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The EPT USB-CPLD development system provides an innovative method of
developing and debugging programmable logic code. It also provides a high speed data
transfer mechanism between an Arduino board and a host PC. The EPT USB-CPLD
development system provides a convenient, user-friendly work flow by connecting
seamlessly with Altera’s Quartus II software. The user will develop the code in the
Quartus environment on a Windows Personal Computer. The programmable logic code
is loaded into the CPLD using only the Quartus Programmer tool and a standard USB
cable. The Active Host SDK provides a highly configurable communications interface
between Arduino and host. It connects transparently with the Active Transfer Library in
the CPLD code. This Active Host/Active Transfer combination eliminates the
complexity of designing a USB communication system. No scheduling USB transfers,
USB driver interface or inf file changes are needed. The EPT USB-CPLD development
system is a unique combination of hardware and software.

Circuit designs, software and documentation are copyright © 2012, Earth People
Technology, Inc

Microsoft and Windows are both registered trademarks of Microsoft Corporation.
Altera is a trademark of the Altera Corporation. All other trademarks referenced herein
are the property of their respective owners and no trademark rights to the same are
claimed.
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1 Introduction and General Description

The Earth People Technology USB-CPLD development system hardware consists of a
High Speed (480 Mb/s) USB to parallel (8 bit) bus chip and a CPLD. The USB
interface provides both JTAG programming of the CPLD and a High Speed transfer
path. The software consists of the Active Host SDK for the PC. The firmware includes
the Active Transfer Library which is used in the CPLD to provide advanced functions
for control and data transfer to/from the Arduino.

THE EARTH PEOPLE TECHNOLOGY USB-PLD
DEVELOPMENT SYSTEM

ACTIVE HOST
COMMUNICATES

ACTIVE HOST SDK WITH CPLD USING EPT-570-AP
ENDTERMS

ARDUINO

ACTIVE TRANSFER

LIBRARY ARDUINO CODE
USERS CPLD CODE USERS CODE
COMMUNICATES COMMUNICAES
WITH HOST USING WITH CPLD

ENDTERMS

The user’s Arduino code is developed to perform particular functions required by the
user (such as reading a temperature sensor). The code is downloaded to the
microcontroller using the Arduino IDE system provided as part of the microcontroller
development system. The EPT USB-CPLD Development System allows users to write
HDL code (either Verilog or VHDL) that will implement any digital logic circuit. The
user’s HDL code is compiled and synthesized and packaged into a programming file.
The programming file is programmed into the CPLD using the JTAG channel of the
USB to Serial chip, the FT2232H.The Active Host SDK contains a dll which maintains
device connection, polling, writes and includes a unigue receive mechanism that
automatically transfers data from EPT-570-AP when data is ready. It also alerts the user
code when the dll has stored the transfer and the data is available to the software GUI
(graphical user interface). Users do not need to interface with the USB Host Driver or
any Windows drivers. They need only to include the Active Host dll in their projects.
The Active Transfer Libraries must be included in the CPLD project to take advantage
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of the configurability of the Active Host SDK. All of the drivers, libraries, and project
source code are available at www.earthpeopletechnology.com .

1.1 Test Driving the Active Host Test Application

The EPT-570-AP board comes pre-loaded with the EPT_Transfer_Test HDL project in
the CPLD. This project allows the user to test out the functions of the Active Host API
and the board hardware.

@Qv‘ <« EPT USB-CPLD Development System CD » Projects_ActiveHost_64Bit » EPT Transfer Test » EPT_Transfer_Test » bin » 364 » Release =
- - -
QOrganize v [ Open Share with v Burn New folder
Arduina IDE + Mame ° Date modified Type Size
Docurnen tation .
[68] ActiveHostsd.dll 322013944 PM  Application extens... 27 K8
Drivers = Hife— :
7] EPT_Tran 32031128PM A ion 28KB
| Projects_ ActiveHost_328it . —
@] EPT Tran 3/2/20131128PM_ Frogram Debug D... 56 KB
Projects ActiveHost 64Bit )
7 EPT_Tran vehost.exe 32720131121 PM  Application 128
ActiveHost 1.0.08 )
[ EPT_Transfer_Testvshostexemanifest  /31/200912:40 AM  MANIFEST File 1K8
| EPT_Data_Collector . R .
&) ftd2odid.dil 1/18/2013354PM  Application extens... 52K8
| EPT_Transfer Test
EPT Transfer Test
bin
Debug
Release
164
Debug
Release
obj
| Properties -
. 3| EPT_Transfer_Testexe State: Z& Shared Size: 28.0 KB Shared with: Homegroup
Application Date modified: 3/2/2013 11:28 PM Date created: 3/2/201311:29 PM

To test drive the application, connect the EPT-570-AP-U2 to the Windows PC using
Type A to Type Mini B USB cable. Load the driver for the board. See the section EPT
Drivers for instructions on loading the EPT-570-AP driver. If the USB driver fails to
load, the Windows OS will indicate that no driver was loaded for the device. Next, open
a Windows Explorer browser. Browse to the

Projects_ActiveHost xxBIt\EPT_Transfer_Test\EPT_Transfer_Test\bin\X64\Release\
folder on the UNO_USB_CPLD_PROJECT_CD. Choose the 64 Bit folder if your OS
supports 64 Bit, otherwise choose the 32 Bit folder. See the section “Assembling,
Building, and Executing a .NET Project on the PC” for instructions on determining your
OS version. Double click on the EPT_Transfer_Text.exe. The application should load
with a Windows form.
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o2 EPT_570.AP Active Tr [l

| A ’ COpen ] ’ Close ]
Transfer Controls
Send Byte: 255 Address 2 Receive Byte -
Muttiple Byte: 255 il
Switch Controls LED Controls
Switches 1=0¢
:
Block Controls
Block Send Block LoopBack Block Receive
i BLO @ Repititions -
1
BLO @ Infinite
Address 4 Length g Ermars Bytes Transfemed
e

With the application loaded, select the USB-CPLD board from the dropdown combo

box and click on the “Open” button.
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o5 EPT_Transfer_Test l - E=aen X
L:] ’ Cpen ] [ Close ]
EPT USB <-» Seral&J TAG Cable B
Transfer Controls
Send Byte: 255 Address 2 Receive Byte -
Multiple Byte: 255
Switch Controls LED Controls
Switches LEps
| Block Controls
Block Send Block LoopBack Block Receive
I - @ Repititions -
| 1
) Infinite:
Address 4 Length 8 Ermrors Bytes Transfersd

Leave the Address set at 2 for the Transfer Controls Group. And, leave the Address set
at 4 for the Block Controls Group.

Click on one of the LED buttons in the middle of the window. The corresponding LED
on the EPT-570-AP-U2 board should light up.

To exercise the Single Byte Transfer EndTerm, click the “LoopBack” button in the
Transfer Controls group. Type in several numbers separated by a space and less 256
into the Multiple Byte textbox. Then hit the Multi Byte button. The numbers appear in
the Receive Byte textbox.

To exercise the Block Transfer EndTerm, click the “Block8” or “Block16” button in the
Block Controls group. A pre-selected group of numbers appear in the Block Receive
textbox.

Press the PCB switches on the EPT-570-AP to view the Switch Controls in action.
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1.2 EPT-570-AP

The EPT- 570-AP board is equipped with an Altera EPM570 CPLD; which is

programmed using the Altera Quartus Il software. The CPLD has 570 Logic Elements
which is equivalent to 440 Macrocells. An on board 66 MHz oscillator is used by the
EPT Active Transfer Library to provide data transfer rates of up to 8 Mega Bytes per
second. Twenty Four I/O’s from the CPLD are attached to three 8 bit transceivers to
provide 5 Volt compatible I/O’s. These 74LVC245 bidirectional voltage translator/bus
transceivers are controlled by one enable and direction bit per transceiver. This means
the direction of the individual bits of each transceiver cannot be selected; the direction
is selected for all eight bits per transceiver. There are four green LED’s and two Push
Buttons that are controllable by the user code. The hardware features are as follows.

Altera EPM570 CPLD with 440 Macrocells

66 MHz oscillator for driving USB data transfers and users code
Three bidirectional voltage translator/bus transceivers

24 user Input/Outputs available as three 8 bit ports, 5 VVolt compatible
Four Green LED’s accessible by the user

Two PCB switches accessible by the user

All 1/0 connectors stack into the Arduino Uno

Two 13x2 connectors for accepting the FT2232H Mini Module.
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1.2.1 High Speed USB Communications

The EPT-570-AP-U2 USB-CPLD Development system connects an FT2232H Dual
High Speed USB (480 Mbits/sec) chip to the CPLD. The CPLD uses a dedicated
channel on the FT2232H for high speed transfers to the PC. Using the EPT Active
Transfer Library, sustained speeds of 8 Mbytes/sec can be achieved. The transfers are
bi-directional.

1.2.2 Inputs and Outputs

There are 24 Inputs/Outputs which are +5 Volt tolerant. The I/O’s are organized as
three 8 bit directional ports. Each port must be defined as input or output. This means
that all 8 bits of a port will point in the same direction, depending on the direction bit of
the transceiver. The direction bit can be changed at any time, so that a port can change
from input to output in minimum setup time of 6 nanoseconds. Each port also has an
enable pin. This enable pin will enable or disable the bits of the port. If the port is
disabled, the bits will “float”.

1.2.3 JTAG

The EPT-570-AP-U2 uses the second channel of the FT2232H chip as a dedicated
CPLD programming port. The CPLD must be programmed via JTAG signals and the
FT2232H has built in JTAG signals. The CPLD can be programmed directly from
Quartus II by using the “jtag_ hw_mbftdi_blaster.dll”. Just click on the Programmer
button and select the EPT-Blaster.
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1.2.4 FT2232H Circuit Board

The FT2232H Mini Module board contains an FTDI 2232H dual channel high
speed (480 Mb/s) USB to FIFO (first in-first out) integrated circuit to interface between
the Host PC and the CPLD. The FT2232H board provides a means of data conversion
from USB to serial/ parallel data and serial/parallel to USB for data being sent from the
CPLD to the PC. Channel A is configured as a JTAG bus and Channel B is configured
as an 8 bit parallel bus. CPLD Programming commands are transmitted via the JTAG
bus (channel A). Channel B has one dual port 4Kbyte FIFO for transmission from Host
PC to the CPLD, it also has one dual port 4Kbyte FIFO for receiving data from the
CPLD to the Host PC. The module uses the +5Vbus from the Host USB for self power.
The FT2232H Mini Module provides its own 12 MHz clock and +3.3V and +1.8V
power supplies. The +3.3V power supply output is used by the EPT-570-AP base board
for all of its +3.3V power budget. Figure 4 contains an illustration of the FT2232H
board.

1.3 Active Host EndTerms

The Active Host SDK is provided as a dll which easily interfaces to application
software written in C#, C++ or C. It runs on the PC and provides transparent connection
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USER APPLICATION

C# WINDOWS FORM
C++ CONSOLE
C CONSOLE

HOST APPICATION

TRIGGER |
ENDTERM
TRANSFER
ENDTERM
BLOCK ENDTERM 1

EPM570 CPLD

@

= 2

ACTIVE
TRANSFER
LIBRARY

TRIGGER ENDTERM

TRANSFER ENDTERM

g

BLOCK ENDTERM

~ 8BITDATABUS

6 BIT CONTROL BUS

from PC application code through the USB driver to the user CPLD code. The user code

connects to “Endterms” in the Active Host dll. These Host “Endterms” have

complementary HDL “Endterms” in the Active Transfer Library. Users have seamless
bi-directional communications at their disposal in the form of:

Trigger Endterm
Transfer Endterm
Block Endterm

User code writes to the Endterms as function calls. Just include the address of the
individual module (there are eight individually addressable modules of each Endterm).
Immediately after writing to the selected Endterm, the value is received at the HDL

Endterm in the CPLD.

Receiving data from the CPLD is made simple by Active Host. Active Host transfers
data from the CPLD as soon as it is available. It stores the transferred data into circular
buffer. When the transfer is complete, Active Host invokes a callback function which is
registered in the users application. This callback function provides a mechanism to
transparently receive data from the CPLD. The user application does not need to
schedule a read from the USB or call any blocking threads.

1.4 Active Transfer EndTerms

The Active Transfer Library is a portfolio of HDL modules that provides an easy to use
yet powerful USB transfer mechanism. The user HDL code communicates with
EndTerms in the form of modules. These EndTerm modules are commensurate with the
Active Host EndTerms. There are three types of EndTerms in the Active Transfer

Library:

Trigger Endterm
Transfer Endterm
Block Endterm

They each have a simple interface that the user HDL code can use to send or receive
data across the USB. Writing to an EndTerm will cause the data to immediately arrive
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TRIGGER ENDTERM

ACTIVE TRANSFER SINGLE TRANSFER
LIBRARY ENDTERM

USER CODE

BLOCK ENDTERM

at the commensurate EndTerm in the Active Host/user application. The transfer through
the USB is transparent. User HDL code doesn’t need to set up Endpoints or respond to
Host initiated data requests. The whole process is easy yet powerful.

2 EPT Drivers

The EPT USB-CPLD Development system requires drivers for any interaction between
PC and the EPT-570-AP-U2. The communication between the two consists of
programming the CPLD and data transfer. In both cases, the USB Driver is required.
This will allow Windows to recognize the USB Chip and setup a pathway for Windows
to communicate with the USB hardware.

2.1 USB Driver
The EPT-570-AP uses an FTDI FT2232H USB to Serial chip. This chip provides the
USB interface to the PC and the serial/FIFO interface to the CPLD. The FT2232H
requires the use of the EPT USB driver. To install the driver onto your PC, use the
EPT _2.08.24 Folder. The installation of the EPT_2.08.24 driver is easily accomplished
using the “Update Driver Software” utility in Device Manager.

Locate the EPT_2.08.24 folder in the Drivers folder of the EPT USB-CPLD
Development System CD using Windows Explorer.
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Search Drivers

<« Jolly » Products » Earth People Technology » EPT USB-CPLD Development System CD » Drivers » SARZY
Organize *  Includeinlibrary v Sharewith v  Bumn  Newfolder
Products T Name ’ Date modified Type
Earth People Technoll
T Arduino-1.0.1 1/30 v
EPT USB-CPLD Development Syste
EPT_208.24 2/3,
Arduino_IDE
EPT_Blaster 2
Deocumentation
Drivers
Arduino-1.0.1 3
EPT_2.08.24
EPT_Blaster

Projects_ActiveHost_64Bit
Projects_Arduino
Projects_HDL

3 items

Plug in the EPT-570-AP device into an available USB port.

Windows will attempt to locate a driver for the USB device. When it does not find one,
it will report a error, “Device driver software was not successfully installed”. Ignore this

error.

3. W Search EPT.

<« Products » Earth People Technology » EPT USB-CPLD Development System CD » Drivers » EPT 2.08.24 » v
Organize v Include in library v Share with v Burn New folder
Products & Name ‘ Date modified Type
Earth People Technology
amd64
EPT USB-CPLD Development Syste e
i
Arduino_IDE <
Static
Documentation
A Temp
Drivers
= ftd2och
Arduino-1.01 1
=7 ftdibus.cat
EPT_2.08.24 -
5| ftdibus.inf
EPT_Blaster :
) ) frdiport.cat
Projects_ActiveHost_64Bit o g
4 { i | ftdiportinf Setup Informatior
Projects_Arduino -
Projects_HDL
9 items
f

“flL Device driver software was not successfully installed * *
=9 Click here for details.

Size

Go to Start->Control Panel
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==
j’ Getting Started »
E

.‘ Connect to a Projector

Calculator

Documents

Pictures

Sticky Notes

Music
% Snipping Tool
] Computer
"ij Paint

Control Panel
4‘ XPS Viewer

g Windows Fax and Scan

:;a 5_ Run TightVNC Server

[ Ve Help and Suppord]

% Remote Desktop Connection

»  AllPrograms

Devices and Printi

Default Programs

| Search programs and files

Adjust your computer’s settings

? Action Center Administrative Tools
|
3& Backup and Restore @{ Color Management

@ Default Programs

@é Devices and Printers

Device Manager

( A Ease of Access (| View and update your hardware's Iayer
settings and driver software.

Locate the entry under “Other devices”. Right click “EPT USB <->Serial &JTAG
Cable” and select “Update Driver Software...”.
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File Action Vi Help
e @B HE 8B &S

4 32 HP-DeskTop-3005
» -8 Computer
b g Disk drives
b B Display adapters
b -y DVD/CD-ROM drives
b g IDE ATA/ATAPI controllers
-84 Monitors
45 Network adapters
.43 NETGEAR WG311v3 54Mbps Wireless PCI Adapter
&¥ Realtek PCle GBE Family Controller
4 {3 Other devices
/[ EPTUSB <-> Serial€TAG Cabl

| EPT USB <-> Serial&JTAG Cabl Update Driver Software... N
» Y7 Ports (COM & LPT) Disable
» 5} Processors Uninstall
b -% Sound, video and game controllers
» g8 System devices Scan for hardware changes
4 a Universal Serial Bus controllers P
- § Standard Enhanced PCIto USB E

. i Standard Enhanced PCl to USB Host Controller
.- @ Standard OpenHCD USB Host Controller
.. @§ Standard OpenHCD USB Host Controller
.- § USB Composite Device
@ USB Root Hub
.- § USB Root Hub
L. @ USRRoot Hih
Launches the Update Driver Software Wizard for the selected device.

At the Update Driver Software Wirﬁow, select “Browse my computer for driver
software”.

U [ Update Driver Software - FT2232H MiniMeodule

How do you want to search for driver software?

% Search automatically for updated driver software
Windows will search your computer and the Internet for the latest driver software
for your device, unless you've disabled this feature in your device installation
settings.

= Browse my computer for driver software
Locate and install driver software manually.

Click the Browse.button and browse to the \Drivers\EPT_2.08.24 folder of the EPT
USB-CPLD Development System CD. Click the Ok button.
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S| o ane: »
@ [ Update Driver Software - FT2232H MiniModule {
L -
~
Browse For Folder ==
Browse for driver software on your computer
Select the folder that contains drivers for your hardware.
Search for driver software in this location:
CAUsers - | Documentstion -
4 || Drivers
[¥] Include subfolders ) Arduino-1.01
4 | EPT_208.24 El
| amds4 ||
| 336
. . . . > L Static
< Let me pick from a list of device drivers on my computer | Temp
This list will show installed driver software compatible with the device, and all driver L -
software in the same category a5 the device, ] i »
Folder:  EPT_2.08.24
.
| mroeran | | BN !

Click the Next button
[ S

@ |l Update Driver Software - FT2232H MiniModule

Browse for driver software on your computer

Search for driver software in this location:

[¥]Include subfolders

= Let me pick from a list of device drivers on my computer
This list will show installed driver software compatible with the device, and all driver
software in the same category as the device,

The next window is the Windows Security notice. The EPT driver is not signed by

Windows. Click on the “Install this driver software anyway”.
] '5;{' Windows Security ﬂ

Windows can't verify the publisher of this driver software

< Don'tinstall this driver software
You should check your manufacturer's website for updated driver software
for your device,

< Install this driver software anyway
Only install driver software obtained from your manufacturer's website or
disc. Unsigned software from other sources may harm your computer {:é‘steal
information.

( v- See details

Windows will add the EPT_2.08.24 driver to the System Registry.
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& W Update Driver Software - EPT USB <-> Serial8UTAG Cable

Installing driver software...

| | — |

When Windows has completed the update driver the following screen will be displayed.

U ' Update Driver Software - USB Serial Converter A

Windows has successfully updated your driver software
Windows has finished installing the driver software for this device:

USB Serial Converter A

Channel A of the EPT-570-AP is ready for use.

Next, repeat the process for Channel B.

De

File Action View Help
e |mE SIS E %S

[ =y Disk drives

;B Display adapters

e DVD/CD-ROM drives

b - IDE ATA/ATAPI controllers
B Monitors

Metwork adapters

¥s, NETGEAR WG311v3 54Mbps Wireless PCL Adapter
:'.“ Realtek PCle GBE Family Controller

|3 Other devices

i Ll[fj EPT USB <-> SerialBJTAG C-!

b {? Ports (COM & LPT) Update Driver Software... %
b R Processors Disable
:\N Sound, video and game control Uninstall
[ -18 System devices
- ﬂ Universal Serial Bus controllers Secan for hardware changes
s Standard Enhanced PClte U Properties
H Standard Enhanced PClto U 2=

B Standard OpenHCD USB Host Controller
i Standard OpenHCD USB Host Controller
E USB Composite Device
- § USBRoot Hub
- § USBRoot Hub
- § USBRoot Hub

§ USBRoot Hub

§ USE Serial Converter A

Launches the Update Driver Software Wizard for the selected device.

The driver files will automatically install in the System Registry.
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&= | FE HE & Ess

4 ;= HP-DeskTop-3005

> -/ Computer

I g Disk drives

B Display adapters

b et DVD/CD-ROM drives

i g IDE ATA/ATAPI controllers

> | Monitors

¥ Network adapters

& X5 Ports (COM & LPT)

B Processors

b 4 Seund, video and game controllers

| 18 Systern devices

4. i Universal Serial Bus controllers
s Standard Enhanced PCI te USB Host Controller
U Standard Enhanced PCI to USB Host Controller
E Standard OpenHCD USB Host Controller
- Standard OpenHCD USB Host Controller
i USB Composite Device
- § USB Root Hub
- § USB Root Hub
- § USB Root Hub
- § USE Root Hub
i USE Serial Converter A
1§ USB Serial Converter B

When this is complete, the drivers are installed and the EPT-570-AP can be used with
for programming and USB data transfers.

2.2 JTAG DLL Insert to Quartus II

The JTAG DLL Insert to Quartus Il allows the Programmer Tool under Quartus to
recognize the EPT-570-AP. The EPT-570-AP can then be selected and perform
programming of the CPLD. The file, jtag_hw_mbftdi_blaster.dll must be placed into the
folder that hosts the jtag_server for Quartus. This dll is available for Windows XP 32-
bit, Windows 7 32-bit and Windows 7 64-bit.

2.2.1 Installing Quartus

Locate the Quartus_Programmer folder on the EPT USB-CPLD Development System
DVD.

« Earth People Technology » EPT USB-CPLD Development System €D » Quartus_Programmer ~ [+ | Search Quartus_Programmer
Organize v Open Share with Bumn New folder
EPT I2C Project CD 4 Mame : Date modified Type Size
EPT Projects Folders —
& 121177 programmer_windows.exe 1/30/20139:58 PM__ Application 146,016 KB
EPT USB-CPLD Development System CD
12.1_177_programmer_windows.exe State: 2B Shared Size: 142 MB Shared with: Homegroup
Application Date modified: 1/30/2013 9:58 PM Date created: 1/30/2013 9:54 PM
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If you don’t have the EPT USB-CPLD Development System DVD, you can download
the Quartus 11 by following the directions in the Section Downloading Quartus.

If you don’t need to download Quartus, double click on the
12.1sp1_xxx_quartus_free_widows.exe file. The Quartus 11 Web Edition will start the

installation process.
% Quartus I Web Edition (Free) (includes Nios I EDS) l = e

‘wnicodedata pyd

Extracting 12.1sp1_243_quarus_free_windows"altera_installer\bin
"win32api pyd

Edracting 12.1sp1_243_quarus_free_windowsaktera_installer\bin
win 3 2file |

Extracting 12.1sp1_243_guarus_free_windows*altera_installer\bin
"win3Zpipe pyd

Extracting 12.1sp1_243 guartus_free_windows“altera_installer\bin
"win32process.pyd

Extracting 12.1sp1_243_quartus_free_windows"altera_installer\bin
‘win3Ztrace pyd

Extracting 12.1sp1_243_guartus_free_windows"altera_installer\bin
"awin 32ui pyd

Exdracting 12.1sp1_243_quartus_free_windows“devices‘web"amiaii.qda a

Destination folder
C:A\Users'NELSON™1"AppData‘\Local\ Temp Browse...

Installation progress

When the install shield window pops up click “Yes” or if needed, enter the
administrator password for the users PC. Click “Ok”

Next, skip down to the Quartus Installer section to complete the Quartus installation.
2.2.2 Downloading Quartus

The first thing to do in order build a project in Quartus is to download and install the
application. You can find the latest version of Quartus at:

https://www.altera.com/download/dnl-index.jsp

Click on the Download Windows Version.
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Service Packs
Design Software

Licensing
Get and Manage Licenses
Licensing FAQ

License Daemon Software

Programming Software
Quartus 11 Programmer
Jam™ STAPL Software

Drivers
Cable & Adapter Drivers

Board Layout and Test
BSDL Madels
SPICE Models
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= myAltera / Logout

Center }Doc

N End Markets

N Technology NTra N Support N About NBuy

Download Center

Heome > Suppart > Downloads >

\")

ouvartus'n  ModelSim  Nios'II DSP Builder

Download the following design software of your

choice: Download Download
+ Quartus® I software v12.1, which includes the Windows Version Linux Version
(22 MB) (21 MB)

Nios® II Embedded Design Suite (EDS) and
MegaCore® intellectual property (IP) library
= Subscription Edition (30-day free trial)
« Web Edition (free)—Compare with
Subscription Edition (PDF)
« Nios IT EDS vi2.1
« ModelSim@-Altera® software
< ModelSim-Altera Starter Edition (free)
« ModelSim-Altera Edition—Compare with
ModelSim-Altera Starter Edition
« DSP Builder
Please note that the service pack installation process has
changed. More details
Download previous versions of Quartus 11 software

Install Subscription Edition Service Pack 1
Install web Edition Service Pack 1

Read Altera Software v12.1 Installation FAQ

If you do not have

one, follow the directions under the box, “Don’t have an account?”

AITERAY

MEASURABLE ADVANTAGE ™

3 Design Tools & Services

Download Center }Documentation & myAltera Account

JEnd Markets M Technology N Trai S About

4 Support S Buy

myAltera

View myAltera Home
Manage Profile
Change Password
Logout

Help
myhltera Account Help
Terms and Conditions

myAltera Account Sign In

Home =
User Name
Forgot Your User Name or Password?
Password
[ Remember me
=
Don’t have an account?
@ Create Your myAltera Account

Your myAltera account allows you to file a service request, register for a class, download software, and more.

Enter your email address.

(If your email address already exists in our system we will retrieve the associated information.}

Create Account

(4 Rate This Page

Once you have created your myAltera account, enter the User Name and Password. The
next window will ask you to allow pop ups so that the file download can proceed.
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Search [a ]

» Download Center »Documentation & myAltera / Logout

MEnd Markets M Technology MTraining ¥ Support M About

Design Software

Quartus IT Subscription Edition
Quartus I1 Web Edition
MegaCore IP Library
ModelSim-Altera
ModelSim-Altera Starter

Nios 11 EDS Legacy Tools

DsP Builder

05 Support

Archives
Service Packs
Design Software

Licensing
Get and Manage Licenses
Licensing FAQ

License Daemon Software

Programming Software
Quartus II Programmer
Jam™ STAPL Software

Drivers
Cable & Adapter Drivers

Board Layout and Test
BSDL Models

SPICE Models

IBIS Models

Schematic Review Worksheets
Layout Review Worksheets
Cadence PCB Libraries

Mentor Graphics PCE Libraries
Gerber Files

Legacy Software
MAX+PLUS I
Other Legacy Software

Thank you for downloading
Home > Support > Dowinloads >
Altera Design Suite v12.1 for Windows (Altera Installer)

If the file download window, as shown in figure 1, did not appear, please
follow download troubleshooting steps below.

Next Steps
Figure 1. Download window
Get licenses
» D Get licensing and installation
File Dowplond - Security Warning, X getleenems

Do you want te run or save this file?

=

Name: software_name.exe
Type: Appli , (file size)
From: altera.com

Run Save I Cancel

While files from the Intemet can be useful, this fie type can
O potentialy ham your computer. Fyou do not trust the sourc. do not
run or save this software. Whet sthe nsk?

Download Troubleshooting Steps
1. Disable your pop-up blocker
« If a yellow pop-up blocker bar appears just below your Internet Explorer menu bar (see Figure 2), click on
the yellow bar and select "Temporarily Allow Pop-ups.” Any third-party pop-up blockers must also be
disabled to download a file.
Figure 2. Windows Explorer Pop-Up Blocker

& Pop-up blocked, To see this pop-up or addtional options chck here. .. X

- You may also by-pass the pop-up blocker by clicking this link: Download vour file now.
2. The download window, as shown in figure 1, will appear. Click “Run" to initiate the Altera Installer.

Click on the “Allow Once” button. The next window will appear. It is the Download

Manager.

About the Download Manager

The Downéoad Manager prowides 3 more eflactive, mare afficient way to downioad files $1an you normaily see with a browsar, especially for args files or e Ssts. it can pause and restart downloads even f you tum your
9 velow, il

‘computer of and on again, Afler you iitate
install and begin 1o download the requested ile.

i to Download Your

#the Download Manager fails 1o start,or f you 0o not accept the securty cerdicate, you can download the fle wih

Internet Explorer Securty

ALTERA. ARRIA, CYCH

4" A website wants to open web content using this
program on your computer

Srotectad sode hels protect your camputer. T you 60 ot Bt the.
nebate, da ot cpen i program.

] feme:  Download Manager
(57 isher: Akamai Technologes Inc.

Do not show me the merring for #15 program agan

How | [ortaion

Aters marks 1 and outside the U.S.

Click on the ”Allow” button. This will bring up the Save As dialog box. Save the

altera_installer.external.exe to a download file.

Save As oo
| Computer » Gotewsy (C:) » Jolly » Download » Akers » Quartusl [ #3] [ Search Quartus 1 o
Organize ¥ New folder @

%l Recent Places “ Name ° Date modified Type Size
— @ 11152 259 _quartus free windows.exe /152012318 PM  Application 258
LTS 1 @ 120sp1_232_quartus free_windows.exe 8/11/201211:20 AM  Application 2,864

[5 Documents o K

T @ 121177 _quartus_free_windows.exe 11/25/20121054 .. Application 403

usic
@ 1215p1 243 quartus free windows.exe  3/3/2013112AM  Application 363
=] Pictures L I
i = @ olterainstaller.extemal.exe 5/20/20128:52PM  Application 1]

B videos

& Homegroup.
2 Rlolly (HP-DESKTOP-3005)

1% Computer
&, Gateway (C)
i KINGSTON wrDrive (H:)

A ~ |l I

\

| [ ettera installer.extemal.exd -
Save as type: -]

+ Hide Folders

Cancel
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Click the Save button. This will start the Download Manager.
’{} Altera Download Manager - D*ﬂing (35%) E‘_ﬂ

File: altera_installer external exe
Progress: 7.84 MBI22.18 MB (35% done)
Status: Downloading
Transfer Rate: 1.78 MBisec
Time Left 00:08 secs
S : ADIERA,
|| I~ Close window when done [~ Launch when dene I
Il Pause | P Ext | 226
H . : 13 ‘ ’ 2 7 -
When it finishes, click the “Launch” button.
F Altera Download Manager - Finished = 23_ )
Downlead Manager - Wamning ﬂ
—

y l Launch Downloaded File: altera_installer.external .exe

o |[Coma ]

Connections:

[T Close window when done [T Launchwhen done

o Lsunch | ‘ﬁ Exit V226

Click “Ok” and “Yes” to the following screen.

