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NI Digital MiniSystem (RevB)

This is a guide on how to start using the Digital MiniSystem. The Digital MiniSystem is made up
of three development tools; myDAQ, myDigital Protoboard, and the Cmod S6 FPGA Module.
These instructions support the installation of software for use of both Digital MiniSystem and
the Digital Logic Board in the DE classroom.

© 2014 Project Lead The Way, Inc.
Start Guide: NI Digital MiniSystem — myDAQ; myDigital Protoboard; CmodS6 FPGA Module — Page 1



myDAQ

NI myDAQ is a Data Acquisition Module that features commonly used plug-and-play computer-
based lab instruments based on LabVIEW including: a digital multimeter (DMM), oscilloscope
(OSCOPE), and function generator (FGEN).

A

NATIONAL
INSTRUMENTS
NI myDAQ

NI myDAQ™

myDigital Protoboard

The myDigital Protoboard is designed to work in conjunction with myDAQ to provide high
school students with a cost-effective, portable, and engaging platform for teaching electronics.
Along with NI Multisim, the myDigital Protoboard and myDAQ provide everything needed that
will allow students to design, construct, and test basic analog and digital designs from
combinational logic and sequential logic through simulation and prototyping.

NI myDigitialProtoboard ™

Cmod-S6 FPGA Module
As the course progresses, circuits become larger and more complex. Students are introduced
to programmable logic design using Multisim’s PLD Mode. This allows students to program a
powerful FPGA module that is plugs into the same breadboard design area, replacing a large
numbers of discrete ICs. The Cmod-S6 PLD Module provides the same programming

experience as the current Digital Logic Board (DLB).

Digilent Cmod MiDGA
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Required Hardware:

e Computer with Software Installed

¢ National Instruments myDAQ with USB

e National Instruments myDigital Protoboard
e Cmod S6 FPGA Module

e Micro-USB B Cable

e 22 Gauge Solid Wire

Required Software Overview:

The following is a brief overview of the required software. Detailed installations begin on the
next page.

NI myDAQ Software Suite 4.4 (Found on install disc accompanying NI myDAQ)
e Install “Multisim 12.0”

- Single User Disc Install — Multisim 12.0 can be installed from the disc that comes
with NI myDAQ and updated to “Multisim 12.0.1” from the NI Update Service.

- Single User Disc Install — Serial Number (S/N) to activate Multisim is located on
the clear envelope that contains the white install disc envelope.

| OVOIKIT, NI MYDAQ SOFTWARE SUITE 4.4 3 wag sormous swiTe (sTETY
. FOR LANVIDN & WULTISIN

<

’ mnoz N msuuw msazun
20713 natons ttruments Corp. A1 rights resarved |

- Classroom Install — For instructions on preparing the classroom install of Multisim
12.0.1 please visit the PLTW Virtual Academy.

e |Install NI ELVISmXx 4.4 Driver

- Single User Disc Install — NI myDAQ Software Suite 4.4 can be installed from the
disc that comes with NI myDAQ.

e NO INSTALL of LabVIEW 2012 is required to use the NI myDAQ. Install of LabVIEW
2012 is optional and not required for DMS use.

e Install “NI LabVIEW FPGA Xilinx 12.4 SP1 Tools” Visit:

http://download.ni.com/evaluation/labview/ekit/other/downloader/2011SP1Xilinx124 downloader.exe

Note: “NI LabVIEW FPGA Xilinx 12.4 SP1 Tools” is utilized for both hardware platforms.
(Digital Logic Board and Digital MiniSystem)
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Detailed Xilinx 12.4 Installation Instructions

The following instructions describe the installation process for Xilinx 12.4 use with both the
Digital Logic Board and the new Digital MiniSystem in the same classroom. Each board
(DMS and DMS) require different drivers. Xilinx does not currently support Windows 8.

1. Detailed instructions for setting up a classroom image to clone can be found on the PLTW
Virtual Academy (VA). http://www-old.pltw.org/moodle/coursel/view.php?id=167

2. Click here to install “NI LabVIEW FPGA Xilinx 12.4 SP1 Tools”. This will provide you
with the NI Downloader executable.

2011SP1Xilink124
_downloader

3. Run “2011SP1Xilinx124 downloader”.

Open File - Security Warning

Do you want to run this file?

i"; Mame: ..h\Desktop\Mew folder\20115P1Xilinx124_downloader.exe
Publisher: National Instruments Corporation
Type: Application
From: C:\Users\jrausch\Desktop\New folder\20115P1Xilinx124._...

Run ‘ I Cancel

[] Always ask before opening this file

. While files from the Internet can be useful, this file type can potentially
\ ﬂ harm your computer. Only run software from publishers you trust What's
2 the risk?

4. Select: “Install NI LabVIEW FPGA Xilinx 12.4 SP1 Tools”

I LabVIEW

Install NI LabVIEW FPGA Xilinx 12.4 SP1 Tools
Explore the Media
Exit

D 2001 it Imtsmwerte. Alights seuraed
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5. Installation Process: “NI LabVIEW FPGA XiIinx‘ 12.4 SP1 Tools”

3 NILabVIEW FPGA Xilinx 124 SP1 Tools & Sl + .

= i)

NI LabVIEW FPGA Xilinx 12.4 SP1 Tools

‘LabVIEW

Exit all programs before running this Setup
Disabling virus scanning utiliies may improve installation speed.
This program is subjectto the accompanying License Agreement(s)

National Instruments Corporation is an authorized distributor of Microsoft Silverlight.

