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B data|31:0]
] data[31],...data[O]
B data]31:0] data

H

B C[3:0]=A[3:0] & B[3:0];

B C=(&A[3:0]);
® C=(IB[3:0]D);
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[ Tranzlation Messages
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Spartan3E Starter Kit Board

Name LOC 1/0 Std. Drive Str. Termination Slew
LED[O] F12 LVTTL 8 SLOW
LED[1] E12 LVTTL 8 SLOW
LED[2] E11l LVTTL 8 SLOW
LED[3] F11 LVTTL 8 SLOW
LED[4] Cl1 LVTTL 8 SLOW
LED[5] D11 LVTTL 8 SLOW
LED[6] E9 LVTTL 8 SLOW
LED[7] F9 LVTTL 8 SLOW
OSC C9 LVCMOS33

PUSH_SW K17 LVTTL PULLDOWN

RS232RD R7 LVTTL

RS232TD M14 LVTTL 8 SLOW
SLIDE_SWI[O] L13 LVTTL PULLUP

SLIDE_SWI[1] L14 LVTTL PULLUP

SLIDE_SWI[2] H18 LVTTL PULLUP

SLIDE_SWI[3] N17 LVTTL PULLUP

A4




Spartan3 Starter Kit Board

Name LOC 1/0 Std. Drive Str. Termination Slew
LED[O] K12 LVTTL 8 SLOW
LED[1] P14 LVTTL 8 SLOW
LED[2] L12 LVTTL 8 SLOW
LED[3] N14 LVTTL 8 SLOW
LED[4] P13 LVTTL 8 SLOW
LED[5] N12 LVTTL 8 SLOW
LED[6] P12 LVTTL 8 SLOW
LED[7] P11 LVTTL 8 SLOW
OSC T9 LVCMOS33

PUSH_SW L14 LVTTL

RS232RD T13 LVTTL

RS232TD R13 LVTTL 8 SLOW
SLIDE_SWI[O] F12 LVTTL

SLIDE_SWJ1] G12 LVTTL

SLIDE_SWI[2] H14 LVTTL

SLIDE_SWI3] H13 LVTTL
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UCF

aULE MIEREdY e

zages
zages
Weszages
%

MHumber of occupied Slices 1 4 656
Mumber of Shcez containing only related logic 1 1
Mumber of Slices containing unrelated logic 0 1
Lotal Mumberaf 4 ioout LT 1 8.3z

t
Joute Report
1g Feport

ork

hanced Dezign Summa
wzage Filtering
:remental Messzages
summary Contents

E Project Mavigator

This process requires that an Implementation Conskraink File (UCF) be added

232

Hj UCF Y£I:

s
rings

ag Constraintz
k. Report

\?I) ko the project and associated with the selected design module, Would vou like  Summary
tPhr;:snjnta"n:-II-:IEI"-;avigatar ko autamatically create a UCF and add it ko the projeck at inout Data:
If you select "Mo" you will need ko create or add an existing UCF ta the project [lock Data:
before running this PLOCESS . e,
T —— TN
I
\ j eports
Report Names_‘ = ot —— Generated Errors
Synthesiz Beport Current Whed Map 24 170401 2006 | 0
Tranzlation Feport Current wied kMap 24 17:04:20 2006 1]
Map Beport Current Whed Map 24 170450 2006 | 0
Place and Boute Bepart Current whied Map 24 17:05:45 2006 1]
Static Timing B eport Current wied bMap 24 17:06:14 2006 1]
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File -=> Open

Open Constraints [Z'

Congtraints File:
|E: il ork SOB0E37 W orkAE w18 SEAERT  uck
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—-—
- ||:: W ork 060831 Ywork \ExTHISENEX T ngd
~ = — —

_ e s e oem em s mm =
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k. | Cancel | Help |
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0 [1]e *-\. — IDIEI
1/0 Hame Loc |Bank 170 Sid. Vrief| ¥cca
LED[D F12 BAME[LVTTL TEED
LED[Z] £ BAHE| LYCMO525
LED[3] F11 BAME | LVCMOS533
LED[4] C1 Bamr |LYDS_23
LED[5] D11 EANE tﬁEEL—EE
CEHIE] = BANK pini_LvD5_25
LED[7] Fg BAME|pria3 3
0sC 9 BANE,
PUSH Sw K17 BAHE
RS212RD  |R7 BAME
RS232T0 |M14 BAME
SLIDE_Swi0][L13 BAME
SLIDE_Sw[1][L14 BANE
SLIDE_Sw[Z]|H18 BANE
SLIDE_Sw[3][N17 BANE
QFP P
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Driver

Driver

|

Design Dbject

- |0 x

'

1/0 Hame |Vrefl Yool Drive Str.| Termination | Slew
LED(] TAEERE

LED[1] NS 330 |8

LED[Z] NS 330 |8

LED[3] AEETRE

LED[4] "ENEETRE

LED[E] ENEETRE

LED[E] ENEETRE

LED([7] NG 330 |8

0sC M/, (330

RS232RD  |N/& 330

R5232TD  [M/a (330 [a FULLDOWHM
SLIDE_ WD)/ M4 [2.20 PULLUP
SLIDE_Sw/[1]|M/8 [2.20

SLIDE_Sw[2] M8 [2.20

SLIDE_Swi(3][N/& [2.30

PULLUP:

PULLDOWN:
KEEPER:

GND
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Start Up-Clock
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Configure device
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B E-starter kit: J30-M1
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USB
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USB
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Configure device
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DFF Verilog
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end
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always @ (posedge CLK or negedge RSTn) begin
If(—=RSTn)begin
counter[31:0] <= 32'dO;
end else begin
counter[31:0] <= counter[31:0] + 32'd1;
end
end
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PROM

FPGA



THPACT Progsas Oppr gt

e WarkANEUIE WarkS Lel ST ilipf - [From File Formatterl

- ' . srintiite
iHPACT Mades : -

[ ——— 4 CiorTtr s
i errnte File )

I Prom Fie Forra

£ WRE DATCH CHER 0 addPevice -p I -Zile "Ci/Work/DG00D 1/ Vorks/Exl/ IFE/ exl. bat"
'1': Loading fils "5 Work/ D@00 L Work/Ex 1S IO enl.Bic” «.a

EHFG AHFACT - Elapsed time = 0 mec.
done,
EMFO: ARPACT:501 - "1': Addad Déavics HSIai0lse succsmsfully.

