$IXILNX

For Beginners

==\l

- b g ii
§ (>~
i\-\.\.ll \ 'l. I:-'\-\,
" L
e ——— -lm-..I I":‘
= '1 | W ‘i‘_'l
- I r { j
4 : M_ .
| i B
o

Hyun Myung Electronics Co., Ltd.
Tel 02-3141-0147 / Fax 02-3141-0149
http://www.hmelec.co.kr

Xs At CeTp



$IXILNX

Installation

== \ 3= h
o [ - 2, | -
w hﬁ)‘s E . ¥
- R &
By t.
WY A
W !
o e——
- ’1 | .“ ‘[_'I
- I r { j
4 " €
| i B
.

Hyun Myung Electronics Co., Ltd.
Tel 02-3141-0147 / Fax 02-3141-0149
http://www.hmelec.co.kr

Xs At CeTp



Foundation Series 1.5 Software Installation Guide

Foundation Series Software Overview.

Sat&LITF?  M3&l XILINX AtCl Foundation Software & AIE36tHH ClAl S XAMO=Z FHoHE L
Ct. 24 M3l Tool & 2+otH HEHGHH, 2= Design Entry Tool 4t Design Verification Tool, 12l
1) Design Implementation Tool (Place and Route / Fitting)0l StLtZ2 SEZIHM AISE £+ U=

Total Solution & M=g = A= 2ZEAN SLLCH

Md=20l CIACs MyXMol UEHE =01 M Schematic Capture 2 &t=, HDL Language 2! VHDL

= Verilog 12l ABEL £ AIEGHAIE, 0l 22 AsS =06t AZ0tAIE (Mixed Design) Ot

M0l SEt) S2st Interface O CIAIC!I SAS HBot22 H©HXl IRASE Adte S
A

SIF Click 2t ofAl® CIX2 &HMEH, & deld #se o

Flﬂ

0

A OHE 0 2ZEUHE HHECS BAREUH BXWNEESSE AL SHH =10 HEl Foundation
Series Software Package MM CD-ROM Package € #&= & AICt. 0I21&0l Foundation Series
EXPRESS &= Foundation Series BASE-EXPRESS Package € JtXl1) ULCHH CD-ROM Package
H IK Ol CD-ROM Ol =0 &S ALICH 2HESHH 8HoHH
1. Design Environment Foundation Series 1.5 CD-ROM
Design Entry 2} Design Implementation 0| S0 U= CD-ROM
2. Documentation Foundation Series 1.5 CD-ROM
Xilinx Al MIZote 2tE Manual 2 Reference Guide Book 0| £ A= CD-ROM
3. MasterClass Lite VHDL Tutorial Foundation Series 1.5 CD-ROM
VHDL 8 a&otd 2 &= JAET=E 8tE Multi-media X &9 VHDL st& CD-ROM
4. CORE Generator
Xilinx AtCl 2= Core 0l (Hat B2t core program € &1 = CD-ROM
5. ModelSim Evaluation CD-ROM
VHDL Simulator ©! Modelsim & ZJtgt & = CD-ROM
6. Active-VHDL Evaluation CD-ROM
VHDL Simulator 2! Active-VHDL 2 &t =0t AXIot0 AtEdl 2 = U= CD-ROM

ot (42420l Foundation Series BASE Package £ JtXl1 H&ICHH CD-ROM package M= 29l
1,2,32] CD-ROM B0l S0 /US AYLICL
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Foundation Series 1.5 Software Installation Guide

Foundation Series Software Installation.

020 Z2FH CD-ROM Drive 0l

X1 Q2™ 7] CD-ROM £ CD-ROM Drive 0l €&L
S ANIIK 2 =2 BMIIZE 01800 CD-ROM

AN SLICH

1) CD-ROM 2

i

o

sLUCL & S0l =A2 CD-RO
I[Ch AAE0I Ktse=z 8XZ

<
rive 2 0/=0t0{ setup.exe X2

“welcome to the =iling Foundation Senez F1.51 Setup
program. T hiz program will install #iline Foundation
- Sernez F1.5i on pour computer.

It iz strongly recommended that pou exit all Windows programs
before running thiz Setup progranm.

Click Cancel to quit Setup and then cloze any programs you
have running. Click Mest to continue with the Setup program.

WARMIMG: Thiz program iz protected by copuright law and
international treaties.

Unautharized reproduction or distribution of thiz program, ar any
portion of it, may result in severe civil and criminal penalties, and
will be prozecuted to the masimumn extent pozzible under lawe.

Cancel |

18 1 Welcome Dialog Window

81 0l LIEHLEH NextButton & =dJi AXIE A= &

2

AZLICH

0%

Mo Mo mo
4 ¥

uz
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Foundation Series 1.5 Software Installation Guide

Software License Agree

Pleaze read the fallowing License Aagreement. Prezs the PAGE DOWHM key to zee
the rezt of the agreement.

LM SOFTWARE LICEMSE il

FLEASE READ THIS DOCUMERNT CAREFULLY BEFORE USIMNG THE SOFTWARE.
B% USIMG THE SOFTwWARE, wOU ARE AGREEIMNG TO BE BOUMD BY THE TERMS
OF THIS LICEMSE. IF%0U DO KOT AGREE TO THE TERMS OF THIS LICEMSE,
FROMPTLY RETURM THE SOFT*ARE TO THE PLACE “HERE Y'OU OBTAIMED T
AHND YOUR MOMEY WILL BE REFUMDELD.

LIMITED WaRRANTY AMD DISCLAIMER. =ILIM:WARRAMTS THAT, FOR A

PERIOD OF MIMETY [90) DAYS FROM THE DATE OF DELIWERY TO 0L OF

THE SOFTWARE A5 EVIDEMCED BY & COFY OF YOUR BECEIPT. THE MEDIA

OM WHICH THE SOFT'WARE IS FURMISHED "ILL, UNDER MORMAL USE, EE ll

Do pou accept all the termz of the preceding Licenge Agreement™? |f pou chooze Mo, Setup
will cloze. To install Xilink Foundation Series F1.5i, you must accept thiz agreement.

< Back Yes Mo I

_1& 2 Software License Agreement Window

User Informatio

Type your hame belaw. You rmust alzo tupe the name of the
company you wark: for and the product CO Eey that iz on the
back aof the CO' caze.

M amne: It-'l- gf =

Cormpary: I[-’F— EEEED

CD Key: praa'l 234567

< Back I Meut = I Cancel

)2 3 User Information Window

232 CD keyE = 22U HHAZ20l 2ot CD-ROM Package ™0l CD KEY ct
2LICt. 1 CD-KEY E 2&oli=AIZ2 HtELICH

S
o
=z
o
12
S
M
S
30
1o
o
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Invalid C

The CD K.ey entered iz not valid. The ingtall program cannaot
continue without a valid CO Key.

Back

Click the Back button to re-enter the CD Key fram the back of the
CD casze.

Cancel

Click the Cancel button o exit the installation. Mo changes have
been made to your spstem.

¢ Back I [HEwRE = I Cancel

_1& 4Invalid CD Key Window

Type of Install

Click the tupe of inztallation pou would like, then press the Mest
button to select the product and zoftware components to install.

" CPLD Quick Install
" Device Download Tools Only

< Back I MHewnt > I Cancel

1% 5 Type of Install Window

HEst CDKey E 2™ 250 gtHo=z A0l € AYLICE Typical Install 2 Foundation
28 ME6I0d AXIck=s A LICE. CPLD Quick Install 2 CPLD 0 2t £

O
20 MEI5tH AXIE [ A8otH ELICH. Device Download Tools Only = HESM A 2Ol E N
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Choose Destination Locat

Of Writing 8 [ A1%&LICH,

Taly!

Setup will inztall Ziline Foundation Seriez F1.5i in the fallowing
falder.

Toinztall to thiz folder. click Mesxt.

To inztall to a different folder, click Browse and zelect another
falder.

'ou can chooze not to ingtall Xiline Foundation Senies F1.5i by
clicking Cancel bo exit Setup.

Browse. .. |

Deszstination Folder
’i::"-.fndtn

¢ Back

Cancel |

1% 6 Choose Destination Location Window

1862 HHNHAM Default =2 =
2 =0l M X2
HMOANALE AEGHAIDI BHELICH
Ch.

He=

o o=

= 10l dXE &4 E C:\fndtn directory £ 2& S

OtAIZ 20otAIE Browse HES =i OJIAM

2ol= Z2E A1) LIM NextButtonE =d &

-~

—

o
ol
o
0
HU
02
o

>
i
x
I
oo
C

2 Ze 911 Download Program 1 JTAG Programmer 2t A XI5t XC9500 £ ISP

0 JIME Typical Install 8 M E46t
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Foundation Series 1.5 Software Installation Guide

.omponents to Install

Click the components pou would like toinstall.

LComponents

i ubzomponents]
Synthesiz Toolz [3 subcampanents)] 93.0HM

Implementation Tools (3 subcomponents) 1365 MB

Online Documentation Yiewer 27 2MB

| Samples & Tutorial [16 subcomponents] 0.0MB
Dreszcription

Thiz selection installs the Dezsign Entry bools.

Space Required: 298.6 MEB
Space Available: 1217.7 MB
¢ Back Mext > Cancel

18 7 Select Software Components to Install Window

=3 ol
= =
JI2 HHE g = AZS ot UKL Al 2Rt eSS 282 = UAES AL

Pleaze check the devices pou wizh o have installed.
MOTE: OMLY SOME DEVICES ARE SELECTED BY DEF&LILT.

LComponents

eI 0.0 ME ]
] =C3100L 0.0ME =
HCA000E [3 subcamponents] 24.0 MB
[ ] =CA000L [2 subcormpotents] 0omME
| =< C4000E: [2 subcomporetts) 0omME _I
— Dezcriphion
The =C30004 featurez an improved redezign
of the basic =C3000 family, logic densities
fromn 1000 to G000 gates, and wp to 144
uzer-definable /0.

Space Required: 469.7 kB
Space Avallable: 1217.0 MB
< Back Mest » Cancel

_1& 8 Select Standard Implementation Devices Window
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0

MESHAIE ELIOEH Sll2Ms Hol deig 20|
gls Aoz M2AFLCO QEZXE M0 0ls HES =d 2ot CHI0IA Family & MEIGHAIZ
BIEtLICH JI28 o=z H&HE A2 0IZotAME E e Rt =X €8 AoL Mt =&
ot= ClIH0IA HMIE =22 XC4000XL, XC4000XLA, XC9500, XC9500XL, SPARTAN, SpartanXL & LI

A MNE HEZZ22 Power Voltage Jt 3.3Volt 2 LICt. 22 CIHIOIA= 5Volt
MRAS AIZ2ELUL. HIE Adts HMEZSS MESIE2H Next Button S =2 AXIE H=&
LICH.

select Programn Faolder

Setup will add program iconz to the Program Folder listed below,
Y'ou may twpe a new folder name, or zelect one from the existing
Folders list. Click Mest to continue,

FProgram Folders:

Hilin Foundation 5 enies

E wisting Folders:

2ajel HHl 2
221y
B2 Mzaffice

< Back I Meut = I Cancel

18 9 Select Program Folder Window

of I )& =0 HEAEZ Program Folder OIS &dOldt= RLICH. &IGHAI

0I§8 €01 =AIZ HIELICE NextButton 2 =& AXIE A= &LLCH

Hyun Myung Electronics Co., Ltd. -7-
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Select Environment Settings

Select dezired setting options and prezs Mest bo implement these
optionz. For a detaled description of each option, refer to the
Foundation Releaze Motes.

v Set/lUpdate RILIMNS in autoexec. bak
¥ Set/Update HILIMK_CD in autoexec.bat
¥ Set/Update PATH in autoexec. bat

<

¥ Initiglize OLE Fegisty settings

¥ Initiglize Eooks Viewer Fegisty setings
¥ Initiglize #ABEL Fegisty setings

¥ Install driver for Parallel Cable 111

¥ Create environment settings file

¢ Back I Hest > I Cancel

_1& 10 Select Environment Settings Window

A8 StEBH~E A8otl= AR LIL. NS &XlotAl= ME A= Ht=2 Next Button

Setup has enough information to start copping the program files.
If oLy want ta review or change any settings, click Back. [f you
are zatisfied with the settingz, click Mest to begin copying files.

