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Purpose:
This document is intended to cover the steps required to compile, simulate and test a

basic gate such as the AND gate using the VHDL file and VHDL test bench provided
in the ECE2044 Walkthroughs area.

The intention is for this to also to function as a aide memoire for you during the next
couple of weeks.

1. Getting Started:

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
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1.1. If you have not already created the area:
Select area and use the “Create Module Area” from the etransport form.

1.2 If you have already created the area:

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

1.3. Start the VHDL simulation tool using the command:
e nclaunch

If you have previously configured the VHDL tool then it should start automatically in
the correct area. If you did not do this, then follow the instructions from last week.
Which hopefully you have brought with you?

You should see the files displayed in the tool and it should look something like figure
1.

= NCLaunch : /home/nc3/ENG/ECE2044,Walkthroughs | -]
File Edit Tools Utilities Plug-ins Help

Brees il Tools: | siE| 8 ﬂ%

Directary; IJ'home.r'ncafENG:’ECEZUaAN\'aIkthroughs j

&y MomeicdENGECE2044Malkdhroughsids lib
o B3 eds_assertions
3 INCA_libs B isee

HH waves.shm B0 reutils
hasic_template vhd® BB =

- basic_testbench_template vhd* (=) vital_mermany
H T @ worklib

: y_ctyp e vhd il Snapshots

- -- my_xnar.whd

i [l] testbench_my_and vhd
H S
“[F testbench_my_xnaravhd

Filters:|*.v *vhd *vhel ﬂ_l"‘-‘ T

nelaunchs

0 iterns 2elected

Figure 1: Basic NCVHDL Window

2. Exercise 1

We are going to open and examine the my and.vhd and testbench my and.vhd files.
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” from the
available options. Having reviewed the entity and architecture as your assigned work
last week it should be relatively familiar.
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Resize the two windows until you are comfortable with their size.

1.4. Setting up for Simulation
1.4.1. Compiling my_and.vhd

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

To do this we can left click twice on the my and.vhd file in the file browser.

This will compile the file.

Alternatively if you select the file and right click the options form will be displayed.
Select the “compile” option. Whilst doing this make sure that the VHDL 93 options
are selected!

Check the window at the base of the NCVHDL tool for any compiler error messages.

If you are successful a new entry should appear in the worklib. Similar to the example
in figure 2.

= NCLaunch : /home/nc3/ENG/ECE2 044,/ Walkthroughs [
File Edit Tools Utilies Plug-ins Help

Browsers: ﬁl Toals; ;‘;?.H;LE £ i ﬂﬁl ,

o \remry:l/homeﬂ'ncs.v‘ENGfECE2044N\fa\ kthroughs j

Ey homene3ENGECE2044Walkthroughsseds.lib

o ) cds_assertions
E INCA_libs F-f5 jeee

FE waves.shm E-5 neutils

I basie_template.vhd® B30 sid

i basic_testbench_template vhd® E-EA vital_memory
B my_andavnd -Gy worklib

B my_dypevhd o my_and

B my_snorvhd st
testbench_my_and vhd
testbench_my_xnor.vhd

Filters:|* v * vhd *vhd| ﬂ_H =

nclaunch:= novhdl -work warklib -cdslib /hoame/nea/ENG/ECE2044Mal kthroughsicds. lib -lagfile nevhdl log -erman
nevhdl: D5.10-5017: (¢} Gepyright 1995-2004 Gadenee Design Systems, Inc

nevhal_p: Memory Usage - 14.8M program+ 1.0M data = 15.7M total

novhdl_cg: Memory Usage - 11.9M program + 2.1M data = 14.0M totsl

nevhdl: GPU Usage - 0.2 systemn + 0.1 user = 0.3s total (0.3, 88.6% cpu)

nelaunch=

I} -

1 iterns selected

Figure 2 : Worklib example

1.4.2. Compiling the testbench_my_and.vhd

Now we need to compile the testbench file for the and gate. The one used in this case
is called testbench_my and.vhd file.

Repeat the procedure used on the my_ and.vhd file to comple the
testbench my and.vhd file.

