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Introduction

QuestaSim is a tool from the vendor Mentor Graphics for the simulation of electronic de-
signs written in description languages like VHDL and Verilog. We will use QuestaSim but there
is also a simplified version called ModelSim. For the things we do the two act the same. You
can download a student edition of ModelSim from Mentors homepage and a version of
ModelSim will be included if you download the Vivado WebPACK from Xilinx. Vivado is a
complete tool from source file creation to FPGA download. Read more in Introduction to Vi-
vado on the homepage.

The screen shots in this tutorial are taken from version 10.7a of QuestaSim and this is what’s
installed in the labs. If you use another version of the tool there might be some slight changes
in the GUI, but they are of no importance.

This quick start tutorial is in no way complete, but it will give you what you need for the intro-
ductory lab. We will look more closely at QuestaSim later on in the course. There is a more
complete description called Introduction to QuestaSim on the homepage.

In the tool, you compile your design into code that QuestaSim can use for simulation and then
run the simulation. The simulation can be run command by command from a command line
but it’s much easier to do the simulation if we put the commands in a batch file, a so called
do file, and run this file. Using this file will also mean that if we run the simulation several
times it will always be the same simulation set that is run.

Another thing that can simplify the test is if we use test benches. A test bench is a top level
design that uses your design as a component. The test bench assigns test stimuli to the inputs
of your design and checks that the output signals from your design are as expected. In a sim-
plified version the test bench just assigns input values and you will have to check the results
at the outputs by yourself. For this to work you must make sure that the entity of your design
exactly match the component declaration in the test bench. Stick to the descriptions in the lab
assignments! If the entity and the component declaration don’t match then change your en-
tity. Don’t change the test bench!

We will go through the process of simulating a design step by step, for now leaving out things
that you don’t need right now.
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Work flow

You start QuestaSim either from the start menu or by clicking on the icon ! QuestaSim will
open up as seenin Figure 1.

[ Questa sim-64 10.7a - O x
File Edit View Compile Simulate Add Library Toels Layout Bookmarks Window Help

B - ATy -

ColumnLayout |311Columns 1] ‘ J Help
J Layout [NoDesign vl ‘
I Library
T|Name Type |Path
i’—m work Library Z:/EDA/EDA234/lab_4/VHDL/UART _to...
=l vital2000 Library SMODEL_TECH]. . fvital2000
i’—m vhdlopt_lib Library SMODEL_TECH/.. fvhdlopt_lib
1,—[‘1 vh_ux01v_lib Library SMODEL_TECH/.. fvh_ux0D1v_lib
i"m verilog Library EMODEL _TECH/.. fverilog
i’—m mtilvm Library SMODEL_TECH/.. fuvm-1. 1d
i"m mtUPF Library SMODEL_TECH/.. fupf_lib
i’—m SYNOPSYS Library SMODEL_TECH/.. fsynopsys
ﬂ—m sv_std Library SMODEL_TECH/.. /sv_std
ﬂ—m std_developerskit Library SMODEL_TECH/.. fstd_developerskit
+Hl std Library ~ $MODEL_TECH/../std
#Hl, mtRnm Library $MODEL_TECH/.. frnm

M mtPA (empty) Library SMODEL_TECH/../pa_lib
ﬂ—m mtCvm Library SMODEL_TECH/.. fovm-2.1.2
ﬂ—m oswvm Library SMODEL_TECH/.. foswvm
ﬂ—m modelsim_lib Library SMODEL_TECHY/.. fmodelsim_lib

M mgc_ams {empty) Library SMODEL_TECH/../mgc_ams 7=
ﬂ—m mc2_lib Library SMODEL_TECH/.. /mc2_lib
ﬂ—m infact Library SMODEL_TECH/.. finfact

H_ieee ey femnt) lihrary SMONFL_TFCH/. . fieee_env j
‘ : Transcript e ﬂ ﬂ ﬁ

/f Questa5im and its associated documentation contain trade J

// secrets and commercial or financial information that are the property of

/f Mentor Graphics Corporation and are privileged, confidential,

/f and exempt from disclosure under the Freedom of Information Ret,

% U.5.C. Section 552. Furthermore, this information

ff 13 prohibited from disclosure under the Trade Secrets Act,

ff 18 U.5.C. Section 1905.