Current Settings:

Program Folder:
#ilires Foundation Series

Set/lpdate =ILIN= in autoexec. bat
Set/Update =ILIM<_CD in autoexec.bat
Set/lpdate PATH in autoexec. bat
Initialize OLE Registy zettingz

Initialize Books Yiewer Regizty zettings
Initialize =ABEL Registy settingz

Install driver for Parallel Cable 111

Create enviranment settings file -
| | 3
¢ Back Cancel |

_1& 11 Start Copying Files Window

Hyun Myung Electronics Co., Ltd. -8-
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LICI. MEiSH AFE0l 2MOF 128 Next Button 2 =¢1 Foundation Series Software Jb & X| &l

S
£ ot X EEA BackButton 2 = =&8g RE2=2 0= #=&otAMZ HtELCH

Setup Cornplete

OF2tOl AIZtSOH AXIZZ2 W0l MASAH S S LC. 2e SAMAPY ALY SH3LF
A0l EUE 08120t LIEHUH X0 HOl == EdES €AdSLILL 0JIM =2l o
MOl 2ZE0C M2 HS2 2AZ JotH HIASE HEHGHAIZ BHELICH

AT

d8132 AXIJt 285l Bkt HEE ALY SHEE ME0I0 Z20HS AMAGHAY, A

—

—

AEES MWAISSHHY 2ote WaEYLCHL BEEAl “Yes, | want to restart my computer now.”S M &f
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tAIZ HHELICH

New Features in Xilinx Foundation Series F1.5

Schematic Editor

% General Features

Prograrm Behavior Changes

Project Manager

d8 14 = ol 2ZE0C M2 HSs ss8=2 st stHgLIb. ERokd s=ss
d8E g = Asult

-10 -
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Xilinx Introductory Tutorial

Contents

A TH (INTRODUCTION) « .ttt e e 3
TOZ2ME GESJ| (CREATING A NEW PROJECT) . ettt 3
SCHEMATIC Al&tSH)| (STARTING SCHEMATIC EDITOR) vttt 4
AIE HHXISHEI] (PLACING SYMBOLS) . .ivnie it e 5
A HBBEI] (DRAWING WIRES) ...ttt e e e 7
HIE OIS Tl INAMING WIRES) ...ttt &
T 2K KIEBEI| (ADDING PIN LOCATIONSD) ... ettt e 9
SCHEMATICO| & (SCHEMATIC CHANGES) ...ttt 10
JIE PROJECT O LIBRARY S S B M Il oo 10
VIEWLOGIC HIOIE Et0FS01J] (IMPORTING A VIEWLOGIC MACRO SCHEMATIC) v, |
HIEOIE B8] (REPEATING NET NAMES) ...ttt e 13
M AZE BEED| (CREATING A NEW SYMBOWL) ...ttt e 14
VHDL MACRO T &SI (EDITING A VHDL MACRO) ... ettt 16
VHDL @F | (FINDING VHDL ERRORS) . ..ueeeeee et e, 19
BIZEA BFI| (RUNNING SYNTHESIS) . ..o e e e e e e 20
SCHEMATIC MACRO ZHSJ| (CREATING A SCHEMATIC MACRO) ..e.veeee e, 21
MACRO SCHEMATIC M &SI (SAVING THE MACRO SCHEMATIC) ..t 25
M2l SCHEMATIC W I (FINISHING THE TOP LEVEL SCHEMATIC) .. nveeee e 26
JsE ANSAHOIAE (FUNCTIONAL SIMULATION) . .ttt e 27
AMNEZdUOIA GIOIE BEEJ| (CREATING TEST VECTORS) . vttt 25
ANSUOIE AESEI] (RUNNING SIMULATION) ..ot 30
SCHEMATICHIM Z 1t EJ1 (VIEWING RESULTS ON THE SCHEMATIC) ..uvvieie e, 31
TIMESPEC SYMBOL & JI3J] (ADDING TIMESPEC SYMBOWL) ... v vttt 31
XACT AEUBET] (RUNNING XACT) oottt e et 33
TIMING SIMULATION SF| (TIMING SIMULATION) .. ettt 36
ROM FILE 9= D] (CREATING A MCS DATE FOR PROM) «.euvete et 38
B Tl e 4 |
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Xilinx Introductory Tutorial

24 (Introduction)

2 A5 Mile Foundation Series 1.5 AIZ0t0 XACTstep M12 Xl2ldole Z2HEE PiE=
S0l AYELUC A SHHgE=z2 =EQ5t 229 &2H02 A¥Hs M, JIMe =2
ot Z2MEZS X OS2 ALILH

OJIHAM =K 2 HAHE Hdss & et sttd, = =W Xl= FLASH design Olc2tl)
oot I2MES 05 & UASULHL

WH ZE=HEN =0 Xl= Chip2l Pin locationsE X Z3tAIH XILINX 4000 DEMO boardlAl & &
HAlE =28 B0t > JUSULHL

(2 &2HE HON =22 MtstL L

T2 ME OtE)| (Creating a New Project)

—_

HIE3IH W ¢ XISt Foundation Series 0t0|2S

N

C
Project Manager?| File 0l = New Project.....S& &€

w

New Project....
2= MEioHH

HESl AEs

Design Flow= SchematicS Ot

D2HMET MHELC

Mew Project

M e Im_l,lflasH oK |
Cancel I
Dhirectany: IE:'&M'T’DESIGN'&
Browse... I
Type: IF:::unu:Iatiu:un Serez v1.5 j Help I
Flows: ¥ Schematic ¢ HODL
| <c4000E x| |4o03EPCas =ols =
4. M2 IZZ2HE) LS MNe® OIS U
==

ctolEdiel=0l Mdol & A0ICH

Hyun Myung Electronics Co., Ltd.

1= 280

o

td Project ManagerS Al 2+ &H(H.

.

ZHHAM NameZ=W= MYFLASHZtD J|26tL), Directory= AtS At 2lot=
= . 0 JIM= mydesign directoryS &1 &4
v1.562, Familyg2t=2 XC4000, Part&t=2 4003EPC84, _]cl1] Speeda&t=2
= OK HEs

otCt. Type& =& Foundation Series

48 MESHL
225101 M2

=50

A&  Hierarchy Browser(il



Xilinx Introductory Tutorial

B MYFLASHPODF
£ MYFLASH.UCF

Bl MYFLASH
B SIMPRIMS
B xc4000E

® MYFLASH= =Z=HE ci0IEd2I0ICh 0l ctolEeiel=s &l Z2Z2HMENWAM Userdt

LMol & Macro?t M=E09| 822 MH&GI=0 AMS&tCh.
® X4000E= XC4000E devices®| AIES Al Z 235t AAE 2t0IEei2l0ICt.

® SIMPRIMS= Post - layout Netlists@l Simulation(Timing Simulation)ii Z st AIAE!
ctOlEd4 2101 C.

Schematic AlZ{5tJ| (Starting Schematic Editor)

1. Project Manager2!©|l Flow diagram0l Q= Design Entry®t9| and symbol icon HES

et

® 15

DEsIigM ENTRY 7
2. Schematic Editor0ii MYFLASH1.SCHcl= 01522 MZ2 Schematic sheet)t LI}
3. File HI=0l QU= Page SetupE A= & EHSHL]

([
4. Page Setup Z0| StHH LIEILIH, 21 = Sheet Format2 2= Landscape, size A 11 x 85
in2z MEISHTL

Hyun Myung Electronics Co., Ltd. -4 -



Xilinx Introductory Tutorial

Pogesowp K|

— Frame: — Sheet Format

I Frame On " Portrait
[T ¥ertical Numbers

Horizontal Zonesz |8

{* Landscape

Yertical Zones a8
— Buler
™ Mone ™ Ruler Metric 1] 4
" References % Ruler Englizh
[~ Y- Axis Up Sk

AME HIXISH| (Placing Symbols)
1. 2Z0 ?IXlst Schematic E _| HES 2= st
2. StHM LIEIE A2 toolboxCl Ofefl 2t OSC4ctl =St

2ZOZ2 CursorES 0|=S0olY CursorE ((IctM MEHSH A=E09] Q& 0l LIEHACLE.

® Schematic Capture - [Modified - MYFLASH1.5CH]

] File Edit Mode Options Hierarchy Yiew Display  Window  Help _|E'|5|

|2 3[& (8] & [m]e] MQE] o il el 2] ] k[ o

D-|J-?I Iﬁlﬁ’ -

0ORY
- _I ~
PULLDOWH
PULLUP

— RAMIEE1
- RAMIGX1D
RAMIGX1S
RAMIEE2
RAM16X2D —
RAMI6X2S

E RAMIGE4 -

NMARRACY Al

Internal 5-Frequency
IClock-Signal
IGenerator

al] ' |,

" MYFLASHT |
| 05, 26 | | Symbals

5 A 1 ol S YIS =

Hyun Myung Electronics Co., Ltd.



Xilinx Introductory Tutorial

4. Mousel| 2EHES Z=0tH & AXM 8=01 BiXIECH
i H

5 %8 =ME Bt=0ot0 Ot

1
asCca L L=
Fam | _|>_ QPAD
Fsook [ nELE
FlEk |
Faoo |
F15 |—

Us=se Ctri+h to

& mirror the symbaol.

3

L4 us —{:{:]—
P20 —| i — Ira
EUFG

L1
Fo U1z
— D & — —|>-—
EUFS
— b

LIS

READBALCK

[mi=] 1o
e v —powc oaale
DEUF
e L~
IEUF

NOTES
« =2 HiXlot)l &MUl Ctri+M JIE =28 A =0 XURE HtE &= U=, GIINAM= INV
HEHCHE B2 ol 2AL (Ctri+L Jl= & 20| 208Ul AtEstlt)

. 299 AME0l MEE MEHMIM ZIEHIE SHHAQ
page= Ats2Z A3 E0| =Lt

« HNX HOIXIE EdH™ PgDn JIE =21, 2 & &2 S0HY® PgUp JIE =ELL
Ol 2IS2 IIEEC =3I 220 AL

+ ZXol0 =&l d== iXRACH, Del 312 =M Al = RULCH

FHN D01 CHIIJFS  schematic

OU

« &= toolboxE W, 2F H = Hiill U= :E} HES =20

« Schematic®l EHE2EE =0
IOoH=Z =g 92 A"
|

HENWM &S

Hyun Myung Electronics Co., Ltd. -6 -



Xilinx Introductory Tutorial

HdAetHo=z =08, & = HHill /= @l HEs =ELL

515tH 9| Refresh=, F10 J|1E =ELL

2. O30l=, 801 AIAE T A 2= 6t M0l S22 O2 T /M =S st
3. JIEN Od& Mol 22 ZElotAHU U2 &8 AMAGtH, IsSXH2S=Z junction(& & &)0I
MM EIC
4. WM dZst =MUHZ Ot B0l JE e M52 Jdellt
L
O5C o U3
Fam [ OPAD
FE00K |— el Pg
F1BHK —
Fdan |—
F15 |—
13
Li4 L5 0<]
P& [ I
LElre
PO
LR
L2
-Eir
C
Us
READBACK
g 10
UG L7 — 5 CLK DATA D MO
[~ TRIG RIP L HEUF
KDG
L"--IEUF
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Xilinx Introductory Tutorial

NOTES:
« M 2l ZENM EHLIIAS E

« s XN=LHY Esc JIE =21, &g 8= 2506t Del JIE =ELHL

(7]
(2]
g
m
1r
i
L o

g
0z
m
Un
cT
=
30
i
=
i
1o
ir
i
0

e SchematicS Mot

HIE Ol& =J| (Naming Wires)

M

A
1. UEN 0122 2060, 2% = Hol 9 == o Ch

Met Hame |

Het Mame: |E|-K| N | 1].%

i
Mo
1

Attributes | Bepeat | Cancel

2. NetName Z (| UIEOIZS 2/2456l10 OK HES S2(}
3. 222, WENZ0l IXE WEZ HME 0lsstn 22560
4. =MO2 HEOQIE0l EA=CH 0IE0] MUl HESTIXI 22 AH0ICH
5. 020 URs MSH WENZS =208t
« CLKIN
« CLK
«  HALFCLK
13
i s O<|J HALFCLE
FAD CLKIM [~ I
EUFG
u
L2
LK o ol [
-Elrg
s

Hyun Myung Electronics Co., Ltd. -8-



Xilinx Introductory Tutorial

ol ¢/ Xl XI&3tJ| (Adding Pin Locations)

Xilinx Demonstration Board0l 0l sl=2& A Sodld) ACHH, Schematic &0 Holg & U
Ha XAE0 ZR0IC T HSE Holotedd Oso =ME 2L

HEREZ OlSotJIfIoHM Esc JI1E =ELH
2l

u4=2 0IE0l 20 &l IPAD &l=S H= 2= etlh

fr
e

—_

Nam

> w0

2l LOCZ Description: 20l P10 0l2t) & = &tLt. (Parameters section).

e:
OreH®E S=0 =0t MIIDI ?loll Add HES

NOTE: Your reference designators may be different on your screen or may be invisible. Please modify
the appropriate component.