Please wait while the installer initializes

l L&}
© 2011 National Instruments. All rights reserved

\ << Back Next>>

Cancel

Select: Next

After installation of “NI LabVIEW FPGA 12.4 SP1 Tools”

4 NI LabVIEW FPGA Xilinx 12.4 SP1 Tools

= [ |

NI LabVIEW FPGA Xilinx 12.4 SP1 Tools

-l LabVIEW

! Exit all programs befare running this Setup
Disabling virus scanning utilities may improve installstion speed.
This program is subjectto the accompanying License Agreement(s).

National Instruments Corporation is an authorized distributor of Microsoft Silverlight.

© 2011 National Instruments. All rights reserved

‘ l Cancel

7. Fill out the following fields:

Full Name:
Organization:
Select:

“Install LabVIEW 2011SP1 Xilinx Tools Evaluation — Serial number not required”

3 NI LabVIEW FPGA Xilinx 12.4 SP1 Tools ==

= x |

User Information
Enter the following information,

Full Name: PLTW

Organization: Your School
") Install NI LabVIEWY 2011 SP1 FPGA Xilinx Tools with this serial number.
Serial Number:

Q) Install NI LabVIEW 2011 SP1 Xilinx Tools Evaluation - Serial number not required

«Back [ Next»

Cancel
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Start Guide: NI Digital MiniSystem — myDAQ; myDigital Protoboard; CmodS6 FPGA Module — Page 5



8. Uncheck box to contact NI and search for updates. You will update after install and
activation of “NI LabVIEW FPGA 12.4 SP1 Tools”

Select: Next
{" NI LabVIEW FPGA Xilinx 12.4 SP1 Tools @_lﬂ—hj‘

Product Notifications
Please read the following information abaut the configuration you have selectad.

‘Request the installer to contact National Instruments to search for new notifications and updates on the National
nstruments products you are installing. By checking this box, you acknowledge thatyour IP address will be senf

Privacy Policy

«Back | Nedt» |[  cancel

9. Select: | accept the above 4 License Agreements

Select: Next
J1 NI LabVIEW FPGA Xilinx 12.4 SP1 Taols = G|

License Agreement
You must acceptthe licenses displayed belowto proceed.

3l

| NET 35 | xilinx ISE | ilinx Third Party|

NATIONAL INSTRUMENTS SOFTWARE LICENSE AGREEMENT

-

INSTALLATION NOTICE: THIS IS A CONTRACT. BEFORE YOU DOWNLOAD THE SOFTWARE AND/OR
COMPLETE THE INSTALLATION PROCESS, CAREFULLY READ THIS AGREEMENT. BY
DOWNLOADING THE SOFTWARE AND/OR CLICKING THE APPLICABLE BUTTON TO COMPLETE THE
INSTALLATION PROCESS, YOU CONSENT TO THE TERMS OF THIS AGREEMENT AND YOU AGREE
TO BE BOUND BY THIS AGREEMENT. IF YOU DO NOT WISH TO BECOME A PARTY TO THIS
AGREEMENT AND BE BOUND BY ALL OF ITS TERMS AND CONDITIONS, CLICK THE APPROPRIATE
BUTTON TO CANCEL THE INSTALLATION PROCESS, DO NOT INSTALL OR USE THE SOFTWARE,
AND RETURN THE SOFTWARE WITHIN THIRTY (30) DAYS OF RECEIPT OF THE SOFTWARE (WITH
ALL ACCOMPANYING WRITTEN MATERIALS, ALONG WITH THEIR CONTAINERS) TO THE PLACE YOU
OBTAINED THEM. ALL RETURNS SHALL BE SUBJECT TO NI'S THEN CURRENT RETURN POLICY.

The saftware to which this National Instruments license applies is NI LabVIEW FPGA Xilinx 12 4 SF1 Tools

@)l acceptthe shove 4 License Agreement(s);

)l donot accept all these License Agreements.

<< Back ][ et >> ] [ o

10. Select: Next
44 NI LabVIEW FPGA Xilinx 12.4 SP1 Tools S X

Start Installation
Review the following summary before continuing

Upgrading
« National Instruments systern components

Adding or Changing
o Xilinx12.4 SP1 Tools

Click the Next button to begin installation. Click the Back button to change the installation settings.

Sovefile. | [ «Back [ Net>» ][ Cancel
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11.Select: Finish
(2 N1 LabVIEW FPGA Xilink 124 SP1 Tools [EEX)

Installation Complete

The NI LabVIEW FPGA Xilinx 12.4 SP1 Tools installation is complete.

12.You will need to restart your computer.
NI LabVIEW FPGA Xilinx 12.4 SP1 Tools

@ You must restart your computer to complete this operation.

If you need to install hardware now. shut down the computer. If you choose to
restart later. restart your computer before running any of this software.

