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BBopg onncaHusa npoekTa

MoaenvnpoBaHue, NnpeobpasoBaHe NoMb30BaTENbCKOrO ONMcaHus B
KOMMOHEHTbI 1 MPUMNTUBBLI, BXoAsLWMe B cocTaB bubnmnotekn FPGA.

RTL — Registr Transport Level (YpoBeHb permctpoBbIX NEPECHINTOK)

Jlornyeckum cnHTes, npeobpasoBaHne pannos B CXeMY COEOUHEHUN

MopaenupoBaHue Ha NIOrM4eckom ypoBHe

PasmelleHne nonyyYeHHbIX BEHTUNEN B A4YENKN \
BpemeHHOW aHanus3

HenocpenctBeHHOE pa3MeLLeHNe Ha MUKPOCXEMY U
pa3BoaKa CBA3EeMn

BpemMeHHOW aHanu3 ¢ y4eToM napameTpoB MUKPOCXEMbI
N NONb30BaTESIbCKUX OrPaHNYeHnin

> CAMP

KoHeu, pa3paboTku
CosgaHue anna ¢ KoHdUurypaumemn yctponcraea
[MporpammumpoBaHme MUKPOCXEMbI
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« Moaynb —

ObbsaBneHne moayns

6asoBasi eguHULA npoekTa.

« Moaynb fomkeH ObITb 3aeKknapupoBaH
(0bbsiBNEH). [1 nodzomoska

« Moaynb MOXeT BbITb KOHKPETU3NPOBaH
(co3paH ak3emnnap) [ ucrnosib3oe8aHue

« OnpeneneHne moayns OOMKHO BKNagbiBaeTcs
MeXay Knro4veBbiMM crioBamm ‘module’ n
‘endmodule’.

module
/l
/l
/l
/l

I

endmodule

( );

006bsABNEHME NOPTOB
00bsAB/IEHNE CUTHA/IOB
00bsAB/IEHME NEPEMEHHbIX
co3faHune 3K3eMMNIAPoB U
/[ nogkntoyeHne
JoyHKUNOHa IbHbIE G/10KMU,
// onnceiBatoLwme normky padoTbl KOMMOHEHTA

ModF

B
<

module ModF (A, B, C);
input A;
inout [7:0] B;
output [7:0] C;
/I onncaHus
/I onncanus ‘f’
endmodule
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CospgaHue ak3emnnapa moayns

module ModG (AA, BB, CC);
input AA;
inout [7:0] BB;
A hLDi1 output [7:0] CC;
- C wire a,
B > wire [7:0] b;
. /l onucanune ‘g’
/I co3paHune eksemnngpa ‘f’
ModF Umodf (.A(a), .B(b), .C(CC));
\ endmadule
\cosp,aHme ak3emnnapa ‘
‘ CoeanHeHne
NOPTOB

iMsa ak3emnnspa

ima moaynsa
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CoegnHeHne nopTos

. |_|03I/ILI|I/IOHHbII7I MPUHLUNM — CONMOCTaBJ/1IEHNE MOPTOB B 00bSABNEHNN MOAY/IA U
B €ro aKseMrsisAape.

module ModF (A, B, C);
ModF Umodf (a, b, cc);

« KnoueBol NpUHUMM - IBHOE YKasaHue, Kakoi CUrHau1 NOAKIIOUNUTL K KaKoMy
nopTy MOZy/s

module ModF (A, B, C);

ModF Umodf (.A(a), .B(b), .C(CC)); /I B nto6om nopﬂp,KeA ModF

J\ 5 3

MopT CurHan




Tunbl QaHHbIX

 Tunbl gaHHbIX Verilog
* Net - coeanHeHmne (cBA3b, LENDL)
- Wire — npocTou nposoa
- wand, wor — moHTaxHoe /ST
« tri, tri0, tri1, triand, trior, trireg - coegMHeEHUA C TPETbUM COCTOSHUEM
- supply0 — noctosiHHbLIM O (GND)
- supply1 — noctosHHaa 1 (VCC/VDD)

» Variable - nepemeHHas
- Reg - peructp



‘dr

Nets (2/2)

A
. . Y 01
wire Y; // declaration
assigny = A & B; - E
1: g Ik
A
wand Y; // declaration Y 0 1
r .
assign Y = A; I]UI:> ol o
assign Y = B; E i | % 3
<
, A
wor Y; // declaration v 0 1
C(SSign Y=-A; [”:"::>
\ assign Y = B; B O [ A =k
1 1 i1

tri Y; // declaration
assignY=(dr)? A:z; > 0 O

'Z' or "Z" means
igh-impedance.

Introduction to Verilog Basic (8)




Verilog 3Ha4yeHus

Integer constants
Decimal (123, 4'd15)
Hexadecimal (‘h12F, 4’haBcD) ' |
Octal ('0763, 3'07) reg [3:0]a, b, c, d:
Binary (‘b1010, 4'b1100)

reg [7:0] my_vector_reg;

// Unsized constant numbers

659 /l'is a decimal number

‘d659

'h837FF // is a hexadecimal number

'07460 /['is an octal number

4af /I is illegal (hexadecimal format requires 'h) — 'h4af

/] Sized constant numbers

4'b1001 //'is a 4-bit binary number

5'D3 Il is a 5-bit decimal number

3'b01x  //is a 3-bit number with the least significant bit unknown
12'hx /l'is a 12-bit unknown number

16'hz /] Yerime #8xpif high-impedance number



[lpaBuna coeguHeHUA NOPTOB

« BxogHon nopt Moayns OOMKEH MMETb TUM
coenHeHue (CBs3b)

« BoixogHOM NOpT Moaynsa MOXET UMETb TUM
NN coeauHeHne Unun perncTp
(nepemeHHas)

. D,ByHaI'IpaBJ'IeHHbIe NOopTbl AOJT)KHbI UMETb
TOJIbKO TUMN coeanHeHn4A

e e o= -
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UeTbipex3HadHbIn andpasuTt Verylog

3Ha4yeHune

Husknun norn4eckum ypoBeHb UINn J1I0XKHO

BbICOKUI NOrm4yecknm ypoBeHb U UCTUHHO

HeonpeneneHHbIN fOrm4eckun ypoBeHb

BbicokonmnenaHCcHbIN fTOrM4Yeckuin ypoBeHb,
TPeTbe COCTOAHNE

CumMBON «?» TakK Xe NCMoIb3yeTcsa ANA a/ibTePHaTUBHOIO NpeacTaB/ieHNs «Z» COCTOAHUA



