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Using ModelSim for Simulation:
with QuickLogic Devices

®eeeee (OyickLogic® Quick Note 87

Introduction

ModelSim by Model Technology is a popular VHDL, Verilog, and mixed VHDL /Verilog simulator. This Quick
Note describes:

¢ The ModelSim flow for pre-layout and post-layout simulations when using QuickLogic devices.
¢ The files needed for VHDL and Verilog simulation.
¢ How to make a macro file and execute it with the do command.

For the examples provided, a simple RAM design is run through the simulation flow in ModelSim SE Plus 5.6d.

Using ModelSim for Verilog Simulation

Pre-Layout (Functional) Verilog Simulation

Necessary Files
The files required to run a functional simulation are:

1. If QuickLogic macros have been instantiated in the design, macros.v, macros-25.v, or macros-35.v
is needed. They are located in the C:\pasic\spde\data directory.

2. Design source files, <fi lename>.v.

3. The test fixture file, <toplevel file_name>._tf.

Creating the Project and Running the Simulation

To create a project and run the simulation:

1. Start ModelSim.
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2. Select File -> New -> Project.
The Create Project screen is displayed.

Create Projeckt =]

— Praject Hame
|I'--1 VProject

— Project Location
||::.-’D uickLogic/Rak_example Browsze. ..

— Diefault Library Name

|wu:urk

OF. Cancel |

Type the name of the project in the Project Name field.

Type the location of the project in the Project Location field.

o o M w

Click OK.
The Add Items to the Project screen is displayed.

Add items to the Project |

— Click on the icon to add items of that twpe;——

i R

Create Mew File Add Esizting File
™M i
Create Simulation Create Mew Folder

Cloze |

Type the name of the default library in the Default Library Name field.

www.quicklogic.com
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7. Click on the Add Existing File icon.
The Add File to Project screen is displayed.

Add file ko Project |

— File Name

IrEeh-ﬂ W Browsze. . |

—  Addfileaztwpe——— Falder
I‘»-’erilu:ug ZI ’;:up Lewvel ZI

{+ Reference from current location ¢ Copy to project directony

(0] | Eancell

8. Browse to select the file in the File Name field.
9. Select Verilog from the pull-down menu in the Add file as type field.

10. Click OK.
Repeat step 8. on page 3 through step 10. on page 3 for each file to be added.

11. Select Compile -> Compile Order to set the compile order.

Always have macros. v as the first file in the compile order and the test fixture as the last file to be

compiled. For example:
» Macros.v
» ram64x18.v
» r64xl.v
» r64xl.tf.
12. Click OK.
13. Select Compile -> Compile All to compile the project.

© 2008 QuickLogic Corporation
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14. Select Simulate -> Simulate to simulate the design.

The Simulate screen is displayed.

3 -
|3 Simulate

Design | ¥HDL | Verilog | Libraries | SOF | Optians |

=101 x|

M arne I I
1] =um_gen

—__] super_cell

— 1] super_logic

0 E138A

H38F2
H38F3
H48a1
H48a2
143a0

=

— Simulate

|wu:|rk.t

SAdd

#]

Simulator B esalution
default — |

Load | Cptimize |

Cancel |

15. Select the Design tab.

16. Select the module name of the test fixture (from the Default Library that you specified in

step 5. on page 2) in the Name field.
17. Click Load to load the simulation.

www.quicklogic.com
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18. Select View -> Wave to begin adding the waveform signals.
The Wave screen is displayed.

==t wave - default ; 18] x|

File Edit Yiew Insert Format Tools  Window

FEHS sBBM KX A INm G QB EF I EIEIEE

=

4 [ 1 ] = |
0 ns to 1609 ns

19. Select View Signals to view signals.
The Signals screen is displayed.

_lolx

File Edit W%iew aAdd Tools Window

sirm: i o
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selected in the main window.

20. Select View -> Structure to view the hierarchy of the design and see the internal signals within the region
The Structure screen is displayed.

-loix

File Edit Wiew Window

"1 —
& B4x111: RAME4R18

4|

. | »
sim:tfm

21. In the Signals screen, select Add -> Wave -> Signals in Design to add the waveform signals to the

waveform viewer. You can also drag and drop the signals from the Signals screen onto the waveform
viewer screen.

