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input (A
a

)

output (H7)

5 | »—fand

“timescale

and_or_not.v

1ns/1ns

module and_or_not (a, b, f_and, f_or, f_not);

input

output
assign
assign
assign

endmodule

—:—= and_

a, b;

f_and, f_or, f_not;

f_and = a & b; // AND

f_or =a |
f_not = ~a;
or_not.v

b; // OR
// NOT

All L10 (Verilog)

EBREERR S E

f_and=a-b AND

for=a+b OR
f_not=23a NOT

and_or_notyv
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https://yamin.cis.k.hosei.ac.jp/lectures/logic/and_or_not.v

logic 7 # LK %EED

Finder - 77U —>ay s a1—F54 U544 5 X—3IFIL

yamin@mac ~ % 1ls -1

yamin@mac ~ % mkdir logic

yamin@mac ~ % cd logic

yamin@mac logic % 1ls -1

yamin@mac logic % touch and_or_not.v
yamin@mac logic % open -e and_or_not.v

Safari 74 >~ K7 Tcommand +a,command + ¢

Text editor T command +v,command +s, command + w

yamin@mac logic % 1ls -1
yamin@mac logic % cat and_or_not.v
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ece and_or_not_tb.v ANfESOEEEET

“timescale 1ns/1ns
Ons 1ns 2ns 3ns 4ns
L Il

module and_or_not_tb;

reg a, b;
wire f_and, f_or, f_not; d o 1 o 1

and_or_not i@ (a, b, f_and, f_or, f_not); b 6] 0 1 1
initial begin
#0 a = 0;
# b = 0; and_or_not_tb.v
#4 $finish;
end
always #1 a = ~a; VYo RDT77ANELT A= F

always #2 b = ~b;

initial begin
$dumpfile ("and_or_not.vcd");
$dumpvars;

end

endmodule
-:-—— and_or_not_tb.v All L22 (Verilog)
Beginning of buffer
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TAMNVFHAED

logic D&% —IF LT

yamin@mac logic % touch and_or_not_tb.v
yamin@mac logic % open -e and_or_not_tb.v

Safari 7 4 >~ K7 command + a, command + ¢

Text editor T command +v,command +s, command + w

yamin@mac logic % 1ls -1
yamin@mac logic % cat and_or_not_tb.v
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vIal—v3ayvEREE

logic — open -n -W -a gtkwave -args -chdir — 76x5

yamin@mac logic % iverilog -Wall -o and_or_not and_or_not_tb.v and_or_not.v ||B
yamin@mac logic % ./and_or_not

VCD info: dumpfile and_or_not.vcd opened for output.

yamin@mac logic % gtkwave and_or_not.vcd

GTKWave - and_or_not.ved

D \ *\ ‘\ From: 0 sec To: 4ns a—l
- SST Signals Waves
b Time p -
a
b
‘‘‘‘‘‘ . f_and
f_or
f_not

Append  Insert Replace . > ,f not — "’a. // NOT >
— ’
e oI



iverilog & gtkwave @A > X k —JL

verilog &
gtkwave D
A AF—=Jb




Homebrew ® 4 > X b —JL

iverilog & gtkwave 4 Y X b =L B (2IF, £3
Homebrew =4 > XA =L B2 0ELH B,

Homebrew %4 X k=L 5 (C1E. RD Web
R=T%SHBLTLIEE N,

M1 MacBook Air Package Installation

ZOHE, brewaIXw Y REFERLTSYy T —% 4
VA K—ITZE B,
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https://yamin.cis.k.hosei.ac.jp/mac

verilog & gtkwave D A1 > Xk —)b

iverilogZz A4 v X b= 5

% brew install icarus-verilog

% iverilog -Wall -o and_or_not and_or_not_tb.v and_or_not.v
% ./and_or_not

VCD info: dumpfile and_or_not.vcd opened for output.

gtkwave =4 Y X b —JL 4 3:

% brew install --cask gtkwave
% sudo cpan install Switch

Finder - Applications - Control-click gtkwave - Open
% sudo cpan install Switch
Finder - Applications - Control-click gtkwave - Open