Symbol Properties |
Name: [T =] | Movc o
Reference: ||_|4 | Move Reference
Section: NO SECTIONS = Attributes
Footprint: jJ Comments
Technology: ﬂ Pin Farameters
— Parameters:

Hame: j Change Add
Description: | Browze
EXT=IPAD [¥elete
LEVEL=XILINX ~
LIBYER=2.0.0 e
* LOC=P10D Display All
Clear Dizplay
[izplay Eile
Symbaol Editor
Apply (1] 4 Cancel

Hyun Myung Electronics Co., Ltd. -9-



Xilinx Introductory Tutorial

6. IPAD A= Otefl0l P10 parameter)t 2 240ICt.
7. &2 &M= OPAD &= U3H LOC=P8 parameter& ZJtat(t.

Schematic?| #HZ& (Schematic Changes)

329 HAZ2 select modeliAl A& &=Lt Olmode= =%
[ &AMT=ICE Ol select mode2 &2l SIS0t Jil= 2

- 320 Y P22 0S¥ (e Aots PO TS box2 M, MBS M2 S0 oUIE
226100 2ots AXZ SN MEE 2 H2S0| 25 0ISsH

. MeElE DM ool JHME )b AMG®  shift 312 =21 1 JHHE
22510

. ME0 9ZE MS2 JHR SIS M A2IS SN, XS A2S MUs] A8 S

HHl QU= ﬂl HEZ 20 12l UM Del 212 20 A=0l 810{& M2 Hanging
wire2 &ICF

-x_s[| _
schematic EHt0l U= HES S=2HU, &2

* Hanging wire(ll A=Z0°| ElS AAGIHH,
£ UA sdF=9% &

ol o2 Egidst = A2 H

i re

JIZ Project?| LibraryE 2c2{M )|

ot M= JIEN SHEN &, = &H0l 2kt projectS 0180t S TH projectil Al 225t
componentS MEHGIO AIEote 2SS 20t EJI2 St A S JHAl 280l Qe WIIMe
JIZE09| projectE libraryst ot AFE3dt= attaching the projectES &St (2 & JHXl= library
managerE AtSot0 23t componentE & Ml projectl copyottd AtZot= 2 OICH.

1. Project Manager 2| &% & Ht HHEW M Project libraries icon button Ql% S2Lh
2. OteH CHRAREDE LIEFUHS CHat &Rl LHES OteiQF 201 A& st

Hyun Myung Electronics Co., Ltd. -10 -
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Project Libraties
Attached Libranes: Project Libranies:
Add | myflazh

FImprims

freqm wed 000

e vhd < BHemaye |

jct_sch

mds| st LI

medizon :

mltizhe ;I Lib Manager...l

Aftach... | Cloze | Help |

3. Attached Libraries= JI=0 20| = projectES 2|01t Project Libraries= & projectt
&0t e libraryE =otd QUL flashE M EHSH = Add >> buttonE =E L

4. 0tcH Ot 201 LEZEN flash)t HIIEIH HdEXO=Z flash project)t attach & 2101 L

Project Libraries

Attached Libranes; Project Libraries:
ﬁntﬁlast j raleln I rq_l,lflajsh

az gimprims
freqm wcd000e
ha. vhd ISR N e
ict_zch

mdszl_zt M

rmedizon :

multishe ;I Lib Manager...l

Attach. .. | Cloze | Help

5. Close buttonS =21 Project Libraries (13t &S WAH LI=2C

Viewlogic HIO0IE 20t=0[J| (Importing a Viewlogic Macro
Schematic)

0 HE AE AI&0/2Z2 Foundation Series 1.5Z2 ASE2 & e M2ol0/2 olH, ZL5F

component= c:\fndtn\active\projectsi\flashff 2!= ZE copy ot At&ESHCL.

Viewlogic schematic€ Foundation Schematic CaptureZ Importdte W HZ, & 320 Viewlogic

schematic macro& otLIE 200 2Lt

1. File 00 A= Import Viewlogic Schematic &S MEISHL

2. List Files of Type Z=0MAM Schematic (**)2 M5t (Select Viewlogic SchematicsZt
LHOIAM), File Name ZZ=0WAM CNACTIVE\PROJECTS\FLASH\SCH\BOUNCES8.1 schematic=

MEBiT

Hyun Myung Electronics Co., Ltd. -1 -
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Select YiewlLogic Schematics

File name: Folders: 0K
|huunceﬂ.1 | c:\active\projectsifl_._\sch
Cancel
Fzeq.1 - o L -
fzeg inv.1 ti
8led. 1 ) active Options...
" projects
‘3 flash Hetwork
5 sch -
Lizt Files of type: Drives:
Schematic [*.7] j = ¢ j

OK HES =29 Viewlogic schematic2 EtOt=0[J| Al ZtSHCE
BOUNCES schematic macro)t MYFLASH Z2XME 2iol=Ee et I & 20ICH

ZUCIEEE B2 Aotli= WSSl Hatat Xt LIEHLIE, NO HHES M EEHTL
Update LibrariesE &&otd 2Ots0E =01 20I2d20 SEHHE AHS

o o b~ w

7. 20I=2 macroE€ LS00 20l= =02 M8 XISt

14
BOUNCES

Qv
] ) I
(B
LY I
@3 —
[0 .
o —
CLK Qo

13
HALFCLK
U5 O<] BOLNCES

; MY
EUFG

CLK

1111
FL

U1z
- EuFs

=i

L3

Hyun Myung Electronics Co., Ltd. -12 -
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8. =gt gHo=z 22 [HELH U= 7SEG.12t 8LED.12 importstCt. Ctrl 9|2 AMEotH
SHHOI Odd JHCl schematicS MEiE &~ QUL
UIEOIE Bt=35l)| (Repeating Net Names)
1. OleHol O e 8LED Al=28 HiXIotD M8 AASHT.
U415
14
sSLED
BEOLUMNCES
a7 of a7
o [Pl oF
s o5 Qs
o4 24 o9
a3z L3 oz
az Lz oz
21 21 wp|
CLK 0 L0 oo
GLED
BOUNCES

Net Name: |Q0 | 0K
Attributes | Bepeat | Cancel

3. =gt A9 M 0lES tt=zH =II1%oh Repeat HES +ZL1.

4, T2)de stz 450! S0 WY ds S=g Mottt M2 010l 3Bl
SOotHEM BHXIDOF = CH Ole gt o= 812l & OIE& FItstL. WWHTIE‘MQQEM
M E Yol 2ol UEOEL UWEQS MOl S2ot== oi=00F otCt. 8tek HIER
HIEOIES MOl [IE &< UEOIEZ2 ¥z M2lJt TIREE 2lblstlt.)

NOTE: A=ZE UEHHI| ®loll EscE 21, A28 HE 2oLt 1l Symbol Properties

Hyun Myung Electronics Co., Ltd.
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ZO| Attributes HES ¢
MENSID OKE 2.

Ct=22= Symbol Properties

Symbol Attributes
— Heference
e |

—Wizible Text———
v Reference

[~ Symbol Hame
¥ Pin Mame
¥ Pin Number

MERSHCEH Symbol AttributesZ [H Visible Text2=2 Symbol NameZ

20 A= OK HEES +

=8 4=50l

o

]

Al

=l Ch

]|

—Hotation Sections:
* Normal NO SECTIONS |F]
90 - OW — Convert
90 - CCW * Normal
£ de Morgan
£-180 CIEEE
¥ Mirror - Eustom
(1] 4 Cancel

M &= Bt=D| (Creating a New Symbol)

VHDLES Aol OtsS
DecoderE BSt= Z40ICH

MHd=2M HEX Data

atES 7Segment LED Z£& 3gio=2

i
[
o
9'1
fir

1. File B2l New SheetZ &= MEIGIHH MEZ schematic2 M A St

2. Hierarchy 052 New Symbol WizardS &

3. Design Wizard 29|
Contents Z0| LIEIE

St HAIXIOF LIEFLHE  Next>

201 CH

Hyun Myung Electronics Co., Ltd.
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Design Wizard - Contents

Chooze the name of the spmbol you create. Then select
how symbol's contentz will be described.

In casze of State Diagram and HOL Code, you can alzo
chooze the language used for dezcription,

|' Symbol Mame

|HEXZLED
gy Ime . ot Contentz HOL Language
S * YHDL
pras ™ Empty ™ State Diagram  ABEL
" Schematic HDLEuda
¢ Back M et = Cancel

e Contents: HDL Code
 HDL Language: VHDL.
6. Next> HEZ ==, Design Wizard - Ports 20| LIEtE A O0ICH

Design Wizard - Ports

To create a new part click MNew.

Uz To change attributes of a part, select it an the list. Then
wou can change itz name, range and direction; to zet other
WHOL Code attributes click Advanced.
To delete a port zelect it on the lizt and click Delete.
1 HEa) HE[0: 3 M arne: Bus
LED[0:E] [LED[D:E] S 06 |2
Direction
" Input & utput
¢ Bidirectional
HEXZLED
ey Delete Advanced...
< Back M et = Cancel

Hyun Myung Electronics Co., Ltd.
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10.
11.

Design Wizard - Ports 2! 0l M

« New HES SZ2LL

« Name: ZZ 0l HEX[0:3]2 &= stlt

e Direction ZZ=0 M InputS MEHSHLY

« [Al New HEES SE2LCh

« Name: ZZ=(l LED[0:6]2 & =St

» Direction Z=0M Outputs MEist(}

» Next> HES =209 Design Wizard - Attributes & 0| LIEFCH

Design Wizard - Attnibutes |

Choose attributes far the created sumbol. Beference wil

u? be placed near zumbal on the zheet.
— Reference
VHDL Code H | visible
o HE ] — LComments
LED[D:E] Shorter comment will be placed on the symbal.
[vHDL Code
Longer comment iz wigible in symbol's properties.
HEX TO LED cormerter
HEXZLED

< Back M et = Cancel

Design Wizard - Attributes Z A Longer comment~ 2t} "HEX to LED converter'ct1)
2Bt

A6 ?lof Nexts =29
i XI = Ct.

FinishE =28 =0 8440l TI=0l, &S0 & Macro= Z2HE 2012l 0l FItE! L

HEX2LED &l=2= M =80l BiXIStCH (MYFLASH2.SCH).

0z

=01 4= 0 M d=2 Z=2HE clol=2dell

VHDL MACRO & Z&l6t)| (Editing a VHDL Macro)

1.