Restart ] ’ Shut Down ] ’ Restart Later

13.“Xilinx 12_4" is now located in the following folder location “C:NIFPGA”

MName Date modified Type

). EFL 3/4/2011 5:22 AM File folder
I Intelitek 2/22/2012 4£05PM  File folder
I Kirby Old Files 2011-05-12 7/15/2011 258 PM  File folder
. LG Electronics 10/5/2011 2:04 PM File folder
. National Instruments Downloads 5/3/2012 9:36 AM File folder
| . NIFPGA 5/4/2012 2:36 PM File folder
| PerfLogs 7/13/2009 11:20 PM  File folder
| Program Files 472772012 4:26 PM File folder
| Program Files (x86) 5/4/2012 2:19 PM File folder
| swsetup 4/18/2011 11:40 A..  File folder
I temp 5/11/2012 12:00 A...  File folder
I Users 7/15/2011 10:27 A..  File folder
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Xilinx 14.4 Update Instructions

14.To add the update “LabVIEW 2013 FPGA Module Xilinx Tools 14.4” using the NI Update
Service:

Open: NI Update Service
Navigate to: “Start” -> “All Programs” -> “National Instruments”
Select: “NI Update Service”

| Microsoft Office
I Microsoft Silverlight
| National Instruments
‘<) Distributed System Manager 2010
9 Measurement & Automation
@ NI License Manager
H NI Network Browser
C‘f@ NI Registration Wizard
&, NI spy
é‘ﬂ NI Update Service
Circuit Design Suite 12.0

)

| Datasocket

| LabVIEW 2010

| LabVIEW 2010 (32-bit) =

| NIELVISmx for NI ELVIS & NI myDAC(

| NI-DAQ

| Vision

| Vision Assistant 2010 SP1

| Vision Builder AI 2010 -
1 Back
| Search programs and files R |

15. Select: “LabVIEW 2013 FPGA Module Xilinx Tools 14.4”
Select: Install

"!NI Update Service = - = x| ® NIUpdate Service - = x
N —

D LabVIEW 2013 (32-bit) 1,340 Mg B
NI Circuit Design Suite 12,0, 1 Education Edition (Multisim and Ultiboard) NEW 797 MB
£} NI Circuit Design Suite 13.0 Education Edition (Multisim and Uttiboard) NEW 714MB
© Modules
) LebVIEW 2012 5P 1 Real-Time Module 353MB
LabVIEW 2013 FPGA Module Xilinx Tools 14.4 NEW 4,450 MB
Getting more information from ni.com... £} LebVIEW 2013 Real-Time Module - Engish 852MB
S E—— ) vision Development Module 2012 5P1 1,108 MB
) vision Development Module 2013 1,181MB
© Tookits
[F] LebVIEW 2013 PID and Fuzzy Logic Toolkit 84MB
& Driver Software
NI-RIO Device Drivers August 2013 3,169 MB
[F] NI-Serial 4.0 475 Mp I

LabVIEW 2013 FPGA Module Xilinx Tools 14.4

This is the latest version of LabVIEW FPGA Compilation Toals for Devices Other than Virtex-I1. This installation does not replace other
versions of LabVIEW FPGA Compilation Tools for Devices Other than Virtex-II on your computer.

[F] Do rot display this update again

NATIONAL
y]mmlum:ms wlml AL TS Mo updates selected |
‘i! NI Update Service - = X

File Edit Help

= upgrades and Service Packs
= Modules
LabVIEW 2013 FPGA Module Xilinx Tools 14.4 Downloading | 3% 4,450 MB

16.Some Schools might block the NI Update Service. You can download and install directly from
here: LabVIEW 2013 FPGA Module Xilinx Tools 14.4”
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Installing Drivers for the Cmod S6 FPGA Module

The following instructions describe the process to download (2) driver files needed to operate the
Cmod S6 FPGA Module with Multisim, Xilinx, and your computer. The Digilent plugin_v2.6.3 will
provide you with the correct .cse file and install Adept software, giving you access to the correct
driver.

17.Download: Digilent.cseplugin_v2.6.3

A

digilent.cseplugin
_v26.3

18.Select: Run

Open File - Security Warning |E| ‘ 28 |

Do you want to run this file?

i”l' Name: ..top\PLTW DMS Startup 2013\digilent.cseplugin_v2.6.3.exe
l— Publisher: Digilent Inc.

Type: Application

From: C:\Users\jrausch\Desktop\PLTW DMS Startup 2013\digile...

Run ] ’ Cancel

[¥] Always ask before opening this file

harm your computer. Only run software from publishers you trust. What's
the risk?

‘:E] While files from the Internet can be useful. this file type can potentially
II\

19.Select: Next

Welcome to the Digilent
ChipScopePlugin Setup Wizard

DIGILENT This wizard will guide you through the installation of
Digilent ChipScopePlugin.

A D E P T It is recommended that you close all other applications

before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer.

Click Next to continue.

/\PIGILENT
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20.Select: | Agree

License Agreement

Please review the license terms before installing Digilent
ChipScopePlugin.

Press Page Down to see the rest of the agreement.

SOFTWARE LICENSE AGREEMENT BETWEEN YOU, THE CUSTOMER/PURCHASER, AND  »
DIGILENT, INC.

PLEASE READ THIS CAREFULLY. IT IS AN AGREEMENT. UPON INSTALLATION AND USE
'YOU ARE AGREEING WITH DIGILENT, INC. TO ALL THE TERMS AND CONDITIONS.