% gtkwave and_or_not.vcd &
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0 0 o | 1 v o 1
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HER L HEOROF (EEE)

HEROH: Y=S-A0+S-Al

ZDHEBR ORI RE KR
AO DEAO
~ S-AO+S-Al
—>0— S Y
Al
S D?Al

BB (BW) B — #REE — HEM (EW)
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IR T & amEE R EE DB (Verilog HDL)

wmERADAF: V=S -A0+S- Al
Z DB D Verilog HDL IZ & 2 [E 1

‘timescale 1ns/1ns

module example (A0, A1, S, Y);
input AO, Al, S;
output Y;
assign Y = S & A0 | S & A1,

endmodule

BEIBLL (BW) BT — HREE — HEM (BEW)

AT SIS R S 5 2023 %9 A 26 B (X)
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mIE T &SRR 0B (Verilog HDL)
SHEXOF: Y =5-A0+S Al

Z DER D Verilog HDL IZ & % [E]#

example.v
“timescale 1ns/1ns
module example (A@, A1, S, Y);
input A@, Al, S;
output Y;

assign Y = ~5 & A@ | S & Al;

endmodule exa m pleV

-:-— example.v A1l L8 (Veril
I Y =S . A0 +5S - Al
L4 L4
S &

Verilog HDL: Y = AO | S & Al

EBRA IR
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https://yamin.cis.k.hosei.ac.jp/lectures/logic/example.v

MR REBREOH (7R MRV TF)

0o eummiey ANESDEEIEET

“timescale 1ns/1ns

Ons 2ns 4ns 6ns 8ns
module example_tb; L 1 1 1 1

reg A0, Al, S;

wire Y; AOO[1]|O|1|O0O|1]|0O]|1
example i@ (A@, A1, S, Y);
AL O O|1 1|0 O|1 1
initial begin
#0 AQ = 0;
#0 Al = 0; S 0O 0O O Of1 1 1 1
#0 S = 0;

#8 $finish;
end

always #1 AQ
always #2 Al
always #4 S

2o, example_tb.v
NS:'

initial begin
$dumpfile (“example.vcd");
$dumpvars;

end

endmodule
-:——— example_tb.v All L24 (Veril,
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https://yamin.cis.k.hosei.ac.jp/lectures/logic/example_tb.v

@® @ logic — open -n -W -a gtkwave -args -chdir — 76x5

yamin@mac logic % iverilog -Wall -o example example_tb.v example.v L
yamin@mac logic % ./example

VCD info: dumpfile example.vcd opened for output.

yamin@mac logic % gtkwave example.vcd

GTKWave - example.ved

g% U \ *’\ ‘\ From: 0 sec To: 8ns v
v SST Signals Waves
+ %, example_tb Time i
AQ
Al
....... =

Type Signals

Y

AO+S-A1l=1-A0+0-A1=A0+0=A0
S=10E, Y=S-A0+S-A1=0-A0+1-A1=0+A1=A1
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N—Fyz7EARSE

» Verilog HDL (Hardware Description Language)
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W1 : PR EN XOR: A@B=A-B+A-B
ﬁé-A@B@Cwiﬁﬁ%%xﬁthémo
FE APBOC=(AeB)@pC

AT 7
AlB|Cc|A|B|AB|AB|A®B | AsBacC
OJO0]O] 1

0

0

0

1

1

1

I[1|1]0]O0
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iR | (100 &)

MR8 2 . iverilog & gtkwave B L T, ME1 D
Verilog HDLEIEE%#> 2 aL—> a3 v L, KFE%=ME
loEBEFxREERLTCEZIL, AERELIEDHDIL.
(1) [EE& xor3.v. (2) T X X F xor3_tbyv, FE1T:
iverilog -Wall -o xor3 xor3_tb.v xor3.v
./xor3
gtkwave xor3.vcd &

L 7R— b pdf : logic-01-23k0000-EBAE F.pdf
L 7R— b tex : logic-01-23k0000-EBAE F.tex

TeX DA > X k—JL : Mac Package Installation
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Source Tools Layout Bookmarks

Window

Help

- WS

BB

O-d

| ¢

I e ]