2% = dtilAM El HES

MENSHTE
2. Schematic &0lAM HEX2LED AM=2 & Y =22 &Ht

Hyun Myung Electronics Co., Ltd. -16 -
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3. HDL Editort HEX2LED OH=2 202l port HCE 20 F= Ofch D &2 FERE 201
&Lk

E'Heleed - HDL Editor

File Edt Search “iew Synthesiz Project Tools Help

D8] 8| & =2 o] | =M N )

1library IEEE;
Zuse TEEE.std logic 1164._all;

3

dentity HEXZLED is

5 port {

E HEX: in std_logic_vector {8 to 3};
7 LED: out std logic vector {8 to 6}
8 ¥:

Send HEXZLED;

10

11 architecture HEX2LED arch of HEXZLED is
12begin

13 -- <<enter your statements here>>

14end HEXZLED_arch;

K| =

] | il
Far Help. press F1 | Ln1.Coll  |wHDL| [ [ 4

i

4. entity section?llil A= 2= lineEE KIZ2L

5. port section 2t Y= HASE Of
HEX: in BIT_VECTOR (3 downto 0):
LED: out BIT_VECTOR (6 downto 0)
bit 0 = LSB(Least Significant Bit)S 2|0|StLCt.

6. <<enter your statements here>> line2 X 2Ll

7. Architecture section®| begin Ht= Otel 2t Ul HME SIXISHCH ) LM Tools Bl 7= 0l A
Language AssistantS M &St

Hyun Myung Electronics Co., Ltd. -17 -
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:» Language Assiztant - YHDL

=1~ Templates
-- Language templates
E S unthesiz templates
- Azunchronous Counter
- O FAF with azynchronous Reset
- O FAF with zpnchronous Reset
- [ Flip-Flop
- O Latch
- [ Latch with Reset
- HEMZLED Converter
- Load Register
- Mulbiplexer
- Shift Register
- Sunchronous Counter
- Tigtate Buffer

Show preview == I

8. Synthesis TemplatesE M &5t

HES =2LhL

& Z0IC

9. Show preview>>
HWEH 20

Lil Language Assistant - YHDL 2]

template®l & S0|

Language Assistant 29|

Select Template == M HEX2LED ConverterE %=Lt

o=
r==

= Templates

i Language templates

= Synthesizs templates
-~ Agynchronous Counter
- [V FAF with asynchronous Beset
-« [ FAF with synchronous Feset
- [0 Flip-Flop
- [ Latzh
- O Latzh with Feset
S HE<2LED Converter
- Load Register
- Multiplexer
- Shift Reqgister
- Synchronous Counter
- Tigtate Buffer
- | lzer templates

-4 12

~HE®-to-seven- segment decoder
HE*: i
LED: ok

- zeqment encoding

0

-5 11

- -6
3

with HE, zelect
LED<=

1]

STD_LOGIC_VECTOR (3¢ |
STD_LOGIC_VECTOR B¢

"1111001"" when "'0007",
“0100 00" when 000",
"0110000" when 0071,
"0011007" when "'0700",
"007100 0" when 007",
000007 0" when 0770,
"1111000" when 07111,
0000000 when 1000,
"0010000" when 1007,
"0001000" when 000",
000011 when 1011,

Hide preview << lze Exlif |

HEw | [ElEtE |

or e 0000~ 00 O e G0 R —

10. TemplateS = Aot fIoi Use HES 2L

Hyun Myung Electronics Co., Ltd.
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ol
e
0)

Final Version of HEX 2LED Macro Code:

entity HEX2LED is
port (

[0
[T
0
>

HEX: in BIT_VECTOR (3 downto 0);
LED: out BIT_VECTOR (6 downto 0)

);
begin
end HEX2LED ;

architecture HEX2LED _arch of HEX2LED is

begin

--HEX-to-seven-segment decoder
- HEX: in

-~ LED:

-- segment encoding

with HEX select
LED<= "1111001" when "0001",
"0100100" when "0010",
"0110000" when "0011",
"0011001" when "0100",
"0010010" when "0101",
"0000010" when "0110",
"1111000" when "0111",
"0000000" when "1000",
"0010000" when "1001",
“0001000" when "1010",
"0000011" when "1011",
"1000110" when "1100",
"0100001" when "1101",
"0000110" when "1110",
"0001110" when "1111",
"1000000" when others;

end HEX2LED_arch;

—1
-2
-3
-4
-5
-6
-7
-8
-9
A
b
-C
—d
~E
~F
-0

i
Mo

VHDL 2% #J| (Finding VHDL Errors)

STD_LOGIC_VECTOR (3 downto 0);
out STD_LOGIC_VECTOR (6 downto 0);

VHDL 2% )| JIsS 2B0=)| ?lofl otltel LFE 2t=01 20

Hyun Myung Electronics Co., Ltd.
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1. port declaration section 9t /U= ;' 2AtE X220

2. Synthesis =0l Al Check Syntax 2 &S MEHGH}.

3. HDL Editor & Otcl 2t /= @F HAXKE =2 = US 2H0ICH Source codell 2ZF
52 StaHII @FI OCIAM 2MA=X 2 &= JAs ctelE XIAISHTH

4. 01 IOl @FE JIALD ULCHH OI0IE VHDL codeS HRiol= SOt A2 s 240I1C0H &
HI 0l XI°l VHDL Source code% A B 0la g0l £=&stt

2| 2&M olJ|l (Running Synthesis)

1. Synthesis [l =0 A OptionsE & &5t

FPGA Express Options

General | Advanced Library Aliaz | FShd |

Part: 4003EPCS4-4
Family: #C4000E

Compile Optirize far Effart———
e pacio ¥ Speed + High
" Chip = Area " Low

Clack Frequemncy |5|:| MHz [~ Show Constraint E ditod

] 4 I Cancel | Sl | Help

2. Effort Level Low optionS A E{SHCT
3. OK HES ottt =2 &

4. Synthesis 0l=0 A SynthesizeE EISHL. 0/212 Synopsys ALMIM KIS0
Express Synthesis compilerS JlsAl9|10 ME&E VHDL codeZ 2 H XNF netlistE A4

5. SynthesisJt [} 212%™, HDL Editor= (122 E update & ZQIXE 80 2L

FPGA
4ot

t=
M
(=]

Hyun Myung Electronics Co., Ltd. -20 -
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HDL Editor =]

Suntheziz Successful.
The synthezized module needs to be imported into the project library

to update the sumbaol ping and simulation data. 'ou can update it now,
or uge the Project/lpdate b acro option later an,
Do you want bo update™?

6. YesE 2Lt 0lA2 ZZHE working 2t01E2i2l 29 I3 Z netlist?t A=S update
AZ A0ICH

7. HDL EditorJl 1 A=20l 8382= Update ZIC= OAMXE 20F=H 0K H
&Lk

8. HDL EditorE &=z stlt.

i
o

=d

Schematic Macro Bt=J| (Creating a Schematic Macro)
HEX2LED macro2 Updatest =0, 2t2H2 LHHAI 2% &40l & 240ILCH

1. Options =0 A LogiBLOX....E &Ei5t[}. 0|22 LogiBLOX Module Selector dialogE
20 === LBGUI program& S & &tLh

Hyun Myung Electronics Co., Ltd. -21-
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®=: LogiBLOX Module Selector =

— Selection oK
Module Name tMaodule Type Bus Wfidth
ILKEDLINTD j I Counters j |4 j Cancel
— Details Setup
DM~ [ emfe 0_OUT Help

Azpnc. Caontral [~

Swnc. Contral [~
Clack Enable [~
Clock — [~ Teminal Count

Operation = |L||:| j

Style = IMaHimum Speed j

Encoding = IEinar_l.J j

Count Limit = [2#1007#

Azunc, Yal = I
Sune Vel = I
Geune, Eaumt= I
S, Eaumt= I

Select Counter from the Module Type box(l Al CounterE &&f = Bus Width box(ll 45
2=t

Module Name box(}l LXCOUNTO 2t < =C}.

Details group Ct0{{Al D_IN 1} Clock Enable boxesE M E{5tXl Z=Ct Operation 2t Up=S
M & Encoding 2t0l= Binary, 12|21 Count Limitfield = 2#1001#S < =Ct

ZZ2ME ¢t0lEd el 2Fil LXCOUNTO logiblox &J=2 EJ| ?I6t0 OKE &L

d=X0=2 =0 2=0 & Hs Blot= UHAMXIE =oletlth

_l_

Jor

Schematicat il LXCOUNTO componentE 2/ Xl Al2!LC}.

Hyun Myung Electronics Co., Ltd. -22 -
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U101
U102
L HEX[3:0] Whdl code
HER[A] LED L] LED[A:0]
HEX2LED
oLk Doty
LXCOUNTD
BUS WIDTH=4
COUNT_TO=281001#
COUNTER

8. LogiBlox Symbol Properties (3t & AE ZJ| ?Iof LXCOUNTO logiblox AlE2E2 & ¥ A%
Y2t Configure LogiBlox Symbol HEZS (Hat & X SHHIM logiblox symbol parametersE
MY HAS = JAEE ot ®lol M350 JASBS RCIetLl. parameter H&EE component@|
Ol HAGIAI H= ot schematic component 2t 2t0IE¢212l module = Ot Yat= 0| &L
Ot AT BAGHK 21 Hat &XtE =0

LogiBlox Symbol Properties hi |
Mame: L®COUNTOD j Move Hame
Beference: ||_1 | Move Reference

Attributes I Comments | Pin Parameters
— Parameters:

% BUS_WIDTH=4 (= Move
STYLE=MAX_SPEED Disolay All
OPTYPE=UP isplay
EMCODIMNG=BINARY Clear Dizplay

% COUNT_TO=2#10011#

# MODTYPE=COUNTER Add
DEF=LOGIBLOX | Edit
LIBYER=2.0.0
| EVE] =XI1 INX " Delete

Configure LogiBlox Symbaol I
Apply (1] 4 Cancel |

Hyun Myung Electronics Co., Ltd. -23 -
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9. 2XFMHO IH=2Z22| Clock EZLH wire J2lJIE Al&tstCh

=
10. Wire J12IJ1€ ZUWII ?lol REF A HES =EL0L

4dd Terminal 1

#dd Lahel
add FWE

One Line Zesment Back
Contimme Drawing

End MNet
Cancel

H

11. #19 i3t & XtHAM Add Terminal2 M
12. Otc O WM B= 241t 20l CLK 0128

_|m
]
[l

1
fnr
Q

Hierarchy Connectar

Termninal M arne : IELKI

Teminal Type : Im
Bepeat |
D_ Sfinutes |

ID—EI Cancel | Help |

PN ;

13. t

0z

FO01

2% E H HES AIE06t0, HEX2LED macro®l LED[6:0] E22 £H HAE
QEXO= _Jellh
14. HA JelJIE BFD| ?lol 0L LER HES =EL0L

fadd Enz Terminal
Aadd Bus Lahel
fdd Bus End

Contime Bus Drawing

Cancel Ens Iraning

15. Otefl O &1t 20l Bus I/O terminal nameS LED[6:0]2 Z =L}

Hyun Myung Electronics Co., Ltd. -24 -
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Add Bus Termnine Lo el

Bus Label [e.g. BUS[O:2]): [+ Simple Bus
H ame: F ange:
[LED ([ ed: [ o4

e TR | N
2k, I Buz End | LCancel | Help |

16. LXCOUNTOS| £ HOZ2H HAS HEX2LED macro®l HEX[3:0] &€= HA

2,
17. = W

i
I
m
Q

fm

2L,
HEX[3:0] 2} < =Ct.

2

=
=2
=

18. Bus name

Macro schematic X1 &6lJ| (Saving the Macro Schematic)

15. Macro schematicOl Ct 244 %3) LA Hierarchy 00 A Create Macro Symbol From
Current Sheet Z& = MENSHT

16. Create Macro [H3t& 0IM Symbol Name Z =0l LXROLL7 2t OIE&tCt.

cl
17. Comment Z =0l “7 segment LED counter’ct =M 0t =Lt

Create Symbol E |

Symbol Hame: | L<ROLLY | Reference: EI

Comment: |.'r" seqment LED counter |
sheet: E:"-.AETI‘JE"-.PHI]JEETS\.H“r'FLASH\jJ Browse. ..
—Pin:

Input: |ELK | Edit .

