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1. 857

ModelSim 1; LA /F /2 1 MentorGraphic 28 7] #1572y 7] Model AR 2 7 1k 1t Tk 5 I
e B B 2 —, e AT LU T Verilog £, VHDL 17 M3 P& TR & 07 2L

ModelSim 1/ FLE A= b R IR 2, AT X B ZE A2 ModelSim/SE, ‘& /&
ModleSim FZEMhRA, Thfgm A5, 7% T ModelSim/PLUS ¥4 T e A LKt i Lfe .
ModelSim/SE [ I 8] FRHERS AN AE H BT O RRCAS, FRATTEES 4814 /2 Mentor Graphis 23 w] T
2005 4 6 H#fEH ) ModelSim/Se 6.1 FRAS [ H -

T SEEEME RS A SIS R () S s, T B[R] A8 H % /cad/Labs/mentor/modelsim/ 1)
() modelsimLab SC/F3¢ (A #4075 labl. lab2. lab3. lab4d PUcE3e) &2 415 H 2K home H
K Fo PATEL P4
unix%cd /cad/Labs/mentor/modelsim
unix%cp —r modelsimLab ~
unix%cd ~/modelsimLab/labl

fi fpga.setup #ir>, ARSI vsim A4, fHAI LA EIA 1.1 Fros it ModelSim 2 H
JU 5. fpga.setup T2 T BN AR R, {ERE— AN 25247 modelsim [¥) Terminal H H 22
PAT—K.
unix%fpga. setup
unix%vsim &

ModelSim SE PLUS 6.1
Simulate

& an

= vitalzooo Library
=il ieee Library
=l modelsim_1ib Library
=4l std Library
@-ﬂl std_developerskit Library
=il svnopsys Library
=il verilog Library

Modelsim SE 6.1 Jun & 2005 Sun0s 5.9

Copyright Mentor Graphics Corporation 2005
417 Rights Reserved.
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2. EARRIERPE

ModelSim 5 = RSz 7 k. BB MR8 BT 4T, XA VBT T 7 A,
W — 1) LT S 48 0 5 1 24T o sﬁ %rlnnzﬁﬁ)ﬂ?%mi(un BRI IR AT G AT -
AR AL B, 2 A DOS Bk UNIX iy 4TI AT HEACFE S FRATIAEIX L 2 A 2R
R g5 5

2.1 B3 ModelSim EE (W38 FE)

MAESEH T File->New->Library ffiili Library 73] Create a New Library XifHE, %
$ anew library and a logical mapping to it , 7E Library Name %A work, #HH7E Library
Physical Name b 2s I EE 4 work. 4R )5 Al OK i o

I IS 7 T4 %5 ] workspace [ Library #2423 HEL—AN 44k work %

MaodelSim SE PLUS 6.1

Library...

Library
Libratry
Library

Cleate a New Library

K 2.1 @y

22 BIATIEEHE

M= LT : File->New->Project fitli Project 1521 Create Project % I1, 71 Project Name
B4 N T R4 projectl, 7E Project Location 245 N TREFTAR AL E CEBRIA A T 2451 Bt
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MadelSim SE PLUS 6.1

Create Project

projectl

/home/chjsun/maodelsimLab/lab1 I

K 2.2 # TR

LEMTAEH SR ), 1€ Default Library Name ¥4 4 A T8 FH I ZE4 CERIA K work FED . BT
56 EE LG i OK Ak WR A 55— T 04, ModelSim x4 /R /R iE+£ Use Default Ini
% Use Current Ini, ¢ Use Default Ini,

BEIE A 25 [6] workspace P43 HEEL—/N44 4 Project fAE:, Wil 2.3 Fion. RIS HIEE T
—~ Add items to the Project [\IXJ Ui HE, #+E Add Existing File 5 X 25—~ Add file to
Project ¥ X 15 AHE o

- Modelsimsepusel |-

=
workspace

Add items to the Project

[ ]

Create New File Add Existing File

™

Create Simulation  Create New Folder

# Loading project projecti
# reading modelsim,ini
# Loading project project

ModelSims

(623 dhCAF




[N IS R

A Y Browse i Select files to add to project X ifHE . #EFE A labl T ) nand2.v
G, $EAE Ctrl B4R SEEFE th_nand2.v ST, BB AT Open #fig . X2 — MR R —
N 5AETTH) verilog B8 nand2.v A 4 S AR TN th_nand2.v. FCRSIRE ., H

& H R 7R fer 4 modelsime
HE—25 5 il Add file to Project XHEHE ) OK #fi%E . [FIHf <14 Add items to the project

Create New File Add Existing File

Select files to add to project

_ Momectpun/modesmtab/ib | &5

4 J
HDL Files (.1 vhd,“vhdl“xho“hdl,.) ~| Cancel |

E 2.4 A

XFUEHE. IEINAE Project £ rp HHEL T KA B A fY nand2.v. tb_nand2.v 5 3CFF. RIS EAT]
(1R Status BBy ? AR TIX AN SCAFBIAEIS B He0 75»

Workspace

Create New File Add Existing File

M

Add fileto P

home/chjsun/modelsimLab/lab1/nand2.v /home/chjsun/r
ettt fop Level ]
o *

# P eoci e =
# Loading project projecti
# reading modelsim. ini

# Loading project projecti
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2.3 YmiFiRKHS

e nand2.v SO LG s AT BEAE TR RS b fiil Compile->Compile All, R AN SC
PERR WG F o R LA 93 Hh P AN SO A B B¢ Compile Selected i 9 A ST 40 il 4 1%

ModelSim SE PLUS 6.1

Workspace

[h] nandz. v ? verilog o
[n] tb_nand2.v ? verilog 1

Copyright Mentor Graphics Corporation 2005
A1l Rights Reserved.