L]
Culpasd | Diror | Wamin

Cerewena Syetem AL or PIT dil FROM File Gereraton | Tarpst Xana FAOM | 22700108 Bie used

*

Fie: EX1 i Lcation Gt kaD0E31 Wil Ex 1WISENS

[
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B Fik Edn Yew Ogeretons Opiens Quign Debug Sindow Help
YEH X RRx 2EILE O (BHOo W
A
Snhorday Foan A
= eSerial
S e |MAP
=Nkl Corfra
[E]5stenisE | | sems
e A D = AT % Ful i
IMPAGT Modes e
Available Opersbon e
[N ST
PROM Fil
-
IHPACT Pracass Ofdeatng B Pram Fik Farna
OwAE49ED [28377€) byres losded up from OmD -
Fsing ussr=-specified prom size of 512K
Writimg le "Ci A WerKYDE0D0D 1Y Workh Bk A% ISEN F/ERL omcs™ .
Griving #ile "C:\Uorkh 06000 1% okl Ex iy T5EY /XL, pons .
Eriting File "C:\UsTi\ DRI ek, Ex D ISEY S/ EXL . mign.
Tatal figuEaLion BiE Aize = I370I08 bBite.Total figuration ByYLe mige = IAITTR byres. /7 TOr RATCH CAD @ serCucrentbesign =
A e BATCH CRD : astCursestbea) wEralon 0
-
L3 ¥
Cutpat | BT Warrre
PPN Fils Gereration | Tanged Hilros FIROM | 20000 Dis used | Fibe 040 in Location: SnWork VSO ¥ierkn L WIS LV
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LL LRG| Work AIE0E S WorksS L

SEAES L - [Boundary EEE
B D [dn Vew Cperations Opbons Qwiput Debug Bindow lielp I

2Bl ¥ D BHH0 R
(P x|

B8 B rudary Soan A
B Seral
4 aaSekcmne
8 Fegh s Ciorrl s
[EiSrstmmAE

Fhnnmia s

IMPACT Medes

Frogalabie: Cgeratong are

Beor-¥ilree Davae. Clel=K

Cishie Aurio Connect

[TAQ chun

Cuatput File Type ¥

4 IMPAGT Process Operations

EFron File Foema. | (B Boundary Scan

Y Mar KOS L) War k) Ex 1) ISE S FEX] . mca™,

~
 Mar KOS War k) Ex 1y ISEY S FEXL . prm™.
Y Mo KL DSOS Mar k) Ex 1y ISEY /FEXL 2507
Tatal copfiguraticon bBEL atee = EET0Z08 bits.Tobal configuEation Byte aise = ZB3TTE bywea.// =" BATCH CHP : scecurcentieasgn
#F Tve BATCH CHD : serdurcentDesigsm =versien O
£ =ve BATCH CHD : setlede =ba
AF #%% BATCH CHD : seuMede -bka
w

|

£
Cuatpust | Errge | Warnine
Mo Cable Gonnection | o File Open
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Flows

H pelurday Scan
=lvelar il
TaSeleciNAY
== Dekiap Gonlawa
|} St

NFACT Miles

IMPACT Pricasiss

franlahe Cpe i we

MPRCT Procees Operalorn

x dome.

Elapard Lime =

Traracripl

k3

-

£
Bypass

L4
Corpr | Erree | Waning

@0 PROM MCS

2R Xem Lo - e

BEO g

B Mrom Fée Forma

Chain TCR freq = L00Q000Q,
Umlidnsing chain. ..

S === HATCH CiD ¢ seennifyArn

B by S

Deundary-gchn chalt validatsd succssafully.
PROGREES END = End Operation,

g Hew Comfigurative File

Lol e | g e TBOEEN ek ] FISE = e Em

=
S

MCS

Fils pame 151 mca t Cpen

Fils fopsde | BE Dubaigni Flris (8 s ®aos 0 ies whad) w sl

[Comni 8 | [ Broom |

o |

-
&

Conhguraton | Platiorm Cable LUSH [ & Wi | wmbis
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el IMAP

2 0esh o Corlgra

] SvatenhE

Wemend® = N
BAPGGT Modes o s T

o Bk Cred
ik

Paialby Operalexm g Gt Device [D
e Proaram Gat Duwic Chackeum
e ity Gt Devicn SienaiureUsercode
e Lrane
b Bl Chock Ptagn K Conrliparation Fis.
m Fasdback
it Devce [0

il Deves Checkium

sz | | PROM FPGA

e Chech,

MPRGT Frocess Operstons

[ From File Forma. | (1 Boundary Soan

PROGRESS _END = End Opegaticn. -
Elapasd Lime = 0w
Fiower BATCH CHD : idestiEf¥HPR

£ ower BATCH CHD : asatgeFile =p 2 =file =C:/Wock/060831/ Vork/Exlf ISEFEX]L .mza"
"gv: Loeding Lile '¢i/Wock OG0B3l Vork/ExlS ISEFERL. 200" ..

dsne .
F¢ we® BATCH CHD @ seclieribute =positicn I -atty packageName -valis "(null]"

-
L3 ¥
Oarpen | Eoie | Wartie .
Configuration | Matlonn Gable LS | & Wi | wsbehs
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FPGA

B Memory (Block RAM)
B Clock manager (DCM)
B DSP

DCM
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DCM

[0 DFF

] 1/2.,2

DCM
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DCM

DCM Architecture Wizard
DCM
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Architecture Wizard

fe S S e e R

Rt SRR

Windows Update
Windows H&ROH
F0HFLOPIC AL BEEDERE

= /
: fccess [BM
Uchida AT HydraWision

IEM DLA

gy sced

i ggﬁ;@iamr I 1BM Recordhow - -
B i VD Architecture Wizard
Cutlook Express @ I .

