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Tutorial: Sonata’s VHDL simulator

Step 1.
Invoke Sonata VHDL simulator

Start > All Programs > Symphony EDA - VHDL Simili 3 - Sonata

Step 2.
Create a new work space

2+ Symphony EDA Sonata 3.0
FEN Edit Project Compile Simulate  SWindow  Help

Mew Chrl+h £ &
Open... Chrh

By 1 Rl

Open Coverage Database...

Recent Files 4
Recent Workspaces 4
Exit

EgFies | ™aMadules J

Library 'ieee' ==> §3VNPHONYEDA/lib/fieee/ieee.zym (readonly)
Library 'edge_detector' ==» edge_detector.sym

5

“ [ »
@cgnso\e/ E) Command Lng/ Cnde Cnverage/

T I

Creats  new workspace In1, ol [status: ons

St Create new workspace

Workspace name: |mu:-|

Wiorkspace location: | D:/EW AT echd 255 HDL-projects

i

Moke: Workspace name must be a simple name that is a legal WHOL/Verilog identifier and it must be
all lower-case, A library with the same name is created For vou, This will also be your "wark! library
{can be changed later)

rgK Cancel
".'.

Step 3.
Create a directory (folder) to store your VHDL source files:
(D:/EWU/Tech425/VHDL-projects/MUX)
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Step 4.

create the vhdl source files and save them

(mux-rtl-e.vhdl, mux-rtl-a.vhdl, mux-rtl-c.vhd, mux-tb-e.vhdl, mux-tb-a.vhdl, mux-
tb-c.vhdl)

' mux - Symphony EDA Sonata 3.0 - [Textfile1]

FEN Edit Project Compile Simulate  MWindow  Help
RELT | VR | ERELw » [ =

opek,, Chrl+0
1 o~

Close

Mew Workspace. ..
Open Workspace. ..
Save Workspace
Close Waorkspace

Save Ctr+S
Save fis...

Save Al

Save As HTML..

EnableDisable Code Coverage Collection. ..
Open Caverage Database. ..

Recent Files 4
Recent Workspaces L4
Exit

-
N 2| 4 N
FglFies  ®2Modules [ Tesctfile B Textfileo*
Library 'mux' == mux.3yn j
Library 'work' ==> Library 'mux' ==> mnux.sym
4 [ »
Conso\ef B Command Lug/ B code Cwerage/

Create a new text file Lni, Col 1 Status: 0ns
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mux - Symphony EDA Sonata 3.0 - [Texifile2 *
Edit  Project Compile  Simulate  Window  Help

Tew ChrhH ‘ x %Iﬂll@ Ll ml | e % /? =l
open.., Chrl+0 - =
Close -- author: Claudio Talarice

-- file: mux-rtl-e.vhd

Mew Workspace. ..
Open Workspace. ..
Save Workspace
Close Waorkspace

-— comments: this code implements a 2:1 muax

library ieee:

S CtrHs use ieee.std_logic_lléd.all;

Save Al !

Save As HTML..

entity mux is
port ( a : in std_logic;
b : in std_logic;
:din std_logic:

. E]
EnableDisable Code Coverage Collection. .. z i out std_logic

Open Caverage Database. ..

B T = - e - L R R S N

end mux :l

Recent Files 4
Recent Workspaces L4
Exit

K 2|
FglFies  ®2Modules [ Tesctfile® | By Textfle® | B Textfilen® /

I A K

Library 'mux' == IUX.SY¥h

Library 'work' ==> Library 'mux' ==> mnux.sym

%

4 [ »
Conso\ef B Command Lug/ CDdE Cwerage/

Saves the current document with & new name ‘Ln 18, Col1 ‘Status: |D ns

Save Text File As

Save in: |bMU>< j o] £F E-

My Recent
Documents

=
€,
Desktop

39
ky Documents
ty Computer

—

g M etwark File name:
Placez

| Spee |
| Cancel

Save az bype: |‘-;"HDL filez [.wh?, " whdl]

Do the same for the 5 remaining source files:
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-- author: Claudio Talarico
-- file: mux-rtl-a.vhdl
-- comments: this code implements a 2:1 mux

architecture rtl of mux is
begin

mux p: process(a,b,s)
begin
if(s='0"') then
z <= ay
else
z <= Db;
end if;
end process mux_p;

end rtl;
-- author: Claudio Talarico
-- file: mux-rtl-c.vhdl

-- comments: configuration for 2:1 mux
configuration mux rtl ¢ of mux is

for rtl

end for;

end configuration mux c;

-- author: Claudio Talarico
-— file: mux-tb-e.vhdl
-— comments: test-bench for 2:1 mux

library ieee;
use leee.std logic 1164.all;
use std.textio.all;

entity mux tb is
end mux_tb;