2.2.3 Quartus Installer

Click “Next” on the Introduction Window.
g Installer (12.1 Build 177) g

Introduction
Welcome to the Altera Installer

The Alcera Installer guides you through the process of instaling Altera software.

To continue, click Next.

» For more information about Altera software, go to the Design Software Support website.
m-;m » For technical support, go to the www.alters.com/mysupport website.
= » For online documentation on software instalations, click here.
» For Altera Installer command-iine options, click here.

> Introduction

[C] Allow Altera Installer to report statistics to Altera to improve qualty.

Click the checkbox to agree to the license terms. Then click “Next”.
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& Altera Installer (12.1 Build 177) e . [

End User License Agreement
To continue installing the software, you must agree to the terms of the software license agreement below.

This document contains three separate licensing agresments, identified =
25 "LICENSE. TXT FILE for Nios 1 v12.1 EDS," "MegaCore Function
License Agreement,” and "Quartus I, Version 12.1 Standard License
Agreement.” Acceptance of the terms and conditions of this dacument
serves 25 an acceptance of each of the three licensng agreements as
if they were individualy and separately accepted. The terms and
conditions of each of the three separate icensing agreements in this
document is deemed to be the terms and conditions of a standzlone
licensing agreement and governs its respective licensing agreement
without modiying the terms and condtions of other licensing
2greements n this document.

The following provision applies to al three icensing agreements
below: Altera may store your data and information on its own servers
or on servers hosted by third parties. If Altera is providing any
software to you for use via the Internet, such software may also be

> License stored on our servers or servers hosted by third parties. Forany
information, data or software hosted by a third party, aithough every
reasonable effort wil be made to keep data and information secure,
Altera is not liable for data or information that is inadvertentt

disclosed by the third party or for any system downtime related to the
‘third party servers.

FOR QUARTUS II, VERSION 12.1, ALL DISTRIBUTIONS (WEB DOWNLOAD, CDS,
DVDS)

QUARTUS 1T, VERSION 12.1 STANDARD LICENSE AGREEMENT:

ALTERA PROGRAM LICENSE SUBSCRIPTION AGREEMENT o

agree to the terms of the license agreement.

Cancel

Click “Next” and accept the defaults.

€4 Alters Installer (12.1 Build 177) . - I =

Installer Setup
Select the location of the instalation files.

Specify the Instalation Files Directory

Select this option If you want the Altera Installer to retrieve instalation files from your hard
disk or local network.

Installer Source Directory:

Browse

) Download Installation Fles from the Intemnet

Select this option if you want the Altera Installer to retrieve instalation fies from the
Intemet,

Specify how you are connected to the Intemet:

) No proxy (recommended)

> Installer Setup

) Manual proxy configuration

Web Proxy: Port:
Username:

Password:

Click “Next” to accept the defaults
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" €4 Ateranstaller (121 Build 177) . i

Select Destination
Specify the software destination directory.

Destination Directory:

c\ahera\12.1 Browse
Avaible Space: 800 G

Temporary Directory for installation files:

C:\Users\NELSON~1\AppDataiLocal Temp
Avaiable Space: 800G

[T] Remove saved installation fies after completion.

[] Download only and install later.

Program Folder
Speciy the Program Folder:
Altera 12.1 Build 177 (Copy 2)
Existing Folders: |
ct Destination Accessories

Administrative Tools

Altera

Altera 12.1 Buid 177

Altera 12.15p1 Buid 243

AMD VISION Engine Control Center
AUPEO!

Barnes & Noble

Brother

) »

[ <Back |[ mext> ][ cancel |

At the Select Products Window, de-select the Quartus Il Supbscription Edition by
clicking on its check box so that the box is not checked. Then click on the check box by

the Quartus 11 Web Edition (Free).
") Aters Installer (12,1 Build 177) . . o=

Select products
Select the software products you want to install.

Products Install Sze  Download Size
4[] Quartus T Subscription Edition (includes Nios I EDS) 4.9G 146G
[F] Quartus II software (64-bit) 986 M 150 M
> [ Device Families - -
4 [[7] Quartus 11 Web Edition (Free) (includes Nios II EDS) 816G 386 |
Quartus 11 software (64-bit} 986 M 150 M
> Device Families 256G 246
ModelSim-Altera Starter Edition (Free) 316 491 M
[C] Modelsim-Altera Edition 3.16 491 M
[C] DSP Builder 267 M 48 M
Description

Instals the Quartus II Web Edition software. The Quartus II Web Edition software is *
3 free, limited-feature version of the Quartus II Subscription Edition software that
supports selected FPGA and CPLD device families. Includes the free Nios I

Embedded Design Surte. -

ct Products

Instalk Dowinload:
Space Required: 116 436 Select/Deselect Al
Space Avaiable: 808G 808 G

< Back ][ Hext > ][ Cancel ]

Click “Next” to accept the defaults
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& Altera Installer (12.1 Build 177) | =

Installation Summary
Review the installation summary to verffy your software installation options, and then click Next to begin the instalation.

Destination Directory:
clafterall2.1

Cache Location:
C:\Users\NELSON~1\AppData\Local\ Temp'altera_12.1_177

Program Folder:
Altera 12.1 Buid 177 (Copy 2)

Selected Products:
Quartus I Web Edition (Free) (includes Nios II EDS)

= Quartus IT Web Edition (Free) (includes Nios II EDS)
= Quartus II software (64-bit)

= Arria I GX

= Cyclone I

* Cyclone I/ LS

* Cyclone IV E

= Cyclone IV GX

= Cyclone V

= Legacy Families

* MAX IT

* MAX
ModelSim-Altera Starter Edition (Free)

> Summary

< Back ][ Next > ][ Cancel ]

Click “Next” to accept the defaults
'gg Altera Installer (12.1 Build 177) I [E=RREE x|

Installation
Please wait while the Altera software is installed.

3 Downloading Quartus I Web Edition (Free) (includes Nios I EDS)
| | 1%

Products Downloaded  Installed
4 Quartus II Web Edition (Free) (includes Nios II EDS)
Quartus II Web Edition (Free) (includes Nios II EDS)
Quartus I1 software (64-bit)
Arria I1 GX
Cyclone I
Cyclone I/ LS
Cyclone IV E
Cyclone IV GX
Cyclone v
Legacy Families
MAX 11
MAX WV
ModelSim-Altera Starter Edition (Free)

Start Quartus I112.1

Get Quartus II Subscription License
Create Desktop Shortcuts
Quartus I Web Edition (Free) and Nios II SBT / Nios I GCC4 Toolchain
ModelSim-Altera Starter Edition (Free)

> Installation

Rate your installation experience

< Back Finish
Wait for the download to complete. The file is 3.5 GB, so this could take a couple of
hours depending on your internet connection. When installation is complete, the
following window appears.
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e <

Installation
Please wait whie the Altera software is installed.

Installation successful.

R 1%

Products Downloaded Installed
4 Quartus IT Web Edition (Free) (includes Nios IT EDS)
Quartus 1I Web Edition (Free) (includes Mios Il EDS) v
Quartus 11 software (64-bit) v v
Arria 11 GX v v
v
Itera Installer M
_ . v
R The Altera Installer finished instaling the V3
W = quartus It Web Edition (Free) (includes Nios II EDS) p
- * ModelSim-Altera Starter Edition (Free)
software version 12.1. v
v
v
v
[

Start Quartus I112.1
Get Quartus II Subscription License

Create Desktop Shortcuts

Quartus II Web Edition (Free) and Nios II BT / Nios II GCC4 Toolchain
> Installation ModelSim-Altera Starter Edition (Free)

Rate vour instaliation experience

< Back Cancel
Click “Ok”, then click “Finish”. The Quartus II is now installed and ready to be used.

2.2.4 Adding the EPT_Blaster to Quartus II

Close out the Quartus Il application. Locate the \Drivers\EPT_Blaster folder on the EPT
USB-CPLD Development System CD.

. % Products » Earth People Technology » EPT USE-CPLD Development Sys

Organize v Include in library + New folder

4 | EPT USB-CPLD Development System CD o Mame
> 1. Arduino_IDE
J Documentation

. | %36
4 | Drivers

. Arduine-1.01
> Ju EPT_2.08.24
4 || EPT_Blaster F
e 3
| 86 m

> | Projects_ActiveHost 64Bit
> | Projects_Arduino
> | Projects HDL

J Quartus_Programrmer

l 2 items

If your system is Windows 64 bit follow these directions:

Windows 64 bit
1. Open the C:\EPT USB-CPLD Development System
CD\Drivers\EPT_Blaster\x64 folder.
2. Select the file “jtag_hw_mbftdi_blaster.dll” and copy it.
3. Browse over to C:altera\12.1\quartus\bin64.
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4. Right click in the folder and select Paste
5. Click Ok.
6. Open the Quartus Il application.

» Computer » Gateway (C)) » altera » 121 » quartus » binbd » <4
Organize v @7 Openwith..  Bum  Newfolder
ip 4 Name ° Date modified Type Size

ios2ed 11/7/2012 8:39 PM 265 KB

quartus 11/7/20128:39 PM 264 KB

bin 11/7/20128:39 PM on extens. 208

binbd 11/7/2012 8:38 PM on extens. 206 kB

mmmmmm 1/16/20131037PM A on extens, 7 KB

cusp 11/7/20128:39 PM on extens, BKE

drivers 11/7/20128:39 PM on extens. 17 kB

dsp_build 11/7/2012 8:38 PM n extens 34 KB

eda 11/7/2012 8:39 PM n exens, 4Ke

ilkei2 11/7/2012 8:39 PM B KB

libanes 11/7/20128:39 PM 269 KB

[y 11/7/2012 657 PM 128 kB

qdesigns 12/8/2005 4:30 PM 1147 KB
sope_builder 12/8/2005 5:33 PM 1.060 KB
inspectorlogzip 12/8/2005 4:30 PM 1113 KB

= )_hw_mbftdi blaster.dll Date modified: 1/16/201310:37PM  Date created: 11/23/201211:01 AM
“s&|  Application extension Size: 6.5 KB

The DLL is installed and the JTAG server should recognize it. Go to the section
“Programming the CPLD” of this manual for testing of the programming. If the driver
is not found in the Programmer Tool->Hardware Setup box, see the JTAG DLL Insert
to Quartus 11 Troubleshooting Guide.

If your system is Windows 32 bit follow these directions:

Windows 32 bit
1. Open the C:\ EPT USB-CPLD Development System
CD\Drivers\EPT_Blaster\x86 folder.
Select the file “jtag_hw_mbftdi_blaster.dll” and copy it
Browse over to C:altera\12.1\quartus\bin.
Right click in the folder and select Paste
Click Ok.
Open the Quartus Il application.

ocoakrwn

Page 28



EARTHHPEOIPLE

TECHNOLOGY

USB CPLD Development System User Manual

€l

<[ » Computer » Gateway (C:) » altera » 121 » quartus » bin »
—— = -

I Organize v [ Openwith..  Bumn  Newfolder
sip 4 Neme ° Date modified Type Size
i | nios2eds %] itkad.dil 11/7/20126:55PM  Application extens 43K
| quartus & itiad pdb 3/3/20095:16PM  Program Debug D... 187 KB
. bin —  Lljam2jam 11/7/2012826 PM  JAM File 265 KB
J binb4 £ ‘ ] jam2_icjam 11/7/2012826PM  JAM File 264 KB
4 common - || jtag_atlantic.dll 11/7/2012 8:26 PM Application extens. 17 KB
J cusp %] jtag_client.dil 11/7/20128:26PM  Application extens 131 KB
J drivers | ] jtag_hw_mbftdi_blaster.dl 1/26/2013 400 PM  Application extens... 60 KB
< dsp_builder %] jtag_hw._pli-blaster.dll 11/7/20128:26 PM  Application extens 26 KB
| eda ] jtag_hw_usb-blaster.dll 11/7/2012826PM  Application extens 15K8
. extlibs32 %] jtag_hw_virtual_chain.dll 11/7/20128:26 PM  Application extens... 27KB
- libraries 4| jtag_pli-blaster_vpi.dil 11/7/20128:26 PM  Application extens 33KB
S Imf [ jtageonfig.exe 11/7/2012826PM  Application 3248
. qdesigns 77 jtagserver.exe 11/7/2012826PM  Application 192 KB
+ sepc_builder %] liblzma.dil 11/7/20126:56 PM Application extens... 132KB
B altera_inspectorlog.zip 57 Imgrd.exe 12/1/2010542PM  Application 1,360 KB
91 MR - TSR 12519010 5,49 DAA i 1597w
#))  Itag_hwmbftdi blasterdil Date modifiect 1/26/2013 400 PM Date created: 2/10/2013 4:21 PM
“&|  Application extension Size; 59.5 KB

The DLL is installed and the JTAG server should recognize it. Go to the section
“Programming the CPLD” of this manual for testing of the programming. If the driver
is not found in the Programmer Tool->Hardware Setup box, see the JTAG DLL Insert
to Quartus 11 Troubleshooting Guide.

2.3 Active Host Application DLL

Download the latest version of Microsoft Visual C# 2010 Express environment from
Microsoft. It’s a free download.

http://www.microsoft.com/visualstudio/eng/downloads#d-2010-express

Go to the website and click on the “+” icon next to the Visual C# 2010 Express.

Dq Visual Studio Products ALM Download Buy

DOWNLOAD 2012 editions 2012 Express 2010 Express Additional software

Prerelease software Readme

Visual Studio 2010 Express

() Visual C++ 2010 Express

(=) Visual C# 2010 Express

Visual C# 2010 Express Microsoft Captions Language Interface Pack (CLIP)
Build custom applications in Visual C#, a simple, powerful, type-safe, and object- The Microsoft Captions Language Interface Pack (CLIP) uses tooltip captions to
oriented language that enables rapid application ith the displa for common user interface elements in the Visual Studio
and elegance of C-style languages. After installation, you can try this product for up to integrated development emvironment (IDE). Use CLIP as a language aid, 1o see
30 days. You must register to obtain a free product key for ongeing use after 30 days. translations in your own dialect, update resuits in your own native tongue or as a
leaming tool.
Dovnload language
Engiish [ ] © G Te=Cadl
- Greek - EMvincc
Installation options - Hebrew - M
Visual CG# 2010 Express - English © [li=ii=z
‘)GE st now + Hungarian - Magyar
- Malay - 3% A
- Malayalam - 222080
- oriya-cgal
- Tamil - gufip

« Thai - suivg

Choose Language
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Click on the “Install now” hypertext.

Visual C# 2010 Express Microsoft Captions Language Interface Pack (CLIP)
Build custom applications i Visual C#, a simple, powerful, type-safe, and object- The Microsoft Captions Language Interface Pack (CLIP) uses tooltip captions to
oriented language that enables rapid i with the i display translations for comman user interface elements in the Visual Studio
and elegance of C-style languages. After installation, you can try this product for up to integrated development environment (IDE). Use CLIP as a language aid. to see
30 days. You must register to obtain a free product key for ongoing use after 30 days. translations in your own dialect, update results in your own native tongue or as a
learming tool.
Download language
English = G
- Greek - EXuucs:
Installation options « Hebrew - W
Visual G# 2010 Express - English © (o=l
Install nowt + Hungarian - Magyar

- Malay - 30l olgy
- Malayalam - 2610980
« Oriya - Ggall

* Tamil - guflip

Do you want to run or save ves_web.exe (3.10 MB) from download.microsoft.com? -

@ This type of file could harm your computer. Run Save v

Click the “Run” buttn.

Cancel

Microsoft Visual C# 2010 Express Setup

| welcome tosetwy OB Visual C# 2010

Express

Welcome to the Microsoft Visual C# 2010 Express installation wizard. Microsoft Visual C# 2010
Express is a fun, simple and easy-to-learn development tool for C# programmers interested in
creating Windows Forms, Windows Presentation Foundation (WPF) as well as dass libraries and
console-based applications. This wizard will guide you through the installation process. If this
product requires any prerequisites that are not currently installed on this computer, you will be
able to install those prerequisites as well.

Help Improve Setup
You can submit information about your setup experiences to Microsoft. To
| participate, check the box below.
Yes, send information about my setup experiences to Microsoft Corporation.
(i) For more information, click Privacy Statement

Click “Next”, accept the license agreement. Click “Next”.
|7} Microsoft Visual C# 2010 Express Setup E“_:‘M

Destinati Id. Microsoft
et OO Visual ¢ 2010
Express

Installation location cannot be changed. Click here for more information.

Install in folder:
C:\Program Files (x86)WMicrosoft Visual Studio 10.0\ | Browse...
The following items will be downloaded and installed:

+ Microsoft Visual Studio 2010 Express Prerequisites x64
|| | * Microsoft Visual C# 2010 Express

Disk space requirements: C: 767 MB
Total download size: 47 MB I

<Previous][ Install > ” Cancel ]
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Visual C# 2010 Express will install. This may take up to twenty minutes depending on
your internet connection.

[Z) Microsoft Visual C# 2010 Express Setup =] =
Setup complete w Microsoft*
Visual C#2010
Express
Microsoft Visual C# 2010 Express has been installed successfully.
i) Visit Microsoft Update to download the latest service packs and security updates.

The installed successfully window will be displayed when Visual C# Express is ready
to use.

To use the Active Host Application Software, the Active Host DLL and the ftd2xx DLL
must be included in the Microsoft Visual project. The Active Host Application Software
will allow the user to create a custom applications on the PC using the EndTerms to
perform Triggers and Data Transfer to/from the EPT-570-AP. The methods and
parameters of the Active Host DLL are explained in the Active Host Application
section. Locate the \Projects_ActiveHost_64Bit and \Projects_ActiveHost_32Bit folders
on the EPT USB-CPLD Development System CD.

Organize v New folder = v @
4 |, Earth People Technology o Name
4 | EPT USB-CPLD Development System
J. Arduino_IDE

I Documentation

1. Arduino_IDE
I. Documentation

X Drivers
I, Drivers

I, Projects_ActiveHost_32Bit

I. Projects_ActiveHost 64Bit

I, Projects_Arduino

I. Projects HDL
Quartus_Programmer

). Projects_ActiveHost_32Bit

I, Projects_ActiveHost_64Bit

I. Projects_Arduino
Projects HDL

. Quartus_Programmer

File name: RedBoard-v06.zip -
Save as type: [ALZip ZIP File (*.zip) -

4 Hide Folders [ Save ] | Cancel ]

Locate the Projects_ActiveHost_64Bit and \Projects_ActiveHost_32Bit folders in the
EPT USB-CPLD Development System using Windows Explorer.
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Organize v Include in library ~ Share with Burn New folder

4 | Eerth People Technology * Name Date modified Type Size
4 || EPT USB-CPLD Development System

|1 ActiveHost 1008 212/20138:22 AM File folder
» 8 Arduino IDE || EPT_S70_AP Data_Collectar 212/2013823AM  File folder
& Documentation 1\ EPT Transfer_Test 212/2013823AM  File folder
K Drivers L)) epTactiveHostConsoleClient 2112/20138:3AM  File folder

»
v |l Projects_ActiveHost 32Bit
I | Projects_ActiveHost 64Bit J
3
»

|, Projects_Arduino
1. Projects HDL

1. Quartus Pregrammer -

, 4 items State: 3 Shared

Locate the Projects_ActiveHost_32Bit \ActiveHost_1.0.0.8\Bin folder and copy the
ActiveHost32.dll and the ftd2xx32.dll.

| < EPT USB-CPLD Development System » Projects ActiveHost 32Bit » ActiveHost 1.0.08 » Bin < | ¢ | search 8in )
Organize »  Includeinlibrary v Sharewith v Burn  New folder = [l @
|\ Arduino_IDE 4| Name . Date modified Type Size
|| Documentation o )
B 3] ActiveHost32.di 2/26/2013742PM  Application extens... 2x8
gt o] %) ftd2od2.dl 1/18/20133:54PM  Application extens... 2158
4 11 Projects_ActiveHost 328t

4 || ActiveHost 10.08
| Bin E
1. Projects_ActiveHost_64Bit H
> ) Projects_Arduino
I\ Projects_HDL
|| Quartus_Programmer
J\ MEGA_USB_CPLD_PROJECT_CD
1. ESwitch
» )i DI

’ 2 items State: 2 Shared

Save the DLL’s in the \bin\Release folder for the 32 bit Windows 7 OS of the user
project under the Microsoft C# Express project. See the Active Host Application for
instructions on how to add the dll to the Microsoft C# Express project.

|. « ActiveHost 10.08 » EPT_Active Transfer » EPT_570_AP_Active Transfer » bin » Release v [ 4 M| Search Retease »
Organize = 577 Open with... Bum Mew folder =~ 0l @
4 . EPTUSB-CPLD Development Systemn  * Name Date modified Type Size
© | Arduinc_IDE
%] ActiveHost32.dll 2/26/20137:42PM  Application extens 22KB
|/ Documentation 5
@ D [57] EPT_570_AP_Active_Transfer.exe 2/26/20139:24 PM  Application 29KB
e @] EPT_570_AP_Active Transfer.pdb 2/26/20139:24 PM  Program Debug D... 44 KB
4 || Projects ActiveHost 32Bit E
(87 EPT_570_AP_Active Transfervshost.exe  2/26/2013&58 PM Application 12 KB
4 | ActiveHost 1008 )
. %] EPT_570_AP_Active_Transfervshostexe...  8/31/2009 12:40 AM  MANIFEST File 1KB
oo %] frd2od2.dll 1/18/20133:54 PM  Application extens 215 KB
) PP
4 | EPT_Active_Transfer
4 | EPT_S70_AP_Active_Transfer
4L bin
| Debug
| J. Release |
b obj i
" _\ 2 items selected State: 3 Shared Size: 236 KB Shared with: Everyone; Homegroup
£~ Date modified: 1/18/2013 3:54 PM - 2/2... Date created: 2/28/201311:33 PM
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Locate the Projects_ActiveHost_64Bit \ActiveHost_1.0.0.8\Bin folder and copy the
ActiveHost64.dll and the ftd2xx64.dll.

< EPT USB-CPLD Development System » Projects_ActiveHost 64Bit » ActiveHost 10.0.8 » Bin < | ¢ [ Search 8in )
Organize v Includeinlibrary v Sharewith v Bum  Newfolder =~ [ @
4 |, Earth People Technology 4 Name ’ Date modified Type Size
4}, EPT USB-CPLD Development System
) ActiveHost64.dll K8
» Jl Arduino IDE
) fta2o64.dl 52k8

Documentation
Projects_ActiveHost_328it 3
4 |, Projects_ActiveHost_64Bit
4 | ActiveHost 1.008
Bin
EPT_570_AP_Data_Collector
EPT_Transfer_Test
EPTActiveHostConsoleClient
Projects_Arduino

l 2 items State: 2B Shared

Save the DLL’s in the bin\x64\Release folder of the user project under the Microsoft C#
Express project. See the Active Host Application section of the EPT USB-CPLD
Development System User Manuals for instructions on how to add the dll to the
Microsoft C# Express project.

<« Projects ActiveHost 64Bit » EPT Transfer Test » EPT Transfer Test » bin » x64 » Release v [+ [l Search Retease P
Organize = [ Open with... Bum New folder = [l @
Projects ActiveHost 64Bit ~ Name - Date modified Size
> )i ActiveHost 10.08 g
%) ActiveHost4.dll 2/26/2013 7:20 PM 27KB
EPT_S70_AP_Data_Collector -
[ EPT_Transfer Test.exe 2/7/201311:38 PM 28 KB
4 || EPT Transfer_Test i
& epT Testpdb 2/1/201311:38 PM 44K
EPT _Transfer Test .
u & EPT_T: Testwshost.ere 2/7/2013 11:34 PM 12K8
-l
'E N [§ et Testushost.exemanifest 8/31/20091240 AM M 1kB
ebu
5 % ftd2wfd.dll 1/18/20133:54 PM  Application extens... 252KB
Release
4 a6t
Debug
Release
obj
| Properties il
N 2 items selected State: 2 Shared Size: 278 KB Shared with: Everyone; Homegroup
#
o Date modified: 1/18/2013 354 PM - 2/2... Date created: 2/28/2013 8:26 PM

3 Active Transfer Library

The Active Transfer Library is an HDL library designed to transfer data to and from the
EPT-570-AP via High Speed (480 MB/s) USB. It is a set of pre-compiled HDL files
that the user will add to their project before building it. The description of what the
library does and how to use its components are described in this manual.

ACTIVE HOST EPM570 PLD
APPICATION

TRIGGER IN TRIGGER ACTIVE TRANSFER TRIGGER IN USER CODE
[IRIGGER
TRIGGER OUT LIBRARY TRIGGER OUT
FTD2XX |
TRANSFER IN TRANSFER | DLL, USB USB BUS T;::";i::“&m 8BITBUS ARDUINO
TRANSFER OUT DRIVER [\ T —_.—

BLOCK IN BLOCK Bt;(::ﬁKOIlP:T |
BLOCK OUT
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3.1 EPT Active Transfer System Overview

The Active Transfer System components consist of the following:

e active_transfer_library.vgm

e active_trigger.vgm

e active_transfer.vgm

e active_block.vgm
The Active_Transfer_Library provides the communication to the USB hardware. While
separate Input and Output buses provide bi-directional communications with the plug in
modules. See Figure 6 for an overview of the EPT Active_Transfer system.

Figure 6 EPT Active Transfer Library Overview

< INPUT/OUTPUT PINS >

i

TOP LEVEL

ACTIVE TRANSFER
LIBRARY

T

USER CODE

TRIGGER IN
TRIGGER OUT
TRANSFER IN
TRANSFER OUT
BLOCK IN
BLOCK OUT

Figure 6 shows how the modules of the EPT Active Transfer Library attach to the
overall user project. The EPT Active_Transfer_Library.vgm, Active_Trigger.vgm,
Active_Transfer.vgm and Active_Block.vgm modules are instantiated in the top level
of the user project. The User_Code.v module is also instantiated in the top level. The
Active_Transfer modules communicate with the User_Code through module
parameters. Each module is a bi-directional component that facilitates data transfer from
PC to CPLD. The user code can send a transfer to the Host, and the Host can send a
transfer to the user code. This provides significant control for both data transfers and
signaling from the user code to PC. The Triggers are used to send momentary signals
that can turn on (or off) functions in user code or PC. The Active Transfer is used to
send a single byte. And the Active Block is used to send a block of data. The
Active_Transfer and Active_Block modules have addressing built into them. This
means the user can declare up to 8 individual instantiations of Active_Transfer or
Active_Block, and send/receive data to each module separately.

3.2 Active Transfer Library

The Active Transfer Library contains the command, control, and data transfer
mechanism that allows users to quickly build powerful communication schemes in the
CPLD. Coupled with the Active Host application on the PC, this tools allows users to
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focus on creating programmable logic applications and not have to become distracted
by USB Host drivers and timing issues. The Active Transfer Library is pre-compiled
file that the user will include in the project files.

TOP LEVEL
(EPT_EPM570_TRANSFER_Test_top.v)

LIBRARY TRIGGER TRANSFER BLOCK TRANSFER

(EPT_ACTIVE_TRANSFER_LIBRARY.v) (ACTIVE_TRIGGER.v) (ACTIVE_TRANSFER.v) (ACTIVE_BLOCK.v) USER CODE
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N R e et
2 /1%
3 //% Copyright Earcth People Technoleogy Inc. 2012
B /1%
5 /1%
6 //% File Name: EPT_FT12232_Transfer Test top.v
7 //%
8 //#% Revision History:
g /% DATE VERSION DETAILS
10 /1% 07/8/12 A Created RJIJ
11 /7%
12 /1%
13 /7%
14 R R R R RIS RRRRIIRRRIRIRINIRIRISILILIRIRIRS s
15 [ ifdef SIM
16 *include "../srxc/define.v"
17 ‘include "../Testbench/tb _define.v"
i8 “‘endif
19
20 ‘timescale ina/ips
21
22
23
24 //Q..Q.....-.QI.'--.-l...'-".........-.-.-..'.-.-.....Q-..'-..-.-.-..-...
25 T//' Module Declaration
26 //-ooc-o.-o-a-ac-.-a-o-a--aoooaaacoo.-o--aa.uco--oaaa.cqc--ao-c-aa-.n-o--a
27
28 module ept EPMS70_Transfer Test_top (
23
30
31 input wire [1:0] 2a,
32 input wire [1:0] bc_in,
L]
°
°
by

688 = e e e e
689 // Instantiate the EPT Library

690 e e e e

631

692 active_ transfer library EPT_LIBRARY_ TOP_INST
693 [H (

694 .aa (2a),

695 .bc_in (bc_in),

696 .bc_out (bc_out),

697 .bd_inout (bd_inout),

698

699 .UC_IN (uc_1n),

700 .Uc_outT (UC_ouT) ,

701

702 .TEST_SIGNAL_1 (data_byte ready),

703 .STATE_OUT (ft_245_state_machine),
704 .TEST_BUS (register_decode),

705 .ENDPOINT_STATE_CUT (endpoint_registers_state),
708 .ENDPOINT_TEST_BUS (endpoint_write_to_host)
207 | ~ ):

708

709 /) mmmm e
710 // Instantiate the EPT Modules

711 f e -
712 wire [22%3-1:0] wuc_out_m;

713 eptWireOR # (.N(5)) wireOR (UC _OUT, uc_out_m);

714 active_trigger ACTIVE_TRIGGER_INST

715 (
716 .uc_clk (CLK_66),
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The interface from the library to the user code is two uni directional buses,
UC_IN[22:0] and UC_OUT[20:0]. The UC_IN[22:0] bus is an output bus (from the
library, input bus to the Active Modules) that is used channel data, address, length and
control information to the Active Modules. The UC_OUT[21:0] bus is an input bus (to
the library, output bus from the Active Modules) that is used to communicate data,
address, length, and control information to the Active Modules.

The control buses, aa[1:0], bc_in[1:0], bc_out[2:0], and bd_inout[7:0] are used to
channel data, and control signals to the USB interface chip. These signals are connected
directly to input and output pins of the CPLD.

3.2.1 Active Trigger EndTerm

The Active Trigger has eight individual self resetting, active high, signals. These signals
are used to send a momentary turn on/off command to Host/User code. The Active
Trigger is not addressable so the module will be instantiated only once in the top level.

