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Typical (ASIC/FPGA) Design Flow
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Questasim overview

e R ———————————————— e

File Edit View Compile Simulate Add Library Tools Layout

L O - E

BsE2

J

Layout [NoDesign - H ColumnLayout [311Columns
i} wibrary i HA %
"1 Name |Ty|:»e |Paﬂ'| | |
:;-M work Library C:/Usersjsvd /Desktop/tutorial fassignment_1/wark
1?-&1 floatfixlib Library SMODEL_TECH/.. [floatfixlib
M mc2_lib {empty) Library SMODEL_TECH/.. /mc2_lib
=, mtiavm Library SMODEL_TECH/.. favm
D‘M mtiOovm Library SMODEL_TECH/..fovm-2.1.2
1_--&1 mtiPA Library SMODEL_TECH/.. fpa_lib .
1_;-1]:]1 mtlUPF Library SMODEL_TECH/.. fupf_lib She" (tCI) t ) erte and
i Library SMODEL_TECH/.. fuvm-1.1c
Lbrary  SMODEL_TECH/. fov_std execute commands from
Library ~ SMODEL_TECHY/.. fvital2000
Library SMODEL_TECH/.. fieee the prom pt
modelsim_lib Library SMODEL_TECH/. . fmodelsim_lib

il std Library EMODEL_TECH/.. /std
irm std_developerskit Library SMODEL_TECH/.. /std_developerskit
1-"M Synopsys Library SMODEL_TECH/.. fsynopsys
1"&1 verilog Library SMODEL_TECH/.. fverilog

Libraries that
compiled co

E lTl anscript R Hdl X
# Loading project assignmentl _ﬂ
# reading C:\guestasiméd_10.ld\winé4/../modelsim.ini

Questasim =

| 2No Design Loaded> §MODEL_TECH)../std
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Create new project

|'. Questa Sim-64 10.

1d

File | Edit View Compile

Mew

Dpen...

Load

Close

Impart
Export

Save

Save As...
Report...
Change Directory...
Use Source...

Source Directory...
Datasets...
Environment

Page Setup...
Print...
Print Postscript...

Recent Directories
Recent Projects
Close Window

Quit

Simulate  Add  Library

Eolder &
Source 4
Project... '-a

—
Library...

Debug Archive. ..

T T T R

EMODEL_TECH/../floa
§MODEL_TECH/. . fmc2
SMODEL_TECH/. . favr
EMODEL_TECH/. . fovrr
EMODEL_TECH/..fpa_
EMODEL_TECH/. . fupf
§MODEL_TECH/. . fuvr
EMODEL_TECH/. . fav_t
EMODEL_TECH/. . fvita
EMODEL_TECH/. . fieee
SMODEL_TECH/. . fmoc
§MODEL_TECH. . /std

EMODEL_TECH/. . fstd_
EMODEL_TECH/. . fsyru
§MODEL_TECH/. . fveri

Project name

. Create Project

=

Project Mame

.

|assignmer1tf|l

Project Location

|E‘: /aers/avd/Desktop/tutocrial/aas Browse...

Default Library Mame

|w|: rk

Cup& Settings From

|stasimk4_10.1d/modelsim.ini

{* Copy Nibrary Mappings { Reference Library Mappings

Browse...

Ok | Cancel|

Library used for simulation
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Add VHDL files

. Select files to add to project l&]
\:,/'\.,/ | v tutorial » assignmentl » F ot !
[ =
Click on the icon to add items of that type: || Organize v New folder 0 @
-
- e = MName Date modified Type Size
= / \ i Favorites
: \ Bl Desktop sim 2013-08-2015:25 File folder
l 4. Downloads work 2013-08-2015:39 File folder
Create Mew File \ Add Existing File / ] RecentPlaces  |=| || clockgenerator 2009-04-1814:11  VHD File 1KB
N 7 \Z| file_read 2009-07-11 16:37 VHD File 1 KB
~ - s =
. Libraries |=| F5M_test 2011-09-02 16:23 VHD File 4 KB
e .
i ;:-:’ -t Documents = mealy 2011-0¢ ] VHD File 4 KB
@' Music \Z| moore 2011-09-02 16:28 VHD File 4 KB
Create Simulation Create New Folder | Pictures
ideos
B vid
CI M Camnuter | n k
0se
File name: "mpfbore" "clockgenerator” "file_read" "FSM_test” - |HDL Files (*.v,*.wl,* whd, *.whdl,* v|
I Open |v| [ Cancel l

Select files required for simulation
@ ~dd file to Praject %
File N =~
ile Mame 1
| ( Eru:uwse.../
NS o -
Add file as type Folder
|"e_=a'.'.;: ﬂ |I|:p Lewvel j
* Reference from current location (" Copy to project directory
oK | Cancel |
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Compiling the project

Compile > Compile Order

P. Compile Order &J

& Questa Sim-64101d
Eile  Edit '-'ie‘( Cornpile ﬁim ulate Add Project Tools Layout Bookmarks  Window Helr =
N e
ERfc d:) S ; e S 2 i z s
i P T Bl v P H Help S I_o_l All compile dependencies have been resolved,
Lavouth | ColumnLayout [211Columns -
|ﬁ| Praject - C: {Users/svd/Deskto) ,..\‘— 1t_1/assignmentl P
"IName |513b_|4T}Qe |Orde‘|‘~10dlﬁed
: file_read.vhd ? WHD) 07/11/05 04:37:54FM oK
: clockgenerator.vh... ? WHDL 04/18/05 02:11:24FM
=] FsM_test.vhd 2 VHDL 09/02/11 04:23:56 PM
: moare. vhd ? VHDL 09/02/11 04:25:08 FM .

