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User Manual

The UnoMax CPLD development system provides an innovative method of developing
and debugging programmable logic code. It also provides a high speed data transfer
mechanism between user code and a host PC. The UnoMax CPLD development system
provides a convenient, user-friendly work flow by connecting seamlessly with
Intel/Altera’s Quartus Prime Lite software. The user will develop the code in the
Quartus environment on a Windows Personal Computer. The programmable logic code
is then synthesized and 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 the UnoMax and host PC. The board 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. The UnoMax CPLD development system is a unique
combination of hardware and software.

Circuit designs, software and documentation are copyright © 2018, 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.

http://www.earthpeopletechnology.com/
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1 Introduction and General Description

The Earth People Technology UnoMax CPLD development system hardware consists
of a High Speed USB chip, a CPLD and a four channel ADC. The USB interface
provides both JTAG programming for the CPLD and a High Speed communications
path. The CPLD is an Intel/Altera MAXV chip providing 570 Logic Cells. The ADC is
a four channel 300KSample/sec data converter. 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 a PC
connection.

The UnoMax 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
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FT2232H.The Active Host SDK contains a dll which maintains device connection,
polling, writes and includes a unique receive mechanism that automatically transfers
data from UnoMax 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 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 UnoMax 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 APl and
the board hardware.

@uv‘ <« 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

. Arduin IDE + Mame ° Date modified Type Size

Documentation
%) ActiveHostB4.dll 3/2, 44 PM Application extens... 27KB

57 EPT_Transfer_Test.exe 3/2/201311:28PM_ Application 28 KB
& EPT Transfer_Test.pdb rogram Debug D... 56 KB
5 EPT_Transfer_Testwshost.exe Application 12K8
VIANIFEST File 1Ke

Drivers
| Projects_ActiveHost_32Bit
Projects_ ActiveHost 64Bit
ActiveHost 1008
| EPT_Data_Collector
| EPT_Trensfer_Test
EPT_Transfer_Test
bin

|| EPT_Transfer_Test.vshost.cxe.manifest

%] ftd2o6d.dil Application extens.. 252 KB

n

Debug
Release
64
Debug
Release
obj
| Properties -
7 EPT_Transfer_Test.exe State: 3B Shared Size: 280 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 UnoMax to the Windows PC using Type A to
Micro B USB cable. Load the driver for the board. See the section EPT Drivers for
instructions on loading the EPT-5M57-AP-U3 driver.
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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. Double click on the

EPT_ Transfer Text exe. The application should load with a Windows form.

Transfer Controls
Send Byte: 255 Address 2 Receive Byte -
Muttiple Byte: 255 )l
Switch Controls LED Controls
Switches 1emE
:
Block Controls
Block Send Block LoopBack Block Receive
i BLOCK 8 @ Repititions -
1
) Infinite
Address 4 Length 2 Ermors Bytes Transfemed
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With the application loaded, select the USB-CPLD board from the dropdown combo
box and click on the “Open” button.

o-! EPT_Transfer_Test l - =NREN X
L:] [ Cpen ] [ Close ]
EPT USB «-> Serial&JTAG Cable By
Transfer Controls
Send Byte: 255 Addess 2 Receive Byte -
Multiple Byte: 255 il
Switch Controls LED Contrals
Switches LEps
| Block Controls
Block Send Block LoopBack Block Recsive
I ~ @ Repittions -
| 1
) Infinite:
Address 4 Length 8 Errors Bytes Transfemed

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 UnoMax 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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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 UnoMax to view the Switch Controls in action.

1.2 EPT-5M57-AP-U3

The UnoMax board (EPT-5M57-AP-U3) is equipped with an Intel/Altera
5M570 CPLD; which is programmed using the Quartus Prime 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. A four channel ADC with 300KSamples/Second sample
rate and dedicated 6 pin header. Twenty Four I/O’s from the CPLD are attached to three
8 bit transceivers to provide 3.3V/5 Volt compatible 1/0’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.

Intel/Altera 5M570 CPLD with 440 Macrocells

4 Channel ADC 300KSamples/Second

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

Ports have jumper selectable 3.3V/5 Volt Input/Output

Four Green LED’s accessible by the user

Two PCB switches accessible by the user
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UnoMax

LEDS

UNO MAX BLOCK DIAGRAM SPIBUS
4CHANNEL f(@ANALOG )| 6PIN
| SCHMITT ADC \—/| HeADER
TRIGGER
SCHMITT
| TRIGGER
- —
FT245 BUS
T |
Us:;ﬁg: ACE T | 8BIT BUS SN"L";I‘:_HSA 8 BIT 5V COMPATIBLE “1&':;:“
TO ACTIVE HOST s o NSO
93LCa6 T
EEPROM =
3 5V sV
| * ! |
33V 33v
| m
ALTERA SN74LVC4245A |/'———————\| 6PIN
33V 18V et 8BIT BUS LEVEL BBITSVCOMPATIBLE ) = s nER
CPLD of 2 TRANSLATOR
5VT03.3V 5VTO 1.8V s o2
POWER POWER OSCILLATOR
| SUPPLY SUPPLY
12 MHZ —
CRYSTAL g ITAG SIGNI#S\ T PIN
HEADER SN7ALVCAASA |/ e 4
8BIT BUS 8BIT5V compaTiBLE | HEADER
LEVEL —
TRANSLATOR
OE_3
— I
| DIR_3
I
W ¢
| % j J;
SWITCHES
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UnoMax
ARDUINO CONNECTORS
PUSH
ANALOG
BUTTONS INPUT
CONNECTOR

USB MICRO-B
CONNECTOR

'v . % /rn
 (HPEOPLE S
TCHNOLOGY TE 7
gt EPT-5M57-AP-U2) -

USB TO > 2
SERIAL CHIP ; 33V NG 4 CHANNEL
E ADC
66MHZ
OSCILLATOR |

1/O VOLT

SELCT LEDS

ARDUINO CONNECTORS

1.2.1 High Speed USB Communications

The UnoMax 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.