T43 wire [22+%3-1:0] wuc _out _m;

TG eptWireCR # (.M(Z2)) wireCR (UC_OUT, wc out m);

s active_ trigger ACTIVE TRIGGER TNST

746 [ {

= uc_clk (CLE_66) ,

T48 .uc_reset (E5T) ,

T .uc_in (UC_TIH) ,

TS .uc_out (uc_out m[ O +: 1) .
TS2 .trigger to_host (trigger to_host),

TS .trigger to device (trigger in byte)

= Y

—= =

To send a trigger, decide which bit (or multiple bits) of the eight bits you want to send
the trigger on. Then, set that bit (or bits) high. The Active Transfer Library will send a
high on that trigger bit for one clock cycle (66 MHz), then reset itself to zero. The bit
can stay high on the user code and does not need to be reset to zero. However, if the
user sends another trigger using the trigger byte, then any bit that is set high will cause a
trigger to occur on the Host side.
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277 [H e
278 Detect Trigger Cut to Host

278 = ff -
280 alway=s @ (TRIGGEE OUT or trigger in reset or reset)
281 [ begin

282 if{!'reset)

283 trigger to _host = 2'hi0;

284 el=e if (trigger in reset)

285 trigger to host = 2'hi;

286 else if (TRIGGER OUT > Z'h0)

287 trigger to host = TRIGGER OUT:

288 - end

285

290 B
291 Eezet Trigger Out to Host

292 = S i
283 always= @ (posedge CLE &€ or negedge reset)

234 [ begin

285 if{!reset)

298 [H begin

287 trigger in reset <= O;

2598 5 end

2949 el=se

300 [H begin

301 if (trigger to host > O)

302 trigger in reset <= 1'bl;

303 el=e

304 trigger in reset <= 0;

305 o end

3086 7 end

So, care should be used if the user code uses byte masks to send triggers. It is best to set
only the trigger bits needed for a given time when sending triggers.

The user code must be setup to receive triggers from the Host. This can be done by
using an asynchronous always block. Whenever a change occurs on a particular trigger
bit (or bits), a conditional branch can detect if the trigger bit is for that block of code.
Then, execute some code based on that trigger.
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308 |+ -—-—
309 FF Detect Trigger In

310 - sl
311 alway= @(trigger_in byte or trigger in reset or reset)
312 [ begin

313 if({!'re=et)

314 [H begin

315 trigger_in detect = 1'b0;

316 = end

317 else if (trigger in reset)

31 [H begin

315 trigger_in detect = 1'b0;

320 = end

321 else if (trigger in byte > 2'h0)

322 [ begin

323 trigger_in detect = 1'bl;

324 = end

325 - end

326

327 -
328 [f f/f Btore the wvalus of Trigger In

3249 S ——_————
330 always @ (posedge CLE 66 or negedge reset)

331 [ begin

332 if({lre=et)

333 [H begin

253! trigger in store <= 2'0h0OL;

335 trigger_in reg <= L'k0;

336 trigger in reset <= 1'k0;

=T = end

338 eglze if (trigger in detect & !trigger in reg)
338 [H begin

340 if{crigger in byte != 0)

341 trigger in store[7:0] <= trigger im byte[7:0];
342 trigger _in reg <= L'kl;

= = end

344 e€lse if (trigger in reg)

345 [H begin

346 trigger_in reg <= L'k0;

347 trigger_in reset <= 1'bl;

348 = end

e else if (!trigger in detect)

350 [H begin

351 trigger_in reg <= L'b0;

352 trigger in reset <= 1'k0;

S=E) = end

a4 - end
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3.2.2 Active Transfer EndTerm

The Active Transfer module is used to send or receive a byte to/from the Host. This is
useful when the user’s microcontroller needs to send a byte from a measurement to the
Host for display or processing. The Active Transfer module is addressable, so up to
eight individual modules can be instantiated and separately addressed.

15 active transfer ACTIVE TRANSFER INST

75 = (

155 uc_clk (CLE_&8),

T6 .uc_reset (reset),

761 .uc_in (JC_IN),

762 Luc out (uc_out m[ 1% +: 1),
T4 .3tart_transfer (transfer out reg),

765 .transfer received (cransfer in receiwved),
T6 .uc addr { Y.

Te9 .transfer to host (transfer out byte),

77 .transfer to_device (cransfer in byte)

771 L ):

172

To send a byte to the Host, select the appropriate address that corresponds to an address
on Host side. Place the byte in the “transfer to host” parameter, then strobe the
“start_transfer” bit. Setting the “start transfer” bit to high will send one byte from the
“transfer to host” byte to the Host on the next clock high signal (66 MHz). The
“start_transfer” bit can stay high for the duration of the operation of the device, the
Active Transfer module will not send another byte. In order to send another byte, the
user must cycle the “start_transfer” bit to low for a minimum of one clock cycle (66
MHz). After the “start_transfer” bit has been cycled low, the rising edge of the bit will
cause the byte on the “transfer to host” parameter to transfer to the host.
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f
S Transfer byte to Device
J e
alway= @ (TEANSFEER OUT EN or reset)
begin
if{lre=set)
begin
transfer out detect = 1'bBE0;
end
else
begin
if(cransfer to device reset)
transfer out detect = 1'b0;
el=se if(TRANSFER COUT EN)
begin
transfer out byte = TRANSFER OUT BYTE:
transfer out detect = 1'bl;
end
end
end
e
// Reset transfer to dewvice reset
-
alway= @ (posedge CLE_&& or negedge reset)
begin
if (lreset)
begin
transfer to device reset <= 1'bl;
end
else
begin
if(cransfer out_detect)
transfer to device reset <= 1'bl;
else
transfer to device reset <= 1'b0;

end
end

To receive a byte, the Active Host will send a byte using it’s dll. The user code must
monitor the transfer_received port. The transfer_received port will assert high for one
clock cycle (66 MHz) when a byte is ready for reading on the transfer_to_device port.
User code should use an asynchronous always block to detect when the
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transfer_received port is asserted. Upon assertion, the user code should read the byte
from the transfer_to_device port into a local register.

sz
i B
P

FAF e

PP iy .
P
226 =

FLe

A

always (@ (posedge CLE &6 or negedge resest)

begin

end

if (lres=set)
begin
transfer out <=
transfer out reg <=
transfer out_byte <=
end
else
begin
if{start_ transfer byte & !transfer out)
begin
transfer out_byte <= TRANSFER HOST BYTE:
transfer out reg <=
transfer out <=
end
else if(start_transfer byte & transfer out)
begin
transfer out reg <=
transfer out <=
end
else if(!start transfer byte & transfer out)
begin
transfer out_ reg <=
transfer out <=
end
end

3.2.3 Active Block EndTerm

The Active Block module is designed to transfer blocks of data between Host and User
Code and vice versa. This allows buffers of data to be transferred with a minimal
amount of code. The Active Block module is addressable, so up to eight individual
modules can be instantiated and separately addressed. The length of the block to be
transferred must also be specified in the uc_length port.
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%]

811 active block BLOCE_TEANSFER INST
812 = {

813 uc_clk (CLE_66) ,

814 .uc_reset (R5T) ,

815 .uc_in (UC_IN),

816 .uc_out (uc_out_m[ =+ +: 1),
818 .3tart_transfer (block out regq),

818 .transfer received (Block_in rowv),

82

821 .transfer ready (block byte ready),
822

823 -uc_addr { V.

824 .uc_length (BLOCE_COUNT_8),

825

826 .transfer to host (Block out byte),

B27T .transfer to device (block in data),

828

829 .5TATE OUT (block =tate out),
83 .TEST_BUS (Block out test bus)

= )

Al

To send a block, it’s best to have buffer filled in a previous transaction, Then assert the
start_transfer bit. This method is opposed to collecting and processing data bytes after
the start_transfer bit has been asserted and data is being sent to the Host.

Once the buffer to send is filled with the requisite amount of data, the address and
buffer length should be written to the uc_addr and uc_length ports. Set the start_transfer
bit high, the user code should monitor the transfer_ready port. At the rising edge of the
transfer_ready port, the byte at transfer_to_host port is transferred to the USB chip.
Once this occurs, the user code should copy the next byte in the buffer to
transfer_to_host port. On the next rising edge of transfer-ready, the byte at
transfer_to_host will be transferred to theUSB chip. This process continues until the
number of bytes desicribed by the uc_length have been transferred into the USB chip.
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5432 ffmm————— o
543 // Registers to start Block Transfer Out

544 ffm——————————————————,-—,—,—;,—;,—;,-—,-—,—-— — — -
545 always @ (posedge CLE_ &6 or negedge RS5T)

546 begin

547 if (IR5T)

S48 = begin

549 bBlock out_reg <= _'bl;

550 start_block transfer reg <= 1'b0;

SIS r end

552 else

553 [H begin

554 if(start_block transfer & !start block transfer reg)
555 start block transfer reg <= 1'bl;

556 else if(start_block transfer reg & !block_out_reg)
557 H begin

558 bBlock out_reg <= 1'kLl;

DL r end

60 else if(block out counter >= ELOCK COUNT_ &)
561 [H begin

5e2 block out_reg <= 1'b0O;

63 start _block transfer reg <= 1'b0;
564 r end

5685 r end

566 - end

567

SeE [H s,
S69 // Data for Block Transfer Out

570 = ffmmmr—————_———————
571 always @ (posedge CLE_66 or negedge R3T)

572 begin

573 if(IRET)

574 ] begin

STE) block out counter <= 0;

576 r end

577 el=se

578 = begin

579 if(block byte ready)

580 ] begin

581 block out counter <= block out counter + 1'dl;
582 r end

583 else if(block out counter »>= BLOCE COUNTI_8 )
584 [H begin

585 block out counter <= 0;

586 r end

587 r end

588 - end
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To receive a buffer from the Host, the user code should monitor the transfer_received
port for assertion. When the bit is asserted, the next rising edge of transfer_ready will
indicate that the byte at transfer_to_device is ready for the user code to read.

[Add code snippet showing Active Block Module bytes received by the user code]

3.3 Timing Diagram for Active Transfer EndTerms

The Active Transfer Library uses the 66 MHz clock to organize the transfers to Host
and transfer to Device. The timing of the transfers depends on this clock and the
specifications of the USB chip. Users should use the timing diagrams to ensure proper
operation of user code in data transfer.

3.3.1 Active Trigger EndTerm Timing

15.15 ns
H 15.15 ns
TRIGGER HOST (Each Bit) / 6sns \ / \
SETUP TIME
Figure xx Active Trigger to Host Timing
15.15 ns
CLOCK(SGMHzﬂ|||||||||||||||||||||||||||||||
45.4 ns
TRIGGER TO DEVICE (Each Bit) / \

Figure xx Active Trigger to Device Timing

3.3.2 Active Transfer EndTerm Timing

15.15 ns
CLocx(ssMHz)||]||I|||I|||||I|||I||llllllllll
|, | ; X
[ 454 ns 15.15 ns 454 ns
START_TRANSFER / \ 4/—\—
5.4 ns 5.4 n '_.I
5.4 ns H 5.4 ns
TRANSFER_TO_HOST Y
SFER_TO_HOST > >

Figure xx Active Transfer To Host Timing
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15.15 ns
CLOCK (66 MHz) ||||||||||||||||||||||||||||I|Il

le | le |
[ 301ns "15,15 ns [ 30.1ns "

TRANSFER_RECEIVED / \
F"_“j.—.{ 5.4 ns.—.l
5.4 ns I'—' 5.4 ns
TRANSFER_TO_DEVICE—ﬁ<—\
/

Figure xx Active Transfer To Device Timing

3.3.3 Active Block EndTerm Timing

15.15ns

0

CLOCK (66 MHz)

START_TRANSFER _/ .‘—J‘W‘ \_
115.15 ns

TRANSFER_READY I_I I_I I_I I_I I—I I_I I |

.4 ns
0.3 ns

TRANSFER_TO_HOST —— ovieo > ovier > oviez > ovies > sviea >—< svies >—< svres >— BviE7 >—
Figure xx Active Block To Host Timing

30.3 n:

15.15ns

CLOCK (66 MHz)
. : 1&11.?.25
1080 ns
TRANSFER_RECEIVED / 15.15ns \
1110 ns
TRANSFER_READY ﬂ ﬂ ﬂ " ﬂ I |

4ns 303,
0.3 ns.

TRANSFER_TO_DEVICE —< BYTE O >—< BYTE1 >—< BYTE 2 >—< BYTE3 >—< BYTE4 >—< BYTES >—< BYTE 6 >—< BYTE7 >—
Figure xx Active Block To Device Timing

4 Compiling, Synthesizing, and Programming CPLD

ALTERAY

QUARTUS"II
The CPLD on the EPT-570-AP-U2 can be programmed with the Active Transfer
Library and custom HDL code created by the user. Programming the CPLD requires the
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use of the Quartus Il software and a standard USB cable. There are no extra parts to
buy, just plug in the USB cable. Once the user HDL code is written according to the
syntax rules of the language (Verilog and VHDL) it can be compiled and synthesized
using the Quartus 1l software. This manual will not focus on HDL coding or proper
coding techniques, instead it will use the example code to compile, synthesize and
program the CPLD.

4.1 Setting up the Project and Compiling

Once the HDL code (Verilog or VHDL) is written and verified using a simulator, a
project can be created using Quartus 1. Writing the HDL code and simulating it will be
covered in later sections. Bring up Quartus Il, then use Windows Explorer to browse to
c:/altera/xxx/quartus/qdesigns create a new directory called: “EPT_Transfer_Test”.

@@v\ v Computer v Gateway () b altera b 121spl b quatus b qdesigns b 43| [ search qaesigns ) |

Organize v = Open Include in library v Share with v Burn New folder = 0O @

bin * | Name Date modified Type Size

EPT_Transfer_Test 3/13/20138:52PM  File folder
fir fitter 3/3/20131:38 AM  File folder
iner_comp_makefile 3/3/2013138 AM  File folder
vhdl_verilog_tutorial 3/3/2013138 AM File folder |

uuuuuu

dsp_builder 4

EPT_Transfer_Test Date modifiec: 3/13/2013 52 PM
| File folder

Open Quartus 11 by clicking on the icon. &

Page 47



EARTIHPEOIPPLLE
TECHNOLOGY

USB CPLD Development System User Manual

(@ Quartus 1 32-bit
Fle Edt Vew Project Assionments Processng Took Window Hep S Search altera.com @

D@ S reB o[ CH¥Y /LT r7 ed M 88
TIr R WRERCEEY W R w2 @
Project Navigator LA-E3

&y complation Hierarchy

s Take an &
Now Available  [FGITRI Training &:,
Class for Free

Learn What's New

Take Free Online Training

ALTERAY
&) tierarchy | B Fles | oF DesgnUnits |
o P QUARTUS' 11

Task . Version 12.0

4 W Compie Design
& W Analysis & Synthesis 3 W  Buy Software
b B Fitter (Place & Route) i

b W Assembler (Generate programming fles

W TimeQuest Timing Analysis i
m v # Documentation

X V¥ c<searchz> ~

©m x|

Type Message ‘
i

<

System /\_Processing J\ Extra Info J\_Info /\ Warning J\_Critical Warning /\_Error /% Suppressed /\ Flag /

Location: [ Lot |

ages

B
=

0%  00:00:00

Under Quartus, Select File->New Project Wizard. The Wizard will walk you through
setting up files and directories for your project.

—
Quartus I 32-bit -
Edit View Project Assignments Processing Tools Window Help =)
(O new... Crl+ 'I@
| = Open Crl+0
w >
R B e e 2T B
Close Ctrl+F4
@5 x
& New Project Wizard... Now Available
@ Open Project... Cirl+1
Save Project
I Close Project
Download
H sae Crl+s
Save As...
G saveal Crl+Shift+5

File Properties...

Create { Update »
Export...

Convert Programming Files. ..

B Page Setup...
& Print Preview
& print... crl+p

<TG HIS

Recent Files 3

Recent Projects 3

Exit Alt+F4

2\_system /\_Processing /\ Extra Info /\_Info Warni \_Critical Warning /\_Error /\_£

|Lucahon:

| Starts the New Project Wizard

At the Top-Level Entity page, browse to the c:/altera/xxx/quartus/qdesigns directory to
store your project. Type in a name for your project “EPT_570_AP_U2 Top”.
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e L

Directory, Name, Top-Level Entity [page 1 of 5]

What is the working directory for this project?

Cifaltera/12, 1sp1/quartus/qdesigns/EPT _Transfer_Test E]
What is the name of this project?

EPT_570_AP_U2 Top [ae]
What is the name of the top-evel design entity for this project? This name is case sensitive and must exactly match the entity name in the design file.
EPT_570_AP_U2_Top ()

Use Existing Project Settings...

< Back ][ Mext = ][ Finish ][ Cancel ][ Help

Select Next. At the Add Files window: Browse to the
\Projects HDL\EPT_Transfer_Test \src folder of the EPT USB-CPLD Development
System CD. Copy the files from the \src directory.
e Active_block.vgm
Active_transfer.vgm
Active_trigger.vgm
Active_transfer_library.vgm
eptWireOr.v
mem_array.v
read_control_logic.v
write_control_logic.v
EPT 570_AP_U2_Top.v
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. Settings - EPT_570_AP_Transfer Test — . B

Files
| Libraries Select the design files you want to indude in the project. Click Add Al to add all design files in the project directory to the project.
4 Operating Settings and Conditions
Voltage File name: =) add
Temperature
4 Complation Process Settings Type
Early Timing Estimate JEPT USE-CPLD Development System CD/Projects_HDL/EPT_Transfer_Test/src/nrite_control_logic.v Verilog HDL File
Incremental Compilation JEPT USB-CPLD Development System CD/Projects_HDL/EPT_Transfer_Test/src/read_contral_Jogic.v Verilog HOL File Remove
Physical Synthesis Optimizations EPT USB-CPLD Development System CD/Projects_HDL/EPT_Transfer_Test/src/mem_array.y Verlog HDL File
4 EDA Tool Settings EPT USB-CPLD Development System CD/Projects_HDL/EPT_Transfer_Test/src/eptwireOR.v Verllog HDL File Up
Design Entry/Synthesis JEPT USB-CPLD Development System CD/Projects_HDL/EPT_Transfer_Test/src/EPT_S70_AP_U2_Top.v Verilog HOL File
smulstion JEPT USB-CPLD Development System CD/Projects_HDL/EPT_Transfer_Test/src/active_trigger.vam Verlog Quartus May | Down
Formal Verification JEPT USB-CPLD Development System CD/Projects_HDL/EPT_Transfer_Test/src/active_transfer_ibrary.vam Verilog Quartus Ma
Board-Level fEPT USB-CPLD Development System CD/Projects_HDL/EPT_Transfer_Test/src/active_transfer.vgm Verilog Quartus Ma| | Properties
4 Analysis & Synthesis Settings EPT USB-CPLD Development System CD/Projects_HDL/EFT_Transfer_Test/src/active_block.vam Verlog Quartus Ma
VHDL Input
Verilog HDL Input
Default Parameters
Fitter Settings
TimeQuest Timing Analyzer
Assembler
Design Assistant

SignalTap I Logic Analyzer

Logic Analyzer Interface
PowerPlay Power Analyzer Settings
55N Analyzer

WouySoftware | [ ok | [ cancel | [ apaly | [ e

Select Next, at the Device Family group, select MAX 11 for Family. In the Available
Devices group, browse down to EPM570T100C5 for Name.
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@ New Project Wizard . o )

Family & Device Settings [page 3 of 5]

Select the family and device you want to target for compilation.

Device family Show in "Available devices' list

Family: [MA)( i hd ] Package: [nny - ] [
Dievices: [AII - ] Pin count: [Any - ]

Target device Speed grade: [Any hd ]

() Auto device selected by the Fitter Mame: filter:

@ Specific device selected in "Available devices' list Show advanced devices HardCopy compatible anly 8

Other: nfa
Available devices: I
Name Core Voltage LEs UFM blocks o
f EPM570T100C3 3.3V 570 1
EPM570T100C4 3.3V 570 1
EPM570T100C5 3.3V 570 1 |
EPMS5S7OT100I5 3.3V 570 1 l_l
EPMS70T144A5 3.3V 570 1 "
EPMS70T144C3 3.3V 570 1
EPM570T144C4 3.3V 570 1
EPM570T144C5 3.3V 570 1 i
Companion device ) i
L
HardCopy: -

Limit DSP & RAM to HardCopy device resources

[ < Back ]I Mext = |[ Finish H Cancel H Help

Select Next, leave defaults for the EDA Tool Settings.

Page 51



EAIRTIHPEOIPLE

TECHNOLOGY

USB CPLD Development System User Manual

@ New Project Wizard

° s’

s 'L r
EDA Tool Settings [page 4 of 5]
Specify the other EDA tools used with the Quartus II software to develop your project.
EDA tools:
Tool Type Tool Name Format(s) Run Tool Automatically [
EDegign Entry/Synthesis E[(Nnne) - ] <None= - Run this tool automatically to synthesize the|
Simulation <None > * || <Mone> - Run gateevel simulation automatically after]
Formal Verification <None> -
Sy
S ey
Boundery Scan
|
(]
(
L
“ n ] 3
[ < Back ] | Mext = I [ Finish ] [ Cancel ] [ Help I

Select Next, then select Finish. You are done with the project level selections.

.
@ New Project Wizard

o4 e

L
-

Summary [page 5 of 5]

When you dlick Finish, the project will be created with the following settings:

Project directory: Ci/alteraf12.0sp1fquartus /qdesigns

Project name: Active_Transfer_Example

Topevel design entity: Active_Transfer_Example .
Mumber of files added: 7

Mumber of user libraries added: 1]

Device assignments:

Family name: MAX IT
Device: EPM570T100CS
EDA tools:
Design entry/synthesis: <Mone> (<None>)
i Simulation: <None > (<None )
Timing analysis: 0

Operating conditions:
VCCINT voltage: 3.3V

Junction temperature range: 085°C W

Next = Finish | [ Cancel ] [ Help
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Next, we will select the pins and synthesize the project.

4.1.1 Selecting Pins and Synthesizing

With the project created, we need to assign pins to the project. The signals defined in
the top level file (in this case: EPT_570_AP_U2_Top.v) will connect directly to pins on
the CPLD. The Pin Planner Tool from Quartus Il will add the pins and check to verify
that our pin selections do not violate any restrictions of the device. In the case of this
example we will import pin assignments that created at an earlier time. Under
Assignments, Select Import Assignments.

——
€4 Quartus I 64-Bit - C:/alteraf12.1spl/quartus/qdesigns/EPT Transfer Test/EPT 570_AP U2 Top-EPT.STOAP U2 Top = =
File Edit View Project [Assignments | Processing Tools Window Help 5
DEHda & 22g-

Project Navigator 4
Entty

Ay MAX I: EPMS70T100CS
5 EPT_S70_AP_U2 Top &

Ctrl+ Shift+E

or .
ssignment .
5
34 Logiclock Regions Window AftsL Nm .
S Design Partitions Window |
UARTUS® 11
[Flow: [Cmﬂpilahnn -] [Cushormzem]

. Version 12.1

B Hierarchy @Fﬂes [

[Tasks ne x|

4 P Compile Design
b B Analysis & Synthesis
b B Fitter (Place & Route)
> B Assembler (Generate programmin...
o B TimeQuest Timing Analysis
© B EDA Netlist Writer
AW Program Device (Open Programmer)

L T v
g” @ T <<Searchz> -
=

w

Buy Software

@ ViewQuartusn
Information

@ Documentation

»

0%  00:00:00

At the Import Assignment dialog box, Browse to the
\Projects HDL\EPT_Transfer_Test \Altera_ EPM570_U2 folder of the EPT USB-CPLD
Development System CD. Select the “EPT_570_AP_U2_Top.qgsf” file.
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@ Import Assignments u
Specify the source and categories of assignments to import.

File name: echnology /EPT USB-CPLD Development System CO/Projects_HOL/EPT_Transfer_Test/altera_EPM570_U2/EFT_570_AP_IU2_Top.gsf E
Copy existing assignments into EPT_570_AP_Transfer_Test. gsf.bak before importing

[ oc J[ concel J[ rneb ]

Click Ok. Under Assignments, Select Pin Planner. Verify the pins have been imported
correctly.

€4 Quartus I164-Bit - C/altera/12.15p1/quartus/qdesigns/EPT Transfer Test/EPT_570_AP_U2 Top - EPT_570_AP_U2 Toy o - — ]
—— i — ey I [

File Edit View Project Assignments] Processing Tools Window Help 5 Search altera,com @

IDSH@| § Gag¥ D

S EFe D e DR @ P A e ®

[Frojectovigator | = | Scttinos Ctrl+Shift+E
Entity TimeQuest Timing Analyzer Wizard..,

1

Ay MAX I EPMS70T100CS
i

3 EPT_570_AP_U2_Top

§  Assignment Editor PRI PPN nicad Subscription Edition Free 30-Day Trial
/. Pin Pianner STl JRABLE ATWANTAGE
Remove Assignments..

i Back-Annotate Assignments.
Import Assignments...

Export Assignments...
Assignment Groups..

LogicLock Regions Window Al

s

Design Partitions Window

A Hierarchy \Eﬁa| —L
[Tasks

= _ QUARTUS"II

Tk Version 12.1

¥ Compile Design

b b Analysis & Synthesis
b B Fitter (Place & Route)

b P Assembler (Generate programmin.
b # TimeQuest Timing Analysis

b b EDA Netlist Writer

A Program Device (Open Programmer)

¥ Buy Software

@ ViewQuartusil
Information

@& Documentation
in 5

:
HelxiR T <ceachos v
g

Type ID Message

Messages

el
System /\ Processing J

Imports assignments from other sources 9%  00:00:03
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The pin locations should not need to be changed for EPT USB CPLD Development
System. However, if you need to change any pin location, just click on the “location”
column for the particular node you wish to change. Then, select the new pin location
from the drop down box.

@ Pin Planner - C/altera/12.1sp1l/quartus/qdesigns/EPT_Transfer_Test/EPT_370_AP_U2 Top - EPT_570_AP_UZ2 Top =Ry X
File Edit View Processing Tools Window Help 5 Search altera,com @
= |Report 28 x T

Report not available * 000088A70078 \0800000AFVO00 .
= : ;

@ . Top View e
B 19 Wire Bond "

3 y
o § o
I R u
A B!
| [Tasks Hax . X"
i P Show /0 Banks & . Al
[E # Show VREF Groups EFMETATI00CE
s ¥ Show Edges :
5 4[] Show DQ/DQS Pins g o
- P 31 Mode i ®80COATOOOCVOASS80CATE800
"gf' ] I 3 =
- x| Named: = - Edit: v |F\|ter:[Pir|s: all -
A =
“Cla Node Narne Direction Location 1/0 Bank /0 Standard Reserved Current Strength =
'”_“’ 2 TB TGWERTG] Unknown PIN_52 2 3.3-V L\ .default) 16mA (default)
® 3 LB_LOWER[1] Unknown PIN_53 2 3.3-V LV..default) 16mA (default)
Y & LB_LOWER[2] Unknown PIN_54 2 3.3-V LV...default) 16mA (default)
& LB_LOWER[3] Unknown PIN_55 2 3.3-V LV...default) 16mA (default)
o # LB_LOWER[4] Unknown PIN_56 2 3.3-V L\...default) 16mA (default) | _ |
i 3 LB_LOWER[5] Unknown FIN_57 2 3.3-V LV..default) 16mA (default) 3
& LB_LOWER[6] Unknown PIN_58 2 3.3-V LV...default) 16mA (default)
=4 & LB_LOWER[T] Unknown PIN_61 2 3.3-V LV...default) 16mA (default)
# LB_UPPER[D] Unknown PIN_97 2 3.3-V L\...default) 16mA (default)
3 LB_UPPER[1] Unknown PIN_96 2 3.3-V LV..default) 16mA (default)
& LB_UPPER[2] Unknown PIN_95 2 3.3-V LV...default) 16mA (default)
& LB_UPPER[3] Unknown PIN_92 2 3.3-V LV...default) 16mA (default)
# LB_UPPER[4] Unknown PIN_91 2 3.3-V L\...default) 16mA (default)
3 LB_UPPER[5] Unknown PIN_89 2 3.3-V LV..default) 16mA (default)
& LB_UPPER[6] Unknown FIN_&7 2 3.3-V LV...default) 16mA (default)
& LB_UPPER[7] Unknown PIN_86 2 3.3-V LV...default) 16mA (default)
& LED[O] Unknown PIN_74 2 3.3-V L\...default) 16mA (default)
3 LED[1] Unknown FIN_75 2 3.3-V LV..default) 16mA (default)
& LED[2] Unknown FIN_98 2 3.3-V LV...default) 16mA (default)
& LED[3] Unknown PIN_99 2 3.3-V LV...default) 16mA (default)
# SW_USER_1 Unknown PIN_15 1 3.3-V L\..default) 16mA (default)
3 SW_USER 2 Unknown PIN_100 2 3.3-V LV..default) 16mA (default)
@ -2 TRIGGER_IN_HIGH[0]  Unknown PIN_66 2 3.3-V LV...default) 16mA (default)
& % TRIGGERIN_HIGH[L] Unknown PIN_73 2 3.3-V LV...default) 16mA (default)
=% TRIGGFR IM 1OWIO1 lnknown PIN 67 2 13-V IV default) 16mA (default) AT
0% 00:00:00

Exit the Pin Planner. Next, we need to add the Synopsys Design Constraint file. This
file contains timing constraints which forces the built in tool called TimeQuest Timing
Analyzer to analyze the path of the synthesized HDL code with setup and hold times of
the internal registers. It takes note of any path that may be too long to appropriately
meet the timing qualifications. For more information on TimeQuest Timing Analyzer,
see

http://www.altera.com/literature/hb/qts/qts_qii53018.pdf?GSA _pos=1&WT.0ss_r=1&
WT.oss=TimeQuest Timing Analyzer
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Browse to the \Projects HDL\EPT_Transfer_Test \Altera_ EPM570_U2 folder of the
EPT USB-CPLD Development System CD. Select the “EPT 570 AP U2 Top.sdc”

file.
h— |

P . v - _
&3z -« Joly » Products » Earth People Technology » EPT USB-CPLD Development System CD_» Projects HOL » EPT Transfer Test » Aera, EMSTO U2 » + [ 49 W Search Alte
- = s - e e cnc -
| Organize v Open  Sharewithw  Bum  New folder
Decumentation * Name

Drivers
Projects ActveHost 3281t
Projects, ActiveHost 648t

)i do
I, incremental_do
output files
EPT_ST0_AP_U2_Topdi
(&) £9T.570_40 U2 Top.qpt
| EPT_ST0_AP_U2 Top.asf
| EPT_S70_AP_U2. Top.qst.bak
3 EPT_S70_AP_U2 Top.qws
EPT_S70_AP_U2 Top.sde

Projects Arduino
Projects_HDL
EPT_570_AP_Data_Collector
EPT_Transfer_Test
Altera EPMSTO_M4
Ahera_EPMST0_U2

sic

) Quartus Programmer

b ESwitch

FTOL

Uinear Tech

Nxp

Telegesis

EPT_S70_AP_U2 Top.sdc 3 Shared

SDC File 1/29/201310:30 PM Dats

16 KB nared with: Homegroup
30/2013 8:42 PM

Copy the file and browse to c:\altera\xxx\quartus\qdesigns\EPT _Transfer_Test
directory. Paste the file.