& Mo m-‘irumDS —y
g Ak , IF) PC-Doctor for Windows
G ilix i )
\' MSM Explorer m ] - Eﬂ"&_ -
il -—
) @ PhED, A=l fﬂ Project Mavigator
Windows Update @ Hel, Fond
- adme

‘a Windows Mezzenger @ AR=PuF @ P el o ]
m fcrobat Reader 5.0

@ Windowes P WF— ﬁ Internet Explarer
w? MSN Explorer
@ Windows L—F— A-h—

@ Outlook Express

@ Windows Media Plaver

’ i) —_y g'u‘u’indows Mezzenger
g TE5ThinkPad

FRTOFOFFLEY B ;;,lf—wvax

T i)

CORE Generatar

Floorplanner
FPGA Editor
iMPACT
3 PACE
StateCAD
@ Timing Analyzer

i 23 Yirebupdate

% WInfo System Checker

E HPower
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5% ¥ilinx Architecture Wizard — Setup

WA File:

|Enter a name for a new or exizting XOAW file | [ Browse.. J

Dutput File Type

(3) vHDL () erilog

P Bror e

2 :
Svnthesiz Tool LDDk{ |{—j'3:!"‘."‘."0rk:"Ex1;"ISE B 4 V'.l <= 5 ﬁ
ST E |

ISE

ISE

-

-
y 3 \
_’ 2
Fllwame: |ex_u:|u:m| J | Save
—
File tvpe: WA FilSE ecaw) '\r‘,l W

DCM

Ex _dcm
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Output File Type

ISE

2O File:

&* Xilinx Architecture Wizard — Setup

(C¥iork ¥ Ex 1 ¥ISE¥ex dom

| ’ Browsze... ]

Cutput File Type
() WHDL

p— N S e
Svntheziz Tool

-

(& veike

-

—

~
_’ Verilog

| HET

~
) ]
7

v

oo m—

- .

XST jL — Select.. |

L

-_— o -
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E;':{:?.Hilinx Architecture Wizard - Setup

2O File:

Criork¥Ex1¥15 E¥ex dom

Cutput File

Ef Selec* Part
O wHDL el

'Fru:u:luu:t Category |([RE
Synthesiz Tof | Family SpartandE
MWET Device XC3SHO0E Ciamce!
Packaes F5a20
Speed -

163



E* Xilinx Architecture Wizard — Setup

AOW File:

|G:¥W|:urk¥ Ex1%¥I5E¥ex dom Browsze...

Cutput File Type
() WHDL %) Verilog

Svhtheziz Tool
(HST
Part

c3s500e-1e320-4
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DCM

E‘!’ Xilinx Architecture Wizard — Selection

Select the wizard:

Architecture Wizards for spartande

=-Clocking Wizard
Board Deskew with an Internal Deskew
Cazcading in Series with Two DGMs
Glock Forwardine £ Board Deskew
[ ]
@ck Tnitching with Two DOMs =

-~ Sinele DGR
NS o -’
Single DCM

165




DCM

B Kiling Clocking Wizard - Generasl Soatup

\'I ““':"-"*Elm-.-g Frse Shift L
'C""'tk (_)‘i Tyee | HONE = <« |

Walge 0 @ =285 ee 255
QU200 ng QD00 Degrees
GLEIN Smrrn Fesvhack Sourcs FeedbaCk FPGA
{x} External ) Ipberal ) Exlernal &) hiernal () Mors _—
— . ] Internal
FPGA . l:-vr-ul al .Z .'-':vr"ll al
External R et Vo Feedback
A £ B ew oM — [ x1
51 Hhem b iyl Coreetion

1/2 CLKDV g [ Bz | [ Comel |
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Global buffer

liling Glecking Wizard - Clock Dutlers

{*) | Use Clobal Butfers for all selected clock outputs

{_‘.Humiﬁ bl.rlfers— e —

st M

It 11

View/Edil Hullor

€ Back

[CBetx | [ gancel

Global buffer

FPGA

Global buffer

DFF
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.F'" Kilmix Clocksne Wizard - Summary

Festuon Summary

A grgls DOM conlpursd

Files Tn Ha Cenerabed

File Diectory:
c¥iline

Archiis Lils
HOL el L my
LGF template fibe ax dm_swiuct

Bilock, Atirbutes

Aritribanes for DCM Blname = DOM INGT
CLE FEEDBACEK = 1X

CLEDY DIVIDE = 2

CLEFX DIVIDE =1

CLEFS MULTIPLY = 4

CLEIN INIVIDE_BY 2 = FALSE

CLEIN FEREID = 1

CLEQUT PHASE SHIFT = MONE
DESEEW AQJUST = SYSTEM SYMCHRONOLUS
DFS_FREQUEMCY MODE = LOW
DLL_FREQUENGCY WMODE = LOW

DUTY CYCLE CORRECTION = TRLUE
FACTORY IF = 16HCHE0

PHESE SHIFT o 0

STARTUP WAIT = FALSE

(&) Shiw all modifishle attribubes
() Show only the modifisble atirbutes whose vabms differ from 'H‘-edw ——