Check the worklib and the base of the window for error messages. The result should
resemble figure 3.
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NCLaunch : /home/nc3/ENG/ECE2044 /Walkthroughs
File Edit Tools LUtilities Plug-Ins Help

Browsers ;_":)ﬁl Toals: ﬁ}’;t : il ﬁl

Directs ry:lﬁorne.-‘ncS.-"ENG.-’ECEE 044Mialkthroughs j

{g, fhamene3ENGECEZ0440alkthrougheicds.lib
£ cds_sssertions

&
0 INCALlibs EED jece
i) waves.shm F-58 neutils
basic_template.vhd® E-58 st
basic_testhench_template.vhd™ -5 vital_memary
mmy_and.vhd E@ warklib
my_dtype.whd @ my_and
my_xnor.vhd o test my_and
[B] testbench_my_and vhd T G
testhench_my_xnorvhd

Filters:{* v~ vhd *.vhdl ﬂ =] i=

nclaunch= novhdl -wark warklib -cdzlib homencsENGECEZD44 W alkthroughsdieds lib -lagfile nevhdl.log -er
novhdl: 05.10-s017: (2] Copyright 1995-2004 Cadence Desian Systems, Inc.
ARCHITECTURE test OF test_mysnd |5
|
novhdl_p: "E ENNOFN (fhomeine3ENGECE2044Malkthroughsetesthench_my_and.vhd, 28131): Intermediat:
novhdl_p: Memary Usage - 14.8M program + 0.9M data = 15.7M total
i novhdl: CPL Lissge - 0.1 system+ 015 user = 0.1 = total (0.2s, 82.4% cpu)
Hinclaunch= —
| . =
I 1 iterms selected

Figure 3: Worklib with my and and test my and files successfully compiled

1.4.3. Elaborating the testbench_my_and worklib entry

We now need to use “NCElab” to elaborate the test bench file test my and.
We can only “elaborate” files that have complied successfully. Hence we need to use
the version of testbench my and in the worklib. Single click on the
testbench_my and entry in the worklib.

Use the right hand mouse button to bring up the context sensitive menu and
select “Elaborate”.

This will bring up the elaboration form, as shown in figure 4, “OK” this form and
continue.

Hint:

1. Note that you can elaborate the “my_and” file successfully. However if
you think about it the my_and file has nothing driving any of the signals.
Hence any simulation will show no activity. Again a common error made
by students.

2. Ifyou have a pre-existing successfully compiled file and make changes to
the design so the compile fails then the system will most likely use the
“successful” compilation when you run a simulation. Causing confusion
and a great waste of time!
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Figﬁre 4: Elaborate Form

Check the compiler window for any possible errors or problems, again.
If the elaboration was successful then the snapshot entry below “worklib” should now
contain an entry for the “worklib:test my and:test”. As shown in figure 5.

File Edit Tools Utliies Plug-lns

Browssrs: i?l Toale: ﬁl ol % ﬂ% B
7 =

Diremry-|mamemca/ENGfEcc hroughs |

Help

NCLaunch : /home/nc3/ENG/ECE2044/Walkthroughs

FEGE2044Malkthi

ods_asssrions

=

R =]

INCA_libs B eee
wavee.shm B2 noutils
i basic_template vhd* B s
i basic_testbench_template.vhd® EHE vital_memory
[ my_andvhd B-@ worklib
i rmy_dtype.vhd & my_and
g0 U] o test my_and
i testbench_rmy_and.vhd =i Snapehots

.. testhench_my_xnarvhd gy werklib test_my_andtest

Filters:|*w *.vhd *vhdl = ]

]
navhdl_eq: Memary Usage - 11.9M program+2.1M data = 14.04 total

navhdl: CPU Usage - 0.82 system + 0.1 user = 0.2s lotal {3.4s, B6.9% cpu)

nclaunch=> ncelab -waerk worklib -edslib hemenc3ENGE CE2044Malkthraughsicds lib -lagfile neelab log -e1
ncelab: 05.10-s017: {c) Copyright 1995-2004 Cadence Design Systems, Inc.

ncelab: W ARCKMRBA: Elzbarating the WORKLIB TEST_MY_AND:TEST, MRA imost recently analyzed) archit
ncelab: Memory Lsage - 22 40 program + 6.3M data = 26.7M tatal

ncelab: CPU Usage - 0.2s system+ 0.3= user = 0,52 total (0.42, 100.0% cpu)

nelaunch:=

o

] =

Figure 5: Post Elaborate NCVHDL Tool

1.5. Simulating the testbench_my_and snapshot

Neil Cole Bolton University 04/10/2010



To do this we need to access the snapshot folder below the worklib folder on the
NCVHDL tool. Single click on the snapshot file for the test my and and use the
right hand mouse button to bring up the context sensitive menu. This time select the
“NCSim” option to open up the simulator.

This will bring up “Simulate” form, shown in figure 6. “OK” this form to open up the
simulation windows.

~| Simulate | |

Snapshot Iwo rklib.test_rmy_and:test
1 [lib ell[vwiew] )

[ ]
| Cammand Filename |

Owerwrite log file — | nesim.log

@ Error Lirmit g 15 =i
_| Update if needed

Run Made Graphical Ul — |

_| Executable Filename |

{ Default ne=im )

_| Other Options

Advanced Options... |

OK | Cancel

Apply Help | |

Figure 6: Simulate Form

1.5.1. Running a Simulation

This will open up a number of windows including the console and Design
Browser , An example of which is shown in figure 7.

