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Quartus Prime — simulation

Example of configuring and running the Questa simulator from the Quartus Prime project.
Two types of simulations will be performed: RTL and Gate-level.

The description of the activities provided assumes the existence of sources for synthesis
(encoder.vhd) and testbench (encoder_tb.vhd).

1. Preparing the project

Launch Quartus Prime. In the start window, select New Project Wizard

*ﬁ New Project Wizard ﬁ Open Project

Q © W RO @
Compare Editions Buy Software Documentation Support ‘What's New

Select any working di , enter the project name and the name of the main project unit

W MNew Project Wizard

Directory, Name, Top-Level Entity

What is the working directory for this project?
Dx/semestry/Quartus/first_gsim

What is the name of this project?
gsim_rtl

What is the name of the top-level design entity for this project? This name is case sensitive and must exactly match the entity name in the

desi ile.

encoder )

Choose to create a new project

& New Project Wizard

Project Type

Select the type of project to create.

Create new project by specifying project files and libraries, target device family and device, and EDA tool settings.

Project template

Create a project from an existing design template. You can choose from design templates installed with the Quartus Prime software, or

download design templates from the Design Store.
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Add VHDL source files to the project. Make sure to set the appropriate file type
¥ New Project Wizard

Add Files

Select the design files you want to include in the project. Click Add All to add all design files in the project directory to the project.

Note: you can always add design files to the project later.

File name: | I | Add
o X| addar |
File Name n Design Entry/Synthesis Tool HDL Version | Remave |
_ffirst_gsirnfencodervhd WHDL File VHDL_2008
ffirst_gsimMgncoder_tb.vhd WHDL Test Bench File Up
| Down |
| Properties |

2. Configuring EDA tools
Open Tools Configuration from the Tools menu

Window Help

Run Simulation Tool ¥
4 Launch Simulation Library Compiler
*&. Launch Design Space Explorer Il

B Timine Analuzer

N AW TR Y | VT o

Customize...

License Setup...

G Install Devices...

Check the correct settings of the EDA tools, if necessary, set the appropriate path to the Questa
simulator

¥ Options

Category:
" Generl
Specify the directory that contains the tool executable for each third-party EDA tool:

Tooltip Settings

¥ Messages QuestaSim

Colors
Eonts telfpga,.l'23.‘l stdfquesta_fsefwinD

Fonizs

Headers & Footers Settings EDA Tool Directory Containing Tool Executable
Internet Connectivity Precision Synthesis | I |
Libraries —
* P Settings Synplify | |_|
IP Catalog Search Locations Synplify Pro | I |
Design Templates —
License Setup Active-HDL | |_|
Preferred Text Editor Riviera-PRC | I |
Processing —
ModelSim | I |
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3. Simulation setup
project settings from the Assignments menu

Processing Tools Window Help

Ctrl+Shift+E

& Assignment Editor Ctrl+Shift+A

Ctrl+Shift+M

‘§ Pin Planner

T Remove Assignments ..

r_.'. Back-Annotate Assignments...
Import Assignments...
Export Assignments.
Assignment Groups...

5 Logic Lock Regions Window

oz Design Partitions Window

In the settings window, find the simulation parameters (1).
Select the Quest Intel FPGA simulator (2)
and go to the testbench configuration in the NativeLink settings group (3)

 Settings - encoder

Category: Device/Board...
General [swiavorn |
Files
L Specify options for generating output files for use with other EDA tools.

Libraries
~ IP Settings

Questa Intel FPGA D

IP Catalog Search Locations

Design Templates Run gate-level simulation automatically after compilation
~ Operating Settings and Conditions
Voltage EDA Netlist Writer settings
Temperature
¥ Compilation Process Settings Eormat for output netlist: | VHDL bl Time scale: | 100 us =

Incremental Compilation
* EDA Tool Settings Output directory: |simulation/questa

1 Simulation Map illegal HDL characters Enable glitch filtering

Board-Les

Options for Power Estimation

* Compiler Settings
VHDL Input Generate Value Change Dump (VCD) file script | Script Settings...
Verilog HDL Input
Default Parameters Design instance name:

Timing Analyzer
Assembler

Design Assistant More EDA Netlist Writer Settings...
Signal Tap Logic Analyzer NativeLink settings
Logic Analyzer Interface
Power Analyzer Settings Nane

SSM Analyzer

® | Compile test bench: ‘3 |Te5t§enche5...
Use script to set up simulation:

Script to compile test bench:

More Nativelink Settings... Reset

W Buy Software OK Cancel Apply Help
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Select a new configuration

* Test Benches

Specify settings for each test bench.

e —
Existing test bench settings: m’
——

Mame Top Level Module  Design Instance Run For Test Bench File(s) =
it

Find the testbench file on the disk (1),

Enter the name of the main unit defined in this file (2),
Select the use of testbench also for time simulation (3),
Set the simulation duration (4).

“ Mew Test Bench Settings

Qa |vhoL 2008
Up

Create new test bench settings.

Test bench namé&_|encoder tb 2

Top level module in test bench: |encoder_tb

V| Use test b;u::h to perform VHDL timing simulation

Design instance name in test bench: | encoder

Simulation period

Run simulation until all vector stimuli are used

Test bench and simulation files
File name: Add

ile Mame Library HDL Version Remove

Down

Properties...
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* Test Benches

Specify settings for each test bench.

