JlabopaTopHa po6ora Nel
3nanomcTBo 3 Verilog ta cumyasropom Modelsim

MeTta po6oTH: OTpMaHHs 0a30BHX 3HaHb PO CTPYKTYPY MporpaMu Ha Verilog , HamaroKeHHs MporpamMmu
3a JJOIOMOT'OI0 CUMYJISTOPA.
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KopoTKi TeopeTuyHi BigOMOCTi

ModelSim — ue cuctema HDL-monemtoBanHs uupoBux npuctpoiB. OgHa 3 XapaKTepHHX
TEH/ICHIIII Cy4acHOTO €TaIly PO3BUTKY TEXHOJIOTII MPOEKTYBaHHS NU(POBUX CHCTEM - 3aCTOCYBaHHS MOB
onucy anaparypu HDL ( Hardware Description Language ) BUCOKOTO PiBHS, Ce€pell IKUX HalOIbIIOro
nowmpenHst Habynu VHDL ta Verilog .

[Tpy npOMy HE TIIBKH 3pOCTA€ POJIb 3aC00IB MOAETIOBAHHS B MpOLEC PO3pOOKU MPUCTPOIB, a i
3MIHIOIOTBCS METOAM Ta BUMOTW JI0 Ipoueayp Bepudikaiii. J[ias cBoeuacHOro BUSBICHHS MOXKIJIMBUX
MOMUJIOK 3aCO0M MOJIEIOBaHHS NMOBHMHHI 3a0e3MeuyBaTH MOXMJIMBICT KOHTPOJIIO PE3YNbTaTiB KOXKHOTO
eTarry mpoliecy MpoeKTyBaHHS: CTBOPEHHS BuXiqHNX HDL-0muciB, CHHTE3Y, PO3MIIIICHHS Ta TPACYBaHHS B
kpuctai. Takuil migxin 3abe3nedye MiHIMaIbHUN Yac po3poOKH MPHUCTPOIO Ta CKOPOUY€E BAPTICTh IIbOTO
MPOIIECy, OCKUIBKH IiHA TOMHJIIKU 3POCTA€ 3 KOKHIUM HACTYITHUM KPOKOM IPOESKTYBaHHS.

[Taker nmporpamuux 3aco6iB ModelSim™ xopnopanii Model Technology (ogHOTO 3 MiIPO3/LIIB
koMmnaHii Mentor Graphics ) € ofHi€to 3 HainomupeHimux cuctem HDL-monentoBaHHs.

Haunpocmiwa npoepama Ha Verilog

Hagenena nmani HaitmpocTima mporpama CKiiajiaeTbes 3 KimrodoBux ciaiB module Ta endmodule, rki
O3HAYaroTh [TOYATOK Ta KiHelb 050Ky Verilog. top — iM'st MOy, 1110 PO3IIIAIAETHCS.

3a MOMOMOTOI0 TpOIlecy IHimiami3aii, SKHi BH3HA4Ya€ KIFOYOBE CJIOBO Initial, 3amaroThecs Ti
IHCTpYKLi, SIKi OyAyTh BUKOHAHI OZMH Pa3 Mepe]] MIoYaTKOM MOJICIIOBAHHS POOOTH MPOrpamH.

CucremHa 3ama4a $display 103Bosisie BUBeCTH Ha ekpaH moBigomienus «Hello world!».

module top ;
initial $display( "Hello world!" );
endmodule




OcHoeHi ennemeHmu iHmepgeucy ModelSim

CTBOpPEHHS1 HOBOrO MPOEKTY
Jj1s cTBOpEHHS MPOEKTY HEOOX1IHO BiIKpUTH niporpamy Ta Bubparu File — New — Project .

File Edt “ew Compile Simulate  Add) Project Tools Layout ‘Window Help

[ el @ o pE A worfem vl G QR
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Open... Source # .
Load... Ei "
Close Library, . fied

Impart » BB Verlog 09(02/10 04:57:16 PM
Export 3

Change Directary...

Source Directary. ..

Datasets...

Recent Directories  »
Recent Projects .
Close Window

Quit

M Library

Iﬁ[ Project

Binkpuerbcst BIKHO Jiasory CTBOPEHHS IPOEKTY. 3allOBHIOEMO HEOOX1IHI MOJIs:
v' Im'st ipoekry ( Project Name ) ,
v Ilnsax mo npoekry ( Project Location ) ,
v Hasga 6i6ioTeky, B SIKy KOMITUTIOBATUMYThCs 00'ektr tipoekty ( Default Library
Name ). J1ns1 BCiX 3aBaHb 3 Kypcy Ja00paTOPHHUX POOIT TOCTATHHO KOPUCTYBATHCS
610,110TeK010 32 MPOMOBYAHHSIM — Work .

