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Verilog Introduction

. Verilog ®_F % KRz it/ fg et
o MEET fu A BRI FAF SR e ER

module adder (input a, input b, output c, output s);
assignc=a & b;
assign s =a " b;

endmodule
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Verilog Introduction

Transistor Level, Gate Level, Register Transfer
Level, Behavioral Level

. Verilog w3IF A Levelfm iR & @

o X P IFAL € fI* Gate Level kit p &%

Behavioral Level | * High

Functional description v

Register Transfer Level |

Abstraction Level

Logic gates connection <—{ Gate Level |

¥

Transistors «——  Transistor Level | | Low
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Verilog Introduction

e Transistor Level to Gate Level

""P'J—J
X o—+ T X
Mp1 Mip2 Logic Course
source a
Y o—.-E}SE body EI 3
drain F]_
Vout o Y
T )
Mn1l drain
gate body
source NAND
f\»"lng'ﬂ| .
ain )
gate ody NAND Gate in Gate Level
S0urce
GND

NAND Gate in Transistor Level
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Describe circuitry with verilog

. i‘eri ¢ 9 it hGate Level & % » it T Ba ek & =
» AR

o Verilog BB a2 ﬁv‘\gﬁﬁﬁhﬂ VN A

TR BT RE I L P EBIER X R

S SR D ED D

and or xnor

DDy

nand nor

=gt Ds

not xor
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Constructing Circuitry

. Verilog A # 1
Module name Port list
" —
module adder|(input a, input b, output ¢, output s);
assign c = a & b;
assign s =a " b;
endmodule
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Constructing Circuitry

<Gate Type> <ldentifier=(Output,Inputl,Input2)

. Verilog A ~BIEM 7 2
o Gate type: verilog #& & 2 B {ER L4

(and, nand, or, xor, nor, Xnor, not +-«-+- )
o Identifier (Optional) : BIER LAl Wi > & 14}
8B

N module NOT (input A, output B

A — O— B — nand (B, A, A

4 74{“”':":1 . H\A\’ (output,input,input)

Lab 1 problem : rNAND% i=NOT
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Constructing Circuitry

® % wire kA b OBAER

OR ((input a,input b,output o

( J
OR
a ——
C
nandl —
:: 0
d
nand3
b —

nand2

Lab 1 problem : r#NAND% i*OR

module

» wire c,d
nand nandl({c,a,a
nand nand2(d,b, b
nand nand3(o,c,d

en{In]AdJle \ \

Gate Type

Identifier

(output,input,input)
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Xilinx Vivado

. 34 FVivadoX £]:F - B ATOE %

/' Vivado 2021 2 — u] X
File Flow Tools Window Help Q- Quick Atcess
VIVADO' & XILINX.
ML Editions
Quick Start Recent Projects

roject_1
Create Project > p J_ /Dell/D

Open Project >

Open Example Project >

Tasks

Manage IP >
Open Hardware Manager »
Vivado Store >

Learning Center

Documentation and Tutorials >
Quick Take Videos >
What's New in 2021.2 >

Tel Console
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Xilinx Vivado

¢ Mew Project

Project Name

Enter a name for your project and specify a directory where the project data files will be stored.

Projectname:  projeci_1
Project location: | C:/Users/DelliDeskiop

Create project subdirectory

Project will be created at: C:/Users/DelliDesktop/project_1

Py
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Xilinx Vivado

¢ Mew Project

Project Type

Specify the type of project to create

# RTL Project
You will be able to add sources, create block designs in IP Integrator, generfte IP, run RTL analysis, synthesis, implementation, design planning and analysis

Do not specify sources at this time

Projectis an extensible Vitis platform

Post-synthesis Project
You will be able to add sources, view device resources, run design analysis, planning and implementation

{0 Planning Project
Do not specify design sources. You will be able to view part/package resources.