Output: |==LED [6:0]== |

115
Bidir: | |
PWh: | | Cancel

18. Macro2 9| 2ol OK HESZ =

]
O

Hyun Myung Electronics Co., Ltd. -25 -
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Schematic Capture - Foundation |

Sheet [C:AACTVESPROJECT SSMYFLASHAMYFLASHT.SCH]
haz been saved inta library az hierarchical zpmbaol [ROLLY]
Do you want ta edit it?

4. MacroJt 8280 =z A s 8 &0 EWE 240ICH 0 8 HO| Zwd [ o+ 0l
Ha=z=e = 0 F ofH  YesE 521 NoE AMEIGHH macro schematicOl & &
210l Ct.

A2l schematic ZLHJ| (Finishing the Top Level Schematic)

1. Top level schematicE % =0t JtAM LXROLL7 &A=& <AIAZICH O =2 Z=2HE
2tOlEd 2l macrodt H&EEI= SoH AZERON Clol Ais2= S0 ML
2. 7SEG macroE I XIAI2110 Otel D& 201 HAQ WireE AZSHLL
13 L6
HALFCLK
—O<]—‘ TSEG
1M
OFL
H1
a [, CLK LED[E:0]
BuFc
LEDO A
L<ROLLY - LEDH 5
., LED2 r
La M0 - LEDS o
[ o LED4 E
L-BeUF . LEDS F
., LEDE o
R ED[E0)

3. El HES =20

4. Bus name (LED[6:0])S Z2& &tHCt.

5. Statusline Ol BHXIE ?lof MEHEINHE NS HA & LED6 € 20 =& AO0IC.

Hyun Myung Electronics Co., Ltd. - 26 -
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6. Counter® G Zl& =2 HA &0l AW DA XL LEDS 2 01501 0 & H0ICH
E

7. 8 @SS F,E,D,C,B,A =N2 XdXdl 2L

8. HA & 2EE WME LI #lol Esc 212 & ¥ 2L

NOTES:

e Macro schematic ¢t =2 =0 IIJ| 2o, iE HEZS MEioI] 26t= macro =22 5§ ©
=2

\J

o AP HE= TS0 JHJl #loll, ot HY schematic®l backgroundE S B =Z2L1.

JlsX AZd0l& (Functional Simulation)

5IM
o, schematic £ HIHAM 2=l HES S2C} CIXolf
2 S0/ 2 AH0ICH

sC
vl T

rm
o

1
o
0
i
=

2. Simulation & test pointsS ME{GJ)| ?IoHl, logic simulator 2l A=

[
&
fm
o
ir
il
10
Hy

schematic 292 TS0t 2tCh 8 S Schematic Editor CHHl U=
Test Points mode2 SO 2Lt

3. Schematic Editor &0IAM IS UIESEE 2L
CLKIN
HALFCLK
LEDI6:0]
QO0, Q1...Q7

NOTE: Waveform Viewer &2 HAE 2 L= | &l & otz 20 & 5= UL
Display modeZ HtR)| o == HES w20
4. Simulator2 TISOIJIM CHS Ofgh0l 20ls 221t 22X 801 &t

NOTE: Text Points mode=S Y0 Lid™ Esc & =L}

Hyun Myung Electronics Co., Ltd. -27 -
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=¥ Logic Simulator - Xilinx Foundation F1.4 Beta [iash] - [Waveform Yiewer 0] [_ 3] x|
&= File Signal ‘Waveform Device [Optionz Toolz  ¥iew Window Help ;lilil
Ewl E|§| Ea-ulisﬁ-cl ﬂl El Break jJ H| ﬁl ‘-‘-l“tj @l Functional j
| =30 =Ml =<= | 3 |~ mua || 270ns

LLLLLLUJ' 10ns fdiw |'—'—'—'—'| |1|:u:|ns |2|:u:|ns |3IIIIIIns‘ |4|:u:|ns |5|:u:|ns |EIIIIIIn5
| 0.0 |||||||||||||||||| i

|||||||||||||| ||||||||||||||||||

LCLEIN . .. ... L — ﬂ
1[HALFCLE . . | T
1{LED6 . .. . ... | R e
1{LEDE. ... ... ol | R
1{LED4. . ... ol | R
1{LEDZ. ... ... | [Hp e b
l{LEDZ . .. ... | Y
1{LED1. ... ... | b
1{LEDD. . ... 1 |
oo .. ... |
ol ... | T
oz .. ... | T
oz .. ... | T
o4 ... | T
os. ... |
oe. .. ... | T -

P 1T o

QOO OOOO OOOO QOOD | 0.0

AMEc0lE G0 Bt=)| (Creating Test Vectors)

1. Clock Test VectorE &2|5t)| ¢loll, Waveform Viewer(l Al CLKIN signal& == CLKINOI
highlight I Ct.

2. Signal 0l=0MAM Add Stimulators S &St}

Hyun Myung Electronics Co., Ltd. -28 -
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Hyun Myung Electronics Co., Ltd.

+ Stimulator Selection Ed
Heyboard: Clocks:

Do a0aa0naa
==
f

Do0E00on o
(2 1] e v e A e [Conet

Be: |@@@;I @@@;H@@@;HEEG;I

NEc: |€i@€l€ll @GGGHGEGGHEGGGI

F“’“":|HHEEI HEEHHEEHHHEHHHI

EEEE

Furmula...l Close | Help |

Yellow and red light emitting diode (LED) icons 2 0|&l 2
QLEZNWM HMS & 0022 10ns F=JIE JtXkle B0 2™

0 Cl
FIJIE JHXl= 0t0I201 = (Default d&gtS JHXlD AT JHEGIRS

QEZNM & HM 2 0l0I128 23 Waveform Viewer 2l CLKIN signalil B1 clockOl
HO& A0IC.
MEtEl MISE H&SH)] fIoi M, File Oi=0H A Save Waveform HE = AIEst(l.

Save Waveform E |
File name: Folders: 0k
|signals.tve | c:hactivelprojectsimyflazh

Cancel
- L -
£ active
£ projects LEE
5 myflash
1 lib Metwork.__.
= [ xproj >
Save file az ype: Drives:
Test Yectors [*.tve] j I = c: j
6. 0IS& “signals’Olct XID OK HES S2CLf 0/242 SIGNALS.TVE &S HE&stll

-29 -



Xilinx Introductory Tutorial

AMZe0l&E A&5tJ| (Running Simulation)

A0k
[
=
T
&
rm
o
ir
il
(]

1. Logic Simulator (A OtcH 1= 0t &0l simulation period2 & 2|8

27 e |
| 100n= -
3 350, =
|5 s S0
v Tus

T~

2us
Az .
10uz i

2. Oteh &1t 20l waveformOl ZMEI0f & 240ICH

L
3. dHES 0l 8 20
=¥ Logic Simulator - Xilink Foundation F1.4 Beta [flash] - [Waveform Yiewer 0] =] E
File  Signal “Wawveform [Dewvice Options Tools  Wiew ﬂindl:u Help ;[ilil
Ii"Fnl E|§| IEE'lulilil?a'l:l ‘@]l F‘lll |BfEﬂk j| Hl ﬁ ‘a‘al“tj @l |Funn:ti|:|nal j
| o] e =Ml == | = || | | 200ns
LLLLLLUJ' 10ns/div |'—'—'—U| L00ns |200ns  [200ns  [400ns  [S00ns  |[SO00ns
| [ IIII|IIIIIIII|II|IIIII|IIIIIIII|IIIIIIII|IIIIIIII|IIIIIIII|IIII|IIII|
LICLEIN. ... . .. Bl -
1| HALFCLE . . . .
L1IEDE. . ... . . Jul
LILEDE . . ... .. >
LILED4 . . ... . »
LILED3 . . ... .. »
LILEDZ. . ... .. >
LIEDL. . ... .. >
LILEDO. . ... .. L
Ligo. ... ...
3 s
R
Liga. ... .
Ligd . oo
N
Lige . ... ... ..
4 [
QOO QDO PODD PDDD | 800ns

4. File 0l%=C° Save Wafeform HINHE 0/Eot0, MLHZS FUNCTNLZ ot simulation
e M&stCh 0l Y2 place and route 20l LI2+& timing simulation Z 12t Hl W ot=
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o AlE I 2 = QACH

5. {19 & A9 menu= software®l version0ll 2t CHE %= QAL

SchematicOlAl 21t £J] (Viewing Results on the Schematic)

1. Schematic 222 XM=t

2. MEE MSS0l M2 HAUHLE HAME= A
M2l (hEe =T
» Green="0" logic0
* Red= “1”7 logic1
e Blue= “X’ (Unknown)
* Yellow = High Impedance/Not driven

3. schematicHl M2 simulation2 Hl= X5t H SC Probes toolbox 2l U= Step HES

=ELh

4. QO0...Q7 signal lines & 0IAl redicon0l ¢ Otei2 Olsote A0l =2latet.

Mo

tet. 20| afgfol ek Gsot 20l

1A
o
ol

u15
u14
sSLED
BEOLMNCES

a7 g 47 a7

Q6 g QG Q6

os g L5 o5

o9 g 24 24

o3 _LES Q3

oz == Qz

2 ARyl 21

— LK Qo g 4o Qo
BOUNCES SLED

TIMESPEC Symbol & J}I6t)| (Adding TIMESPEC Symbol)

1. 2lol=Ed2IiM TIMESPEC &= M Ei0H
2. Esc JIE =21 TIMESPEC &l== & ¥
201 CH.

3. New parameters & J}5tJI:
¢ Namefiledlil TSO1E2 Z=Lt

£ schematic& 0l ¢ Xl AI2!C}.

Z([t. Symbol Properties [HatatADE LIEHE

=
o
s

Hyun Myung Electronics Co., Ltd. -31-
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» description fieldil FROM:PADS:TO:FFS=20 0lct E€=Lt

« AddE =EL[h

CtS LctHEE &EItol)I ol &2
+ TS02=FROM:FFS:TO:FFS=15
+ TS03=FROM:FFS:TO:PADS=25

W8S Bt=olct:

4. namellt description mark(diamonds)Jt 2014 GtJ1 Iotd HItE Mt2tHESES =20

5. OK HES =EL[h

NOTE: The diamonds are responsible for displaying the parameters on the schematic

Symbol Properties E |
Mame: TIMESPEC ﬂ Moye Hame
Beference: |$|1 | Move Relerence
Section: NO SECTIONS | Attributes
Footprint: jJ Comments
Technology: jJ Pin Parameters
— Parameters:

Hame: jJ Change Add
Description: | Browze
DEVICE=TIMESPELC [Telete
LEVEL=XILINX
LIBVER=2.0.0 ki
% TS01=FROM:PADS:TO:FF5=20 Dizplay All
+* TS502=FROM:FF5:TO:FF5=15 Clear Disol
## TSO3-FROM:FFS:TD:PADS=25 e Fpay
[Nizplay Eile
Symbol Editor
Apply 0K Cancel
6. 20l A=0l TIMESPECO| &JI=l Z1t0ICt

Hyun Myung Electronics Co., Ltd.
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TIMESPEZ

TS0 =FROM:PADS: TOFFS=20
TS02=FROMFFS TOFFE=15

TS03=FROM.FFS T PADS=25

7. SchematicC H&S H&a6t)| ¢lol Save HES SZL[t

XACT &@aat)| (Running XACT)

XACT= Xilinx Automatic CAE Tools®| A2 XS (HM 2tSHE 22X =M, XIS DA &
JIRID A Ml Xilinx Devicelll S0{Z Data® P &tol= Place & RouteE £&ol=
AAH)| T LI

et gl

=

=27

02 H
o mw

1. X JIEN €0 = Schematic Ut Simulator &= Z2=[}. (Z2&8= 2= C0IZ2M,

=0l dais Z0tAIA 0t XACTE =&ot=0 202 AL, XACT= A

ol

HEclE &tEa6t)| ?IohM Ol 2&E0l & & E L)

2. Project Manager Z 0l M Implementation HES 2Lt

J

- myflash - 4003EPCE4-4 - Project Manager

File Document Wiew FProject Implementation Tools Help

=IE

o

LS

o

D|e| 6] @] o %] =@l [

Files \ Wersions \ Flavgy \ Corterts \ Reports \ Synthesis \
B O3 [ty
1 myflash.uct myflash {(4003EFPCE4-4)
--R?‘ rvflashl . sch

" & smpnims % ™ » [

é----a}{cmﬂﬂe DESIGH ENTRY ¥ SIMULATION
- B flash L
T8)
o H |n @ I
IMPLEMENTATION ¥ VERIFICATION
A4
2l i
PROGRAMMING

Sirmul - MODE: HEX1, U1.HEX1.
Simul : The following node is sourceless:
Simul - KODE: HEXO, U1 HEXD.