[G-was %[ e W[50 8 4] e B A

[0 Library I
Mame Type Path
LHIl wirk, Library CifIratarchivelkiey_2010/MBA wark
LHIl Floatfixlib Library $MODEL_TECH . [Floatfixlib
+ mkigsm Library $MODEL_TECHS . Javm
+ mkiym Library $MODEL_TECHY, Jovm-2.0,1
+ mEiPa Library $MODEL_TECHY, /pa_lib
ﬂ—m mkiLUPF Library $MODEL_TECH. . Jupf_lib
+ sv_std Library $MODEL_TECH . Jsw_std
g, vialzoon Ubrary  4MODEL_TECH]../vitalzonaff FoReR Project
+ ieee Library $MODEL_TECH . fieee
le modelsim_lib Library $MODEL_TECH] . fmodelsim I Foject Harme: I
(4l std Lbrary  $MODEL_TECH]. Jstd ||Lf‘bf‘1 |
ﬂ—m std_developerskit Library $MODEL_TECHS, /std_deve] - -
Project Location
ﬂ'm SYNOPSYS Library $MODEL_TECHS, [synopsy: -
ﬂ'm vetilog Library $MODEL_TECH . Jverilog C:/verilag Lab w
Default Library Name
work
Copy Settings From
/modeltech 6.5/modelsin, ini Browse...
{+ Copy Library Mappings  Reference Library Mappings
Ok Cancel
¥4 Transcript o H x|

[Ticns 3amoBHEHHS IUX TOJIIB HATHCKaEMO KHOMNKY OK .



HopnaBaHHA danniB A0 NPoeKTy
[Ticns cTBOpeHHS HOBOTO MPOEKTY 3'ABUTHCS MA1aJOrOBE BIKHO, SIK€ Jla€ 3MOTY jaojAaTu ¢aiim 1o
IPOEKTY.

7] Add items to the Project rg|
Click on the icon to add items of that bype:
Create Mew File Add Existing File

Create Simulation Create Mew Folder
Close

Mo>kJIMB1 HACTYITHI BapiaHTH (ailiB, 110 A0AI0ThCS:
v CrtBopuTH HOBMH (haiin i mogatu ioro g0 norounoro npoekry ( Create New File),
v’ Jlonatu icHyrouuii ¢aiin y npoext ( Add Existing File ),
v' Bukonaru MojenroBanns 0iomioreunoro enemenra ( Create Simulation).

Sxmo moTpiOHO AOAATH HOBUH (hailyl 10 MPOEKTY, TO B A1aJIOTOBOMY BiKHI, IO 3'SIBUJIOCS, BBECTH
iM'st pana ( File Name ) Ta BuOpatu tun mporo daiiny ( Add file as type).

Click om the icon to add items of that tvpe:

[ Create Project File

File Mame

= Brawse...|
ATl o= fype Falder
ferilog | Top Level |
_ ok | _cancel |
| cise ||

VY pe3ynbTaTi BCiX MaHIMyJSIIA MH MaeMO TTOOAYUTH BIKHO ITi/1 Ha3BOwO Project 3 Hammm (aitsiom
yCepeauHi:

7] ModelSim SE PLUS 6.5 (=13
File Edit VYiew Compile Simulate Add Project Tools Layout Window Help

Help ’— a H X*Z 9}{

W M H Layout [Nolesign ﬂ ‘

Lah1.w P verilog 04/14/12 02:25:11 PM

Library \2} Project 4|3
J4 Transcript HdA x
file ukdir C:/Verilog_Lab d

# Loading project Labal

ModelSim >
-

[Project : Labat | <Na Design Loaded> [ 4
Ile BiKHO € aHAJIOrOM MEHEPKepa MPOEKTY, 3 HbOTO MOXKHa KepyBaTH (aijamMu MPOEKTY Ta ix
KOMIIUIAIIE0. Y HbOMY BHJIHO TN ¢aily Ta HOro craTyc, KM BKa3ye Ha Te, 10 € MOMIIKH Mpu
KOMIMLIALIT, a00 iX BIJICYTHICTh a00 Te, 1110 (aiii 3MiHEHO Ta HE CKOMITLILOBAHO.
s penaryBanHs (ailsiiB mpoekTy Tpeba /Bidl KJIAHYTHU Ha iMeH1 ¢ainy y BikH1 Project, micns
YOro BiIKPUETHCA BIKHO Source, y skoMy MO>KHa pefaryBartu ¢aiii.




odelSim SE PLUS 6.5
File Edit view Compile Simulste Add Source Tools Layout Window Help

I EHeE | re @ X DB N erfoein v |

Project - C:fWerilog_LabfLabal . [ x|
MName ‘StatuJTypE |MDdiF\ed ‘ | Ln#
1
2

|
M Libraty

F l Transcripk

file ukdir C:/Verilog_Lab
# Loading project Labal

L

-
-
-

I+
[
b

ModelSim >

Project : Labal | <No Design Loaded > Ln: 1 Col: 0 |

L

BiakpuTTa iCHYIOUMX NPOEKTIB
JUis BIAKPUTTS BXKE ICHYIOYOI'0 IPOEKTy noTpioHo BUOpatu File — Open