1.5.1.1. 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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| Eile Edit VMew Select  Click here to expand hierarchy ]
| @] 5]+ ] e “TEEDBROHE
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...... e -
----- i ®iceestd_logic_ 1164
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Signal Display Icon
¥
P~ =] N ] =]
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_|@| |D objects selected ||

Figure 7 : Design Browser Window SimVision

We can then use the right hand side pane to select the signals we wish to display.
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| ~| Design Browser 1 — SimYision
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] @;[ I P @ [ %, Send To: %
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T [ Timea =] = =l = &
“ [::” %l’} % I G I Simulation Time: 0+ 0
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E-g¥  simulator SignalVariable {value ] Y
E] ...... HE -::ﬂ inanda U
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¥
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_|@‘ ‘3 abjects 2elected

Figure 8: Design Browser showing Hierarchy structure of design and selected
signals for display

Hint:
If you hold the shift key down you can select multiple signals.

Once you have selected the signals use the Signal Display Icon E to transfer the
selection to the waveform viewing window. If there is no waveform viewing open
then it will be opened automatically.
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_| Waveform 1 — SimVision | ‘ ‘J|

File Edit Wew Explore Format Simulation  Windows Help
F o | pma x|

Search Mames: | Signal » ~| @k, @b SearchTimes: Value ~ ‘%% r§§

mz Time& =| =|0 -||fs = Jfﬁ‘\i' -‘& »r umm 7—1’) ?Tl’ Simulation Time: 0+ 0 Time Range: |0 : 2000f=
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® 3 objects selected

Figure 9: Waveform viewing window with selected signals prior to simulation.

Notice that at this point there are no simulation result and the signal states are shown
as ‘“u”, for undefined. We now need to run the simulation to examine the results.
You can run a simulation for a set time, for example using the command “run 50 us”,
you can enter this 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, on most of the Simvision windows.

The result should be:

_‘ Waveform 1 — Simvision | : |J‘

Eile Edit View Explore Format Simulation Windows

Help

Bl T

~ TE:

R

Zoom functions
In
Out

Search Names: | Signal ~ - @' & Search Times: | Walue *

oo TimeA =| =[20000,0000 »[[is = - A = | DNEELED B T

Baseline = 0

m Cursar-Baseline = 20,000,000,0001s
ﬁ Cursar v

ime Range: | 19,999 998,000fs : ; +

=8 inandb o
=8 inanda 1
B outandz 0

Point and size of window
view with respect to total
simulation

(©)] 3 ohjects selected |
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Figure 10: Simvision Waveform tool with simulation results displayed.

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. The result is shown in
figure 11. Notice in particular the size of the bar below the waveform pane in figures
10 and 11. Showing how much of the total waveform is displayed.

= Waveform 1 — SimVision

Eile Edit View Explore Formst Simulation  Windows
R LY & & o~ REREY
Search Mames: | Signal = j & % Search Times: | Walue « %% '%’%
§2|TimeAj =|2D‘DDD‘DDD,Dj|f5 | h s [ D il %1’} ?—”’ [ Simulation Time: 20,000,000,000fs + 1 [ Time Range: |0 : 20,000,000,000f ¥ G% @%
Baseline = 0

& Cursor-Baseline = 20,000,000,000fs
@’H Curzor =
inan

‘@‘ |a objecta selected |

Figure 11: Zoomed Simulation results showing the whole simulation period.

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

1.6. Congratulations.

At this point 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. 1
would strongly recommend that you make notes to refresh your memories when you
use the commands again.

1.7. Using the other my_and architectures

You can if you wish change the testbench my and “use” entries to select other
architectures and simulate those should you wish.
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Look for the for all entry in the testbench my and and change it accordingly. You
should be able to figure out the requisite changes easily.
All the architectures should give identical results.

3. Additional Exercise

There are additional exercise for the student:

1. Use the xnor templates to create an xnor gate and test it to ensure correct
function. Pick one or more of the architectures and use them as templates.
2. Create an SR Latch using the my and gates.
a. You will need to add inverts using “not”, or create nand gates in some
manner 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

4. 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

e (lock process: Process ()
e Begin

o Clock="0";

o Wait for 20 us;

o Clock="1%;

o Wait for 20us;
e 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!

There are also other ways that this function can be generated.

You are expected to finish these for “homework™.
Using a VHDL manual to clarify any potential issues and trying to write/modify the
VHDL would be recommended as an exercise for the next week.
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