Simul _|

Simul :Memory usage statistics:

Simul - Toftal nnmber of allocated memnme blocks: 125 0 h
Conzole ,f || 1 | | Ll

|Reary

i

3. Project ManagerJt schematic netlistJt up-to-dateJt &Kl ZUC= HE

Hyun Myung Electronics Co., Ltd.
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UpdatedtJ|#loll YesE ==L

Project Manager |
Schematic netlist flash iz older than schematic
Ilpdate netligt from Schematic Editor ¢

Mo | Cancel |

4. Otch Dt 22 s AXIF LIEtUSHE ASXIE Ol 2EH Version & Revision names

Irmplement Design
| 4003EPC34 =] Speed |4 -]

I™ |(Wkenrite cument Yersian

Device

Mew version name: I‘\"'Ef'I
Mew revision name: ITE‘H
Optionz... |
LCancel | Help

. OtcHel CHaH & XtUIAM Produce Timing Simulation Data check boxS

5. Options HES 2L
MEIGHD, OKE =2

Hyun Myung Electronics Co., Ltd. -34 -
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Options

—Uszer File

User Constraints: |cadWindtnactiveWprojectsWlashiilash, uct Browse, |

—Prograrn Option Termplates

Irnplermentation: |Default ;| Edit Template, ., |

Sirnulation: |F|:|L|n|:|ati|:|n EDIF =] Edit Template, ., |

Configuration:

Edit Ternplate... |

—Optional Targets

¥ Produce Timing Simulation Data

v Produce Configuration Data

Ok I Cancel Help

6. Place and Route 2t& S A ZGtJ| ?Ioi Implement Design (Hat &XtHAM Run HES 2L

ﬁfla shiverl->revl) - Flow Engine

Flow View gZetup Utilities Help

2B ==z BB @

XCADDODE Design Flow [rewl] Status: OK
Translate Map Place&Houte Timing Configure

| Completed | Completed | Completed [ Running [
“flash™ is an HCD, version 2.27, device xc4883e, package pc84, speed -3 |

Loading device for application trce from file "4883e.nph' in environment
c:fcad/fndtn.

1| | L‘lj
e | [ 1 =1 [ =]

Far Help, press F1 |XCADD3E-3-PC84 [flash.uct [None

7. PAR(Place and Route)}& 0| Ct 2t2 /™M, Design ManagerJt BIAIXI boxE 201 = 240ICH
Design ManagerE | 2lof OKE =20 2t SHAHIN CHSH 2tetsl A2 OleH b 2L
. TRANSLATE : XNF, EDIF Format®l Netlist 22 01 =0 AND, OR gate, Decoder,
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Y

HEtol= WAOICEH 0l NGDIHE 2 Xilinx Internal Database file formatOl Ct.

Block)Z 2 Physical ElementE= &&ot= UW&EOILCH
. PLACE & ROUTE : Place= CLB, IOBS Logic Block== Xilinx Device2|

Element=2 M=Z H&Zote WAOILC

« TIMING : Ol UAEE Place & RouteE Design® Physical DelayS &&3dtH Timing

[e)

AMS I} 22 Logic Element2 H S %l= Logic Design®! NGD(Native Generic Design)Ilt =
ol

MAP :  L[CIXtoIE Logic Element== CLB(Configurable Logic Block)Lt I0B(Input Output

=3

Simulation =& Al Z X8t Datas Bt=0H =X 2l System Performance ReportS Bt=L[F

CONFIGURE : Physical ImplementationE Binary StreamQ= H&t6t0] design.bit IS

Ot=CE WIIM BEE & bit IHY S Xilink Devicelll Download& ([ At=SHCH

Froject Manager

Flow Engine ver1->ey ] Completed Successtulby.

Timing Simulation 3tJ| (Timing Simulation)

1. ZZ2XME Flowchartll Al Verification HES =522 Timing SimulationE Al &} &t

Tily jecmast T Frossl Jeplssctabice Jxols @eip
[ Wi wmmean . || Fow Gt Repotn | Sardwm
=fi=f T
T sl @i peC Aok R Can
El randma bt
[ & fashp i
£ tuh '3 L =
[T TTEEN Imnnzae Esrmr -f‘ TanpErioe |
B 0
e H ln WP
Vs prrimb P iy il T it
-0
P smannins
e W -5 ] "
is Fieey Crerse vet] - o] (10K Poaueedy
L1 Fiw gy, vl =il 08 T
iE Frw Eregrss vl - sl P08 il srsenieil
Fiw By v |- em | Do ek Suicawifark -
Cormn il | "
LETT

2 Timing simulation Result= OtcH &t 22 240/CH OB F=OIoH0F & AletE2 FPGAE

CIXtel g [0 Timing SimulationAl Global ResetS A&t Power-On SIUE LHOOF
GSR(Global
Set Reset) Signal2 Z=JI0l highZ o0 Z2E Flip-FlopE Clearctd 2& AlZ2H0l & UotH
low=Z ot =2&tAICl gtZ Flip-FlopOl JtXI== 8tCt.  (Foundation Series 1.4)tkl= 99

stlt= AOICE Ol= 2= Flip-Flopll =JIg&t2 “0” 2 %tE= A0ICL 0JIM=

Ch.

AAS AIEAHE L0l =50l =A00F = X8 Foundation Series 1.50 M 28 = Ol

Hyun Myung Electronics Co., Ltd.
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Simulator)t 20tM AAZ =22 AN dZs M 20t &0l 2=z Algits
Timing Simulation Al GSROI2t &1 JF Waveform Viewer(l @ LIELI=XIBE OIGHSHH &)

gy’ Logic Simulator - Xilink Foundation F1,5 [tirme_sim] - MWaveform Viewer 0
= File gZignal Waweform Dewice Dptions Tools ¥iew Window Helw == x|

JJJJfIJMMLIM@IM_IJ
[ wese—[n—I[=E &= || mm || Lu

L”-LLLL“| Sns/div | LLLLI 150ns |2|:u:|ns |25|:|ns |3|:u:|ns |35|:|ns |4|:u:|ns |45|:|ns |5|:u:|ns |

| 11l0ns= v oo
IfCIKE. ... B1[
1 HALFCLE. . . .. ]
oo, ... ... ... -
or. ... ]
gz, ... .. .. -
N L -
Lfoa. oo ... -]
Qs . ... ... -
e . ... ... ... -
oz oo oo b
B[LEDG . (hex)#7| |79
IGER. ..o =
I [

3 RI9 O8WHAM E= A3 20l Simulation ModeJt Timing2= ZIH A= AS & = US
20l CH.

g Logic Sirnulator - =iling Foundation F1.5 [ime_sirm] - [Waveforrn Yiewer 0]

=1 Eile Slgnal Waweform Dewice Elptlu:ms Tu:n:uls \?IE‘W Wmdu:rw Help _|E|_|

I _"C— I”L—JI=<E | I I [ Il 154 1ns

UL - 100ps fdiw 14%m=s  |150ms [L51lms  |152Zns  |153ns Edn=s  [LEEns [1E&ns  |[157n=s
| 142 . 8ns=s ||IIII|IIIIIIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|1III|IIII|IIII|IIII|IIII|IIII|IIII|III
L CLE. ... ... .. Blf—||oo--o-o--- ke
1 HALFCLE. . . .. I T | e
1 1n=

L 0 e | B T ET T et
1. . ... ... .. I N e e ——
Iz, . ... ... .. e | et ettt
N 0 e | et ettt
I 0 T | e ettt
LS. . ... .. ... e | e ettt
e, ... ... ... e | et ettt
N 0 e | et ettt
B|LEDG . (he=x)#7 a0

1IGSR. ... ... .. I e | et tels Hetee ettt ettt teleleietel
BN _| o

SOOD DODD DSOD ODDS | | Tus

4 19 082 BEY¥ CLKOI 2ottt HALFCLK2=2 Jt= O ZZ2l= &AX delaydt 0tLt
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ROM File BtSJ]| (Creating a MCS date for PROM)

Xilinx FPGA= SRAM Based ArchitectureOlJ| (20l

= 1L —

2 9| Configuration Data2 X &g ROM

(Read Only Memory)0l ZR36tH 0IE 2t=AI21J] ?Ioi M= Configuration DatasS ROM file 2
M&SHH HEROME = Xilinx Serial PROMOM H &G0 OF SHC

AtEXt= ROMOI H& & DataE 2
BretCh

A003EPCE4-3 - Project Manager
File Jocument ¥iew Project Implementation | Tools Help

#flash -

0F=S 01 OF

Ot 0 =& st

St

=z &

—

gr=)l

nlel o] olnl ollBlg|RIK Mmoo
— : Simmlation/Verification »
Files Versmns\ Tuplenentation b
= flash Device Prografming 4
B [Sver Ttilities b

&

JTAG Programmer
PROM File Formatter

Synthesiz \

Hardware Detmsger

DESIGN ENTRY g

o
2 »

IMPLEMENTATION i

%ﬂi‘l)

=

SIMULATION

p ?@

YERIFICATION

A 4
»

PROGRAMMING

Pecrmo : Design Type Schematic

Pem o Kiling senver initialization

Fem Hilingversion: 1,0, 0, 1 =

Pocm  Opening Xiling project

Pecm o Reading Xiling project -
Conzole ,f ”Ll Ll

|Runs the PROM File Formatter

1. 918 O80HM BE= et &
EhatCh
ot

St
ot

2. Ote O XM & PROM File Formatterctll ot=
Projectl Al ROM File2 St=D| 2lol MEHS V
PROM Description2t 0l XAts&d 22 s=50| =L

3. Otel O MM File -> PROM Properties= 1 &4 60

eH
=T
er:

Hyun Myung Electronics Co., Ltd.

O| .LLEJ_EHO'
rsion®| revison=S X}

0l Tools -> Device Programming -> PROM File FormatterS

Al
=

& &
= O
S =

gt=1 Xt ot= ROM Fileg &€

- 38 -



Xilinx Introductory Tutorial

¥ flash - PROM File Formatter
File Edit ¥iew Help

D@ mlE] 2] sle(e]: ]| l=l=(2] %l

Faor Help, press F1

FROM Description Files
A PROM #-£ lib =]
El-®® Data Strearn #1 [ Single Device 53334 Bits ] El-g= %proj
ﬂ cotcadWindint activet proje ctaWil ashivtxprofheer IreviWilash, bit [ 4003epcad ] S verl
0 End B- & revl | |
------ O End PROM L 40F flash, bit
F-E3 FREGH
-] gate
=3 hexbin
-7 jotoabl
B-£3 Jct sabl -
Y o || L s

MCS-66 |serial [XC17RED |B2% -

Xilinx 8| PROMZ M E&45HTE

4. JINM=

PROM Properties
Format | Data Streams | Files |

FROM File Eormat:
W [T Save s Defaults |

—PROM Device [size in Bits]:

- Type
&+ Serial W Autormnatic Selection
¢ Byte Wid
4=t il [ RCT7ERD [BRA3E]
—EBROM File
P Percent Used: B2%
& Single PRORM SIEEsE
= Split PROM
0| == Help

5. 219 O WM AI2dt= ROM WriterS &
01 JI M= Intel Hex Format®! MCS-86S

6. Ol CIXt2IZ2 Xilinx PROMP! XC1765DE A=
PROMOI €& = U= SELEU 2 0= Split PROMS
=

ol

rz [z

elatCh

-/ =

o
i
1o
ir
0

7. Hot= MEH Atets DHSH

Hyun Myung Electronics Co., Ltd.