[¥1 ModelSim SE PLUS 6.5

File Edit Wiew Compile | Simuate Add Source Tools Layout Window Help
New IR ene
4
>
Cose:
Import r
Export »
Save fis.. Type [path
Library work 41 clk = 0;
Change Directory... Library $MODEL_TECH/. . [vitalz000 42 in inf = 0;
Use Source. ., Library $MODEL_TECH/. fiees 43 rst n = 1;
Soures Directory... Lbrary  $MODEL_TECHY. /madsisim_lin 44 end /7INIT
Library  $MODEL_TECH]. . fstd 45
Datasets...
o= | Ubrary $MODEL_TECH]. [std_developerskit 46 always
Lbray MO0 TECH. ey e Pegin: CEN1 L
Pags Setup... rary  fHODEL_TECH..Jverlog 48 | clk = #15 ~clk;
Print.. 49 end //GEN1
Pint Postscript.. =n =
e BE
Recent Directories  » J J
Recent Projects ¥ i HA x|
Close Window ﬂ
Quit
ModelSim:
[Project : prS [t Design Loaded> [ <o Contest= [ [tn 48 coli 0 [rEAD P

VY nmianoroBoMmy BiKHi, O Bigkpuiiocs, B ol File s of type BuGpatu Project f'ile s Ta 31 CHUCKY HasBHUX
¢aiiniB npoexTy BUOpaTy NOTpiOHUIA.
Open File 2X]

Lookin: [[2} Desktop | « @ ek E-
7 ModelSim SE P m]
. )My Documents
'_—J J My Computer
O-8E2&! ) Recent My Metwork Places
Bl e €
Desktop
A Library N
*[name [ =)
B 4l werk My Documents
+4H, vitalzooo
sl ieee i
54l modslsim_lib -
=l st
(=4l std_deweloperskit -
el synopsys ‘ [
2fl, veriog My Netwulk File name: [ | Open L ;
Plac
Files of type: [ Project Fiies (*.ni.".maf) | Cancel ‘ =
s [HOL Files (v, A" vhd vhdl" who "-hdl"va.". &
£
A brary LoD Fles o h ™ cpp. hpp. " o b e |
] Transcript Hdl x|
# Break key hit 2|
VSIM 42 quit -siw
Systenerlog
Hodel5im > VHDL Files [~ vhd,~ vh . j
PSL Files ["ps) v =
Project : pr5 | <Ho Design Loadedi> <ho Context> | n: 48 Col: 0 |READ: 4




Komninauia nporpamu

[Tepen xomninsuieto cnifg 36epertu ¢aiin ( File — Save a6o npocto Ctrl +.5).
Jis KoMIUTALiT SIKOTOCh KOHKPETHOTO (haifly MPOeKTy HAaTHCKAEMO MPaBOI0 KHOMKOIO iMeHi (aa,
IICJISl YOTO B KOHTEKCTHOMY MeHI0 BuOupaemo Compile— Compile selected .

[¥] ModelSim SE PLUS 6.5
File Edit “iew Comple Simulate Add Project Tools Layout ‘Window Help

O-@eod (R0 M %] el @] 2o
SH Q|

g Project - ilog_Labjlabal ——— s ———— Cijverilog_LabjLabl.w* HA x|
Tluame  swhuitype [Modfied | Lt _| |-
B Labi.v el e S 1 module top:
Edit | =

Compile te
Add ko Project » Zompile Al
Remave from Project Compile Out-of -Date [module
Close Project Compile Order...
Update Compile Repart. ..
) Compile Summary. ..
Properties. ..
Project Settings... Compile Properties...
EIE! 1 | |
f4 Transcript i Hd x|
file mkdir C:/Verilog Lab j
# Loading project Labal
ModelSim =
-
|Pru]ect : Labal |<NU Design Loaded > ‘ /él

[%] ModelSim SE PLUS 6.5

File Edit View | Compile Simulate  Add oject  Tools  Layout  ‘Window  Help
- x| | e B oo
.
@ [ @ E SysternC Link...
i Project - C:fve T —E Cfwerilog_Labflabl vt ————— Hdl x|
2les g | |~
Compile Order.., 1 module top;
Compile Report... 2
Compile Summary. .. 3 initial Sdisplay (“Helle worlc
4
5 endmodule
4]
7
¥ Project KIE| < ‘ j

Binpasy 3MiHuThCs ctatyc oOpaHoro ¢aitny Ta y BikHI Transcript 3'IBUTbCS MOBIIOMIIEHHS TPO
MTOMUJIKH (SIKILIO BOHU €).

[ Mode!Sim SE PLUS 6.5
File Edt Wew Compile Simulate Add  Project Tools Layout ‘Window Help

J He\p'— h” }{é ?}{

1 module top:
2
3 initial Sdisplay (“Hello worlc
4
5 endmodule
&
7
Library | ¥ Project ﬂil 4 | j

I Transcripp —————————
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B
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# Loading project Labal
# Compile of Labl.v failed with 1 errora.