1. This software license agreement is a legal contract and agreement between
'YOU as an individual, regardless of your status with any educational or business entity,
and the Washington Corporation known as Digilent, Inc. TM. If you are acting on
behalf of an organized educational entity, this software license agreement is also a

If you accept the terms of the agreement, click I Agree to continue. You must accept the
agreement to install Digilent ChipScopePlugin.

< Back ]l 1Agree J [ Cancel

21.Check Boxes: “Adept Runtime” and “Digilent CsePlugin”
Select: Next

Choose Components

Choose which features of Digilent ChipScopePlugin you want to
install.

Check the components you want to install and uncheck the components you don't want to
install. Click Next to continue.

Select components to install: | (. - Required
5 Adept Runtime (update to 2.14.1)
“-[¥] Digilent CsePlugin (reinstall 2.4.4)

Space required: 33.1MB

< Back ][ Next > ][ Cancel

Shortcut options
Chopss “or vl pesrs you venl W aects shorios,

To chanzs shadeu cptiod unnsdall Dgiaee Saftvars 2nd asall it agan, ek Kast o
conmtrue.

Craata Shortouts
For anpooe usng ths toveutor

(@1 2:2 *or mo

7 crasta Quick Launch shotoobs?
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23.Select: Install

&% Dig

Choose Install Locotion
Choose e Tolder s Lo el Uigabent Soflwers,

Setup vallinstal Dighnt Saftwae in e fbiadng hlser, Ta ies2ll o a difersal felder,
chck Erowee ord seheat snother folcer, Clck Hest to comnus.

Do en fndar

C:\Progam Floz (x50 Dglert

Spece rezuled: 33,148
Speos avolable; 423,060

< cudk WI el Il Cannl

24.Select: Next

Inutnibstion Compleis
Setuo wis ramelecss soocssstuly.

Comelaas

Srow coals |

25.Select: Finish

Completing the Digilent
ChipScopePlugin Setup Wizard

DIGILENT Diglan: ChipSecgaPugn has basn Intalked on o
campuer,

M_P_-r. Cick Firsh to doze ths werd,

/\DIGILENT"

Tapsdfteonwe g lertong oom

26. All necessary software has been installed for Digital MiniSystem use.
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Adding Multisim Configuration and User Constraint Files
27.Download and unzip the folder containing the Digital MiniSystem Configuration Files.
“Digilent C-Mod S6.mspc”
“Digilent C-Mod S6.ucf’
28.Navigate to:
C:\Program Files(x86)\National Instruments\Circuit Design Suite 12.0\pldconfig
29.Copy the (2) files to the pldconfig folder.

| , « National Instruments » Circuit Design Suite 12.0 » pldconfig
Organize ~ Include in library ~ Share with = Burn New folder = v _d Q
« Dropbox n Name Date modified Type Size
<» Recent Places
. i DEFRuCE 1/20/2012 1:43PM  UCF File
& Google Drive
Digilent C-Mod Sé.ucf 7/25/2013 10:59 A..  UCF File
N i % Digilient C-Mod 56 7/25/2013 10:59 A..  Multisim PLD Conf...
~J Libraries ~
- " ﬁ DigitalElectronicstPGABoard 1/20/2012 1:43 PM Multisim PLD Conf...
‘. Documents =
T ﬁ DigitalElectronicsFPGABoard-75eg 1/20/2012 1:43 PM Multisim PLD Conf...
. Music L
= PLDConfigurationSchema.xsd 1/20/2012 1:43 PM XSD File

~. Pictures
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Testing Configuration of the Digital MiniSystem

All answer keys and PLD Mode simulations related to the Digital MiniSystem will use these
assigned pins. The myDigital Protoboard has been wired to be powered from the myDAQ.

It is highly recommend that VEXT, +15V, -15V be blocked off with a loop of wire (as shown)
so that students do not exceed 5V on the CMODS6 PLD Module.

DO NOT WIRE VEXT, +15V, -15V TO THE PLD MODULE. The CMODS6 will fail above 5V.
Cmod S6 - myDigital Protoboard

P1014 - DIO3 (CLK from myDAQ)

P1024 — VCC
P1025 — GND

PI026 — G '

PIO27 - F 0103 CLOCK :

P|028— E k ::V)R;;AO Al ; DIGITAL SWT BTN LED ; DISP1 'PWR
PI029 - D oy |

PIO30-C :

PIO31-B , wsusl u%

PIO32 - A [Avaninuasis

PIO33 - DIG 0 SERaERsREs

PI024 — DIG 1

PIO35 - GO e o e e

P1036 - G1 EEEEEEEREEE R e ’
PIO37 - YO B TR e T T T S N, UL SN S U S
P|O38 _ Yl 4 MEEEN SEEEE EEEEE EEEEE EEEEN NEEEE NEEEN NENEN NN ur !
PIO39 — Y2 e il ol o el ol e
PIO40 - Y3 e

Pl041 - RO - - e :

Pl042 - R1 mnATnTIIIIIIIIoTTIITIIIIIITIII I 5assint

P1043 - BO - == >

PlO44 — B1

P1045 — SO

PlO46 — S1

PlO47 — S2

P1O48 — S3 myDigital Protoboard with Cmod S6 FPGA Module

Unpublished work © 2013 Project Lead The Way, Inc.
Start Guide: NI Digital MiniSystem — myDAQ; myDigital Protoboard; CMODS6 PLD Module — Page 13



Powering the myDigital Protoboard

There are two options for powering the MyDigital Protoboard.