The FT2232H chip 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 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-UnoMax for all of its +3.3V power
budget.
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1.2.2 Inputs and Outputs

There are 24 Inputs/Outputs which are selectable between +3.3V and +5 Volt. IMP1 is
used to select which voltage the 24 Inputs/Outputs are set to.

.n|:-(,v:-|1

p100; i

v L‘ARTHPEOPLE/

Y “ZTECHMNOLOGY
- EPT-5M57-AF- uz/

©.

. ll i;l £

1/0 VOLT
SELCT

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 UnoMax 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 Prime Lite by using the “jtag_hw_mbftdi blaster.dll”. Just click on the
Programmer button and select the EPT-Blaster.
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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

HOST APPICATION HOSTOS | 5M570 CPLD

ACTIVE

|
USER APPLICATION TRIGGER
ENDTERM TRANSFER

Cit WINDOWS FORM LIBRARY

|
|
ACTIVE |
C++ CONSOLE TRANSFER b uss L
C CONSOLE ENDTERM f HDOLSLT \‘—[‘/ DRIVER USB BEV TRANSFER ENDTERM

TRIGGER ENDTERM USER CODE

~ 8BITDATABUS

6 BIT CONTROL BUS

|

BLOCK ENDTERM | : BLOCK ENDTERM
|
|

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.

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:

e Trigger Endterm

e Transfer Endterm
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e 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

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 UnoMax. 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 UnoMax board 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 DVD using Windows Explorer.
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<« Jolly » Products » Earth People Technology » EPT USB-CPLD Development System CD » Drivers » v | % M Search Drivers L
Organize »  Includeinlibrary v Sharewith v Bum  Newfolder =~ M @
Products 4 Name ‘ Date modified Type Size
Earth People Technology _
Arduino-101 File folder
EPT USB-CPLD Development Syste
EPT_2.08.24 File folder [}
Arduino_IDE .
EPT Blaster File folder

Documentation
Drivers

Arduine-1.0.1

EPT 20824

EPT Blaster
Projects_ActiveHost_64Bit

n

Projects_Arduino
Projects_HDL

3 items

Plug in the UnoMax 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.

<« Products » Earth People Technology » EPT USB-CPLD Development System CD » Drivers » EPT 2.08.24 » v | %2 pol
Organize v Includeinlibrary v Sharewith v Bumn  Newfolder =~ A @
Products “  Name Date modified Type Size
Earth People Technolo:
5 % amd64
EPT USB-CPLD Development Syste 336
i
Arduino_IDE <
Static
Documentation
5 Temp
Drivers
= | ftd2och
Arduino-1.01 b
=/ ftdibus.cat
EPT_2.08.24 N
& | fedibus.inf
EPT_Blaster ¢
y 4 ftdiport.cat
Projects_ActiveHost_64Bit o
i ftdiportinf

Projects_Arduino
Projects_HDL

9 items

“fIL. Device driver software was not successfully installed * X
==Y Click here for details.

Go to Start->Control Panel
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G
j’ Getting Started >

!‘ Connect to a Projector
e

Calculater

Documents

Pictures

Sticky Notes

Music
% Snipping Tool
= Computer
"‘fj Paint

Control Panel
4‘ XPS Viewer

gi/ Windows Fax and Scan

F= 'ﬁ_ Run TightVNC Server
[ Ve

% Remote Desktop Connection

» Al Programs

Devices and Print
Default Programs

Help and Suppor]

| Search programs and files

Locate Device Manager and click on it.
(53 » Control Panel > A'_'_Ef_'}ﬁd Panel ltems »

Adjust your computer’s settings

? Action Center “ Administrative Tools
|
& Backup and Restore @{ Color Management
%’ Date and Time (@ Default Programs

@ MQ% @!{' Devices and Printers

Device Manager

@ Ease of Access (| View and update your hardware's ]ayer
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 View Help

&= =B HE & B &S

4 -2 HP-DeskTop-3005
» 78 Computer
b g Disk drives
- Display adapters
b -y DVD/CD-ROM drives
b g IDE ATA/ATAPI controllers
1B Monitors
48 Network adapters
| .83 NETGEAR WG311v3 54Mbps Wireless PCI Adapter
H -&¥ Realtek PCle GBE Family Controller
4|3 Other devices
[/ EPT USB <-> Serial&JTAG Cabl

.|}y EPT USB <-> Serial8UTAG Cabl|  Update Driver Software... N
b YF Ports (COM & LPT) Disable
» 23 Processors Uninstall
1> -%| Sound, video and game controllers
» g8 System devices Scan for hardware changes
a9 Universal Serial Bus controllers v

. § Standard Enhanced PClto USB P

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

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

() [l Update Driver Software - FT2232H MiniModule

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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2% ot Fans >
@ I Update Driver Software - FT2232H MiniModule {
Latas icons. .

- N
Browse Far Foldr i

Select the folder that contains drivers for your hardware.