ModelSim =

Project : Labal |<Mo Design Loaded >

L




Jns Toro, mo6 3HaNWTH 1 BUMPABUTH MOMWIIKY, KJIAI[Aa€EMO JBi4i Ha MOBIJOMIICHHI 1 PO MOMMIIKY.
[ToOaunMoO BIKHO 3 OIIMCOM Ta MICI[EM ITOMUJIKH.

] ModelSim SE PLUS 6.5

File' Edit  “iew Compile Simulabe Add  Transcript Tools Layoub  Window  Help

Layout [NoDesign

rUjE(t- wloy -work work -wopt -nocowercella C:/Verilog Lab/Labl.w

| Model Technology ModelSim 5E wlog 6.5 Compiler 2009.01 Jan 22 2009
il - Cowpiling module top
‘1i *% Error: C:/Verilog Lab/Labl.v(3): near "?": syntax error, unexpected

‘7', expecting '}' or ','

dis

I dibrary _DILI

# Loading -~
# Compile

ModelSim =

Clase | b

‘Pru]ect : Labal 1=H0 UEslgn Toaneq |

Knamaemo no ornmcy momuiku nBivi. [1incBidyeThest Miclie TOMWIKH Y BikHI Source .
+] ModelSim SE PLUS 6.5

File Edit View Compile Simulate Add Source Tools Layout ‘Window Help

By idh J Help Y H W DB % H Layout [HoDesiom Rl |

...¥erilog Labflab1.v -- Unsuccessful Compile ul
E wlog -work work -wopt -nocovercells C:/Verilog Lab/La
mibl.v

Model Technology ModelSin SE wlog 6.5 Compiler 2009.0
1 Jan 2z 2009

module top;:

-~ Compiling module top | initial %display (“Helle world!” |
error, unexpected '?', expecting '}' or ', endmodule

1

2

3

+% Error: C:/Verilog_Lab/Labl.v(3): near "#": syntax 4
5

=]

7

Close

Jid
L Uibrary | (4 Project EE| 2 L

4 Transcript Ha x|
# Loading project Labal =
# Conpile of Labl.wv failed with 1 errors.

ModeSim:
‘PI’D]'EEt 1 Labal |<Nﬂ Design Loaded = ‘ | ‘Ln: 3Col0 ‘ b /’J

Cynsuu 3 onucy MOMHJIKH, € CHHTaKCMYHa MOMUJIKA. Bunpasisiemo, 30epiraeMo (aiia Ta KOMIIUTIOEMO 111e
pa3. OTpuMy€eMO MOBITOMIICHHS 3€JIEHUM KOJIBOPOM Y BikHI Transcript , KOMIUIALS BUKOHAHA YCIIIITHO.

[¥] ModelSim SE PLUS 6.5 ‘

File Edit View Compile Simuate Add Project Tools Layout Window Help

JD'B"'&i‘@!f II--F BeNaay T s,JHelp wax
print] ] Cifverlog_LabfLabi.v Hax
Name: StatuiType |Modfied Ln# =
4/14/1 1 module top;
2
3 initial Sdisplay("Hello worldl™);
g
5 endmodule
Library | £ Project EE l |
J Transcript H A x
. — R =]
# Compile of Labl.v was successful. I
ModelSim:=
Project : Labat |<MNo Design Loaded > [




MopentoBaHHsA po60TK nporpamu

MopnentoBaHHs pOOOTH IPOTPaMHU MOYKHA 3aITyCTUTH KUTbKOMA IIIJISIXaMHU.

Memnto Simulation — Start Simulation Binkpue BikHO Start Simulation .

[ ModelSim SE PLUS 6.5

File Edit ¥ew Compile | Smulate Add Froject Tods Layout ‘indow Help
O- Design Optimization, .. 27 J Help ’— Y
4 e EF}'ﬁlﬁl@jgﬂﬂ{'ﬂH K 15;;;@“ Layout [siuulace ﬂ|
g |[u) C:/Veriog_LablLabt.v H
Ln# | =
1 module top;
2
3 initial Sdisplay ("Hello worldl™);
4
5 endmodule
<] [ 1o [=
L Cibrary | (4 project EE| K| |

V BikHi, B 3aknaiui Design Tpeb6a BUOpaTH Ty Ha3By 010/110TEKH, B AKY CKOMITITFOBAINCS 00'€KTU IIPOCKTY
(BM3HAUYAETHCS IPU CTBOPEHHI MPOCKTY, 3a3BHYAll Work ) 1 B CIICKY BUOpATH iM'st MOLYJIsI, MOJICITFOBAHHS
SIKOI'O MM XO4E€MO NPOBECTH (y HAIIOMY NPUKIAJL fop ).