30.myDAQ as power source — With the MyDigital Protoboard coupled to the myDAQ +5V is
supplied from the +5V PWR located at the top left of the board.

31.VEXT as power sourse (17V Max external battery or AC/DC adaptor) — When not tethered to
the myDAQ, the MyDigital Protoboard can be powered by jumping from VREG to +5V PWR
located at the top left of the board. The VEXT is a standard coaxial power connector (5.5mm X
2.1mm) commonly available on DC wall adapters (max 17VDC).

DIO1: COUNTER IN
DIO3: CLOCK OouT

DIO1: COUNTER IN
DIO3: CLOCK OUT

" 'ono|1_

® ®"pioo

g ] e
- ;
e w I~ ---..--------a__.

Powered by myDAQ Powered by External Voltage (17VMax)

32.Micro-USB B cable to power the PLD Module — The CMODS6 PLD Module can be powered
with the PLD module tethered to a computer alone. However, the myDigital Protoboard must still
be powered from Option #1 (myDAQ) or Option #2 (VEXT) if you wish to use the buttons or
switches. The seven segment display will also appear dim as they are not being powered by 5V.
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Cmod S6 FPGA Module Start Up

33.Connect the myDigital Protoboard to the myDAQ.

34.With the Cmod S6 FPGA Module on your myDigital Protoboard, connect the Cmod S6 FPGA
Module to your computer with the Micro-USB B cable. Let the computer install the required

drivers for Cmod S6 FPGA Module use.

35.The myDigital Protoboard has a 5V or 3.3V option for TTL or CMOS (lower left corner). Confirm
the jumper is set to 5V.

36.Connect a wire from +5V to the positive rail.
37.Connect a wire from GND to the negative rail.
38.Connect a wire from the positive rail to pin number 24.
39.Connect a wire from the negative rail to pin number 25.

40.Now that the board has external power from the myDAQ, remove the USB port and check that
the demo is still functioning.

PWR AO Al DIGITAL SWT BTN LED DISP1 PWR
N T I 1 Il 1 ]lir r 1| T T 1

Ll L]
W -
‘W x)

L Yo

AR R R R EEEEE]
AR

N
Ll
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Cmod S6 FPGA Module Factory Loaded User Demo

The Quad SPI Flash is loaded with a configuration file at the factory. When powered on, the file will
configure the FPGA such that the buttons control the states of two LEDs, while the other two LEDs
toggle at a speed of about 1 Hz. The general purpose 1/O pins are initially configured as inputs, and
are pulled up internally by the FPGA to read a logic level ‘1°.

Cmod S6 FPGA Module Clocks

There are two clocks available on the CMODS6. There is an 8 MHz clock, and there isa 1 Hz
clock. P1014 is designated as a CLK input. See the Cmod S6 Reference Manual for more details.

Cmod S6 FPGA Module Test Files

The following three PLD Mode test files can be downloaded and unzipped to test the Cmod S6
FPGA Module. While logged into the VA, you can download the zip file here.

e Internal Clock Test (DMS_14.4).ms12 — Demos how to integrate the internal clock signal
of the PLD Module (Cmod S6). This test displays a 4 bit up count.

e External Clock Test (DMS_14.4).ms12 — Demos how to use an external clock signal
(myDAQ: Digital Writer Out). This test displays a 4 bit up count.

e Multiplexed Display Test (DMS_14.4).ms12 — Demos full functionality of the Digital
MiniSystem (DMS) based on the test set up configuration. This test displays a sixty second
timer.

Export to PLD: Transferring a File to the Cmod S6 FPGA Module

41.Download and open “Internal Clock Test” in Multisim.

42.Connect the Cmod S6 FPGA Module to your computer if with the USB cable if not already
connected.

43.0nce the selected test file is open:

44.Select: Options -> Global preferences -> Paths -> Miscellaneous -> Xilinx tool path.
Make sure the Xilinx tool path is setto C:\NIFPGA\programs\Xilinx14_ 4\ISE

Paths |Message prompts | Save | Components | General I Simulation | Preview|

=
Design default path CUsers®JR\Documerts'National Instruments'....
User button images path ChlUsersJ R \App Data"Roaming* Mational Instru...

=
Configuration file ChlUsersJ R \App Data"Roaming* Mational Instru...
New user corfiguration file <Select onex

=
Master database C:ProgramData‘National Instruments*Circuit De...
User database ChlUsersJ R \App Data"Roaming* Mational Instru...