2353 3|

=0 o) Bl %

4 Transaript

A ubrary Hd x| [h]E; _or_not.v - Default Hdl x|
F¥iame [yoe  [patn ] 2f| o |2
(41} 220model Library  $MODEL_TECH/../altera/vhdl/220madel 1 timescale 1lns/lns

i 220model_ver Library  $MODEL TECH/../altera/veriog/220m... 2

(sl alter= Library $MODEL_TECH../alterajvhdl/altera 3 (a, b, £_and, £ oz, £ not);

sl aitera_nsim Lbrary  SMODEL_TECHY../alterajvhdljaitera | 4

(s fll, sitera_nsim_ver  Library  SMODEL_TECHY../alterajverllogaltera... B

] altera_mf Library  $MODEL_TECHY../alterajvhdlaltera_mf €

[l altera_mf_ver Library  $MODEL_TECH/../altera/verilog/altera...

(sl aitera_ver Library $MODEL_TECH../altera jverilog/altera -

sl atoxd Library  $MODEL_TECHY../alterajvhdljaltgxd 1;

4l altoxd i Ubrary  §MODEL_TECHY../alterajvhdljaltgxh 1 cndmodule

(-4l altoxb_ver Lbrary  $MODEL_TECHY../dltera/veriog/altgxb 12

i), arriagx Library  §MODEL TECH../alterajvhdl/arriagx

(sl amiags_hssi Library $MODEL_TECH/../altera fvhdlfarriagx_.

(k) arriagx_hssi_ver  Library $MODEL_TECH../altera jverilog/arriag

(4l ariag_ver Library $MODEL_TECH/.. /alterajverilog/arriagx

(w4l arriai Library  $MODEL_TECH/../altera/vhdfarriaii

w1l arriaii hssi Library  $MODEL TECHY../alteravhdl/arriai hssi - |

Modelsim:>

and_or_notyv

+ Reading C:/altera/13.1/modelsim_ase/tcl/vsim/pref.tel

RE

File » New » Source » Verilog

and_or_notv

[ <Ho Design Loaded>

[ <o Context>

[ 7o |

3

WEEEAP (1)
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File Edit View Compile Simulate Add Source Tools Layout Bookmarks Window Help
CFHLS I BBROO-MEH| P tises H toyout [iopesion vl H Coliayost plcorums ¥ ‘
2-3-98-3 | %% 0 8Kl

i vibrary Hdl x| |_or_not_th.v - Default Hdl x]
F¥iame [yoe  [patn mE |
(41} 220model Library  $MODEL_TECH/../altera/vhdl/220model 1 ‘timescale Ins/lIns

-t 220model_ver Library  $MODEL TECH/../altera/veriog/220m... 2

(sl alter= Library $MODEL_TECH../alterajvhdl/altera 3 mad

(sl aitera_insim Library  SMODEL_TECH{../altera/vhdaltera_| 4

(s fll, sitera_nsim_ver  Library  SMODEL_TECHY../alterajverllogaltera... B f_ox, I noti

] altera_mf Lbrary  §MODEL_TECHY../alterajvhdl/altera_mf € .

Gl altera_mf_ver Library  §MODEL_TECHY../alterajverilog/altera. .. 10 (&, b, £ and, £ er, I not)s

(sl aitera_ver Library $MODEL_TECH../altera jverilog/altera -

sl altxd Library  $MODEL_TECH{../altera/vhdlfaltgxb :

i, altoxb_lib Library  $MODEL_TECH/../altera/vhdlfaltgxh

(-4l altoxb_ver Lbrary  $MODEL_TECHY../dltera/veriog/altgxb sh;

w4l arriaox Library  $MODEL_TECH/../altera/vhdl/arriagx

(sl amiags_hssi Library $MODEL_TECH/../altera fvhdlfarriagx_.