#
#
#
#
# THIS WORK COMTAINS TRADE SECRET AND

# PROPRIETARY INFORMATION WHICH IS THE PROPERTY

# OF MENTOR GRAPHICS CORPORATION OR ITS LICEMSORS
# AND IS SUBJECT TO LICENSE TERMS.

#

#

Loading project projecti

ModelSim:>

2.6 YRiFn

G PE 58 UG T S an B 2.7 fros: HEIRbIRZS Status 2o A Zr i 5 (V)R giif Ll .

ModelSim SE PLUS 6.1

Workspace

[h] nandz . v

THIS WORK CONTAINS TRADE SECRET AND
PROPRIETARY INFORMATION WHICH IS THE PROPERTY

#
#
#
# OF MENTOR GRAPHICS CORPORATION OR ITS LICENSORS
# AMD IS SUBJECT TO LICENSE TERMS.

#

#

Loading project project
# Compile of tb_nandz v was successful.
# Compile of nand2.v was successful .
# 2 compiles, ¢ failed with no errors.

ModelSim»
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2.4 BEnE:R

ModelSim SE PLUS 6.1

Library
Module

=l vitalzooo

=il 1eee

=]l modelsim_11ib

=i std

=il std_developerskit
=il synopsys

=il verilog

THIS WORK CONTAINS T
PROPRIETARY INFORMAT:
OF MENTOR GRAPHICS CC
AND IS SUBJECT TO LIC

Loading project projecti
Compile of th_nand2.v was
Compile of nand?.v was st
# 2 compiles, ¢ failed witt

FHFHEERTEHT

ModelSim»

Simulate

K 2.8 BEMiE

il LU, et Library £, FEJT work FE. R BLLESLE work PEPESHIEL T nand2
5 th_nand2 WA B (P ks L 22 75 & Verilog 1 module). FEHEIINRKIER th_nand2 (JER: i
SERR T AR sl A 843 2] R b3 i, e Simulate, 3t n] UM E; B Th

ModelSim SE PLUS 6.1

Workspace

-4 th_nand2 th_nhand2
i m nand?
L #IMPLICIT-W. .. th_nand2
L@ #IMPLICIT-W. .. th_nand?
L #INITIAL#S tb_nhandz2

Module

Process
Process
Process

F 0 ns#ELELE
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T . miifi Simulate Ji5 7t Workspace TAEZF[AI A AL T 3 BT IAS, B4 72 sim. Files,
Memories. & 2.9 FioR
HEFE sim A2, A8k i th_nand2, HILNHSE, P Add->Add to Wave Wil 2.10 A

ModelSim SE PLUS 6.1

@ #IMPLICIT-W. .. tb_nand2
@ #IMPLICIT-#. .. tb_nand2
@ #INITIAL#S tb_nand?2 Add to Wave

I
F
F
F

K 2.10 In# e
SRR P S H B Wave-default Bt R 1, Wk 2,11 4 5B, B E LT A
WEMES av by Yy IS4 T

ModelSim SE PLUS 6.1

Workspace

=4 tb_nand2 tb_nandz Module
x4 ml nand? Module
) #IMPLICIT-W... th_nandz Process
@ #IMPLICIT-W... th_nand? Process

K 2,11 hn#kas e

%8 1T
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7E Transcript 7 14 run -all, 4RJ5 enter 86 5E (B i T B2 HHIER), 81715 &
FEANT EL LG AN 23 Finish Vsim %7 1, %3 No, 75 4538 07 2%

ModelSim SE PLUS 6.1

) #IMPLICIT-WIRE(b}#21 tb_nandz
}C #IMPLICIT-WIRECad#21 tb_nand2
) #INITIAL#S th_nandz

N

Modelsim> vsim work,tb_nand2
# vsim work, th_nandz

# Loading work.tb_nandz

# Loading work.nand?2

VSIM 8> run -all

Kl 2.12 is4TH7E

nand? Module
o) #IMPLICIT-W... tb_nandz Process
@ #IMPLICIT-W... th_nandz Frocess
@ #INITIAL#S th_nand? Process

Finish vsim

Transcript

%00

Project: project] [Now:B0ns ekl
K 2.13 1L R

POV E WHAE R & D NIRA R S Mg, mr Ll Kl 2.14 EP%Z%TEEJ:%E‘J.T&%H
(Dock/Undock) K1 T T A ok 5%

%9
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ModelSim SE PLUS 6.1

5 a || =F| 0 ps/E ELEEE
[yﬁr RO W
EIETEIN (P wave — default

i #IMPLICIT-W. .. tb_nand2 Process
- #IMPLICIT-W. .. th_nand2 Process
il #INITIAL#S th_nand? Process