([ » Computer » Gateway (C) » atero » 121591 » cuertus » qdesigns » EPT_Transfer_Test » =
—
Owanze~ [ @pen  Bum  Newfolder
. EPT_Transfer Test 4 Name B Date modified Type Size
|\ fir_filter
) | do IAI013042PM  File folder
W incr_comp_makefile J! incremental_db I1IN3EBOM  File folder
# vhdlverilog tutorial i output_files 3/13/2013%42PM  File folder
eI )\ simulation ILIA1IGAZPM  File folder
D shera inspectorleg zip I EPT_570_AP_U2 Topjdi 3/13/20139:42PM  IDIFile 1K8
b | [@ertsro_ar_u2_Topgpf 3/13/2013%10PM  QPFFile 2KB
1 ook 5 EPTST0AP U2 Topast IIIN13BPM  QSF File 7K8
i Brother (] EPT_570_AP_U2_Top.qsf.bak 3ININ1BEL4LPM  BAK File 78
2 ;gj::::“ St || EPT_S70_AP_U2 Top.sde 12920131030 PM  SDCFile aKe
I\ Jolly
. Business Opportunities
Ji Capitol_College
Ji Code_FPGA
)\ Documents
|| Download
Drivers. e
EPT_570_AP_U2 Top:sdc Datemodifiec: 1/29/20131030PM  Date createck 3/13/2013 941 PM
SDCFile Size: 316 KB

Select the Start Compilation button.
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File Edit View Project Assignments Processing Tools Window Help 5 Search altera. com Ol
== | Aaiﬂqtﬂ‘i[m_m_w_uz_mp e E% o e SO @ PlA e D

Projecthavigator Bax]

Entity

Uy MAX I EPMS570T100C5
3 EPT 570_AP_U2 Top

A vierarchy Hes | Designurits |
Tasis Tax . A [
Fiow: |Compiation ~| [customize... |

Task srle

4 P Compile Design
B Analysis & Synthesis

"= Buy Software

| I B EDA Metlist Writer ) wmtnumunl I
8 Program Device (Open Programmer) ormation
@ Documentation
« i J 3
E ® P <cSearch> v
B|type ID Message

Messages

d v
System /\_Processing /

9%  00:00:03

If you forget to include a file or some other error you should expect to see a screen
similar to this:
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£ Quartus 1 64-Bit - C/altera/12.1spl/quartusfqdesigns/EPT Transfer Tes/ERT S70.AP U2 Top - EPT S70.AP U2 Top 1B ]
File Edit View Project Assignments Tools Help Search altera.com @
[ 2 ps =
DEH@ ¥ @ v o ([Frsnenin SHEY 6L D rF O 2 @R A0SO
‘ @ Compiation Report - EPT_570_AP_U2_Top
Encty [Table of Contents 78
iy MAX I EPMSTOTI00CS B Flow Summary) Flow Status Flow Failed - Wed Mar 13 21:28:50 2013
4 {8 EPT 570 AP_U2 Top =7 Flow Settings Quartus 164-Bit Version  12.1 Build 243 0L/3L/2013 5P 1 5) Web Edition
# active transfer:ACTIVE_TRANSFERINST == Flow Non-Default Global Settings o (a e
B89 active_transfer_library:ACTIVE_TRANSFER L. 9 Flow Elapsed Time :p"‘“ﬂ el :;ﬁujp*“z*mp
384 active trigger:ACTIVE TRIGGER INST 3 Flow O Summary D"“y NSIITIO0S
# sync fifo:BLOCK IN_FIFO Flow Log eviee
Timing Models Final
358 active block:BLOCK_TRANSFER INST b [ Analysis & Synthesis
B4 eptWireOR:wireOR
Ly vierarchy Fles | o Desgplnits | oy I ‘
QuartusTI =
[Tasks b
Flows [Compiaton Full Compilation was NOT successful (3 errors, 3 wamings)
Task
X 4 I Compile Design E
(L3 &> B Analysis & Synthesi:
> b Fitter (Place & Route)
| > B Assembler (Generate programmin..
5 B TimeQuest Timing Analysis
b B EDA Netlst Writer
U Program Device (Open Programmer)
] i ] v« it v
= B T e -
B Type ID Message o
@ 12128 Elaborating entity "eptWireCR" for hierarchy "eptWireOR:wireCR™
(i) 12128 Elaborating entity "active trigger” for hierarchy "active trigger:ACTIVE_TRIGGER INST"
(ip 12128 Elaborating entity "active transfer” for hierarchy "active transfer:ACTIVE TRANSFER INST"
(i) 12128 Elaborating entity "active block” for hierarchy "active block:BLOCK TRANSFER INST"
0 12006 Node instance "BLOCK IN FIFO" instantiates undefined entity "sync fifo"
(P 129001 Generated suppressed messages file C:/altera/12.1spl/quartus/qdesigns/EPT_Transfer_Test/output_files/EPT_STO_AP_U2_Top.m
%) Quartus IT 64-Bit Analysis & Synthesis was unsuccessful. 1 . 3 warnings
- 0 293001 Quartus IT Full Compilation was unsuccessful. 3 , 3 warnings
8l ™ | v
=/ System (1) /\_Processing (52)
9% 00:00:03

Click OKk, the select the “Error” tab to see the error.

"€ Quartus 1 64-Bit - Caltera/12.15p/quartus/adesigns/EPT_Transfer_Test/EPT_570_AP_U2_Top - EPT_S70_AP_U2_Top i =
file Edit View Project Assignments Processing Tools Window Help Search ahera.com ®
DEEH@ %@ 9 o ([Frsnsieie = YL O re B0 RO P A e
[P LEEIIR®) c -EPT_S70_AP_U2 Top
Entity [Table of Contents LX:]|
by MAXI: EPMST0TI00CS R Flow Summary Flow Status Flow Failed - Wed Mar 13 21:28:50 2013
4 {8 EPT_570_AP_U2 Top = Flow Settings QuartusT164-Bit Version 121 Build 243 01/31/2013 5P 1 5) Web Edition
B9 active._transfer:ACTIVE_TRANSFER_INST = Flow Non-Default Global Settings. GEamin: EPT_570_AP_U2_Top
B0 active_transfer_ibrary:ACTIVE_TRANSFER | 9 Flow Elapsed Time Iy BRI ED
9 active_triggenACTIVE TRIGGER INST 3 Flow O Summary Family MAXT

D EPMST0TI00CS
# sync fifo:BLOCK IN_FIFO E| FlowLog Tm:a Model Final
B9 active_block:BLOCK_TRANSFER_INST 0 (3 Analysis & Synthesis e "

B eptWireORwireOR

D tierarcry | Elfies | DesianUnts | e

[Tasks a8x|
Flow: [Compiation -] [customize... |
Task
X 4 P Compile Design o
LE3 b B Analysis & Synthesis 0
b B Fitter (Place & Route)
b P Assembler (Generate programmin...

b b TimeQuest Timing Analysis
b = EDA Netlist Writer
W Program Device (Open Programmer)

3 0 J vl m 3

P <<Search>> N

Type ID Message

€@ 12006 Mode instance "SLOCK IN FIFO" instantiates undefined entit
) Quartus IT €4-Bit Analysis & Synthesis was unsuccessful.
€ 293001 Quartus IT Full Compilation was unsuccessful. 3 e

rs, 3 warnings

Messages

j = :
Processing (3)

9%  00:00:03

The error in this case is the missing file “sync_fifo”. Click on the Assignment menu,
then select Settings, then select Files. Add the “sync_fifo.v” file from the database.
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" Settings - EFTST0AP U2 Top ~ S — q Sl abias [E=SEER—
|| cotogory
E ‘:’Z”E; Select the design fles you want to include in the project. Cick Add Al to add  design files in the project drectory to the project
4 Operating Settings and Conditions ) : =
| phiti File name: oy Products Earth Peaple USB-CPLD D COpProjects_HOLJEPT Transfer Testjsrllgyne o e ) acd )
Temperature Type
“# Compilation Pracess Settings Iogy/EPT USB-CPLD Development System CD/Projects_HDL/EPT_Transfer_Test/sre/write_control_logic.v Verilog HDL File
Early Timing Estimate logy/EPT USB-CPLD Development System CD/Projects_HDL/EPT_Transfer_Test/src/read_control_logic:v Verilog HDL File e
Incremental Compilation logy/EPT USB-CPLD Development System CD/Projects HDL/EPT Transfer_Test/src/mem_array Verilog HOL File T
Physical Synthesis Optimizations logy/EPT USB-CPLD Development System CD/Projects HDL/EPT Transfer_Test/src/eptWireOR.v Verilag HDL File 2
< EDATool Settings logy/EPT USB-CPLD Development System CD/Projects HDL/EPT Transfer_Test/src/EPT_570_AP_U2 Top.v Verilog HDL File Down
Design Entry/Synthesis logy/EPT USB-CPLD Development System CD/Projects_ HDL/EPT Transfer_Test/src/active_triggervgm Verilog Quartus Mapp
Simulation logy/EPT USB-CPLD Development System CD/Projects_ HDL/EPT_Transfer_Test/src/active_transfer_library.vqm Verilog Quartus Mapg| | Frop=rtes
Formal Verification logy/EPT USB-CPLD Development System CD/Projects_HDL/EPT Transfer_Test/src/active_transfervgm Verilag Quartus Mapp]
Board-Level logy/EPT USB-CPLD Development System CD/Projects HDL/EPT Transfer_Test/src/active_block.vqm Verilog Quartus Mapp
4 Analysis & Synthesis Settings
WHDL Input
Verilog HDL Input
Default Parameters
Fitter Settings
TimeQuest Timing Analyzer
Assembler
Design Assistant
SignalTap T Logic Analyzer i
Logic Anabyzer Interface |
PowerPlay Power Analyzer Settings
SSN Analyzer |
« i ] v
woeuysofware | [ ok | [ canes Apply Help

Click Ok then re-run the Compile process. After successful completion, the screen
should look like the following:

€4 Quartus II 64-Bit - Cy/altera/12.1spl/quartus/qdesigns/EPT_Transfer Tes/EPT 570_AP_U2 Top - EPT_570_AP_U2_Top [=]=2] = ]
File Edit Wiew Project ing  Tools Help S Search altera.com @
DEH@ % 2@ 9 o [Frsmeuiie Y S ESE D rF OO0 S P A e
Project Navigator 18 x | @ Compilation Repert - EFT_570_AP_U2 Top [x]
Entity Table of Contents 13
Ay MAXT: EPMSTOTI00CS 3 Flow Summary Flow Status Successful - Wed Mar 13 22:00:21 2013
b i EPT 570 4P U2 Top = Flow Settings Quartus [64-Bit Version 121 Build 243 01/31/2013 SP 1 5J Web Edition
=8 Flow Non-Default Global Settings Do e e g
== Flow Elspsed Time Top-level Entity Name ~ EPT_ST0_AP_U2_Top
== Flow 05 Summary (emry CEED
Device EPMSTOTL00CS
Flow Log
» (23 Analysis & Synthesis Timing Models Final
e Total logic elements 557/ 570 (98 %)
& QuarsT Total pins 51776 (67 %)
Total virtual pins 0
4 L Full Compilation was successful (47 warnings) | || UFM blocks 0/1(0%)

A Hierarchy

== 2
Flow: |Compilation MIET

Fies | o Desgnunits |

Task
« | 4 P Compile Design o
L b B Analysis & Synthesis o
L b B Fitter (Place & Route) o
L d > B Assembler (Generate programmin o
L b B TimeQuest Timing Analysis o
L b B EDA Netlist Writer o
i Program Device (Open Programmer)
< [ LR 1 3
@ e &) [Ple) T <<semcn v
R Type ID Message e
i) 332102 Design is not fully constrained for hold requirements
() Quartus II §4-Bit TimeQuest Timing Analyzer was successful, 0 srrors, 5 warnings
) O ——
(7] Running Quartus II 64-Bit EDA Nerlist Writer
(] Command: guartus sda --read settings_files=off --write settings_filss=off EFT_S70 AP U2 Top -c EPT_570_AF U2 Top
(i) 204018 Generated files "EPT 570 AP U2 Top.vho" and "EPT_570 AP U2 Top vhd.sdo" in directory "C:/altera/12.1spl/quartus/qdesigns
O] Quartus II §4-Bit EDA Netlist Writer was successful. 0 errors, 0 warnings
(i) 293000 Quartus II Full Compilation was successful. 0 errors, 47 warnings o

il ] v

Messages

<[
System /\ Processing (134)

100%  00:00:24
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At this point the project has been successfully compiled, synthesized and a
programming file has been produce. See the next section on how to program the CPLD.

4.1.2 Programming the CPLD

Programming the CPLD is quick and easy. All that is required is a standard USB cable
with a Mini Type B connector on one end and the EPT_Blaster Driver DLL. Connect
the EPT-570-AP to the PC, open up Quartus II, open the programmer tool, and click the
Start button. To program the CPLD, follow the steps to install the USB Driver and the
JTAG Driver Insert for Quartus I1.

If the project created in the previous sections is not open, open it. Click on the
Programmer button.

|+ Quartus I 64-8i P_UZ_Top oo B B
2 Search altera.com @
DSd@ 428 90 Farne @Y ¢%¥e 0Py 00 ¥t *@®a e =
Project Navigator 18 x ‘ i@ Compilation Report - EFT_S70_AP_U2_Tap [x]
Entity Table of Contents e
/iy MAXT: EPMSTOTI00CS 23 Flow Summary Flow Status Successful - Wed Mar 13 22:00:21 2013
» B3 EPT.S70.4P_U2.Top =2 Flow Settings Quartus 1 64-Bit Version  12.1 Build 243 01/31/2013 SP 1 51 Web Edition
=2 Flow Non-Default Global Settings iz TFrless LA IR
B Flow Elapsed Time Top-level Entity Name  EPT_570_AP_U2 Top
=8 Flow OS Summar y Family MAxT
E Device EPMS70TI00CS
|E| Flow Log
b (1 Analysis & Synthesis Timing Models Final
aF VR Total logic elements 557 /570 (38 %)
>
itter Total pins 51/76 (67 %)
"+ Assembler Total virtual pins 0
P —— v || ¥ 3 TimeQuest Timing Analyzer . 0/100%)
Ay tierarchy | Z|Fles | # Desqnunts | & b > £ EDA Netlist Writer
Tasks 18 x
Fiow: [Camplation ~ ] [customize... |
L o
L4 o
L d o
L o
v > B TimeQuest Timing Analysis o
' > B EDA Netlist Writer o
W Program Device (Open Programmer)
< . ] M4 | 3
x A <<Searcha>
% B @& @ T s v
| Type ID  Message
(jp 332102 Desi
b @D rnings
P
P
W les=off EPT_S570_AP_U2_Top -c EPT_570_AP_UZ_Top
(jp 204018 es ! in directory "C:/altera/12.1spl/quartus/qdesigns
b @D II 64-Bic EDR X gs ||
| G 293000 Quartus II Full Compilation w [l
B ] v
=/ System J\_Processing g (134)
100%  00:00:24

The Programmer Window will open up with the programming file selected. Click on the

Hardware Setup button in the upper left corner.
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Ie
4 Programmer - Ci/alteraf12.1spl/quartus/qdesigns/EPT Transfer_ Test/EPT_570_AP_U2 Top - EPT_570_AP_U2 Top - [Chainl.cdf] =]

File Edit View Processing Tools Window Help 5 Search altera,com @

‘ 2, Hardware Setup... . o Hardware Mode: |ITAG - Progress:
[T B'to allow backgraund programming (for MAX II and MAX V devices)

% File Device Checksum  Usercode  Program/  Verfy  Blank-  Examine  Securit)
| DR Configure Check Bit

| b 5top
M | 3% Auto Detect
| % Delete

W change File...

« T

|k save File
Thup

1% pown

The Hardware Setup Window will open. In the “Available hardware items”, double
click on “EPT-Blaster v1.3b”.

Eﬁ Hardware Setup L J

Hardware Settings JTAG Settings

Select a programming hardware setup to use when programming devices. This programming
hardware setup applies only to the current programmer window.

Currently selected hardware: [No Hardware - ]

Available hardware items

Hardware Server Port Add Hardware. ..

< Blaster v1.3b Local MBLISE-0

Remaove Hardware

If you successfully double clicked, the “Currently selected hardware:” dropdown box
will show the “EPT-Blaster v1.3b”.
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r% Hardware Setup M

Hardware Settings JTAG Settings

Select a programming hardware setup to use when programming devices. This programming
hardware setup applies only to the current programmer window.

e
Currently selected hardware: ( EFT-Blaster v1.3b [MBUSB-OD v]
e

Available hardware items

Hardware Server Port Add Hardware. .. I

EPT-Blaster v1.3b Local MBUSE-O

Remove Hardware

Click on the Auto-Detect button. This will verify that the EPT-Blaster driver can
connect with the EPT-570-AP device.

¥ Prog - C/altera/12.15p1 - Transfer_Test/EPT_570_AP_U2. Top - EPT_570_AP_U2_Top - [Chain2.cdf]  [suls (=) e

File Edit View Processing Tools Window Help 5 Search altera,com @

4, Hardware Setup...| EPT-Blaster v1.3b [MBUSB-0] Mode: |JTAG e Progress:

] Enable real-time ISP to allow background programming (for MAX 11 and MAX V devices)

- File Device Checksum  Usercode  Program/  Verfy  Blank-  Eemine S
LEER Configure Check

s stop

-

Select the EPM570 under “Device”.

- Cifattera/12.1spL/qy qaesigns/EPT Transfer_Test/EPT_570_AP_U2_Top - EPT_570_AP_U2 Top - [Chainzedfi | = [B| 58 |

&

file Edit View Processing Tools Window Help & Search altera.com ®

&, Hardware Setup...| EPT-Blaster v1.3b [MBUSB-0] Mode: |JTAG - Progress:

[T Enable real-time 15P to allow background programming (for MAX I and MAX V devices)

o File Device Checksum  Usercode  Program/  Verfy  Blank-  Exemine S
| IEEE Configure Check

&b stop <none> { eemszo Y 00000000 <none> B B

3 Auto Detect
3 Delete
[, Add File...
15 Change File...

[l save File =
[ Add Device...
Tlup

Phisown
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Click on the “Change File” button and browse to the output_files folder.

| e Select New Programming File (—) §
% Programmer - C;j =
m Look in: [ | Cilalteral12, 1sp1iquartus\gdesigns\EPT_Transfer_Test v] QOO LF[E ?
.‘! My Comp... Name = Size Type Date Modified
=
s Hardware Setup) | db Fil..der 3/13/201310:00:22 PM
|2, NelsonsTrfgr
[ Enable real-tme |__incremental db Fil..der 3/13/2013 9:38:49 PM
€7 output files 3 Fil..der 3/13/2013 10:00:21 PM J
T Teoren Fil...cer 3/13/2013 9:42:12 PM he s

pih Start

Ll

it Stop

ooy

r
A save File ] q m » 7
File name: ‘ | F e ] H

L

Files of type: [Programming Files (*.sof *.pof *.jam *.jbc *.ekp *.jic) '] [ Cancel ]

e

B
it O | <

Click on the EPT_570_AP_U2_Top.pof file to select it.

% Select New Programming File u

Look in: [ | Ci\altera\12. 1sp1\quartus\qdesigns\EPT_Transfer_Test\output_files 'l Qo9 O L[

.’A My Comp... Mame = Size Type Date Modified
PT.570_AP_U2 Top.pof =y 14KB pofFile 3/13/201310:00:15 PM \
—

|, MelsonsTrfg

Il ] 3
File name: |EPT_5?U_§P_U2_Tog.pof | I Open |
Files of type: [Programming Files {*.sof *.pof *,jam *.jbc =.ekp =.jic) V] [ Cancel ]

Click the Open button in the lower right corner.

Next, selet the checkbox under the “Program/Configure” of the Programmer Tool. The
checkboxes for the CFM and UFM will be selected automatically.
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Ui Programmer - Ci/altera/12.15p1/quartus/qdesigns/EPT Transfer_Test/EPT_570_AP_U2 Top - EPT_570_AP_U2_Top - [Chain2.cdfl* =]

File Edit View Processing Tools Window Help

=]

Search altera.com

@

&, Hardware Setup...| EPT-laster v1.3b [MBUSE-0]

Mode: |JTAG -

[7] Enable real-time ISP to allow background programming (for MAX IT and MAX V devices)

Progress:

File Device Checksum Usercode
i i st0p output_files/EPT_570_A... EPMS570TL00 002CD72E  FFFFFFFF
CFM
I @ Auto Detect UFM
| X Delete

0| M AddFile...

{4 Change File...

Verify ~ Blank  Examine S
Check
a a
O O
] ]

T

b save File
(2 Add Device...
tiup

J Down

i

Click on the Start button to to start programming the CPLD. The Progress bar will

indicate the progress of programming.

- - -
8 Programmer - C:/altera/12.15p1/quartus/qdesigns/EPT Transfer_Test/EPT_570_AP_U2_Top - EPT_570_AP_U2_Top - [Chain.caf (sl o= eses

File

Edit  View

Processing  Tools

Window Help 5

@

Search altera.com

2 Hardware Setup...

P T-Blaster v 1.3b [MBUSE-0]

Mode:

JTAG

Enable real-time ISP to allow background programming {for MAX IT and MAX V devices)

m File Device Checksum | Usercode  Program/  Verify = Blank-  Examine S
| DSE onfigure e
output_files/EPT_570_A... EPM570T100 002CD72E  FFFFFFFF
l CFM
I @l Auto Detect UEM
i 3 Delete
M | M AddFile...
B change File...
it Change File. . .
(4 save Fie i
% Add Device... D
T up
DI
1 pown — —|

When the programming is complete, the Progress bar will indicate success.
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4 Programmer - Ci/altera/12 1sp1/quartus/qdesigns/EPT Transfer Test/EPT 570_AP_U2 Top - EPT 570_AP_U2 Top - [Chain2cdfl L2 ) eiSen)
File Edit View Processing Tools Window Help & Search altera.com .@
EPT-Blaster v1.3b [MBUSE-0] Mode: Progress: 100% (Successful)

[ Enable real-time ISP to allow background programming (for MAX II and MAX V devices)
i File Device Checksum Usercode Program/  Verify  Blank- Examine S
Configure Check
dis stop output files/EPT_570_A... EPMS570T100 002CD72E  FFFFFFFF ] "] u
CFM ] ]
E-
W | M AddFile...
% Change File...
o) save File
.........
Thup A ERA
ToIL x| m!
41 Down E— :| L7 = j
H m: -

At this point, the EPT-570-AP is programmed and ready for use. To test that the CPLD
is properly programmed, bring up the Active Host Test Tool. Click on one of the LED’s
and verify that the LED selected lights up. Press one of the switches on the board and
ensure that the switch is captured on the Active Host Test Tool. Now you are ready to
connect to the Arduino Uno and write some code to transfer data between
microcontroller and PC.

5 Active Host Application

The Active Host SDK is provided as a dll which easily interfaces to application
software written in C#, C++ or C. It runs on the PC and provides transparent connection
from PC application code through the USB driver to the user CPLD code. The user code
connects to “Endterms” in the Active Host dll. These host “Endterms” have
complementary HDL “Endterms” in the Active Transfer Library. Users have seamless
bi-directional communications at their disposal in the form of:

e Trigger Endterm

e Transfer Endterm

e Block Endterm
User code writes to the Endterms as function calls. Just include the address of the
individual module (there are eight individually addressable modules of each Endterm).
Immediately after writing to the selected Endterm, the value is received at the HDL
Endterm in the CPLD. The Trigger Endterms are used as “switches”. The user code can
set a Trigger bit in the CPLD and cause an event to occur. The Transfer Endterm sends
one byte to the CPLD. The Block Endterm sends a block of bytes. By using one of the
Active Host Endterms, the user can create a dynamic, bi-directional, and configurable
data transfer design.
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EPM570 CPLD

TRIGGER
ENDTERM
TRANSFER
ENDTERM
BLOCK ENDTERM 1

J\
.I/

AL

use

DRIVER [\—

ACTIVE
TRANSFER
LIBRARY

5.1 Trigger EndTerm

The Trigger EndTerm is a software component that provides a direct path from the
users application to the commensurate Trigger EndTerm in the CPLD. The Trigger has
eight bits and is intended to be used to provide a switch at the opposite EndTerm. They
are fast acting and are not stored or buffered by memory. When the user code sets a
Trigger, it is immediately passed through to the opposite EndTerm via the USB driver.
When receiving Trigger, the user application is required to respond to a callback from

the Active Host dll.

5.2 Transfer(Byte) EndTerm

TRIGGER ENDTERM

TRANSFER ENDTERM

g S .

BLOCK ENDTERM

USER CODE

~ 8BITDATABUS

6 BIT CONTROL BUS

The Transfer EndTerm is a software component that provides a direct path from the
users application to the commensurate Transfer EndTerm in the CPLD. It is used to
transfer a byte to and from the CPLD. Eight separate Transfer EndTerm modules can be
instantiated in the CPLD. Each module is addressed by the user application. Sending a
byte is easy, just use the function call with the address and byte value. The byte is
immediately sent to the corresponding EndTerm in the CPLD. Receiving a byte is just
as easy, a callback function is registered at initialization. When the CPLD transmits a
byte using its EndTerm, the callback function is called in the user application. The user
code must store this byte in order to use it. The incoming Transfers are stored in a
circular buffer in memory. This allows the user code to fetch the transfers with out
losing bytes.

5.3 Block EndTerm

The Block EndTerm is a software component that provides a direct path from the users
application to the commensurate Block EndTerm in the CPLD. The Block EndTerm is
used to transfer a complete block to the CPLD. Block size is limited to 1 to 256 bytes.
Eight separate Block EndTerm modules can be instantiated in the CPLD. Each module
is addressed by the user application. Sending a block is easy, just use the function call
with the address, block length, byte array. The block is buffered into a circular buffer in
memory then transmitted via the USB bus to the Block EndTerm in the CPLD.
Receiving a block is just as easy, a callback function is registered at initialization. When
the CPLD transmits a block using its EndTerm, the callback function is called in the
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user application. The incoming Transfers are stored in a circular buffer in memory. This
allows the user code to fetch the transfers with out losing bytes.

5.4 Active Host DLL

The Active_Host DLL is designed to transfer data from the CPLD when it becomes
available. The data will be stored into local memory of the PC, and an event will be
triggered to inform the user code that data is available from the addressed module of the
CPLD. This method of automatically moving data from the user code Endterm in the
CPLD makes the data transfer transparent.

: ACTIVE_TRANSFER

= MODULE

= —
B ADDRESS [2]

ACTIVE_TRANSFER _ ACTIVE_HOST
LIBRARY DLL

2 Auvw ont CER

The data seamlessly appears in Host PC memory from the Arduino. The user code will
direct the data to a control such as a textbox on a Windows Form. The transparent
receive transfer path is made possible by a Callback mechanism in the Active Host dll.
The dll calls a registered callback function in the user code. The user code callback can
be designed to generate any number of events to handle the received data.

The user application will access the CPLD by use of functions contained in the Active
Host dll. The functions to access the CPLD are:
e EPT_AH_ Open()
EPT_AH_QueryDevices()
EPT_AH_GetDeviceName()
EPT_AH_OpenDeviceBylIndex()
EPT_AH_CloseDeviceBylIndex()
EPT_AH_SelectActiveDeviceBylIndex()
EPT_AH_SendTrigger ()
EPT_AH_SendByte ()
EPT_AH_SendBlock ()
EPT_AH_RegisterReadCallback ()

5.4.1 Active Host Open Device

To use the library functions for data transfer and triggering, an Earth People
Technology device must be opened. The first function called when the Windows Form
loads up is the <project_name>_Load(). This function is called automatically upon the
completion of the Windows Form, so there is no need to do anything to call it. Once this
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function is called, it in turn calls the ListDevices(). Use the function List Devices() to
detect all EPT devices connected to the PC.

// Main object loader
private void EPT_578 AP Active Transfer Load (cbject sender, System.Eventfrgs e)

J/ €all the List Devices function
ListDevices();

}

The ListDevices() function calls the EPT_AH_Open() function to load up the
ActiveHost DII. Next, it calls EPT_AH_QueryDevices() which searches through the
registry files to determine the number of EPT devices attached to the PC. Next,
EPT_AH_GetDeviceName() is called inside a for loop to return the ASCII name of
each device attached to the PC. It will automatically populate the combo box,
cmbDevList with all the EPT devices it finds.

// List Devices| function
private unsafe Int32 ListDevices ()
1
Int32 result;
Int32 num_devices;
Int32 iCurrentIndex;

// Open the DLL

result = EPT_AH Open(null, null, null);

if (result != @)
{
MessageBox.Show("Could not attach to the ActiveHost library™);
return @;

}

// Query connected devices
num_devices = EPT_AH_QueryDevices();

//Prepare the Combo box for population
iCurrentIndex = cmbDevlList.SelectedIndex;
cmbDeviist.Items.Clear();

/f @o through all available devices
for (device index = 8; device index <« num_devices; device index++)

1
string str;
str = Marshal.PtrToStringAnsi((IntPtr)EPT_AH GetDeviceMame (device_index));
cmbDevList.Items.Add(str);
¥
return @;

The user will select the device from the drop down combo box. This can be seen when
the Windows Form is opened and the cmbDevList combo box is populated with all the
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devices. The selected device will be stored as an index number in the variable

device_index.

USB High Speed Trandfer B

In order to select the device, the user will click on the “Open” button which calls the
Open_Device() function. The device_index is passed into the
EPT_AH_OpenDeviceByIndex() function. If the function is successful, the device
name is displayed in the label, labelDeviceCnt. Next, the device is made the active
device and the callback function is registered. Finally, the Open button is grayed out
and the Close button is made active.

// Open the device

public unsafe Int32 OpenDevice()

{

device_index = (int)cmbDevlist.SelectedIndex;
if (EPT_AH_OpenDeviceByIndex(device_index) == @)

{

String message = "Could not open device ™ +
Marshal.PtrToStringAnsi((IntPLr)EPT_AH GetDeviceName(device index)) + ", " +
Marshal.PtrToStringAnsi((IntPtr)EPT_AH GetDeviceSerial(device_index));

MessageBox.Show(message);

return @;

b
else

labelDeviceCnt.Text = "Connected to device " +
Marshal.PtrToStringfAnsi((IntPtr)EPT_AH GetDeviceName(device_index)) + ", " +
Marshal.PtrToStringAnsi((IntPir)EPT_AH GetDeviceSerial(device_index));

¥

//{ Make the opened device the active device
if (EPT_AH_SelectActiveDeviceByIndex(device index) == @)

1
String message = "Error selecting device: s " +
Marshal.PtrToStringAnsi((IntPtr)EPT_AH_GetLastError());
MessageBox.Show(message);
return 8;
¥

// Register the read callback function
RegisterCallBack();
btnOpenbevice.Enabled = false;
btnCloseDevice.Enabled = true;

return 8;

Page 69



A EARTIHPEOPLE

P TECHNOLOGY

USB CPLD Development System User Manual

5.4.2 Active Host Read Callback Function

The local callback function is populated. It resides in the active_transfer.cs file. This
function will be called from the Active Host dIl. When the EPT Device has transferred
data to the PC, the callback function will do something with the data and command.