Test-bench dannsl

« «Test-bench» 310 cneynanbHbIn

Test-bench
s YPOBEHb KOAa, KOTOpPbIN co3aaeT

model  —— Nnosib30BaTe/1IbCkMe BXOAHbIE NapameTpbl

e B (stimulus) A7 TECTUPYEMOro NpoekTa
Stimulus -/ model |/  Post- (DUT, design under test) n onpegenser,
generator Fhit sl npou3soaut i DUT oxuaaembie

: (golden) BbiIxoAHble CUrHasbI
o + «Test-vector» ycTaHOBKa 3Ha4YeHNn ANns
Test-vector

Golden model — ngpeanbHaga moaensb,
Ha BbIXO4e BbloaeT naearbHble
oXungaemble pesynbsrathbl

Reference model — 6a3oBasa moaenb,
B3ATasi 3@ OCHOBY, paboTaeT
MOEHTUYHO, HO MOXET ObITb co3gaHa C
NOMOLLLIO APYruX PYHKUNW, HAanpuMep
mMaTeMaTU4ecKnx Unun annaparHas
peanu3aumnsi, co3gaHHast CTOPOHHUMMU
paspaboTymkamu.

BCeX BXoAHbIX noptoB DUT(stimuli) n
oXngaemblx 3Ha4eHun (06pasyoB)
BbIXOAHbIX NMOPTOB TECTUPYEMOTO MOAY/IS

« «Test-bench», KOTOpbIii co3aaeT
Nnosib30BaTesibCKMUe BXOAHblEe CUrHasbl,
obpasLbl BbIXOAHbIX curHasios DUT u
CpaBHMBAET BbIXOAHbIE CUTHASIbI C
oxungaembimu (golden) pesynsratamu
Ha3biBaeTCA OAHOPOAHO-NPOBEPAOLLMM.
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Pa3paboTka CTpyKTYpHOM CXEMbl cyMMaTopa

- CymmaTop umdpoBas cxeMa KoTopas
BbIMOJSTHAET CIIOXEeHWNe Yncen Ao

Seum o
=B

S

« OpgHopaspsagHbIv NonycymMaTtop cknagbiBaeTt Ba
0QHOBUTHBIX ABOMYHBLIX Ynucna (A n B). Ha Bbixoge
dopmMupyetcs 3HadeHne cymmbl (S) n nepeHoca (C). Half adder circuit diagram

« [MonHbI ogHOpa3pAaHbIN CymMMaTop CKNaablBaeT Tpy

~ A O—s
oaHoBUTHbIN 3HaveHus (C, A and B). Ha Bbixoge = % :[ ]

C

dopmupyeTtcs 3HadeHne cymmsbl (S) n nepeHoca (C). Cpyo
« MHoropaspsagHbI cymmaTop
« CyMMupoBaHue C pacnpocTpaHeHneM NepeHocoB Cout
+ [NepeHoc 13 MnagLuero nonycymmaropa y4ntbiBaeTcs

cTaplwmm nonycymMmmaTtopom Full adder circuit diagram

Inputs: {A, B, Carryln} — Outputs: {Sum, CarryOut}

Az B3 Az B2 A1 Bt Ao Bo

O A T A I
<64— FA 403 FA <C2 FA <C1 FA
! ! ! !

S3 S2 S1 So

4-bit ripple carry adder circuit diagram

Picture has been adopted from Wikipedia

Verilog tutorial éqt}ﬂ://en.wikipedia.org/wiki/HaIf_adder).



CTpyKTypa AUpEeKTOpUNn

Manka ¢ ncxoaHbIMKU KogaMu NpoeKkTa

g v

1/

Banve

v

Manka c pe3aynsrataMmy CUMYnsiLmm

[Manka ¢ pesynesratamu CMHTE3a

Manka c pesyneratamu Gate-level
CUMYnSLNK




[TpoekT “adder” - cymmaTop

« Cogepxmmoe nanku ‘design’
 top.v

full_adder.v

half _adder_gate.v

half _adder_rtl.v

« stimulus.v

« full_adder_ref.v

« checker.v

cg E D D—"S
__.Q]D—"’Cout

Full adder circuit diagram
Inputs: {A, B, Carryln} — Outputs: {Sum, CarryOut}

Stimulus
generator
(stimulus)

Full adder
reference
model
(full_adder_ref)

Checking results

(checker)




in1
in2
cin
reset
clk

full_adder

half_adder

A
B o i

l—o¢

}] L
Full adder circuit diagram

Inputs: {A, B, Carryln} — Outputs: {Sum, CarryOut}

sum

—— cout

Mogaynb full _adder

reset

clk

I‘\ HauanbHble ycTaHOBKM

3anucb BXoAHbIX 3HAa4YEHU BO BXOAHbLIE PErUCTPHI,

module half_adder (S, C, A, B);
output S, C;
input A, B;
/[ onncanne mogyns

dopmMurpoBaHue pesynbraTta

endmodule
Full_adder
ha1 R
—| DFF
in1 A\ s| s1 A
—— rin1 /D B \w S| S2 St
it +{ DFF J /L/
i p—— rin2 \ Gl €1 o oo
| D
+— DFF
Cin
»—— rcin
reset —— Cout
clk




Monvoe fiilll addar (1/)

A

ha1

B

(]

S1

C1

Full_adder

S2

Sum

L

module full_adder(sum,cout,in1,in2,cin,clk,resetb);
output sum, cout; w1\
input in1, in2, cin; t:f
input clk, resetb; ne— i
wire sum, cout; oo I\ HEE
reg rin1, rin2, rcin; o\
wire s1, c1, s2, c2; olk——

C2

1.

—— Cout

always @ (posedge clk or negedge resetb) begin
if (resetb==1'b0) begin
rin1 <= 1'b0; rin2 <= 1'00; rcin <= 1'b0; end
else begin
rin1 <=in1; rin2 <=in2; rcin <=cin;
end
end

half_adder_gate ha1 (.S(s1), .C(c1), .A(rin1), .B(rin2));
half adder rtl ha2 (.S(s2), .C(c2), .A(s1), .B(rcin));

assign sum = s2;

assign Qera¢ii@nbHble onepaTopbl (MPoLEecchl)

always [@( )] assign
begin MHOrOKpaTHOe MNOBTOPEHUEe

ornepaTopoB B Grnoke

end Verilog tutorial (17)

OnepaTtop oxuaaHus
@ (AorD) /

@ posedge clk
@ negedge clk

OnepaTtop HeGnoknpyoLiero
npucBanBaHus
X1<=1'b1; /

X2<=X1;



Full adder (2/3)