Imported Project
Create aVivado project from a Synplify, XST or ISE Project File

Example Project
Create a new Vivado project from a predefined template
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Xilinx Vivado

. 2 Add Files

¢ Mew Project X

Add Sources

Specify HOL, netlist, Block Design, and IP files, or directories containing those files, to add to your project Create a new source file on disk and add it to your project ‘
You can also add and create sources later.

+

a

Add Files

Add Directories | | Create File

Target language: | Verilog (¥ Simulator language: | Mixed o
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Xilinx Vivado

e TA# B Z 4 2 & %

¢ Mew Project x

Add Sources

Specify HOL, netlist, Block Design, and IP files, or directories containing those files, to add to your project. Create a new source file on disk and add it to your project. '
You can also add and create sources later.

+. & @ iveVerilogh
Index Mame Library HOL Source For Location
[ ] 1 example.v xil_defaultlib  Synthesis & Simulation - CiUsers/DelllDeskiop/srofexample
. 2 golden.data  MIA MIA » CiUsers/DelllDeskiop/src/example
[ ] 3 thv xil_defaultlib  Synthesis & Simulation -~ Ci/Users/DelllDesktop/src/example

" sk b %

Add Files | | Add Directories | | Create File
Scan and add RTL include files into project
Copy sources into project
Target language: | Verilog ~ Simulator language: | Mixed w
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Xilinx Vivado

gl :% Next

¢ MNew Project

Add Constraints (optional)

Specify or create constraint files for physical and timing constraints.

Add Fil

es H Create File

]
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Xilinx Vivado

o 12 Fpynq-z2e7 +

¢ MNew Project X

Default Part

Choose a default Xilinx part or board for your project '

Parts | Boards
@ To fetch the |atest available boards from git repository, click on 'Refresh’ button. Dismiss

Reset All Filters

Vendor: | All o Mame: All o Board Rev. | Latest o
Q o,
Search: | Q- w
Dicplay Mames Provisu Staty Vendar Eile \areinn  Pard uo
pyn-z2 ~
Installed tulcomiw 1.0 xc7z020clg400-1 400
iaaEe SO
= -
A panion Card Connections . o Installed xlinx.com 1.3 Som Vision Platform Board 78
Kria K261 SOM A
- P T N N S UL
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Xilinx Vivado

PROGRAM AND DEBUG
¥ Generale Bitstream

> Open Hardware Manager

-~ o 9 2 l% . . » = -
T { A H
e >UT & K 3 -1
T »
—_— 4 project_1 - [C:/Users/Dell/Desktop/project_1 /project_1.xpr] - Vivade 2021.2 - o X
o File  Edit Flow Tools Reports  Window  Layout  View  Help Guick Access Ready
j = = b 4 b‘ HINEE « TN )3 Default Layout ~
.
m v PROJECT MANAGER _
Sources 2 _00 X Project Summary 200 X
‘ﬂ‘ Settings - " )
c ) a = = + = Overview | Dashboard
f 1 Add Sources
C ~ = Design Sources (1) ~
Language Templates ~ @2 tb by (1) Settings  Edit
3 O
CD “F IP Catalog ® Pt - example (example v) Project name: project_1
’ Constraints Project location: C:Users/DelliDesktopiproject_1
m ~ P INTEGRATOR » - Simulation Sources (1) Product family: Zyna-7000
i Create Block Design ’ Uity Sources Project part: 0clg400-1)
Q Top module name:
Hierarchy = Libraries  Comp Targetlanguage Verilog
Simulater language: Mixed
(n Source File Properties ?2 _00BG X
¥ SIMULATION
@ examplev - -] Board Part
U) Run Simulation
~
H [+] Enabled Display name pyng-z2 '
Board part name: tul.com.tw.pyng-z2:part0:1.0
c.D ¥ RTLANALYSIS Location: C:/Users/DelllDesktop/src C sl
> Open Elaborated Design T ETE i =
Trpe Verilog E‘ Connectors Mo connections Bt
v SYNTHESIS Library «il_defaultlib Iz‘ N Repository path: H:XilinVivadoi2021 2/data/boards/board_files
URL: hittp:ihww tul com tw b
P Run Synthesis General  Properties < >
QD >
U Tcl Console | Messapges |Log | Reports | DesignRuns  x ?_00
o ~ IMPLEMENTATION Q T = + %
_1 » Run Implementation Mame Constraints  Status WNS TNS WHS THS WBSS TPWS TotalPower FailedRoutes LUT FF BRAM URAM DSP Stat Elapsed Run Strategy
Q.) > Openlim v synth_1 constrs_1 Mot started Vivado Synthesis Defaults |
I impl_1 constrs_1 Mot started Vivado Implementation Def
o Y
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Xilinx Vivado