// Actual callback function which will read messages coming from the EPT device
unsafe void EPTReadFunction (Int32 device_id, Int32 dewvice_channel, byte command, byte payload,

{

char® message = (char *)data;

/f Select current device
EPT_AH_SelectActiveDeviceByIndex(device_id);

// Make sure we have data in the system
if (message != null)

1

MessageBox. Show("Message ™ + Marshal.PtrToStringAnsi((IntPtr) message));
h
}

Because the callback function communicates directly with the dll and must pass
pointers from the dll to the C# Windows Form, the Marshaling scheme must be used.
Marshaling allows pointer variables created in the dll to be passed into the C#. It is an
advanced topic and will not be covered in this manual.

5.4.3 Active Host Triggers

The user application can send a trigger to the CPLD by using the
EPT_AH_SendTrigger() function. First, open the EPT device to be used with
EPT_AH_OpenDeviceBylndex(). Call the function with the bit or bits to assert high on
the trigger byte as the parameter. Then execute the function, the trigger bit or bits will
momentarily assert high in the user code on the CPLD.

private woid btnTriggerl Click({cbject sender, Eventirgs e)

{

¥

To detect a trigger from the CPLD, the user application must subscribe to the event
created when the incoming trigger has arrived at the Read Callback function. The Read
Callback must store the incoming trigger in a local variable. A switch statement is used
to decode which event should be called to handle the incoming received data.

e TRIGGER_IN

e TRANSFER_IN

e BLOCK_IN

EPT_AH SendTrigger((char) 1);
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unsafe woid EPTReadFunction (Int32 dewvice_id, Int32 device_channel, byte command, byte payload,

{

byte* message = data;

/f Select current device
EPT_AH_SelectActiveDeviceByIndex(device_id);

//Add command and device_channel to the receive object
EPTReceiveData.Command = (({command & 8x38) »»> 3);
EPTReceiveData.Address = device_channel;

f/Check if the command is Block Receive. If so,

/fuse Marshalling to copy the buffer inte the receive
/fobject

if (EPTReceiveData.Command == BLOCK_OUT_COMMAND)

{

EPTReceiveData.Length = data_size;
EPTReceiveData.cBlockBuf = new Byte[data_size];

Marshal.Copy(new IntPtr(message), EPTReceiveData.cBlockBuf, @, data_size);
J//UpdateTextBlock();

}

else

1
}

this.Invoke(new EventHandler(EPTParseReceive});

EPTReceiveData.Payload = payload;

}

private woid EPTParseReceive(cbject sender, System.Eventirgs e)

{

switch (EPTReceiveData.Command)
1
case TRIGGER_OUT_COMMAND:
TriggerOutReceive();
break;
case TRANSFER_OUT_COMMAND:
TransferQutReceive();
break;
case BLOCK _OUT_COMMAND:
BLockOutReceive();
break;
default:
break;

j
1
The event handler function for the TRIGGER IN’s uses a switch statement to

determine which trigger was asserted and what to do with it.
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public woid Receive Trigger In(cbject sender, Eventirgs e)
{
switch (ept_data.Paylead)
1
case @xal:
lLableswitchl. Text
break;
case @wad:
lLableSwitch2. Text
break;
case Bxdd:
lLableSwitchl. Text .
lLableSwitch2. Text .
break;

"Switch 1%wn Pressed";

"Switch 2%n Pressed";

h

The receive callback method is complex, however, Earth People Technology has
created several projects which implement callbacks. Any part of these sample projects
can copied and pasted into a user’s project.

5.4.4 Active Host Byte Transfers

The Active Host Byte Transfer EndTerm is designed to send/receive one byte to/from
the EPT Device. To send a byte to the Device, the appropriate address must be selected
for the Transfer module in the CPLD. Up to eight modules can be instantiated in the
user code on the CPLD. Each module has its own address.

private woid btnWriteByte Click({object sender, EventArgs e)

1
int ibyte, address to dewvice;
ibyte = Convert.ToInt32(tbNumBytes.Text);
address to device = Convert.ToInt32(tbAddress.Text);
EPT_AH SendByte(address to device, (char)}ibyte);

¥

Use the function EPT_AH_SendByte() to send a byte the selected module. First, open
the EPT device to be used with EPT_AH_OpenDeviceBylIndex(). Then add the address
of the transfer module as the first parameter of the EPT_AH_SendByte() function. Enter
the byte to be transferred in the second parameter. Then execute the function, the byte
will appear in the ports of the Active Transfer module in the user code on the CPLD.

To transfer data from the CPLD Device, a polling technique is used. This polling
technique is because the Bulk Transfer USB is a Host initiated bus. The Device will not
transfer any bytes until the Host commands it to. If the Device has data to send to the
Host in an asynchronous manner (meaning the Host did not command the Device to
send data), the Host must periodically check the Device for data in it’s transmit FIFO. If
data exists, the Host will command the Device to send it’s data. The received data is
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then stored into local memory and register bits are set that will indicate data has been
received from a particular address.

To receive a byte transfer from the Active host dll, user code must subscribe to the
event created when the incoming byte transfer has arrived at the Read Callback
function. The Read Callback must store the incoming transfer payload and module
address in a local memory block. A switch statement is used to decode which event
should be called to handle the incoming received data. The event handler function will

check for any bytes read for that address.
unsafe wveid EPTReadFuncticn (Int32 dewvice_id, Int32 device_channel, byte command, byte payload,

{

byte* message = data;

JF Select current device
EPT_AH_SelectActiveDeviceByIndex(device_id);

//add command and device channel to the receive object
EPTReceiveData.Command = ((command & @x38) »>> 3);
EPTReceiveData.Address = device_channel;

ffCheck if the command is Block Receive. If so,
J/fuse Marshalling to copy the buffer into the receive

//object

if (EPTReceiveData.Command == BLOCK_OUT_COMMAND)

1
EPTReceiveData.Llength = data_size;
EPTReceiveData.cBlockBuf = new Byte[data size];
Marshal.Copy(new IntPtr{message), EPTReceiveData.cBlockBuf, @, data_size);
//UpdateTextBlock();

}

else

1
EPTReceiveData.Payload = payload;

h

this.Invoke(new EventHandler(EPTParseReceive));
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private woid EPTParseReceive(cbject sender, System.Eventirgs e)

{

switch (EPTReceiveData.Command)

{

case TRIGGER_OUT_COMMAND:
TriggerOutReceive();
break;

case TRANSFER_OUT _COMMAND:
TransferOutReceive();
break;

case BLOCK _OUT_COMMAND:
BLockOutReceive();
break;

default:
break;

h
}
The EventHandler function EPTParseReceive() is called by the Read Callback function.
The EPTParseReceive() function will examine the command of the incoming byte
transfer and determine which receive function to call.

public woid TransferOutReceive()

1
string WriteRevChar = "";
WriteRcvChar = String.Format("{2}", (int)EPTReceiveData.Payload);
thDataBytes.AppendText(WriteRcvChar + ' ');
thaddress.Text = String.Format("{@:x2}", (uint)System.Ccnvert.ToUInt32(EPTReceiveData.Address.ToString(]

For our example project, the TransferOutReceive() function writes the Transfer byte
received to a text block. The receive callback method is complex, however, Earth
People Technology has created several projects which implement callbacks. Any part of
these sample projects can copied and pasted into a user’s project.

5.4.5 Active Host Block Transfers

The Active Host Block Transfer is designed to transfer blocks of data between Host and
CPLD and vice versa through the Block EndTerm. This allows buffers of data to be
transferred with a minimal amount of code. The Active Host Block module (in the User
Code) is addressable, so up to eight individual modules can be instantiated and
separately addressed. The length of the block to be transferred must also be specified.
The Block EndTerm is limited to 1 to 256 bytes.

To send a block, first, open the EPT device to be used with

EPT_AH_OpenDeviceByIndex(). Next, use the EPT_AH_SendBlock() function to send
the block. Add the address of the transfer module as the first parameter. Next, place the
pointer to the buffer in the second parameter of EPT_AH_SendBlock(). Add the length
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of the buffer as the third parameter. Then execute the function, the entire buffer will be
transferred to the USB chip. The data is available at the port of the Active Block
module in the user code on the CPLD.

public unsafe woid BlockCompare(cbject data)

1

int Blockaddress = (int)data;
byte[] cBuf = new Byte[device[BlockAddress].Length];

if ({device[BlockAddress].Repititions > @) &
ldevice[BlockAddress].TransferPending & !BlockTransferStop)

1

device[BlockAddress].TransferPending = true;
Buffer.BlockCopy(block 8 in payload, @, cBuf, @,
device[BlockAddress].Length);
fixed (byte*® pBuf = cBuf)
1
EPT_AH_SendBlock(device[BlockAddress].Address,
(void*®)pBuf, (uint)device[BlockAddress].Length};

h
Thread.5leep(l};

EPT_AH_SendTransferControlByte(({char)2, (char)2);
Thread.Sleep(1);

EPT_AH_SendTrigger({char)128);

Thread.Sleep(1);
EPT_AH_SendTransferControlByte(({char)2, (char)e);

if (BlockTransferInfinite)
device[BlockAddress].Repititions = 1;
else
device[BlockAddress].Repititions--;

¥
¥

To receive a block transfer from the CPLD Device, a polling technique is used by the
Active Host dll. This is because the Bulk Transfer USB is a Host initiated bus. The
Device will not transfer any bytes until the Host commands it to. If the Device has data
to send to the Host in an asynchronous manner (meaning the Host did not command the
Device to send data), the Host must periodically check the Device for data in its
transmit FIFO. If data exists, the Host will command the Device to send its data. The
received data is then stored into local memory and register bits are set that will indicate
data has been received from a particular address. The receive callback function is then
called from the Active Host dll. This function start a thread to do something with the
block data.

To receive a byte transfer from the callback function, user code must subscribe to the
event created when the incoming byte transfer has arrived at the Read Callback
function. The Read Callback must store the incoming transfer payload and module
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address in a local memory block. A switch statement is used to decode which event
should be called to handle the incoming received data. The event handler function will
check for any bytes read for that address.

unsafe wveid EPTReadFuncticn (Int32 dewvice_id, Int32 device_channel, byte command, byte payload,

{

byte* message = data;

JF Select current device
EPT_AH_SelectActiveDeviceByIndex(device_id);

//add command and device channel to the receive object
EPTReceiveData.Command = ((command & @x38) »>> 3);
EPTReceiveData.Address = device_channel;

f/Check if the command is Block Receiwve. If so,

J/fuse Marshalling to copy the buffer into the receive
//object

if (EPTReceiveData.Command == BLOCK_OUT_COMMAND)

1

EPTReceiveData.Llength = data_size;
EPTReceiveData.cBlockBuf = new Byte[data size];

Marshal.Copy(new IntPtr{message), EPTReceiveData.cBlockBuf, @, data_size);
[/ /UpdateTextBlock();

}

elze

1
¥

this.Invoke(new EventHandler(EPTParseReceive));

EPTReceiveData.Payload = payload;

}

private woid EPTParseReceive(cbject sender, System.Eventirgs e)

1

switch (EPTReceiveData.Command)
1
case TRIGOER_OUT_COMMAND:
TriggerOutReceive();
break;
case TRANSFER_OUT_COMMAND:
TransferOutReceive();
break;
case BLOCK_OUT_COMMAND:
BLockOutReceive();
break;
default:
break;
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The EventHandler function EPTParseReceive() is called by the Read Callback function.
The EPTParseReceive() function will examine the command of the incoming byte
transfer and determine which receive function to call.

public wvoid Receive Block _In(cbject sender, Eventirgs e)

1
device[ept_data.Address].TransferPending = false;
Thread.Sleep(5);
if (device[ept_data.Address].ContinuosCountTest == false)
1
Thread t = new Thread({new ParameterizedThreadStart({BlockCompare});
t.Start(ept_data.Address);
¥
if (device[ept_data.Address].Repititions == @)
1
Thread u = new Thread({new ParameterizedThreadStart(Display Block _In));
u.S5tart(BlockCount);
}
else if (BlockTransferInfinite | device[ept data.Address].ContinuosCountTest)
1
if ((BlockCount ¥ 188) == @)
1
Thread u = new Thread({new ParameterizedThreadStart{Display_Block_In});
u.Start{BlockCount);
¥
}
¥

For our example project, the Receive_Block_In() function writes the Transfer block
received to a text block. The receive callback method is complex, however, Earth
People Technology has created several projects which implement callbacks. Any part of
these sample projects can copied and pasted into a user’s project.

6 Assembling, Building, and Executing a .NET Project on
the PC

The Active Host Application DLL is used to build a custom standalone executable on
the PC that can perform Triggers and Transfer data to/from the EPT-570-AP. A
standalone project can be range from a simple program to display and send data from
the user to/from the Arduino Uno. Or it can more complex to include receiving data,
processing it, and start or end a process on the Arduino. This section will outline the
procedures to take an example project and Assemble it, Build it, and Execute it.

This guide will focus on writing a Windows Forms application using the C# language
for the Microsoft Visual Studio with .NET Framework. This is due to the idea that
beginners can write effective Windows applications with the C# .NET Framework.
They can focus on a subset of the language which is very similar to the C language.
Anything that deviates from the subset of the C language, presented as in the Arduino
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implication (such as events and controls), will be explained as the explanation
progresses. Any language can be used with the Active Host Application DLL.

6.1 Creating a Project
Once the application is installed, open it up. Click on File->New Project.

Micrasoft Visual C# 2010 Express
Edit View Debug Tools Window Help
31 New Project. Ctri+ShiftsN | & | 5e B .
&1 Open Project... Ctrl+Shift+0
ﬁ Open File... Ctrl+0
Close
71 Close Solution
g Save Selected Items Ctrl+S
Save Selected Itemns As...
@ savenn Ctrl+Shift+S
Export Template...
] Page Setup...
= Print... Ctrl+P
Recent Files 3
Recent Projects and Selutions 3
Exit Alt+F4

SIEEEY )

| WIS = Find Results

At the New Project window, select the Windows Forms Application. Then, at the
Name: box, type in EPT_Transfer_Test

P
Installed Templates Types Visual CE
_cH|  Windows Forms Application Visual C# ypes Visua
Visual C# = A project for creating an application with a
<) wprApicion Windows Forms Applcation bual ce Windows Forms user interface
+
Iiﬁ Consale Application Visual ¢
wcfl| Class Library Visual C#
WPF Browser Application Visual C#
ch| Empty Project Visual C¥
Name: EPT_Transfer_Test

The project creation is complete.
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Colb [ Bletie [Tl
B o Wk & | 2 &8 e |EHE A=,

LMl solution Explorer ~ 1 % Forml.cs [Design] X

2] B nsfer_Test Project Properties
o Form1, = FoE =) i =
o Project File €PT_Transfer_Test.cspro

- || Project Fite

TR S Find Resuits
Ready

Save the project, go to File->Save as, browse to a folder to create EPT_Transfer_Test
folder. The default location is c:\Users\<Users Name>\documents\visual studio

L] Project Location E
—-—— .
@. < Earth People Technology + EPT Transfer Test » EPT Transfer Test « [ 49 || Search 207 Transrer Test P
Organize ¥ New folder =N (7]
ActiveHost 1.0.06 “ Name : Date modified Type
ActiveHost 1007
o No items match your search.

EPT_S70_AP_Active_Transfer
EPT_570_AP_Data_Callector
EPT_FT201X Interface
EPT_FT2232 Interface
EPT_FT2232H_ITAG
EPT_FT2232H_SVF_Programmer
EPT_FT2232H_USBTransfer

4 || EPT_Transfer_Test

EPT_Transfer Test
HSP_FT2232H_FPGA
HSP_FT2232H_SPI

m

Folder: EPT Transfer_Test

[ SelectFolder | [ Cancel

6.1.1 Setting up the C# Express Environment x64 bit

The project environment must be set up correctly in order to produce an application that
runs correctly on the target platform. If your system supports 64 bit operation, perform
the following steps. Otherwise if your system is 32 bit skip to the Section, Assembling
Files into the Project. Visual C# Express defaults to 32 bit operation. If you are unsure
if your system supports, you can check it by going to Start->Control Panel->System and
Security->System
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B

o )

S —

» Control Panel »

System and Security
Review your computer's status
Back up your computer

Find and fix problems

Network and Internet
View network status and tasks
Cheose hemegroup and sharing eptions

Hardware and Sound
View devices and printers
Add a device

Programs

Uninstall a program

8,
n
P
@

-
« [ 44 [[|search Contral Panet 2|

Viewby: Category ¥

User Accounts and Family Safety
) Add or remove user accounts
B Set up parental controls for any user

Appearance and Personalization
Change the theme

Change desktop background

Adjust screen resolution

Clock, Language, and Region
Change keyboards or other input methods
Ease of Access

Let Windows suggest settings
Optimize visual display

Click on System.

&

o

(%2 » Control Panel » System and Security »

[ 42 ][ Search Control Paret 2]

G

Control Panel H .
ot e . Action Center

System and Security

Review your computer's status and resolve issues

& Change User Account Contral settings

MNetwork and Internet Treublesheot commen computer preblems

Restore your computer to an earlier time

Hardware and Sound - .
Windows Firewall

& ¢

| pElonabaton @ Alow remete scces

| Clock, Language, and Region Windows Update

Ease of Access

Power Options

Backup and Restore
Back up your computer

¢ o

Allow a program through Windows Firewall

e Check firewall status
User Accounts and Family
Safety System
View amount of RAM and processor speed
Appearance and

See the name of this computer
Tum automatic updating on or off

Require a password when the computer wakes
Change when the computer sleeps

Restore files from backup

w Windows Anytime Upgrade
A Get more features with a new edition of Windows 7 -

m

Check the Windows Experience Index
& Device Manager |

Check for updates

View installed updates |

Change what the power buttans do

Check under System\System type:
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—' - - . =0 ]
— i - .
@Uv‘;“; + Control Panel b System and Security b System [ 49 | Search Cantrot Pane! ol
= = = —
Control Panel Home . . . ®-
View basic information about your computer
) Device Manager Windows edition
) Remote settings Windows 7 Home Premium
) System protection Copyright @ 2009 Microsoft Corporation. Al rights reserved.
) Advanced system settings Service Pack 1
Get meore features with a new edition of Windows 7
l
System
Manufacturer: Gateway f
Model: SX2370 .- =
Rating: (3] Windows Experience Index (X
| Processor: AMD A8-3820 APU with Radeon(tm) HD Graphics 2.50 GHz Gateway.
I Installed able) |
System type: 64-bit Operating System
Pen and Towee TRBLL 1s available for this Display
|
Gateway support
Website: Online support |
Computer name, domain, and warkgroup settings
Computer name: Gateway-DkTp-A8 ) Change settings
See also Full computer name: Gateway-DkTp-AB
Action Center Computer description: L]
Windaws Update Workgroup: WORKGROUP
Performance Information and
Tools Windows activation
Windows is activated [ S—

First, we need tell C# Express to produce 64 bit code if we are running on a x64
platform. Go to Tools->Settings and select Expert Settings
=

File Edit View Project Build Debug Data | Tools | Window Help

ﬂ; Connect to Database... 'l ‘ E’:

iNE- Sl R - ~ | [# |EPT_570_AP_Data_Collector
| HE=1S | Iz & =l | b e R e e | & Code Snippets Manager... Crl+K, Ctrl+B =

Cheoose Toolbox Items...

V2 W Solution Explorer > 1

- i
F Esia L+
|; Solution 'EPT_Transfer_Test' {1 project)
4 @ EPT_Transfer Test

Extension Manager...

External Tools...

Settings 3 3
E’ [ Properties 9 . Basic Settings
& [ =l References ST ¥ Expert Settings
?EI' > [=] Forml.cs Options... Reset..
A ] Program.cs .
13 Import and Export Settings...

Go to Tools->Options, locate the “Show all settings” check box. Check the box.
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4 Environment Recent files
General M  items shown in Window menu
Fents and Colors
Keyboard 10 iterns shown in recently used lists
1> Text Editor
1» Debugging

Visual experience

|¥] Automatically adjust visual experience based on client performance
Enable rich client visual experience
Use hardware graphics acceleration if available

Visual Studio is currently using hardware-accelerated rendering. The visual
experience settings automatically change based on system capabilities.

Show status bar
Close button affects active tool window enly
[] Auto Hide button affects active tool window only

Restore File Associations

ok |[ cancel |

In the window on the left, go to “Projects and Solutions”. Locate the “Show advanced
build configurations” check box. Check the box.

Options I — l 7 X3 |

 Environment Projects location:

4 Projects and Solutions c\users\nelsonstrfgridocumentsiwvisual studic 2010\Projects E]
General .
Build and Run User project templates location:

\ Text Editor chusers\nelsonstrfgridocuments\visual studio 2010\Templates\ProjectTemp E]

> Debugging User item templates location:

b Database Tools cusers\nelsonstrfgridocumentsiwvisual studie 2010\ Templates\ItemTemplat E]

[+ Text Templating

[» Windows Forms Designer

Always show Error List if build finishes with errors
[ Trpck Activedbermmn-Salution Explorer

Show advanced build configurations

[7] Save new projects when created

[#] Warn user when the project location is not trusted
[7] Show Output window when build starts
Prompt for symbelic renaming when renaming files

Show all settings

ok ][ Cancel

Go to Build->Configuration Manager.
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File Edit View Project Build | Debug Data Tools Window Help

"g@@-ﬁgﬁ“ﬁ Build Solution g ~| |:86 B E
Rebuild Soution TOEEETEER |

|4}, Publish EPT_Transfer_Test

>4
Configuration Manager...

,; Solution "EPT_Transfer_Test' (1 project) o5l Forml EI@
a @ EPT_Transfer_Test
[» [=d| Properties
> |3 References
b [E] Forml.es

#] Program.cs

saunog eyeq 1l x

In the Configuration Manager window, locate the “Active solution platform:” label,
select “New” from the drop down box.

Active solutien cenfiguration: Active selution platform: |
[Debng v] &6 v] i
Project contexts (check the project configurations to build or dep
Project Cenfiguration <Edit...>
EPT_Transfer_Test Debug [=] 86 [=]

In the New Solution Platform window, click on the drop down box under “Type or
select the new platform:”. Select “x64”.
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Conﬁgzuat'\ur: Manager | ? R
Active solution cenfiguration: Active solution platform:
[Debng '] [)«86 hd I
Project contexts (check the project configurations to build or deploy):
EPT_Transfer_Test | |z|

Type or select the new platform:

[l

Any CPU
Ttanium
_l

Create new project platforms

|

Click the Ok button. Verify that the “Active Solution Platform” and the “Platform” tab

are both showing “x64”.

Configuration Mar

Active solution configuration:

Active selution platform?

[Release l ] [)qﬁ-‘r \ v]
Project contexts (check the project configurations to build o‘deploy]: )
Project Configuration Platform Build
EPT_Transfer_Test Release lz‘ 04 |z|

Also, select “Release” under “Active solution configuration”. Click Close.

Then, using the Solution Explorer, you can right click on the project, select Properties
and click on the Build tab on the right of the properties window.
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.#| EPT Transfer_Test - I

File Edit View Project Build Debug Data Tools Window Help
E-éﬂli‘]'ﬁlgﬂ‘*QE&|‘)'(‘J'¢H'E"P‘Release '||xﬁ4 'HE
| (P — PR - =
HEE N I B T e e e Y e B - = e N R T =

4 s o [remanann I

¢ [Flee :
g \:; Solution 'EPT_Transfer_Test' (1 project) [ o5 Forml IEI@
a @ EPT_Transfer_Tes

»  [=4] Properties

i Build

> [x3] References Rebuild

> [E Forml.cs |!'$ Publish...
) Program.cs

Add >
Add Reference...

Add Service Reference...

Set as StartUp Project

Debug 3
# Cut Ctrl+X
Oy Paste Ctrl+V
X Remove Del
Rename
Properties Alt+Enter

File Edit View Project Build Debug Data Tools Window Help

P S @ ] $ LS9 - - EE b [Release

|| & [EFT_570_AR Dats Collector -] | & 7 (59 3¢+ o]

| e

23 Solution EPT_Transfer_Test (L project) Application
4" 5 EPT_Transter_Test Configuration: |Active (Release) =] (Pratiorm: [active p64) D)
Build
| General
BuildEvents
E Debug Cenditional compilation symbols:
| 7] Define DEBUG constant
Resources
| Define TRACE constant.
Setti
| e [E] Allow unsafe code
| Reference Paths Optimize <ode
Signing Errors and warnings
|
,
Publish
a
|
on
) Al
) Specific warning:

Next, unsafe code needs to be allowed so that C# can be passed pointer values from the
Active Host. Click on the Build tab and locate the “Allow unsafe code” check box.
Check the box
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Data_Collector > EElaQUR{ElL (= Xa

Application
Build

Build Events
Debug
Resources
Settings
Reference Paths
Signing
Security

Publish

Forml.cs

Forml.Designer.cs

General

Conditional compilation symbols:
[7] Define DEBUG constant

Define TRACE constant

Allow unsafe code

Optimize code
Errors and warnings

Warning level:

Suppress warnings:
Treat warnings as errors

@ Mone

5 Al

Click on the Save All button on the tool bar. The project environment is now setup and
ready for the project files. Close the Project.

6.2 Assembling Files into the Project

Locate the EPT USB-CPLD Development System CD installed on your PC. Browse to
the EPT_Transfer_Test folder where the Project files reside (choose either the 32 bit or
64 bit version, depending on whether your OS is 32 or 64 bit), copy the*.cs files, and
install them in the top level folder of your EPT_Transfer_Test project.

b() v‘ <« Earth People Technology » EPT USB-CPLD Development System CD » Projects_ActiveHost_64Bit » EPT Transfer_Test » EPT_Transfer_Test » .|
Organize ¥ Include in library = Share with v Burn New folder
4 JJ EPT USB-CPLD Development System CD Name ’ Date modified Type Size
> )\ Arduino_IDE ) ]
bin 3/2/201311:29PM  File older
DE: ((((( tation obj 3/2/201311:29 PM File folder
= E:::l R Properties 3/2/201311:29PM  File folder
. ‘g active_transfer x64.cs 3/2/201311:28 PM Visual C# Sourcef... TKB
“ p'szVE'H m"f’;;s;'m't A EPT_Transfer_Test.csproj 3/2/201311:28PM  Visual C# Project f... 5KB
. 25 EPT_Transfer_Test.csprajuser I LLLLPM  Visual Stud 1B
. Ez}?::;g”:::" 1 Efomie 2/7/20131136 PM  Visual C# 50 19KB
e 5 4] FormlDesignercs 12031136 PM  Visual C# Source ... 36 KB
= = — B Formlresc 24/2013905PM NET Managed Re.. 6KB
:: ] Program.cs I/ LLMPM  Visual C# Source ... 1KB
Properties
EPTActiveHostConsoleClient
-+ J. Prajects Arduino
Prajects HDL
| Quartus_Programmer -
10 items State: 3 Shared

6.2.1 Changing Project Name

***N OTE***
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If you named your project something other than EPT_Transfer_Test, you will have to
make changes to the *.cs files above. This is because Visual C# Express links the
project files and program files together. These chages can be made by modifying the
following:

1. Change namespace of Form1l.cs to new project name.
2. Change class of Forml.cs to new project name.
3. Change constructor of Form1.cs to new project name.

‘ v‘7:3EPT_I-—I'ZBZ_InterFace.EPT_I—‘I'lBE_InterFace
—lusing System;
using System.Drawing;
using System.Collections;
using System.Windows.Forms;
using System.Data;
using System.Threading;
using System.Runtime.InteropServices;
using System.Diagnostics;

1

—Inamespacef EPT_FT2232_Interface
{

2

= public partial class System.Windows.Forms.Form
{ 3

1
InitializeComponent();
for (int i = @; i < device.Length; ++i)
device[i] = new Transfer();
L
}

4. Change EPT_Transfer_Test_Load of Form1.cs to new <project name>_Load

// Main object loage

id T_FT2232_IntErfacE|_LUa oject sender, System.EventArgs e)

// Call the List Devices function
ListDevices();

}

5. Change namespace of FormZ1.Designer.cs to new project name.
6. Change clase of Form1.Designer.cs to new project name.

| S3EPT_FT2232 Interface£PT 12232 Interface -| 2% InitializeCompan:
—namespafﬂ{. EPT_FT2232_Inter‘face >
{ 5
= partial class
{ 6

/i <summary:
'// Required designer wvariable.

44 </ summary>
private System.ComponentModel.TContainer components = null;

/f <summary>

'/ Clean up any resources being used.
/ summary>

/// <param name="disposing">true if managed resources should be disposed; otherwise, false.</param>
= protected override void Dispose(bocl disposing)

if (disposing && (components != null))

components.Dispose();

}
base.Dispose(disposing);

}
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7. Change the this.Name and this.Text in Form1Designer.cs to new project name.
8. Change this.Load in Form1Designer.cs to include new project name.

this.Controls.Add{this.btnTrigger3);
this.Controls.Add{this.btnTrigger2);
this.Controls.Add(this.btnTriggerl);
this.Controls.Add({this.btnCloseDevice);
this.Controls.Add{this.btnOpenDevice);
this.Controls.Add{this.cmbDevlist);
this.Controls.Add{this.LEDBox);
this.Controls.Add{this.gbhTriggerout);
this,cantrols‘Add(this.ngraﬂsfer(o%frol)j

this.Controls.Add Tercaps
EPT_FT2232_Interface”; 8
T2232 Interfgcge

this.Name
this.Text =

this.Load += new System.EventHandler(thisgEPT_FT2232_Interface_Load
this.LEDBox.Resumelayout(false);

this. LEDBox.PerformLayout();
this.ghTriggerout.ResumeLayout(false);
this.gbTransferControl.Resumelayout(false);
this.ghTransferControl.Performlayout();
this.groupBoxl.Resumelayout(false);
this.groupBoxl.PerformLayout();
this.ResumeLayout(false);
this.PerformLayout();

9. Change namespace in Program.cs to new project name

10. Change Application.Run() in Program .cs to new projectname.

using System;

using System.Cellections.Generic;
using System.ling;

using Sy@tem,windows,Forms;

namespace {LPT_FT2232_Interface
{

static class Program

i

// <summary:

The main entry point for the application.