-— author:

-— file:

—-— comments:

architecture beh of mux tb is
-- signal and variable declaration

signal
signal
signal
signal

a : std logic;
b : std logic;
s : std logic;
z std logic;

component mux
port

begin
mux_instance: mux
port map (
a => a,
b => b,
s => s,
z => z );

(a
b
S
z

tb: process
begin

a

<=

wait

a

<=

wait

a

<=

wait

a

<=

wait

-- Necessary for the simulator to advance

IOI; b
for 10

lol; b
for 10

'O". b
for 10

IOI; b
for 10

in
in
in

std logic;
std logic;
std logic;

Claudio Talarico
mux-tb-a.vhdl
poor example of tb for 2:1 mux

out std logic);
end component mux;

ns;

wait for 10 ns;

assert false

report

severity error;

end process tb;

end architecture beh;

"End of TestBench"
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-- author: Claudio Talarico

-- file: mux-tb-c.vhdl

-- comments: test-bench's configuration for 2:1 mux
configuration mux tb ¢ of mux tb is

for beh

end for;

end configuration mux tb c;

Step 5.
Compile all source files. The compilation order is: mux-rtl-e.vhdl, mux-rtl-a.vhdl,
mux-rtl-c.vhd, mux-tb-e.vhdl, mux-tb-a.vhdl, mux-tb-c.vhdl.

You can let the tool figuring out the compilation order as follow:

' mux - Symphony EDA Sonata 3.0 - [D:/EWUiTechd 25/VHDL -projects/MUX/mux-tb-e.vhdl]
File Edit Project RednalW Simulate ‘Window Help

”D =EHg | % Compile file metb-e.vhal H ‘ Ml ] | EEN N =] | A Ry e

Compile selected File(s) CErHF7 =
Buile le)

- roauthor: Claudio Talarico
QUHALFT | f£ite: mx-th-e. vhil
r comments: test-bench for 2:l muax

Next error... F4
Previous error,.. Ctr+F4
Settings.., \brary ieee:
-tk ie ieee.std logic_lléd.all;
-t Yendor Libraries... se std. cextio.all;
[B) muz_th 10 .
mue-th-a.vhdl (Dir: MUY 11 ENTity mu_th is
B mux-tb-c.vhdl (Dir: MUX) 1z end wax_th;
13

Y — 2| e

gFies "TaModules mux-tb-c.vhdl/ mux-tb-a.vhdl/ B musc-th-e. vhdl | mux-rtl-c.vhdl/ mux-rtl-a‘vhd\/ mux-rtl-a.vhdl/ Textfilel”‘/ Textfi}
Finished compilation session j

Note: Library 'mux' is up-to-date
- -

-
4 [ »
Conso\ef B Command Lug/ CDdE Cwerage/

Compile all out-of-date files associated with the working library Ln13, Cal1 Status: 0ns

Step 6.

Simulate the mux to see if its behavior is correct.
1. You need to specify the top level of the “project”. Select the testbench’s
configuration.
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mux - Symphony EDA Sonata. [D:/EWUITech4 25/VHDL -projectsiMUX/mux-rtl-e.vhdl]
File Edit Project Compile Window Help

DEEdd » B e e
Restart Fs -
Go Chr+F5 Claudio Talarico
8] Workspace 'mus’ Files mu-rtl-e.vhd
Ers) 5: this code implements a 2:1 mux
5! Library mux == |
B mux-rtl-e.vhdl (Di Bun F&
mux-ttl-a.vhdl (DF Run Al ChrhFe  BES
muz-rtl-c.vhdl (Di td_logic_ll64.all;
mux-th-g.vhdl {Di Code Coyerage... )
mux-tb-a.vhdl (DI Settings... iz
mux-th-c.vhdl (Dir: MUX) 1L porc | & @ oin std logic:
1z b : in =td logic;
13 s : in std logic:
14 2 @ out atd logic
15 )
16
17 lend WX ;
18

K1 B |
fglFies | “TaModules EEymue-rt-e.vhel | B mux-rtia vhdl [ B mox-rti-cvhdl [ B mux-th-e vhdl | Bimuctb-avhdl [ B museth-c vhdl [

I A K

Library 'ieee' ==3 §SYMPHONYEDA/lib/ieeefieee.syn (readonly)

Library 'mux' == Iux.syn

%

4 [ »
Conso\ef B Command Lug/ B code Cwerage/

Start simulation of the current object: Ln17, Call Status: 0ns

Select toplevel

B0 Library 'mux
8] mux

(D

i _rtl_c
miux_th
mux_thibeh)
i C

Current Selection: mux_tb_c

o] 4 Cancel
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2. Start the simulation

mux - Symphony EDA Sonata 3.0 - [Waveform0.wifs]