[ ModelSim SE PLUS 6.5 o [=1E3

= CifVerilog_labiLabl v e H =
in | =l

Design | WHDL ] Werilog ] Libraries W SDF ] Others ] M

1

module top;

—A1 10 word™);

'1Name

[Type

—Hli} work

Library
Module

[Path )
rilog_labjwork

L

el e Thrar ST e T
(bl mtidvemn Library  $MODEL_TECH], [avm
el mticwm Library  $MODEL_TECH] . Jovm-2.0.1 |
Al Library | 4 project sl s Lbrary  $MODEL_TECH..Jpa_lib ] |
J Transcript Design Unit(s) Resolution H =

# Load canceled

|nm rk. top |default. ﬂ j
# Load canceled
Modelsim > Optimization 1
[V Enable optimization Optimization Cptions, .. P |
|Proiect : Labl |<No Design Loa| ]
g
o3 Cancel

Haruckaemo knonky OK .
[opyu i3 3akna ko0 Project BiIKpUBAETbCS 3aKIIa/IKa Simt .

Haruckaemo meuro Simulation — Run — Run — All nnsa

BHUKOHAaHHA.

[ ModelSim SE PLUS 6.5

Eile Edit Wiew Compile 3Simulate Add Transcript Tools Layout Window Help

N EESS L RBD AL

Help ’— m ‘

@4 o (B e ANEBA PP B WY || XK

Y Y |J Layout [Simulate - |

MaodelSim> wsim work. top
# wain work. top

4 %% Note:
# Loading work.top(fast)

WSIM 3>

SEQA|
& sim Hdl x| E C:veriog_labjLabl.v = Hdl x|
IHInstance [Designunit [Desigl  Ln# | = |
I toy Fast) 1 module top;
o FINITIAL#3 topifast) Proce 2
[ #vsim_capacity# Fareir | 3 initial $display ("Hello word”™);:
4
5 endmodule
£ m— . o |
i Library &Elsim EiE| ] |

(w3im-3812) Design is being optimized...

[4]

[Project : Labt [Now: 0ns Deltar 0 [sim:

[top

|

TOTO, IHO6 3aIyCTUTU MOJCIIOBAHHS Ha



[ ModelSim SE PLUS 6.5

§ Compile of Labl.v was successful.
# Load canceled

# Load canceled

# Load canceled

ModelSim> vsin work. top

§ vaim work.top
§ Loading work. top(fast)

vsIi 35

File Edit Wiew Compile | Smulake Add Transcript Tools Layout ‘Window Help
B ) Design Optimization. .. r: = J Helo # ‘
Start Simulak -
R T T T R R =]
g Eun 100
soman| [0
Gism End Simulation Continue bjLabl.v FEE
Run -Hext =]
Step
- dule top;
topifast) Step Qver
|8 #vsim_capacity# Fore  Restart... initial $Sdisplay ("Hello word”™);
4
5 endmodule
T — 2 [
H tbrary o & il ol

# *+ Note: (vsin-38l2) Design is being cptimized...

=

[Project : Labt [Nows 0ns Delta; 0

[simitop v

Pe3ynbrar BUKOHAHHS Yy pa3i HAIOrO MPUKIALy MU O0auuMo y BikHI Transcript . Y HalioMy BUIIAJKY Lie

Oyne npyk ciiB « Hello Word ! » .

T5] ModelSim SE PLUS 6.5

File Edt View Comple Smulate Add Transcript Tools Layout Window Help

D@z & 2 @00

#h &

B J Helpliﬁ|

@4t . 100 na 3] [ElL 2 4 (34

VT EH R e H RS |J Lavout [simulare W] ‘

# Load canceled
# Load canceled
ModelSim= wsin work.top
# wainm work.top

¢ Loading work. top [fast)
I

I a1l

# Hello word I

s 4> |

SEEA |
& sm Hdl x| Cfverilog_labjLabl v H x|
[pesion unit |pesioy e | =
| '8 | tap 1 module top;
& FINITIAL#S top(fast) Proce 2
=5 stvsim_capacitya Foreic| 3 initial Sdisplay ("Hello word");
4
5 endrnodule
P e B -
. Library &l sm EE 4 |
| [ & Transcript 3

# 7% Note: (wsim-3812) Design is being optimized...

[Project : Lab1 [Mow: Ons Delta: ©

[simstop - Limited isibiity Region

|

3arajioM, 3ae)HO BiJ| HalallTyBaHb, MOKHA MOOAYUTHM pi3Hi BikHA. IX pO3TallyBaHHS MOXHA
30epiratu Ta CKMJaTH 3a JOIIOMOT 010 MeHIo Layout . B¢l BikHa MO’KHA YBIMKHYTH Ta BUMKHYTH Yepe3 MEHIO

View .
Haii6inbunii iHTEpec CTaHOBIATH

v

v

Takl BIKHA:

Wave — BikHO 0OY/JOBH YacOBUX JAiarpam
Structure — BIKHO CTPYKTYypU TNPOEKTYy, MOKa3zye l€papxil0 HpOeKTy, Mpu BHOOpI OyIb-siKOi