£ </ summary>

[5TAThread]

static void Main()

{
Application.EnableVisualstyles();
Application.SetCompat] FRTHenae EBmigult(false);
Application.Run{new EPT_FT2232_Interface|()}’

b

¥
}

6.2.2 Add Files to Project

Open the EPT_Transfer_Test project. Right click on the project in the Solutions

Explorer. Select Add->Existing Item.
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File Edit View Project Build Debug Data Tools Window Help

=T I R =

= '3| 3 |Re\ease

| |64

|| 13 [eprsnc

5 ) ra
— 5| tgd
s ;..nJ

& o | T oo i o | oge

I0c ofa Mh

| & & &t et |HE

= 2 | =1

Formics ol <

Mew Itemn... Ctrl+Shift+A
Existing Itern... Shift+Alt+A
Mew Folder

Windows Form...

User Control...

Class... Shift+Alt+C

Lad et
Solution Explorer > i x
|2 ] :
'; Selution "EPT_Transfer_Test' (1 project) [ o2 Forml
o RIELAS e =
= [ [=d Properties Build
& > [l References Rebuild
g b [ElFormles | @ publish...
g %] Program.c: B e
Add Reference... (|
Add Service Reference... [
Set as StartUp Project =
Debug |
& Cut Crl+X g
8 Paste Ctrl+V
K Remove Del
Rename
2=) Properties Alt+Enter

Browse to the EPT_Transfer_Test project folder and select the active_transfer_xx.cs
file (choose either the 32 bit or 64 bit version, depending on whether your OS is 32 or

64 bit). Click Add.

»al Edit  View
- ;
of
es .
s #‘
my -a Solution 'EPT_Transfer_Test' (1 project),
S8 . 7 EPT_Transfer_Test
'g =d| Properties
3 =4 References Organize v
= Formil.cs
‘%) Forml.Designer.cs
‘%) Forml.resx |, Projects
) Program.cs
T Favorites
g B Desktop
! il & Downloads
tof 37 Dropbox
an|

. Recent Places

9 Libraries

*% Homegroup
@ 34Emors |1\ 0 Warmings | (i) 0 Messages
Description
The name 'm_hPort’ does not exist in the current.

' Computer
@1
The name 'fContinue’ does not exist in the curres
The name 'FT_Close’ does not exist in the current.
The name 'm_hPort’ does not exist in the current &
The name 'm_hPort’ does not exist in the current context
YRR B Find Results

New folder

I Microsoft Visual C= 2010 Express

File name: active_transfer.cs

Forml.cs

L Properties

<4) active_transfer.cs
) Forml.cs

) Form1 Designer.cs
53 Forml.resx

) Program.cs

" ]

~ | Visual C Files (*.cs;".res” setti

Cancel

.

= |

file containing b...

In the C# Express Solution Explorer, you should be able to browse the files by clicking
on them. There should be no errors noted in the Error List box.
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(L4 EPT_Tronsfer_Test - Microsoft) =
File Edit View Project Debug Data Tools Window Help B
el S % R b [(Bfooie - [SH R
DAl S 2

Solution Explorer ~ | x [EISYERSEPREN Formil.cs[Design]  active transfercs  Forml.cs

4

Properties ~ 1 X

a2 EI=EE JLEPT Transfer_Tect.EPT_Transfer_Test -] components
-3 Solution 'EPT Transfer Test' (1 projectl]  Einamespace EPT_Transfer_Test
4 EPT Transfer Test {

, [l Properties 5 partial class EPT_Transfer_Test

=

Riojdig aseqeieq Ty
]+ [+ «

, [l References {
[=5] active_transfer.cs i
4 [Z] Formles
) Form1 Designer.cs
% Forml.resx
] Program.cs

) — — components.Dispose();
&3] Solution Explorer [CaEEEITEN W0% v 4 (T

Error List I x
Q 0Erors | 8\ 2Warnings | (i) 0 Messages
Description File Line” Column | Project

IRYECAE] S Find Results

Ready Ln7 Col 23 Ch23 INS

6.2.3 Adding Controls to the Project

Although, the C# language is very similar to C Code, there are a few major differences.
The first is C# .NET environment is event based. A second is C# utilizes classes. This
guide will keep the details of these items hidden to keep things simple. However, a brief
introduction to events and classes will allow the beginner to create effective programs.

Event based programming means the software responds to events created by the user, a
timer event, external events such as serial communication into PC, internal events such
as the OS, or other events. The events we are concerned with for our example program
are user events and the timer event. The user events occur when the user clicks on a
button on the Windows Form or selects a radio button. We will add a button to our
example program to show how the button adds an event to the Windows Form and a
function that gets executed when the event occurs.

The easiest way to add a button to a form is to double click the Form1.cs in the Solution
Explorer. Click on the ' #Z button to launch the Toolbox.
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T T S
File Edit View Project Debug Data Tools Window Help
i S| $ ]9 - ® | b | [toolip -] | A e B -

Pl & 2| T o |3 S B e 20 R @ | 2 2% 2¢ ey |[H [ G| 2.

fi¥ Solution Explorer * 1 3 Forml.es Forml.Designer.cs Forml.cs [Design] ¢ [EEOTRIGHE ¥ ~ Toolbox > @ x
7 EElfiniiE| | » 2l Windows Forms B
58 = il
a o
I [-d Solution 'EPT Transfer Test' (1 project) ll Active Host EEr=] 4 Common Centrols
"‘g, 4 [ EPT Transfer Test Kk Pointer 3
'Ei > [=dl Properties = Button
o » (i3] References v CheckBox L
(5] active_transfer.cs CheckedListBox
a4 [E] Forml.cs 4
i E8 ComboBox
% Forml.Designer.cs DsteTimePick
‘%] Forml.resx T DateTimePicker
#] Program.cs Transfer Single Byte Transfer Multiple Bytes A Label
Virie LoopBack A LinklLabel
=8 ListBox
Send Byte 255 Address 2 20 Listview
Receive Byte -] MaskedTextBox
m MonthCalendar
== Motifylcon
@ timerUSE [[Z  MumericUpDown
(@  PictureBox
4 1 +
e @0 ProgressBar
ﬂ’a Solution Explorer L3 —~ il
Error List ~ 0%
& 0Errors | 1\ 2 Warnings | (i) 0 Messages
Description File ° Line Column Project °

IEY LU & Find Results

Ready

Locate the button on the Toolbox, grab and drag the button onto the Form1.cs [Design]
and drop it near the top.
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< =
EPT _Transfer_Test - Microsaft Visua [
File Edit View Project Debug Data Format Tools Window Help

RS @ KSR 9 - | b |8 [tootip -]l S Bl -

Pl & Sl | T b b | o B e W R

e @ | & St erer |HE @IS

fif Solution Explorer > 0 X Formlcs® Forml.Designer.cs™ Forml.cs [Design]” X [EISOURIETE e + Toolbox o x
g | e E| | [=] » [ b All Windows Forms o
g ol
50 [ Solution 'EPT_Transfer_Test' (1 project) adl Active Host =< 4 Commeon Controls
"‘;,‘., 4[] EPT_Transfer_Test K  Pointer =
";i » =4 Properties () Number = Button
3 » [l References T ) Serial CheckBox -
[E] active transfer.cs © Desaiption CheckedListBox
4 [E] Forml.cs L4
B8 ComboBox
‘#] Forml.Designer.cs DateTimePick:
9 FormLresx T DateTimePicker
(él Program.cs Transfer Single Byte Transfer Multiple Bytes A Label
Wiite LoopBack A LinkLabel
[E2  ListBox
Send Byte 255 Address 2 2a°  ListView
Receive Byte MaskedTextBox
[ MonthCalendar
= Motifylcon
@ timerlUS8 [Z  MumericUpDown
[  PictureBox
< | " ] »
= @D ProgressBar
l-:‘ Solution Explorer [L--8& . o i
Error List 0 x
QD 0Errors | 1y 2 Wamings | (i) 0 Messages
Description File ‘ Line Column Project °
PGS B Find Results
Ready

Go to the Properties box and locate the (Name) cell. Change the name to
“btnOpenDevice”. Locate the Text cell, and change the name to Open.
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W EPT Transter Test - Mig

[ File Edit View Project Debug Data Format Tools Window Hep |
il (S ] & a0 e - b | [ [tooltip -] ) A e Bl B

P2 & ol T o i g | oo 35 o 3 ar | FH [ | 2| 2

Solution Explorer > 03X Forml.cs*

Sl E|EE

Forml.Designer.cs*

Forml.cs [Design]* X [ElafURiELE =X

; Solution 'EPT_Transfer_Test' (1 project)

al Active Host

~ Toolbox
> All Windows Forms

" |§ 4 Common Controls

Pointer

4 (5 EPT_Transfer_Test
> [=d| Properties
. [i3] References M
@ active_transfer.cs
4 [E] Forml.cs
%] Forml.Designer.cs
%] Forml.resx
] Program.cs

Button
CheckBox
CheckedListBox

1210)dig 3seqeieq Sy

ComboBox
DateTimePicker

Transfer Single Byte Transfer Muttiple Bytes Label
LinkLabel

Wie ( LospBack ]
ListBox

Send Byte 255 Address 2 22 |ihfiew
Receive Byte

EHerdlBEE

MaskedTextBox
MonthCalendar
Notifylcon

MNumericUpDown

) timerUss
PictureBox

N = - ProgressBar
'—‘3 Solution Explorer [l SeaFEAYEN X

b B Bl G5 el B[

Error List
QD 0Errors | _1\ 2 Wamnings | (i) 0 Messages

Description : Column Project ’

3 Error List LML a1
Double click on the Open button. The C# Explorer will automatically switch to the
Form1.cs code view. The callback function will be inserted with the name of the button
along with “_click” appended to it. The parameter list includes (object sender,
System.EventArgs e). These two additions are required for the callback function to
initiate when the “click” event occurs.

Private void btnOpenDevice_click(object sender, System.EventArgs e)

There is one more addition to the project files. Double click on the Form1.Designer.cs
file in the Solution Explorer. Locate the following section of code.

iy

/{ btnOpenDevice

I

this.btnOpenDevice.lLocation = new System.Drawing.Point(248, 13);
this.btnOpenDevice.Name = "btnOpenDevice™;

this.btnOpenDevice.Size = new System.Drawing.Size(5@, 23);
this.btnOpenDevice.TabIndex = 2;

this.btnOpenDevice.Text = "Open”;

this.btnOpenDevice.UseVisualStyleBackColor = true;

this.btnOpenDevice.Click += new System.EventHandler(thils.btnOpenDevice Click);

This code sets up the button, size, placement, and text. It also declares the
“System.EventHandler()”. This statement sets the click method (which is a member of
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the button class) of the btnOpenDevice button to call the EventHandler —
btnOpenDevice_Click. This is where the magic of the button click event happens.

private wvoid btnOpenDevice Click(chject sender, Eventirgs e)

1
//Open the Device
OpenDevice();
¥
private wvoid btnCloseDevice Click{cbject sender, Eventirgs e)
1
if (EPT_AH CloseDeviceByIndex(device index) != @)

1
btnBlkCompared.Enabled = false;

btnBlkComparelf.Enabled = false;

btnTriggerl.Enabled = false;
btnTrigger2.Enabled = false;
btnTrigger3.Enabled = false;
btnTrigger4.Enabled = false;
btnLEDReset.Enabled = false;

h

btnOpenDevice.Enabled = true;
btnCloselevice.Enabled = false;

}

When btnOpenDevice Click is called, it calls the function “OpenDevice()”. This
function is defined in the dll and will connect to the device selected in the combo box.
This is a quick view of how to create, add files, and add controls to a C# project. The
user is encouraged to spend some time reviewing the online tutorial at
http://www.homeandlearn.co.uk/csharp/csharp.html to become intimately familiar with
Visual C# .NET programming. In the meantime, follow the examples from the Earth
People Technology to perform some simple reads and writes to the EPT USB-CPLD
Development System.

6.2.4 Adding the DLL's to the Project
Locate the EPT USB-CPLD Development System CD installed on your PC. Browse to
the Projects_ActiveHost folder (choose either the 32 bit or 64 bit version, depending on
whether your OS is 32 or 64 bit). Open the Bin folder, copy the following files:

e ActiveHostXX.dll

o ftd2xxXX.dll
and install them in the bin\x64\x64 folder of your EPT_Transfer_Test project.
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@Uv\ | < EPT USB-CPLD Development System CD b Projects_ActiveHost 64Bit » EPT_Transfer Test b EPT_Transfer Test b bin b 164 b Release -
= -
Orgenize ¥ [0 Openwith..  Sharewith v Bum  Newfolder
Arduine_IDE ~ Name Date modified Type Size
Documentation
o [ [ ActiveHosts4.dll 3/2/2013944PM  Application extens... 27 k8
rivers
271 EPT_Transfer_Test.exe 3/2/201311:28PM  Application 2BKE
Projects_ActiveHost 32Bit
&) EPT_Transfer_Test.pdb /201311:8PM  Program Debug D... 56 KE
Projects_ActiveHost 64Bit i
571 EPT_Transfer_Testwshost.exe 1311721 PM  Application 12k
ActiveHost 1.0.0.8
|| EPT_Transfer_Testwshost.exe.manifest 8/31/2009 1240 AM  MANIFEST File 1K8
EPT_Data_Collector - - -
|15] fd2edd.dil 1/18/2013354PM  Application extens.. 252 K8
EPT_Transfer_Test
| EPT_Transfer_Test £
bin
Debug
Release
64
Debug
Release
obj
Properties -
N 2items selected State: 2 Shared Size: 278 KB Shared with: Homegroup
b Date modified: 1/18/2013 3:54 PM - 3/2... Date created: 3/2/2013 11:29 PM

Save the project.

6.2.5 Building the Project

Building the EPT_Transfer_Test project will compile the code in the project and
produce an executable file. To build the project, go to Debug->Build Solution.

(L] EPT_Transfer_Test - Micro (E=ra >

File Edit View Project Debug | Data Teols Window Help

i35 S5 e | 4 P Stert Debugging 5 -J| =3 e Bl B
i[5 s R Az [fE| = | # Build Solution 3
&=
# Solution Explorer S| SEpinT rLl b g
— | [Z step Ov F0 -
g = 5EEE L= step Over EPT Transfer Test -] 3% btnClose_Click{object sender, System.Eventan - ~ S<nere!
g ) Solution 'EPT_Trar Toggle Breakpoint F9 lock Transfer Control ES
[ . FerTTenfer  windows » fic bool BlockTransferInfinite = false; .
£ - =4 Properties ic bool BlockTransferReps = false;
g B3 References Clear All DataTips ic bool BlockTransferStop — false;
= acti | Export DataTips ..
5] active_tran ; 5 ate void btnopen Click(object sender, System.Eventirss ) | |
4 [F] Forml.es Import DataTips ...
i .
8 Formll G ons and Settings... Open_Selected Device();
] Formls .
) program.cs
5 private veid btnClose Click(object sender, System.Eventirgs e)
t
if (m_hPort 1- @) .
{
feontinue = false; =
/7 it will stop in x seconds - not sure if this is proper
Thread.Sleep(388);
FT_Close(m_hPort);
m_hPort = 8;
o i ] * radNumber.Checked = true; -
7 Solution Explorer e 100% ~ ¢ m v
Error List - 1 x
@ 0Enors | 1\ 2Wamings | (i) 0 Messages
Description File Line” Column  Project
5 Error List [T L
Ready Lns8 Col 35 ch3s NS

The C# Express compiler will start the building process. If there are no errors with code
syntax, function usage, or linking, then the environment responds with “Build
Succeeded”.
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Find Results

ST

F_.‘._; Error List -ﬂ Find Results

Build succeeded

6.2.6 Testing the Project

Once the project has been successfully built, it produces an *.exe file. The file will be
saved in the Release or Debug folders.

@\__j" < EPT USB-CPLD Development System CD » Projects ActiveHost 648t & EPT Transfer Test » EPT Transfer Test » bin » 364 » Release =
- - -
Organize Open Share with Bum Mew folder
Arduino_IDE + Name ’ Date modified Type Size
‘ 3 P ] ActiveHostsd.dl 3/2/2013044PM  Application extens... 27Ke
Drivers 7] EPT_Transfer Testexe 3/2/20131128 PM__ Application 2BKB
Projects Activetlost 1261 @] EPT_Transfer_Test.pdb 3/2/20131128PM  Program Debug D.. 56 KB
¢ Projects Activetiost 64Bit 8 EPT_Transfer_Test.vshost.exe 3/2/2012 1121 M Application 12KB
b ActiveHost 1005 || EPT_Transfer_Testvshost.exe manifest 8/31/200912:40 AM  MANIFEST File 1K8
EE?:::;;‘:H::? ) frd2e6d.dil 1/18/2013354PM  Application extens... 252 K8
EPT_Transfer_Test E ‘
bin B
Debug
Release
64
Debug
Release
| obj
Properties -
3| EPT_Transfer_Test.exe State: 2B Shared Size: 28.0 KB Shared with: Homegroup
F Application Date modified: 3/2/2013 11:28 PM Date crested: 3/2/201311:20 PM

The EPT_Transfer_Text.exe file can now be tested using the EPT-570-AP-U2 board.
To test the file, connect the EPT-570-AP-U2 to the Windows PC using Type A to Type
Mini B USB cable. Make sure the driver for the board loads. If the USB driver fails to
load, the Windows OS will indicate that no driver was loaded for the device. Go to the
folder where the EPT_Transfer_Text.exe file resides, and double click on the file. The
application should load with a Windows form.
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| - COpen Close
Transfer Controls
Send Byte: 255 Address 2 Receive Byte »
Multiple Byte: 255
Switch Controls LED Controls
Switches =
Block Controls
Block Send Block LoopBack Block Receive
I BLOCK 8 @ Repititions -
1
BLOCK 16 ) Infinite
Address 4 Length 8 Erors Bytes Transfemed
-

With the application loaded, select the USB-CPLD board from the dropdown combo

box and click on the “Open” button.
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o5 EPT_Transfer_Test ' - LI_M':' El
t] ’ Cpen ] [ Close ]
EPT USB <-» Seral&J TAG Cable B

Transfer Controls

Send Byte: 255 Address 2 Receive Byte -

Multiple Byte: 255

Switch Controls LED Controls

Switches LEps

| Block Controls

Block Send Block LoopBack Block Receive
I - @ Repititions -
| 1

) Infinite:

Address 4 Length 8 Ermrors Bytes Transfersd

[l

Click on one of the LED buttons in the middle of the window. The corresponding LED
on the EPT-570-AP-U2 board should light up.

To exercise the Single Byte Transfer EndTerm, click the “LoopBack” button in the
Transfer Controls group. Type in several numbers separated by a space and less 256
into the Multiple Byte textbox. Then hit the Multi Byte button. The numbers appear in
the Receive Byte textbox.
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o5 EPT_Transfer_Test l E=RECIE X |
EPT USE <> SerialaJTAG Cab Dpen

Transfer Controls

Send Byte: 255 Addrese 02 Receive Byte 124 429266 -

Multiple Byte: 124 42 92 66 1

Switch Controls LED Controls

Switches Lt
(4]

|| Block Controls

Block Send Block LoopBack Block Receive

1
1 1 I

Address 4 Length 3 Errors Bytes Transferred

|

To exercise the Block Transfer EndTerm, click the “Block8” or “Block16” button in the
Block Controls group. A pre-selected group of numbers appear in the Block Receive

textbox.
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o5 EPT_Transfer_Test I E=RECET >
EPT USE <-> Serial&/TAG Cab
Transfer Controls
Send Byte: 255 Address 02  Receive Byte
Muttiple Byte: 0 il
Switch Controls LED Controls
Switches Lene
(4]
Block Controls
Block Send Block LoopBack Block Receive
@ Repittions 32 .
1 56
1
- c
i
Ze
Address 04 Length 8 0 Emors 8 Bytes Transfemed

Press the PCB switches on the EPT-570-AP to view the Switch Controls in action.

7 The Development Process

There is no standard for developing embedded electronics. The best method is the one
that works for the user. These methods can range from a top down approach where the
design is written down first and all code is written, then compile, execute and test. Or a
bottom up approach can be pursued where a small piece of the project is assembled and
verified (i.e. 12C communication to a sensor). Then the next piece is assembled and
verified (i.e. collect sensor data in a storage buffer) and connected to the first. And so
on, until the whole design is complete. Or, you could use any combination of these two
extremes.

7.1 Designing a Simple Data Collection Sampler

The Data Collection Sampler is a very simple introductory project that will guide the
user in the creation of an overall design using the Arduino Programming Language,
Verilog HDL, and C# Language. These elements will run on the Arduino Platform,
EPT-570-AP-U2 CPLD, and a Windows 7 PC respectively.
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The first order of business is to layout the design. Start with the Arduino, and create a
simple bit output using a random number generator. Next, use the EPT Active Transfer
Library to create a byte transfer module to read the byte from the Arduino and send it to
the Host PC. Finally, use EPT Active Host to accept the byte transfer from EPT Active
Transfer, and display in a textbox. This is just the hierarchical system level design. In
the following sections, we will fill in the above blocks.

7.1.1 The Arduino Microcontroller Board

Using the features and capabilities of the Arduino development system, the user
will develop the source code using the “Wiring” programming language and download
the resulting binary code from the Processing development environment to the Flash
memory of the microcontroller.

7.1.2 Create Data Generator

To keep the design simple, no external data source will be used. We will create a data
source using the Arduino, then transmit this data to the EPT-570-AP board. To create
the data source, we will use the random() function. This function generates pseudo
random numbers from a seed value. We will give the randomSeed() function a fairly
random input using the value from the analogRead(). This will give different values
every time the random() function is called. We will limit the random number output
from the function to 8 bits. The random() function will be called once per iteration of
the loop() function.
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The randomSeed() function must be called during the setup() function. It takes as input
parameter the output of the Analog Pin 1. The output of this Pin 1 will have a small
amount of random noise on it. Because of this noise, the randomSeed() function will
produce a different seed every time the sketch is initialized.

volid setup ()

{
randonfeed {analogRead (1))

'

7.1.3 Select1/0’s for Fast Throughput on Arduino

An 8 bit port is used to connect the 8 bit byte from the random function output to the
input of the EPT-570-AP. There is also a one bit control line which will be used to

inform the CPLD that a byte is ready to be written to the USB.
CONNECT PORT D (DIGITALPINSOTO 7) TO J8
| |

CONNECT ANALOG PINOTO PIN 1-J9

Each port is controlled by three registers, which are also defined variables in the
Arduino language. The DDR register, determines whether the pin is an INPUT or
OUTPUT. The PORT register controls whether the pin is HIGH or LOW, and the PIN
register reads the state of INPUT pins set to input with pinMode(). The maps of the
ATmega328 chips show the ports.

DDR and PORT registers may be both written to, and read. PIN registers correspond to
the state of inputs and may only be read.

PORTD maps to Arduino digital pins 0 to 7

DDRD - The Port D Data Direction Register - read/write
PORTD - The Port D Data Register - read/write
PIND - The Port D Input Pins Register - read only
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The ports and pins for the Data Collection Sampler project must be initialized in the
setup() function. The setup function will only run once, after each powerup or reset of
the Arduino board.

int ledPin = 13;

void setup ()

{
DDED = B11111111; //%et Port D az outputs
PORTD &= B11111111; //Turn on FPort D pins

pinMode (A0, OUTEUT) ;
!

After the setup() function executes, the PORTD is ready to be assigned the results of
our random() function. And the AO pin will be used to latch the value on PORTD pins
into the CPLD.

7.1.4 Coding the Arduino Data Sampler

Now that we have the data generator and the ports defined, we can add some delays in
the loop() function and make a simulated data collector. Because Start and Stop buttons
will be added to the C# Windows Form, the Data Collector code will need to monitor a
single pin output from the EPT-570-AP. This output pin (from the EPT-570-AP)

becomes an input to the Arduino and is used in conditional switch.
volid loop ()

{

Ji%anmple the 3tart/Stop switch
Affrom the EPT-570-4PF
gtartitopEit = digitalRead(inPing);

delay(500): //Delay 500 ns

if(startitopBit)

{
This code will sample the Start/Stop switch which is an output from the EPT-570-AP on
J10 PIN 1. On the Arduino, this is PIN 8 of the Digital pins. Each iteration of the loop()
function, the startStopBit variable stores the state of DigitalPin8. Then, a delay of 500
milliseconds is added. The delay() function pauses the program for the amount of time
(in milliseconds) specified as parameter. Next, the startStopBit is checked with a
conditional switch. If the bit is set, the conditional branch is entered and the random
number is sent to the EPT-570-AP. If the bit is not set, the end of the loop() function is
reached and it branches to the top of the loop().
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We will also add an LED Pin that will blink so that we can have a visual indication that
the project is working.

We want to add a delay so that the data from the generated displays on the Windows PC
long enough for our eyes to verify that the data is updating correctly. This delay should
be one second in total. So, the data will change then stay stable in the textbox for one
second before changing again.

For the LED to blink correctly, it should turn on, delay for half a second then turn off
and delay for half a second. If we don’t use half second intervals for the LED blink, the
LED will appear to not change at all. It will look like it stays on all the time or off all
the time.

So, the code looks like this:
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_."'*
Copyright Earth People Technology Inc. 2012

Data Collector Random Seed

Platform: EPT-570-4P-T2

*

int atartitopBit = 0;
int count = 0;

int ledPin = 13;

int inPing = §;

wvold setup ()

{
DDED = BE11111111; //%et Fort D as outputs
PORTD &= EB11111111; //Turn on Port I pins

pintlode (A0, OUTPTIT) :
pintode {ledPin, OUTPUT) :
pinMode (inPing, OUTPUT) :

randomfeed{analogRead(l) ] ;

void loop ()

AAGanple the Start/3top switch
dAfrom the EPT-570-4AF
startitopBit = digitalReadi{inPing);

delay(s00): //Delay 500 ns

if[startitopBit)
i
A4 Write a random rnuwmber from 0 to 299
Aito the input of the EPT-570-AF
PORTD = random(255);
Fi%et the Write Enable Pin High
digitallWrite (&0, HIGH) :
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#/%et the LED Pin High
digitallWrite(ledPin, HIGH):

delay(500): //Delay 500 ms

J2%et the LED Pin Low
digitallWrite (ledPin, LOW);
fi5et teh Write Enable Pin Low
digitalWrite (A0, LOW);

'

Notice that PORTD equals the return of random(255). The parameter passed to the
random() function is the maximum decimal value of the return value. In our case we
want the maximum value to be an 8 bit value, B11111111 = Oxff = 255(decimal). Also,
note that the AO write enable signal for the CPLD has back to back instructions turning
it on then off immediately. Because the ATMega328 chip takes approximately 160
clock cycles to execute the digitalWrite() function and affect the Pin at AOQ, this
produces a write enable pulse of 10 microseconds.

10 us
AO (WRITE ENABLE)
PORTD < RANDOM VALUE >—

The RANDOM VALUE will be stable before the AO(WRITE ENABLE) asserts thus
guaranteeing a successful transfer of data from Arduino to CPLD.

7.1.5 Building Arduino Project

Building the Arduino project is the process of converting (compiling) the code you just
wrote into machine level code that the processor can understand. The Arduino IDE is
the software tool that does the compiling. The machine level code is a set of basic
instructions that the processor uses to perform the functions the user code. Browse to
the \Projects_Arduino\Arduino_Data_Collector_Code\ folder of the EPT USB-CPLD
Development System CD. Copy Arduino_Data_Collector_Code_U2.ino .

To compile your code,
e Open up the Arduino IDE
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|&;! | » Computer » Jolly Laptop PC () » Jolly » Products » Arduin » arduino-101 »

Il Organize » Open Bumn New folder
il
|| Download ~ Name
I\ Drivers X
1| drivers
|| FunctionalSpec
|| eamples
|| License
— b hardware
|, Products |5
I jova
|| Altera
I lib
|\ Aptina
N 1 libraries
|\ Arduing
|| reference
. arduine-101
| tocls
J| MEGA 2560
| arduino.ee
Il Uno e
%] eygicony-
Il Atmel =
4| cvawinL.dil
(& sketch_oct?7a | Arduino 10 E;L Shared witl
File Edit Sketch Tools Help

sketen_oct27a

e Load your code into the Sketch.
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| %/ Open an Arduino sketch... S|

Lookin: | Arduine_Data_Collector_Code - @

Name * Date modified Type |
10/23/2012 831 AM__ MO File

=5

Recent Places

Deskop

Libraries
LY
Computer

.
ig Arduino_Data_Collector_Code §

Network s
Fie| Earth People Technology Inc.

Flell  Date Collector Rondow Sced

n

Platform: Uno
s

int count = 0;
int ledPin = 13; —

woid setup ()

{
DDRD = Bl1l1l1l1ll; //Set Port D as outputs
PORTD &= B11111111; //Turn on Forc D pins

pinMode [A0, OUTPUT]
pinfiode (ledPin, OUTFUT) ;

e Click the Verify button
’ArglJ;m_Data_Calle:bcr_Codel ﬁuinc Lm_LEuQ

Arduino_Data_Collector_Code §

£ -

Earth People Technology Inc.

Data Collector Random Seed

m

Platform: TUno
=

int count = 07
int ledPin = 13; —

woid setup()
{
DDED = ELLL11111; //Sec Port D as outpucs
PORTD &= B11111111; //Turn on Port D pins

pinMods (A0, OUTPUT):
pinkode(LedPin, OUTEUT):

Arduing Ui

e The sketch will compile
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byte maximum) !

Arduino Uno on COMAE

Now we are done with compiling and ready to program the Arduino

7.1.6 Programming the Arduino

Programming the Arduino is the process of downloading the user’s compiled code into
the Flash memory of the Atmel ATMega328 chip. Once the code is downloaded, the
Arduino IDE resets the chip and the processor starts executing out of Flash memory.

To program the Arduino
e Connect the USB cable from PC to Arduino

——,

e Load the Arduino USB driver according to the manual

e Plug in your board and wait for Windows to begin it's driver installation
process. After a few moments, the process will fail, despite its best efforts

e Click on the Start Menu, and open up the Control Panel.

e While in the Control Panel, navigate to System and Security. Next, click on
System. Once the System window is up, open the Device Manager.

e Look under Ports (COM & LPT). You should see an open port named "Arduino
UNO (COMxx)"

e Right click on the "Arduino UNO (COmxx)" port and choose the "Update Driver
Software" option.

e Next, choose the "Browse my computer for Driver software" option.
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e Finally, navigate to and select the Uno's driver file, named
"ArduinoUNO.inf", located in the "Drivers" folder of the Arduino Software
download (not the "FTDI USB Drivers" sub-directory).

e Windows will finish up the driver installation from there.

4 -
E[)evice Manager . -

File Action View Help

= E| 3o s
4 NelsonsTrfgr-PC
> 48 Batteries
78| Computer
a Disk drives
B, Display adapters
() DVD/CD-ROM drives
£ Human Interface Devices
- IDE ATA/ATAPI controllers
5 Imaging devices
& Jungo

. == muﬁ.