I

Loading project UART_top

reading C:/Programs/Chalmers/EDA/Mentor/questasiméd 10.7a/wined/. . /modelsim.ini

R I T I R R L U R )
-~
~

QuestaSim >

<No Design Loaded > Z:[EDAEDA234lab_4/VHDL/UART _top work

BN

Figure 1 QuestaSim in start position
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Setting up a project

The first thing you will do is create a @,
new project. You create a new project

by selecting File/New Project.. from Project Name

the top menu and then you will get full adder project

the dialogue in Figure 2. Project Location

By cIicking on the Browse,.. button Z:/EDA/DATOS3/1819/docs/tuestasim, Browse,..
you get an ordinary file browser, Fig- Default Library Name

ure 3, where you can navigate to the work

folder where you want to store the

project files. Copy Settings From

asimé4_10.7a/modelsim.ini Browse...

{* Copy Library Mappings ¢ Reference Library Mappings

04 | Cancel |
Figure 2 New Project dialogue
| like to keep things orga- @
nlzed and pUt eaCh prOjeCt T <« Quick_start_tutorial_... » VHDL v | Search VHDL §e
in its own folder. You _
, . Organize « MNew folder SEENE 4
don’t have to do this but | . N ,\ L
. . . . pe . J 3D Objects Name Date modified Type
think it simplifies things. B Desktop
i . Mo iterns match your search.
To do this you can use the & Documents
3 Downloads
Mew folder i .
button in d Music
. | Pictures
the file browser to create B vie
Idees
a new folder for your de- 58 Windows (C)

sign. You can also create = Work (D)
the folder using an ordi- = program (\\syro
nary file browser before =

you start creating the pro- z e Cheaeicech

ject. | often find that eas- = svenk (\file0.d v < =
ier. We will use a full ad- Folder: |
der as an example in this Select Folder Cancel
tutorial so we’ll create a

project folder called Figure 3 Folder dialogue

= svenk (\Visolita.c

= groups (\\sol.ita

full_adder_project.

We continue by giving the project a name. To make things simple | prefer to use the same
name for the project as the name of the folder where it’s placed.
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When you click E you will get the dia- Bl Add tems to the Project X

logue in Figure 4 where you can either create new 2 e T s T 22
files or add already written files to your design. The 7

files don’t have to be placed in the project folder. D D

You can reference anywhere. This means that when Create New File Add Existing File
you use old designs as components in your new de-

sign you don’t have to copy their files to the new ﬂ @
project but leave them where they are. In that way, Create Simulation  Create New Folder
you don’t have to keep track of two versions of the

file. Just be aware that by doing this, any edits will Close

influence both projects.

B

You click on AddExistng File 6 54d
files and get the dialogue in Fig-

File Mame
ure 5. You click on w and Browse...

get the file dialogue in Figure 6.

Figure 4 New/ad(d file dialogue

[ ~dd file to Project e

Add file as type Folder

default ﬂ Top Lewvel !I

{* Reference from current location " Copy to project directory

oK | Cancel|

Figure 5 Add file dialogue

T <« VHDL » full_adder_project » v |0 Search full_adder_project yel

Organize v New folder =~ [ @
J 3D Objects 2 Mame Date modified Type
[ Desktop
|5 Documents
3 Downloads

J’! Music

work 2018-08-13 10:45 File folder

&= Pictures

m Videos

s Windows (C:)
- Work (D:)

=x program (\\syro
svenk (Visol.ita.c
groups (\Visolita
ce (Vsoleil.ce.ch

svenk (VfileD0.cl v < >

N

File name:| v| HDL Files v

Figure 6 Add file browser
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The browser is verv similar to Figure 3 but with an added file filter

HDL Files w
so you can select what type of files to see in the browser. By

default, the filter’s set to HDL files meaning VHDL and Verilog files. Later on we will add simu-
lation script files called do files. These have no dedicated filter setting so to see them you will
have to select All Files.

