Module 7.1
ModelSim




ModelSIim

Used to simulate and

test your VHDL design

Very useful tool for

debugging and making

sure your design is

You can test your
designs in ModelSim
and then synthesize
them in Xilinx tool set



Simulation Steps

1) Code all necessary VHDL files

Files include:
*_td f||e = Full_Adder_2.tcl
] _ |« | Full_Adder_Z.vhd
Design File 2| test_Full_Adder 2.vhd
Test Bench

2) Navigate to your VHDL design directory
3) Create a ModelSim library

) Compile

5) Simulate



Step 1 Code VHDL files

Step 1is to create the
necessary VHDL files
Wthh II’]ClUde Designs

Name

Combinational_Logic

i i 2| Full_ Adder_2.c]
Design file I | Full Adder 2.1c
sder 2 | Full_Adder_2.vhd
Test Bench A & test_Full_Adder_2.vhd

CONYErsions

A *.tCl flle decoder_1

decoder 2
Full_Adder 1
Full_Adder 2

i i = ar tacthans
Note the organization Il Adder tacthench

this will help when you
are looking for a specific
design file



Open ModelSim

Iﬁ ModelSim ALTERA STARTER EDITION 10.1e - Custom Altera Version

File Edit View Compile Simulate Add Library Tools Layout Bookmarks Window Help
J El-@idadn Pyl ME G J 2 P ETRE J ColumnLayout 311
jl]]_ Library
TINarne ‘FlTy'pE |F‘a:h
+ ﬁ cydonev Library SMODEL_TECH/..falterafvhdl/cydaoney
+ M cydoneive_wer Library EMODEL_TECH/.. faltera fverilog/cydaneive
+ M cydoneive Library EMODEL_TECH/.. falterafvhdl fcydoneive
+ _{lj]_ cydoneiv_wer Library EMODEL_TECH/..falterafverilog/cydaneiv
+ M cydoneiv_pde_hip_wer Library SMODEL_TECH/. . falterafverilogfcydoneiv_pde_hip
+ M cydoneiv_pde_hip Library SMODEL_TECH/. . falterafvhdlfcydoneiv_pce_hip
+ M cydoneiv_hssi_ver Library EMODEL_TECH/.. falterafverilog/cydaneiv_hssi
< cvdoneiv_hssi Library SMODEL_TECH/. . faltera fvhdlfcydoneiv_hssi
+ M cydoneiv Library EMODEL_TECH/. . falterafvhdl/cydaneiv
M arfiavgz_ver (empty) Library &MODEL_TECH/. . /alterafverilog/farriavgz
M arriavgz_pcie_hip_wver (empty) Library SMODEL_TECH/. . falterafverilogfarriavaz_pde_hip
+ M arfavaz_pcie_hip Library EMODEL_TECH/. . falterafvhdlfarriavaz_pce_hip
_{lj]_ arfiavgz_hssi_wver {empty) Library EMODEL_TECH/..falterafverilog/farriavgz_hssi
+ _{'j]_ arfavgz_hssi Library EMODEL_TECH/..falterafvhdlfarriavgz_hssi
+ M arfavgz Library EMODEL_TECH/. . falterafvhdl/arriavgz
M arriav_wver {empty) Library SMODEL_TECH/. . falterafverilogfarriav
M arfiav_pde_hip_ver (empty) Library EMODEL_TECH/.. falterafverilogfarriav_pde_hip
M arrfiav_hssi_ver (empty) Library EMODEL_TECH/. . falterafverilogfarriav_hssi

+ M arriay Library EMODEL_TECH/. . faltera fvhdlfarriaw



Step 2 Change Directory

M ModelSim ALTERA STARTER EDITION 10.0d - Custom Altera Version

File | Edit View Compile Simulate Add Library Tools Layout Window Help
Mew k J = - ol B BBy g | g
Open
Load. ﬂ J ColumnLayout |E-'111[.'|:1um|:13 j
Cloze
Import F
Export ' ||:I|-;Faer*_.-' |§rﬂEJ-ILJI:L_I ECH/.. Jaltera/verlog/cydonely
e yer Litorary EMODEL_TECH/. . falterafverilog/cydoneiv_pdi...
Sgve As Library $MODEL_TECH/. . falterafvhdlfcydoneiv_pcie_hip Browrse for Folder e |
Report... Library EMODEL_TECH/.. falterafverilogfoydoneiv_hssi
Change Directory Library  $MDDEL_TECH)../alterajvhdljcydoneiv_hssi st b L et
Use Source Library EMODEL_TECH/.. falterafvhdl/cydoneiv Ct|_Eric\UD'ECESD1Designa|Combinational_LogiciFul_Adder
Source Directory. Library EMODEL_TECH/. . falterafverilogfoydoneiiils ul Adder 2
Library EMODEL_TECH/. . falterafvhdl/cydoneiils -
Datasets... . ) adder_1 .
Library SMODEL_TECH/.. faltera fverilog/cydoneii adder 2
e Ry b Library SMODEL_TECH/. . faltera fvhdl /oy doneii conversions
— Library EMODEL_TECH/. . falterafuerilogfcydoneii decoder_1
Page Setup... Library  $MODEL_TECH/../alterafvhdl/cydonei ;EIE”::;—: 1
L5 Library EMODEL_TECH. . falterafverilog/cydone |=|_,|;q|;|d=-:z
Frint Posisoript, Library SMODEL_TECH/.. falterafwhdl/cydone S — == == 2
Recent Directories ¥ L?I:;urarr_.-' SMDDEL_TECI-L.falterafvar?ln:ug,"arr?a'u o
Recent Projects , (empty) L!I::urari_.-' SMDDEL_TECI-L.,."alterafvar!IDg,"arr!a'-.-J:uDE._hlp - p—
P pty) Library SMODEL_TECH/. . falterafverilogfarriav_hssi i
o Library SMODEL_TECH/.. falterafvhdl/arriav
_E‘:‘_‘t _ Library SMODEL_TECH/. . faltera/fverilog/arriaiigz
+ _{'jl arraiigz_pcie_hip_wver Library SMODEL_TECH/. . falterafverilog/arriaigz_pde...




