As per the instructions last week:

Login to the Linux CAD system

Open a Terminal Window

Open an etransport window

Select the AMI -> BEng2 -> ECE2044 -> Walkthroughs area

To add the new files:
Select the “Create Module Area” from the etransport form

Now use the “Enter Module Area” to open up a configured terminal in the ECE2044
area.

Start the VHDL simulation tool using:

nclaunch

If you have previously configured you area you should be taken directly to the VHDL
environment. If not follow the instructions from last week.

You should see the new files displayed in the tool and it should look something like
this:

= NCLaunch : /home/nc3/ENG/ECE2044/Walkthroughs |-
File Edit Tools Utiliies Plug-lns Help

Browsers: ﬁl Tools: 3 i ﬁl @I

Directory: | hame/ncENG/ECE2044/alkthroughs. | iy Momeinc3ENG/ECE2044Malkihroughsicds lib

L% &EA cds_ssserions
£ INGA libs A isee

i wave;.shm {‘E neutils

Y basic_template vhd® w5 ed
£ basic_testbench_template vhd* {‘E’ vital_memory
[ my_andvhd @ warklib
my_diype vhd w5l Snapshets
i -- my_xnor.vhd

i [ testbench_my_and vhd

; S

Lo[H8 testbench_rmy_xnorvhd
Y

Filters:|*.w * vhd * vhdl ﬂ_ =

nclaunch>

0 iterns selected

Exercise 1:

We are going to open and examine the my_and.vhd and testbench my and.vhd files.
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We do this by clicking on them once to select then using the right hand side mouse
button to open the context sensitive entry. We can then select “Edit” of the available
options.

Resize the two windows until you are comfortable with the size.

We will now run through the structure and content in class

Setting up for Simulation

Compiling my_and.vhd

First we need to successfully compile the my and.vhd file.

To do this left click twice on the my and.vhd file in the file browser.
This will automatically compile the file.

Check the window at the base for any compiler error messages.

If you are successful a new entry should appear in the worklib

—| NCLaunch : /home/nc3/ENG/ECE2 D44/ Walkthroughs [- 1=
File Edit Togls Utilitiee Plug-Ins Help

Browsers: ﬁl Tools: Sl ﬂﬁl ggg

Directory:| thome/nc3ENGIECE20a4alkthrouahs | ([, ™ nomemea/ENG/ECE204 4 alktroughaeds b
= 58 cds_sssertions
A INGA_libs F-ER ises
waves.shm BBl neutils
) basic_template vhd® Bl atd
[ basic_testbench_template vhd® B8 vital_mermory
Bl my_andvhd E-@ worklib
my_dtype vhd @ my_and
] my_xnorvhd {3 Snapshots
-[f§] testbench_my_and.vhd
testbench_my_xnorvhd
Filters:|* v * whd *vhdl ﬂ_l"‘ =

nclaunch= nevhdl -wark worklib -edslib home/ne3ENGECE2044AValkthroughsadieds. lib -logfile nevhdl log -erman
nevhdl 05.10-s017. {c) Copyright 1995-3004 Cadence Design Systems, Inc.

ncvhdl_p: Memony Lisage - 14.6M program + 1.0 data = 15.7M fotal

nevhdl_cg: Memory Usage - 11.9M program+ 2,10 data = 14.0M tots|

nevhdl, GPU Usage - 0,35 system -+ 0.1= user = 0.3s total (0,33, 38 6% cpu)

nclaunch=

= ] -

1 iterns selected

Compiling testbench_my_and.vhd

Now we need to compile the testbench my and.vhd file.
Repeat the procedure and double click on the file and again check the worklib and the
base of the window for error messages.
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File

NCLaunch : /home/nc3/ENG/

‘ECE2044 /Walkthroughs

Edit Tools Utilities Plug-lns

Help

Sl 2

Browsers: ﬁl Taals:

Directo ry:l.-’l'lorne.i'ncs.-"ENG.-’ECEz 044Malkthroughs ﬂ

. B cdz_mszezertions
e INCA_libs 5l ieee
F-i wavesshm B8 neutile
basic_template.vhd* {5 atd
bazic_testhench_template whd* -5 vital_memary
my_and.vhd El@ warklib
my_dtype.vhd - my_and
my_xnar.vhd B test_my_and
B e il Snapshots
testbench_my_xnorvhd

-&xﬂs! MhomeineSENGECE2044ANalkthroughadiede.lib

Filters:|* v * whd * vhdl

I =

=l

=

nelaunch= nevhdl -waork warklib -edzlib home/nesENGECEZD44M alkthroughsadeds lib -logfile nevhdl log -er
nevhdl: 05.10-2017: (e} Copyright 1995-2004 Cadence Design Systems, Inc.
ARCHITECTURE test OF test myand |3
|
nevhdl_p: *E EMMOFH (themeiesENGECE2044Malkthroughstestbench_my_and vhd 28131} Intermediate
nevhdl_p: Memary Lisage - 14.6M program + 0.9M data = 15.7M total
i nevhdl: CPL Lisage - 0.1 s system+ 015 user = 0.1 s totsl (0.2s, 82.4% cpu)
Hlinclaunch=>

Al

| ' z

1 iterms selected

Elaborating the testbench_my_and worklib

entry

We now need to “NCElab” to elaborate the test bench file
Single click on the testbench_my and.vhd top entry in the worklib.
Use the right hand mouse button to bring up the context sensitive menu and select

“FElaborate”.