[ ,j fack Enish L'-H'-r\fl

DCM

Work/Ex1/1SE
Ex _dcm™*
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B[(=]E

FrlE REE FTOAN BRIZADGE W=D AFH

O - © ¥ Pz [ [

THELAD) |5 C¥work¥Ex1¥ISE v e
: - i Bl 4

EXlunroutes UMROUTES Zw<Jl  2006/05/25 903

2006/05./25 903

2006,/06/25 203
2006,/06/25 2.02

A NETFNEDIAS

Gy SHRULRB £E8T = Exlut UT 774 )

[ ERLEEE T3

Q) FERLEEE % Web (5
TdE

= X1 epi KPL 771 )
Exlxst HET I )L
= Ex1_last parncd NGD 7 b 2006/05/24 1751
EX1_map.mrp MRP 271 2006,/05/25 902
= Ex1_mapncd NGD 77 Il 2006/05,/25 902
= EX1 _mapnem NGM F74 )1 2006/05,/25 902
Ex1_padcey GEV Z2rA Il 2006/05/25 203
Ex1_padtxt FHEAF BEadb 2006/05/25 903
z0ih } & EX1_summary htm| HTML Document 2006/05,/25 903
_vhdlpri PRJ 271 2006/05/25 B02

) EELERERE A
TIEEES
® ERLEEBEHIRRED

i & e dom.y VIRl

oy 51 BFRasit
o EAERELIb
W ¥ 1R

HAW I )
UCF 2wl

Hiliree IMPACT Proj..

ISE 271

2006/06/25 10:36
2006,/06,/25 10:36
2006,/06,/25 10:36
2006,/06./24 19:08
2006,/06,/25 10:25

ST

ISE.ise_ISE_EIackup [SEISE BACKUP 2. 2006/08/25 1026

v £ |
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DCM
ex _dcm.v

ex_dcm vV

Work/Ex1/ISE ex _dcm.v

ex_dcm.v
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ex dcm.v

-

P AT AT S AT SIS ISl
7 Copvright () 1995-2005 ¥ilinx, Inc. All rights reserved.l

PR TS S S TS S S TSI SIS IS IS S SIS IS SIS SISl
A _

1
2
3
4
IFF Y
6
7
8
9

PV S B Vendor: ¥ilinx |
PP A Yersion @ 8.11]
PV T boplication @ xaw?verilogl
Hos Filerame : ex_dcm. vl
0[/7 /__/ 7  Tinestamo : 05/25/2006 10:35:581 EXl Vv

M4 Y ¥ 7/ ¥l

1207/ ¥__ ¥4 ¥

131771

141/ /Command: xawlverilog -st Cr¥llork¥E1¥I5EY¥ex dom. xaw Cr¥Work¥Ex ¥ [5EYex _deml

1591/ Desien Mame: ex_doml
16|/ /Device: xc3sh00e-fg320-4]

1717441

module

g Hamealemine=Siea [0 RST IN:
/2§modu|e ex_dom(CLKIN_IN, | N —

. Seht Ty O CLKIN_ING:
‘é dowr "', O CLKDV_OUT:

~ || il - _

ol irput CCRINTRL ™ [ CLKO_OUT:Xl

31 input RST_IN: |

32| output CLKDY_OUT:! ] LOCK:

33| output CLKIN_IBUFG_OUT;|
34| output CLKO_OUT; )
35|  output LOCKEDLOUT:!

o7 at e TR DEIE .
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DCM

EX1.v

RST IN:

B BTN SW ~
CLKIN IN:

B OSC

LOCK:

|

B dcmLock

| ] RSTN
Low
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ex dcm.v

PV AE7 78877 i 7 dddd i iddidddddidddddddddidddiiiidddddiiiidddddiiiiaiddsl
2174 Copyright (c) 1995-2005 Xilinx, Inc. All rights reserved.|
AT TN TN TN TN T NPTl
4l ]
A NS
I P A Vendor: ®ilinx |
FAV B T 7 Version : 8.1i)
S P bpplication @ xawlverilogl
a1/is Sy Filename : ex_dcm. vl
[ E A A Timestame @ 05/25/2006 10:35:53]
A4 ¥ /7 ¥
12045 ¥__¥/%__ ¥ |
13441
141/ Command: xaw?verilog -st Ci¥Work¥Ex1¥ISE¥ex_dom.xaw Cr¥Work¥Ex ] ¥15E¥ex_dem)
151/ Desian Mame: ex_dcml
16|/ /Device: »xc8=h00e-1g320-4]
17441
181/ Module ex_dcml
191/ Generated by Xilirx Architecture Wizardl

20077 Written for svnthesis tool: X3TL

%; \tiﬂsﬁcaﬁﬁ-1n!-iﬂpsi- -~
\
,2Sﬁo¢ne ex_dem(CLKIN_IN, | N
£ RST_IN, |
95 CLKDV_OUT, L )}
V2 CLKIN. IBUFG_OUT, |
52; CLKD_OUT, | /
LOCKED_OUT);L g

79 ™
30| irpat CORINSTLL™

31| ineut RST_IN:,

32| output CLKDV_OUT;!

33| output CLEIN IBUFG_OUT;)
34| output CLKO_OUT;!