Moz MEHSHC} Bt BitstreamOl M
MEGIH 2& Datags Bt=Ch

Aot HIIW S= Data FormatS M EiSHL.
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¥ flash - PROM File Formatter

File Edit Fiew Help
DR BB 2| #|8(2]:]=] e==2]
PROR D Sawve fion Files
El-#% PROM B3 lib ;[
E| = Data Strearmn #1 [ Single Device 539584 Bits ] =R & ®proj
ﬁ o cadWndtnitactiveWprojectaWlashWsprofWeer Tirew vl as =@ verl
-0 End [=I- & re'—I
~.3d End PROM e 13
&£ FREGM
-3 gate
&£ hexdhbin
B3 jotoabl
&£ joto sahl
al | mils S _l_I
Saves the PROM description file and creates the PROM file MCE-86 |Serial | <C1TRRD (323

8. 219 & WA FloppylconE =cdi MCS s M&SHCH (2 HMZ Floppy lcong 24
M&g Iegs S0Es &It =0 OXR0HAMe =& PDRZ X&E0I TIHALCH
O0l= PROM Property(l M &8st SEAIEE0l M&Se MEZM 0 HE2sS H&6HH
ANSHO=Z MCSFie: MAQ| &)

9. 2EX Directory StructureMi M M &= MCS It 9| DirectoryE ROtM Z28 mes IS
ROM-Writer Program0| QU= directory2 S A0 2235 ROME 2=

Hyun Myung Electronics Co., Ltd. -40 -
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{0

y)

=l otASLICHL

Mo

Olete=z ol2 CALIHAM A& SANK EH0 HES

= O AtMIst A= Z 206HAIH http://support.xilinx.com/support/techsup/tutorials/index.htm =

JtMA M Foundation F1.5 Watch Tutorial 9/98 (1580KB) 1} Foundation Watch Tutorial Design Files (ZIP
format), 9/98 (1646KB)S 2rOtA IR0l M E6HAIZ HH2HLICH

ol ZHAl CI2AZ0ILE & O AtMlist

HEE LUt ol 22 dE2AA 28II1=229 FAE
(Field Application Engineer)fl il S S 22 A2

ANZ HHELICH
OlEH= twha@hmelec.co.kr
XE 2 ykcha@hmelec.co.kr

U2 cwyang@hmelec.co.kr
=
-/

kdlee@hmelec.co.kr

19984 3& 212 Revision 2.
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Foundation Series Quick Start Guide 1.5

Appendix A
Glossary

This appendix contains definitions and explanations for terms used in the Foundation Series Quick Sart Guide 1.5.

ABEL

ABEL isahigh-level language (HDL) and compilation system produced by Data I/O Corporation.

actions

In state machines, actions are HDL statements that are used to make assignments to output ports or internal signals. Actions can
be executed at severa pointsin astate diagram. The most commonly used actions are state actions and transition actions. State
actions are executed when the machine isin the associated state. Transition actions are executed when the machine goes through
the associated transition.

Aldec

An Electronic Design Automation (EDA) vendor. Aldec provides the Foundation Project Manager, Schematic Editor, Logic
Simulator, and HDL Editor.

aliases
Aliases, or signa groups, are useful for probing specific groups of nodes.

analyze

The Foundation Express process in which design source files are examined for correct syntax.

architecture

Architecture is the common logic structure of afamily of programmable integrated circuits. The same architecture can be realized
in different manufacturing processes. Examples of Xilinx architectures are the XC4000, X C5200, and X C9500 devices.

attributes

Attributes are instructions placed on symbols or netsin an FPGA schematic to indicate their placement, implementation, naming,
direction, or other properties.

back-annotation

Back-annotation is the translation of arouted or fitted design to atiming simulation netlist.

BitGen

A program that produces a bitstream for Xilinx device configuration. BitGen takes afully routed NCD (Circuit Description) file
asitsinput and produces a configuration bitstream, abinary file with a .bit extension.

Black Box Instantiation
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I nstantiation where the synthesizer is not given the architecture or modules. In Foundation, black boxes are translated with the
implementation tools.

block

1. A block isagroup of one or more logic functions.
2. A block isaschematic or symbol sheet. There are four types of blocks.

* A Composite block indicates that the design is hierarchical.
e A Module block is asymbol with no underlying schematic.
* A Pinblock represents a schematic pin.

« AnAnnotate block is a symbol without electrical connectivity that is used only for documentation and graphics.

breakpoint

A breakpoint is a condition for which a simulator must stop to perform simulation commands.

buffer

A buffer is an element used to increase the current or drive of aweak signal and, consequently, increase the fanout of the signal.
A storage element.

bus

A busisagroup of nets carrying common information. In LogiBLOX, bus sizes are declared so that they can be expanded
accordingly during design implementation.

CLB

The Configurable Logic Block (CLB). Constitutes the basic FPGA cell. It includes two 16-bit function generators (F or G), one
8-hit function generator (H), two registers (flip-flops or latches), and reprogrammabl e routing controls (multiplexers).

CLBs are used to implement macros and other designed functions. They provide the physical support for an implemented and
downloaded design. CLBs have inputs on each side, and this versatility makes them flexible for the mapping and partitioning of
logic.

component

A component is an instantiation or symbol reference from alibrary of logic elements that can be placed on a schematic.

condition

If thereis more than one transition leaving a state in a state machine, you must associate a condition with each transition. A
condition is a Boolean expression.

constraint

Constraints are specifications for the implementation process. There are several categories of constraints: routing, timing, area,
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mapping, and placement constraints.

Using attributes, you can force the placement of logic (macros) in CLBs, the location of CLBs on the chip, and the maximum
delay between flip-flops. CLBs are arranged in columns and rows on the FPGA device. The goal isto place logic in columns on
the device to attain the best possible placement from the standpoint of both performance and space.

constraints editor

A GUI tool that you can use to enter design constraints. In Foundation 1.5, there are two constraint editors. The Express editor is
available only in the Foundation Express product configuration. The Xilinx Constraints Editor is integrated with the Design
Implementation tools and available in al product configurations.

constraint file

A constraint file specifies constraints (location and path delay) information in atextual form. An alternate method isto place
constraints on a schematic.

CORE Generator

A software tool for generating and delivering parameterizable cores optimized for FPGAs. The library includes cores as complex
as DSP filters and multipliers, and as simple as delay elements. Y ou can use these cores as building blocks in order to complete
your designs more quickly.

CPLD

Complex Programmable Logic Device (CPLD) is an erasable programmable logic device that can be programmed with a
schematic or a behavioral design. CPLDs constitute a type of complex PLD based on EPROM or EEPROM technology. They are
characterized by an architecture offering high speed, predictable timing, and simple software.

The basic CPLD cell is called amacrocell, which is the CPLD implementation of a CLB. It is composed of AND gate arrays and
is surrounded by the interconnect area.

CPL Ds consume more power than FPGA devices, are based on a different architecture, and are primarily used to support
behavioral designs and to implement complex counters, complex state machines, arithmetic operations, wide inputs, and PAL
crunchers.

CPLD fitter

The CPLD Fitter implements designs for the XC9500 devices.

design entry tools
A set of tools accessible from the Project Manager. These tools include the Schematic Editor, State Editor, and HDL Editor.
Foundation Express, an embedded portion of the Foundation software package, contains the VHDL and Verilog design languages.

daisy chain

A daisy chainisaseries of bitstream files concatenated in onefile. It can be used to program several FPGAs connected in adaisy
chain board configuration.

design implementation tools
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A set of tools that comprise the mainstream programs offered in the Xilinx design implementation tools. The tools are NGDBuild,
MAP, PAR, NGDAnno, TRCE, all the NGD2 trangdlator tools, BitGen, PROMGen, and EPIC. The GUI-based tools are Flow
Engine, Constraint Editor, and Template Manager.

Design Manager

Xilinx Foundation 1.4 graphical user interface for managing and implementing designs. In Foundation 1.4, the Design Manager is
accessed by selecting the Implement M1 button from the Project Manager. (For Xilinx Foundation 1.5 series, the Project Manager
replaces the Design Manager.)

effort level
Effort level refersto how hard the Xilinx Design System (XDS) tries to place adesign. The effort level settings are.

» High, which provides the highest quality placement but requires the longest execution time. Use high effort on designs that
do not route or do not meet your performance requirements.

e Medium, which isthe default effort level. It provides the best trade-off between execution time and high quality placement
for most designs.

« Low, which provides the fastest execution time and adequate placement results for prototyping of simple, easy-to-route
designs. Low effort isuseful if you are exploring alarge design space and only need estimates of final performance.

elaborate

The HDL process that combines the individua parts of ainto asingle design and then synthesizes the design.

EXORmacs (Motorola)

EXORmacsis a PROM format supported by the Xilinx tools. Its maximum addressis 16 777 216. Thisformat supports PROM
filesof upto (8x 16 777 216) =134 217 728 bits.

fanout

Fanout is the maximum number of specified unit loads that a specified output can drive.

fitter

The fitter is the software that maps a PLD logic description into the target CPLD.

floorplanning
Floorplanning is the process of choosing the best grouping and connectivity of logic in adesign.

It is also the process of manualy placing blocks of logic in an FPGA where the goal is to increase density, routability, or
performance.

FPGA

Field Programmable Gate Array (FPGA), is aclass of integrated circuits pioneered by Xilinx in which the logic function is
defined by the customer using Xilinx development system software after the 1C has been manufactured and delivered to the end
user. Gate arrays are another type of 1C whose logic is defined during the manufacturing process. Xilinx supplies RAM-based
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FPGA devices.
FPGA applicationsinclude fast counters, fast pipelined designs, register intensive designs, and battery powered multi-level logic.

functional simulation

Functional simulation is the process of identifying logic errorsin your design beforeit isimplemented in a Xilinx device. Because
timing information for the design is not available, the simulator tests the logic in the design using unit delays. Functional
simulation is usually performed at the early stages of the design process.

gate

A gateisan integrated circuit composed of several transistors and capable of representing any primitive logic state, such as AND,
OR, XOR, or NOT inversion conditions. Gates are also called digital, switching, or logic circuits.

guided design

Guided design is the use of a previously implemented version of afile for design mapping, placement, and routing. Guided design
allows logic to be modified or added to a design while preserving the layout and performance that have been previously achieved.

guided mapping
An existing NCD fileisused to "guide" the current MAP run. The guide file may be used at any stage of implementation:
unplaced or placed, unrouted or routed. In Release 1.5, guided mapping is supported through the standal one Design Manager.

HDL

Hardware Description Language. A language that describes circuits in textual code. The two most widely accepted HDLs are
VHDL and Verilog.

An HDL, or hardware description language, describes designs in a technol ogy-independent manner using a high level of
abstraction.

HDL Editor

Foundation’s editor for XABEL, Verilog, and VHDL. The HDL Editor aso provides a syntax checker, language templates, and
access to the synthesis tools.

HDL Flow

Within the Foundation Project Manager, the Synthesis button displays in the Project Flow areaif a project is defined asan HDL
Flow. In Release 1.5, an HDL Flow supports VHDL and Verilog top-level designs.

hierarchical design
A hierarchical design is a design composed of multiple sheets at different levels of your schematic.