This will bring up the elaboration form, “OK” this form and continue.

Neil Cole Bolton University 04/10/2010



— Elaborate

Design Linit worklib. test_my_and

[ llib Jeelllwiew] )

_| Snapshot Name

W Work Librany Iworklib x|
Creerwrite log file _nl ncelab. log |
- a
W Error Limit 15 =i

_| Update if needed

W Access Visibility Al — |

| Executable Filename |

{ Default: ncelab )

_| Other Options

Advanced Options... |

d [].4 | Cancel

Apply | Help |

Agéin check the compiler window for ahy possible errors or problems.
If this is successful then the snapshot entry below “worklib” should contain an entry
for the “worklib:test my and:test”

I NCLaunch : /home/nc3/ENG/ECE2044 /Walkthroughs
File Edit Tools Utilties Plug-ins Help
A | @l
Browsers: 1% Tools: o} | &
Directory| E2044 & M Eopad heieds lib
) 8 cds_assertions
B INCA_libs B2 ieee
CErEngion 8 neutils
bemE T B2 =
i i izt B8 vital_mermory
| my_and.vhd -G worklib
; my_diype vhd e my_and
i my_xnorvhd o testmy_and |
[ testhench_my_andvhd B Snapshots
testhench_my_xnorvhd [#% worklib test_my_and test
Filters:|* v * vhd * vhal = [ T
nevhd|_ca: Memory Usage - 11 9k program+ 2 1M data = 14 0k total [N
ncvhdl: CPU Usage - 0.25 system + 0,15 user = 0.25 fotal (0.45, 66.9% cpu)
nelaunch ncelab -work worklib -cdslib home/nca/ENG/E CE204a/Valkthroughsids. lib -logfils ncelab.log -e1
ncelab: 05.10-2017: (c] Copyright 1995-2004 Cadence Design Systeme, Inc.
ncelab: “WARCMRA: Elaborating the WORKLIE TEST_MY_AND:TEST, MRA {mest recently analyzed) archit
ncelab: Memery Usage - 22.4M program + 6,30 data = 26.74 total
ncelab: GPU Usage - 0.23 systern + 0.38 user = 0,52 total (D.4s, 100.0% cpu) m
nclaunchs
7
= ] -
1 iterns selected

Simulating the testbench_my_and snapshot

Single click on the snapshot file and use the right hand mouse button to bring up the
context sensitive menu. This time select “NCSim” to open up the simulator.

This will bring up “Simulate” form. “OK” this form to open up the simulation
windows.
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— Simulate | |

Snapehat Iwo rklib.test_rmy_and:test
[ [lib Jeelllview] )

=
_| Cammand Filename |

Creerwrite log file _nl nesim.lag

W Error Limit § 15 =
I Update if needed

Run Mode Graphical Ul —_ |

| Executable Filename |

{ Default: nesim )

| Other Options

Advanced Options... |

Ok Cancel Apply Help | |

Selecting Signals and Running a Simulation

Selecting Signals

We can use the design browser window to select and display signals we are interested
in. We can also use this window to move up and down the design hierarchy ( when we
have one) selecting signals other than at the top level.
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‘ ~| Design Browser 1 — SimVision
‘ File Edit Yiew BSelect Fwnlare  Simolatinn Windnwe
Wzl e o .| e Click here to expand hierarch - oo e
|l < om : y e @ERES
% m.‘ITimeAj :I TI'S T AL | g E | Dedren 1imes: Value * | f ‘%%z ‘%%
“ [m [ :j,’} % [ i e 0+0 /
Browse: I@ All Available Da j g SignalsMariables of scope: I / j g
E‘ﬁ{% simulator SignalMariable / H¥alue l
----- s ®ieeestd_logic_1164
s ®ieee STD_LOGIC_ARITH
‘olly ®std STANDARD
Signal Display Icon
L
-l ] ¥ =]
LeafFiIter:I+ j WI@I@I@I@% Filter: I‘ j
_|@‘ |D abjects selected ||
You can then use the right hand side pane to select the signals you wish to display.
~| Design Browser 1 — SimVision | i |J
File Edit WView BSelect Explore Sjmulation Windows Help
I @gl [ o I o %. Send To: % L(E:jw
= n1|TimeAj :ID jlfs j - [ ﬁ % I Search Times: | Value I ‘%‘% %
[ b | Il %-L’} g [ [ [ Simulation Time: 0+ 0
Browse: Iﬁﬁllmrailable Data j g SignalsMariables of scope: IsimuIator:::test_my_and_instancm j g
E@ﬁ simletiEr SignalMarisble i | Walue | &Y
E‘% ; Inanda U
SHE test my_and_instanced inandl g
- e cuiandz u
s ®iecestd_logic 1164
s ®ieee 8TD_LOGIC_ARITH
oolly  @std STANDARD
¥
I~ =] =]
LeafFiIter:I' j WI@I@I@I@I@% Filter: I‘ j
_‘@| ‘3 abjects selacted
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Hint:
If you hold the shift key down you can select multiple signals at the same time.