You can also use this dialogue to open an already created project. You should then change the

file filer to "eiectFiles

-mpT ending.

and navigate to the project. The project file has a

If you want to add files later on you can just right click in the Project window and select Add
to Project/Existing File... or New File... and navigate to the file.

In Figure 7 you can see the project when | have added the design, the test bench and the do
file for the full adder. It is not necessary to add the do file to the project but if you do it” s easy
to access and you just double click to open it for editing.

File Edit View Compile Simulate Add Project Tools Layout Bookmarks Window  Help
ColumnLayout |211Colurns L b
Layout |MoDesign !I ‘
[#¥] Project - 2: /EDA/DAT033/18 18 /docs /QuestaSim/Word/Quick_start_tutorial_on_QuestaSim/VHDL/full_adder_project/full_adder_project ——— 3 + & x|
‘I"|Name |Stab.|4Type_\|OrdelModiﬁed | |
[EN full_adder_th3.do L - 08/22/201708:38:22 ...
(2N full_adder,vhdl ? VHDL 0  08/22/201708:34:32...
BN full_adder_tb3.vhdl “» VHDL 1 08/22/201708:38:04...
]M Library ¥4 Project HE
f=] Transcript i + £ x|
¢ // and exempt from disclosure under the Freedom of Information Ret, ﬂ
¢ // 5 U.5.C. Secticn 552. Furthermore, this information
# // 13 prohibited from disclosure under the Trade Secrets Act,
# // 18 U.5.C. Section 18905.
L
# Loading project UART_top
# reading C:/Programs/Chalmers/EDR/Mentor/questasimed 10.7a/wingd/. . /modelsim.ini
# Loading project full adder_project
# reading C:/Programs/Chalmers/EDR/Mentor/questasiméd_10.7a/windd/. . /modelsim.ini
# Loading project full adder project
QuestaSim = -
Project : ful_adder_project |<Mo Design Loaded = full_adder_th3.do

= I

Fiqure 7 QuestaSim with an open project
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The question marks ?J on the VHDL file lines indicates that these files haven’t been compiled

yet.
Compiling the project files

You can either compile one file by right clicking on the file name and select Compile/Compile
Selected or compile all VHDL files by right clicking somewhere else in the Project window
and select Compile/Compile All. Components that are used in a top-level design must be
compiled before the top-level design is compiled. To do get the compilations | that order you
can right click in the Project window and select Compile/Compile Order... and use the popup
window to decide the order of compilation.

When you have compiled all files and if the files were without errors then you will get green

markers v on the files and green text in the Transcript window

# Compile of full adder.vhdl was successful.
# Compile of full adder th3.vhdl was successful.

indicating that you have been successful, Figure 8.

File Edit View Compile Simulate Add Project Tools Layout Bookmarks Window Help
Pa- b
.

ColumnLayout |311Columms ZI ‘ J Help h A A

Layout [NoDesign ! |
[#¥) Project - Z:/EDA/DAT0S3/1818 /docs [QuestaSimWord/Quick_start_tutorial_on_QuestaSim/VHDL/full_adder_project/full_adder_project ———::: + | x|
"|Name |Siam4Type_\|Orde‘Modiﬁed | |

[N ful_adder_tb3.do TCL - 08/22/2017 08:38:22 ..,

gl full_adder.vhdl VHDL 0  08/22/2017 08:34:32 ...

