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Steps for simulating VHDL programs in OrCAD

1. Go to Start --> Programs -->OrCAD Release 9.1 -->Capture CIS
OrCAD Release 9.1 » Capture CIS

Cnline Manuals

48 pspice AD
Panice Madel Frikor

2. Go to File -->New -->Project...
Select Programmable Logic Wizard
Give a suitable name and location for your project.

3. Select any vendor or family as right now you are not concerned with programming it.
Click on Finish.

Programmable Logic Project Wizard 2 x|

Select the programmable logic vendor and
family you will target with this design.

Tip far Hew Users
Actel B ¥ 3 t
o Altera A vendor-specific project will be
— optimized for the CPLD or FPGA
amily vendor and family you choose.
M&=T Family
M9 Family “T'ou zan change the family later
FLEXE Family b_f,l uging the Project Properties
FLEX@ Fanmily el
FLEX10 Family
Atmel
Lattice
Lucent
[T Philins LI

Finish I Canicel | Help

4. You will reach the project window:
¥ OrCAD Capture - [4x1MUX]
m File Design Edit View Tools Accessories Reports  Opti

NECEEEE | —

£ simulation Resources

5. Now click on Design -->New VHDL file
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¥ OrCAD Capture - [4x1MUX]

[ File | Design Edit View Tools Accessories Reports Opt

| | = Ilew Schematic, .. i
[lew Schematic Page, .. =

[ew Part. ..
Iew Symbal, .,

Rename. ..
Delete Del

Remayve Occurrence Properkies
IMake Rook

Replace Cache,. .
Update Cache
Cleanup Cache

6. You will get a message:
OrCAD Capture : 1[

! E File "YHDLZ' is not & part of project, add it now?

es Mo

Click on Yes to add the file to your project.

7. Save your VHDL file, preferably in the same folder you created the project in. Give it a suitable name.

2
Savein: Ia M4 j L £¥ E@-
File name: |MU><4 Save
Save az type: IVHDL File: [*.whd) j Cancel |

8. In the Editor window, write down your VHDL program.
¥ OrCAD Capture - [MUX4]

R File  Edit Options Window  Help

olslal 8 sl ol o alslsle] widye(sz] b sl E 22 2l
entity MUX is

port(I: in BIT VECTOR(3 downto O); S: in BIT VECTOR(1 downto 0); ¥: out EBIT):
end MNUX:

architecture DATAL FLOW _MUX of MUX is
begin
T <= (I(0) and not 5(1) and not 3(0)) or

(Iil) and not 3i1) and 3(0)) or
[(I(2) and 5(1) and not 3(0)) or
(I{3) and S(1) and S{0)):

end DATA FLOV_MUX:

I

9. Now minimize the Editor, and go to the Project window. (You can also do this via the Window menu)
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If¥ OvCAD Capture

Fin Cesign Bk Wew Toos Accessorims Reports Ocbon

MECE R

FLD Alers Famiy

(50 Serwdation Resowrces

10. Now click on Tools [ ComﬁileA ..

Fie Design Edt View | Took Accessories Reparts  Options
3 I AFTOEATE. =71
EEEEE] e, :

Update Frogeries. ..

11. Accept the defaults and click on Ok to compile
Express Compiler Dptions ﬂ

Technalogy | Synthesis | Optimization | Timing | Cutput |

— Synthesiz Switches

tax Fanir: IE ¥ Add 10 Pads
MaPT [0 ¥ Lack LCells

Fowered by

(X )exemplar

QK Cancel | Apply | Help |

12. In case you get an error message, correct your VHDL file (restore it) and repeat steps 10 & 11.
The session log helps you to determine the line numbers which have errors in them.
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Express Compile x|

Compile operation failed

1 [or mare] eror(z], O warning(s)

B Session Log & 101 x|
3 RN R 5
Error in file smuxd vhd. -]

-- Error found in %wHDL source

Compile operation failed
1 {or more) errar(s), 0 warning(s)
Time for compile operation, Elapsed: 0 seconds, CPU; 0 seconds.