K 2.14 WL MEE

TR EIE B e 2,15 Fros,  wT LGB IR s B R R 4ok 1Y Wos e
iNEVA=R EAR )ﬁﬁiﬁﬁqﬂ%Tﬁ%ﬂﬂﬂ%%%iﬁ&%i&ﬁmﬁo

wave — default

i

=F| o psEELEEE

] =

r ,, =l

St

PSS bs 20 ns 40 ns G0 nSI

Kl 2.15 BB MEE
WS TE, WIS AR T, T RAE T TAEX A SRS . B se RS LLS PR A7
TPHEAT 17 2L o T HHEAT 07 EUN a5 TR i Restart 4% 41ER, 3.1 Restart X iF HE 41 & 2.16
FoRo

10 I
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Restart

v
v
v
v
v
v
v

[%] 2.16 Restart % i HE

it Restart %41 UG, T8 A T ERAL AL AT 05 2L

WSS IEM, BLRA R T K, nTDUR M EAY . B SETE Transcript & Lt
A4 quit —sim Ji5 enter S 2 AT (U 0T LA A3 ¥ Simulate->End Simulation 32 558 1%,
AT IR A A RE TP YES e B TR, BT R, WlE] 2.17 PR

ModelSim SE PLUS 6.1

i+ ml nand
L@ #TMPLICTT-WIRECH)#21 th_n
L@ #IMPLICIT-WIRE(ad#21 th_n
L@ #INITIAL#S th_h

Mo

# Time: 60 ns Iteration: & Instance: /tb_nandz
# 1

# Break at shome/chisun/modelsimLab/labl /th_nandz.v Tine 18
YSIM 34r guit -sim
K217 BHOTE

A quit -sim 7438 15 5 LS R 5 SR 2 T R sh 7 1T reIREs, Wils 2.18 B
TEREATL P FERAR LA B DR 2T LA SR

E R
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ModelSim SE PLUS 6.1

[h] tb_nandz . v
[h] nandz.v

# ** Note: $finish 1 fhoma/chisun/modelsimlab/1abt /th_nand2 w182
# Time: 80 ns Iteration: ¢ Instance: /tb_nandz

# 1

# Break at /home/chjisun/modelsimLab/Tab1/tb_nand2.v 1ine 18

WSIM 3> quit -sim

Modelsim>

K 2.18 JBHG A

AR ECBUE AT A IR A7 s, U7 2EE Transcript % 1 4kE4 A quit
A BERATRIAT, AN T 58 R S SR 1R 27 A TANZER H 7 B %

12 1



3. ModelSim B A

3.1 ModelSim HJ Debug & H

AT modelsim /B4 1 E verilog AR T —ANKMER) T A%, DL IRATEELN K
44 modelsim A FT R BT DI RE

Ml % L View->DebugWindow->All Windows..., 7] LLE 3 Ty sgsarhdtsy 7 4
. A2 Dataflow % 11, List % . Wave % 1. Active % 1. Process % 1. Locals
%11, Objects % 1. Watch % . fithi All Window PLJE X S8 % 8 o oK.

I3 S E 5 IR B T 147 5 ) Dock/Undock 21 AT LUK #8711 3= % 11 A i Hi ok
FAMOUEE o T TTRRAT TR T B 2 LA R DI g

ModelSim SE PLUS 6.1

View

[ seamx| + 5 F =L
Debug Windows AIIWindows

=l n
I
EIETEN (M wave — default FFF

H 2 %

K31 rEHEH

3.2Main 5§40

TEA 24 debug % HZ AT E e 2H— R 1% H o Wikl 3.2 Fros (AT AR N3 vsim J5 1
w2 A ).
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ModelSim SE PLUS 6.1

[n] handz v Yerilog 1
[h] th_nand2. v Yerilog O

K& 3.2 main &

% Ci NI Transcript & H&AIHER T 0 ModelSim>,  7Ehnai it LG, 2o
FERFTN VSIM 6>, VSIM Ji5 I I E0C 7 R A T i B el A URERATIT 4% H R HY
RE, ANEPRESEANFEIIAT S, B3 ar2 A s S #E ANE. £ % 9 workspace [X #xz I

& 1A Library — /MG I0RS, FoATTAT BLZEXAS Library #2FF i BT FE sl S O 1%, ]
DA Y RN G e H S o AHITTRI IR0 EL S BRATTB /T AR 21, #E S 7 TRELLJS workspace H1 4y
B Project —#4%, 7E 3847 B LS workspace T X £3Bl4E HIEE sim. Files. Memories 2542,
F @ A AP TAEX, LRI AR CE verilog YRARRS . 47 LB debug % 1
W R A D EAT RGO A B 3.3 Frs: A LURBLEE R Dk TR
‘E/If) Debug &, AT LAE AT RS

14 T



VU2 AR A T2 S0 S

K33 IrgHE -

3.3Wave H O

Wave % H T o R ML 1045 53K 6T VHDL, Wave % ] L~ (5 5 5l fEAr &,
Xt Verilog, W% n] LU RN SR e . 25 A7 A8 s fl iy 44 S . A Wave % 10] LA
MEAT AR E A5 5 B s T CAFT FFHT IR o DT 8 58 2 10045 5 mT UGB e 015 5 12t
T, @TERIR L ] LA (55 A0 ) & S B9 ke — 3k i 2o B AR i+ 75 2t
HE R )BT EBE; &0 LUEE S BB B k. T HA R4t 7 K& 1) T e
TR TSN, e MR TERIER . KRE T CA— 2 itk — N L], nTLURA S,
(T AR L LR ThRE .

wave — default

K 3.4 WIEE L

%15 7
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3.4 Process B

HERE B 0] LR AR S 3R, T A 1 View 4240 nT DL T 3 35 99 FloW
SRR BT S View Active 1 View In Region il 2245558, .