BN ful_adder_tb3.vhdl  VHDL 1 08/22/201708:38:04...
M Library B4 Project I 4|
= Transcript s +H F x|
¢ // 18 U.5.C. Section 1905. ﬂ
L
# Loading project URRT_top
# reading C:/Programs/Chalmers/EDA/Mentor/questasiméd_10.7a/winéd/.. /modelsim.ini
# Loading project full adder_project
# reading C:/Programs/Chalmers/EDA/Mentor/questasiméd_10.7a/wingd/../modelsim.ini
# Loading project full adder project
# r.vhdl was successiul.
# der_ whdl was successful.
# 2 compiles, 0 failed with no errors.
(QuestasSim = -

Project : ful_adder_project | <Mo Design Loaded = full_adder_th3.vhdl

Figure 8 QuestaSim with successfully compiled files
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If you weren’t that successful then the file containing the error(s) will have a red marker X
and you will get an error message, marked in red, in the Transcript window, Figure 9.

[# Cuesta Sim-6410.7a

- O X
File Edit View Compile Simulate Add Project Teols Layout Beokmarks Window Help
ColumnlLayout |211Columns vl ‘ J Help by AR A
Layout [NoDesign i ‘
(%] Project - 2: /EDA/DAT093/1819/docs /QuestaSim/WordQuick_start_tutorial_on_Questasim/VHDL ffull_adder_project/full_adder_project —— + | x|
*|Name |status Type 2 |OrdelMadified | |
E__f full_adder_tb3.do TCL - 08/22/2017 08:38:22 ...
E_-‘:' full_adder .vhdl VHDOL 0 08/13/2018 10:5%:16 ...
BN full_adder_tb3.vhdl  VHDL 1  08/22/2017 08:38:04 ...
]i[l Library roject I ﬂz
§-1 Transcript W + A x|
# Compile of full addsr.vhdl failed with 3 srrors. ﬂ
# Compile of full adder_tb3.vhdl was successiul.
# 2 compiles, 1 failed with 3 errors.
QuestaSim =
-
Project : full_adder_project | <Mo Design Loaded > full_adder_th3.do y

Figure 9 QuestaSim with an unsuccessfully compiled file

Don’t get discouraged if you get many errors. One error might lead to a number of another
errors and fixing one of the errors might fix many or all of the errors.

To know more about the error(s) you double click on the red error message to get a list of the
errors, Figure 10.
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If you continue and
double click on one
of these error mes-
sages a text editor
with the VHDL file
will show and the in-
correct line will be
highlighted. In many
cases it’s not the
highlighted line that

. wctffull_addervhdl -- Unsuccessful Compile

*

wveom -work work -2002 -explicit -vopt -stats=none [Z:\EDA\DATO0S3%\1319\docs‘\Quest
aSim\Word\Quick_start tutorial on (uestaSim\VHDL\full adder projecti\full_ adder.wv
hdl}

QuestaSim-€4 vcom 10.7a Compiler 2015.03 Mar 27 2018

-- Loading package STANDRRD

-— Loading package TEXTIO

-- Loading package std logic 1164

-—- Compiling entity full adder

‘% Error: Z:\EDRADAT093\1&19\docs\QuestaSim\Word\Cuick start tutorial_on_Questal
im\VHDL\full adder projectifull adder.vhdl(l2}: (vcom-113¢) Unknown identifier "
cin™.

¥* Error: Z:\EDZ
im\VHDLA full_

WODATOS93 1819 docs\QuestaSim\Word\Quick start_tutorial on Juestal

er_projectifull adder.vhdl(12): Bad resolution function (STD_LOG

-

has an error but the
actual error is just
above that line in the
code. In the example
in Figure 11 the mes-
sage says that there
is an error on line 12
but the error is actually a
missing semicolon on line 11,
the line above the highlighted
line. You will find that it’s a
very common situation that
the error is above the high-
lighted line. The compiler
won’t know there’s an error
until it gets to the line after
the incorrect line. Start from
the top and work through the
errors in the list. Correct one
error, recompile and if you
still have errors then do this
process all over again.