/

ima moayns

module full “adder(sum,cout,inl,in2,cin,clk,resetb);

O6bsaBeHNe NOPTOB

Input inl, in2, cin;

output sum, cout; }
input clk, resetb;

OnucaHne NopToB

wire sum, cout;
reg rinl, rin2, rcin;
wire s1,cl:; wire S2,c2;

always @ (posedge clk or negedge resetb) begin
If (resetb==1'b0) begin
rnl <= 1'b0; rin2 <= 1'b0; rcin <= 1'b0;
end else begin
rnl <=inl; rin2 <=1in2; rcin <= cin;
end
end

half _adder rtl ha2 (1S(s2), .C(c2), .A(s1), .B(rcin));

\

4

-
half _adder gate hal }S(sl), .C(cl), .A(rinl), .B(rin2));

/o

OnucaHve curHasos u
coefINHEHNA

internal design description

Co3gaHne 3K3eMniapoBs
Mnrqynpl‘/'l

assign sum = s2;

assign cout = cI|CZ;
endmodule

Verilog tutorial (18)

internal design description




Full adder (3/3)

module full_adder(sum,cout,inl,in2,cin,clkesetb);
output sum, cout;
input inl, in2, cin;
input clk, resetb;

wire sum, cout;
reg rinl, rin2, rcin;
wire sl1, cl; wire S2,c2;

always @ (posedge clk or negedge resetb) begin
if (resetb==1'b0) begin
rnl <= 1'b0; rin2 <= 1'b0; rcin <= 1'b0;
end else begin
rnl <=inl; rin2 <=in2; rcin <= cin;
end
end

4

half _adder gate hal (.Sﬁjl), .C(cl), .A(rinl), .B(rin2));}

\

Verilog Tunbl gaHHbIX: €BA3b and
nepemeHHas

lnet : wire

Jvariable: reg, integer, real

3TOT NpoLiecc 3anyckaeTcs, Koraa
HacTynaeT co6bITEe pasMellleHHoe B
CMUCKE YyBCTBUTE/TLHOCT!.

dopoHT ‘clk’

Cpe3 TeSEtD’

BNoK npoueaypHoro npuceavBaHus,
nepemMeHHble BHYyTpu 610Ka
NHNLMaIN3NPYIOTCA N NpUcBanBaroTCS

==: onepaTop GNOKMPYIOLLErO
npuceanBaHus
<=:

half_adder_rtl ha2 (.S(s2), .C(c2), .A(sl), .B(rcin));
assign sum = s2; \
—__assign cout = cI|cZ,
endmodule

Verilog tutorial (19)

3K3eMnAspbl MoAeneii, KoTopble
ONuCbIBalOT CoeANHEHNE NOPTOB B BUAE

BNokn HenpepbIBHOIO NpUcBanBaHus
3Ha4YeHu curHasam, Kotopble
cpabatbIBatoT, eCc/in U3MEHSETCS XOTA

|: oneparop no6utosoro N1 (OR)




CTpyKTypHaa moaesnb nonycymmartopa (gate level)

A module half_adder_gate (S, C, A, B):
)D S output S, C;
S input A, B;

B
and UAND (C, A, B);

C / .
— . Xor UXOR (S, A, B);
endmodule

ncnosrnb3oBaHUNe

OMONMNOTEYHbIX
mMoayren and n xor

CTpyKTYypHOE onnucaHne — CTPYKTypa ob6bekTta, Kak
KOMMO3WNLINS KOMIMOHEHTOB, COeAMHEHHbIX MeXay cobomn u
0OMeHMBalOLLNXCA CUTHaIaMW.

CTpyKTYpHas mojesb - co3gaHne ak3eMniasapos
NPUMNTUBOB 1 Moaynen (UCrnonb3oBaHne 6MBINOTEUYHbIX
MOoAy/ieun, unu co3gaHne COOCTBEHHbIX)



[ToBeeH4Yeckoe onncaHne 00bLEKTOB
[Monycymmatop. NpoueccHaa goopma onnucaHma noseaeHus
(Behavior model)

Halt—a0d
A— er g OO6bLeKT NpeacTas/ieH B BUAE “4epHOro , ,
ALMKA”, ONUCLIBAIOT 3aBUCUMOCTb BbixodHbIx A 1 B | S C
B — — C  curHanoB oT BXOJHbIX HA YPOBHE OAHOIO o' olo!o
npouecca. 01 """ 1 O
module half_adder_behl (S, C, A, B); EREAEREE
outputs,¢ 0 a=--- bl il T
input A, B; 1 51 0:1
wire S, C;
always @ (A or B) module half_adder_beh2 (S, C, A, B):
begin output S, C;
if ((A==0) or (B==1)) and ((A==0) or (B==1)) input A, B;
| begin S<=1'b1; C<=1'b0; end wire S .C:
else . always ’
begin ! begin
5<=1'b0; ce A"B:
if (A==O) and (B==O) C<=A&B'
C<=1'b0; else C<«=1'b1; @ (A or B):
end end '
end endmodule
endmodule




HIUDCTALOCHAHACTCURAULC JUlivivanvic UUDCRNIUD
MNonycymmarop. NoTOKOBOE OnMcaHue apXnTekTypbl

(Data-flow model (RTL-moaenb))
(RTL, Register Transfer Level, YpoBeHb pernctpoBbix nepenav)

Data-flow moaesnb — Mmoaenb NOTOKOB AaHHbIX
OnucbiBaeT noeedeHne apxXnTekTypbl 00beKTa, MOTOKN AAaHHbIX
doyHKUNOHMpPYIOLLME HA YPOBHE apXUTEKTYpbl 06bekTa U nx npeobpasoBaHue.
[ToBeAeHne apXnUTEeKTYpPbl ONMUCbIBAETCS C NMOMOLLbIO

(NnpucBanBaHWI), KOTOPbIE NPeACcTaBNAT cCO60M napasiefibHble
npoueccsl.
OO6GBLEKT npeAcTaB/ieH apXNUTEKTYPHbIM ONMUCaHMEM, Tae MUHUMasIbHas BUanmas
eanHmua npumntne RTL ypoBHSA - RTL mogens

A module half_adder_rtl (S, C, A, B);
)D S output S, C;
BT - input A, B;
wire S, C;

C assign C= A & B;
assign S= A " B;

endmodule




Moaenun mynestunnekcopa (Behavior model)

a — sel[1] ' sel[0] | out
L ; module mx_beh (sel, a, b, ¢, d, out);
b MX _____Q_---i----(.)-------a--- output out;
c | 0 17 b input sel,a,b,c,d:
d —out _____T____ R S wire a,b,c,d:
1 0 C wire [1:0]sel;
selll] — | . R it EEEEl / description
sel[0] — 1 | 1 d endmodule

always @ (sel or aor b or c or d)