4] | | 4

13. Now click on Tools -->Simulate...
K%/ orcaD Capture

File Design Edit View | Tools Accessories Reports

ﬁlglﬂlélil annotate. ..,

Back Annotate.. .
@i 4x1MUX Wpdate Properties. ..
FLD Altera MARSE  pgrt Manager »

£3 File |gﬂ Hierarch  Desian Rules Check. .,
=8 EI Design Resourc  Create [etist,
Cross Reference, .,
; . 23 Library Bill af: Materials. ..
Qukput:
E‘ &1 outputs Export Properties. ..
; 2] icompiled :
Impork Properties, .
[R2) icompiled
£ Simulation Resc

Compile...

Build. ..

Convert PLA bo YHDL...
Generate Part. ..

14. Select In Design and Click on Ok.

Select Simulation Configuration x|

oK

Timed

Cancel

Pl

Help

15. Click on Yes to load the circuit.
OrCAD Simulate |

4 1MUK

Project opened, Do you want ko load (elaborate) the circuit now?

es Mo

16. Now to set up the inputs, go to Stimulus [] New Interactive...
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TilorcaD Simulate
File Edit Wiew | Stimulus Trace Simulate ~

| | Dml El 4 Load Interactive
1MUX

Lnload Interactive
Edit Interactive, .,
Mew Inkers

£3 Fie | %,
0 Design Resources
] Cutputs

Create Test Bench...

== 23 simulation Resources

- C G

L0 Timed

17. Here you set up inputs to your circuit. It has three main options:

1. Basic: Here you can give constant values to the input for/at specified time intervals. For e.g. 0 for 5ns, 1 from 5ns to 10ns...

Page 5 of 8

2. Clock: When you want to give a clock signal or if you want to give all possible input combinations like in a truth table (e.g. 00, 01, 10, 11 ...).

3. Advanced: Here you have advanced stimulus options. We do not usually use this.

Interactive Stimulus

Basic |Advanced| Clack I

Signals under Stimulus: 0

Stirmulate Signal Mamed:

Browse...

Type:
Current Time: 0 ns

[ |
Stimulus Descriptions: 0 Setto I- vl I vl At IU ns
|
Remove at ID i

Inzert |
Enable |
Delete |

QK. I Cancel Help

Note that if you change stimulus after running the simulation once, you must go to Simulate [ Restart in order to bring back the starting time to 0. Otherwise,
you may get wrong results.

18. For Basic stimulus, click on Browse and select an appropriate input signal, then set its values and then click on Add. Repeat for all inputs.
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Interactive Stimulus x|
Basic |Advanced| Clack I
Signals undf" Chirmiilin 1 [l Py .
] Browse Signals il z |
Contexst: List Signals of Mame:
...... TE MUX I
List Signals of T_l,lpe—|
v &l ¥ Groups
¥ Inputs ¥ Ports
Stirulus Des IV Outputs v Other e
_ ¥ Bidirects
Signalz in Context: 9 K |
Cancel |
Edit Groups... |
Mew Group... |
Help |
B AT |
Ok | Cancel | Help
We have selected input I3 of the MUX.
We set it up to become 1 at 5 ns.
Interactive Stimulus o x|

Basic |Advanced| Clock I

Signals under Stimulus: 1 Stimulate Signal Mamed:
AT I 101 113] Bromse..._ |
Type: EBIT

Current Time: 0 ns

Stimuluz Descriptions: 1 - | At |5 ns
Remaove at |0 ns

Izert

[
Enable |
[ose

Delete

| Cancel Help

19. When you need to give a lot of input combinations, Clock is very useful. For e.g. you want to give the inputs 00, 01, 10 and 11 to the MUX select lines SO and
S1 automatically. Basically you are producing a complete truth table here, with all the entries...

Browse for the Least Significant Bit first, SO in this case. Set it up as shown below. Set to 0 for 1ns and Set to 1 for 1ns.