. Compile Order l&1
P [#*] Project - C:/Users/svd/Desktop/tutorial fassignment_1/assignmentl —
=] dockgenerator.vhd 2] "'iNamE |Stab.|4T\_.r|:|e |OrdelMDdiﬁed |

=] fie_read.vhd =) file_read.vhd W VHDL 1 D7/11/09 D4:37:54PM
=] FSM_test.vhd = =

N =] dockgenerator.vh...  VHDL 0 08/20/13 03:56:33 PM

By FsM_test.vhd WHOL 2  08/20/13 04:08:256 PM

: moare, vhd « WHOL 3 09/02/11 04:28:08 PM

Auto Generate

4
¥
A green check shows for each

ﬁ file if the compilation was
- =~ ' successful

( Auto Generahe| ) CK | Cancel |
S
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[# Questa Sim-64 10.1d

File Edit View Compile Simulate Ad

Library Tools

Layout Bookmarks Window

Right-click on your design
(testbench) and select simulate

#Hl floatfixib
m mc2_lb {empty)
ﬂ—ﬂl mtiAvm
=l mtiovm
-4l mtPa
(el mtiupF
+ mtilvm
) sv_std
+Hl} vital2000
ﬂm ieee
[k}, madelsim_lip
1[—M std
i’j—m std_developerskit
ﬂ—ﬂl SYNOPsYs

[l veriog

Optimized...

Entity

Entity

Entity

Entity

Library
Library
Library
Library
Library
Library
Library
Library
Library
Library
Library
Library
Library
Library
Library

C:/Users/svd Desktop,/tutorial fassignment_1/work

C:/Users/svd Desktop/tutorial fassignment_1/dockaeneratar. vhd
C:/Users/svd/Desktop/tutorial fassignment_1/file_read.vhd

C:/Users fsvd Desktop/tutorial (assignmen

t_1/moore.vhd

 Simulate
Simulate without Optimization
Simulate with full Optimization
Simulate with Coverage
Edit
Refresh
Recompile
Optimize
Update

Create Wave

Delete
Copy

Delete
Ctrl+C

New

Properties...

Bens-sne - T

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

g.20

L B i

Y O-AE JHelp )

o

E]@‘ﬂ.f@m@; 1rJrJnsjl

oenel

&) s -Default : Helx] 4§ obects
V11ns13nce |Design unit |Dem‘gn unit type ‘\n‘isibility |To13| CoVerage | |
® test test(behavior) Architecture +a0C=4.., a Internal
ol vt moore(detect) Architecture fa0c=<,, Signal Internal
_l}-. TESTGEN fle_read(be... Architecture +a0C=4,., rst Signal  Internal
l’,l-. CLOCKGEN dodkgenera. .. Architecture +acr=<... d_outl Signal  Internal
@ line_s4 test(behavior) Process +acr=<... d_out? Internal
@ lne_101 test(behavior) Process +30C=4,0, flag Internal
— @ lne_119 test(behavior) Process +a0c=4,., count Internal
@ lire__120 test(behavior) Process +acr=<... inputbus al Internal
[ standard standard  Package +800=4,., inputbus_temp Internal
i textio textio Package Ha0C=<., M1 Internal
[l std_logic_1164 std logic_1... Package +a0C=4,.,
[ std_logic_arith std_logic_arithPackage +acr=<...
[l std_logic_unsigned  std_logic_u... Package +300=4,,,
B numeric_std numeric_std  Package +800=4,.,

Signals on top level
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Adding signhals to waveform

[# Questa Sim-64 10.1d
File Edit View Compile Simulate Add Objects Tools Layout Bookmarks Window Help