Once you have selected the signals use the Signal Display Icon to transfer the
selection to the waveform viewing window, if this is not open it will be opened
automatically.

= Waveform 1 — SimVision =
File Edit Wiew Explore Format Simulation Windows Help
F o vrma X Gah® - o s LR ER () FR G B
Search Mames: | Signal = j @ @, SearchTimes:| Value ‘%%z @%

nZIT\meAJ =|0 jlis | K [ D Ei ]l %1,} % | Simulation Time: 0+ 0 { Time Hange:lu :2000fs = i“%,z% z

Baseline = D

m Cursar-Baseline = 0
@ Cursar * = 400fs ; 1000fs 200fs 1400fs 1600fs

=8 inandb u

=8 inanda u
B cutandz u

|3 objects selected

Notice that at this point there is no simulation result and the signals are “u” for
undefined. We now need to run the simulation to examine the results.

Now you can run a simulation for a set time, for example using the command “run 50
us” in the console window. However in this case we added a “wait” to stop
simulation in the test bench so we can just use the “Simulation->Run” option from the
menu.

The result should be:
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, ,
= Waveform 1 — SimVision ==
File Edit View Explore Formst Simulation  Windows

F oo | 8 BE x| GG

Search Names: | Signal = ~| @, @ SearchTimes: Value v

[z Timea = =[20,000,0000 »[[l= ~[ B~ g s | NIRRT &

Baseline = 0

m Cursor-Baseline = 20,000,000,000fs
w Cursar v

Help

send o g B ) R )

Zoom functions
In

Out

All

ime Range: | 19,999 998,0001s:; +

=8 inandb a
=8 inanda 1
B autandz 0

Point and size of window
view with respect to total
simulation

@ 3 objects zelected I

Still not very helpful. However we are not seeing the whole of the simulation. We
need to view the whole simulation and we can use the Zoom -> All icon to do this.

= Waveform 1 — SimVision |1

FEile Edit Wiew Explore Format Simulation Windows

Help

e @E:' T“‘E:’ % T % send To @ '\(g)/‘ W E

& o | b B X i

Search Names: | Signal » - %i &k Search Times: Value » ‘%& %
az TimeA v| =|20,000,000,0 v||t= [ [FR- s | DNEEL %’, ?—}l’ Simulation Time: 20,000,000,000fs+1 | Time Range: |0 : 20,000,000,0001 » Cr%;

Baseline = 0

Gursor-Baseline = 20,000,000,000fs

B

Cursar v
=8 inandb 0
S8 inanda 1

B outandz

@ 35 abjects selected I

Now we can see the inputs and the outputs from the simulation and we can check to
see that the results are correct.
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Summary

We should have managed to compile, elaborate and simulate the my and.vhd and the
testbench_my_and.vhd files.

You are expected to experiment and look at the options and how things work. I
would strongly recommend that you make notes to refresh your memories when you
use the commands again.

Additional Work to be undertaken

You can if you wish change the testbench my and “use” entries to select the other
architectures and simulate those should you wish.

There is now additional exercise for the student to do:

1. Use the xnor templates to create an xnor system and test it to ensure correct
function.
2. Create an SR Latch using the my and gates.
a. You will need to add inverts using “not” as an SR latch requires nand
gates!
3. Use the dtype templates to create a dtype and test it to ensure correct operation
a. Create one using “clock”, “indata” and “outdata”
b. Now extend this to include “inresetn” and “insetn”
c. Make sure the test bench covers all the operations

Hints

1. If the system does not understand “xor” then make sure you turn on the VHDL
93 options on the VHDL compile.

2. You can generate a clock on a test bench in the following way

Clock process: Process ()
Begin

Clock = 0,1 after 10 us;

End process;

In this case you will need to use the “run NN us” command. Where “NN” is a
value chosen by you!. As the clock will run for ever.
For those of you who forget the “Simulation -> Stop” option will help!
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You are not expected to finish these for “homework”, however using a VHDL manual
to clarify and potential issues and trying to write your VHDL would be recommended
as an exercise for the next week.
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