Hierarchy Browser

The left-hand portion of the Foundation Project Manager that displays the current design project. The browser also displays two
tabs, Filesand Versions.
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Implementation

Implementation is the mapping, placement and routing of adesign. A phase in the design process during which the design is
placed and routed. (For CPLDs, the design isfitted.)

instantiation

Incorporating amacro or module into atop-level design. The instantiated module can be aLogiBLOX module, VHDL module,
Verilog module, schematic module, state machine, or netlist.

Language Assistant

The Language Assistant in the HDL Editor provides templates to aid you in common VHDL and Verilog constructs, common
logic functions, and architecture-specific features.

Library Manager

The Library Manager is the tool used to perform avariety of operations on the design entry tools libraries and their contents.
These libraries contain the primitives and macros that you use to build your design.

locking

Lock placement applies a constraint to all placed components in your design. This option specifies that placed components cannot
be unplaced, moved, or deleted.

LogiBLOX

Xilinx design tool for creating high-level modules such as counters, shift registers, and multiplexers.

logic
Logicis one of the three major classes of ICsin most digital electronic systems. microprocessors, memory, and logic. Logicis
used for data manipulation and control functions that require higher speed than a microprocessor can provide.

Logic Simulator

The Logic Simulator, areal-time interactive design tool, can be used for both functional and timing simulation of designs. The
Logic Simulator creates an electronic breadboard of your design directly from your design’s netlist. The Logic Simulator can be
accessed by clicking the Functional Simulation icon on the Simulation phase button or the Timing Simulation icon on the
Verification phase button in the Project Manager.

macro

A macro is acomponent made of nets and primitives, flip-flops or latches, that implements high-level functions, such as adders,
subtractors, and dividers. Soft macros and RPMs are types of macros.

A macro can be unplaced, partialy placed, or fully placed; it can also be unrouted, partially routed, or fully routed. See also
"physical macro."

mapping

Mapping is the process of assigning adesign’slogic elements to the specific physical elements that actually implement logic
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functionsin adevice.

MCS file

An MCSfileisan output from the PROMGen program in Intel’s MCS-86 format.

MRP file

An MRP (mapping report) fileis an output of the MAP run. It isan ASCII file containing information about the MAP run. The
information in this file contains DRC warnings and messages, mapper warnings and messages, design information, schematic
attributes, removed logic, expanded logic, signal cross references, symbol cross references, physical design errors and warnings,
and a design summary.

NCD file

An NCD (netlist circuit description) file is the output design file from the MAP program, LCA2NCD, PAR, or EPIC. Itisaflat
physical design database correlated to the physical side of the NGD in order to provide coupling back to the user’s original design.
The NCD fileisan input fileto MAP, PAR, TRCE, BitGen, and NGDAnNno.

net

A netisalogical connection between two or more symbol instance pins. After routing, the abstract concept of anet is
transformed to a physical connection called awire.

A net isan electrical connection between components or nets. It can also be a connection from a single component. It is the same
asawireor asignal.

netlist

A netlist is atext description of the circuit connectivity. It isbasically alist of connectors, alist of instances, and, for each
instance, alist of the signals connected to the instance terminals. In addition, the netlist contains attribute information.

NGA file

An NGA (native generic annotated) fileis an output from the NGDAnNno run. An NGA file is subsequently input to the
appropriate NGD2 translation program.

NGDANno

The NGDAnNnNo program distributes delays, setup and hold time, and pulse widths found in the physical NCD design file back to
thelogical NGD file. NGDAnno merges mapping information from the NGM file, and timing information from the NCD file and
puts al thisdatain the NGA file.

NGDBuild

The NGDBuild program performs all the steps necessary to read anetlist filein XNF or EDIF format and create an NGD file
describing the logical design. The GUI equivalent is called Trandlate.

NGD file

An NGD (native generic database) fileis an output from the NGDBuild run. An NGD file contains alogical description of the

7 - fgstart



Foundation Series Quick Start Guide 1.5

design expressed both in terms of the hierarchy used when the design was first created and in terms of lower-level Xilinx
primitives to which the hierarchy resolves.

NGM file

An NGM (native generic mapping) fileis an output from the MAP run and contains mapping information for the design. The
NGM fileisan input file to the NGDANno program.

one-hot encoding

For state machines, in one-hot encoding, an individual state register is dedicated to one state. Only one flip-flop is active, or hat,
at any onetime.

optimization
Optimization is the process that decreases the area or increases the speed of a design. Foundation allows you to control

optimization of adesign on a module-by-module basis. This means that you have the ability to, for instance, optimize certain
modules of your design for speed, some for area, and some for a balance of both.

optimize
Thethird step in the FPGA Express synthesis flow. In this stage, the implemented design is re-synthesized with constraints the
user specifies. Thisisthe final step before writing out the XNF file from FPGA Express.

PAR (Place and Route)

PAR isaprogram that takes an NCD file, places and routes the design, and outputs another NCD file. The NCD file produced by
PAR can be used as a guide file for reiterative placement and routing. The NCD file can also be used by the bitstream generator,
BitGen.

path delay

A path delay isthetimeit takes for asignal to propagate through a path.

PCF file

The PCFfileis the "Physical Constraints File" created by the MAP program. It isan ASCII file containing physical constraints
created by the MAP program as well as physical constraints you enter. Y ou can edit the PCF file from within EPIC.

PDF file

Project Description File. The PDF file contains library and other project-specific information. Not to be confused with an Adobe
Acrobat document with the same extension.

physical Design Rule Check (DRC)

Physical Design Rule Check (DRC) is a series of teststo discover logical and physical errorsin the design. Physical DRC is
applied from EPIC, BitGen, PAR, and Hardware Debugger. By default, results of the DRC are written into the current working
directory.
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pin

A pin can be a symbol pin or apackage pin. A package pin is aphysical connector on an integrated circuit package that carries
signalsinto and out of an integrated circuit. A symbol pin, also referred to as an instance pin, is the connection point of an
instance to a net.

pinwires
Pinwires are wires which are directly tied to the pin of asite (that is, CLB, 10B).

PLD

A PLD, or programmable logic device, is composed of two types of gate arrays. the AND array and the OR array, thus providing
for sum of products algorithmic representations. PLDs include three distinct types of chips: PROMs, PALs, and PLAs. The most
flexible device isthe PLA (programmable logic array) in which both the AND and OR gate arrays are programmable. In the
PROM device, only the OR gate array is programmable. In the PAL device, only the AND gate array is programmable. PLDs are
programmed by blowing the fuses aong the paths that must be disconnected.

FPGAs and CPLDs are classes of PLDs.

Project Manager

The primary GUI for managing a Foundation Project. Design entry, synthesis, simulation, implementation, and downloading can
be launched from the Project Manager.

Project Flowchart

The right-hand portion of the Foundation Project Manager that provides access to the synthesis and implementation tools, and the
current design project. The Project Flowchart can display up to four tabs: Flow, Contents, Reports, and Synthesis.

PROM File Formatter

The PROM File Formatter is the program used to format one or more hitstreams into an MC86, TEKHEX, EXORmacs or HEX
PROM file format.

radix

A radix isthe base] usually binary, octal, decimal, or hexadecimal [l in which waveforms are displayed in awaveform viewer.

readback
» A readback of logic usually accompanied by a comparison check to verify that the design was downloaded in its entirety.

» A readback of the states stored in the device memory elements to ensure that the device is behaving as expected.

route

The process of assigning logical nets to physical wire segmentsin the FPGA that interconnect logic cells.

route-through
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A route that can pass through an occupied or an unoccupied CLB site is called a route-through. Y ou can manually do a
route-through in EPIC. Route-throughs provide you with routing resources that would otherwise be unavailable.

Schematic Flow

If aproject is defined as a Schematic Flow, no Synthesis button displays in the Project Flow area of the Project Manager. A
Schematic Flow may only have schematic designs as top-level designs. However, these top-level designs can contain HDL
modules. If the designs contain HDL modules, the Synthesis tab displays in the upper portion of the Project Flow area.

states

The values stored in the memory elements of adevice (flip-flops, RAMs, CLB outputs, and |OBs) that represent the state of that
device for a particular readback (time). To each state, there corresponds a specific set of logical values.

state diagram

A state diagram is a pictorial description of the outputs and required inputs for each state transition as well as the sequencing
between states. Each circle in a state diagram contains the name of a state. Arrows to and from the circles show the transitions
between states and the input conditions that cause state transitions. These conditions are written next to each arrow.

state machine

A state machine is a set of combinatorial and sequential logic elements arranged to operate in a predefined sequence in response
to specified inputs. The hardware implementation of a state machine design is a set of storage registers (flip-flops) and
combinatorial logic, or gates. The storage registers store the current state, and the logic network performs the operations to
determine the next state. See also "symbolic state machine" and "encoded state machine."

state table

A state table shows the value of the outputs for all combinations of current states and inputs. It also defines the next state for each
set of inputs.

static timing analysis
A static timing analysisis a point-to-point delay analysis of a design network.

static timing analyzer
A static timing analyzer is atool that analyzes the timing of the design on the basis of its paths.

status bar

The status bar is an arealocated at the bottom of atool window that provides information about the commands that you are about
to select or that are being processed.

stimulus information

Stimulus information is the information defined at the schematic level and representing alist of nodes and vectors to be simulated
in functional and timing simulation.
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Synopsys
Synopsys supports HDL, a behavioral language for entering equations. HDL also enables you to include LogiBLOX schematic
componentsin adesign.

synthesis

The HDL design process in which each design module is elaborated and the design hierarchy is created and linked to form a
unique design implementation. Synthesis starts from a high level of logic abstraction (typically Verilog or VHDL) and
automatically creates alower level of logic abstraction using alibrary containing primitives.

TEKHEX (Tektronix)

TEKHEX (Tektronix) isa PROM format supported by Xilinx. Its maximum address is 65 536. This format supports PROM files
of up to (8 x 65 536) = 524 288 hits.

TRCE

TRCE (Timing Reporter and Circuit Evaluator) "trace" is a program that will automatically perform a static timing analysis on a
design using the specified (either timing constraints. The input to TRCE is an NCD file and, optionally, a PCF file. The output
from TRCE isan ASCII timing report which indicates how well the timing constraints for your design have been met.

TWR file

A TWR (Timing Wizard Report) file is an output from the TRCE program. A TWR file contains alogical description of the
design expressed both in terms of the hierarchy used when the design was first created and in terms of lower-level Xilinx
primitives to which the hierarchy resolves.

UCF file

A UCF (User Constraints File) contains user-specified logical constraints.

verification

Verification is the process of reading back the configuration data of a device and comparing it to the original design to ensure that
all of the design was correctly received by the device.

Verilog

An industry-standard HDL (IEEE Std 1364) originally developed by Cadence Design Systems, how maintained by OVI.
Recognizable as afile with a.v extension.

Verilog isacommonly used Hardware Description Language (HDL) that can be used to model adigital system at many levels of
abstraction ranging from the algorithmic level to the gate level. It is IEEE standard 1364-1995.

VHDL

VHSIC (VHSIC an acronym for Very High-Speed Integrated Circuits) Hardware Description Language. An industry-standard
(IEEE 1076.1) HDL. Recognizable as afile with a.vhd or .vhdl extension.

VHDL isan acronym for VHSIC Hardware Description Language, which can be used to model adigital system at many levels of
abstraction ranging from the agorithmic level to the gate level. It is |EEE standard 1076-1993.
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A language that is capable of describing the concurrent and sequential behavior of a digital system with or without timing.

wire

A wireiseither 1) anet or 2) asignal.

XABEL

Xilinx ABEL isadesign entry package consisting of a Xilinx-specific version of the ABEL design entry software and a series of
trandation programs. It uses Boolean equations, truth tables, and state machines to create modules and full designs for CPLDs
and modules for FPGAS.

XVHDL Compiler

In Foundation 1.4, this compiler synthesizes and generates EDIF 2 0 0 from Metamor VHDL code or state machine designs. It has
been replaced by the Synopsys FPGA Express compiler for Foundation Series F1.5.
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