:afls,(Z?wl‘ :(;ezl l:?%)'bogl’r):ogjr . always @ (sel or aor b or c or d)
else if (sel == 2b10) out = d; case Sel) o
else out = d; 2'b01:  out = b;
2'b10:  out=c;
d——— 0 default: out = d;
T_‘; endcase
c——1
1 0
b l out - = >b:a %: out
] B assignc=(s)? b :a 2_
sel[1] —0_—6 sel[1:0]
0

&
08
T

sel[0]



Test-bench:

out

stiTqus Lavt————| Full_adder <

But
Mulius 8 < ;
| -

module stimulus(outl,out2,out3,clk,resetb);
output outl,out2,out3;
input clk,resetb;

reg outl,out2,out3;

>

Initial ogHOKpaTHO BbINosIHAEMaS
KOHCTPYKLUMS, BbINOSIHAETCA BO BpeEMS
CTapTa CUMyNSAInK

initial begin <=: HEO/IOKNPYEMBII OrnepaTop npucBanBaHUS
outl <=0; out2 <=0; out3 <=0; ‘wait' — onepaTop
: REets reset (BbINONHAETCA, Korga

wait (resetb==1'b1); ~ u YC/10BUE CTaHET true)
@ (posedge clk); outl=1; out2=0; out3=0; - ‘@’ onepartop OXuAaHns codbITUS
@ (posedge clk); outl1=0; out2=1; out3=0; —
@ (posedge clk); outl=1; out2=1; out3=0; (| —— = onepatop 6/10kMpYIOLLIETO NPUCBanBaHus,
@ (posedge clk); outl=0; out2=0; out3=1;—" | npuceBanBaHNA BbIMOJSTHAKTCA
@ (posedge clk); outl=1; out2=0; out3=1; nocnegosaresibHO

@ (posedge clk); outl=0; out2=1; out3=1;

/

‘repeat’: BbINO/THAET YCTaHOBKY

@ (posedge clk); outl=1;out2=1:eut3=1;
@ (posedge clk);

OMKCMPOBAHHOTO KO/IMYEeCTBa TaKTOB

$finish - CuctemHasn 3agayva, KoHel,

repeat (3) @ (posedge clk);

$finish: /

end
endmodule

MO/1E/IMPOBaHUS, BbIMOMHSAET OCTAHOBKY
CUMYNsiTOpa 1 NepeaaeT ynpas/eHne Ha3aj,
onepawunoHHOl cucteme KomnblTepa




Test-bench: full _adder ref

module full_adder_ref(sum,cout,in1,in2,cin,clk,resetb);
output sum, cout;
input in1, in2, cin;
input clk, resetb;

wire sum, cout;
reg rin1, rin2, rcin;

always @ (posedge clk or negedge resetb) begin

T (rirr??e;ctf:'gob;O) begin Onepatop koHkaTeHauuu ({, }) obbeanHeHne

fin2 <= 1'b0. AByX Unu 6onee 3HayeHUi B
rcin <= 1'b0- nocreaoBaTernbHOCTb.

end else begin
rin1 <=in1;
rn2 <=in2;
rcin <= cin;
end
end

assign {cout, sum} = rin1+rin2+rcin;

endmodule
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Test-bench: checker

module checker(in1,in2,cin,sum,cout,sumr,coutr,clk,resetb);
input in1,in2,cin,sum,cout,sumr,coutr,clk,resetb;
always @ (clk) begin
if ({cout,sum}=={coutr,sumr})
$display($time,,"correct");
else $display($time,,"error result=%b expect=%b", {cout, sum}, {coutr,sumr});
end
endmodule

Display - cuctemHas 3aaava, BLIBOA UHGPOPMALIMU C HOBOU CTPOKU HA 3KPaH.

$display ( «TekcT ¢ cumeoniamm @opmatupoBaHus», list_of_arguments );

Time - cuctemHas pyHKUUS BO3BpALLAET TeKyllee MoAesibHoe Bpems, Lienoe
64-6uTHOe 3Ha4YeHWe BpemeHU, macluTabrpyemoe COOTBETCTBEHHO eanHULIE
BpeMeHHoro maclwtaba moayns (timescale), yctaHoBReHHON B HEM

$time ;

Verilog tutorial (26)



Stimulus
generator
(stimulus)

Full adder
(| (full_adder)

Top-level moaynb conepxut Becb Test-bench:
NPOEKT, U He UMeeT BXOAHbLIX

MopTOoB. top

clock I

(checker)

5
N
Checking results

| 7T

module top; reset
wire inl, in2, cin; N onc
. modade
wire sum, cout, sumr, coutr; (full_adder_ref)

Full adder
reference

reg clk, resetb; el e g
full_adder Ufa (.sum(sum), .cout(cout), .in1(inl), .in2(in2), .cin(cin), .clk(clk), .resetb(resetb));
full_addr_ref Urf (.sum(sumr), .cout(coutr), .in1(inl), .in2(in2), .cin(cin), .clk(clk), .resetb(resetb));
stimulus Ust (.outl(inl), .out2(in2), .out3(cin), .clk(clk), .resetb(resetb));
checker Uck (.in1(inl), .in2(in2), .cin(cin), .sum(sum), .cout(cout), .clk(clk) , .resetb(resetb));

/ reHepaTop CUHXPOUMMYNLCOB C NepnogoM 5ns

initial k::?kg|<n: 0: Forever - HenpepbIBHOE HasHaveHUe
forever #5 clk = ~clk; Tnitial kOHCTpyKUMA BbINONHAETCA OAUH pa3s BO BpeMs
end UHULUManusaumm
initial begin
resetb <= 1'b0;
#200 resetb <= 1'b1: Dumpfile 3apaya ana yctaHoskn nmern VCD file.
end _ $dumpfile( filename ) ;
initial begin
$dumpfile("wave.vcd"); .
$dumpvars(1): Dumpvars 3agava gns yctaHoBKv nepemMeHHbIx aAns 3anucu B VCD file
$dumpvars(1, Ufa); $dumpvars ( level, [ list_of_mod_or_var );
end

endmodule
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« Adder example

What is adder

Directory structure
Example design
Simulation

Synthesis

Gate-level simulation

Map & PnR

Static timing analysis
FPGA-based co-simulation

Ncnonb3oBaHue
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( FPGAlibrary — RTL simulation

4 L

—N Synthesis
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Gate-level simulation

User constraints Mapping
Static timing analysis
Place and route

Static timing analysis
Bit stream Final design

Device programming




Pe3ynbratbl MOOENMPOBaHUSA

[ gE| Wave =l
File Edit View Add Format Tools Window
_J Wave HEE 4 ¢ X
=6 &
_'f*w DHTPS:“]L lll*@ T {@E}&ﬂj‘_]ﬂmugé;k'_’r” ............ H A e
Ix oo @ ea@am| T ammr .