=
User LabVIEW ™ instruments path
Hiliro tools path

= "PUBIIC \OCUMENTS N atioH
CANIFPGA \programs'Hiliroc 14_4MSEY

45.Select: Transfer -> Export to PLD. This will bring up a menu.
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46. Xilinx tool:
e Under the Xilinx tool drop down menu select:
“Xilinx ISE Design Suite 14.4 32-Bit or Xilinx ISE Design Suite 14.4 64-Bit”
e Disregard (Unsupported) message.

s ~ 5
PLD Export - Step 1 of 2 &J PLD Export - Step 2 of 2 = 28
|| siinciogl |
Select from these exports: — —
1 Xilinx ISE Design Suite 14.4 64-bit (Unsupported -
'@ Program the connected PLD [ L ( B ) —
[¥] 5ave generated programming file AT E
] C:\Users\jrausch'\Desktop\countertestRaus. bit
") Generate and save programming file
_) Generate and save VHOL files 4 FLD part number:
[xcesxa |
Device status: Not checked

=]

Xilinx user constraint files ["CE C:\Program Files (x86)\National In;’

Allow unmatched LOC constral

Finish [ Cancel ][ Help Hext > l Finish H Cancel H Help
Figure A | Figure B

47.Programming file: Select Browse: Set your location for the programming file if you are not
already there.

48.PLD part number: The PLD part number will auto-populate.

49. Advance settings: Under the advanced settings click the button on the right side of the
Xilinx user constraint files row and select “Digilent C-mod S6.ufc” from pldconfig folder. See
Figure B above.

Xilinx user constraint files (*.ufc): Set path to C:\Program Files\National
Instruments\Circuit Design Suite 12.0\pldconfig

50. Allow unmatched LOC constraints: Yes.
51.Select: Finish
52.Exporting to the PLD will take several minutes. If the device is not found:
a. check that the USB cable is connected.
b. check user constraint path under PLD export Step 2.
c. check the Xilinx tool path under Global Settings.
d. check your Device Manager to see if “Digilent USB Device” is found.
55.“Internal Clock Test (DMS_14.4)” program should be loaded on the Cmod S6 FPGA.
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Checking the Test File: Internal Clock Test (DMS_14.4)

This demo will display a 4-bit binary up count on LEDs of the Cmod S6 FPGA Module, and a
numerical count on the seven-segment display.

The myDigital Protoboard should be powered by the myDAQ. Wire DIGO to GND for this demo.
Note: The seven-segment display will show the SSD equivalent of the numbers 10-15.
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uto b 6 [
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Circuit Design in Multisim PLD Mode

FOR MYDAQ
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Wiring for myDigital Protoboard and the Cmod S6 FPGA
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Using a myDAQ Clock Signal: External Clock Test (DMS_14.4)

This demo will display a 4-bit binary up count on LEDs of the Cmod S6 FPGA Module, and a
numerical count on the seven-segment display. The clock signal will be generated using the NI Elvis
Digital Writer on the myDAQ.

The myDigital Protoboard should be powered by the myDAQ. Wire DIGO to GND for this demo as it
was in the first demo.

T OOCO000

20 Hz
PIO14 ’—J
- =8 Poog | i
ad ::._l or b ; 1830
: B8 1
CNTR4BINAS (4 Ly Ay Eemo 1856
o INV
1] DEC_BCD_7

Circuit Design in Multisim PLD Mode

56.From the downloaded and unzipped folder”

Open: “External Clock Test (DMS_14.4)”
57.Export to PLD: Transfer the file to the Cmod S6 FPGA as you did with the previous test file.
58.DIO3 from the myDigital Protoboard should be wired to PIO14 of the Cmod S6 FPGA.

59. Navigate to:

Program -> National Instruments -> NI ELVISmx for NI myDAQ ->
NI ELVISmx Instrument Launcher

60.Open the NI Elvis Digital Writer on the myDAQ to generate a clock signal.
Select: (Write lines 0-3 Ramp 0-15)

3 Digital Writer - NI J:EH'[Smx = P

Lines }:o Wirite )

55 [~

Pattern
Ramp (0-15) [¥]
-

Device Generation Mode
Dev1 (NI myDAQ) |z| Run Continuous! ly E
Stop Help

(=](n] (e

61.To adjust the frequency of the clock, move the wire from DIO3 to DIO2 and so on to speed up
the clock signal.
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Using the Multiplexed Display: Sixty Second Timer (DMS_14.4)

This demo will display a count from 0-60 on the multiplexed seven-segment displays. The internal
clock of the Cmod S6 multiplexes the SSD so that 2 digits can be shown.

The switches (S0-S3) and buttons(B3 and B4) can be tested with outputs to RED, GREEN, and
YELLOW LEDs. The myDigital Protoboard should be powered by the myDAQ.

Note: If using a student version of Multisim, you may get an error message related to the number of
components in the file.

INT Clock Signal Multiplexed Seven Segement Display
plemALLOw
E {7 DIG1
C—— E 1~
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—— DIG2
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Wiring for myDigital Protoboard and the Cmod S6 FPGA
62.From the downloaded and unzipped folder”
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Open: “Sixty Second Timer (DMS_14.4)”
63. Export to PLD: Transfer the file to the Cmod S6 FPGA as you did with the previous test file.
64.DIO3 from the myDigital Protoboard should be wired to PIO14 of the Cmod S6 FPGA.
65. Navigate to:

Program -> National Instruments -> NI ELVISmx for NI myDAQ ->
NI ELVISmx Instrument Launcher

66.Open the NI Elvis Digital Writer on the myDAQ to generate a clock signal.
Select: (Write lines 0-3 Ramp 0-15)

3 Digital Writer - NI HHismxl = P
RS
Pattern
Ramp (0-15) [ ]
-
Device Generation Mode
Dev1 (NI myDAQ) |z| Run Continuous! ly E
Run Stop Help
ENFBIrY

67.To adjust the frequency of the clock, move the wire from DIO3 to DIO2 and so on to speed up
the clock signal.
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Using myDAQ Instrumentation with the Digital Minisystem

The following set of instructions demonstrates the use of the myDAQ to measure
characteristics of a simple RC circuit on the DMS.

