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CPE 1500

e Simulation using the University Waveform tool

1.

SEF ORI IO Ol

Create the schematic

Run Analysis and Synthesis in Quartus
Verify the RTL is what is expected

Open a new University Program VWEF file
Select the desired signals to drive / analyze
Setup the input signal waveforms

Setup simulator options

Run the simulation

Evaluate the results
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e Simulation using the University Waveform tool

1. Create the schematic
See the Schematic Generation slides
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CPE 1500

e Simulation using the University Waveform tool

2. Run Analysis and Synthesis in Quartus
Converts the schematic components to Quartus components

* Set the top-level block
e Rt-click on your top level block
* Select Set as Top-level Entity

File Edit View Project Assignments Processing Tools Window Help

D & D .-. Capture_Demo

* O ng = 0 Compila

Project Navigator @ Files

E.:;? Even_Parity_Ger Open e

E:‘:? Multiplexor.bdf Remgye File from Project R

=] capture_demo E Set as Top-Level Entity
@ even_parity_ger
@ multiplexor_wwt

Properties...
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e Simulation using the University Waveform tool

2. Run Analysis and Synthesis in Quartus

* Processing = Start = Start Analysis and Synthesis
e Check the Device
* Check the Top-level Entity Name

@ 286030 Timing-Driven synthesis s running

@ 16010 Generating hard_block partition "hard_block:auto_generated_inst”

@ 21057 Implemented 9 device resources after synthesis - the final resource count might be different
o quartus Prime analysis & synthesis was successful. 0 errors, 2 warnings

lFlow Summary

I & <<Filters>
Flow Status Successful - Mon Jan 13 12:12:40 2025
H | Quartus Prime Version 18.1.0 Build 625 09/12/2018 5J Lite Edition
Revision Mame apiuee Dlemo
Top-level Entity Name
Family MAX 10
Timing Models Final

Total logic elements

Total registers

Total pins

Total virtual pins

Total memory bits

Embedded Multiplier 9-bit elements
Total PLLs

UFM blocks

[=T =T = T = N = = = e |

ADC blocks

CPE 1500
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e Simulation using the University Waveform tool

3. Verify the RTL (schematic of the implementation)
* Tools = Netlist Viewers = RTL Viewer

O

Evaluate the schematic — does it make sense?

File Edit View Project Assignments Processi

B

>

lation Tool

% Launch Simulation Library Compiler

Project Navigator

@F\LE;

¥ & Launch Design Space Explorer Il

Files

Ea Even_Parity_Generator.bdf

E:n? Multiplexor bdf

@ capture_demo_vwi.vwf

g even_parity_generator_wwf.wwf
E multiplexor_wwf.wwf

e Timing Analyzer

Advisors

]

“,

Chip Planner

¥,

&

Netlist Viewers
=2 signal Tap Logic Analyzer
& |n-Systern Memory Content Editor
@ Logic Analyzer Interface Editor

In-System Sources and Probes Editor

Sicool Db Ding

Quartus Prime Lite Edition - Ci/Users/johnsontimoj/Quartus_Projects_CPE1500/Schematic_Capture/Capture_Demo - Capture_Demo

C 4 p p
COTP+40©
re_Demo [x] ﬂ Multiplexor.bdf
Flow Summary
@, <<Filters>
" || Flow status Successful - Mon Jan 13

Quartus Prime Version 18.1.0 Build 625 09/12/4

Revisiop Name Capture_Demo

zmo

o

2 Technology Map Vi Post-M:
l Technology Map Viewer (Post-Mapping) e
& Technology Map Viewer [Post-Fitting)

Q: State Machine Viewer

Total registers 1]

Total nins 7l

CPE 1500

D2[
SELO[ > 1

DO[ >

inst2

SEL1[ >

D1[ >

DI

DEMO_OUT
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CPE 1500

® New

e Simulation using the University Waveform tool

4. Open a new University Program VWEF file
* File 2> New = University Program VWF

Black Diagram/Schematic File
EDIF File
Osys Systemn File
State Machine File
SystemWerilog HDL File
Tcl Script File
Verilog HDL File
WHDL File
¥ Memory Files
Hexadecimal (Intel-Format) File
Mermory Initialization File
™ Verification/Debugging Files
In-System Sources and Probes File
Logic Analyzer Interface File
Signal Tap Logic Analyzer File
~ Other Files
AHDL Include File
Block Svmbol File

Help
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e Simulation using the University Waveform tool
4. Open a new University Program VWEF file

» Save the file: File = Save As
e Give is a useful file name (capture_demo_vwf.vwf)

W Simulation Waveform Editor - C/Usersfjohnsontimaj/Quartus_Prajects CPE1500/Schen atic_Capture/Capture_Demo - Capture_Demo - [capture_demo_vwfvwi]

File Edit View Simulation Help Search altera.com ®

k€ %0 N Z T E BN E R R e A 8

aster Time Bar: 0 ps 4 }  Pointer 346.14ns Interval: 346.14 ns Start End

Value at e

Name
0ps Ops
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e Simulation using the University Waveform tool

5. Select the desired signals to drive / analyze
e Edit 2 Insert Node or Bus

e Node Finder...