When all the errors are cor-
rected it’s time to start the
simulation.

t_tutorial on Questal

: near ":": (vcom-1576) expecting
El
Close
Figure 10 Error messages
INEDANDATOOM 81 docs\ QuestaSim Word\Quic..,. — O x
File Edit View Tools Bookmarks Window Help

[N tutorial_on_QuestaSim\WHDL\full_adder_project\full_adder.vhd| - Default ::: | #| X|

|B-swes) 02 1 O- @K |
S BN
A H A Wi b i i 5,
tati Lol expul|3-9-9a-9
Ln# |
! H--———— ~
2 —-— full adder.vhdl --
3 —— 1-bit full adder --
4 | e
8
i LIBEARY ieee;
7 U5SE ieee.std_logic 1164.ALL;
g ENTITY full adder I3
a PORT (a:IN 5TD LOGIC;
Ll b:IN 5TD_LOGIC
2 cin:IN STD LOGIC;
13 5:0U0T 5TD LOGIC:
14 cout:QUT 5TD LOGIC):
15 END full adder:;
17 ARRCHITECTUEE arch_full adder OF full adder I3
18 [ RFETH
Lm: 11 Col: 0 r

Figure 11 Highlighted error
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Simulating the project

To start the simu-
lation, youdothe  [#
menu selection

Simulate/Start Design ] VHDL ] Verilog ] Libraries ] SDF ] Others ] o
Simulation...
You'll get the dia- ¥|Name [Type [Path .
Iogue in Figure - work Library Z:/EDA/DATOS3 /151"
h +HE] ful_adder Entity Z:\EDA\DATO93 181
10, where you se- +HE] full_adder_tb3 Entity Z:/EDA/DATDG3/181¢
lect what to sim- -l vital2000 Library SMODEL_TECH/.. fuit
ulate. The com- +-4l} vhdiopt_lib Library §MODEL_TECH/..fvh
piIed designs will ﬂ—ﬂl '-.-'h_.uxIII 1v_lib L!I:urary' SMODEL_TECH/.. vk
. K i ﬂ—ﬂl verilog Library SMODEL_TECH/.. jve
be in the work [i- w4l mtiuvm Library  $MODEL_TECH/..juv
brary so open +li} mtiuFF Library ~ SMODEL_TECH/.. up
that folder and +- synopsys Library ~ $MODEL_TECH/../sy1 |
select the top- | 2
level design, in Design Unit{s) Resolution
this case defanlt !|
Optimization
[+ Enable optimization Optimization Options... |

K Cancel

Figure 12 Select design to simulate

ful l_adder_tb3. The names you see in the work folder are the entities of the design, not
the file names.

The main window will change appearance and you will see an Objects window with the signals
in the design, Figure 13 and a new tab &sim has been added to the GUI.
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[ Questa Sim-6410.7a - O X

File Edit View Compile Simulate Add Structure Tools Layout Bookmarks Window Help

_Dwn..a

LB O-HE | INEEEETS

Columniayout [211Columns - ‘ J Help ’7 i H HHEER J &t k-n-8

oot [samatave w! || XOX |B-8-2@-3

| B e F oonsAERES AW

&l sim - Default s H ] x| | objects s + 7 x|
Tllnsiance Design unit |Desigr1 unit type ‘Top Category |\"|sibi|ityI |Toia| coverage |.ﬂsserticns hit
= full_adder_th3 ful_adder_... Architecture i Internal
+- [l full_adder_com... ful_adder(... Architecture DU Instance +acc=... a u al Internal
@ line__37 ful_adder_... Process - +acc=... al Internal
@ line_45 ful_adder_... Process - +acc=... : a Internal
& line_ 49 full_adder_... Process - +acc=... a u Signal Internal
& test_proc full_adder_... Process - +acc=...
B standard standard Package Package +acc=...
B textio textio Package Package +acc=...
B std_logic_1164 std_logic_1... Package Package +acc=...
J I *
"I trary lePro;ect | Eism - | o3|
f=§ Transcript G | x
-

#

-

EETETETRE TR

QuestaSim> vsim —gui work.full adder th3

VSIM 2=

R IiC UL LUl DUaCI tmos TINgL mus SuooeooDwIy

2 compiles, 0 failed with no errors.