68.Using a resistor and capacitor, create the following circuit.
This example uses a 10k resistor and 10 nF (.01 pF) capacitor.

a. Analog Output (AO) Channel 0 = Blue
b. Analog Input (Al) Channel 0 = Orange
c. Analog Input (Al) Channel 1 = Green

69. Navigate to:

Program -> National Instruments -> NI ELVISmx for NI myDAQ ->
NI ELVISmx Instrument Launcher

70.0pen “NI ELVISmx Instrument Launcher”.

=& NI ELVISmx Instrument Launcher [ = 2%

DMM | Scope | FGEN VPS Bode | DSA | ARB | Digln |DigOut| Imped | 2-Wire | 3-Wire

Featured Instruments | Resources | My Files & i3

Function Generator (FGEN) and Oscilloscope (Scope)

In this demonstration, we will use the function generator to generate a signal and the
oscilloscope to compare this signal with the circuits output signal.

71.0pen: FGEN and Scope.

i! Oscilloscope - NI ELVISmx 2 = XS i§ Function Generator - NI ELVISmy" = =
|| BasicSettings | Advanced Settings —
100.0000 Hz
Source Source
ALO Ed AL1 X
7|Enabled Enabled
ST . — Frequency Ampiitude DC Offset
- = v b [= ‘ N |
Scale ertical Scale Vertical I / > B -
Volts/Div Position (Div) Volts/Div Position (Div) ~ 0.0 10.0 -5.0 5.0
| 1.00 %1 vpp 0.00 2iv
~ I \j — . .
J ) J 200m 20k Duty Cyde Ao
100 [4|Hz 50 /41| ne [
v [x] ol v ] LS = =
: StartFrequency  StopFrequency  Step Step Interval
Time/Div Type — Slope 100 4| Hz 1k 18| He 100 4iHz | 1000 14/ ms
Immediate [
N e
— Device Signal Route
D I myDAQ v A0D v
sms 2] Sl t 5 Run Sweep  Stop Help
i alle
Device Acquisition Mod
Dev1 (NI myDAQ) [v] Run Continuously v
9 - D . Run Stop t Help
e S0 ) mow mou [Sm [ ][] (][]l (=] (@]
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72.Function Generator (FGEN) Settings:
a. Waveform Settings: Square
b. Select: Run
73.0scilloscope (Scope) Settings:
a. Channel 0 Settings:
i
ii. Scale Volts/Div: 200 mV
Channel 1 Settings:
i
ii. Scale Volts/Div: 200 mV
Timebase: Time/Div: 2 ms
Instrument Control:

I. Acquisition Mode: Run Once

Source: Al 0 (This is the CLK signal from FGEN) Check: Enabled

Source: Al 1 (This is the output of the circuit) Check: Enabled

. v |
ﬂ Oscilloscope - NI ELVISmx m =" XS ﬂ Function Generator - NI ELVISmy"= L= DS
[S]| 5asicSettngs | Advanced Settings —
Sample Rate: 125.00 kS/s deNIEw 100 0000 H
. Z
Source Source
AID =] ATl [~] —
7] Enabled 7|Enabled < .
B 5 Frequency Amplitude DC Offset
= = - v ‘ 7 ‘ |
Scale vertical Scale vertical a— / AN iV :
Volts/Div Position (Div) Volts/Div Position (Div) 0.0 10.0 -5.0 5.0
1.00 |4 vpp 0.00 v
| | | | ) 7 o
200m 20k
) J j ) Duty Cyde
RS SN 5 SNEN) BEE | SIS0 S/ — 100 12 Hz 50 2] ne[¥
200mv [ | 08 200mV [ | 0% = =% —
StartFrequency  StopFrequency  Step Step Interval
Time/Div Type — 100 14 Hz 1k 18| Hz 100 (51| Hz 1000 | ms
Immediate [w]
= Signal Route
A A0 v
2ms | Run Stop Help
= /[m] /(@]
Device Acquisition Mode
Dev1 (NI myDAQ) [x] Run Once ¥
Run Stop Print  Log Help
CursorsOn ZlcHo  [ZlcH1 Prg;?:es ‘ Autoscale ‘ [ Y ‘ ‘ I ‘ & ‘ l 12(‘ [@ ‘

The green trace is the waveform coming from the function generator. The blue trace is the

output from the RC circuit. If you are using a resistor of capacitor with a different value you
will need to adjust the Timebase and Volt/Div Scale so that the trace fits in the display.
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Digital Multimeter (DMM)
The Digital Multimeter (DMM) allows students to measure Current, Voltage, and Resistance.

In this demonstration, we will use the DMM to measure output voltage provided by the
myDAQ to the myDigital Protoboard. The DMM is fused for protection when reading current.

74.0pen: DMM
75.DMM Settings:
a. Measurement Settings:
i. DC Voltage
ii. Range 60V

76.Make sure the Banana Jack Connection match the diagram and they touching the +5V
and GND on the DMS as pictured.