35| output LOCKED OUT; |

o7 wmiea CLATOD DIC -
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Ex1.v

1
/Y

A

wire CLESOM i)
wire ESTh 2l

& (DO e el N A EEFE LT F2E L
~y

1 -
e cem(CLKIN_IN, | RN

R=T_IM, | \
CLEDV_OUT, |
CLKIN_TBUFG_OUT, | ]
CLKO_OUT, |
~ LOCKED_OUTY ;1
~y -
- -
assign CLRGOW = 0SC;)
assign RSTn = "PUSH_SW;!
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Gl
Q| 7/ === mm e m e e e e l
41(// DM (33283) |
CLKSOM
RSTn N
mMOdUIe dCI’I’ILOCk ) ex dcm
i _
471 C (DN E B e ST oy i L < 2L DCMO,DCM1
481 - ~ -
49 <_dem ex_deml] ~
50| CLKIN_IN (050 JIARN R1.R2
51 RST_IN (PUSH_SW )1 ’
Vi .CLKDY_OUT (0,1
53 CLKIN_IBUFGLOUT ()] /
54| .CLKD_0UT (CLKS0M
55 LOCKED_OUT (demLock _r
hE JH N i = .
B - - _— . -~
B WY T assien CLKSOM = 050;) ~
#|// assian RSTn = "PUSH_SW;l )
B  assign RSTn = "PUSH_SW & demlock;l
1~ - e ==
B2 |/ f-m-mmmmmmmmm o T l
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DCM Simulator
B Simulation model

ex_dcm.v
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ex dcm.v

Module

T IS LS L oy )

41 wire GNOT; |

42 l

43 assign GNDT = 0;)

44 ass i g L ek HELUFE=0UF= = =s_ KLt [BUFG; |
45| asSien CLKOOUT = CLKFB_IN;1 —— ~
4642 BUFG CLKDV_BUFGLINST (. [(CLKDVY_BUF), I

a ooy oDy S
/48] IBUFG CLKINLIBUFGLINGT C.ICCLKIN.INY, 1 M
4 OCLKIN IBUFG)): L
V50| BUFG CLKO_BUFGINST (. I1(CLKO_BUF), | ,
N OCLFRIN)sL
5N DOM DCHLINST (.CLKFBCCLKFBLINY, |

53| N~ LK INCCLKIN. TIBUES) &=
54 = = DISERENDT) T
Module
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Simulation Model

/Xilinx/verilog/src/unisims/
O

B BUFG
B |IBUFG
m DCM
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B EX1 TB.v

FPGA

JUT 1 N
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B

Copwright (c) 2006 Tomohisa Uchida

Al rights reserved

Xilinx

LESELELELELLELEESESEEIEIEIELELEEEEESEES NS

“timescale Tp=/lpsl

Cinclude TLLAL A AR Hinkdveri logdsredunisins/BUFG. v
Yinclude TLLA LA AR Hinkdveri logdsrc/unisimss TBUFG. w7 L
Yinclude UL A AR Hinkdveri logdsredunisims/D0M. w7 L

05C
PUSH_SW

“include .. /Src/ERT LT
i
module EX1_TE;|
1
res
reg
il

*|
*
*|
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Simulator
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Create Timing Constraints

E Xilinx — ISE — G:¥Work¥Ex?¥ISE¥ISE.ize — [Desie

i File Edit “iew Project Source Process  Window  Help

DEFHe 5B 5@ 2 @R

% FPGA Desier

Sources for: | Synthesiz/Implementation @Degign Oivery
- [ ER2 ASro/EX2 ~ Summary
.ex_dcm - ex_dem (ASre/EX [/ I0B Prope
RS2320_R}{ - R5232C _RX [#) Timine Gc
[v1RS232C APP - RS232C APFY Finout Re
< 2 Glock Rep
Eid Sources | ey Snapshots | [Pyl » 3Errors and We
Synthesiz
Tranzlati
Proceszes: Mr: nSMZ Snz
M Add Existing Source Pla::e anc]

%

Create New 5

=] reate Mew Source [2) Timine Me

= Wiew Design Summary
% Desien Utilities
By e e

Constraints

Biteen Me
Al Currer

@)etailed Repc

~ ag  Create Timine C

Synthesi

@ AN Bark g i - Tb*n TStI'S
B4 Create Area Constraintz M"a”SR‘Z o
Esd . i
[E) Edit Constrainte (Text) Plaze a:d

3.l Static Tirr

i v
£ Imipl t Dn
& C}O mplement Lesign o R

) 1\ Generats Programming Fils

Project Propertie:
Enable Ei
[ Enable M
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Create Timing Constraints

108 Register Conral

Registers to b

Port Direction

Bad 10 Pad_

Location

E Y 8P AL Sawt of trairis generated by PAGE

2PACE: Baart of PACE 10 Pin Aszigromenis
e f of PACE Aveg Corabrgnts

SFACE Mt of PACE Prohbe! Constramts

BFACE: End od Condtramts denersted by PRCGE

Conzlrariz besd—vadal | Congirairis fead=omb) | Spurce Cormtraints (read-onkd
Oper: Pericd Dialew
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Create Timing Constraints

TR

& Glock Period

Initial active edge uzed for

OFFSET valug iz st ta HIGH\‘ le— pERIOD —3 \
o

— J— mPuTITTER

TIMESPEC Mame:

014

ENEEE

Glock Met Mame:

[osc

Clock Signal Definition
() Specify Time

————-

> @

(%) Start HIGH

\rime HIGH: [50
~

—_—
| Units: |n3 i
() Start LOW
| Units: |%
-

() Relative 1o otmEWMESPEO

Reference TIMESPEC:

Multiply by

-

Divide by

Factors: _1 o

PH&SE:
Fluz iz
Walue: [ | Units: [ns |
Tnput Jitter
Time: |D | Units: |ns v|
Comtment:

e—
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Create Timing Constraints