Browse for driver software on your computer

Search for driver software in this location:

CAUsers . | Documentation -
4 ). Drivers
[ Include subfolders | Arduino-10.1
4 | EPT 20824 El
|| amds4 b
|| 386
. . . . > . 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 o -
software in the same category as the device. [ ] v

Folder;  EPT_2.08.24

o]
|

awt - -

Click the Next button
Xl

@ |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”.
] '2_:{' Windows Security &

@1 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
foryour device.

= Install this driver software anyway
Only install driver software obtained from yeur manufacturer's website or
disc. Unsigned software frem other sources may harm your computer tésteal
infermation,

(w) Seedetails

Windows will add the EPT_2.08.24 driver to the System Registry.
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Q U 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 FT2232H chip is ready for use.

Next, repeat the process for Channel B.

File Action View Help

&= @ E| H =

| oS

I» =g Disk drives
3 ‘Tn Display adapters
L) DVD/CD-ROM drives
| g IDE ATA/ATAPI controllers
Manitors
Network adapters
, METGEAR WG311v3 54Mbps Wireless PCI Adapter
Realtek PCle GBE Family Controller
4 -|f5 Other devices
ﬁa EPT USB <-> Serial8JTAG Cr*!

V f? Ports (COM & LPT) Update Driver Software... %
p B Processors Disable
>-\| Sound, video and game control Uninstall
b8 System devices
a- ﬂ Universal Serial Bus controllers Scan for hardware changes
E Standard Enhanced PCl to U Properties
H Standard Enhanced PClto U =

B Standard OpenHCD USB Host Controller

H Standard OpenHCD USB Host Controller
i USB Composite Device
¥ USERoot Hub

- |§ USE Root Hub

. § USB Root Hub

.. § USB Root Hub

E USB Serial Converter A

Launches the Update Driver Software Wizard for the selected device.
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The driver files will automatically install in the System Registry.

; Device Mana

File Action View Help
&= | 7B B 8 E&S

4 = HP-DeskTop-3005
1M Computer
a Disk drives
& Display adapters
. DVD/CD-ROM drives
g IDE ATA/ATAPI controllers
& Monitors
¥ Network adapters
7% Ports (COM & LPT)
I3 Processors
4% Sound, video and game controllers
/M System devices

4§ Universal Serial Bus controllers
@ Standard Enhanced PCI to USB Host Controller
.. § Standard Enhanced PCI to USB Host Controller
@ Standard OpenHCD USB Host Controller
i § Standard OpenHCD USB Host Controller
@ USB Composite Device
§ USB Root Hub
.. § USB Root Hub
i § USB Root Hub
- § USB Root Hub
§ USB Serial Converter A

| @ USB Serial Converter B

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

2.2 JTAG DLL Insert to Quartus Prime

The JTAG DLL Insert to Quartus Prime Lite allows the Programmer Tool under
Quartus to recognize the UnoMax. The UnoMax 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.

2.2.1 Installing Quartus

Locate the Quartus_xxxx folder (The xxxx signifies the version of Quartus Prime Lite
on the DVD, the version of Prime is subject to change) on the EPT USB-CPLD
Development System DVD.
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<« EPT Products » EPT USB-PLD Development System » Projects Folder » UNO_USB_CPLD_PROJECT_CD » Quartus 121spl - [ 4 ]f seo
__ S 3 - e - - —~ = - — e

Organize ¥ [=) Open Share with v Bumn New folder
MEGA_USB_CPLD_PROJECT_CD “  Name ’ Date modified Type Size
UNO_ANALOG_MONITOR_PROJECT_CD
UNO_USB_CPLD_PROJECT_CD
. Arduino_IDE

Documentation

|@ 1215p1 243 quartus free windows.exe  3/3/2013112AM  Application 3,633,187 KB|

Drivers
Projects_ActiveHost_32Bit
Projects_ActiveHost_64Bit
Projects_Arduino
Projects_HDL
Quartus 12.1spl

User Manual

White Paper <

@\ 12.1sp1_243_quartus_free_windows.exe State: 38 Shared Size: 3.46 GB Shared with: Homegroup
Application Date modified: 3/3/20131:12 AM Date created: 3/30/20131:32 PM

]

If you don’t have the EPT USB-CPLD Development System DVD, you can download
the Quartus Prime Lite by following the directions in the Section Downloading Quartus.

If you don’t need to download Quartus, double click on the
xxx_quartus_free_widows.exe (the xxx is the build number of the file, it is subject to
change). The Quartus Prime Lite Edition will start the installation process.

[ENEE >

& Quartus I Web Edition (Free) (includes Nios I EDS)

‘wunicodedata pyd -
Extracting 12.1sp1_243_quarus_free_windows"altera_installer\bin

win3Zapi pyd

Edracting 12.1sp1_243_quarus_free_windowsaktera_installer\bin

awin 3 Xile pyd

Extracting 12.1sp1_243_guarus_free_windows*altera_installer\bin

"win 32pipe. pyd

Extracting 12.1sp1_243 guartus_free_windows“altera_installer\bin
"win32process pyd

Extracting 12.1sp1_243_quartus_free_windows"altera_installer\bin
win32trace pyd

Extracting 12.1sp1_243_guartus_free_windows altera_installer\bin

awin 32ui pyd

Extracting 12.1sp1_243_quartus_free_windows“devices'web"amaii.qda a

Destination folder
Chleers\NELSON™1"AppData'\Local\ Temp Browse...

Installation progress
T ————————— J

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:

http://fpgasoftware.intel.com/?edition=lite

Click on the Download Windows Version.
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= myAltera / Logout

D Center }Doc

N End Markets

N Technology NTra N Support N About NBuy

Design Software

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

Nies I EDS Legacy Tools

DSP Builder

0S Support

Archives
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

rate nemdnin

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

The next page will require you to sign into your “myAltera” account. If you do not have
one, follow the directions under the box, “Don’t have an account?”