CTPYKTYpH B PEIITI BIKOH BiqoOpakaTUMyThes ii JaHi

v
v

v Dataflow — cTpyKTypa IpOIIECIB,

Y ModelSim nintpumyetbes Drag and Drop, TOMy MOKHA NIEPETATYBATH €JIEMEHTH 3 OIHOTO BiKHA 10

THILIOTO.
Po3rnsiHemMo po0OoTy 3 IMMU BiKHAMH

[TouneMo MoJieIOBaHHS TaK caMo, SIK 1 B MONEpeaHbOMY MpHKiIaail. [t mpucKopeHHsT MOIeTIOBaHHS
CHUMYJIAITOP BHKOPHUCTOBYE OITHMI3allifo, SKa MOYKE 3MIHIOBATH BHYTPIIIHIO CTPYKTypy Moayis. L{o0

Objects — BIKHO CUTHaIIB, TYT B1100pa)xaroThCsl CUTHAIN BUOpaHOTro 00'€KTa MPOEKTy
Processes — noka3ye iCHyr04i ITpOLECH Ta IX CTaTyc

110 BiJoOpakae cXeMy NMPOTIKAHHS JaHUX

Ha TPUKIIAJI CKJIAHIIIOTO MPOEKTY.

o0aYNTH BHYTPIIIHI CUTHAIN MOAYJIB, BIAKPUEMO BiKHO Optimization options ...
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J :

Design I VHDL} verilng } Libraries } SDF} Others]

[Ty [Path =
Lbrary  CxVeriog_labfLaba_1_1 fwork ;
Modue  CifVering_labflaba_i_1fLaba 1 Ly
Module: erilog_labjLaba_1_1fLaba_1_1.v
Module labjLaba_1_L{Laba_i_1.v
(=Hll], Fioatfixin Library $MODEL_TECH]. . floatFixib
(zHl, mtiavm Library $MODEL_TECH]. . Jawm
[zl ratiovmn Library  $MODEL_TECH/. Jowmn-2.0.1
(=l mtipa Library $MODEL_TECH/../pa_lib
(+1fl}, mtiuPF Library $MODEL_TECH]. . Jupf_lib ‘
Design Linik{s) Resalution |
Library | & Project [wozk. top default Wl <)
R Transcript ———————1 _cptimization el ﬁ
# Compile of Laba 1 1.v paz = =
¢ Load canceled ¥ Enable optimization
Modetsim>> oK Cancel

[Project : Laba_1_t [<hio Desian Loaded> [ |

b Lol

[tn: & cotiie |

1 o6epemo onuito Apply full visibility to all modules (full debug mode) B 3axianii Vts:bthty

7 Design ] YHDL ] Verilog ] Libraries } DR } omers}
| [ype [path B
Lbrary  Civeriiog_labjLaba_t_tfwork
mE: Module  CifVerilbg_labjLaba_t _1/Laba_t_t.v Visibility I Libraries 1 Optwonsl covevage} Al
offr °”e erloa_latilaba_L LLaka, Design Obiect Visibilty (+acc)
Module
il Fostislb Library  §MODEL_TECH] Mo design obiect visinilly
gl mtiavm Library  §MODEL_TECH]..javm |r-‘ Apphy Full visibility to all modules(Full debug mods) |
(a4l mtiovm Library  $MODEL_TECHY. .jovm-2.0.1 T Customized visibilty
a4l muPa Library  $MODEL_TECHY..jpa_lib E [*lmodule: [Access Flags [children
(w4l mtiPF Library $MODEL TECHﬂ ﬂupf Im J A
Design Linit(s) Resolution -
[work. ton [gezanie  w|[|] e — | | |
E Optimization = ok | el | [ <D
=] IV Enable optimization Optimization Options e ol x|
¥ =]
# oK Cancel
Modeisim =

[Project : Laba_t _t [<Ho Design Loaded> | |

ITicaa maruckauas OK 3'IBisgThCS BIKHA, € MOXKHA
cumyJsnii (Bikao Objects ).
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[*]ame |statuJType [Modified 2lue
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J Laynuth|
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I Uibrary | B4 project [&F sim

- =
3 module dff (clk, din, dout); J

B4 Transcript Hdl x|

# Loading work. top (Fast) B

# Loading work.dffr(fast)

# Cowpile of Laba 1 l.w was successful.

VSIM 10 j

[Project : Laba_t_t [Mow: 0ps Delta: 0 [sim:ftop [ [ & caline | A

Yacosi giarpamMu 3MiHU CUTHAJIIB MOKHA IT00auuTH y BikHi Wave . JIns nporo Tpeda «epeTsrHyTu» Ha3By
CUTHAJIIB, sIKI BH X04eTe MmodaunTH y BikHO Wave .



odelSim SE PLUS 6.5
Fle Edt View Compils | Smubte Add Wave Tools Layout Window Help