& Aillinx Gonstraints Editor
File Ed?”Mew Window Help

DA RIX M0 LW

CEIX

Pad to Setup

— TN oy

" Period

]

Clock Met Mame
0

£

Pad to Pad. | |

B
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XILINX

CORE generator
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CORE Generator

/ 1253t

Internet Explorer

5 BTAN

Outlook. Express

1& RAUR
E Praject Mavigator

\' MSH Explorer
I‘.-"I =

iy Architecture Wizard

% Windows Update

FATOIOTZALE) B

IF ATI HydraWision v
I BM DLA ’
I 1BM Recordhom ’
I InterVideo WinDWD v
@ b
Mortan AntiVirus 2003 3
PC-Doctor for Windows

@
Lo
fan

5S¢ Architecture Wizard

P Wl B wzar Chip Wigwer

PR A =T |l =5 Project Navigator &5 Constraints Editar

b 4 Feadme % CORE Generator
AR—bpad vl &) FoFF-b s Floorplanner

Acrobat Reader 50 FPGA Edit

iMPACT
E54 PAGE
StateGAD

Internet Explorer

MZM Explorer
Outlook. Express
Windows Media Plaver Timing Analyzer
Wiebupdate

% WInfo System Checker

HPower

Windows Meszenger
e TESThinkPad

el UE—R PLARLA
@ wer itakwin

“OB4BEBEAEED
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Toole Help
D -

th 2 G LN

rEion Licerse Statuz

Closz Project lqg,-cﬁ';jrp\.{” Xilinx GORE Generator
E Save Project Otrl+5 Gettlng Started

Save Project fs Citrl+d

B Open Project.. Citrl+0

Execute Command File...

Recustomize IP.. Pleaze zelect from the followine options:
Preferences.. Create new project

= Erowse to previous projsct
Exit

Ciopyright () 1995-2005 ilinx, Inc. Al rights reserved.

Wiew by Function Wiew by Mame " Generated IP Information

Welcome to Hiling CORE Generatar,

Qonsole |°§rrors " _&ﬂarnings |

Mew Project Fart: Unzet

Design Entry: Unzet )
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I'Lf"va." ~ - s --- — e m—
& Getting Sta

FaNEDEE

Select Project Directory

Pleaze zelect from the following options:

Create new project
Browse to previous project

"‘, New Project

Hame

|EDI’EEEI"I

Location ||::¥}{iIinx¥bin¥nt¥cnregen |

L oK

] [ Cancel

I icons
S M
I3y Proeram Fileg
I SUPPORT
I WALUEADD
=) WINDOWS
= 1) Wark

I3 Ex1

ICh Ex2

=2 7 2%

IsE

I Sim
I Src
I3 Hilin

[ >

b

Information

| LT BOPESM | | ok | [ Feldl

]

2l
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Pleaze select from the following options:

Create new project
Browse to previous project

® New Project % Xilinx CORE Generator

Directory C:¥Wark ¥Ex3¥coregen does not exist.
Would wou like to create it?

l

MName ||:|:uregen |

Location |O:¥'I.I'I.I'|:urk¥ Exid¥coresen |

1| m || Cancel

T

Generated [P Infaor mation
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', C-¥Work¥Ex3¥I5 E¥coregen¥coregen.cep*

EEIT Generation " Advanced
Select the Part for the Project:
Family | Spartan3E b |
Device | wedzhlle w |
Packaee | fe220 V|
Speed Grade v
(] l ’ Cancel
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", C:¥Work¥Ex3¥coregen¥coregen_cep¥

Part | Generation | Advanced

F I Preferred Implementation Files
(%) Desien Entry WHDL w| (& EDIF Metlist
() Gustom Qutput Prod WHDL () NGG File

Fleaze refer to the onling Schematic
about compiling behavioral modelE UEne
compxlib and using WHD OWHDL) templates.

Simulation Files

(#) Behavioral WHOL
Structural Yerilog
Flow Settings O st B
Wendor [Other | |+ e
Metlist Bus Format | Brime ‘V|

Oither Output Products
&5 Svmbal File

#aF

L

7 [e
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Function Yerziaon

| Licenze

| Statusi

[71Bazic Elements
[[Communication & MNetwark...
[ 1Digital Signal Processing
[[FPGA Features and Desien
[TMath Functions
=" Memaries & Starage Elem..

[ACAMs

2-E3FIFOs

# Fifo Generator 21

[RAMs & ROMs
[[75tandard Bus Interfaces
[[15tarage, NAS and SAM

lagic

The Xiline
indepetide
zignals, a

Cuztomiz
Wiew [at
Wiew Wer:
Wiew Sol.

Familie
Wirtes, Wi
Spartant

Ciopyright
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n Ue .
| mgjc RE Fifo Generator
|
| A -
— | Component Mame |e><_f|f|:||
|
FIFC Implementation
| OIN oouT ) . )
I Choose the FIFO implementation from one of the followine:
ME_EMN FULL Supported
WR_CLE ALMOST FULL Features
PROG_FULL Read/Write Clock Domains Memory Type (1) & (3}
ﬂ RO_EN WR_ACK (#) Common Glack CLK Block RAM
RO_ELK HVERFLOW ) Common Glock LK) Distributed RAM
IR _OLATA_ COUN ) )
oLk () Common Glock (GLKD Shift Register
T Common Clock (GLKD Built=in FIFO b
PROG_FULL_THRESH ALMOST_BMPTY () Independent Clocks (RD_CLK, WR_GLK) Block R kS
PROG_BWPTY_THRESH PROG_BAPTY () Independent Clocks (RD_CLK, WR_GLK) Distributed RAM E
LD Independent Glocks (RO_GLK, WR.GLK)  Built-in FIFO ¥
PROG_FULL_THRESH_ASSERT UNDERFLOWY
PROG_FULL_THRESH_MEGATE RO_DATA COUN (1} Mon—gymmetric aspect ratioz ifferent read and write data widths)
g PROG_BWPTY_THRESH_ASSERT DATA COUNT L2 i) Firgt-word fall-through
] PROG_BAPTY_THRESH_HEGATE (3) User-selectable Yirtex—4 built-in FIFO primitive depth
1
| b
< | >
View Data Sheet Page 1 of 6 < Back Mext > ] [ Finizh ] ’ Cancel ]
e —
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JogiC- [Pt Fifo Generator

|>

Performance Options |
Feeister Outputs Fead Latency (clock cveles)