File Edit Project Compie Uil Window Help

Seket Toleve.. e el MR OREE < Bix
I [ Vi
Go ChrHFS
:bentio: End simulation
ee:std logic_1164:
Bun F&
Run al CtrHFe
Code Coverage. ..
Settings...
‘ |1 |
Files ®aModules B¢ Hierarchy il aveformd. wfs By muscrthe vhd | Bmucrt-avhd [ Bymoertc vhd | Bmus-tb-s.vhdl 3 muse-th-a.vhdl [ B mux-tb-c.vhdl
Reading mux.sym\mux_th'_beh.wvar -
El Signals |* values Reading §SYMPHONYEDAY lib\ieeelieee.syn\std_logic_ L1644\ _body.war
g " Reading mux.syn\nux\prim.var
b i Reading mwe. symimuwct,_rel.var
g W # of Sigmals =8
2 I # of Components =1
# of Processes =z

Design Load/Elaboration Elapsed Time: 00h:00m:003:0l6ms
o

1 ﬂ 4 »

EliSignals | % Yariables B Console | ECommand Log /[ Code Coverage
Build current lib and restart simulation Ln17, Call Status: Stopped [0 ps+0
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3. Add all signals/variables you’d like to observe to the waveform viewer

ux - Symphony EDA Sonata 3.0 - [Waveform0.wfs *]
File Edit Project Compile Simulate ‘Window Help

IR £ bR | BB BE o b [ ] X

M signals * ¥alues

PR EREIR| @

=
1 e [ ] [ +]] 4 |

Files =2Modules B8 Higrarchy Flwaveformd ws* muxfrtl—e.vhdl mux—rt\fa‘vhdl mux—rtl—c.vhdl mux—tb—e.vhdl mux—tb—a.vhd\ muxftb—c.vhdl
: Reading mux. symimuxiprim.var j
EBl Signals Peading mux.aym\mux)_rtl.var
# of Signals =&
# of Components =1
# of Processes =2
Dezign Load/Elaboration Elapsed Time: 00h:OOm:00s:0l6ns
% add wave muax_th:¥
% add wave smu_th:*
" . 5
Refresh cbntert: =
efresn chnients
4 e [ »
msiqnals | | Selestal B Console | ECommand Log /[ Code Coverage
———  Deselectal
Ready Ln17, Call Status: Stopped |0 ps+0
. Finel Dhiert

4. Go to the simulation settings:
Simulate > Settings > Simulator
and apply the following preferences:
simulation stops on: ERROR
resolution: 100 ps
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5. Run the simulation and enjoy it ©

mux - Symphony EDA Sonata 3.0 - [Waveform0.wfs *]
File Edit Project Compile BSINEEN ‘Wwindow Help

PO P ELER

HERQ [ mHE oix

Select Toplevel... +

EFEL» b1 ﬂ|

Restart FS5 % values
Go ChrHFS '
i
End simulation v
i
Run F&

Code Coverag

Settings...
4 [Pl Jolfe
fglFies | ®gModules  EHierarchy B ivaveformd, wfs*

Copyright(C) Symphony EDA 1957-2005. &11 rights reserved.
El Signals |* values Simulation Resolution: 100 ps
Note: CSVHEOOS1: wvhdle: Thank vou for using the free wersion of YHDL Simili from Symphony EDA.

a L

b W Warning: C3VHEOOSS5: whdle: 3imulator will run at reduced performance and with certain features dis
5 0 Reading mux.sws ...

2 M Library 'ieee' > $STMPHONYEDA/Lib/ieee/ieee,syn (readonly)

Library 'mux' == Iux.syn

Feading mux.sym\muwx_th_c\prim.wvar

Feading nux.sym\mux_thy_beh.var

Feading $SYMPHONYEDAYlib\ieeel\ieee.syn4std logic_ll64Y body.war
Reading mux. symimuxiprim.var

Feading mux.sym\mux)_rtl.var

# of 3igmals =g
# of Components =1
# of Processes =2

Design Load/Elaboration Elapsed Time: 00h:00m:00s:0l6ms
%

T 3| e ,

MliSignals | % variables EConsole | ECommand Log /| [B] Code Coverage

Run simulation until end Ln 17, Col 1 Status: Stopped |El ps+0

|¥ mux - Symphony EDA Sonata 3.1 - [WaveformO.wfs *] [._]@]@
File Edit Project Compile Simulate Window Help
sp=2°1- 183 17
EH Signals % values

4a

b
45

I T

¥

m WaveformO.wis®

Ln 52, col 20 [status: Done [s0ns+1

M =4 | & vHoL Simil Document... ) symphony.doc - Micr... m v CJ =) 6:33PM
—_