23] el AL AR F [ e ]|

D@l 8 sR@BI" AES|| 4
s aca@am ||y g B %

@4 o 5F DuwdE DR REEB S 0

[T i
y T
IE—

J I

[ roject - Ci/veriog_labjLaba_1_ijLaba_1 1 i H oY x| Objects —
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I Gbrary | #4 Project Egm REI

“eriog _labilaba_1_tflabs_i_L.v

Ln#

3 module dff (clk, din, dout);:

A Transcript Hd x|
# Loading work. top{fast) =
# Loading work.dffr(fast)
# Compile of lsba 1 1.v was successful.
WSIM 10 -
Project : Laba_1 1 [Now: 0 ps Delea: 0 [simifeap Qpstolns p

besnocepenHbO MOJIETIOBaHHS, SIK BU 3HAETE, MOYMHAETHCSA BHOOpOM omiil Simulation — Run — Run -
All.

lodelSim SE PLUS 6.5
Fils Edit View Compls | Smuate Add Wave Took Layout Windbw Help
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i tibrary | #4 Project [&] sim

CiMerilog_labfLaba_t_1/laba_1_t.v
Ln# |
3 module dff (clk, din, dout);

I}

4 Transcript
# Loading work.topifast)
# Loading work. dffr (fast)
# Conpile of Laba 1 1.v was successful.

| x

vsIm 10

N

[Praject : Laba_1_1 [Mow:Ops Delta: 0 [sim:ftop Opstolns

3YNUHUTH MOJIETIOBAHHS MOXHa a00 HAaTUCHYBIIW KHOTNKY Break aGo BuOpaBmu meHto Simulation —
Break .

Fle Edit Wew cComple Smulste Add Wawe Tooks Layout Window Help
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I brary | # Project [ sim FEIS
Cifveriog_labfLaba_1_tflaba_t_1.v
|
3 medule dff (elk, din, deut):
[ Transcript Hdl x|
4 Compile of Laba 1 l.v was successful. ﬁ
# Break key hit
VvSIM 10> run -all
[Project : Laba_t 1 [Now: 36,757,215 s Dela: 0 [sim: ftom [0psto1ns P

[ToTouHe 3HAUYEHHS CUTHAJIIB MOXKHA TT00AaunTH y BikHI Objects .



ModelSim SE PLUS 6.5
File Edt Yiew Compls Simulste Add Source Took Layout Window Help

|-
]Jfﬁw Ef[ ouHELEER BEE®HR WO

IEEETTETE

¥ >roject - Ci/¥erilog JabjLaba_1_LiLaba_L_1 s H & x| g Objects — = H ol x| gl wave
Statul Type |Modfied

|| e e ﬂ‘
d|| %y ad B3

e a[esers:
JX"XBE‘jﬂH(‘%(« T

42034220000 ps

Ik Ubrary | 4 Project ffm

SOy rst_n = #3 ~rst_n;

A Transcrint
1M 10> run —all -l
# Break key hit

# Bresk in Module top at C:/Verilog lab/Laba 1 1/Laba 1 1.v line 53

usth 11> -

Project : Laba_1 1 [New: 42,034,220 15 Dekai 0 [sim: frop AL wavS #S6(GENS) n: 59 cot o | p

[Ilo6 mo6aunTH YacoBi aiarpamu JJisi BChOTO Yacy MOJICIIOBAHHS, BUKOPUCTOBYEThCS KHOTIKA Zoom Full .

Ele Edit Wew Comple Smuate Add Wave Toos Layout Window Help
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[a) Cfveritag_labfLaba_i_t/Laba_i_1.v
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So s rst_n = #3 ~rst_n;
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[ Transcript Hel x|
=l

¥SIM 10> run -all
# Break key hit
# Break in Module top at Gi/Verilog_leb/Laba_l_1/Laba_l_l.v line 59

«

VSIM 115

project : Laba_1_1 [Now: 42,034,220 ns Deka: 0 [sims frop/aaLwAYS#Se(GENZ) 42034219100 ps to 4203422011

N

Jnsa Toro, mo6 noGaunTy 3HAYEHHSI CUTHATIB Y MEBHUM MPOMIkKOK 4acy BUKOPUCTOBYIOTh KHONIKY Zoom
Mode Ta BuOMparoTh HEOOXITHUN YaCOBHI Miama30H y BikHI Wave 3a TOOMOTOI0 MUIIII.
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ol GEN1 top(fast)  Stateme
ol GENZ2 top(fast)  Stateme
ol GEN3 top(fast)  Stateme
D2 dffrfast)  Module

L #aLwAYSED  dflfest)  Process =

FET=Y clk = #15 ~clk;
| I

4 Transcript

# Break key hit -
# Dreak in Module top at C:/IrafArchiwe/Ilsan 2010/3tudy Verilog/prS/pr5.v line 48
# Dreak key hit

VST 42> j

Project : prs [Now: 250,673,010 ns Delta: 0 [sirms feop AL wATS#4BLGENL) |o'ps to 281269862700 ps P |