Data Port Parameters

FULL Wirite Width Range: 1.266

ALMOST_FULL

DIN pouT

WiR_EN
WR_CLE

irite Depth
PROG_FULL
RO_EN WR_ACK Read Width
ﬂ RO_CLE OWERF LMY Read Depth
WR_DATA COUN
CLE

BMPTY -
PROG_FULL_THRESH ALMDST_BMPTY
PROG_BMPTY_THRESH PROG_EMPTY
WALID

] PROG_FULL_THRESH_ASSERT UNDERFLOWY
PROG_FULL_THRESH_NEGATE RD_DATA_COUN
£ PROG_BMPTY_THRESH_ASSERT DATA_COUNT 2 -

FROG_BJPTY_THRESH_NEGATE

hd

< | >

Page 2 of 6§ <Back || Mext> ][ Einish |[ Cancel |
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Fifo Generator

o ol

==

4

DIN

WiR_EN
WR_CLE

RO_EN
RO_CLE

CLE

PROG_FULL_THRESH
PROG_BWPTY_THRESH

FROG_FULL_ THRESH_ASSERT
PROG_FULL_THRESH_MNEGATE
FROG_BWPTY_THRESH_ASSERT
PROG_BWPTY_THRESH_MEGATE

FULL

ALMDST_FULL
PROG_FULL
IR _ACK
OVERF LOMY

WYR_DATA COUN

BMPTY
ALMOST_BMPTY
PROG_EMPTY
“ALID
UNDERFLOWY
RO_DATA_COUN
DATA_COUNT

|

| £

View Data Sheet

Optional Flags

[] Almost Empty Flag

Handshak ing Options
Wirite Port Handshakine
Wite Acknowledze
[] Write Acknowledee Flag

Owvertlow Oikite Error)
[] owerflow Flag

fictive High Active Low Active High Biztive Low
Fead Port Handshaking
Walid (Read fAcknowledee) Underflow (Read Error}
Walid Flae [ Underflow Flae
(%) fctive High () Aetive Low fictive High fActive Low
Page 3 of 6 <Back || mext> || Finish || Gancel




logiC [ RE Fifo Generator

| >

Programmable Flags E

Frogrammable Full Type Mo Programmable Full Thres |
oouT 3

Full Threshaold Assert Presets 354 Full F
FULL Full Threshald Azzert Value 1536 Ranege: 1.2047
ALMOST_FULL Full Threshold Negate Presets 354 Full

PROG_FULL Full Threshald Megate Value  [1536 Range: 1.2047

nll;]

WR_EN
R _CLE

RO_EN WR_ACE
H RO_CLK OERFLOWY
WR_DATA COUN
s N N Programmable Empty Tvpe | Mo Programmable Empty Threzhold v
BWPTY Empty Threshold Assert Presets I
PROG_FULL_THRESH ALMOST_BWPTY Empty Threshold Assert Value Ranege: 1.2047

FROG_BWPTY_THRESH PROG_BJPTY

Empty Threshold Megate Presets | 3/4 Empty
WALID
Empty Threshold Meeate Value Range: 1.2047
i PROG_FULL_THRESH_ASSERT UHDERFLOW

PROG_FULL THRESH_MEGATE RO_DATS COLN

] FROG_BWPTY_THRESH_ASSERT DATA COUNT 22 =

PROG_BWPTY _THRESH_MEGATE

W

< | >

Page 4 of & <Back | [ Mewt> |[ Einish | Gancel

T Y =TT U Y r—
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I T -
iC - PL Fifo Generator
| g %
|
~ .
| — Data Count Options
I Uze extra logic for more accurate Data Counts
| DIN Dout . . P
iData Count ' i E
| D;(Syn-:hronized With Gk Data Count Width Rarge: 1.11
WR_EM FULL
- Wirite Data Count* . - )
WWR_CLE ALMOST_FULL ESynchranized With Wite Gl Wirite Data Count Width Faree: 1.11
PROG_FULL
= Read Data Count* . )
RO_EN WR_ACK {Synchronized tith Read Gy T=ad Data Gaunt Width gz 111
ﬂ RO_CLE OWERF LS * Data Count Outputs represent the number of words in the FIFO (Fullhess)
iR _D#TA COUN
Resets
CLK
Dout Reset Walue [0 | tHex
BiPTY
PROG_FULL_THRESH ALMOET_BWPTY
PROG_BWPTY_THRESH PROG_BWFTY
WALID
| PROG_FULL_THRESH_A3SERT UNDERFLOW B
PROG_FULL_THRESH_MEGATE RO_DATA_COUN
g PROG_BJPTY_THRESH_ASSERT DATA COUNT 2 8
; PROG_BWPTY_THRESH_NEGATE
t
| M
< |
Wiew Data Sheet Page 5 of f <Back || Mext> || Emish || cancel |
amsala I m Levmem L} AT T ENTrerreEry I B
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., Fifo Generator