Messages
Jtop/dk
ftopjresetb
[topfin1
[topfin2
[top/din
[top/sum
[top/cout
opjsure
Jtop/coutr

e»‘ -'.k Jz‘ VA },\ ’l\ 4;. } '»‘

e:.. Now ;;;;;;:::::::;‘;K;“;;::;;::::::;;;;;‘;;K:‘;;::::::;:;;;;:;;{;‘:;:;‘;;;
) Cursor 1

3 7 _ll | O |

| 118847 ps to 429887 ps | Now: 0ps Delta: 0




. Transcript

Fle Edt View Window

-z @& &

BRRO™ M 5%

# Loading work.full adder ref(fast) 2

# Leoading work.checker(fast)

VSIM 2> run -all
0
5
10
15
20
25
30
35
40
45
50
55
60
€5
70
75
80
85
90
95
100
105
110
115
120
125
130
135
140
145
150
155

12N

B s e che e sl sl cHe che il sl SHe cHe s cile S S che sl Sl S s ol sl Sl S e S il Sl i o

error result=xx expect=xx
correct
correct
correct
correct
correct
cerrect
correct
correct
correct
correct
correct
correct
correct
correct
correct
correct
correct
correct
correct
correct
correct
correct
correct
correct
correct
correct
correct
correct
correct
cerrect
cerrect

o
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MopoenupoBaHue ¢ ucrnonb3osaHuem ModelSim GUI

« Invoking ModelSim form start menu
« Create new project

« Add design files

« Compile

« Wave setting

« Simulation

« Invoking ModeSim project
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Invoking ModelSim from start menu

Internet Explorer

Microsoft Access

Microsoft Outlook M o d e I

itutor

EE®

Microsoft Excel

é Internet O
17 nterne
ternat Exolorer . : ags : .
irksmer Exporer - LIl Mcrdscit Fosorbork Advanced Verification and Debugging
E-mail Microsoft Word 4
Microsoft Outlook ‘ w? MSN Explorer
1 [‘,;J Outlook Express
) LCTCCC R ModelSimXE |11 6.0a
¢~ Remote Assistance "
Copyright Mentor Graphics Corporation 2004
@Snaglt&o | ® windows Media Player
3 Windows Messenger
Windows Media Playgd () Microsoft Visual Studio 6.0 »
‘ ) Microsoft Web Publishing 4
Windows Movie Mok (o sctivestate ActiveTcl8.4.10.0 b
@) GTKWwave 1.3.19

Tour Windows XP

0 License Request Instructions %\%ﬁ%\%ﬁq&l% 1006 l 007010001 006 M’ﬂ 1101 ] 10 ‘ ﬂ] Bl

Wi Licensing Wizard

Snaglt
@ vime.1 ’

Acrobat Reader 5.0

23 ® &

Microsoft PowerPoint

E::j ModelSim
& Release Notes

ESTsoft

ModelSim XE III 6.0a

Cygwin

Shls

Cygwin-XFreegt

Wil Tee

Verilog tutorial (33)



File->New->Project

Folder aE g Ennntain.:-:| A

Source »
Close

Import 4 Library... l g

Export »  Verilog
Save v Veilog

[ g
2ave S5

Open...

Repot.

Delete 4
Change Directory...
Use Source...

Source Directory...

Environment 4

Add to Project 4

Page Setup... —I —’I
RIE

Frint.. d
Print Postscript.

Recent Directories »

Recent Projects «e_starter/tclvsim/pref.tcl 2
Buit

ModelSim>

|Project - verilog |<MNo Design Loaded> <No Context> o
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Specify project name and location

[¥] Create Pro ject

Project Name
I full_adder

[ Project Location
‘ lnyangf’20U5fa||/homeworks/hw_ Browse... |

Default Library Name:
work

0K | Cancell

Verilog tutorial (35)

| e |

[¥] Add items to the Project

Click on the icon to add items of that type:

[ )

Create New File Add Ewxisting File

Create Simulation Create New Folder

Cl

=




File->Add to Project->Existing File

| e— |

] ModelSim XE lll/Starter 6.0a - Custom Xilinx Version
Edit View Format Compile Simulate Add Tools Window Help

New 4
Dpen...

LClose

Import » IStatu{ Type I
Export 4
Save

Save As

Report.

Delete 4
Change Directory...
Use Source...
Source Directory...
Environment 4

Add to Project New File...

Page Setup. M

Pt Optimization Configuration..’
Frnt..

Print Postscript.

Simulation Configuration...

Folder... }

w

Recent Directories
Recent Projects

= starterwin32xoem/../modelsim.ini

Qui !
ModelSim>
|F’roject : full_adder |<Mo Design Loaded:> <No Context> 4
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Add files

| —

] Add file to Project
Addfleastype 7 | Folder |
I‘r"":":‘:“'"i{ X] A [Top Lol !I Select files to add to project
{* Reference from current location  Copy to project directory Look in: I@ design —v_l & &k Ef-
0K | Cancel | . 5
@ L ful_adder.v

My Recent [ Full_adder_ref.v
Ducumenks half_adder_beh.v
@ [ half_adder_gate.v
[ half _adder_rtl.v
Desktop

half_adder_switch.v
half_adder_udp.v

'/’7 ﬁ stimulus., v

top.
My Documents [ top.v
My Computer

My Network File name:

Places ) l"checker. v" "full_adder.v" "full_adder_ref.v" “Pj

Files of type: |HDL Files [*.v." vl vhd".vhdl*.vho,“ hd".vo." v | Cancel

|
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After adding files

E_]J ModelSim XE llI/Starter 6.0a - Custom Xilinx Version
File Edit VYiew Format Compile Simulate Add Tools Window Help

N éd &% | conteins [ .2

'.|'::,:£:[:|.3|::E'.‘ w ok P4
'1Name lStatul Type ’

stimulus. v P Veilog

half_adder_gate.v P Veiilog

full_adder.v P Veilog

top.v P Veilog

checker.v P Veiiog
< I >
] Project m Library b
Transcript
# reading C:\Modeltech_xe_starter\win32xoem/.. /modelsim.ini A
# Loading project full_adder
ModelSim>
Project : full_adder |<Mo Design Loaded> <No Context> o
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Compile->Compile All

pae d P 6.03 D = U L]
File Edit View Format Simulate  Add  Tools Window Help
D SRy i Compile... ,., M J J Contains: | ol