(k) arriagx_hssi_ver  Library $MODEL_TECH../altera jverilog/arriag alvavs 1 a = ~a;

(4l ariag_ver Library $MODEL_TECH/../altera fverilog /arriagx always #2 b = ~b;

+ arriaii Library SMODEL_TECH.. /altera/vhdl/arriail

(w4l arriai_hssi Library  $MODEL_TECH/../altera/vhd|farriaii_hssi ial begin

(#1fl arrisii_hssi_ver Library $MODEL_TECH../altera verilog/arriaii Sdumpfile r_not.ved");

(-4l arrizi_pcie_hip Library $MODEL_TECH../alterajvhdlfarriaii_p.. Sdumpvars;

(sl amiai_pie_hip_ver...Library  SMODEL_TECHY../altera/veriogarmiail.. end

+ arriaii_ver Library $MODEL_TECHY../altera/verilog/arriail

-4l arisioz Ubrary  §MODEL_TECHL../altera/vhdlfarrisicz gndmodale

(el arriziiaz hssi Librarv  MODEL TECH/../altera/vhdl/arrisiiaz. . JJ
. File » New » Source » Verilog gmssms. fiE
2] Hdl x|
l.and_or_not_tb.v ICRHF and_or_not_tbyv -
[ <o Design Loaded> [$MODEL_TECH/../altera/vhdl/220madel [ i 5cok13 | P
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R E AL

Simulate  Add  Source

2@ O-M

2353 3|

=0 o) Bl %

M Library
lName [Tyoe  [Path
(41} 220model Library  $MODEL_TECH/../dlterd]
(-l 220madel_ver Library ~ SMODEL_TECH/../altera]
(sl alter= Library $MODEL_TECH/../altera]
(4l altera_insim Library $MODEL_TECH.. /altera]
(-4l altera_nsim_ver Library $MODEL_TECH/.. /altera]
(w4l altera_mf Library  $MODEL_TECH/../dlterg]
[l altera_mf_ver Library ~ SMODEL_TECH/../altera]
(sl aitera_ver Library $MODEL_TECH/../altera]
(el altgd Library $MODEL_TECH/../altera
(4l altgxb_lib Library $MODEL_TECH/.. /altera]
(-l altoxb_ver Library  $MODEL_TECH/../dlterg]
i), arriagx Library  §MODEL_TECHY../altera|
(sl amiags_hssi Library $MODEL_TECH/../altera]
arriame beci wmr  Uvars  SMONEL TEAUH falbere]
A Transcript

Modelsim >

+ Reading C:/altera/13.1/modelsim ase/tcl/vsil
cd C:/Users/yamin/Documents/logic

Library: [work -

T4 NOIERT):

*
7499 TIER
|

FRIrF

"
4739

w

F9k0-5

Compile » Compile...

lo0id

and_or_notv
‘and_or_not_th.v

FrANAN):

[and_or not to

and_or_notv"

TP NOERT)

| Compile
[HDL Fites (*.v;" 1 "uhd; " vhel;"vho; " hdllvo;"vp, = | Done

|

= Done

[sMoDEL_TECHL.. /altera/verilog/220model
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=0 o) Bl %

vlog -reportprogress 300 -work work C:/Users/yamin/Documents/logic/and_or_not.v
+ Model Technology ModelSim ALTERA vleg 10.1d Compiler 2012.11 Nov 2 2012
+ -- Compiling module and_or_not

+ Top level modules:

and_or_not
v10g -reportprogress 300 -work work C:/Users/yamin/Documents/logic/and_or_not_tb.v

f iIate » Start Simulation...

Hdl x|

SDF 1 Others ]

[patn

i vibrary Hdl x| [h]C _or_not.v - Default
¥IName [Tyoe  [Path ]2 = |
gl werk Lbrary  CifUsers/yamin/Documents fogic/work 1 cinescals
-4l 220model Lbrary  SMODEL TECH]../alterajvhdl/220model 2
Jm 220model_ver Library $MODEL_TECH.. /altera verilog/220m.. 3