| mng JRE Fifo Generator
|
| 2 FIFD Generator Summary
' Selected FIFO Type
h
: oin Clocking Scheme : Common Clock k
WR_EN FIL Memory Twpe : Block RaM
WR_CLK ALMOST_FULL FIFO Dimenzions
PROG_FULL Wikite Width : g Fiead Width : B
RO_EM R _ACK .
ﬂ Wirite Diepth - 2048 Fead Depth : 2043
RO_CLE O'ERF LOWS
wR_DATa_COUH Additional Features
(B &lmost Full/Empty Flags : Mot Selected  / Mot Selected
BuPTY
PROG_FULL THRESH ALMOST_BURTY Programmable Full/Empty Flags : Mot Selected / Mot Selected
PROG_BWFTY_THRESH FROG_BWPTY Data Count Cutputs Mot Selected
WAl Handzhak irg : Selected
PROG_FULL_THRESH_ASSERT UNDERF Lo
- - Fead Latency : 1 Clock Cyclefs) S
PROG_FULL_THRESH_NEGATE RO_DATA COUN
Consult Data Sheet for Performance/Resource impact of each feature
PROG_BWFTY_THRESH_ASSERT DATA COUNT 22 =
PROG_BWPTY_THRESH_MWEGATE
| M
< |
Wiew Data Sheet Page & of 6 Hext > Einish ] ’ Cancel l
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DCM

Simulation Model

m /Xilinx/verilog/src/XilinxCoreLib/
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(Work/Ex /ISE)

& coreeen EI@E|

I WE REE HTN PRCANE U-LD AT i
Qr - © B Lur iz [
LAY | G¥lork¥Ex3¥caregen v| &3 =
. . EE - {2 %8 FiE
FrA REZ2REQRAD AL Stmp 74 T 2006/
(G LRSS o o o
; 5 % i ex_fito.edn F
] e bty 5KE W 7rl 2006/
W ionceliiaens aiven 3KB WEO FrIl 2006/
~ JEEED 80 KB NGC 27l 20061
¥ ERLEEBEEFREE ex_fifo_fifo_generator v2 1 sc 1 blkmemdp ve 2 xstedn 36 KB EDN 27 )b 20061
[E] e _fifo_fligt tt 1KB THAF B¥abk 200640
ex_fifo_readme.txt 2KBE TEAR 1Al 200641
'@fifn_generatur_ug'l 75 pdf 1016 KB Adobe Acrobat ZrE 20067
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ex_ fifo.v

module ex_fifoll
clk,l
din,
rd_en, |
rst,l
Wr_en, ]
dout, |
empty, |
full,l
validl;l
1
i
input cllk;)
imput [7 @ 0] din;!
input rod_en; |
input rst;l
input wr_en;|
output [7 @ 0] dout:)
output empty; ]
output full;l
output valid;l
1
£ synopswys translate_offl
i
FIFO_GEMERATOR_W2_1 #11
1, A/ c_commor_clockl]
0, // c_count_twvpel
2,/ c data_count_widthl

"BlarkString”, /¢ c_default_valuel

8, // c_dinLwidthi
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Ex fifo

i

*]
KRR SE (FsEsvEsEI IS VSRSV EETE VSIS VS SRV EVEE SRS T}

1% Module o BH3 *)
Bl* Yersion Doy 00,0 200670524 09:27 *]
T* x|
2% Description @ Example 3 ¥
9% Core-Gererator FIFO *]
10| # x|
11|% Designer : Tomohisa Uchida *)
12 ) *]
13 Copvright Lc) 2006 T x|
14 L'l rights reserved FI FO *)
15

16

™

18

[ = === ====
| Yinclude 7. /T5E ex fifovT) I
I
20 module EX3(1
21 CLK . A4 in o Clockl
27 RST . A7 in ¢ Resetl
23 g . A in t Write enablel
24 WD . A in 1 Write datal7:0]L
25 FULL . A5 in ¢ Full flaszl
26 RD . A4 in i Read datal7:0]1
27 RE . /7 in ¢ Read erahlel
28 EMPTY . A4 in ¢ Emoty flasl
29 RY A4 out @ Read data walidl
3010);1
3l
324 - irput/ output ----- )
33 input CLK Gl
34 input RST il

206



EX3 TB.v

1% %
13| "define SIML
141{1
15| "timescale 1ps/1ps)
1611

[ %lmluds e i - G e Er 1 108/S0C BB M) e e - - — 1

I 19 include 7. 7. A A% ind/veri loadsred®i L inxCorel ib/FIFO_GENERATOR_V2_1.+v") I
2001

=1 [ ThcTOde™ .Sy = —m = =m e ———— -
22l
23 |module EX3_TB;!
2411
2h reg 0sC a1
26 reg PUSH_SW il
27 reg FIFO_WE il
28 reg [7:0] FIFO_WD il
2911
a0 wire FIFO_FULL !
31 wire FIFO_EMPTY il
32 wire FIFO_RY il
33 wire [7:0] FIFO_RD AL
341
1 e B !
361/ DUTL
1 L I !
38 EX3 DuT(1
39 CLK (0 Y, A in 1 Clockl
40 RST (PUSH_SH ), /7 in : Resetl
41 ME (FIFO_WE b, A/ in i Write enablel
42 MO (FIFO_WD[7:0] b, A in s Write datal7:0])
43 JFULL (FIFO_FULL Y, A4 in @ Full flazl
44 .RD (FIFO_RDC?:0] ¥, /7 in i Read datal7:01)
45 .RE ("FIFO_EMPTY ), /7 in & Read erablel
46 EMPTY { FIFO_EMPTY b, /4 in ¢ Emoty flasl
47 .R¥ (FIFO_RY ¥ /7 out : Read data walidl
48 jH!
4911
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