Reverse Group or Bus Bit Order

Radix b

Grid Size.
Set End Time...
+  Snap to Grid

Snap to Transition

Properties

& Insert Node or Bus

Del [z@ 2 e 7 |

Y X Delete
alus 3
Ons
Grouping L i

Insert Node or Bus. .

‘\BDID ns

Display gray ¢

ie count as bin ary count

Name: Use Node Finder
Type: INPUT M Cancel
Value type:  9-Lewvel M

Mode Finder...
Radix: Binary M
Bus width: 1
Start index: O

s

ZQD‘

CPE 1500

At this point we will
only see the pins

& Node Finder

Named: * Filter: | Pins: all - Named: * Filter: | Pins: all -
Lookin: * .. Cancel Lookin: * List Cancel
Nodes Found Selected Nodes: Nodes Found: Selected Nodes:
Mame Type Name Type Mame Type Name Type
i Do Input
JLR S Input
B D2 Input
i D3 Input
> ‘@ DEMO_OUT  Output >
. & sELo Input .
B sELT Input
< <
<< <<
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e Simulation using the University Waveform tool

5. Select the desired signals to drive / analyze
 Touch a Node (Name)

e Use the arrows to move nodes form the Found list to the Selected

list

* OK, OK

& Node Finder
Named: * Filter: Pins: all A
Look in: * List Cancel
MNodes Found: Selected Nodes:
Mame Type Mame Type
B Do Input
B D1 Input
& D2 Input
in
= D3 Input ﬁ
‘@ DEMO_OUT Output ( > >
& SELO Input N’
i}. SELT Input (’\ & Insert Node or Bus
: >
. . i x
N’ Narme: Multiple ltems
Type: **Multiple [tems**
Value type: | 9-Level &7
Radix: Binary
Bus width: 1
Startindex: 0
Display gray code count as binary count
\

Node Finder
-

& MNode Finder
Mamed: * Filter: Pins: all
Lookin: * List
MNodes Found: Selected Nodes
MName Type Name Type
& DO Input & D0 Input
B D1 Input B D1 Input
& D2 Input & D2 Input
B D3 Input B D3 Input
‘& DEMO_OUT  Output > | |%@ DEMO_OUT Output
B SELO Input .. |@- sELO Input
Input = SELT Input
<
-

Cancel

10
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* How long does the total test take
Edit = Set Grid Size (10 ns)
Edit 2 Set End Time (640 ns)

FFEFFFE

B X

EO

EO

e Simulation using the University Waveform tool

Setup the input signal waveforms

You must have a plan
* What signals to switch at what time

File Edit WView Simulation e

k X Delete
Mast Insert
— Value

Grouping

Radix

==
CSetEnd Time )

+  Snap to Grid

Snap to Transition

FEFFEE

il Properties

Interval: 147.55ns

Reverse Group or Bus Bit Order




=
& Simulation Waveform Editor - C:/Users/fjohnsontimoj/Quartus_Projects CPE1500/Schematic_Capture/Capture_Demo - Capture_Demo - [capture_demo_vwfawf]™

e Simulation using the University Waveform tool

5. Setup the input signal waveforms

e See the University Waveform Viewer — Input Setup Slides
e File = Save

Eile Edit View Simulation Help Search altera.com
AQ O L Z KL KE B XC T ) R | e e A =
Master Time Bar: 0 ps 1 * | Pointer. 91.18 ns Interval 91.18 ns Start: Ops End: Ops
Name value at 0ps 4D.Pn5 SD.P ns 120io ns ‘IE:DiD ns 2DDiD ns 240iD ns 2BDiD ns 3200ns
0 ps 0 ps
& Do BO
& o 8o Tt rsrrerre e e e e e e
& o2 eo A O S ] L IS I R S R
L D3 BO
L sewo BO | | |
B sEL BO |
% DEMO_ . BX SRS
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e Simulation using the University Waveform tool

7. Setup the simulator options
e Simulation = Simulation Settings
e Select VHDL
* Verify the vwf file name
e Ifincorrect Restore Defaults
* Save

& Simulation Waveform Editor - Ci/Users/johnsontimoj/Quartus_Projects_

File Edit WVie

3L L

Sirmulation Settings

u*{}
Master Tirme Bar. O

Run Functional Simulation

- v‘;_: Run Timing Simulation

Mame 45 Generate ModelSim Testbench and Script

13

simulation Options

Caution: Improperly modifying these settings can cause the simulation to fail

HDL Language: () Veril

he language used for the testbench and netlist)
Functional Simulation Settings Timing Simulation Settings