Step 3 Create a Library

For every ModelSim project you create, you
need to have a ModelSim library.

Once you create a library in a directory
ModelSim will detect it the next time you
navigate to that directory



Step 3 Create a Library

Iﬁ ModelSim ALTERA STARTER EDITION 10.0d - Customn Altera Version
File | Edit View Compile Simulate Add Library Toels Layout Window Help

New Eader |2 i BRBD2 O AEDN|| SEAD
Dpen... Source M
Load.. Project...  [ColumnLayout |E-';ll£'n:1umns ﬂ J ﬂ ﬂ It
Close Library... —
Import Fo
Export b Type |F‘aﬂ'| |
Save Library wl
Save fe Lil:lr,-‘-_“ e 7 Lo e B e B A (P SO T T ¥ -
N Libl pA Create a Mew Library LJ-'E-?"-
PEpOrt.. .
Change Directory... L!br Create
=g Source. .. Lib " anew lbrary
Tromeeer i L - o an existing iib
ource Directary... i (empty)  Libr a map to an existing library
Diatasets Libr f* & new lbrary and a logical mapping to it
= - 5 mpty] Libr Library Mame:
i Libr fwork
Page Setup... I :
P Litor Library Physical Name:
Print Postscript, .. i Liby |w'3:k
- Libor
s ; b )
Recent Directories L!I:ur oK | Cancel |
Recent Projects r Libr
Close ﬂindnw LIIIIFE’IF'!.I' o 5DEE_| ECH].. /atera v s auxy
Quit Library &MODEL_TECH/.. faltera fverilog /fstratixii
F S TETm Library SMODEL_TECH/. . faltera fvhdl fstratixii
++{l} stratixiigx_ver Library ~ $MODEL_TECH/../alterafverilog/stratixigx
+ _{'jl stratixiigx_hss_ver Library SMODEL_TECH/.. faltera fverilog/stratixigx_hssi

+H-l stratixiigx_hss Library EMODEL_TECH/.. alterafvhdl/strativigx_hssi



Step 4 Compile

Select Compile = Compile and then select
your VHDL design and the test bench

Hit Compile

Both the test bench and design files are VHDL
files (extension *.vhd)

Any errors in your VHDL design or test bench
will show up in the transcript window

If you have any errors, modify the VHDL files
and then repeat this process until there are
no errors



Step 5 Simulate

Expand the work library in the library window
Double click on the test bench VHDL entity
This should launch the ModelSim Simulation

Window
In the sim-default window right click on the

“dev_to test” or “UUT"” instance and
navigate to "add-to wave-all items in region
Then type “run 8o ns” in the transcript
window or however long you want your
simulation to run for



Step 5 Simulate

7 Mocetsim ALTER STRRTER SO SO

File Edit View Compile Simulate Add  Structure Teools  Layout  Bookmarks  Window  Help
H.@ e I BE D O-0E || G e TR 10T

gl S S A A || Coumnlayout [B11001umns

- m
test_ful_add=_2
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Add Wave
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I.-'IIIII-\..I_. = |_ ]

add Datafiow
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List ¢ All tzms in region and belaw

Copy .
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Find. ..
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¥ML Import Hmt
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We can combine steps 4 and 5 in one step
with the use of a *.tcl file
After step 3 click

Tools=>Tcl->Execute Macro
This should then select both your VHDL
designs compile them and then run the
simulation

| will provide the *.tcl script for all the VHDL
designs in the labs



M ModelSim ALTERA STARTER EDITION 10.0d

File Edit View Cormnpile Simulate Add Library

e

.....

.....

...........

J Layout NoDesign

ﬂjl Library

'|Narne |TFFE |F‘ath Coverage Save... |

= ﬂjl work: Library waork Coverage Report d
“JE] Coverage Configuration * =
+HE] full_adder_2 Entity C:f_Eric/l Lrearpaints.. . il_L...
_{'j]_ wi (unavailable) Library wil Dataset Snepsho

-+ vitsl2000 Library SMODEL _ .

+Hlk, verilog Library SMODEL _ =

+ ﬂjl SYNOPSYS Library EMODEL _ Invoke 0-In View. .,

+ _{'j]_ gv_std Library EMODEL
_{ljl stratixv_wver {=mpty) Library EMODEL | Td Execute Macro...
Il stratixv_pde_hip_ver (empty) Library SMODEL _ Wildcard Filter. .. bie...

+{ll} stratixv_pcie_hip Library gMopgL | EditPreferences... i hip
,[l‘[|l stratinw_hssi_ver {empty] Library EMODEL_TECH/.. falterafverilog/stratiov_hssi

+ _{'j]_ stratixy_hssi Library EMODEL_TECH/.. falterafvhdl/stratixv_hssi

- stratisy Library EMODEL TECHY..falterafvhdlfatratixy



Tips & Tricks

kA Modelir ALTERA STARTER ELATEON 1001d
File Edit View Cosgile Simulete  Add  Wave Toals Layout Bookmadks  Window Help
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Tips & Tricks

Right click on a signal in the simulation
window and select radix and change to the
value that makes the most sense




Summary

You need to have a ModelSim library for
every project

You can manually compile and simulate your
designs however using *.tcl scripts are a
much easier and faster way of simulating