Existing test bench settings: ‘ New... |

Mame Top Level Module Design Instance Run For Test Bench File(s) | — |
Edit...

encoder_tb encoder_tb encoder encoder_tb.vhd

| Delete |

q K >|| Cancel || Help |

4. Starting the RTL simulation
Before performing RTL simulation, the project must be compiled.
From the Task window, from the Compile Design group, run the Analusis & Synthesis command

Task

- Compile Design
Analysis & Synthesis

Fitter (Place & Route)

Start Again
Assembiler (Generate progrs
@ Stop Processing Ctrl+Shift+C

vy

Timing Analysis

b > EDA Metlist Writer Edit Settings

B Fdit settines View Report

If the compilation was successful, run the RTL simulation from the Tools menu

IGEEN Window  Help
—

Run Simulation Tool b | " RTL Simulation

~S——  —
% Launch Simulation Library Compiler ¥ Gate Level Simulation...

*&. Launch Design Space Explorer Il

-

@ Timing Analyzer

Advisors »
Q-:¥ Chip Planner
@' Design Partition Planner

Metlist Viewers »

As a result of this command, an external simulator will be opened and the configuration/simula-tion
script defined in point 3 will be executed. The effects of the simulator operation can be observed in
the "wave" time waveform window.
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Verify the structure of the created project - the content of the "structure” (UUT) window should

present the elements of the behavioral description from the encoder.vhd file

5. Starting the gate-level simulation
Before performing gate-level simulation, the project must pass the routing stage (Fitter —
Place&Route). Then, start creating a model for simulation.

From the Task window, from the Compile Design group, run the EDA Netlist Writer command

Task
* P Fitter (Place & Route) 00:00

* P Assembler (Generate programming files)

b P Timing Analysis

EDA Metlist Writer

B Edit settings )
SLaf _ﬂgaln

B view Report

Stop Processing Ctrl+Shift+C

B At cettines
Edit Settings

&) sim - Default e L+ 7| x|
‘F|Ins13nce |Design unit |Desigr1 unit type |Tn|:| Categary |'I.|r|sit:|ili‘c!,-I
- encoder_th encoder_th(behav) Architecture DU Instance +acc==<
encoder (with_delay) Architecture DU Instance
o lne_ 18 encoder (with_delay) Process - +acc==<
& p_enc encoder (with_delay Process - +acc==<
' test_proc encoder_tolbenav) Process - +acc=+<
H standard standard Package Package +acc==<
H textio textio Package Package +acc==<
B std_logic_1154 std_logic_1164 Package Package +acc==<
H std_logic_arith std_logic_arith Package Package +acc==<
Hl std_logic_unsigned std_logic_unsigned Package Package +acc==<
*
<Dl

If the netlist creation was successful, run the gate-level simulation from the Tools menu

Window Help

Run Simulation Tool

%+ Launch Simulation Library Compiler Gate Level Simulation...
—  —

¥ encoder tb.wvhd X

*& Launch Design Space Explorer I

As a result of this command, the external simulator will be opened and the
configuration/simulation script defined in point 3 will be executed.
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Verify the structure of the created project - the content of the "structure™ window should present
blocks of the automatically created structural model from the encoder.vho file

&) sim - Default

T|Ir1513r|ce

|Desigr| unit

|Dn.=-_sigr1 unit type |Tu|:| Category

4 ) x|

|visib _* |

encoder_th

+- [l auto_generated_i...
+ [l \~QUARTUS_CRE...
+- [l 0] ~outputh,
+ Ml Wll~output)
-Tf. Yw[2] ~output)
-Tf. Yw[3] ~output)
< B s[4)~input|
B [6]~input|
B s[3~input|
4l s[5l ~input
4l s[9]~input
4l s[7]~input
++ [l \s[1]~input)
_4|-_|-. WideQr 27,
+ [l \WideOr2n~8\
+ [l \WideOr2n~6\
+ Il \s[B]~input)
+ [l \WideOr2n~3\
+ [l 's[2] ~inputh,
_T_|-. \s[0] ~inputh,
++ [l WideOr2
_T_|-. WiideOr 17
_T_|-. WilideOr 1~3%
+ Il WideOr1
L YWwhidenirn a7

encoder_thihehay) Architecture

encoder(structure) Architecture
hard block{strocure Architecture

fiftyfivenm_lcel_comb(vital... Architecture
fiftyfivenm_io_obuf{behawi... Architecture
fiftyfivenm_io_obuf{behawi... Architecture
fiftyfivenm_io_obuf{behawi... Architecture
fiftyfivenm_io_obuf{behawi... Architecture
fiftyfivenm_io_ibuf(behavior) Architecture
fiftyfivenm_io_ibuf(behavior) Architecture
fiftyfivenm_io_ibuf(behavior) Architecture
fiftyfivenm_jo_ibuf(behavior) Architecture
fiftyfivenm_jo_ibuf(behavior) Architecture
fiftyfivenm_jo_ibuf(behavior) Architecture
fiftyfivenm_io_ibuf(behavior) Architecture
fiftyfivenm_lcel_comb(vital... Architecture
fiftyfivenm_lcel_comb(vital... Architecture
fiftyfivenm_lcel_comb(vital... Architecture
fiftyfivenm_io_ibuf(behavior) Architecture
fiftyfivenm_lcel_comb(vital... Architecture
fiftyfivenm_io_ibuf(behavior) Architecture
fiftyfivenm_io_ibuf(behavior) Architecture
fiftyfivenm_lcell_comb(vital... Architecture
fiftyfivenm_lcell_comb(vital... Architecture
fiftyfivenm_lcell_comb(vital... Architecture

fiftyfivenm_lcell_comb(vital... Architecture
fiftufivenm lrall Fambilfvital Architerhire

DU Instance
DU Instance
DU Instance
DU Instance
DU Instance
DU Instance
DU Instance
DU Instance
DU Instance
DU Instance
DU Instance
DU Instance
DU Instance
DU Instance
DU Instance
DU Instance
DU Instance
DU Instance
DU Instance
DU Instance
DU Instance
DU Instance
DU Instance
DU Instance
DU Instance

DU Instance
Fil |l Thetanr=
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