@ | Update Driver Software - Arduino UNO R3 (COM46) I

Browse for driver software on your computer

Search for driver software in this location:

Select the folder that contains drivers for your hardware.

= Keyboards

LU! Mice and other pointing devices
W Monitars

&¥ Metwork adapters

7 Ports (COM & LPT)

.77 Arduine UNO R3 (COM4E]

4 | Arduino
4 | arduino-0023
4 | drivers
|, FTDI USB Drivers

R TV TV W TV YOV W v T

;-n Processors » i examples
5% Sound,video and game cantrollers > W hardware
> .Ml System devices > java
b i Universal Serial Bus controllers > b
» L libraries
> . reference
>l tools -

Folder: drivers

OK Cancel

e Once the driver is loaded, we can set the COM Port. Click on Tools and select
Serial Port, then click the available port.

&% Arduino_Data_Collector_Code | Arduing 1.0.1 E\L

File Edit Sketch Help |
Ctrl+ T

Auto Format
Archive Sketch
Fix Encoding & Reload
Serial Monitor Ctrl+Shift+M

Earth Peopl

Board 3
Data Coll
FEREEEE serial Part »[»/ COoM46
Platform: T E
Programmer 3

L
Burn Bootloader

int count = 0;
int ledPin = 13: =

void setup()

s
DDRD = B11111111; //%et Port D as outputs
PORTD &= B11111111: //Turn on Fort D pins

pinMode (A0, OOTPUT) @
pintMode (ledPin, OUTEUT);

maximum)

Arduing U
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e To load the code, click on the Upload button.
'Arduiﬂu_Data_Collecwr_Cnde Arduing 1.0, LEI@Q
{[File Edit Sketch Tools Help
I Arduino_Data_Collector_Code §

o i

Earth People Technology Inc.

Data Collector Random Zeed

Platform: Uno 3
*y

int count = 0;
int ledPin = 13; =

void setup ()

DDRD = B11111111; //Set Fort D as outputs
PORTD &= B11111111; //Turn on Port I pins

pinMode (AD, OUTFUT]);
pinMode (ledPin, OUTEUT);

When the code has completed loading, the Arduino IDE will automatically command
the processor to start executing the code. The L LED will blink at one second intervals.

MADE
INITALY

. @i . =
PiHroemvnemca@mi © soonas

. o
(00’00 =4
; -

7.1.7 CPLD Active Transfer EndTerm Coding and Initiation

The EPT-570-AP will accept the data collected by the Arduino and transfer it to the PC.
It is designed to plug directly into the Arduino Uno and there is no need for external
wires to be added. The Active Transfer EndTerms are used to connect the Active
Transfer Library to the user code. This makes it easy to transfer data to and from the PC
via the USB. The user needs to create a state machine to control the transfer between
the incoming data and the Active Transfer EndTerms. We will now go through exercise
of creating the CPLD code for the Data Collector Sampler.
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7.1.8 CPLD: Define the User Design.

In this step we will define the user’s code and include EndTerms and the EPT Active
Transfer Library. The Active Transfer Library contains a set of files with a “.vgm”
name extension which select particular operations to perform (e.g., byte transfer, block
transfer, trigger).. The active_transfer_library.vgm file must be included in the top level
file of the project. The EndTerms will connect to the active_transfer_library and
provide a path to connect user code to the library. All of these files are available on the
Earth People Technology Project CD.

TRIGGER ENDTERM

ACTIVE TRANSFER SINGLE TRANSFER

LIBRARY ENDTERM USER CONN

BLOCK ENDTERM

We will build our CPLD project using Quartus Il software from Altera. The primary file
defining the user’s CPLD project is named “EPT_570_AP_U2_Top.v”. It defines the
user code and connects the active_transfer_library and active_transfer logic functions.
In order to route the pins of the Arduino to the CPLD, the Pin Planner tool is used. This
tool allows the user to match internal net names to the pins of the CPLD.

Our project needs to accept an 8 bit value on the J8 connector and a write enable on Pin
1 of J9. For this, we can use the active_transfer.vgm module as the interface to the
active_transfer_library. It accepts a single byte and latches it with a single enable net.
Because the active_transfer_library runs at 66 MHz we will need to write some code
ensure that the slower AO (write enable) signal from the Arduino can latch the data into
the active_transfer module.
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INPUT/OUTPUT PINS

i

TOP LEVEL

|
i |

ACTIVE TRANSFER
LIBRARY

TRIGGER IN
TRIGGER OUT
TRANSFER IN

TRANSFER OUT

UC_ouT(21.0)

-

i

-

UC_IN[22..0]

i

CPLD: Coding up the DesignThe first thing to do is to create a top level file for the
project. The top level file will include the input and outputs for the CPLD. These are
declared according to the Verilog syntax rules. We won’t go through all the rules of

T

USER CODE

Verilog here, but feel free to explore the language more thoroughly at

www.asic-world.com/verilog/

We need to add the inputs and outputs for active_transfer_library, user code, leds, and
switches. Each port is described as input, output or inout. It is followed by the net type

wire or reg. If it is a vector, the array description must be added.
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modnle EPT 570 AP U2 Top (

inpnt wire [1:0] aa,

inpnt wire [1:0] bc_in,

ontpuot wire [2:0] bc_out,

inont wire [7:0] bd_inout,

inpnt wire [1:0] TRIGGER_IN HIGH, S/¥XIOH -- J10
inpnt wire 5:0] TRIGGER_IN LOW, S /BD -- J9
ontput reg [7:0] LB_LOWER, S/EIOH —- J10
inpnt wire [7:0] LB UPPER, S/¥XIOL -- J8

J/Transceiver Control Signals

ontpunt reg TE_DIR 1,
ontpunt reg TR _OE_1,
ontput wire TE_DIR 2,
ontput wire TR_OE_2,
ontput wire TE_DIR_3,
ontput wire TR_OE_3,
input wire SW_USEE_1,
input wire SW_USEE_2,
output reg [2:0] LED,
output wire LED3

)i
Next, the parameter’s are defined. These are used as constants in the user code.

/fHeader Bytes for the Transfer Loopback detection

parameter TRANSFER CONTROL BYTEl = 2'!
parameter TRANSFER CONTROL BYTE2 = 2'!
parameter TRANSFER CONTROL BYTE3 = 2'h

ff3tate Machine Transfer Loopback detection

parameter TRANSFER CONTROL IDLE = O,
TRRNSFER CONTROL HDR1 1
TRRNSFER CONTROL HDRZ = 2,
TRRNSFER DECODE BYTE = 3,
TRRNSFER CONTROL SET = 4

parameter GLOEAL RESET COUNT = 12'h0%c3:
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Next is the Internal Signal and Register Declarations.
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]_I,-"_I,-"x:-::-:x:-::-::-:x:-::-::-::-::-::-::-::-::-::-::-::-::-::-::-::-::-::-::-::-::-::-::-::-::-::-::-::-::-::-::-:xsxs:-::-::-::-:xsxsxsxsxsxsxsxsxgxsxg:-::-::-:

S/% Intermal Signals and Registers Declarations

R R R R R R R R R R R R R R R R R R AR R R R R R R R R R R AR R R AR R R AR R R AR AR AR AR AR AR AR AR R R AR R R AR R R AR

wire CLE_&&;
wire RST;
wire [23:0] uc_IN:
wire 0] Uc_ouT:

S /Trigger Signals

reg [7:0] trigger out;
wire [7:0] trigger in byte:
reg [7:0] trigger in store;

S/LED registers
req

S /5witch registers
req

S {Transfer registers

led reset;

switch reset;

wire transfer out;

req transfer out_reg;

wire transfer in received;
wire [7:0] transfer in byte;

wire [7:0] transfer out byte;

reg [2:0] transfer to host_counter;

reqg [2:0]

transfer to_host_state;

S /Transfer Control registers

req transfer in loop back;
red transfer in received reg;
reg [2:0] transfer control state;
reg [7:0] transfer control byte;

S /Transfer Write from Arduino

redq
redg
reg [7:0]

S /Reset signals

tranafer write reg:;
transfer write;
transfer write byte;

wire reset;
reg [11:0] reset_counter;
redg reget_signal reg:

S/ Input/Output Signals

reg

Start_stop _cntrl;
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Next, add the assignments. These assignments will set the direction of the bus
transceivers that interface to the Arduino I/O’s. The transceivers also include an output

enable bit.
R R L e T T T T
S Signal Lssignments
R T e e T T T

az=sign TR DIER 2 = 1'kl; //1l =Rk to By 0 =B to A

assign TR CE_2 = 1'b0;

az=ign IR DIR 3 = 1'kl; /f1 =R to By 0 =B to &

as=sign TR CE 3 = 1'b0;

J/Clock and Reset

as=sign CLE && = aa[l]:

assign R5T = reset;

as=sign reset = reset signal reg;

/{Transfer registers

assign transfer out = transfer out_reg | transfer write;

as=sign transfer out byte = transfer write byte:

S/LED3 is used to signify to the user that the Start
Siewitch i= enabled
assign LED3 = ~start_stop cntrl;

The reset signal is generated by a counter that starts counting upon power up. When the
counter reaches GLOBAL_RESET_COUNT.
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-I,l"-l,l":lc:I::I::I::I::I::I::I::I::I::I::I::I::I::I::I::I::I::I::I::I::I::I::I::I::I:xxxxxxxxxxxxxxxxxxxxx:x:

Fi# Eeset Signal

SRR R R R R R R R R R R R R R R R R R R AR R AR AR AR AR AR AR AR R AR R R Rk

always @ (posedge CLE TN or negedge aa[C])

begin
if{laa[C])
begin
reset_signal reg <= 1'k0;
reset_counter <= 0;
end
else
begin
if( reset_counter < GLOBAL RESET COUNT )
begin
reset_signal reg <= 1'k0;
reset_counter <= reget counter + 1'kl;
end
else
begin
reset_signal reg <= 1'bl;
end
end

The four LED’s are set by the bottom four bits of the active_trigger output register.
These trigger outputs can be set by using a function in the Active_Host DLL on the PC.
The Data Collector project will use LED3 to indicate the state of the Start/Stop signal.

FFLED3 iz used to signify to the user that the Start

ffswitch is enabled

as=ign LED3 = ~2tart stop_cntrl:
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always @ (trigger in byte or led reset or LED or R3T)

begin
if ('R5T)
LED[Z:0] = 2'h=;
else if(led reset)
LED[2:0] = 2'h=;
else if(crigger in byte[2:0])
begin
case (trigger in byte[2:0])
LED[C] = 1'kO;
LED[1] = 1'kO;
LED[Z2] = 1'kO;
defanlt:
LED[2:0] = LED[2:0]
endoase
end
ernd

The two user switches are connected to the input trigger register. Pressing a switch will
send a trigger to the PC to be decoded by the Active_Host DLL.
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always @ (posedge CLE IN or negedge RST)
begin
if('RE3T)
begin
trigger out <=
end
else
begin
if(!5W USER 1 )
trigger out <=
else 1iL(!5W_USER 2 )
trigger out <=
else if(switch_reset)
trigger out <=
else
trigger out <=
end
end

Next, we will add the transfer detection signal from the Arduino. This block will require
three registers.
e transfer_write_reg —This is a latch register to hold the state of the AO(Write
Enable)
e transfer_write —This register is used to start the active_transfer single byte write
to the PC.
o transfer_write_byte —This is an 8 bit register to hold the value of the Data
Collection output.
This block will compare the input signal on TRIGGER_IN_LOW[1] to a high. The
TRIGGER_IN_LOWT[1] pin is routed to Pin 1 of J9 which is routed to the AO(Write
Enable) of the Arduino Data Collector. When this bit goes high, the priority encoder
goes into statement 1 and sets transfer_write_reg and transfer_write high and latches the
value on the LB_UPPER[7:0] pins to the transfer_write_byte register. By setting
transfer_write_reg high, the priority encoder goes into statement 2 which will set
transfer_write register to low and stay in statement 2 of the priority encoder. The back
to back high and low on the transfer_write register will cause the active_transfer
module to latch the value of transfer_write_byte into the active_transfer_library module
and sets up the byte transfer to the PC. When the TRIGGER_IN_LOWI[1] -A0(Write
Enable) pin goes low, the encoder will reset transfer_write_reg and transfer_write to
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low. The encoder goes back to waiting for the TRIGGER_IN_LOW][1] -A0(Write
Enable) to assert high.

alway= @ (posedge CLE_IN or negedge RST)

begin
if (!R3T)
begin
transfer write reg <=
transfer write <=
transfer write byte <= O;
end
else
begin
if(TRIGGER IN LOW[l1] & !'transfer write reg)
begin
transfer write reg <=
transfer write <=
transfer write byte <= LE UPPER:
end
else if (TRIGGER IN LOW[1] & transfer write reg)
begin
transfer write reg <= i
transfer write <=
end
else if(!TRIGGER IN LOW[l1] & transfer write reg)
begin
transfer write reg <=
transfer write <=
transfer write byte <= 0;
end
end
end

This block of code takes care of reading the random word from the Arduino using the
AO0(Write Enable) Pin. However, because the Arduino is expecting a Start/Stop bit on
Digital Pin8, the CPLD code has to provide this bit. This presents a problem, the EPT-
570-AP has 3 eight bit bi-directional ports. Which means each port is has a direction
which is either input or ouput at a given time. However, the ports can be switched
between input and output at any time. Two of the three ports must be used as inputs into
the CPLD for the random word and the AO(Write Enable) Pin. So, the third port can be
used as the output port.
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This, however, causes another problem! The Arduino XIOH connector needs to output
the Amber LED state. So, if one pin on the connector needs to be an output, the EPT-
570-AP port on J10 (XIOH) cannot be an output! This would interfere with the turning
on and turning off of the LED.
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So, we can fix this problem by noting that the 8 bit bi-directional ports on the EPT-570-
AP have Output Enables that allow the CPLD to “float” the signals of the port at any
time. By floating the port, we can multiplex the signals of the port. When we need to
drive the signals from the EPT-570-AP port to the Arduino, we turn on the Output
Enables of the port. And when we need to let the Arduino drive its signals, we turn off

the Output Enables of the port.
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always @ (posedge CLE_6& or negedge RST)
1 begin
if (!RST)
1 begin
transfer write reg <=
transfer write <=
transfer write byte <=

IR _DIR 1 <= ;i //1l=RAtoB; 0=Etokd
IR CE 1 <=

LE_LOWER[C] <= start_stop cntrl;

LB LOWER[7:1] <=

end

In the reset secltion of the synchronous block, we turn the Direction bit to “B to A”
TR_DIR_1<=1O0;

and the Output Enable on.

TR_OE 1 <= 1"b0; (Output Enables are asserted with a zero)

The start_stop_cntrl signal is set by using the TRANSFER_CONTROL state machine
in the following section. So, if the start_stop_cntrl signal is set, the Output Enable is
turned on and the signal will appear on DigitalPin8 on the Arduino XIOH connector. As
the Data Collector code cycles through its loop() function, it will cause the if statement
to branch into its conditional statement. The Data Collector code will assert the
AO(Write Enable) Pin in its conditional statement. The AO(Write Enable) Pin will cause
the CPLD code to enter into its first conditional statement. This first statement turns off
the Output Enables of the Port J10. With the Port turned off, the Arduino can set the
LED on when it executes its code. When the AO(Write Enable) Pin is de-asserted, the
Output Enable of Port J10 is turned back on and the whole process can start over.

Next, we add a TRANSFER_CONTROL state machine to read the Control Register
from the Host PC using the active_transfer EndTerm. This state machine will decode
the 8 bit control register only after a sequence of three 8 bit bytes in the order of 0x5a,
0xc3, 0x7e. The operation of the state machine is as follows.

e The TRANSFER_CONTROL state machine will stay in the idle state of the
parallel encoder until a byte from the active_transfer transfer_to_device register
receives a Oxba.

e This will cause the transfer_control_state to be changed to
TRANSFER_CONTROL_HDRL1.

e The state machine will stay in the TRANSFER_CONTROL_HDR1 state until
the next byte is read from the active_transfer.
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If the byte from transfer_to_device is a 0xc3, the transfer_control_state will be
changed to TRANSFER_CONTROL_HDR2.

If the byte from transfer_to_device is not a Oxc3, the transfer_control_state will
go back to idle.

In the TRANSFER_CONTROL_HDR?2 state , the state machine will stay in this
state until the next byte from the active_transfer is received.

If the byte from transfer_to_device is a Ox7e, the transfer_control_state will be
changed to TRANSFER_DECODE_BYTE.

If the byte from transfer_to_device is not a Ox7e, the transfer_control_state will
go back to idle.

In the TRANSFER_DECODE_BYTE state , the state machine will stay in this
state until the next byte from the active_transfer.
The next byte transferred from active_transfer will be decoded as the Control
Register.

The bits of the Control Register are defined below.

Register Bits Description Assertion
Control 0 Start Stop Cntrl High

1 Not Used

2 LED Reset High

3 Switch Reset High

4 Transfer In Loop Back High

5 Not Used

6 Not Used

7 Not Used

7 Not Used
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S -
S Btate Machine: Control HRegister from Transfer In
S
always @ (posedge CLE _IN or negedge EST)
kegin
if (!'R5T)
begin
transfer in received reg <= 1'b0;
transfer control state <= TRANSFER LOOPEACE IDLE:
transfer in loop back <= 1'kD;
led reset <= 1'LO;
switch reset <= 1'b0;
end
el=e
begin
if(transfer in received & !transfer in received reg)
begin
transfer in received reg <= 1'bl;

case (transfer control state)
TRANSFER CONTRCL IDLE:
if((tranafer in byte = TRANSFER CONTROL BYTE1l))
transfer control state <= TRANSFER CONTROL HDRI:
else if((transfer in byte != TRANSFER CONTROL BYTEL))
transfer control state <= TRANSFER CONTROL IDLE:
else
transfer control state <= TRANSFER CONTROL IDLE:
TRRNSFER CONTROL HDRI1:

if{(tranafer in byte =— TRANSFER CONTROL BYTEZ))
transfer control state <= TRANSFER CONTROL HDRZ:
else if((transfer in byte != TRANSFER CONTROCL BYTEZ))
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transfer control state <= TRANSFER CONTROL IDLE:
else
transfer control state <= TRANSFER CONTRCL HDRI1:
TRANSFER CONTROL HDRZ:
if{(transfer in byte — TRANSFER CONTROL EBYTE3))
transfer control state <= TRANSFER DECODE BYTE;
else if((transfer in byte != TRANSFER CONTROCL EBYTE3))
transfer control state <= TRANSFER CONTROL IDLE:
el=se
transfer control state <= TRANSFER CONTROL HDRZ:
TRANSFER DECODE EYTE:
begin
transfer in loop back <= transfer in byte[C0]:
led reset <= transfer in byte[Z]:
switch reset <= transfer in byte[Z]:
transfer loopback state <= TRANSFER LOOPEACK SET:;
end
TRANSFER CONTROL SET:
begin
transfer control state <= TRANSFER CCNTRCL IDLE;
end
endoase
end
else if(!transfer in received & transfer in received reg)
transfer in received reg <= 1'bO;
end
end |

Next, up is the instantiation for the active_transfer_library. The ports include the input
and output pins and the two buses that connect the active modules. These buses are the
input UC_IN[23:0] and output UC_OUT[21:0].
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active transfer library ACTIVE TRAWSFER LIERARY TNST
{

. aa (aa),

.bc in (bc_inj),
.bc_out (bc_out),
.bd inout (bd inout),
.UC_TIH (UC_IN),
.0OC_ouT (UC_0UT)

y:

Finally, we instantiate the Active EndTerms. For the Data Collection project, we only
need active_transfer and active_trigger EndTerms. The uc_out port for both modules
must be shared. Since they both drive this bus, a bus wide wired-or circuit is used so
that they don’t drive each other. The active transfer EndTerm has a port for the address
(uc_addr). This allows the PC to address up to 8 different modules. Just add a three bit
address to this port and the PC must add this same address to communicate with this
module.
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/{ Instantiate the EPT Active Modules

wire [22#%2-1:0] wuc_out m;
eptWireCR # (.MN(2)) wireCOR (UC_OUT, uc out m):

active trigger ACTIVE TRIGGER INST

(
-uc_clk (CLE_TIN),
.uc_reset (R5T) ,
.uc_in (JC_IN},

f.uc_out (Uc_ouT) ,

.uc_out (uc_out_m[ CO* +: 1%,
.trigger to host (trigger out),
.trigger to_device (trigger in bvte)

):

active transfer ACTIVE TEANSFER INST

(
-uc_clk (CLE_TIN),
.uc_reset (EST) ,
.uc_in (JC_IN},

/.uc_out (UcC_ouT) ,

.uc_out (uc_out _m[ _+* +: 1%,
.2tart_transfer (transfer out),
.transfer received (Cransfer in receiwved),
.uc_addr { Ve
.transfer to host (transfer out byte),
.transfer to_device (transfer in byte)

Next, we are ready to compile and synthesize.

7.1.9 CPLD: Compile/Synthesize the Project

The Quartus Il application will compile/ synthesize the user code,
active_transfer_library, and the active EndTerms. The result of this step is a file
containing the CPLD code with “*.pof”. First, we need to create a project in the
Quartus Il environment. Follow the directions in the section: “Compiling, Synthesizing,
and Programming CPLD”.
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Bring up Quartus I, then use Windows Explorer to browse to
c:/altera/xxx/quartus/qdesigns create a new directory called: “EPT_Data_Collector”.

Open Quartus 11 by clicking on the icon .

Under Quartus, Select File->New Project Wizard. The Wizard will walk you through
setting up files and directories for your project.

-

Directory, Name, Top-Level Entity [page 1 of 5]

What is the working directory for this project?

C:/altera/12. 1sp1/quartus/qdesigns/EPT_Data_Collector E
What is the name of this project?

EPT_S70_AP_U2_Tap )
What is the name of the top-evel design entity for this project? This name is case sensitive and must exactly match the entity name in the design file.
EPT_570_AP_U2_Top [eee)

Use Existing Project Settings...

[ < Back ][ Next > ][ Finish ” Cancel ” Help

At the Top-Level Entity page, browse to the
c:\altera\xxx\quartus\gdesigns\EPT Data_Collector directory to store your project.
Type in a name for your project “EPT 570 AP U2 Top”.

Follow the steps up to Add Files. At the Add Files box, click on the Browse button and
navigate to the project Data Collector install folder in the dialog box. Browse to the
\Projects HDL\EPT Data_Collector \EPT_570_AP_U2_Top folder of the EPT USB-
CPLD Development System CD. Copy the files from the \src directory.

e Active_transfer.vgm

e Active_trigger.vgm

e Active_transfer_library.vgm
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o eptWireOr.v
e ETP_570_AP_U2 Top.v

Add the files:

Files I
Libraries Select the design files you want to indude in the project. Click Add All to add all design files in the project directory to the
4 Operating Settings and Conditions EEEEh
Voltage
Temperature File name: E] Add
4 Compilation Process Settings - N
Ezrly Timing Estimate File Mame Type Library  Design Entry,
Incremental Compilation . farc/eptWireOR.v Verilog HDL File <Mone =
Physical Synthesis Optimizations .. ferc/EFT_S70_AP_U2 Top.v Verilog HOL File <Mone > Remove
4 EDA Toal Settings ..fsrcfactive_trigger. vgm Verilog Quartus Mapping File <Mone >
Design Entry/Synthesis ..fsrcfactive_transfer_library.vgm Verilog Quartus Mapping File <Mone > Up
Simulation ..ferc/active_transfer.vgm Verilog Quartus Mapping File <Mone >
Formal verification Dawn
Board-Level —
4 Analysis & Synthesis Settings ULEEES
WYHDL Input
Verilog HOL Input
Default Parameters
Fitter Settings
TimeQuest Timing Analyzer
Assembler

Design Assistant

SignalTap 11 Logic Analyzer

Logic Analyzer Interface
PowerFlay Power Analyzer Settings
55N Analyzer

« m | 3

[ ¥ Buy Software ] [ OK ] [ Cancel I Apply

Continue following the instructions by adding a device and finishing the project
instantiation. Then, add the Pins.
e Under Assignments, Select Import Assignments.

e At the Import Assignment dialog box, browse to the
\Projects HDL\EPT_Data_Collector \EPT_570_AP_U2_Top folder of the EPT
USB-CPLD Development System CD. Select the Quartus Specification file,
“EPT_570_AP_U2_Top.qgsf”.

e Click Ok. Under Assignments, Select Pin Planner. Verify the pins have been
imported correctly.

Next, we need to add the Synopsys Design Constraint file. This file contains timing
constraints which forces the built in tool called TimeQuest Timing Analyzer to analyze
the path of the synthesized HDL code with setup and hold times of the internal registers.
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It takes note of any path that may be too long to appropriately meet the timing
qualifications. For more information on TimeQuest Timing Analyzer, see

http://www.altera.com/literature/hb/qts/qts_qii53018.pdf?GSA _pos=1&WT.0ss r=1&
WT.oss=TimeQuest Timing Analyzer

Browse to the \Projects HDL\EPT_Data_Collector \Altera_ EPM570_U2 folder of the
EPT USB-CPLD Development System CD. Select the “EPT 570 AP U2 Top.sdc”
file.

—
— e . 4 —

@\'J-\ | « Products b Earth People Technology » EPT USB-CPLD Development System CD b Projects HDL » EPT_Data_Collector » EPT_S570_AP_U2 Top »

Organize + | | Open  Sharewith  Bum  Newfolder
. Earth People Technology *  Name - Date modified Type Size
. EPTI2C Prme:t cD || EFI_3/U_AF_UZ_lop.rit.summary 373/ 015 L1 AM SUMMARY File 1 KB
EPT Projects Folders | EPT_570_AP_U2_Top.flow.rpt 33/20131:12AM  RPTFile 7K8
EPT USB-CPLD Development System CD || EPT_570_AP_U2_Top,jdi 3/2013112 AM  JDIFile 1KB
Arduino IDE |_| EPT_570_AP_U2 Top.map.rpt 3/3/20131:12 AM RPT File 42 KB
Documentation |1 EPT_570_AP_U2_Top.map.smsg 33/2013112AM  SMSG File 1KB
Drivers |1 EPT_570_AP_U2_Top.map.summary 3/2013112AM  SUMMARY File 1kB
Projects_ActiveHost 328it | L] EPT_570_AP_U2 Top.pin 3/2013112AM  PINFile 15KB
Projects_ActiveHost_648it H |1 EPT_570_AP_U2_Top.pof 3/2013112AM  POFFile 15KB
Projects_Arduino L EPT_570_AP_U2_Top.qpf 10/22/201212:04 ..  QPFFile 2K8
Projects_HDL |1 EPT_570_AP_U2_Top.qsf 1/28/201312:07 M QSF File 6KB
EPT_Data_Collector || EPT_570_AP_U2_Top.gsf.bak 10/22/201212:05 ..  BAKFile 3KB
Ep_'rism_iApiM,g’TDp || EPT_570_AP_U2_Top.qws 3013131 AM QWS File 2KB
EPT_570_AP_U2_Top |_| EPT_570_AP_U2_Top.sdc 1/24/201310:01 PM  SDCFile 4KB
o |1 EPT_570_AP_U2_Top.sta.rpt 3/3/2013L12AM  RPTFile 139 kB
EPT_Transfer_ Test || EPT_570_AP_U2_Top.sta.summary 3/2013112AM  SUMMARY File 1kB
Quartus_Programmer ~ || EPT_570_AP_U2_Top_assignment_default.. 1/24/20139:18 PM  QDF File 56 KB
EPT_570_AP_U2 Top.sdc State: BB Shared Size: 339 KB Shared with: Homegroup
SDC File Date modified: 1/24/201310:01 PM Date created: 1/28/201311:30 PM

Copy the file and browse to c:\altera\xxx\quartus\qdesigns\EPT Data_Collector
directory. Paste the file.

o, n—
@\J" » Computer » Gateway (C:)

» alters » 121spl » quartus b qdesigns » EPT Data Collector b ~ 4]
Organize » [ Open  Bum  MNewfolder
qdesigns ~ Neme ’ Date modified Type Size
EPT_Data_Collector
db 3/14/201312:07 AM  File folder
EPT Transfer Test .
i (S EPT_570_AP_U2 Top.gef 3/14/20131206 AM  QPF File 2k8
(R ] EPT_570_AP_U2_Top.gsf 3/14/201312:07 AM QSF File 4KB
! incr_comp_makefile R )
| EPT_570_AP_U2_Top.qsfbak 3/14/20131208 AM  BAK File +KB
vhdLverilog_tutorial
[ | EPT 570_AP_U2 Topasde 1/24/201310:01 PM__ SDC File k8]

. sope_builder

E altera_inspector.logzip
91

book

Brother

CIMTEMP

Documents and Settings

B

Jolly
Business Opportunities
Capitol_College
Code FPGA

Norumente

EPT_S70_AP_U2 Top.sdc Date modified: 1/24/2013 10:01 PM
Size: 339 KB

SDC File

Date created: 3/14/201312:09 AM

and select the Start Compilation button.
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This will cause the compile and synthesization process. After successful completion, the
screen should look like the following:

1 Qs - 12 plrsldesonF Dt ol LST0 A0 U2 Top 05700 U2 Top i
File E ew Project Assignments Processing Tools  Window Help & Pmr—— ®
DEEd & @ 9 oi[eErsnaruin = " SEF D reBD QB AeD
Project Navigator i@ x ‘ @& Compilation Report - EFT_570_AP_U2_Top [x]

Entty Table of Contents 1s
iy MAX I EPMSTOTI00CS BB Flow Summary Flow Status Successful - Thu Mar14 00:11:06 2013
4 4 EPT_ST0_AP_U2 Top =5 Flow Settings QuartusT164-Bit Version 121 Build 243 01/31/2013 5P 1 ) Web Edition
B active_transfer:ACTIVE_TRANSFER INST 23 Flow Non-Default Global Settings Rl AR M T
> B8 active_transfer_lbrary:ACTIVE_ TRANSFER L. 9 Flow Elapsed Time LASEETy e B ARIRTE
B89 active trigger:ACTIVE_TRIGGER INST 7 Flow OS Summar. ¥ e gﬁs‘;mnua
4 eptWireORwireOR |2 FlowLog o
imi inal
L Anal, & Synthesi:
I L fnabysis 4 283 /570 (50 %)
€ Queten ) 51776 (67 %)
E— @&  Full Compilation was successful (49 warnings) 0
L =T J L1 J 0/1(0%)
Oy tierarchy [ E]Fies | # Desgnunits | el
[Tasks EX-]
Flow: [Compiation | [[customize.
Task

& | 4 P Compile Design o
1 > B Analysis & Synthesis o
L4 o

L4 o

< o

< > B EDA Netlist Writer o

Ui Program Device (Open Programmer)

A1

[x]

8
R e

i 2102
> @
i
b
i
2
b
iz [

j a ;

=\ System (1) J\_Processin g (120)

100%  00:00:15

If the synthesis fails, you will see the failure message in the message window. Note that
in addition to fatal errors, the compile process can produce “warnings” which do not
necessarily prevent execution of the code but which should be corrected eventually.