Wik 3.5 Fronsifie View Active B R 1o IR 20K 2415007 B8 1 P BT 1004 B4k
ATIHERE B B oK

Active Processes

Active Processes
<Ready> #IMITIAL#S /tb_nand:z

K35 #HfEE O

ik 3.6 FrorifisE View In Region B NS 1, IR BPRE R 450 Th BT A T ERE S
*o

Active Processes

Active Processes
#IMPLICIT-WIRE
#IMPLICIT-W

<Ready:> #INITIAL#G

K 3.6 BREEH

K 3.6 TR AT — 3 3 Fibric Won AR HERE , <Ready>fRF7E 241 delta i i) Py 22
BEHATIHERE, <Wait>AC R HER IE 764545 VHDL 135 5 80 Verilog 2k 4 FIAS 8 1R 508, mliss:
FEREENT, <Done>REBEFEAE A HE N B B USRS R BT, $44T T VHDL ) Wait

).

516 7L
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3.5 Objects O

Objects % [ 5EoR T 43 h (BT Z U5 5 4 LU eI {55 1T LL& VHDL
5%, WL Verilog ZE . %5 {7 a0 s A iy & 05, 1R 1045 5 RERS SCRE “HBI80 TRk,
RIPKE5 5 HE8 E Wave %8 List % . Edit 3259116 Force 3250 n] LU 7= 423l . View 3¢
B Filter AT DTS Bl PR o ol AN oK AR (5 5 2R, ldndioN, S, skE
ESERSE .

—

ay Internal
array Internal

4 a 0
> Y St Me Internal

3.7 object % 1

3.6 Locals 1

Locals & 157 I RIPKRE g T 10 T8 F v el LA 0 30 (0 Al x5 Je LA, CRITHg
WA T AT AR SRR 7 R B 2R B R Sk ARs KD Locals & L 7981, S35 T
LCITPNE AL ORI PR (£

— tb_nand?

4 b %

[4 3.8 Locals %

%17 W
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3.7 Watch 0

Watch & F 27 7 2491005 FL I ) R {55 528 811, 4 Objects % M1 Locals & A
[, Watch % 1 AR VFURAILEE /iy vt PR S 5 5 AR R 1ME

7£ Watch % 1 52 (R {E T LA VHDL 18155 A% &, generic, AT L& Verilog 1
LR, TR A SRS B Watch T I 8445 Sl A i, 7 %M Object
a7 Locals & I HORHF S 4 scodt ke BT

Wwatch L e X

fram_tb/we =1 |

Jram_th/dpram Zinaddr = 0001 |

Ham_th/data_sp3 = 00000000000000000111011001111010)

| /ram_tb/clk = 0|

| hram_tb/i = 625

3.9 watch & 1
3.8 List &M

List % Ef et 5 Ui B ). Hob VHDL Bon M5 5 fd Fids &, Verilog oK
2R RN B3 A7 A5 A8 H . T LAA List & FDRHS S e s 1, s 9 AL e s D
TR List % o XA HSZREA R IIEE, v LB Edit 225 R Find 3E47 &4k . 7T LU Tools
Ny Combine Signals K 37 7 5 U RERLR 26 . T8 File =% 8 () Write List 7] LUK List
NS . W 3.10 BoR T List &, R AR s Bos T RS R R A
M s o TR E N, SAME5 LR ERE.

18 1L



VU2 AR A T2 S0 S

File Edit View Tools Window
| IS HE s BRDD M
PE— Fth nandi/a

delta—, fth r'lar'l-::iE;f]:::-—.,,r
fth_nand?/fv—

=Y

0 +0 B 0 3tX
0+l
20000 +0 M1 sci
20000  +1 N1 2t0 o
Jaaon +0 w1 3to
30000  +1 m 1 =t1 7
g linesfkJ [

%] 3.10 list 7 I

3.9 Dataflow 4

Dataflow 7 1% VHDL 15 5 5 Verilog £ M (45 5 WX S HEAT UL IR B2« He A a5
T Bk Y R T A, G ER R BRI i R (R I RR TS AT L . RRERR T T, #k
W5 5 sl ik R AZ R () I 2R A0 2000, B ERE IR S (104 5 sl 2 45 471 . Dataflow % 1 P ik
TWIEHE D, KRB S ORI 2 MG T shA& e, Jebr b e LfE = rfE ]
DAFE B Eh A3 R Bon . B ) Dataflow ELAT 58 KR B IREE IS, 7F Trace 250
AN TSR A T DUR T AT OB IR ER , JEILE ChaseX DIREREBS X A&7 X HEAT
ERER, J5 IR BORE N AR e A TR

File Edit View Navigate Trace Tools Window
|1smai smeon a5
NGRS

Cursor 1 38000 ps
I AR IR
| Extended moce enabled | |Keep| 0] p:

4 3.11 dataflow % K

19 W
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3.10 ModelSim BiX®E O4F S

ModekSim/SE6.1 Jit A1) debug & HALAT-EAS, BRI DASCRHMEMT & DI 2 REIAS, SR
i, fE—ANTIERE HDL TS, I RRbRZc 8, X SeiE I Re gl AN — AN I8 3 o — Ao
1. HDL Jiia] LA Dataflow. List. Signals. Source. Objects fil Wave % 1/ #E sk, K5
L EATBE] List 5803 Wave % H .

