Homework #1 - DEMO
CSE 140L — Summer Session 2 — 2017

Instructor: Mohsen Imani

Demo prepared by: Muhsin Gurel

Follow this demo step by step to get familiar with the development and simulation environment. Also,
answer the questions at the end to review the course policy. At the end, submit your zipped project in
TED in “Homework 1” section under “Content”. You are not required to submit the answers to the
guestions at the end of this document. This homework will not be graded.

1) Go to this website : http://dl.altera.com/?edition=lite

2) Let's save some space and only select Cyclone 1V device family and download. You can use the
installer software or download directly.

Wi Select All @

[vIQuartus Prime Lite Edition (Free)
v|Quartus Prime (includes Nios Il EDS)

Updates Available

Size: 1.8 GB MD5: D620B0A1CF43150462658B713C7F96B5
v|ModelSim-Altera Edition (includes Starter Edition)
Size: 1.4 GB MD5: 8C8ED25D6ACF152CEF2FCFEG9DBC
M Devices
You must install device support for at least one device family to use the Quartus Prime software.
[] Arri:

a |l device support
ex499.6 MB 58
lone IV device support
: 466.6 MB MD5: 2C4ES

Cyclone V device support
Size: 1.1 GB MD5: 3A846198DB1C584D1E19E6A9CE26D364

MAX II, MAX V devi

Size: 11.4 MB MDS5: EC2EES53F19D
IMAX 10 FPGA device support
Size: 339.9 MB MD5: 6ES5A3587BFD61936F0AA024B2BBCC1A0

<

Download Selected Files

3) Create an account if you don't have it already.

o myAltera Account Help @ Terms and Conditions

User Name
Forgot Your User Name or Password?
Password

[JRemember me

By Logging in, you agree to our Terms of Service.

Don't have an account?

@® Create Your myAltera Account

Your myAltera account allow#’you to file a service request, register for a class,slownload software, and more.
Enter your email address mgurel@eng.ucsd.edu|
Note: If your email address already exists in our sysfem we will retrieve the

associated information.

Create Account




4) You can enter the university information.

Email Address: mgurel@eng.ucsd.edu (Edit Email)
* First Name: Muhsin |
* Last Name: Gurel
* Company Name: UCSD
* Address: 9500 Gilman Drive

Address (Line 2):
* City: La Jolla
*Country: ‘USA v
* State: CALIFORNIA ¥

* Zip / Postal Code: 92093

* Telephone Number: (858)534-2230
Example: (408)544-7000x1234

* Company Size: Greater than 2,500 -

* My primary job function is: ' Student &
* My preferred distributor is:  No preference v
* Primary End Market:  Other ¥

5) I used the download manager.

Akamai DLM3 Download Manager: 3 files in total. x
The files you selected are being downloaded to the directory you chose. You can pause and resume the download at any time.
If the download manager does not download any of the files, you can manually download the files with the direct links in the
list below.

Show direct links

Download In Progress. ( 1 of 3 files )

Total Download Size =3.6GB Download Speed = 6.52MBps
Remaining Size = 3.14GB Esti d Time R ining =8 mi
Download Location = C:/Users/Muhsin/Downloads

Downloading bundle
Total Progress 8.55%

QuartusLiteSetup-16.0.0.211-windows.exe (1 of 3): 25.64%

6) Locate the setup file in the directory where you downloaded them, start the installation.

L) QuartusLiteSetup-16.0.0.211-windows.exe 7/30/2016 4:13 PM Application 1,875,223 KB



7) Continue on the installation.

Olnstalling Quartus Prime Lite Edition (Free) 16.0.0.211
Select Components

Select the components you want to install

ModelSim-Altera Starter Edition (Free) (4458.1MB)
| | ModelSim-Altera Edition (4458.1MB)

InstallBuilder

8) After finishing the installation you can launch the software.

ALIERAR

You can add additional device
support to an existing Quartus Prime
software installation without having
to reinstall the entire software
package. Use the Install Devices
command on the Tools menu in the
Quartus Prime software to get
started.

Select a component for more
information

< Back \Next >/ Cancel

Quartus Prime Lite Edition (Free) 16.0.0.211 Installation Complete

mm Setup has finished installing Quartus Prime Lite Edition (Free) 16.0.0.211.

[Jtaunch USB Blaster II driver installation
Create shortcuts on Desktop

Launch Quartus Prime Lite Edition
[Provide your feedback

< B@;;h ancel

e



9)Now open the software(Quartus) if it is not already opened.

10) Let's create a new project. Click on File / New Project Wizard. Name your project and select or create
a project folder. Also, name your top module. In this example they both are the same.

/\ < d r SO Dr++0 QAVR O
Project Navigator  Hierarchy BRI Y Home o
Compilation Hierarchy Recent Projects
L% ueaeoecian |l ®° Cocapoect |
O New Project Wizard X

Directory, Name, Top-Level Entity

What is the working directory for this project?
C\altera_lite\16.0/

What is the name of this project?
my_and_gate

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

Tasks Compilation r=mex my_and_gate

Use Existing Project Seftings...