At this point the project has been successfully compiled, synthesized and a
programming file has been produced. See the next section on how to program the
CPLD.

7.1.10 CPLD: Program the CPLD

The final step is programming the “*.pof™ file into the CPLD. Follow the section:
“Programming the CPLD”.
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=

Connect the EPT-570-AP to the PC,

Open up Quartus II,

Open the programmer tool

In the upper left corner of the Programmer Tool, there is a button labeled
“Hardware Setup”. Verify that EPT-Blaster v1.3” has been selected. If not,
go to the section JTAG DLL Insert to Quartus 11 and follow the directions.
e Check the box under Program/Configure

e Click the Start button.

When the programming is complete, the Progress bar will indicate success.

@ Programmer - Ci/altera/12.1spl/quartus/qdesigns/EPT_Data_Collector/EPT_370_AP_U2_Top - EPT_370_AP_U2 _Top - [Chain3.cdf]* L =T ﬂhj
File Edit View Processing Tools Window Help 5 A

Search altera.com @

2, Hardware Setup...| SRR NI Mode: Progress: 100% (Successful) .

[ Enable real-time ISP to allow background programming (for MAX II and MAX V devices)

0 File Device Checksum Usercode Program/  Verify  Blank- Examine Se
Check

Configure

aih Stop output_files/EPT_570_A... EPM570T100 00313A26 FFFFFFFF ] = i
CFM

m B |
9 B ©

Delete

;

i

i Change File. ..

< [

il Save File

T up
TDI
Jhipown E— 4 _|

At this point, the EPT-570-AP is programmed and ready for use.

em | »||~

7.1.11 PC: Design the Project

The final piece of the Data Collection Sampler is the PC application. This application
will fetch the data from the CPLD of the EPT-570-AP and display it on the screen. It
includes user code, windows form, and the Active_Host DLL.
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2 hurm ot LEX

ACTIVE_TRANSFER = —
E S e DATA RCVD ——
Z— EVENT!
woressZ1| VY ol A Y 4 B VT

ACTIVE_TRANSFER _ ACTIVE_HOST
LIBRARY DLL

The Active_Host DLL is designed to transfer data from the CPLD when it becomes
available. The data will be stored into local memory of the PC, and an event will be
triggered to inform the user code that data is available from the addressed module of the
CPLD. This method, from the user code on the PC, makes the data transfer transparent.
The data just appears in memory and the user code will direct the data to a textbox on
the Windows Form.

The Data Collector project will perform the following functions.
Find EPT-570-AP Device.

Open EPT-570-AP Device.

Start the Arduino data collection process.

Wait for data from EPT-570-AP.

Display data from EPT-570-AP in textbox.

7.1.12 PC: Coding the Project

The user code is based on the .NET Framework and written in C#. The language is great
for beginners as it is a subset of the C++ language. It has the look and feel of the
familiar C language but adds the ease of use of classes, inheritance and method
overloading. C# is an event based language which changes the method of writing code
for this project. See the section “Assembling, Building, and Executing a .NET Project
on the PC” for a better description of event based language programming.

To start the project, follow the section “Assembling, Building, and Executing a .NET
Project on the PC”. Use the wizard to create project called “Data_Collector”. When the
wizard completes, the C# Express main window will look like the following.
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-lUS1INg System;
using System.Drawing;
using System.Collections;
using System.Windows.Forms;
using System.Data;
using System.Threading;
using System.Runtime.InteropServices;
using System.Diagnostics;

-Inamespace Data_Collector

1

- public partial class Data_Collector @ System.Windows.Forms.Form

1

+ public Data_(ollectﬂr{)[::

These statements setup the namespace and the class for the project. There are several
other files that are created by the wizard such as Form1.Designer.cs, Program.cs,
Forml.resx. We don’t need to go into these support files, we will just focus on the
Forml.cs as this is where all the user code goes.

The project environment must be set up correctly in order to produce an application that
runs correctly on the target platform. Visual C# Express defaults new projects to 32 bits.
If you OS is a 64 bit platform, use the following directions to set up a 64 bit project.
First, we need tell C# Express to produce 64 bit code if we are running on a x64

platform. Go to Tools->Settings and select Expert Settings
[4] Data_Collector - Microsoft Visual CF 2010 Expres

File Edit View Project Build Debug Data Tools | Window Help

Pl S | 8 29 - ® | T Connect to Database.. ~| | # [EPT_570_AP_Data_Collector | | &3] 258 (5 3¢ B

> _;j Code Snippets Manager... Ctrl+K, Ctrl+B

| 4 Solution Explorer Forml.Designer.cs Forml.cs Forml.cs [Design]
I g_' ‘ (2] Choose Toolbox ftems...
I EE ; Solution 'Data_Collector' (1 project) EJ; Extension Manager... -

= » [=d Properties

T > |3 References Settings U Basic Settings

E"" 5] active_transfer.cs Customize... v Expert Settings

E 4 H ;”’:1‘551 b Options... (=i

%] Forml.Designer.cs
] Program.cs ? Resources L) Gl Import and Export Settings...

Define TRACE constant

Settings Allow unsafe code

Reference Paths Optimize code

Signing Errors and warnings

Security Warning level:

Go to Tools->Options, locate the “Show all settings” check box. Check the box.
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4 Environment Recent files
General M  items shown in Window menu
Fents and Colors
Keyboard 10 iterns shown in recently used lists
1> Text Editor
1» Debugging

Visual experience

|¥] Automatically adjust visual experience based on client performance
Enable rich client visual experience
Use hardware graphics acceleration if available

Visual Studio is currently using hardware-accelerated rendering. The visual
experience settings automatically change based on system capabilities.

Show status bar
Close button affects active tool window enly
[] Auto Hide button affects active tool window only

Restore File Associations

ok |[ cancel |

In the window on the left, go to “Projects and Solutions”. Locate the “Show advanced
build configurations” check box. Check the box.

Options I — l 7 X3 |

 Environment Projects location:

4 Projects and Solutions c\users\nelsonstrfgridocumentsiwvisual studic 2010\Projects E]
General .
Build and Run User project templates location:

\ Text Editor chusers\nelsonstrfgridocuments\visual studio 2010\Templates\ProjectTemp E]

> Debugging User item templates location:

b Database Tools cusers\nelsonstrfgridocumentsiwvisual studie 2010\ Templates\ItemTemplat E]

[+ Text Templating

[» Windows Forms Designer

Always show Error List if build finishes with errors
[ Trpck Activedbermmn-Salution Explorer

Show advanced build configurations

[7] Save new projects when created

[#] Warn user when the project location is not trusted
[7] Show Output window when build starts
Prompt for symbelic renaming when renaming files

Show all settings

ok ][ Cancel

Go to Build->Configuration Manager.
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/L] Data Collector

File Edit View Refactor Project Bul\d| Debug Data Tools Window Help

P -G | # s
P b A (12| = a2 |
Selution Explorer

2 aE|EE

A

Build Solution F&
Rebuild Solution

%8  Publish Data_Collector

Configuration Manager...

'; Solution 'Data_Collector' (1 project)
4 |5 Data_Collector
> [=d Properties
[ |2l References
[=] active_transfer.cs
a4 [ Forml.cs
ﬁ Forml.Designer.cs
#] Program.cs

saounog eleq gl x

//Parameters

public const byte TRIGGER_OUT_COMMAND =
public censt byte TRANSFER_OUT_COMMAND =
public const byte BLOCK_OUT_COMMAND = @x

// Main object loader
=] private void Data_Collector_Load (object

{

// Call the List Devices function
ListDevices();

}

// Main connection function

In the Configuration Manager window, locate the “Active solution platform:” label,

select “New” from the drop down box.

Configuration Mal EE

Active solution configuration:

Active solution platform:

i [Release

-] s J

Project contexts (check the project configurations to build or dep

Project

Data_Collector Release

Configuration

<Edit..»

[=] 6

[~

In the New Solution Platform window, click on the drop down box under “Type or

select the new platform:”. Select “x64”.
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v
Conﬁgumt’lT Manager — . — - |Ml

Active solution configuration:

Active solution platform:
Release -] s -

Project contexts (check the project configurations to build or deploy):

Data_Collector

Type or select the new platform:

Any CPU
Itanium
|

Create new project platforms

Click the Ok button. Verify that the “Active Solution Platform” and the ‘“Platform” tab
are both showing “x64”.

Configuration Mal m
Active solution cenfiguration: mﬁ(}rm:
(e e N\ 3
Project contexts (check the project configurations to buildfor deploy): \

Project Configurati Platform Build
Data_Collector Release E‘ bd lz‘

Click Close.

Then, using the Solution Explorer, you can right click on the project, select Properties
and click on the Build tab on the right of the properties window.
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Al Solution Explorer v 0x

Bla2EEE
o Solution 'Data_Collector' (1 project)
4[] Data Coltertar

Forml.cs x [ElaofeR

"?SData_CoHector.Data_CoHector
//Parameters
nublic const byte TRIGGER_QUT_COMMAND = @xl;

~| & TRIGGER_OUT_COMMAND

> =i Prop |ﬁ| Build ublic const byte TRANSFER_OUT_COMMAND = @x2;
. [ Refel Rebuild ublic const byte BLOCK_OUT_COMMAND = @x4;
Elactv @ publish..
4[] Form o , ¥ Main object loader
=N rivate void Data_Collector_Load (object sender, System.Eventirgs e)
@] Prog  Add Reference... -
Add Service Reference...
// €all the List Devices function
Set as StartUp Project ListDevices();
Debug 3
% Cut Ctrl+X
4 Paste Ctrl+V Main connection function
X Remove Del rivate unsafe Int32 ListDevices()
Rename Int32 result;
% Properties Alt+Enter Inesz ':‘"'"—devues)
Int32 iCurrentIndex;

// Open the DLL
result = EPT_AH Open(null, null, null);
if (result |- @)

{

Verify that the “Platform:” label has “Active (X64)” selected from the drop down box.

Data_Collector x |jfaiitey

Solution Explorer

| 5(E

active_transfer.cs gn

2 Solution 'Data_Collector’ (1 project) Application
[ Data.Collector Configuration: [ Active (Release) | Platform: [Active (64) -
» [=d Properties Build
» (3] References : General
[:5] active_transfer.cs Gl
4 E Forml.cs peEny Conditional compilation symbols: |
e .
&) Forml Designer.cs [T] Define DEBUG constant
& Program.cs Resources
Define TRACE constant
Settings

Allow unsafe code

Reference Paths Optimize code

Signing Errors and warmings
wr'~ Wering et
Publish

Sunnress warninns:

Next, unsafe code needs to be allowed so that C# can be passed pointer values from the
Active Host. Right click on the “Data Collector” project in the Solution Explorer. Select
Properties.
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Data Tools Window Help

- Sdd| s B9 -0-8-Bp
iOahhaefFlEE 208685

L

W

Solution Explorer

= [a

= Solution 'Data_Collector' (1 project)
proj

4 |5 Data_Collec*-

saounog eyeq 1§ xogjoo) ox,

MR Data_Collector active_transfer.cs

Forml.Designer.cs

"BData_CcHectcr.Data_CcHectcr
—lusing System;
ucina Sustam, Collections.Generic;

. =d Properti Build .ComponentModel;
> [aal Referene Rebuild ,gata,:
- .Drawing;
] active tr [l publish.. “Ling; &
4[] Forml.c :
P Add v )Text;
%] Forrr .Windows.Forms;
] Program Add Reference... .Threading;
Add Service Reference... .Runtime.InteropServices;
X .Diagnostics;
Set as StartUp Project
Debug » ita_Collector
% Cut i artial class Data_Collector : F
4 Paste Ctrl+V
X Remove Del ic Data_Collector()
Rename InitializeComponent();
Properties Alt+Enter
for (int 1 = @; i < EPTTransmit
i
EPTTransmitDevice[i] = new
b

Click on the Build tab and locate the “Allow unsafe code” check box. Check the box

Data_Collector > EElaQUR{ElL (= Xa

Now we are ready to start coding.

Forml.Designer.cs Forml.cs

Application
General
Build . o
Conditional compilation symbols:

s Eozmi [ Define DEBUG constant
Debug Define TRACE constant
Resgurces Allow unsafe code
Er Optimize code
Reference Paths Errors and warnings
Signing Warning level: 4
Seetmitl Suppress warnings:
Publish Treat warnings as errors

@ Mone

© All

Next, we add two classes for our device. One class stores the information useful for our

device for Transmit to the EndTerms s

uch as, address of module, length of transfer etc.
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f//Create an array of the Transfer Class for device
Transfer[] EPTTransmitDevice = new Transfer[8];

The next class is used to store parameters for receiving data from the device.

//Create a Receive object of the Transfer Class.
Transfer EPTReceiveData = new Transfer();

The first function called when the Windows Form loads up is the
Data_Collector_Load(). This function is called automatically upon the completion of
the Windows Form, so there is no need to do anything to call it. Once this function is
called, it in turn calls the ListDevices().

// Main object loader
private wvoid Data_Collector_Load (cbject sender, System.Eventhirgs e)

1
/f Call the List Devices function
ListDevices();

}

The ListDevices() function calls the EPT_AH_Open() function to load up the
ActiveHost DII. Next, it calls EPT_AH_QueryDevices() which searches through the
registry files to determine the number of EPT devices attached to the PC. Next,
EPT_AH_GetDeviceName() is called inside a for loop to return the ASCII name of
each device attached to the PC. It will automatically populate the combo box,
cmbDevList with all the EPT devices it finds.
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// List Devices|functi0n
private unsafe Int32 ListDevices ()
1
Int32 result;
Int32 num_devices;
Int32 iCurrentIndex;

// Open the DLL

result = EPT_AH Open(null, null, null);

if (result != @)
1
MessageBox.Show("Could not attach to the ActiveHost library™);
return @;

}

// Query connected devices
num_devices = EPT_AH_QueryDevices();

//Prepare the Combo box for population
iCurrentIndex = cmbDevlist.SelectedIndex;
cmbDevlist.Items.Clear();

// Go through all available dewices
for (device index = @; device index « num_devices; device index++)

1
String str;
str = Marshal.PtrToStringAnsi((IntPtr)EPT_AH_GetDeviceName(device_index));
cmbDevLlist.Items.Add(str);
¥
return 8;

The user will select the device from the drop down combo box. This value can be sent
to the OpenDevice() function using the button Click of the Open button.

// Open the device

if (EPT_AH_OpenDeviceByIndex(device_index) == false)
{
printf(“"Could not open device ®s\n", EPT_AH_GetDeviceName(device_index));
exit(e);

USB High Speed Transfer B v

The device_index variable is used to store the index of the device selected from the
combo box. This variable is passed into the EPT_AH_OpenDeviceBylIndex(). This
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process is started by the user clicking on the “Open” button. If the function is
successful, the device name is displayed in the label, labelDeviceCnt. Next, the device
is made the active device and the call back function is registered using the
RegisterCallBack() function. Finally, the Open button is grayed out and the Close
button is made active.

// Open the device
public unsafe Int32 OpenDevice()
1
device_index = (int)cmbDevlist.SelectedIndex;
if (EPT_AH_OpenDeviceByIndex(device_index) == @)
1
String message = "Could not open device ™ +
Marshal.PtrToStringAnsi((IntPtr)EPT_AH_GetDeviceName(device_index)) + ", " +
Marshal.PtrToStringAnsi((IntPtr)EPT_AH GetDeviceSerial(device_index));
MessageBox. Show(message);
return @;

h

else

labelDeviceCnt.Text = "Connected to device " +
Marshal.PtrToStringAnsi((IntPtr)EPT_AH_GetDeviceName(device_index)) + ", " +
Marshal.PtrToStringfnsi((IntPtr)EPT_AH GetDeviceSerial(device_index));

}

// Make the opened device the active device
if (EPT_AH_SelectActiveDeviceByIndex(device_index) == @)
i
string message = "Error selecting device: ¥s " +
Marshal.PtrToStringfAnsi((IntPtr)EPT_AH GetlLastError());
MessageBox.Show(message);
return @;

}

// Register the read callback functicn
RegisterCallBack();
btnOpenbevice.Enabled = false;
btnCloseDevice.Enabled = true;

return 8;

Next, the callback function is populated. This function will be called from the Active
Host dll. When the EPT Device has transferred data to the PC, the callback function
will do something with the data and command.
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// Actual callback function which will read messages coming from the EPT device
unsafe void EPTReadFunction(Int32 device_id, Int32 dewice_channel, byte command, byte payload,

{

byte* message = data;

// select current device
EPT_AH SelectActiveDeviceByIndex(device_id};

//Aadd command and device_channel to the receive object
EPTReceiveData.Command = (({command & COMMAND DECODE) >»> 3);
EPTReceiveData.Address = device_channel;

//Check if the command is Block Receive. If so,
ffuse Marshalling to copy the buffer inte the receive

/fobject

if (EPTReceiveData.Command == BLOCK_OUT_COMMAND)

1
EPTReceiveData.Llength = data_size;
EPTReceiveData.cBlockBuf = new Byte[data_size];
Marshal.Copy(new IntPtr{message), EPTReceiveData.cBlockBuf, @, data_size);

¥

else

1
EPTReceiveData.Payload = payload;

¥

EPTParseReceive();

Because the callback function communicates directly with the dll and must pass
pointers from the dll to the C#, marshaling must be used. Marshaling is an advanced
topic and will not be covered in this manual.

When EPTReadFunction() callback is called and passed parameters from the Active

Host dll, it populates the EPTReceiveData object. It then calls EPTParseReceive()

function. This function uses a case statement to call the TransferOutReceive() function.
private wvoid EPTParseReceive()

{
switch (EPTReceiveData.Command)
{
case TRANSFER_OQUT _COMMAND:
TransferOutReceive();
break;
default:
break;
¥
¥

TransferOut Receive() creates a string from the EPTReceiveData.Payload parameter.
Then sends the string to the textbox, tbDataBytes.
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public woid TransferOutReceive()

1
string WriteRcwChar = "";
WriteRcvChar = String.Format("{@}", (int)EPTReceiveData.Payload);
thDataBytes.AppendText(WriteRcwChar + " ");

h

Controls such as buttons are added to the Form1.cs[Design] window which allow
turning on and off signals. These include
e DbtnWriteByte
btnTransferReset
btnOk
btnClose
btnResetBlock

Refer to section 1.6.4 Adding Controls to the Project for details about using the
ToolBox to place controls on a design. The btnWriteByte click event calls the
EPT_AH_SendTransferControlByte(). This function is used to turn on/off bits in the
Control Register in the CPLD code. The btnWriteByte will set the start_stop_cntrl
signal in the CPLD to one. This signal starts the Arduino Data Collector sending its
random word to the CPLD.

private wvoid btnWriteByte Click{cbject sender, Eventirgs e)

1
int address_to_device;
address_to_device = Convert.ToInt32(tbaAddress.Text);
EPT_AH SendTransferControlByte((char)2, (char)l);

¥

The btnTransferReset sets the start_stop_cntrl bit in the Control Register to zero. This
action will cause the Arduino Data Collector to stop sending the random word to the
CPLD.

private woid btnTransferReset Click({cbject sender, Eventirgs e)

1
int address_to_dewvice;
address_to_device = Convert.ToInt32(tbAddress.Text);
EPT_AH_SendTransferControlByte((char)address_to_device, (char)e);
¥

The btnResetBlock button will clear the tbDataBytes textblock. The Clear() method is
inherited from the textbox class.

private woid btnResetBlock Click(cbject sender, Eventirgs e)

1
¥

thDataBytes.Clear();

Page 146



% EARTIHPEOPRPLE

TECHNOLOGY
USB CPLD Development System User Manual

The btnOk and btnClose buttons are used to end the application. It calls the function
EPT_AH_CloseDeviceBylIndex() to remove the device from the Active Host dll. The
buttons btnOpen and btnClose have their Enabled parameter set to true and false
respectively. The Enabled parameter controls whether the button is allowed to launch an
event or not. If it is not enabled, the button is grayed out. At the end of each click event,
the Application.Exit() method is called. This exits the form.

private woid btnOk Click{cbject sender, Eventirgs e)

1
EPT_AH CloseDeviceByIndex(device index);
btnOpenDevice.Enabled = true;
btnCloselevice.Enabled = false;
lblDeviceConnected.Text = "";
Application.Exit();

}

private woid btnCancel Click({cbject sender, Eventirgs e)

1
EPT_AH CloseDeviceByIndex(device index);|
btnOpenDevice.Enabled = true;
btnCloselevice.Enabled = false;
lblDeviceConnected.Text = "";
Application.Exit();

h

This is all that is needed for the Data Collector project. The Arduino will generate a
random 8 bit word. It then transmits that word to the CPLD using the AO
(WRITE_ENABLE) signal. The CPLD transmits the 8 bit word to the PC using the
ACTIVE TRANSFER module of the Active_Transfer Library. The dll reads the 8 bit
word into local memory. It then calls the Callback function, EPTReadFunction. The 8
bit is finally displayed to screen using the MessageBox.Show().

7.1.13 PC: Compiling the Active Host Application

Building the Data_Collector project will compile the code in the project and produce an
executable file. It will link all of the functions declared in the opening of the
Data_Collector Class with the Active Host dll. The project will also automatically link
the FTD2XX.dll to the object code. Follow section: Assembling, Building, and
Executing a .NET Project on the PC. Browse to the
\Projects_ActiveHost xxBIt\EPT_Data_Collector \Data_Collector\ folder of the EPT
USB-CPLD Development System CD. Copy the following files into the project.

e Active_transfer_xxx.cs

e Data_Collector.csproj
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e Data_Collector.csproj.user
e Forml.cs

e Forml.Designer.cs

e Program.cs

To build the project, go to Debug->Build Solution.

File Edit View Refactor Project Build @ Debug Data Tools Window Help

kR == W= N REEEN Build Solution F6 || |68 ~| | (# |btnOp

P b A M| = | = Rebuild Solution

& Solution Explorer %l Publish Data_Collector W
or

| 5 (2] | == Configuration Manager... n

B

; Solution 'Data_Collector' (1 project) —lusing System;
4 _E Data_Collector using System.Collections.Generic;

using System.ComponentModel;
using System.Data;
. i System.D ing;
E active_transfer.cs Ezi:g Si:t:: L;:::’-ﬂg,
. H

4 ;.Forml.cs . using System.Text;

%] Forml.Designer.cs using System.Windows.Forms;

] Program.cs using System.Threading;

using System.Runtime.InteropServices;
using System.Diagnostics;

> [=d] Properties
»  [«3] References

sa2unog ejeq 1 xoqjoo)

—Inamespace Data_Collector

= public partial class Data_Collector : Form
1
= public Data_Collector()

{

InitializeComponent();

The C# Express compiler will start the building process. If there are no errors with code
syntax, function usage, or linking, then the environment responds with “Build
Succeeded”.

Find Results

ST

F_.‘._; Error List -ﬂ Find Results

Build succeeded
If the build fails, you will have to examine each error in the “Error List” and fix it
accordingly. If you cannot fix the error using troubleshooting methods, post a topic in
the Earth People Technology Forum. All topics will be answered by a member of the
technical staff as soon as possible.

At this point, the environment has produced an executable file and is ready for testing.
Next, we will connect everything together and see it collect data and display it.
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7.1.14 Connecting the Project Together

Now we will connect the Arduino, EPT 570-AP-U2, and the PC to make a Data
Collector. First, connect a USB cable from a USB port on the PC to the Arduino.

Next, open the Arduino IDE and select File->Open and select your sketch created

earlier, Arduino_Data_Collector_Code_U2.ino.

L:J_ Open an;ldnino
Look Arduino, olect; - & 4
T ==
R Name Date modified Type _
~» __ Arduino_Data_Collector_Code.ino 10/23/20128:31 AM  INO File
Recent Places
Desktop
2 -
=
Libraries
Computer
-
@ :
Network
Fonams: |
Fles of type. Al Files () [ cancal |

Select the file and click Open. The sketch will now populate the Arduino IDE window.
Compile and Download the sketch into the Arduino microcontroller using the Upload
button.
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Arduino_Data_Collector._Code | Arduino L0. [E=EE

File Edit Sketch Tools Help

Arduino_Data_Collector_Code

I -
Copyright Earth People Technology Inc. 2012

Data Collector Random Zeed

m

Platform: EPT-5T70-AP-TT2

i

int count = 07
int ledPin = 13;

void setup ()

i
DDRD = B11111111; //%et Port D as outputs
PORTD &= EL11111111; //Turn on Fort D pins

pinMode (A0, OUTEUT) ;
pinMode (ledPin, OUTPUT):

Arduino Uno on COMAE

The Arduino IDE will compile the project, then transmit the machine level code into the
ATMega328 SRAM to start the program. When this is complete, the Yellow L LED
will blink about once per second.

HADE
INITALY

If this LED is blinking at the rate of once per second, the Arduino and the Data
Collector project are ready for the EPT 570-AP-U2 code.

The CPLD should already be programmed with its Data Collector Project. If it isn’t,
follow the instructions in section 3.1.10.
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Open the EPT Data Collector on the PC by browsing to the Data Collector project
folder. Locate the executable in the \bin\x64\Release folder.

@uv <« EPT USB-CPLD Development System CD » Projects_ActiveHost 64Bit » EPT_Data_Collector » Data_Collector » bin » 364 » Release - |4
o
Qrganize = @ Open Share with = Burn New folder
. EPT USB-CPLD Develepment System CD et Name : Date modified Type Size
. Arduino_IDE . R . o
%) ActiveHost64.dIl 3/2/2013 9:44 PM Application extens... 27 KB
. Documentation -
Di 2 Data_Collector.exe 3/3/201312:31 AM  Application 15KB
. Drivers
& Data_Collector.pdb 3/3/20131231 AM  Program Debug D... 40 KB
Prajects_ActiveHost_32Bit o i i i
! ) ) [57 Data_Collector.vshost.exe 3/3/20131218 AM  Application 12 K8
. Projects_ActiveHost_64Bit ’ L R R .
|| Data_Collector.vshost.exe.manifest 8/31/2009 12:40 AM  MANIFEST File 1KB
ActiveHost_1.0.0.8 B
(%) ftd2nodd.dil 1/18/2013 3:54 PM Application extens... 252 KB
. EPT_Data_Collector
Data_Collectar 3
. bin T
Debug
. Release
ufid
. Release
obj
. Properties
. EPT_Transfer_Test 52
J| Data_Collector.exe State: 3B Shared Size: 15.0 KB Shared with: Homegroup
l Application Date modified: 3/3/2013 12:31 AM Date created: 3/3/2013 12:37 AM

Initiate the application by double clicking the application icon in the \Release folder of
the project. The application will open and automatically load the Active Host dll. The
application will locate the EPT 570-AP-U2 device. Next, the combo box at the top will
be populated with the name of the device.

ol Data Collector E'@

EPT USB <-> JTAG&Serial Cable B

Receive Byte Aricress 2

Select the EPT 570-AP device and click the Open button. If the Active Host application
connects to the device, a label will indicate “Device Connected”. Next, select the
address of the Active Transfer module in the CPLD. In our case it is “2”.
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’ o5 Active Host =R
EPT USB <-> ITAG&Serial Cab  Device Cornected
|Open | | Close | o ;
Recsived Data

7.1.15 Testing the Project

To test our Data Collector project, just click on the Start button. As soon as the device
connects, the data from the Arduino will appear in the received data textBox.

o Active Host [ = | =

EPT USB <-> JTAG&Serial Cab  Device Connected

Address 2
Received Data
il
36
Ta
ce
15
78

And that’s all there is to the Data Collector Project. It’s up to the user to use this project
as a base to create much larger projects. You can easily make a volt meter using this
project by turning off the Random number generator in the Arduino and reading the
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Analog Pins. Also, reformat the textBox display that it shows in decimal instead of the
Hexadecimal display.

8 Hyper Serial Port (HSP) Application

Communication with the CPLD code from the PC is effected through the Hyper Serial
Port which transmits to and from the CPLD via the FT245/Side B channel. Note that the
Hyper Serial Port does not download any information for storage in the CPLD memory,
but merely sends and receives signals to and from the active library modules in the
CPLD. The EPT USB-CPLD system permits up to eight separate trigger, byte transfer
and block transfer modules to be loaded in the CPLD via the Quartus Il software
system.

HSP also provides a visual control and interface window with a variety of control
options available. Details are provided at the HSP website,
http://earthpeopletechnology.com/ where the software may be downloaded to a user’s
PC.

8.1 Summary of Hyper Serial Port (HSP) Capabilities

HyperSerialPort is a serial terminal emulator which has built in tools to assist
developers of embedded electronics to quickly diagnose problems associated with the
design and programming of microcontrollers. It is built on the Microsoft .NET
Framework 4.0 and designed for Windows 7, 32-bit. It has been tested also with
Windows XP. Various embedded electronics evaluation tools are included in HSP.
These are briefly described in the following sub-sections.

8.2 Embedded Scripting Evaluator

The Embedded Scripting Evaluator allows developers to run Python scripts within the
HSP environment. This will allow users to develop real time feedback loops to mimic
processor-to-device communications. The user could write a script to emulate an 12C
device and use an embedded processor to communicate with the 12C device and debug
communication errors. Caution must be used when using this mode. HSP does not put
any restrictions on using Python scripts and thus user scripts could be generated which
could damage the OS. Care must used when writing Python scripts in this mode.

HSP contains an embedded scripting evaluator which enables Python scripts to be used
to generate commands to read and write to the CPLD trigger and active transfer
modules in the CPLD. Details of the Python language are given at
http://www.python.org/. IronPython is an implementation of the Python language for
operation within the Microsoft .NET environment. Details of the IronPython
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implementation are given at http://www.python.org/. Notepad++ is a useful text editor
for generating and editing the Python scripts.

8.3 Send Character Timer

The Send Character Timer Function allows the user to send a repeating character or
string at a timed sequence over the serial port. This function utilizes the high resolution
property of Windows 7 OS. This will allow the timer to reach up to 700 microseconds
between characters sent. Some caution must be exercised with timed sequences in the
Windows 7 OS. This operating system is a non-deterministic operating system. This
means it cannot guarantee the timer will expire at 700 microseconds for each sequence.

8.4 External Trigger

The External Trigger function will pause the incoming characters on a serial port until a
selected character or string appears on the selected trigger serial stream. This allows the
user to capture an event that may be difficult to see when a serial stream is continuously
updating the serial terminal window.
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APPENDIX |
List of Abbreviations and Acronyms
EPT Earth People Technology
FIFO First In — First Out
FTDI Future Technology Device International
HSP Hyper Serial Port
12C Inter-Integrated Circuit
JTAG Joint Test Action Group
PC Personal Computer
CPLD Complex Programmable Logic Device
USB Universal Serial Bus

APPENDIX I

Details of the Altera EPM570 CPLD
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