- [Compile Options. 4
"-.A'n,n" or |'::, space .
'1Name SystemC Link...

stimulus. v

half_adder_gate.v Compile Selected

full_adder.v Compile Order...

top.v Compile Report...

checker.v Compile Summary...

m Library

Transcript

# reading C:\Modeltech_xe_starter\win32xoem/.. /modelsim.ini A
# Loading project full_adder

ModelSim>

Project : full_adder |<Mo Design Loaded> <No Context> o
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After compilation

E_]J ModelSim XE llI/Starter 6.0a - Custom Xilinx Version
File Edit VYiew Format Compile Simulate Add Tools Window Help

D @ & dy R Dy 44 ° &l [ J EZ.:.ntain.:-:| A

'.I::.:s:pac:e
'1Name lStatul Type [

stimulus. v v Veiilog

half_adder_gate.v v Veilog

full_adder.v v  Veilog

top.v  Veiilog

checker.v v Veilog
< I >
1 Project m Library b
Transcript
# Compile of top.v was successful. &
# 5 compiles, 0 failed with no errors.
ModelSim>
Project : full_adder |<Mo Design Loaded> <No Context> o
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View->Debug Windows->Wave

[ ModelSim XE Ill/Starter 6.0a - Custom Xilinx Version

L) ha
ful
toJ
ch

Transcript
# Compile

WU Format  Compile  Simulate Add  Tools  Window  Help

Debug Win

All'windows J

J Contains: | el

Sort
Filter
Justify

Split screen

Datasets...

Code Coverage
Profile
Source

N AV e, .

Active Process
Assertions

Dataflow

Functional Coverage
List

Locals

Memory

Objects
Watch

v Workspace
v Show Tabs
v Tabbed MDI

];_].I:Ah:l”

Encoding

Project Settings...

Properties...

ModelSim>

# 5 compiles, Utaled with no erors.

Project : full_adder |<Mo Design Loaded> <No Context>

AN
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After adding wave window

ﬁ ModelSim XE llI/Starter 6.0a - Custom Xilinx Yersion
File Edit Yiew Format Compile Simulate Add Tools Window Help

12EE iR AL BN J G 1 & X J Contains: | e
EEENINNCTREY Y -
kWorkspace i HAX | m wave - default
Name 4| Statud Type |
il |Statu Type |
checker.v v Veiilog
full_adder.v v Veilog
half_adder_gate.v v Veilog
stimulus. v v Veilog
top.v v Veilog
Il <
< | ol | |onstotus |
1 [#¥) Project j]l Library LIE | 5| wave |
Transcript
view wave

ModelSim>

# .main_pane.mdi.interior.cs.vm.paneset.cli_0.wf.clip.cs

Project : full_adder |<Mo Design Loaded>

<No Context>
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Select Library tab

ﬁ ModelSim XE llI/Starter 6.0a - Custom Xilinx Yersion
File Edit Yiew Format Compile Simulate Add Tools Window Help

@ 3 B@E DD IH#AF
R X1 || [N G| QR @R

oA
i3 g
v

2|
®
-
e

'.-'-.n"n:ul:azspal::e . -8 Tl X

| gm| wave - default
“'lName _\jStatu{ Type |
checker.v v Veiilog
full_adder.v v Veilog
half_adder_gate.v v Veilog
stimulus. v v Veilog

A

« | | |Dnsto1us

-
1 [#¥) Project j]l LibreTvJ b | l 5| wave I

"
S L

[ Transcript

# .main_pane.mdi.interior.cs.vm.paneset.cli_0.wf.clip.cs
# Load canceled

ModelSim>

Project : full_adder |<Mo Design Loaded> <No Context>
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Run simulation with top-level

ﬁ ModelSim XE llI/Starter 6.0a - Custom Xilinx Yersion
File Edit Yiew Format Compile Simulate Add Tools Window Help

D Dﬁ %&é f“sf " %& i,> w?; % °, :> M J \;%'3 W @ @ J Contains ‘ .
R X1 || [N G| QR @R

"-..n"n:ukzspal::e : 7 Y X
'1Name |Type |Pat =
work Library Z:4l
1] checker Module — Z:/1
1] full_adder Module  Z:/
1] half_adder Module — Z:/1

L] stimulus Module  Z:/1

m aim [unava:% $M(

aim_ver ‘ AR

| gm] wave - defaul

| cpld (unav Hécﬁﬁpile Ml _v_l ‘ A
‘ Optimize . _:J | Onstolus |
Project m Update | KIEN | 5| wave |
Delete
Transcript C ;
# .main_pane.mdi.ir s A lcli_0.wf.clip.cs
# Load canceled ‘ Niswi >
ModelSim> " Properties... I
Project : full_adder |<:No Design Loaded> <No Context>
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After simulation

E[ﬁ ModelSim XE llI/Starter 6.0a - Custom Xilinx Yersion
File Edit Yiew Format Compile Simulate Add Tools Window Help

NS E& § RE o
tIEF O ELEE B .r—-..?HML«ﬂy
N B | Q @B

Objects —— H &' X

Workspace
|'1 Instance

gm| wave - default + A X |

& HIMPLICITWIRE(c!
& HIMPLICIT-WIRE(c!

o HINITIAL#10
o HINITIAL#14
| | 2 | 0 ps to 2400 ps l Now: O ps
ot - . ‘ »
| [#¥] Project | m L|t:;r::ny—u > | | | 1w wave | /3]
Transcﬁpt L H A
# Load canceled _‘J
ModelSim> vsim work.top __'_]
IProject - full_adder INow: 0ps Delta: D sim:/top v
A
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Selecting signals to be view

E*:j ModelSim XE llI/Starter 6.0a - Custom Xilinx Yersion
File Edit View Format Compile Simulate Add Tools Window Help

(BB AT SHRE
4+ ER wﬂns:illll& R

J Contains:| & ‘ [} K e ’
Y Y
Workspace ——— H o X [T gm| wave - default + 1 X |
'1lnstance

& HIMPLICITWIRE(c!
& HIMPLICIT-WIRE(c!

o HINITIAL#10
o HINITIAL#14
< | o | O ps to 2400 ps | Now: O ps
| [#¥) Project | m L|t:;r::m,:—1—J > | | | 1w wave | RiE
Transcript L H A
# Load canceled =)
ModelSim> vsim work.top _;l
’Project - full_adder INow: 0ps Delta: D sim:/top
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After selection

ﬁ ModelSim XE llI/Starter 6.0a - Custom Xilinx Yersion
File Edit View Format Compile Simulate Add Tools Window Help

D@ E& (B0 AN GERH
NEIEG R e Y
LR-RRCRONL Y T

——— Hax [ HIx

Workspace

| wave - default + A x
e B
SEX
SEX
SEX
SEX

'1 Instance

& HIMPLICITWIRE(c!
& HIMPLICIT-WIRE(c!