———

- T
= Yo B o 5 [ . - ;
B2 E é.@:;_{:_ié@.ﬁgjmp ‘&J\ig@lﬁ@]ﬂ-f%w% 100nsi‘@f@@éﬂﬂ'@]fﬁ
—
[T [o o [ o || [ 4 o8 % /'
;E;?“sim - Default e Ha x| ﬁ{h}ec}s =
'11ns13nce |Design unit |Design unit type |\.|'isibi|ity |T013| coverage | | "IName |Value/|l<]nd |Mode
j-‘ test test{behavior) Architecture +acc=<,.. w) 5_in i Signal Internal
+ 0l uutl moore(detect) Architecture +acc=<... & dk /U 2 Sional _Tnternal
i+l TESTGEN file_read(be... Architecture +acc=<... & rst 0 | View Dedaration
Y CLOCKGENM dockgenera... Architecture +acc=<... * d_outl U | WiewMemory Contents
line__&4 test{behavior) Process +acc=<... 4 d_out2
; : Add Wave Ctrl+w
line__101 test{behavior) Process +acc=<... flag dd
test(behavior) Process +acc=<... count A j\'lhjave b
test{behavior) Process +acc=<... inputbus Add Wave To k
H standard standard Package +acc=<... y # inputhus_temp A.dd Datafiow cwld
H textio textio Package tacc=<... M1 Add to | Wave | Selected Signals
B std_logk_1154 std_logic_1... Package tacc=<... fuentTraceba &« y| List » ngnals in Reg_ion
B std_logic\arith std_logic_arithPackage +acc=<... Log '. Signals in Design
B std_logic_\nsigned  std_logic_u... Package +acc=<... Copy Ctrl+C Schematic ®
B numeric_s numeric_std Package +acc=<... Find... Ctrl+F Dataflow *
Watch L4
. . . Insert Breakpoint
HlerarChlcaI dESIgn tl"ee Toggle Coverage 4
Modify 4
Radix...
. Shaw L4
Set run time, start

simulation run or restart ] ] i
simulation after re- Mark signals to be shown in waveform and click

compilation Add to >Wave ->Selected Signals
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Waveform viewer
wees

|| File Edit View Add Format Tools Bookmarks Window Help
...... e x|

o .

| ol Wave Defatt ——————————————————.

B-s@ -8 @B 0-AF || il tatitat 2-2-24-9 Jﬁﬂﬁﬂsawgu_ﬁtlﬁ;a
3¢ - € -3 | o1 T T ===

* ftestjd_out1 |
[+ 4 Jtestfinputbus DDDD 1111111 000001171101 I_jooi1100 10010

e Cursor 1 15597 ns . I . -
i ] 11 ) [ |
| 15200 s to 16514 s | festigk _ / 4
Different options for zoomin . . . .
P 9 Different options to jump with
the cursor to falling or rising
edges
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Waveform viewer (cont.)

Fi

File Edit View Add Format Tools Bookmarks Window

| Wave - Default

J " BHTS s BRI O-AF
J}.-’E-E}aéSearch: ﬂggﬁ’%%—“

Jtestjclk

Jtestjrst
Jtestfs_in
Jtestfd_outl

Add
Edit
View
Radix
Format

Group...
Ungroup

Fores...
MoFarce
Clodk...

Properties...

Cursor 1

Global Signal Radix. ..

Combine Signals...

Symbolic

Binary
Octal
Decimal
Unsigned
Hexadedmal
ASCIL
Time
Fixed Point...

v Use Global Radix

Mumeric Enums
Symbaolic Enums

15597 ns

Il 15200 ns to 16514 ns

To change representation style of a
bus, right-click on the signal, then
Radix

File Edit View Add Format Teools Bookmarks Window Help

B-e@ 8 sRBOIO-AE || SEHAR| TSI,

| 3¢ - 963 | sewer EEETIEEEE R

Jtest/dk
Jtestjrst
Jtestfs_in
Jtestfd_outl
ftestfinputbus

The signal is now shown in an unsigned
representation instead of binary
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Errors/warnings

in the designs

Warning for the design/file

|ﬂ| Project - C: /Users/svd/Dasktop/ftutorial fassignment_1/assignment1

'1 Mame btab_ls{Type |Orde‘|‘~‘1cudiﬁed

=] file_read.vhd ¥ VHOL 1 07/11/09 04:37:54PM

: dodkgenerator. vh. .. ,{' VHOL 0 03/20/13 03:56:33 PM

o] FSM_test.vhd  VHDL 2 08/20/13 04:08:26 PM
3

= moore,vhd ¢ WHOL 08/20/13 04 1425 PM

Error in the design/file

[ ..gnment_Limoorevhd -- Unsuccessful Compile liE-J
wcom -work work -2002 -explicit -vopt {C:\Users\svd\Desktop\tutorial\assignment_l\moore.vhd}
QuestaSim-64 wcom 10.1d Compiler 2012.11 Nov 1 2012
—-- Loading package STANDARD
-- Loading package TEXTIO
-- Loading package std logic 1164
—- Compiling entity moore

Error: C:\Users\svd\Desktop\tutorial\assignment l\moore.vhd(31): (vcom-1136) Unknown identifier "sequence found™.

Er: op\t T

Err C:4\Usershsvd\Desktop\tutorial\assignment_.

Close

/

A window stating the errors/warnings pops-up

‘ l Transcript

run
V5IM 30> quit -3im

Compile of clockgenerator.vhd was succeszsful.

lle U

Compile failed with 2 error
4 compiles, 1 failed with 2 errcrs.

H H i cH H

Questasim =

ile read.vhd was successful with warnings. — Double-click on the message in the
e e «———— transcript window to get the error/warning

messages
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