-=t wave - default

i [=1 0.1
File: Eﬂit View Insert Format Tools Window
FEHS tRRBA KK ([N n &S QR EFIEIEIEE 3
E=TE
File Edit view | JRE
B bt =

t@ 16dx111: RaMEL:18

=
+]

sirmftim

sim:tim I
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22.In the waveform viewer, click the Run - All icon to run the simulation.

Run - All

==+ wave - default

Window

File Edit View Insert Format Tools

=10l x|

SHES PR L EEd N G AT ELEIEE 3
i B4 IR .

2560 ns

4 |24 >R 1 =

0 ne to 250 ns

23. To make this process easier, all these commands can be entered in a macro file (.do) and run in a single

step. This is shown later in the Quick Note.
Post-Layout (Timing) Verilog Simulation

Necessary Files

The files required to run a timing simulation are:

1. QuickLogic primitive file: qlprim.v which describes the functionality of primitive components specified

in the .vq file.

2. Back Annotated verilog netlist, <toplevel file_name>.v( file that is generated during Back

Annotation run on SpDE.

3. Back Annotated timing file, <toplevel Ffile_name>.sdf that is generated during Back Annotation

run on SpDE.

4. The test fixture file, <toplevel file_name>_tf.

NOTE: For Back Annotation in SpDE, select Tools->Options->Back Annotation and select Verilog from

the list of simulators.

© 2008 QuickLogic Corporation
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Creating the Project and Running the Simulation

Running the post-layout simulation is similar to the pre-layout simulation. The difference for post-layout
simulation is that a back annotated timing file <toplevel file_name>.sdf must be added and loaded.

To add and load the . sdf file:

1. Select Simulate -> Simulate.
The Simulate screen is displayed.

|5 Simulate - 0] x|
Design | WHDL | Werlog | Libraries SDF | Options |
—5DF Files
E—BI]_ Fiegion : /t/m
@ C:/OuickLogic/RaM rE4a1 adf
Add...
b acify, ..
Dielete
1| | ]
— SDF Options rulti-Source delay

[T Disable SDF warnings

[ Reduce SDF enors o warnings

........................

Load | Optimize |

Cancel |

2. Select the SDF tab.

3. Click Add.
The Add SDF Entry screen is displayed.

|, Add SDF Enkry

=10 i

— SDF File

IE:HEJ uickLogic/Rdk /a1 adf Browze. .. |

— Apply to Reqgion

Delay—

I.-"t.-"ITI Ima:-: 1’

4. Type the .sdf file in the SDF File field.

www.quicklogic.com
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5. Type the region it will apply to in the Apply to Region field.
For example:
/t/m
where:
t is the module name and m is the instance name.

6. Select the type of delay (min., typ. and max.) from the Delay pull-down menu.
7. Click OK.

8. In the Simulate screen, select the Design tab.
The Design screen is displayed.

| Simulate =10] =]
Deesign | ¥HOL | Werilog | Libraries | SDF | Options |
N arne I I il
—:J ZUM_gen
—__] super_cell
— 1] super_logic
ghlt
— ] t138
—J t138f2
] t13863 .
— ] t148al
— ] t148a2
— ] t148a0 LI
— Simulate Simulatar Rezalution
fwiork.t LAdd: defaul —-_|‘
Load | O ptimize | Cancel |

9. Select the module name of the test fixture in the Name field.
10. Click Load to load the simulation.

The reset of the process is the same as described in “Pre-Layout (Functional) Verilog Simulation” on page 1.
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Using ModelSim for VHDL Simulation

Pre-Layout (Functional) VHDL Simulation

Necessary Files

The files required to run a functional simulation:

1. If QuickLogic macros have been instantiated in the design, the macros.vhd, macros-25.vhd or
macros-35.vhd file is needed. They are located in C:\pasic\spde\data directory.

2. Design source files, <fi lename>.vhd.

3. The test bench file, <toplevel Ffile name_tb>_vhd.

Creating the Project and Running the Simulation
To create a project and run the simulation:
1. Start ModelSim.