<Back Finish Cancel Help I

<& el I 15 Al | v <<Fite B8 Find. #8Find Next

11) Select an empty project.

W INEW FIUJECL WiZara ~

Project Type

(® Empty project
Create new prgj y specifying project files and libraries, target device family
€, and EDA tool settings.

QO 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.

. < Back Finish Cancel Help I




12)

¥ New Project Wizard X j
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: s Add
B |
Add All
File Name Type Library Design Entry/Synthesis Tool HDL Ve
Remove
Up
Down
< >
Properties
Specify the path names of any non-default libraries. User Libraries...
l < Back Finish Cancel Help

Eind 44 Eind Navt U

13) Here we can select an FPGA board, but since we will only use simulation just select the default one.

L = L = L

seLil

(G New Project Wizard X

Family, Device & Board Settings

Device Board

Select the family and device you want to target for compilation.
You can install additional device support with the Install Devices command on the Tools menu.
To determine the version of the Quartus Prime software in which your target device is supported, refer to the Device Support List webpage.

Device family Show in 'Available devices' list

Family: Cyclone IV E - Package: Ay o

Devices: I8 Pin count: Any -

Target device Core Speed grade: Any -
(@ Auto device selected by the Fitter Name filter:

O Specific device selected in 'Available devices' list Show advanced devices

Other: n/a

Available devices:

Name Core Voltage LEs Total I/0s GPIOs Memory Bits Embedded multiplier 9-bit ~
EP4CEGE22A7 1.2v 6272 92 92 276480 30
EP4CE6E22C6 1.2v 6272 92 92 276480 30 v

<

< Back Finish Cancel Help




14)Under “simulation”, select Verilog HDL.

s
(b New Project Wizard X pasic Fu

pSP
= Interface
EDA Tool Settings Memory |
Processc
Specify the other EDA tools used with the Quartus Prime software to develop your project. University
tarch for

EDA tools:

Tool Type ToolName Format(s) Run Tool Automatically

- <None> - Run this tool automatically to synthesize the current design

Simulalion"‘ModelSim—A-?Verilog HDl-D Run gate-level si i { after
Board-Le... Timing <None> -
Symbol <None> -

Signal Inte... <None>  ~
Boundary ... <None> g

m

<Back | Finish Cancel Help
[ Nex> )]

15) Now your project is created, let's write our first Verilog code. Click on the Add button and add a new

Verilog file.

aQuartus Prime Lite Edition - C:/altera_lite/16.0/Demo1 - Demo1
/ dit View Project Assignments Processing Tools Window Help
B+ 0 2C bt - /GSQO TP+ 0L0E 9
Navigator . Hierarchy =g x

Entity:Instance
# Cyclone IV E: AUTO
* Demo1

a New

New Quartus Prime Project
v Design Files

AHDL File

Block Diagram/Schematic File
EDIF File
Qsys System File
= State Machine File
Tasks C SINC SystemVerilog HDL File
Task ~ Tel Script File
Verilog HDL File
v P> Compile Design VHDL File
" P ‘v Memory Files
> P> Analysis & Synthesis Hexadecimal (Intel-Format) File

> P> Fitter (Place & Route) M Initialization Ffle

> P> Assembler (Generate programm
> P> TimeQuest Timing Analysis
> B> FNA Netlist Writer



16) Let's design an AND gate. Below you can see the code for AND gate. We first define our module, by
giving a name on it and defining its ports. In this example A,B,OUT is the name of the ports. Now let's
define these Ports as Inputs or Outputs.

Finally, we can define the function in this module. Since it is an AND gate the equation should be like
this. Also, don't forget to endmodule keyword. After writing this let's compile our design. If it is
successfully compiled that means this Verilog could also be implemented on the FPGA .

GQuaﬂus Prime Lite Edition - C:/altera_lite/16.0/Demo1 - Demo1
File Edit View Project Assignments Processing Tools Window Help

- d r Demot PR 2-2%7 ¢ o ©OadE 9
Project Navigator .. Hierarchy MELES @ y_and_gate.v a
Entity:Instance —:-_ i EE N .‘ 'A" @ D% - =
Cyclone IV E: AUTO 1 “timescale 1ns / 1
™ my_and_gate 2 ////////////////////////////////////////////////////////////////////,
z // Engineer: Muhsin Gurel
g ;? Create Date: 07/31/2016
g II1TI11777177777717177777717777177777771771777717717777171177171777,
1(9) module my_and_gate(A,B,0UT);
11 input A;
12 input B;
13 output OUT;
14
15 assign OUT = A&B;
16 |
174
Tasks Compilation Slsme- %g endmodule
Task 2
v P> Compile Design
P> Analysis & Synthesis
> P> Fitter (Place & Route)
P> Assembler (Generate programm
P> TimeQuest Timing Analysis
P> EDA Netlist Writer
m Edit Settings ¥

%A [o] [&] & A Filte B8Find... #8 Find Next



17) Now let's write a testbench for our design. This testbench will behave as a “wrapper” for our AND
gate and send test inputs to our module. For this, add a new Verilog file like you did in step 15, and
name it as "test_ my_and_gate"

" “timescale ihér/ Ips
module test_my_and_gate;

// Inputs
reg A;
reg B;

// Outputs
wire OUT;

// Instantiate the Unit Under Test (UUT)
g my_and_gate uut (
.ACA),
.B(B),
.ouT(oUT)

g initial begin

// Initialize Inputs
A ;

B

—_

0;

// Wait 100 ns for global reset to finish
#100;
A 0
B b2

// Wait 100 ns for global reset to finish

2
B
L__\,

é/ wait 100 ns for global reset to finish
1 -

A= 1;
B =1;
end
endmodule

18) After saving and compiling the test bench click on : Tools \ Run Simulation \ RTL Simulation. This will
open the simulation environment.