XJT Dataflow & 1, *4—ANEREHE 0 213X 4N % 1 Process. Objects. Source i 123
B

%} Process & 1, 24— ANHEFEMIE RS, Dataflow. Objects & R4 4 58T

X} Objects % 11, 4 Object & 4k, Dataflow % 1 {E€G 23 4% 58T

TR S 1, #B e il Edit N R Find ZEIEE T A 4.

20 7L



4. Theefh A P B

FEX L FRATE S —A> 8 AL INVE A 7 ELRUESKIS < T A 1] modelsim 34T D RE 05 ELA
I 017 5L o

4.1 ThEEfi &

AT IR 30 BATTAHE B R B A D REAT SLSL I — AN TFE 4 N project2 (1)
THE. fEEEST project2 TR HUFRATI T 465G projectl T RE. WIFEMIE 4.1 Fros: A8 aih
MHT project A2 H TR AL B N RS, i Close Project, 765 H R THHEH i Ok
g =, 4RI projectl TREE 234k 5514

5% ] projectl LU 2248 K B T ¥ project AL AR A& - 57— AN B ) TR 44 4y project2

ModelSim SE PLUS 6.1

[h] handz .v verilog o
@ -tb_nandE Y (RN T R RPN R |

Close Project

K41 XA

(1) TAR o XX LR SRR T Rt CAR 0 7 2o — e o AR I A TRR I g5 20—
I Project Location, ¥ TFi48 € % lab2 () H 3¢ N1, & 4.2 fis.
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ModelSim SE PLUS 6.1

Create Project

/home/chjsun/modelsimLab/lab2

as successtul.

ccesstul .

ith ne errors.

bdel tech/sunoss/ . . /modelsim. ini

KB 4.2 #rp TR

sty Ok e , ARG IR, il 4.3 P . FATT1EF: Add Existing File 5 7E File Name
R, R lab2 S0, BRI JUA Verilog VA 7S04k, #it Ctrl #8548 add4.v. add8.v.
fa.v. addertb.v PUANEFE 3 N MIEE ST 4716 project2 TREFR K. BE—BHEAT4m e nak et
A0, XM R N A T, XEMARER.

r

Create New File Add Existing File

add4.v add8.v adderth.v fav I 5

# reading /fcad I = I |-
# Loading proje
ModelSims

Frofat oo <o Desin Lowdsc L
4 4.3 W E

522 11



VU2 AR A T2 S0 S

RN T WK 4.4 R

wave — default

E7EQ ns 10 Us 20 us

._.I_. =3 )
5700 ns 25700 ns

[ 4.4 7351

AT B J= 8 FBOR IR o] AT 21 Zh e 017 (R sl —— AT IR TR B I o A\ S5t 2 1)
KIBE X FEI0, IR 4.5 PR RKIERFRATHURLZ i3, i T DhRE 07 30 AT X AT
BE DD REHEAT O 30, DR E ANV S SR I 1

wave — default

B &

=F| 1003 ELEEE

=

= /addertb/test

S

M 50 phs 1 T R T e R A T T N A R |

25600 25650

K 4.5 JREBIONIEETE

%23 7
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%% File->Add to Project->Existing File---3¢ 5., #t—54F project2 TR N lab2 H %
BT 3 AN3CF: post_add8.v. smicl8.v. tb_post_add8.v, H:H1, post add8.v j&Zi GG
ML, smicl8.v JEARiEL I verilog 1/ BB, th_post_add8.v & 9 2 [yl il SO 4

TR smicl8.v BEHREN R B Sy A AN T, TS B SR IBERX IR, 3R
AEIX B — A4 0 smicl8 [/, SelLAGAE library B2 el LIERIZ T smicl8 [,

Library

Library

Library

Library

L1brary
=] std_developer
=il synopsys Create a New Library
=l verilog

S

# //

# Loading project
# reading modelsim
# Loading project
vmap —-del smic

# Removing referen
# Modifying s/home/
# reading modelsim

Mode1Sim»

[h] tb_post_adds.v
) fa.v

h] smic13.v

|h] adds . v

[h] add4. v

[h] post_adds. v

|h] addertb.v

Properties...

YSIM $> quit -sim

Modelsim>

K47 kg i E e
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B simel18.v ZwiFE smicl8 FEHLK, ZH L smicl8.v MgmikEtE. i project £
smic18.v, AihAr BRI FhsEn, K 4.7, HEF properties, #HHA11& 4.8 Fros %S G AE o
% Compile to library A73U [ g B % £ smicl8, i OK ffixg . BLAFX) smicl8.v #E4T
i, GRS B HENRE N smicl8 FE, Aa 5 H BRI .

X} post_add8.v 5 th_post_add8.v ¥4 i@ PEAE M, X ANBEHEAT S, dnigi R
2 B ik NERIAT work .