2. Select File -> New -> Project.
The Create Project screen is displayed.

Create Projeckt i =]

— Project Hame
|M VPraject

— Project Location

|I::JDuickLDgic.-"Fi.ﬁ.M_e:-:ample EB[DWSE...

— Diefault Library Mame

|wu:urk

Ok I I:ar'u:ell

3. Type the name of the project in the Project Name field.
4. Type the location of the project in the Project Location field.

5. Type the name of the default library in the Default Library Name field.

www.quicklogic.com
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6. Click OK.
The Add Items to the Project screen is displayed.

Add items to the Projeck |

— Click an the icon to add itemz of that wpe;——

i R

Create Mew File Add Exizting File
; P
™M t3
Create Simulation Create Mew Folder

Cloze |

7. Click on the Add Existing File icon.
The Add File to Project screen is displayed.

Add file to Project [ |

— File Mame

|rE4:-c1 vhd Browse... |

— Addfile aztype——— Folder
[WHDL -l ’;:p Level vl

* Reference from curent location € {Copy to project directong

()% | Eann::ell

8. Browse to select the file in the File Name field.
9. Select VHDL from the pull-down menu in the Add file as type field.

10. Click OK.
Repeat step 8. on page 11 through step 10. on page 11 for each file to be added.

11. Select Compile -> Compile Order to set the compile order.
Always have macros.vhd as the first file in the compile order and the test bench as the last file to be
compiled. For example:

» macros.vhd
» ram64x18.vhd
» r64x1.vhd
» r64x1.tb.
12. Click OK.

© 2008 QuickLogic Corporation www.quicklogic.com
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13. Select Compile -> Compile Options.
The Compiler Options screen is displayed.

Compiler Options

YHDL | Werilag |

¥ Llse 1993 Language Syritas

™ Disable loading messages

[ Don't put debugging info in library ™ Show source lines with smars

¥ Usze explicit declarations orly

i Check for;
[ Synthesis

v ital Compliance

— Optimize for:
¥ Stdlogic1164
W Wital

— Report Warningz On;

¥ Unbound componert

¥ {Process without & 'WalT statement

¥ Mull Bange
¥ Mo space in time literal [e.g. Snsz]

W Multiple diivers on unresolved signals

OF. Lancel Apply

14. Select the VHDL tab.

15. Check the Use 1993 Language Syntax checkbox.

16. Click OK.

17. Select Compile -> Compile All to compile the project.

www.quicklogic.com
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18. Select Simulate -> Simulate to simulate the design.
The Simulate screen is displayed.

|, Simulake =] %]
Design | wHDL | Werilog | Libraries | SOF | Optians |

M arne I I il

1] sum_gen
—__] super_cell

— 1] super_logic

I

13801

k1382

t1:38¢3 o
1143a1

143a2

143a0

%]

— Simulate Simulator B esalutian
okt Add default —-—”

Load | Optimize | Cancel |

19. Select the Design tab.

20. Select the module name of the test fixture (from the Default Library that you specified in
step 5. on page 10) in the Name field.

21. Click Load to load the simulation.

© 2008 QuickLogic Corporation www.quicklogic.com
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22. Select View -> Wave to begin adding the waveform signals.
The Wave screen is displayed.

=+ wave - default 10l =|

File Edit W“iew Insert Format Tools Window

SHS| $REBA LK [N G QS @EEF)EEDH

1 3 K1 3 [ I
0 ns to 1609 ns

23. Select View Signals to view signals.
The Signals screen is displayed.

Il

File Edit Wiew Add Tools ‘Window

www.quicklogic.com
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selected in the main window.

24. Select View -> Structure to view the hierarchy of the design and see the internal signals within the region
The Structure screen is displayed.

-loix

File Edit Wiew Window

"1 —
& B4x111: RAME4R18

4|

. | »
sim:tfm

25. In the Signals screen, select Add -> Wave -> Signals in Design to add the waveform signals to the

waveform viewer. You can also drag and drop the signals from the Signals screen onto the waveform
viewer screen.