& HINITIALEI0 Now
& HINITIALH14 —g
JE P I B |
< | o | O ps to 2400 ps | Now: O ps
ot - . ‘ »

| [#¥] Project | m L|brary—l—] > | I | 1w wave | RiE
Transcript L H A
# Load canceled LI
ModelSim> vsim work.top ;I
IProject - full_adder lNowz 0ps Delta: D sim:/top
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Run-All

ﬁ ModelSim XE IlI/Starter 6.0a - Custom Xilinx Yersion
File Edit View Format Compile BEUEGEH Add Tools Window Help

Start Simulation...

| 4 ,mj‘ 7 Runtime Dptions... W H [} % e ’
r ; Bun 100 ns
I alaqap i

Break st
=== Alx] 0t EndSimulation Lontinue

= ;fName ==  Run-Next +/cft X/
work Q sum | Step
] checker « cout —|  Step Over i
—] IOl arkdet * irﬂ Restart...
] half_adder » in2
1] stimulus « cin
\ @ ck

m aim [unavailable) Now
aim_ver %

[l cold funavailable] j I8 B IR |
N — [ | O ps to 2400 ps | Now: O ps

| ] wave | 43|

Transcript L H A
# Load canceled _‘_I
ModelSim> vsim work.top _'_I
|Project - full_adder ‘Nowz 0ps Delta: D sim:/top
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Create a new project

* Invoke ModelSim

« File [J New [J Project

« Specify ‘Project Name’ and ‘Project
Location’

V] ModelSim SE PLUS 5.8c

[ ModelSim SE PLUS 5.8c ZIW Edit View Compile Simulate Tools Window Help
File |Edit VYiew Compile Simulate Tools Window Help = e |
= % J @ @ g Folder : x| .
2 R Coutea b
ks ! x| IClu:bset ; roiect | Path o g ?}eﬁlinc? :.'é:.a" (i E?Eiesltgchﬂﬁ 851/t20gg4sim£pref. tcl =
= mpor | — T odeloim LoC Mar
*[ Name [Tyoe  |Pah ) B K ‘ CSMODELTECH | [l#77 _
@[] vital2000 Library ~ $MODEL_TECH Delete y  Window » | $MUDEL_TECH gr;;’iogc;poyn:g:; jr:iozcé%lgechnculogsa. a Mentor Graphics Corp
Ill ieee Library $MODEL_TECH Change Directory... L!braly $MODEL_TECH #// Cal Rights Reserved.
&l modelsim_lib Library ~ $MODEL_TECH Library  $MODEL_TECH # 4/ UNPUBLISHED, LICENSED SOFTWARE.
m std Library $MODEL_TECH Transcript » Library $MODEL_TECH T#IgN WHICCDHNIE:[%'EI'ET'AL AND PROPRIETARY INFORMA
e[l std_developerskit  Library  $MODEL_TECH bdio Pt v | oA SMODELTECE 4y )" ™ penpeRTy 0F MENTOR GRAPHICS CORPOR
&+ Jl] svnopsys Library ~ $MODEL_TECH Library  $MODEL_TECH ATION OR ITS L e =
@i} verioa Library ~ $MODEL_TECH Becent Directories wi SEEET
Recent Projects y roject Name
Quit ModelSim> | Ihello
— Project Location
:{1 .l_kut/codes#verilogiexm_hello Browse... |
<[ | | : - =
z i Default Library Name
« | | ] | Library | l
work
Lib E |
-lﬂj i |<N0 Design Loaded> |
| <No Design Loaded:> | 7 ok [N Cancel |
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Add items to the Project )

Click on the icon to add items of that type:

(il

Create New File

Add Existing File

Add existing file

- Add the Verilog design file

[ Addfile as type
Idefault

. .

— Folder

ITop Level

¢ Reference from current location ¢ Copy to pr

Browse& l

Select files to add to project

My Documents

€

Look in: l@ ex01_hello Ll - &k BB~
H‘, (ywork
L*b"
My Recenl
Document
(1
=R Add file to Project
/’; File Name

Add items to the Project X

. Click on the icon to add items of that type: —

] ]

Create New File Add Existing File

Create New Folder

Elloseld\’5 I II

Create Simulation

[ 1s/200901_Verilog_kut/codes/verilog/ex01_hellothello.] Browse... |

[ Add file as type- 1 Folder
My Computer ‘
s | defaul zl | Top Level !l
My bl nane fheto | 75 Reference from current location ¢ Copy to project directory
Files of type: Im

oK N Canl;el |
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Compile

%] ModelSim SE PLUS 5.8c

File Edit Yiew Ry dES Simulate

Tools Window Help

eREl e B |

3 Custeml | ink ‘ e, | |# Reading C:/Modeltech_5.8c/telvsim/pref.tel =
|N‘” e £ | D1 Modie # // ModelSim SE 5.8¢ Mar 01 2004
R idg 0 0241870 | |4 2
“ T k 1 # // Copyright Model Technology, a Mentor Graphics Corp
Compile Order (%] ModelSim SE PLUS 5.8c
A e File Edit View Compile Simulate Tools “Window Help
Compile Summary... -
T EEDIEETE
Workspace 1 x|
i # Reading C:/Modeltech_5.8c/tcl vsim/pref.tcl =
v _
| Name [statd Ty Be |0 Moiie # // ModelSim SE 5.8¢c Mar 01 2004
hello.v  Veilog 0 0218/0 ||g 4
# // Copyright Model Technology, a Mentor Graphics Corp
oration company, 2004
# All Rights Reserved.
B/ UNPUBLISHED, LICENSED SOFTWARE.
4 l l _’] #/ CONFIDENTIAL AND PROPRIETARY INFORMA
| F'loieckl Libraryl TION WHICH IS THE
i #// PROPERTY OF MENTOR GRAPHICS CORPOR
|Pr0ject s hello |<No Design Loaded> ’;T)PN OR ITS LICENSORS.
# Loading project hello
# Compile of hello.v was successful.
ModelSim>
< | | 2 Ll
| Project | Library | _vj
|Pr0ject : hello |<No Design Loaded:> |<No Context> 7
_ |
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Compile