Project Compiler Settings

Kl 4.8 T ikt
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ModelSim 5256

GnPEsE e LLG, AE Simulate Rz frfik dr Start Simulation..., HEL T W& 4.9 Frosi
Start Simulation X1 HE, 76 H IR0 TR HE R B Se B $E SDF £, 485 il ADD H 3L T Add SDF
Entry X[AHHE, 5530 S0E lab2 SO i readd8.sdf SCAFE T IF. 75 Add SDF Entry %}

L me

Add SDF Entry

Bl 4.9 ¥ sdf SCPf

HHES ) Apply to Region XA “/ul” (ul 4o et b i sewl 4, a1 5%
th_post_add8.v J5ftA5), i OK & .

ARG A Library £, 445 5 Add Bk Select Library SHEHE, %+ smicl8 J& fidi OK
Tffi o

Select Library

Start Simulation

Module fhome/chisun/labg /post_adds
Module /home/chisun/lab2 /post_adds
Module fhome/chisun/lab2 /post_adds
Module /homeschisunslabe /post_adds

Library SMODEL_TECH/. . /vwital2o0o

Library fhome/schisun/ssmicta
Library EMODEL_TECH/ . . /ieee

Kl 411 JHEhiiL

I J 57 Start Simulation XFEHEH (#) Design #4, 33 work ZEH 1) th_post_add8 Fibk,

526 7L
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Al OK JHEMTH . Wl 4.11 Fios.

JA S LLG , S I ET T AR [F] D BN e, S T H. I TR R, H
I K o T S5 LG FR R T 5 5 . R T R IO B B MRS [ T 1] 4.12
JrR:

BAER TR RRARRE S CEAHENFR T, ENZMBI T ER. FEE
R T LA o g BRSO Je 1L T 72 2 — AN, R 1T LRI R UK G 387 A i 1
FrEE TR E WAL E, S B 30 7R IR AT YCHR -5 3T b 2 [0 AR BN S eAT 4 H 4]
PrE, AR AN RIS 5 2 R ERT . )

wave — default

0010001101101

1 1 1
3656000 hs
Cursor 1 [3656900 nsh—

3656900204

Kl 4.12 JRHEBOREIE
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5.1 PEIEEE (ChaseX)

FEIX FLRATEE N KSR ModelSim ) s 2 st — W IB ER K] ChaseX Lifig, ]
X—TRE, ModelSim ] LAIRGH )5 B 0T 2 $6 3 A i o AR s X ks, T i i

AT lab3 H 5% F g —A project3 19 TR, [ L—ANszs—F, #E#T project3 2
R JGHE project2 S, 4RI lab3 H A% bistcellreg.v 5 th_bistcellreg.v Jin#k £
project3 k. X LA IRFINITAR —FERY, (EXIEARPIES. FARER, 0T A E
DU EA TS0 B, SR BT BN IR (X FUBA G A, AVHELE T (A th_bistcellreg
(R FTAT 15 5 I B B R A TSR, S U VB M T F bitcellreg (4644 m1) i3]
WIRE o IXAEBEARINA X MR @S2, PO BORIB R e L REIB ERIE L )R
HNAS XA, AR X AEM W, 750 ModelSim JLyASEILNT X (13 IBE ThEE . X4t
i 5.1, ¥ 5.2 fios.

ModelSim SE PLUS 6.1

[[ul=

|

Workspace

module th

+acc=<full> reg b0, bl

@ FTMPLICTIT-W. . wire z,s3
L@ #IMPLICIT-W. .

: iimgtig?x i Add to Wave

initial
@ #IMPLICIT-W. . begin
- #IMPLICIT-W.. bi=1;
o #INITIAL#R B bl=0;

. A= |
8

bistcellr

# 1

# Ereak at /home/c reg.v line 47
YSIM 6 quit —im

# unknown switch:

YSIM 7> quit —-sim

# reading modelsim

ModelSims vsim wor

# wvsim work.tb_bis

# Loading work. th_

# Loading work bis

WEIM G>

K 5.1 FETURMRBEE I A B &
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ModelSim SE PLUS 6.1

Workspace

EIEJES
7 Design unit Design unit typéVisibiliy | |-

module £k
reg bO,bl
wire z,s3

=4 tb_bistcellreg tb_bistce.. Module +acc=<full:
+hal
o #IMPLICIT =5
@ #TIMPLICIT ss ‘
@ #IMPLICIT ss bistecellr
@ #TwPLICTT B Add to Wave imicial

- #IMPLICIT begin
@ #IMPLICIT
L HINITIAL# -

| =

# 1
# Break at /hon ellreg.v Tine 47
YSIM 6> quit —
# unknown switc
YSIM 7> quit -
# reading model
ModelSim: vsim
# vsim work. th_
# Loading work.
# Loading work,

YSIM 9>
| T i

Kl 5.2 EH MU I A BB

IR SR — PP RIAT U, SR0BOB R, Omsr & R EE, w LUK
th_bitcellreg k¥4 i 11 z £E 30ns ) 40ns 2 [A)Ab T AR50 X, DL FA TARE 3k 21 45
s R AR ENAS ORI, W& 5.3 o

wave — default

' = 100 ps# L EEE Ry [ﬁ

lsim: /th_bistcellreg/z @ 32900 ps
e

Kl 5.3 13 2IE RES MBI



ModelSim SZ56

File Edit View Navigate Trace Tools Window
EET IR L Y Y

[N B jee »x3ct | @ 2 RIQAR  Doml|| & Blaiid & e &

35 ns 35200 ps
Cursor 1 35300 ps | [35300 ps
I =] == o =

| Extended mode enabled | |Keep | 1]