-=t wave - default

i [=1 0.1
File: Eﬂit View Insert Format Tools Window
FEHS tRRBA KK ([N n &S QR EFIEIEIEE 3
E=TE
File Edit view | JRE
B bt =

t@ 16dx111: RaMEL:18

=
+]

sirmftim

sim:tim I
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26. In the waveform viewer, click the Run - All icon to run the simulation.

== wave - default S =101 x|

File Edit View Insert Format Took ‘Window

EEHS FRRMA KM m &G KPR ELEIELH 3

B4

2660 e L] "-.,I.gl L ‘_H!"- va ool O ‘-',;_‘I R " D
Ons
4

0 nsto 250 ns

To make this process easier, all these commands can be entered in a macro file (. do) and run in a single step.
This is shown later in the Quick Note.

Post-Layout (Timing) VHDL Simulation

Necessary Files
The files required to run a timing simulation:

1. QuickLogic primitive file, qlvt195_vhd which describes the functionality of primitive components
specified in the .vhq file.

2. Back Annotated vhdl netlist, <toplevel file_name>.vhq file that is generated during Back
Annotation run on SpDE.

3. Back Annotated timing file, <toplevel Ffile_name>.sdf that is generated during Back Annotation
run on SpDE.

4. The test bench file, <toplevel Ffile_name>.tb.

NOTE: For Back Annotation in SpDE, Select Tools -> Options -> Back Annotation and select Modeltech
Vital 3.0 from the list of simulators.

Creating the Project and Running the Simulation

Running the post-layout simulation is similar to the pre-layout simulation. The difference for post-layout
simulation is:

¢ A back-annotated timing file <toplevel file_name>.sdf must be added and loaded.

e qlvt195.vhd must be compiled in within the qlprims library.

www.quicklogic.com © 2008 QuickLogic Corporation
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To add and load the .sdf file:

1. Select Simulate -> Simulate.
The Simulate screen is displayed.

|3 Simulate . o ] 4
Design | YHOL | Weriog | Libraries SDF | Options |
—SDF Files
E—BI]_ Fegion : Adm
@ C:/Quicklogic/Rat rE4=1 . adf
Add...
fdocify,...
Delete
4| |+
— SDF Dptions pAuilti-5 ource delay

™ Disable SDF warnings

I Reduce SDF ermors o warkings

Load | Optimize | Cancel |

2. Select the SDF tab.

3. Click Add.
The Add SDF Entry screen is displayed.
| fdd SDF Entry ] o [=]
— SOF File
II::HIJ vickLogic/Rabd /i6du], edf Browse...
—2pply to Region Delay—
[#t/m [ma ]

4. Type the .sdf file in the SDF File field.

© 2008 QuickLogic Corporation www.quicklogic.com
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5. Type the region it will apply to in the Apply to Region field.
For example:
/t/m
where:
t is the module name and m is the instance name.

6. Select the type of delay (min., typ. and max.) from the Delay pull-down menu.

7. Click OK.

8. In the Simulate screen, select the Design tab.
The Design screen is displayed.

| Simulate ] =10] =]
Deesign | ¥HOL | Werilog | Libraries | SDF | Options |
N arne I I il
—J SUIM_gen
—__] super_cell
— 1] super_logic
ghlt
— ] t138
—J t138f2
] t13863 .
—J t142a1
— ] t148a2
— ] t148a0 LI
— Simulate Simulatar Rezalution
fwiork.t LAdd: defaul —-_|‘
Load | O ptimize | Cancel |

9. Select the module name of the test fixture in the Name field.

10. Click Load to load the simulation.

www.quicklogic.com
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To add the glprims library, glvt195.vhd:

1. Select File -> New -> Library to create a new library named glprims.
The Create a New Library screen is displayed.

Create a Mew Library |

— LCreate

£ 3 new library and a logical mapping to i

£ amap to an existing library

— Library Mame;
||:|I|:|rims

— Library Physzical M ame:
Iqlprims

When simulating the design the QuickLogic primitive file qlvt195.vhd must be compiled into the
glprims library because the glprims library is called in qlvt195.vhd. The rest of the files can be
compiled in the default library that you specified in step 5. on page 10.

Click on a new library and logical mapping to it in the Create field.
Type qlprims in the Library Name field.

Type glprims in the Library Physical Name field.

