

WAV R— T B 5EE27L £7, MicroBlaze 7V rnt v ~na~rn
toH b LT, DSPA8 7 v 7 M STV ET,

PicoBlaze ~ A 7 o =z
vhme—7 77—
g v DOEEF

PicoBlaze™ 7' & 7' 1% System Generator (2> 7 U A2 4 5J7
BaERLET, ZofiTix, #IviakmHto DDS (Direct Digitd
Synthesizer) O EM#AEE 35 L5 PicoBlaze 7' n 7/ J AL
£7

HE AT DOH

Ll

Bl

SIFEIERETAMOY I 2 | SimUlink E7 LRI TEET2HF ATV ZRLET,

Lr—ya

RALN PC ARV OT 7 | e AEY Li@ET 57200 Developer Studio 7' v = 7

NaPZs

N—R Y2 T7HHA I 2L — | SEBTA I 2L —ary RNy Ty AL H—T A ATON
varvEHERALEGHEETA | THHAL. 2O X —T A A% XS5 T 4 X H—RILEE

ALPR

ALz Td AP U—=20 U 7))V XA LABIHERT D 6%
AL ET,

EE /O Ny 7 7 L

N—RT 2 THFH I 2L —T a rHOEEILE AEY 1/0
Ny T7 Ao F—T A RA&ERLET,
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Ll

A

SharedMemory
(mex %A % —7 = A &)

EHEAEYV DAL F—T A AL LT meXx BEEERT5H
EERLET,

B vy 7 OY A T VEAL
T AT R DOER

250K FEW 7 vy 7 2R LIz~ L £,

HHAEY, FIFO ~Di%E(F,
LVYURAE~DEEF, VAKX
M B DFEG

HHEAEY FIFO.BLOL VAFZEHERAL TEREIRET HH
EaRL T,

N=FT =7 H#H I a2 —
varEffHLEZEZL — A
NR—=2D I al—g

FPGA ~—F U =THHsIal—arZ2HLEZY I
L—arEEdfb T 57070 —5 R—RFFRFIRI A
R—2DEEEFEAT 2 EERL £,

AT BITOH

Ul L
Fa—hUTN 0 XA 7 | System Generator O ¥ A 2 ¥ WY — & fEH LT, System

AT 0D 16k ] Generator YA L DF A I VB AT HEERL £,
Flo, THALREA I T EWTZERVGEOFEL#I L
jz‘g—o
Z DD 5
1 Bk
System Generator =+ >~ | System Generator 7°%5 VHDL %~ F U2 FZHY HL TERK
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