¥ 5.4 33 dataflow % 0

W e e R S ARG X WSS 2, AR5 el 3¢ K3 5)) dataflow 7 1.
JA 35 i dataflow & E W& 5.4 fios:

FFXANET L LLJS IRATT AT LU EL ) dataflow 7 104 2, HUSIKEN A T BB A23d, H
AT S A 1. B A SCEARR TE S AR, SOk TEY
B CHR BT AR (A B s 006 R AR B (A o A5 5 IOMEL 5 AR BT AR (I 20 2 T ST T sh & 142,
R EEH ChaseX ThRERT, AN EAEYEhRAL T RINEALE, Byted Bt BnR e ar
DX ek o MR P B (o S AR N IR S ol SEX . R T ERATT N K K57k ModelSim i K [
JEiBEThfE. Wl 5.5 Fis, 1561 dataflow & 1A 3% i A ks i ok SEX R4 HH oty QiR
Bk, MR RAL . AR5 ST Trace->ChaseXo

%30 |



File Edit View Navigate Iools Window
| iss& s pBO:
[N B e e > 336 342

TraceX Delay
ChaseX Delay

TraceX

LA EE R Y

Trace next event
Trace event set
Trace event reset

< /tb_bistc...

40 ns
Cursor 1 35300 p | [35300 ps]
I == == il=
l Extended mode enabled | |Keep | il ith_bistcellregiz o
K 5.5 Ja3) ChaseX Hfig
dataflow

File Edit View Navigate Trace Tools Window
IEET I Ry
[" @@ e 18%3%% 220 QR Bl x @il e

SR B 3e T

#ASSIGN#8 #ALWAYS#13

StX+StX

K

ps 48 ns
Cursor 1 35300 ps | [35300 ps]

] =l =
| Exended mode enabled | |Keep | 1] fth_bistcellreg/m1/s1

5.6 ChaseX IjftBn
P*&F?%IJ 5.6 FinEIE:

W SRR E O, 1R BLSERAE 30ns ] 40ns 2 falEi A d1 ik Hiz, i3
B z AR — BN Z B o AR AN X, A#ASSIGN#16 BEFE4T 5, MV HIAE dataflow T
(I T T, St G I P E R i N B LR A5 5 DA I TR . NIX L3R ATT7E 21 T ModelSim (1)
K ChaseX I

[ [ [E1==

&

S




5.2 Xf37& = (Code Coverage)

A7 15 2 W UE U & 5 e A, A IR AR o 1) — AN BB Ml ARG 4 55
/L ERT] 95%LL b, A RRIEACU N AR AR i FrE I, AR NLE G P
L3

ARG 55 562 DRAIE = BT ARG I D B4, EIAN TR 40 45t o BV A2 AR 7 55 AN 43 S 7
RIS IAE] 100%, WANGEH @ LUt D215 2] 100%HI3UE, BRAERTA B 53 37 55 4
REREAT A Gl g o 7R R BTk oh, AR I — AN U s A6 UE 58— AN ot B — AMEHUR AN SE
(17, 38 PR 2 AN AT L0 IE L B D BRI SN T 1T, AN HL R 1R D e 6 UE A7 201N
JihIE R SE R, XIS UE 7 2 AR 7 55 2% S AR L, DRA mT DU i A QR 2 2 Feoke 4 Tl
JAhR Th g 7 15 AR . ModelSim () Code coverage ANHAEIC 5 &MU AL ) “AT 8 o7
oy R, T H B &N S5l AT I, I R FE I A T A

AT 1T IXAS S Ay R SR 7 W] I 547 ok Rt e (R A 7 5 6

AP YT TR project3, 7E labd H & Fgig—A projectd ¥ TFE, 76 TFEHH
T lab4 (¥ fifo.v 5 th_fifo.v PN

N T SRR 55, (R PEZ AT SR E — M omikJE e, 7E project 2RI AT Ctrl B
rh fifo.v 5 to_fifo.v PIANSCHE, AU ATREAS B R Rk, W Properties..., WK 5.7 iR

Bk Project Compiler Settings XJiftE, 1L+ Coverage %%, ¥ Enable Statement
Coverage. Enable Branch coverage. Enable Condition Coverage. Enable Expression Coverage.
Enable 0/1Toggle Coverage. Ignore VHDL Subprograms Z5E1i$] %), il 5.8 fizn, i
OK i 5E «

ModelSim SE PLUS 6.1

wWorkspace

h] tb_fifo.v
h] fifo.v

Properties...