AITERAY

MEASURABLE ADVANTAGE ™

3 Design Tools & Services

=z s

) Dyt
face
e

14 Download Center }Documentation & myAltera Account

JEnd Markets M Technology N Trai

uSupport  MAbout N 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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} Download Center }Documentation & myAltera / Logout

JALTERAY

MEASURABLE ADNANTAGE ™

MDevices M Design Tools & Services M End Markets M Technology ~MTraining ¥ Support 3 About

Ll Sl i 5 Thank you for downloading

Quartus I Subscription Edition

Quartus 11 Web Edition Home > Support > Downloads >

MegaCare IP Library

ModelSim-Altera Altera Design Suite v12.1 for Windows (Altera Installer)

ModelSim-Altera Starter If the file download window, as shown in figure 1, did not appear, please

Nios 11 EDS Legacy Tools follow download troubleshooting steps below.
DSP Builder Next Steps
05 Support Figure 1. Download window
Get licenses
Archives [ File Download =52 urbyaing; |m1 Get licensing and installation
Service Packs = support

Design Software Do you want to run or save this file?

Licensing

Get and Manage Licenses . Name: software_name.exe
Licensing FAQ I- Type: Application, (file size)
License Daemon Software From: aftera.com

Programming Software

Quartus II Programmer Run Save I Cancel

Jam™ STAPL Software

Drivers

Cable & Adapter Drivers While filesfrom the Intemet can be usefu, this fie type can
potentialy harm your computer. Fyou do not frust the source, do not
un or save this software. What'sthe nsk?

Board Layout and Test

BSDL Models

SPICE Models _

1BIS Models Downlead Troubleshooting Steps

Schematic Review Worksheets 5. Disable your pop-up blocker

Layout Review Worksheets - If & yellow pop-up blocker bar appears just below your Internet Explorer menu bar (see Figure 2), click on
Cadence PCB Libraries the yellow bar and select "Temporarily Allow Pop-ups.” Any third-party pop-up blockers must also be
Mentor Graphics PCB Libraries disabled to download a file.

Gerber Files
Figure 2. Windows Explorer Pop-Up Blocker

Legacy Software
MAX+PLUS 1T
Other Legacy Software

Pop-up blocked, To see this pop-up or addtionsl options cick 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 Dawnioad Manager provides a more effaciive, more effcient way 1o downioad files han you normally see with a browser, sspeciall for farge files o e sats. i can pause and restart downloads even f you fum your
computer of and on agan. Afier you mitiate 3 download by chcng he link below, 3 Securiy warning appears. From the fila. The
install and begin 1o downioad the requested ile.

#1ine Download Manager fals 1o start,or f you do not acceptthe ¥ou can domnload the fie wiihout using the Downdpad Manager
Internet Explorer Securty =
auTeas asaia ovol | gy A website wants to open web content using this Aters marks 1 and outside the US
program on your computer

Srotected sod heps provect your compute. T you d0 not Bust 1
ebate, 42 natcpen v progran

7 teme:  Download Manager
S Publsher:  Akamai Technologies Inc.
D0 not shom me the merring for s program agan

Mo | [ Don'tatow

Click on the ”Allow” button. This will bring up the Save As dialog box. Save the
altera_installer.external.exe to a download file.

Page22



EARTHHPEOIPPLE

TECHNOLOGY

UnoMax CPLD Development System User
Manual

Save As - =
g@a |\ » Computer » Gateway (C:) » Jolly » Download » Altera » Quartusll [ ¢ [ Search Guartus 1 Pl

Organize New folder = @
%) Recent Places “ Neme - Date modified Type Size
= Uib @ 1115p2_259_quartus_free_windows.exe 6/15/2012318PM  Application 258
ibraries
ﬂ@ > T € 120spl 232 quartus free windows.ee  §/11/20121120 A Application 286
1t
I Mowmn : @ 121 177_quartus_free windows.exe 11/25/201210:54 Application 4,03]
=r = @ 12:15p1_243_quartus_free_windows.exe 3/3/20131:12AM  Application 3,63]
ictures =
£ @ altera installer.extemal.exe 5/20/20128:52PM  Application 1)
B videos

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

1% Computer

| Essewyic)

| BT - @ .

| File name -
Save astype: [nexe -

.

Click the Save button. This will start the Download Manager.
’{} Altera Download Manageer:!ding (35%) =1 = g

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
Conmectons: . PALTERAW

|| T~ Close window when done [” Launch when dene I

Wpowe | @ e | 226
. . : 13 ”7 -
When it finishes, click the “Launch” button.
¥ Altera Download Manager - Finished = 2|
Downlead Manager - Waming u

4 l} Launch Downloaded File: altera_installer.external.exe

o | [Coms ]

ons:

[ Close window when done [T Launch when done

M Launch | ﬁ Exit 226

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

2.2.3 Quartus Installer
Click “Next” on the Introduction Window.
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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.
» 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

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

Click the checkbox to agree to the license terms. Then click “Next”.
177 — —

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

& Altera Installer (12.1

This document contains three separate licensing agresments, identified =)
25 "LICENSE. TXT FILE for Nios 1 v12.1 EDS," "MegaCore Function m
License Agreement,” and "Quartus I, Version 12.1 Standard License I
Agreement.” Acceptance of the terms and conditions of this dacument

serves 25 an acceptance of each of the three licensing 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 standalone

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 all three licensing agreements
below: Altera may store your data and information on its own servers
o on servers hosted by third parties. I Akera is providing zny
software to you for use via the Internet, such software may ako be
stored on our servers or servers hosted by third parties. Forany
information, data or software hosted by a third pary, although every
reasonable effort wil be made to keep data and information secure,
Altera is not fable for data or information that is inadvertentf

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

> License

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

Tagree to the terms of the license agreement.