19) Now we switched to the simulation software (ModelSim). Click on Compile and add your testbench.

File Edit View mnmme Add Library Tools Layout Bookmarks Window Help

B-eE& VB (0 AET||[SZERM|| +a 150 4| e me |
Columnlayout |A11Columns - H :'Q‘E:%'QIJ ﬂ‘/ “ lﬁgﬁgl

C:/altera_lite/16.0,

+-{l§ 220model Lbrary  $MODEL_TECH/../
+ 220model_ver Library $MODEL_TECH)/../:
+ altera Library $MODEL_TECH/..:
+ altera_lnsim Library $MODEL _TECH/../:
-4l altera_insim_ver Lbrary  $MODEL_TECH/../:
-4l altera_mf Lbrary  $MODEL_TECH/../ * Date modified Type

- propoaliiri oy L my and gte 73120161038 PM _V Fi
i ariai iy  BavRmil ] ‘test_my_and_gate 7/31/2016 10:50PM__ V File
+-4l, ariaii_hssi Library  $MODEL_TECH)../ -
@il arrii_hssi_ver  Lbrary  SMODELTECH/.i  Des

-4l arriaii_pdie_hip Ubrary  $MODEL_TECH/..
414l arriaii_pcie_hip_ver Library ~ $MODEL_TECH/../s

a4} arriaii_ver Lbrary  $MODEL_TECH/../: -

+ arriaiigz Library $MODEL _TECH/.. /:

+ arriaiigz_hssi Library $MODEL _TECH/../: !

+ arriaiigz_hssi_ver Library $SMODEL_TECH/.. /2 P

#-4l} arrisiigz_pce_hip  Library  SMODEL_TECH/../z This PC

#-4l} arrisiigz_pcie_hip_v...Library  $MODEL_TECH/.. s ‘

a4} arriaiigz_ver Lbrary ~ $MODEL_TECH/../ 3

+ arriav Library $MODEL _TECH)/../: Network

+-{l arriav_hssi_ver Library  $MODEL_TECH/../ <

-4l ariav_pce_hip_ver Lbrary  $MODEL_TECH/../

44} arriav_ver Library SMODEL_TECH/.. /2 Fle name: Il&_my_md _gate.v

A Transcript Files of type: IHDL Files ("v:". vl.'.vhd.’.M:'.w\o.'M.'.vo:‘E]
4 End time: 22:50:42 on Jul 31,2016, Elaps |
et [~ Compile selected fies together  Defaut Options... EdtSouce |

20) Double click on the testbench

*|Name |1ype |Fath |
—HlilL work Library rt_work
-. my_and_gate Module C:/faltera_litef16.0/demo 1/my_and_ga...

st_my_and_ga...Module C:faltera_lite/16.0/demo 1ftest_my_a...
B—M ril_work Library C:/altera_lite/16.0/simulation/modelsi. ..
] 220model Library ~ $MODEL_TECH/../altera/vhdl/220model
. Jln " v . -

La st ——— 4 "



21) Now if you cannot see the waveform window, go ahead and right click to open one. Drag and drop
the ports from the Object window to waveform window.

Click on :Simulate\Run\Run-all

Lastly, click on the special zoom button.

A ISOH S ALHRAA AN 4P Tare S G A
File Edt View Compile dd Wave Tools Layout Bookmarks Window Help

|8 308 s 2@Z2 0-AEF||[SZHRM| Bites B w-dRBEHAS WHe| tatitas

Layout [Similace ] || colmmiayout pegauts v||%-9-28-3 wl || T o o @] XX Bl A || R mulagim

d&eEdEd

LA/m sy
¥l Instance r’ Ve N S _ =_I

5 A test_my_and_gate E= L X Y
i+ vut Regi... _and_gate/8 1
|&X #vsim_capacity= I _and_gate... St1

& Processes (Active) e
Vitame [Type (ftered)__state__jOrde

iz | =D
ey | Qs bl 4 | | L]: jJ 3 T — 1 |

Ha

Now we can see the waveforms for our testbench. As you can see the inputs are changing over time just
as we described on the testbench. If you look at the Output you can see that it only goes high when both
A and B is high.

QUESTIONS:

1. Have you installed Softwares required for this class on your PC or you are planning to use lab
machines?

2. How will you submit the homework and how are you going to get grades?
3. Whats the late policy of homework submission of this class?

4. |s Pair Programming or Teams allowed, If yes what is the Maximum size of the group?

Remember to SUBMIT the zipped project on TED!