&

Interactive Stimulus

Blasic IAdvanced Clack.

Signals under Stimulug: 1 Stimulate Signal Mamed:
|MU><.S[D] Erowse... |
Type: BIT

Current Time: 0 ns

Stimulus Descriptions: 1

+ At 0for 1,1 for 1. repeat forever
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Now select the next higher order bit S1, but this time, double the time to 2ns.
Interactive Stimulus x|

Basic IAdvanced Clack |

Signals under Stimuluz: 2 Stimulate Signal Mamed:
|MU><.S[D] [0 Browse... |
Type: BIT

Current Time: 0 ns

dd Statat [0 ns
Shirmuluz Descriptions: 1 Setto _ - Iﬁ far I—

| + At 0for 2,1 for 2. reEeal forever i |1 j I ﬂ s |2 i
- Hepeatl— times (% Repeat forever

Had there been another input S2, you would have given it 0 for 4ns 1 for 4ns (double of 2ns) and so on.

20. Now click on Ok. Say Yes to load the interactive stimulus file.
OrCAD Simulate k |

\:’/ Stirmulus3
\ .z

Load this interactive stimulus File now?

Yes Mo |

b

21. Now you have to run your simulation to se the results. Click on Simulate -->Run...

File Edit Wiew Stimulus  Trace S|mu|ate Tools  Options  Wir

SECE %Ihlalwfz

Stop
Continue

PLD Alb

£ File | B Hierarchyl I
Sk Ale+M
& Dresign Resources S
EBreak on Expr

ity
£ outpu i stimulus3* EBreak on Line. . I

=-E3 simula
. B Basic Reload Project

Select a suitable time limit. (Roughly to accommodate one truth table, here 4 would have sufficed). Click on Ok to run it.

Fiun Time TE‘ o |

Restart

Start Simulator

22. You will get the output as a waveform and observation table.

You may have to click on =* to zoom in on the waveform.
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TilorcaD Simulate L -8 x

File Edit Wiew Stimulus Trace Simulate Tools Options  Window  Help

l=lal g &l=e| 2o slal RE OS|e 30| B 2| [noeo
£ =Tk

FLD Altera ka5 Family

(] File|%4= Hierarchy | ns ¥ 8 §[1] S[0] I I[3] I[2]
[+~ 0 Design Resources aolo'o o o oo oot oo o Qe
£ outputs 1lorv1 o0 10 o oo o o g
] ; zlg'z '1+ o o oy 'or o0 o
£3 simulation Resources ollmog oae 190 @ oE =t = =i
Ic:IInDaslgn a4loo o oroo oo o g g
23 Timed slo't 'or r1vos r1v g ogr o
slorz "1+ o0 8 10 o o o
7113 10 v10o5 10 gr g o
slo'oc ' o s '1v 'or o0 o
glo'1 g0 v1iros t1v gr o O

Contex |Signa |Valutope 10ns 20ns 30ns 40ns S0ns s0ns

wr o oo b R
5070 | | 0@8 | ool c[Floc e on o e e 0g 0 a9magnae 0000000009096 e0annan 000000 0gnagEoerntnan a0 agn:
St | | 0@8 | o FRFLFER o oo 2o oo 0 0o 0995900000 0000 000005550 0600000 000000096005 000000000

137 L T I

1[2] T Y
1[1] T L P
1[0] g e e

E
IMUX Browse... | IUnnamed process [line 1) j ----- [Mo variable data available)

[Mo stack data available]

23. When you close the Simulate program, you are recommended to save and add the stimulus to your project, so that the next time you run it you don’t have to
enter the stimulus again.

OrCAD Simulate x|
; ' : Save changes to Stimulus3?
Yes Mo Cancel |

OrCAD Simulate

9 Stirnulus
2

Add this inkeractive stimulus file ta the project?

; ' : Save changes to 4x1MUX?

Ves Mo Cancel

Bye.

From warm gloves to
skis & snowsh :;

RELCOM
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