Cancel

Click “Next” and accept the defaults.
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€ Altera Installer (12.1 Build 177) . - l [ESSREE ]

Installer Setup
Select the location of the instalation files.

(© Specify the Instaliation 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 Fies from the Intemet
Select this option if you want the Altera Installer to retrieve instalation fies fiom the
Intemet.
Speciy how you are connected to the Internet:
@ No proxy (recommended)
> Installer Setu; -
P ) Manual proxy configuration
Web Proxy: port:
Username

Password:

Click “Next” to accept the defaults
| tg Altera Installer (12.1 Build 177) . Li‘_‘g

Select Destination
Spedify the software destination directory.

Destination Directory:

Claltera\12.1 Browse

Avaible Space: 800 G

Temporary Directory for instalation files: "

C:\Users\NELSON~1\AppData\Local Termp

Available Space: 800 G

[] Remove saved instaltion files after completion.

[T] Download only and install later.

Pragram Folder

Spacify the Program Folder:

Altera 12.1 Build 177 (Copy 2)

Existing Folders: |
> Select Destination Accessories =

Administrative Tooks H

Altera I

Altera 12,1 Buid 177

Altera 12.1sp1 Buid 243

AMD VISION Engine Control Center
AUPEO!

Barnes & Noble

Brother

[ <Back | [ Next> |[ cancel |

At the Select Products Window, de-select the Quartus Prime Lite Supbscription Edition
by clicking on its check box so that the box is not checked. Then click on the check box
by the Quartus Prime Lite Edition (Free).
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" €4 Aers Tnstaller (12,1 Build 177) . .

Select products
Select the software products you want to install.

Products Install Sze  Download Size
4[] Quartus T Subscription Edition (includes Nios 11 EDS) 490G 146G
[F] Quartus II software (64-bit) 986 M 150 M
> [ Device Families - -
4 [[J] Quartus 11 Web Edition (Free) (includes Nios II EDS) 816G 386 |
Quartus T software (64-bit) 986 M 150 M
> Device Famiies 256 246G
Modelsim-Altera Starter Edttion (Free) 3.16 491 M
[C] Modelsim-Altera Edition 3.16 491 M
[C] DSP Builder 267 M 48 M
Description

Installs the Quartus IT Web Edition software. The Quartus IT Web Edition software is
2 free, limited-feature version of the Quartus II Subscription Edition software that
supports selected FPGA and CPLD device families. Includes the free Nios 1T

lect Products

Embedded Design Suite. -
Instalk Download:
Space Required: 11 G 436 Select/Deselect Al
Space Avaiable: 808G 808 G

< Back ][ MNext > ][ Cancel ]

Click “Next” to accept the defaults

@ Altera Installer (121 Build 177) | = =

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

Destination Directory:
c\altera\12.1

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 11 Web Edition (Free) (includes Hios I EDS)

* Quartus II Web Edition (Free) (includes Nios I EDS)
* Quartus II software (64-bit)
* Arria I1 GX

= Cyclone I

= Cyclone TI/II LS

= Cyclone IV E

= Cyclone IV GX

* Cyclone V

* Legacy Famiies

* MAX IT

* MAX V.

ModelSim-Aftera Starter Edition (Free)

> Summary

<Back | [ Next> | [ cancel

Click “Next” to accept the defaults
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€4 Altera Installer (12.1 Build 177) I [ESREEE >

Installation
Please wait while the Altera software is installed.

¢ 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 Daesktop Shortcuts
Quartus I Web Edition (Free) and Nios I SBT / Nios Il 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.

* Altera Installer (12.

Installation
Please wait whie the Altera software is installed.

Installation successful.

—

Products Downloaded Installed

4 Quartus IT Web Edition (Free) (includes Nios IT EDS)
Quartus 1I Web Edition (Free) (includes Mios Il EDS)
Quartus 11 software (64-bit) v
Arria 11 GX v

Altera Installer

CB  The Altera Installer finished instaling the
W = quartus It Web Edition (Free) (includes Nios II EDS)
- * ModelSim-Altera Starter Edition (Free)
software version 12.1.

CARCRRLRRRKS

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
ModelSim-Altera Starter Edition (Free)

> Installation

Rate vour instaliation experience

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

2.2.4 Adding the EPT_Blaster to Quartus Prime Lite

Close out the Quartus Prime Lite application. Locate the \Drivers\EPT_Blaster folder on
the EPT USB-CPLD Development System DVD.
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!ig! .« Products » Earth People Technology » EPT USE-CPLD Development Sys

Organize * Include in library ~ New folder

Manual

4 | EPT USB-CPLD Development System CD o Mame

> | Arduino_IDE 64

. %86

| Documentation
4 | Drivers
. Arduine-1.01
>l EPT_2.08.24
4 . EPT_Blaster
. 64
| x86
> | Projects_ActiveHost_64Bit

lean |

> | Projects_Arduino
> | Projects HDL

J Quartus_Programmer

2 items

Windows 64 bit

1. Open the C:\EPT USB-CPLD Development System
CD\Drivers\EPT_Blaster\x64 folder.
Select the file “jtag_hw_mbftdi_blaster.dll” and copy it.
Browse over to C:/intelFPGA _lite\xxxx\quartus\bin64.
Right click in the folder and select Paste
Click Ok.
Open the Quartus Prime Lite application.