77.Select : Run
78.Change the Range to 20V and note the difference.
79.Change the Range to 2V and note the difference. Switch back to 20V range.

T S » 3]

Mode Banana Jack Connections
Specify Range [+ |

v
T

v [+]

[T Jhull Offset

o =
00!
&5
-
==
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Optional Support: Digital Logic Board (DLB)
NI DEFB Driver Installation for use with the Digital Logic Board (DLB)

The following instructions describe the installation process on the NI DEFB Driver for use on
the Digital Logic Board in your classroom. If using the DMS and DLB, each board requires a
different driver.

1.

Download and install: DEFB Driver (32 and 64 bit). The DEFB Driver can be located on the
Virtual Academy Here:

Technical Support & Software Downloads-->
Pathway To Engineering ->DE->Optional->FPGA Drivers 32/64

Once downloaded, extract the driver files and run setup.exe. Follow the prompts to install
and upon completion, reboot the machine.

Plug the DLB into a USB port on your computer and power it on. With your speakers turned
on, you will hear the USB port chime on and off a few times.

a. For 32-bit XP users, the driver wizard will pop up three times. The path to the
driver is: C:\Program Files\National Instruments\FPGA.

Digital Logic Board (DLB): Transfer — Export to PLD Process

4.
5.
6.

Download and open “External Clock Test (DLB_12.4)” in Multisim.
Connect the DLB to your computer with the USB cable if not already connected.
Once the selected test file is open:

Select: Options -> Global preferences -> Paths -> Miscellaneous -> Xilinx tool path.
Make sure the Xilinx tool path is set to C:\NIFPGA\programs\Xilinx12_4\ISE.

&§ Global Preferences o= XS
Paths ge promp! i Save | Ci \ General \ Preview
=)
Design default path C:\Users\jrausch\Documents\National Instrume
User button images path C:\Users\jrausch\AppData\Roaming\National |
8
Configuration file C:\Users\jrausch\AppData\Roaming\National |
New user configuration file <Selectone>
B8
Master database C:\ProgramData\National Instruments\Circuit D.
Corporate database C:\ProgramData\National Instruments\Circuit D.
User database C:\Users\jrausch\AppData\Roaming\National |
a8
User LabVIEW™ instruments path C:\Users\Public\Documents\National Instrumen
Code models path L ic\Documen
Xilinx tools path C:NIFPGA\programs\Xilinx12_4\ISE\
0K Cancel ‘ Help
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http://www-old.pltw.org/moodle/mod/resource/view.php?inpopup=true&id=5987
https://www.dropbox.com/s/80usghjf49i71nf/External%20Clock%20Test%20%28DLB_12.4%29.ms12

Select: Transfer -> Export to PLD. This will bring up a menu. Select: Next
Xilinx tool:

Under the Xilinx tool drop down menu select:

Xilinx ISE Design Suite 12.4 32-Bit or Xilinx ISE Design Suite 12.4 64-Bit

PLD Exporet - Step 1 of 2 -t &J PLD Export - Step 2 of 2 2
¥ilinx tool:
Selact fom these expores:
L [Xilim( ISE Design Suite 12,4 64-bit V]

@ Program e corneciad FLD

Programming file:

C:\Users\bbacher \Desktop{Tutorial\tutorial. bit

PLD part number:

|/ | Save generated programmng fis

" Gerwrabe and save programmng fe

_ Gererale and save VHIL fies
[xc3ss00e -

Device status: Mot checked

=]
Hliree user constrairt files (*ucf) <"‘-.ng|am Files {«86)\National Instruments >

Allow unmatched LOC constraints ~ Yes

[7 pext> | Sny ' Cancel I_ b . Next > [ Finish ][ Cancel ][ Help
Figure A Figure B

1. Programming file: Select Browse: Set your location for the programming file if you are not
already there.

2. PLD part number: The PLD part number will auto-populate.

Advance settings: Under the advanced settings click the button on the right side of the
Xilinx user constraint files row. Navigate to and select “DEFB.ufc” from pldconfig folder.

Xilinx user constraint files (*.ufc): Set path to
C:\Program Files\National Instruments\Circuit Design Suite 12.0\pldconfig

Open g :
L — - 4 13 o

)Q ’ }, « OS(C) » Program Files (x86) » National Instruments » Circuit Design Suite 12.0 » pldconfig
e =
Organize ~ New folder
. Favorites Name Date modified
M Desktop DEFB.ucf 1/20/2012 1:43 PM
‘4 Downloads Digilent C-Mod S6.ucf 8/21/2013 5:16 PM
+# Dropbox

+«» Recent Places

_& Google Drive
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. Allow unmatched LOC constraints needs be set to yes.

Click finish.

Exporting to the PLD will take several minutes. If the device is not found:
e check that the USB cable is connected.

e check user constraint path under PLD export Step 2.

¢ check the Xilinx tool path under Global Settings.

e check your Device Manager to see if “Digilent USB Device” is found.

. With RotCLK wired to GPIOO0 you should be a a count of 0-60 on the Seven Segment
Displays. You can change the rate using ROT1

é_isi}i Gdiidiidipansnias
B - —— L

Tad
e
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