Pe3y.]'ILTaT BHUKOHAaHHA TaKOI'O MaCI_HTa6yBaHHSI BUJIHO HHUXKYC.
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C:Verilog_labilaba_1_1jlabs_1_Lv
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598p rst_n = #3 ~rst_n;
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J Transcript
'SIM 10> run -all

# Ereak key hit
# Break in Module top at C:/Verilog_lsh/Laba_l_l/Laba_l_l.v line 53

vsir 11>

[Project : Laba_{ 1 [Mow: 42,034,220 ns Deka: 0 sim: topa ALiwAYS#SEIGENS) (6532753500 ps to 593207200

3aBepIIMTH PEKUM MOJICIIIOBAHHS MOXHA, BUOpaBIH MeHIO Simulation — End Simulation .
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i vbrary | 4 project "ng\m

CiVerllog_labfLaba_L_1jLaba_1_Lv
Ln#

LR rst_n = #3 ~rst_n;

4 Transcript Hat
[VSIM 10> run -all

# Break key hit

# Break in Module top at C:/Verilog lab/Laba 1 1/laba 1 _1.v line 59

|»

[MSIM 11

[Project : Laba_t 1 [Mow: 42,034,220ns Dekka: 0 [sim: frop AL wavS #5A(GENS) (6532733500 ps to 6593207200 |
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3aBAaHHSA ANA BUKOHAHHA

1. CrBoputu npoekt y cepenouuii Modelsim .
2. Jlomatu y CTBOpEHMM MPOEKT (ailsl 3 HACTYIHOIO IPOrpaMoro Ta BUIPOOYBaIbHUM CTEH A0 HET:

“timescale 1ns/100ps

module dff(clk, din, dout);
input clk, din;

output dout;

reg dout;

always @ (posedge clk)

begin

dout <= din;
end
endmodule

module dffr(clk, din, rst_n, dout);
input clk, din, rst_n;

output dout;

reg dout;

always @ (posedge clk, negedge rst_n)
begin
if (!rst_n)




dout <= #6 0;

else

dout <= #6 din;
end

endmodule

module top;
reg clk;

reg in_inf;
reg rst_n;
wire out_inf;

//dff D1 (clk, in_inf, out_inf);
dffr D2 (clk, in_inf, rst_n, out_inf);

initial
begin: INIT
clk = 0;
in_inf = 0;
rst_n = 1;
end //INIT

always

begin: GEN1

clk = # 15 ~ clk;
end // GEN1

always

begin: GEN2

in_inf = #23 ~in_inf;
end // GEN1

always

begin: GEN3

if (@ == rst_n)

rst_n = #3 ~rst_n;
else

rst_n # 40 ~ rst_n;
end // GEN1

endmodule

3. CxomnutoBaTH Nporpamy Ta BUIPOOYBaJIbHHUM CTEHA 10 HEI.
4. 3amycTHTH MOJEIIOBAHHS MPOTrPaMHU Ta BUIIPOOYBAJILHOTO CTEHTY.
5. TlponeMoHCTpyBaTH 4acoBi JlarpaMu poOOTH BUITPOOYBATILHOTO CTEH/Y.

KOHTpOnbHI NnnTaHHA

1. YV yomy noaiOGHICTh M’k MOBaMH NPOTrpaMyBaHHS Ta MOBaMHU OIHCY anaparypu’?

2. Y yoMy moOJsra€e NPUHIUIIOBA BIAMIHHICTh MK MOBAMH IPOTPAaMyBaHHS Ta MOBAMU OIHCY
armapatypu?

3. SIxi MOBU OIUCY amnaparypu BU 3HaeTe?

4. ki 3 HUX HaOyNM HAHOUIBLIOTO MOMIUPEHHS B CYy4acHIN 1H)KEHEPHIH MpaKTHI?

5. SIxi MOKITMBOCTI III0JI0 MOJIETIOBaHHS Hajae cepenonuiie Modelsim?



Bumoru oo ohopmrieHHs 3BiTYy

L1z mabopaTopHa podoTta He nmoTpedye ohopMIIeHHS MPOTOKOIY. [Jis OTpUMaHHS OIIHKHA JOCTATHHO
MPOJICMOHCTPYBATH TaKi BMiHHS:

1. CTBOpUTH IIPOEKT.

2. CKOMIILTFOBAaTH HAsIBHY IIPOTPaMy Ta BUIIPOOYBAILHUI CTEH]T 0 HET.

3. BwmiTu 3anycTUTH MOJIETIOBAaHHS HAsIBHOI MPOTPaMU Ta BUIIPOOYBATBLHOTO CTEHAY J0 Hel.

4. BwmiTH NOAMBUTHUCS TOTOYHUIN CTAH CUTHAJIIB Ta 1X 4acOBI Jiarpamu.

JNlitepaTtypa

1. http://model.com/
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