wsim -gui work.full adder th3

Start time: 11:00:54 on Rug 13,2018

** Note: (vsim-3312) Design is being optimized...
Loading std.standard

Loading std.textic{body)

Loading ieee.std_logic_1164 (body)

Loading work.full adder th3(arch_full_adder_th3)#l

Project : ful_adder_project [Mow: Ons Delta: 0 |sim:,|fﬁ.||\_addar_ﬂ33

Figure 13 Simulation window

There is another way besides using the menus to start the simulation. You can select the

i

Library

tab, open the work folder, right click on the entity you want to simulate and

select Simulate, Figure 14. There are some other simulation options in the Library tab, but

we

will leave them for now.

DAT093
Introductory Electronic System Design
Quick Start Tutorial on QuestaSim
Page 10



. Quest 64 10.7a

File Edit View Compile Simulate Add Library Tools Layout Bookmarks Window Help
B -8 EBRET oM

ColumnlLayout |Al 1Columns

Layout [Simmlate i ‘

A | moBER|tat a8

Mooy —— . 4 ) x|
YlName ‘Type |Paﬂ'1 | =
- work Library work Signal
+HF] full _adder Entity Z:\EDA\DATD9311819\docs \Que: al
] Z:/EDA/DAT093/1819/docs Que: al
M _opt Optimized... al Internal
ip—m vital2000 Library EMODEL_TECH/. . fuital 2000 Signal Internal
:Hll vhdlopt_lib Library SMODEL_TECH/...fvhdlopt_lib
ﬂ—m vh_ux01v_lib Library SMODEL_TECH/. . fvh_ux01v_lib
ﬂ—m wverilog Library SMODEL_TECH/.. fverilog
ﬂ-m mtiUvm Library SMODEL_TECH/. . juym-1.1d
+ mtUPF Library SMODEL_TECH/. . fupf_lib
iHll SYNopsys Library SMODEL_TECH/. . fsynopsys
(zHli} sv_std Library $MODEL_TECH/. .fsv_std
ﬂ—m std_developerskit Library SMODEL_TECH/.. fstd_developerskit
+ std Library SMODEL_TECH/. . fstd
+ mtRnm Library SMODEL_TECH/..frnm
m mtPA (empty) Library SMODEL_TECH/../pa_lib
ﬂ—m mtiOvm Library SMODEL_TECH/..fovm-2.1.2
ﬂ-m osvvm Library SMODEL_TECH/. . fosvwm -
ip—m modelsim_ib Library SMODEL_TECH/. . /modelsim_lib
m mac_ams (empty) Library SMODEL_TECH/../mgc_ams
ﬂ—m me2_lib Library SMODEL_TECH/../mc2_lib
+il infact Library  SMODEL TECH/..finfact -
| ]
m Library ﬂﬁl

f=d Transcript

= e e
Loading std.textio(body)
Loading ieee.std logic_llé4({body)

*¥% Error: Error for 0+1+40

** Error: Error for 0+0+1

VSIM 2=

#
#
# Loading work.full adder_tb3(arch full_ adder tb3)#l

# %% Note: (vsim-800%) Loading existing optimized design _opt

# .main pane.cbjects.interior.cs.body.tree .main pane.wave.interior.cs.body.pw.wf
#

#

#

#

Time: 250 ns Iteraticn: O Instance: /full_adder th3

Time: 450 ns Iteration: 0 Instance: /full adder_ th3

|Project: full_adder_project |Mow: 780 ns Delta: 0

Figure 14 Simulating from the Library tab

To start and run the simulation script you type

do <name_of _do_file>.do

in the Transcript window, don’t forget the do ending, you won't get that by default.

You can also start the simulation by right clicking on the do file in the

tab and

select Execute. If you type the do file name on the command line, then the do file will have
to be placed in the project folder or you will have to add the search path to it when you type
the command. If you right click on the do file in the Project tab to run it then it will run no
matter where it is situated so that’s easier.