[l altera Library $MODEL_TECH../alterajvhdlfaltera 4 Design I VHDL ] Verilog } Libraries l
ﬂ_m altera_nsim Lbrary  SMODEL_TECH/..(alterajvhdlaltera | s
] altera_insm_ver  Library  $MODEL_TECH/../alterajveriog/altera. . € [feme [Type
gl siteramf Uibrary  §MODEL_TECH/..Jaltera/vhdl/altera_mf =l work Lbrary
-l sltera_mf ver Library  §MODEL_TECHY.. altera/verilog/altera. g {[Jand ornot  Modue
], altera_ver Librory  §MODEL _TECHY. . alterajverilog/altera 1; {Jand or_not b Module
il st Library  $MODEL_TECH../alterajvhdljaitgxb 1 I il 220model Library
i, st b Ubrary  SMODEL TECHL..Jaterajuhdljatoxd b rlll 20modelver - Library
4l altex_ver Lbrary  SMODEL TECH/...tera/veriogaltgxb & il a:“e’a o LEE’EW
) arisx Worery  SHODEL TECHL. v g B = ﬂ :“::f‘:::g - t:b::

o bt lemr  eMAnE TEAY fbboen kbl - _or.r _Insim_

(-l altera_mf Library

A Transcript £ -
+ 4

Design Urit(s)

C:/Users/yamin/Documents flogic/work
C:/Users/yamin/Documents/legic/and _.
C:/Users/yamin/Documents logic/and _...
$MODEL_TECH/../alterafvhd|{220model
$MODEL_TECH.. /altera jverilog/220m..
$MODEL_TECH/../alterajvhd/altera
$MODEL_TECH/../altera/vhdl/altera |,
$MODEL TECHY. /alterajverlog/altera...
$MODEL_TECH../alterafvhdlfaltera_mf

Resolution

[worx.and_or_not_tb

Optiization

I~ Enable optimization

[aezaure

Optimization Options. ..

~

0K cancel

Ln: 12 Col: 0
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&; & D ia 8
Layout [simulate J H ColumnLayout [A11Columns ﬂ H £

IRy

IR

wow-all i g BARGR|] e owdetot | wd]| [0 [0 [F fe || R o o o]
oo wG- e | Semin | |k H o mim
&} sm -Defauit ————mi——— Hdi X |§aobjects Hdl x| Uwave -Default
rlinstance [Design urit_[Design unit type |
j! and,m,nuun and_or_not... Module

and_or_not  Module
2nd or_not_ Process

In Transcnpt vvmdovv

a d d Wa\/e / * %Z’mﬂ:esses et [Type (filtered) '\lsiil %
<

run 100ns ‘ 2
. Are you sure you want to finish? £t Wz == 7

1 Transcript Hdl
+ Loading work.and or_not_tb

VSIM 14> aad wave /*
Vs 15> run 1000 =

# *+ Note: 3finish : sers/yamin/Documents/logic/and or_not_tb.v(1l2)
i Time: 4 ns IEE[‘aEan 0 Instance: /and_or_not_tk
Mow: 4ns Delta: 0 [sim: /and_or_not_tb

Ky
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n ALTERA STARTER EDITION

File Edit View Compile Simulate Add Wave Tools Layout Bookmarks Window Help
B SE 8 +BBL 0-BEF| Hres [ eHunume iy e tiaaa
Layout [simulate vl H ColumnLay, ] H [ B Ss - R | H Ry % H ’T E @ ﬂ i ‘

’w)m&Hggkﬂ"tlfjH@lQQQ%],wv » % 3 3 o) o) 2
T T Y H Tnm:ie i
&} sm -Defauit il x| §aObjects Hdl x| U Wave - Default Hl x|
rlinstance [Design urit _[pesign urittype _|!
=rgledornotth  andor not... Modie
ool 0 and_or_not  Module
P #INITTAL#9 and_or_not... Process

& FALWAYSEIS  and_or_not... Process
& FALWAYSZ16  and_or_not... Process
& #INTIAL#18  and_or_not... Frocess
| #vsim_capacity# Capacity

%3 Processes (Active)

Hdl x|

BT 4> RN HZU YT e Zoom Full
g g o2

« i J J Dataflow and_or_not_tb.v <[5}
| Transaript Hal x|
4 Loading work.and_or_not_tb Al

# Loading work.and or_not

VSIM 14> add wave /%
VSIM 155> run 100ns

+ *+ Note: $finish  : C:/Users/yamin/Documents/logic/and_or_not_tb.v(12)
i Time: 4 ns Iteration: 0 Instance: /and_or_not_th
Mow: 4ns Delta: 0 [sim: /and_or_not_tb Onstodns

3
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