Testbench Generation Command (Functional Simulation):

quartus_eda --gen_testbench --tool=modelsim_sem --format=vhdl --write_settings_files=off Capture_Dema -

Netlist Generation Command (Functional Simulation):

quartus_eda --write_settings_files=off --simulation --functional=on --flatten_buses=off --tool=modelsim_oen

ModelSim Script (Functional Simulation):

onerror {exit -code 1}
vlib work

weom -work work

veom -work wor capture_dermo_vwf

vsim -novopt -c -t TP =¥ *Caltera -L altera_mf -L 220model -L sgate -L altera_Insim waork Capture_
ved file -direction Capture_Demo.msim.ved
wved add -internal Capture Demo_vhd_vec_tst/*
wved add -internal Capture_Demo_vhd_vec_tst/i1/*
proc simTimestamp { {

echo "Simulation time: $:now ps”

if { [string equal running [runstatus]] } {

after 2500 simTimestamp

1
1
after 2500 simTimestamp
run -all
quit -f

Restore Defaults Cancel

© tj



e Simulation using the University Waveform tool
8. Run Simulation

e Simulation 2 Run Functional Simulation

¥ Simulation Waveform Editor - Ci/Users/johnsentimoj/Quartus_Projects_C

File Edit wview & Help

[ Q B0 Simulation Settings

Master Time Bar Dq Run Functional Simulation >

) sersfjohnsontimoj/Quartus_Projects CPE1500/Schematic_Capture/Capture_Demo - Capture_Demo - [Capture_Demo_20250113122719.sim.vwf (Read-Only)]
BE  RunTiming Simulation
=lp
MName 75 Generate ModelSim Testbench and Sc ript

- ™ == % JE T T )R Kr rE A [l B

Macter TimeBar 0o 4 * | Pointer 121.77ns Interval: 121.77 ns Start

& Simulation Flow Progress

End:

80.0ns 1200ns 1600 ns 200.0 ns 240.0 ns 280.0ns
- Generating netlist...

— N —

vector_source=C:fUsers

/johnsontimoj/Quartus_Projects_CPE1500/Schematic_Capture/capture_demo_v
wi.vwf

320.0ns

1 | \ | \ | | | | | | | \
testbench_file=C:/Users /johnsontimoj/Quartus_Projects_CPE1500/Schematic_Capture/simulation/gsim/

R un Log esign "Capture_Demo”

pecified which may cause overloading on shared !

- | PROCESSORS in your QSF to an appropriate value m—m—l_l—l_l—,_l—,_\—,_l—,_| |
(Will show any errors)

(Disappears if all ok)

**** Generating the functional simulation netlist *™**

Simulation Plot
quartus_eda —-write_settings_files=off --simulation —functional —flatten_b ff

tool=modelsim_oem --format=vhdl —

; o _ _ - (not the VWF window)
output_directory="C:{Usersjohnsontimoj/Quartus_Projects_CPE1500/5chematic_Capture/simulation

fqsim/" Capture_Demo -c Capture_Demo

00:00:00

CPE 1500 14
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e Simulation using the University Waveform tool

9. Evaluate results
* Compare simulation results with expected results

Value at 0 ps 4D.Pns SD.Pns ‘IEDiD ns ‘IEDiD ns EDDiDns 24DiD ns 2SDiD ns 320.0ns
MName 0ps 0ps
e DD ............................ Y
& o B0 o) -0 -0 - -7 - 7 - b 7 - L 1 L7 L
5 o2 B0 7 r v r 7L
b o BO | | | |
& sEL BO | | [
W SELT BO !
%  DEMO_OUT BO L L L
sel:0,0 sel:1,0 sel:1,0 sel:1,1
mux: dO mux: d1 mux: d2 mux: d3
ANNOTATE ANY GRAPHS TURNED IN
CPE 1500 15 © tj




	Slide 1: Schematic Simulations University Waveforms
	Slide 2: Schematic Simulation – University Waveforms
	Slide 3: Schematic Simulation – University Waveforms
	Slide 4: Schematic Simulation – University Waveforms
	Slide 5: Schematic Simulation – University Waveforms
	Slide 6: Schematic Simulation – University Waveforms
	Slide 7: Schematic Simulation – University Waveforms
	Slide 8: Schematic Simulation – University Waveforms
	Slide 9: Schematic Simulation – University Waveforms
	Slide 10: Schematic Simulation – University Waveforms
	Slide 11: Schematic Simulation – University Waveforms
	Slide 12: Schematic Simulation – University Waveforms
	Slide 13: Schematic Simulation – University Waveforms
	Slide 14: Schematic Simulation – University Waveforms
	Slide 15: Schematic Simulation – University Waveforms