ok wn

_ » Computer » Gateway (C:) » altera » 121 » quartus » bind » ~ [+
Organize v = Open with... Burn New folder
Lip * Neme ’ Date modified Type Size

ios2eds 11/7/2012839PM  JAM File 265 KB

quartus 11/7/2012 8:39 PM 264 KB

. bin 3 1/7/2012839PM A exten 0KE

./ bing4 H %] jtag_client.dll 11/7/20128:38 PM_ Application exten: 206 KB
uuuuuu 1 [[2) jtag_hw_mbftdi_blaster.dil 1/16/20131037 PM__ Application exten: 67 KB|

cusp ] jtag_hw g dll 11/7/2012839PM A BEKE

J drivers 1/7/2012839PM A 17KE
dsp_build 11/7/2012838PM A 34 KB

eda 11/7/2012839PM  Application exten: 418

exlibs32 11/7/2012839PM A 35KB

libraries 11/7/2012839PM  Applicati 260 KB
11/7/20126:5TPM  Application extens... 128 KB

12/8/20054:30 PM  Application 1,147 KB

b sopc_builder 12/8/2005533PM  Application 1,060 KB

BB altera_inspector.log i 12/8/20054:30PM  Application 1113 KB

Lol = ... N 1AM 2 fmtie e

) ftag v mbftdi blasterdll Date modifies: 1/16/013103TPM  Date createc: 11/23/2012 1101 AM
|  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 Prime Lite Troubleshooting Guide.
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2.3 Active Host Application DLL

Download the latest version of Microsoft Visual C# xxxx Express (Where xxxx
signifies the latest version of Visual C# Express, the following guide explains the install
of the 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

Build custom applications in Visual C#,a simple, powerful, type-safe, and object-
oriented language that enables rapid application ith the

Microsoft Captions Language Interface Pack (CLIP)

The Microsoft Captions Language Interface Pack (CLIP) uses tooltip captions to
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
30 days. You must register to obtain a free product key for ongeing use after 30 days.

Download language
English [~]
Installation options

Visual G 2010 Express - English

‘)@D Install now

Click on the “Install now” hypertext.

Visual C# 2010 Express.

Build custom applications in Visual G#, a simple, powerful, type-safe, and object-
oriented language that enables rapid i with the i

and elegance of C-style languages. After installation. you can try this product for up to
30 days. You must register to obtain a free product key for ongoing use after 30 days.

Download language

English

Installation options

Visual C# 2010 Express - English

c_)e‘n Install nowt

integrated development environment (IDF). Use CLIP as a language aid, to see
translations in your own dialect, update results in your own native tongue or as a
leaming tacl.

- Arabic - 4 2l

- Greek - ENui

+ Hebrew - ry

« Hindi - e

- Hungarian - Magyar

- Malay - 5 et

« Malayalam - 2E2080

« Oriya- g

- Tamil - gufip

« Thai - slue

Choose Language

Microsoft Captions Language Interface Pack (CLIP)

The Microsoft Captions Language Interface Pack (CLIP) uses tooltip captions to
display translations for common user interface elements in the Visual Studio
integrated development environment (IDE). Use CLIP as a language aid. to see
translations in your own dialect, update results in your own native tongue or as a
learning tool

« Arabic - il

- Greek - EMikt

= Hebrew - v

- Hindi - =2

- Hungarian - Magyar

- Malay - 5 lg:

- Malayalam - ©21®380
- Oriya - agan

* Tamil - guflip

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

1@ This type of file could harm your computer,

Click the “Run” button.
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L7 Microsoft Visual C# 2010 Express Setup =
elcome to Setu, .
| wetcometosetup OO 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-earn development tool for C# programmers interested in
creating Windows Forms, Windows Presentation Foundation (WPF) as well as class 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

< Previous
Click “Next”, accept the license agreement. Click “Next”.

\::l. Microsoft Visual C# 2010 Express Setup L=l =
Destination Fold: Micgsofs®
R QO \Visual C# 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 > ]I Cancel ]

Visual C# 2010 Express will install. This may take up to twenty minutes depending on
your internet connection.
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i :l Microsoft Visual C# 2010 Express Setup A = =
Set: let p Microsaft*
R QO 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 UnoMax. 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 DVD.

<« Earth People Technology » EPT USB-CPLD Development System pl

Organize v New folder = ©
4 |, Earth People Technology e Name SiA
4 | EPT USB-CPLD Devel it S,
SYSOPIEI Systern 1. Arduino_IDE
J. Arduino_IDE
I. Documentation
|. Documentation X
Dri Drivers
J. Drivers <
', ). Projects_ActiveHost_32Bit =
I, Projects_ActiveHost_32Bit 4
< ) 2 |, Projects_ActiveHost_64Bit
Projects_ActiveHost 64Bit 5
% 1. Projects_Arduino
I, Projects_Arduino 4
R J. Projects HDL
I, Projects HDL
. Quartus_Programmer -
J. Quartus_Programmer < — 5
File name: RedBoard-v06.zip 3
Save as type: | ALZip ZIP File (*zip) -
~ Hide Folders [ Save ] | Cancel ]

Locate the Projects_ActiveHost_64Bit folders in the EPT USB-CPLD Development
System using Windows Explorer.