32 # % ¥ eSIMULATION->Run Simulation->Run
Behavioral Simulation

¢ project_1 - [C:/Users/Dell/Desktop/praject_1/project_1 xpr] - Vivado 2021.2

File  Edit Flow Tools Repors

g X b,

2}

Flow Navigator

1]

¥ PROJECT MANAGER
'ﬂ Setlings
Add Sources
Language Templates

TF IP Catalog

~ IPINTEGRATOR

Create Block Design

Window  Layout View  Help
LI - B »

PROJECT MANAGER - project_1

Quick Access

~  BIMULATION

Run Simulation

' RTL ANALYS

> Open Elj

¥ SYNTHESIS

P Run Synuresrs

Run Behavioral Simulation

Traenerar T ETopeEeET

Sources 2 00X
QT s + d
= Design Sources (1)
v @5 th by (1)
@ exi  example (example.v)
? Constraints
» (= Simulation Sources (1)
> Utility Sources
Hierarchy = Libraries
SourceTiePropertes ?2 _00C X
@ examplev - o
~
rsiDelliDgsktopl/src
lultlip I::I
L e

Tcl Console | Messages Log | Reporis

Design Runs

*®

Project Summary

Overview | Dashboard

Seftings  Edit

Project name:
Project location:
Product family:
Project part

Top module name
Target language:

Simulator language:

Board Part

Display name:
Board part name:
Board revision
Connectors:
Repository path
URL:

— ] *
Ready

Default Layout w

project_1

C:Users/DelliDesktopiproject_1
Zyng-7000

0clg400-1)

pyng-z2

tul.com.tw.pyng-z2:part0: 1.0

1.0

No connections
H:XilinVivadoi2021.2/idata/boards/board_files

http:ihwww tul.com.tw
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q
O ¢ project 1 - [C:/Users/Dell/Desktop/projedt_1/project_1 xpr] - Wivado 2021.2 - a *
j File  Edit Flow Tools Reports  Window  Layout View Run  Help Ready
L]

= » i 4 »r » 10| ns v | ¥ Default Layout v

a a T
g Flow Navigator B S SIMULATION - Behavioral Simulation - Functional - sim_ St
ﬁ e
C PROJECT MANAGER Scope Objects Untitled 1

£ Settings - . , wa
- Q T 2 & Q Q W a a 4 )l T o
CD Add Sources

MName Design U... Block Type ™ MName Value Data Type
Q) Language Templates v Eith b Verilog Mod Wek 0 Logic
: £ |P Catalog 0 ex1 example Verilog Mod U a 0 Logic
o ookl glbl Verilog Mod Uk 0 Logic
m v IPINTEGRATOR o 0 Logic
< Create Block Design
':.BI Generate B De
E ~  SIMULATION

r Run Simulation
QJ v RTL AMALYSIS
g > Open Elaborated Design
q
QJ ¥ BYNTHESIS
— P Run Synthesis

> Open Synthes Des
< < v w

¥ IMPLEMENTATION
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TestBench

@® Testbench Z%:FH 42
O j€golden. datazf 7 #
O F1* B =ewerilog fileftbh. v s # = - Fmodule instance
O i}i@%l 31 §1¥golden. datas £ B