A new Wave window is added to the GUI, Figure 15, but now the GUi’s so crowded that it
can’t really be used. You can turn any window of the GUI into a floating window by clicking on

ﬂ in the top right corner of the window and then you can drag the window to any size you

like. In Figure 16 we have done that with the Wave window.
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[# Questa Sim-5410.7a — [m| X
File Edit View Compile Simulate Add Wave Tools Layout Bookmarks Window Help

EET-EY-)
ColrLayout [pezaut v | | e LI RER IR

| %] B-R-TH-J

NN —— T I EE

Layout |Simulate

-t et ABRAES DO [l m |
EELEEE
al_on_Questasim/VHDL /full_adder_project/full_adder_project =:: 4| oY x| |4 objects ——:
*[Name |statudType 2 [ordelMo | *[Name
(BN full_adder_tb3.do T - 08 Jfull_adder_th3fa_t...
[EN full_sdder vhdl « VHDL 0 08 ,l’ﬁJII_addEf_Iiﬁ,b
N full_sdder_tb3.vhd ¥ VHOL 1 08| s

fful_adder_th3,

ffull_adder_th3/cou. ..

- | =
]LLibrary ¥ Project I—ESIITI ] ﬂ_&l 3

F l L L= 0 ——— YL

UESTESIM > Tommr—gur WO T oI TOTTTTe T

v3im -gui work.full_adder_thk3

Start time: 11:00:54 on Bug 13,2018

** Note: (v3im—3812) Design is being optimized...

Loading std.standard

Loading std.textioc{body)

Loading ieee.std_logic_l164 (body)

Loading work.full adder_tb3{arch full_ adder th3)#l

% Note: (vsim-2008) Loading existing optimized design _opt
-main_pane.ocbjects.interior.cs.body.tree .main_pane.wave.interior.cs.body.pw.wf

-

[T

VSIM 23>

0Ons to 74ns Project : full_adder_project |Mow: 780 ns Delta: 0 sim:ffull_adder_th3

BN

Figure 15 Simulation window

il wave - O x
File Edit View Add Format Tools Bookmarks Window Help
@ Wave - Default

B-ez@B &8 %’ﬁf)m@/aﬁ” \%mﬁn?@@“ E-fd-;;mﬁ ELE LS & ;ﬂﬂ@“ Pt .5 4
B-A- 0|\ g4 ]| 8L e Search Ypr | aganin
TN

] ]

JB@*"@@;@%

[full_adder_th3/a_t...
Jfull_adder_tb3
Jfull_adder _t
Jfull_adder _t
Jfull_adder _t

0ns to 960 ns full_adder_tb3/b_tb_signal

Figure 156 Waveform window

The Wave window will probably not look the way you want it to. Clean it up by changing the
width of the columns and show the full simulation by right clicking on the actual waveforms
and select Zoom Full, Figure 17.
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Figure 17 Cleaned waveform window

In the Msgs column you can see the signal values you have at the time where the yellow
cursor line is placed. Click somewhere else in the waveform to see the values at that time.

If the simulation ran without errors, you will not get any error messages in the command win-
dow.
If the simulation gives errors these will show in the command window accompanied by an
indication of the time when the error occurred, Figure 17. The error message doesn’t come
automatically, it comes from what we have written in the test bench. You will not get any
more indication of what caused the error so you will have to find that out on your own by
studying the simulation result and the design files.
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Figure 18 Simulation with errors

One error message that might appear when you start the simulation is a message saying that
one or more of the components are unbound. This indicates that the entity of the component
doesn’t match the component declaration and/or instantiation. If so change the entity of your

design. Don’t do any changes in the test bench.

If the simulation gives errors or the results are incorrect then you must edit your VHDL files
and recompile. After this you need to start a new simulation to read in the newly compiled
file. You can close the old simulation before you do this but it is not necessary, you can just

start a new simulation anyhow.
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