Page31



EARTHHPEOIPPLE

TECHNOLOGY

UnoMax CPLD Development System User
Manual

| « Earth People Technology » EPT USB-CPLD Development System b Projects_ ActiveHost 64Bit » v | é9 [l Search Projects Activetiost 645it £
Organize ¥ Includeinlibrary ¥ Sharewith ~  Burn  New folder =~ 0 @
4 | Eerth People Technology * Name ’ Date modified Type Size

4 |, EPT USB-CPLD Development System

| ActiveHost_1.0.0.8 2/12/20138:22 AM  File folder
I 1. Arduino_IDE

|| EPT_S70_AP_Data_Collector 2/12/20138:23AM  File folder
|, EPT_Transfer_Test 2/12/20138:23AM  File folder
|| EPTActiveHostConsoleClient 2/12/20138:23AM  File folder

\. Documentation

I\ Drivers @
|\ Projects_ActiveHost 32Bit

| Projects_ActiveHost_64Bit I

|\ Projects_Arduino

. Projects HDL

v vlv|v v

|\ Quartus_Programmer =

, 4 items State: 2R Shared

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 1008 » Bin < | ¢ [ Search 8in )
Organize ¥ Includeinlibrary v Sharewith v  Burn  New folder =~ [l @
4 |, Earth People Technology 4 Name ’ Date modified Type Size
4 ). EPT USB-CPLD Development System :
(%] ActiveHost64.dll 2/26/2013 7:20 PM Application extens. 27KB
b ) Arduino_IDE

4] ftd2o64.dil 1/18/20133:54PM  Application extens 252K8
|/ Documentation

1| Drivers
I} Projects_ActiveHost 328t
4 |, Projects_ActiveHost_64Bit
4 | ActiveHost 1008

| Bin
|, EPT_S70_AP_Data_Collector
> L EPT Transfer_Test
| EPTActiveHostConsoleClient
» 1l Projects_Arduino

) 2items State: 3 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 b EPT Transfer Test b bin b x64 » Release <[44 || seorch Retease )
Organize + 17 Openwith..  Bum  Newfolder = O @
4 | Projects ActiveHost 648it “ Name ’ Date modified Type Size
b | ActiveHost 1008 - -
%) ActiveHost5d.di 2/26/20137:20PM  Application extens 27K8
& 1 EPT_570_AP_Dats_Collector - -
871 EPT_Transfer_Test.ere 212131138 PM Application e
4 ) EPT Transfer_Test iy
&) EPT_Transfer_Testpdb 2/7/20131138 PM  Program Debug D... K8
4 || EPT_Transfer_Test : .
. 5] EPT_Transfer Testwshost.exe 277/20131134PM  Application 12k8
4 1. bin - . N N o
e 2| & EPT Tronsfer Testushost exemanitest 8/31/20091240 AM  MANIFEST File 18
|. Debu F
B ) ftci2ob.dll 1/718/20133:54 PM Application extens... 252 kB
|\ Release
o w5t
|\ Debug
|| Release
> ) abj
. Properties R
B 2 items selected State: & Shared Size: 278 KB Shared with: Everyone; Homegroup
&
Sl Date modified: 1/18/2013 3:54 PM - 2/2... Date created: 2/28/20138:26 PM

3 Active Transfer Library

The Active Transfer Library is an HDL library designed to transfer data to and from the
UnoMax via High Speed USB. It is a set of pre-compiled HDL files that the user will
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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.

HOST APPICATION HOST 0S 5M570 CPLD

BLOCK ENDTERM

|

|
USER APPLICATION TRIGGER |
E et 1 e CTiiE TRIGGER ENDTERM USER CODE

| TRANSFER L
CH WINDOWS FORM . | LIBRARY. 8 BIT DATA BUS
C++ CONSOLE TRANSFER /N Use /reane
C CONSOLE e 1 Hl;ﬁT (| oriver [(SEBUS TRANSFER ENDTERM

6 BIT CONTROL BUS
BLOCK ENDTERM . m

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 =

1L

TOP LEVEL

T T

ACTIVE TRANSFER USER CODE

UC_oUT[21..0]

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
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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
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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//%
//% Copyright Earcth Pecple Technology Inc. 2012
/7%
/7%
//%# File Name: EPT_FI12232_Transfer Test _top.v
/7%
//# Revision History:
/7% DATE VERSION DETAILS
/7% 07/5/12 A Created RIJ
/1%
/1%
/7%
R i e sy
(" ifdef SIM
*include "../srxc/define.v"
*include "../Testbench/tb define.v"
- ‘endif

‘timescale ina/ips

//* Module Declaration

TI'/..-...'..-...-.'.'-'-..'....."".....'.-.'...."..........-...'-......-
//'--Q-.a-.---t--..a..-.--a..n..-..n--.---a'.o.-.o'-'ccaoo..a-aaaa-.-a.--a

module ept EPMS70_Transfer Test_top (

input wire [1:0] aa,
input wire [1:0] bc_in,
L ]
L ]
L ]

== e
active transfer library EPT_LIBRARY TOP_INST
= (
.aa (aa) ,
.bc_in (bc_in),
.be_out (bc_out),
.bd_inout (bd_inout),
.UC_IN (UC_1IN),
.UC_ouT (UC_ouT) ,
.TEST_SIGNAL_1 (data_byte_ready),
.STATE_OUT (ft_245_state_machine),
.TEST_BUS (register_decode),
.ENDPOINT_STATE_OUT (endpoint_registers_scate),
.ENDPOINT_TEST_BUS (endpoint_write_to_host)
L )

e ettt it
[T // Instantiate the EPT Modules
wire [22%3-1:0] wuc_out m:
eptWireOR # (.N(%)) wireOR (UC_OUT, uc_out_m);
active_trigger ACTIVE TRIGGER_INST