Note:module name & port list % ’f & 2 testbench file #@ & s— &

Read file from

golden.data -
l == Your Script

Module instance
created by your script

Compare the
golden with your
outputs

< golden.data
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RE 4% Port list
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Output
N=A
N=B
N=C
N=D

SO
0
1
0
1

S1
0
0
1
1

> N

%I%%(MUX)

A ——|0
B——|1
C——2
[)-—-—-—-)-3

Computer Architecture and System Laboratory




% I%g(MUX)
)
)
)
)

Computer Architecture and System Laboratory

30




31

x| x|x|N

X|N|Ix|X

Olx|x|N|X

]
]

0 0|IN|x|x|X

SLISOLE | F|G|H

0
1
1

o—— E
I F
2— G
3 H

ﬁﬁ% I%g(DEMUX)
i
T~

Computer Architecture and System Laboratory




ﬁﬁ% I%g(DEMUX)

Computer Architecture and System Laboratory

32




'®)
o
=

©
-
—
9>
-
>
®)
=
:l
@D
®)
—
-
-
@D
jab)
-
o
0y
<
92)
—
9"
S
—
QD
O
o
=
jab)
g
o
=S
<

LR Port list

. Input
o a,b,c,d;: Mux input signals
o mux_s0, mux_sl: mux s0, sl signal
o demux_s0, demux_sl: demux s0, sl signal

o Output

o e,1,g,h : demux output signals
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Sum

0

1

1

0
ary
Sum

Carry
0
0
0
1
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1
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2ENngs Port list

. Input
o a,b:input signals
o Output

o C: carry output signal
o S: sum output signal

35



36

%S
Sum
0
1
1
0
1
0
0
1

Carry

0

0

0

|

0

|

|

|
—

= 'ﬂ; 2-2

Computer Architecture and System Laboratory




'®)
o
-

©
-
—
9>
-
>
®)
=
:l
@D
®)
—
-
-
@D
jab)
-
o
0y
<
92)
—
9"
=
—
QD
O
o
=
jab)
g
o
=S
<

2=s Port list

. Input
o a,b,c:input signals
o Output

o carry: carry output signal
o S: sum output signal
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78 1 & 2 Pass

8 8 8 £ Rt S _rmn

— — — " —
¥ Congratulations 11 L I T | | %=1
¥ Bimolationl PAZR!I * B T O S I )
8 8 8 8 R A R ~_ T
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A Mux Demux Output
Sel

==l - el | Ry - Bl

O BN O R — R O R

O BN — e O R —

0
0
0
0
0
0
1
1

B O = O O & -

o H O H ™ O T

All=0
G=1
All=0
E=1
All=0
F=1
All=0

“

41



42

S

=
K _
SO —| — O
2 7
ﬂ_ >,
=" ol
1 R4 =
O
|
1 NN
: =
.
R
- _—
A
™ Tl
_ o
_m N
va%\.,ﬁp
2o
4
Y o

Computer Architecture and System Laboratory




43

S

~

Sum
0
1
1
0
1
0
0
1

0
0 R4 -
o
£

A AN Olo|—|o|l—~|lo|—|o| —
ME W
: =
% mﬂmﬂ‘/ Moo —|—|lo|lo| — | —
o ¥

N
|\| \ .ﬂ_ < jo|l ool — | —]| —]| —
M.M n
™ W
._A. R

Nl

va%\.,ﬁ,

2o

5

Y o

Computer Architecture and System Laboratory




AR EEEER

* 11 Lab4_Groupx i% i 3% r»?f%
« 3/22 23:59 3t moodle b MR IR

é?
-t

'®)
o
=

©
-
—
9>
-
>
®)
=
:l
@D
®)
—
-
-
@D
jab)
-
o
0y

<
92)
—
9"
S
—
QD
O
o
=
jab)
g
o
=S

<

e 3/29 23:59 = ** moodle iq—i’}f: S /}ﬁ;;)‘/‘ 7 ;Jh.’rg,l.