Kl 5.7 g iF)E
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Project Compiler Settings

KU U EUR U LU

K 5.8 gt B E

MaodelSim SE PLUS 6.1

; “timescale Insflns
Library module fifoe (data_out,full, emp
Module input rd,wr,rst,olk;
input[7:0] data_in;
cutput full, empty;
o . reg full, empty;
Simulate with Coverage i Ou%pum;mpd‘gta out;
P reg[7:0] data_out;
reg[7:0lmemory[16:07;
integer rp,wp;
always @(negedge rst or posedy
begin
if{lrst)
begin
data_out="kL00000000;

THE PROPERTY
R ITS LICENSORS

5.9 Jrighii
RIS R TE—FE, A A B EE Compile All, #EAT4iT. £ T 2R3

%33 1



ModelSim 5256

FUAINHE, Kl 5.9 . AZEEPE Simulate, % Simulate with Coverage, IR HY R 7
-5 AT A A, 3L T W1 Missed Coverage. Details. Instance Coverage %5 Py ik (1) 7 H o
ERSIRG, WHPATIRZAT, A s A wE G2, R e & BT e
(3. 4k 5.10 s,

ModelSim SE PLUS 6.1

Jf memory write in
o Ul always@(posedge clk) begin

if(wr &€& ~full_in) mem[wp]<=datain;
@ #IMPLICIT-WIRE(cT... end

@ #IMPLICIT-WIRE(rs... /F memory writs pointer incerement

@ #IMPLICIT-WIRE(mr... alel?yls@(posedgfut.:lk or negedge rst) begin
@ #IMPLICIT-HIRECKd. .. gléérggéixp“ ;

@ #IMPLICIT-WIRE(da. .. = =

@ #INITIAL#13

@ #INITIAL#20

@ #INITIAL#26

th_fifo/ul Module

ModelSim> vwsim -coverage work,tb_fifo
# wvsim —coverage work. tb_fifo
Loading work. th_fifo
Loading waork. fifo
o Warning: (vsim-3009) [TSCALE] - Module “fifo’ does not have a "timescale directive in effect, but previou
modules do.
Region: /tb_fifo/ul

K 5.10 A sl B A

PATOTE, AT 5E LR Frmiin B 5.11 Fro.
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MedelSim SE PLUS 6.1

L@ #IMPLICIT-WIRECC] ...

L@ #IMPLICIT-WIRECrs. ..

@ #IMPLICIT-WIRECwr. ..
@ #IMPLICIT-WIRE(rd. ..
@ #IMPLICIT-WIRE(da. ..

- #INITIAL#1S

L@ #INITIAL#2O

h] ]
L@ FINITIAL#26 —— T
[h] tb_fifo.v

o /tb_fifosu fifo Module

#* Warning: (vsim-3009) [TSCALE] - Module “fifo’ does not have a "timescale dirsctive in effect, but previou
s modules do
# Region: /th_fifo/ul
YSIM 5> run -all
# Break at /home/chisun/modelsimLab/lab4a/tb_fifo.v Tine 104

WEIM 6> A\RQOAROD

K 5.11 i EE& R

BEI, 439903 $% Instance Coverage HEH () to_fifo ok # to_fifo/ul (t sl 2 4 o4 fifo) Hg
M IHERITG, Missed Coverage HEHT 1N 2o AHM IR AE M0, DU 7RI v oo b i
A 875 15 21 1 A 2% - Missed Coverage AEH AH W[4 Statement., Branch. Condition. Expression.
Toggle 55432, MEFEAN IR 43 S AT LG Y. [ 27X — B B 5 B TE A o A a5 2
(115 f){E Missed Statements HE-FEFT L T 206418 Xo 76 LT YEARAS Hh B0 9l 78 o5 21 115 )
W AR FT b T 20y Xo JEAARS R 3 B AT I B A AT AT B T SR XS 5 . il Missed
Coverage H'#Ji& 1), Details HErb 25 7 AH N B A T4 B o

EFXFBATH 9286 N 2%, AT 46 i Instance Coverage HEFF (Y tb_fifo, % Missed
Coverage Hlif k%2, v LLA 3 to_fifo W ITAT (5 A #A A TRE T o I 4T Missed
Coverage, 14 5.12 firow.

Missed Coverage

Missed Coverage ————— =

F€ 5.12 th_fifo fURS 7 i



ModelSim 5256

i%H Instance Coverage H (1) th_fifo/ul (thigh 2 45 I o+ fifo), 412 Missed Coverage % 5.
MO R M EE, 1] LG BRI fifo HISARAD TR B B s 2 EA), Wl 5.13 TR

Missed Coverage

Missed Coverage

* Missed Statements
Bﬂj fifo.w

41  full_in <= 17hbi;

|4 5.13 fifo fLAL 7 =%

437k Statement. Branch. Condition. Expression. Toggle 2535 i3, n] LAF 255 Fh
R B AT B 5 B TE )

[F] N 7E Workspace H b ] LB I 78R 545, WA M S5 15 5, Wi
5.14 iR

MaodelSim SE PLUS 6.1

if(!rst) empty_in <= 1'bl;
else begin

==wp- L 1 (rp=mdt
empty_in<=1‘bl;
else if{empty_in && wr) empty_in<=
end

e
endmodule :
e

Region: stb_fifosul
YSIM 55 run -all
# Break at /home/chjsun/modelsimLab/labd/tb_fifo.v 1ine 104

YSIM 6> \x00WX00

& 5.14 W &

[ TR LA N URRIE RSO EE, 3 th_fifo.v SCEEHeRk th_fifo_full.v SCEE(tb_fifo_full.v
SCAFRAR T H 3% labd F). tb_fifo_full.v JREURIXS fifo.v A AL 7 55 v] LA 2] 100% .
[R]2EATTAT DU B — R 3 AN IR R AN [

4536 1L