V] ModelSim SE PLUS 5.8c

File Edit VYiew Compile BESINERES Tools Window Help

=28 || ¢ & r—
Wo[kspace ! Simulation Q plions. % L_—" = x| A
N ‘ Bun fodifier | |# Reading C:/Modeltech_5.8c/tcl/vsim/pref.tcl =
| e | B > P2 e )7 ModelSim SE 5.8¢ Mar 01 2004
hello.v Break 218 ||t 22
End Simulation \ # // Copyright Model Technology, a Mentor Graphics Corp
- oration company, 2004
# All Rights Reserved.
b UNPUBLISH
b CONFIDENTIAL &)
poNWHIHIS THE = g|  Desian] VHDL) Veriog | Libraries | SDF) Options )
ﬁ]}PN OR ITS LICENSORS. 7' Name IType IPath -
# Loading project hello = % work Library D:/work /Seminars/200301_Verilog
# Compile of hello.v was sugd a top N Module  D:/work/Seminars/200901_Yerilog
ModelSim> 5 Library $MODEL_TECH/../vital2000
ieee Library $MODEL_TECH/../ieee
[l modelsim_lib Library $MODEL_TECH/../modelsim_lib
il std Library  $MODEL_TECH/./std
| | 2 &[] std_developerskit  Library  $MODEL_TECH/../std_developers
| Project [ Library | il svnopsys Library  $MODEL_TECH/../spnopsys
il Lib MODEL_TECH/../veril =T
|Pr0ject s hello |<No Design Loaded> |<Nc| Context> m il bray  § = = *
< | B
Simulate- ~Resolution :
. ! T
_ lwork. top | default !1 Optimize
0K | Cancel
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Compile

[¥] ModelSim SE PLUS 5.8c
File Edit VYiew Compile Simulate Tools Window Help

; 1gad H 3 X & H N Q
=@ || a4 B onElEE BT Q\E
Workspace x|
¥ Inst : it |Ipesi itt ||# Reading C:/Modeltech_5.8c/tcl/vsim/pref.tcl =
[Instance | Design urit_| Design uni # // ModelSim SE 5.8¢ Mar 01 2004
* 1 top top Module # 2/
[¥] ModelSim SE PLUS 5.8c
File Edit vYiew Compile BESIEREN Tools Window Help
J = & Simulate ;R::, oo
Workspace | Simulation Options... ‘: x|
% _T — — — — _hg C:/Modeltech_5.8ctel vsim/pref tl &
ingteccs L o delSim SE 5.8c Mar 01 2004
e 2 |
\ End Simulation... mpﬂig ht Madel Technology, a Mentor Graphics Corp
z Continue ompany, 20.2;]? - .
. ights Reserved.
Fiim e UNPUBLISHED, LICENSED SOFTWARE.
I l Step CONFIDENTIAL AND PROPRIETARY INFORMA
. I Step-Over  HICH IS THE
| Project | Library | sim | Files | 'PROPERTY OF MENTOR GRAPHICS CORPOR
Restart... JRITS LICENSORS.
e ; . T
|Pr0]ect : hello |N0w. Ons Delta: 0 # Loading proiect helo
# Compile of hello.v was successful.
MadelSim>  vsim work.top
# wsim work.top
# Loading C:\INSPIRE\eda\modelsim'5.8chiprvpi.dil
# Loading work.top
<] [ [|vsim 2 |
| Project | Library | sim | Files | Rl
|Pr0ject : hello |N0w: Ons Delta: 0 |sim:/tnp P
d
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Simulation

[¥] ModelSim SE PLUS 5. 8c
File Edit View Compile Simulate Tools Window Help

[sea||vags| 4 5 ossElER B

Workspace .3 :
ﬂ Instance IDesign unit IDesign unit t #I’JD/N WH[I:CDHNI[;-SIDTElNETIAL AND PROPRIETARY INFORMA +

ST | ||t/ PROPERTY OF MENTOR GRAPHICS CORPOR

ATION OR ITS LICENSORS.

#/

# Loading project hello

# Compile of hello.v was successful.

ModelSim> vsim work.top

# vsim work.top
# Loading C:\NSPIRE \eda\modelsim'5. 8chiprvpi.dil
# Loading work.top

WYSIM 2> run -all
# INFO: Loading iprvpi.so(dll)
#WARNING: Can't find parameter IPROVE_EIF_FILE' into

p module. Disable iPROYE emulation and go on.
# INFO: Start time: Wed Feb 18 17:54:06 2009
H

ﬁ Hello world!

< | )
| Project | Library | sim | Files | [CHED) =

’Project : hello |Now: Ons Delta: 1 ’sim:ftop
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Quit

%] ModelSim SE PLUS 5.8c

FEW Edit View Compile Simulate Tools Window Help
il , R || 4 IER onsELEIE B B
Open 4 s x| )
Llose > : ; ; : b CONFIDENTIAL AND PROPRIETARY INFORMA, _:_]
t |D tt
Import > | Design urit_| Design i TION WHICH 1S THE
St N top Module #//  PROPERTY OF MENTOR GRAPHICS CORPOR
= ATION OR ITS LICENSORS. i i W
Delete N il B Quit Vsim v
Chanae Directory # Loading project hello :
. # Compile of hello.v was successful. ? ) Are you sure you want ko quit?
Transcript : ModelSim>  vsim work.top
. # vsim work.top
Add to Project » : : : P
= # Loading C:\NSPIRE \eda\modelsim’\5. 8chiprvpi.dlil Yes Mo
Reasini Disatanas » # Loading work.top m -—]
B R YSIM 25 run -all
e — # INFO: Loading iprvpi.so(dll)
m #WARNING: Can't find parameter {PROVE_EIF_FILE' into
p module. Disable iPROVE emulation and go on.
#INFO: Start time: Wed Feb 18 17:54:06 2003
#
# Hello world!
4 »
l - - . - I _l VSIM 3> i
| Project | Library | sim | Files | -
IProject : hello |N0w: Ons Delta: 1 lsim:/tnp P
Jd

« There should be ‘hello.mpf’, which is
ModelSim project file.
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Operation_Divice
l—d Control_Divice sumres
i cmi cmi
B
cmi
= — ror > sumr |
] checker
in1* in1 in1
' - Y resout |resout it
stimulus )
in2| in2 in2 — xout resoutr
T % > — IgX xout o
|'|n1
rgy I Reference_model | .. ir
o e resout
rgx 4

reset

Top_level
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