Click OK.

Compile qlvtl195.vhd into the glprims library.

o o M 0N

The reset of the process is the same as described in “Pre-Layout (Functional) VHDL Simulation” on page 10.

Creating and Running Macro Files

This section explains how to:

¢ Create a macro file (.do file). Macro files can also be created by typing the commands in a macro file and
saving the file.

¢ Run a macro file with command line options using the do command. Macro files can also be run from the
tools menu by selecting Tools -> Execute Macro.

© 2008 QuickLogic Corporation www.quicklogic.com
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To create a macro file:

1. Create a .do file.
Continuing with the simple RAM design example in the previous section, create a .do file using the
following macro as an example:

# before running this script change the current directory
# in Mddel Simto access the sinmulation files by using the cd command

cd c:/current_working directory

# create work library
vlib work

# conpile design files
vl og -work work macros.v
vl og -work work ramb4x18.v
vl og -work work r64xl.v

# compile test bench files
vliog -work work r64x1.tf

# start simulation
vsim-t 100ps work.t

# open a wavef orm wi ndow
Vi ew wave

# add signal s

add wave /t/i

add wave /t/wcl k
add wave /t/rclk
add wave /t/we

add wave /t/re

add wave /t/wa(5:0)
add wave /t/ra(5:0)
add wave /t/wd

add wave /t/rd

# run sinmul ation
run -all

2. Save as <Filename>.do.

www.quicklogic.com © 2008 QuickLogic Corporation
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To run a macro file:

All the commands run from the command line window and can be written to a specified file. The resulting file
can be run using the do command.

1. The syntax for writing a transcript file is:

write transcript [<filename>]

2. The do command executes commands contained in a macro file. The syntax for the do command is:

do <filename>

ModelSim Support Information

e ModelSim includes help files and tutorials that describe features and instructions for use.

¢ To contact ModelSim Support: http://www.model.com/support/default.asp

Contact Information

Phone: (408) 990-4000 (US)

—_

905) 940-4149 (Canada)

+(44) 1932-57-9011 (Europe)

+(852) 2567-5441 (Asia)

E-mail: info@quicklogic.com

Sales:  America-sales@quicklogic.com

Europe-sales@quicklogic.com

Asia-sales@quicklogic.com

Japan-sales@quicklogic.com

Support: www.quicklogic.com/support

Internet: www.quicklogic.com

Revision History

Revision Date Originator and Comments
A April 2003 Mehul Kochar_ and Kathleen Murchek
First release.
Kathleen Murchek
B November 2008 Updated banner, contact info, and copyright info.
Added disclaimer.
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Notice of Disclaimer

QuickLogic is providing this design, product or intellectual property "as is." By providing the design, product or intellectual property as
one possible implementation of your desired system-level feature, application, or standard, QuickLogic makes no representation that this
implementation is free from any claims of infringement and any implied warranties of merchantability or fitness for a particular purpose.
You are responsible for obtaining any rights you may require for your system implementation. QuickLogic shall not be liable for any
damages arising out of or in connection with the use of the design, product or intellectual property including liability for lost profit, business
interruption, or any other damages whatsoever. QuickLogic products are not designed for use in life-support equipment or applications
that would cause a life-threatening situation if any such products failed. Do not use QuickLogic products in these types of equipment or
applications.

QuickLogic does not assume any liability for errors which may appear in this document. However, QuickLogic attempts to notify

customers of such errors. QuickLogic retains the right to make changes to either the documentation, specification, or product without
notice. Verify with QuickLogic that you have the latest specifications before finalizing a product design.

Copyright and Trademark Information

Copyright © 2008 QuickLogic Corporation. All Rights Reserved.

The information contained in this document is protected by copyright. All rights are reserved by QuickLogic Corporation. QuickLogic
Corporation reserves the right to modify this document without any obligation to notify any person or entity of such revision. Copying,
duplicating, selling, or otherwise distributing any part of this product without the prior written consent of an authorized representative of
QuickLogic is prohibited.

QuickLogic, pASIC, and QuickWorks are registered trademarks, and QuickLogic logo is a trademark of QuickLogic. Other trademarks
are the property of their respective companies.
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