(
T .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.

i wire [22+%3-1:0] wuc_out m;

744 eptWireCR # (.N(Z)) wireOR (UC_OUT, uc out m):

105G 4= active trigger ACTIVE TRIGGER INST
746 [ {

TG ) uc_clk (CLE_66) ,

T48 .uC_reset (R5T) ,

TG L .uc_in (UC_TIN) ,

75 LuC_out (uc_out m[ O +: 1),
192 .trigger to host (trigger to host),
TS .trigger to_device (trigger in byte)
155 - ) :

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 S
278 Detect Trigger Cut to Host
375 - ff—— .k e e
280 alway=s @ (TRIGGER _OUT or trigger in reset or reset)
281 [ begin
282 if{lreset)
283 trigger to host = 2'hi;
284 else if (trigger_in reset)
285 trigger to _host = 2'hi0;
286 el=se if (TRIGGER OUT > 2'h0)
287 trigger to host = TRIGGER OUT;
288 - end
285
9o HO S
281 Reset Trigger Out to Host
232 7 e
293 alway= @ (posedge CLE 66 or negedge reset)
294 [ begin
285 if{lre=set)
2898 [H begin
297 trigger_in reset <= 0;
2598 5 end
2849 else
300 H begin
301 if (trigger to host > 0}
302 trigger in reset <= 1'bl;
303 else
304 trigger_ in reset <= 0;
305 5 end
306 = 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 Lf ff Detect Trigger In

310 S ————
311 alway= @ (trigger in byte or trigger in reset or reset)
312 [E begin

313 if({!re=set)

314 [H begin

315 trigger in detect = 1'ki;

316 e end

317 el=e if (trigger_in reset)

318 [H begin

319 trigger in detect = 1'ki;

320 e end

321 el=e if (trigger_in byte > 2'h0)

322 [ begin

323 trigger in detect = 1'bl;

324 e end

325 - end

326

327 [H S ——_————
328 /f Store the walue of Trigger In

329 = -
330 alway= @ (posedge CLE_ &6 or negedge reset)

3321 [& begin

332 if({'re=set)

333 [ begin

334 trigger in store <= 2'h0L;

EE trigger in reg <= 1'ki;

336 trigger_in reset <= 1'b0;

ST = end

338 €lse if (trigger in detect & !trigger in reg)
332 o begin

340 if(crigger_in byte != 0}

341 trigger_in store[7:0] <= trigger im byte[7:0]:
342 trigger in reg <= 1'bl;

S5 = end

i elze if (trigger_in reg)

345 [H begin

346 trigger in reg <= 1'k0;

S trigger in reset <= 1'bl;

348 e end

349 el=e if (!trigger in detect)

350 [H begin

351 trigger in reg <= 1'ki;

352 trigger_in reset <= 1'b0;

S5 = end

E

n
1
T

encd
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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.

13 active_transfer ACTIVE TRANSFER INST
758 [H (

150 .uc_clk (CLE_&6),

T&0 .uc_reset (reset) .,

761 .uc_in (UC_IN),

T&2 Luc_out (uc_out_m[ Z* +: 1) .
764 .start_transfer (cransfer out reg),

TEe5 .transfer received (transfer in received),
Ta .uc_addr { Y.

769 .transfer to_host (cransfer out byte),

17 .transfer to device (transfer in byte)

771 = )i

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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S Transfer byte to Device
f
alway= @ (TRANSFER OUT EN or resset)
begin
if{'reset)
begin
transfer out detect = 1'b0;
end
else
begin
if{cransfer to device reset)
transfer out detect = 1'ki;
else if(TERNSFEER OUI_EN)
begin
transfer out byte = TRANSFER OUT EYTE:
transfer out detect = 1'bl;
end
end
end
e
// Reset transfer to device reset
e
always @ (posedge CLE &6 or negedge reset)
begin
if (lre=et)
begin
transfer to device reset <= 1'E0;
end
else
begin
if(cransfer out detect)
transfer to device reset <= 1'bl;
else
transfer to device reset <= 1'bl;

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.

< U
221
PLPLs

P

229
FAF e
228 =l

==

PE

/{ Transfer to Host

always @ (posedge CLE_66 or negedge reset)

begin

end

if (lreset)
begin
transfer out <=
transfer out_reg <=
transfer out byte <=
end
el=e
begin
if(starc_transfer byte & !transfer out)
begin
transfer out_byte <= TRRANSFER HOST BYTE;
transfer out_reg <=
transfer out <=
end
elze 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_TRAWSFER TNST
g1z [ (

813 .uc_clk (CLE _&€g),

814 .uc_reset (RE5T) ,

815 .uc_in (UC_TIN},

8le .uc_out (uc_out _m[ 2+ +: 1)«
818 .start_transfer (block out_reg),

818 .transfer received (block in rcvy),

82

821 .transfer ready (block byte ready),
822

823 .uc_addr { Vo,

824 .uc_length (BLOCE_COUNT_8),

825

826 .transfer to host (block out_bvte),

827 .transfer to _device (block in data),

828

828 .STATE OUT (block state_out),
83 .TEST_BUS (block out_test _bus)

v}

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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542 e
543 // Registers to start Block Transfer Out

e ffmmmr—————_———————
545 always @ (posedge CLE &6 or negedge RST)

546 [ begin

547 if(IRET)

548 H begin

5449 block out reg <= 1'hi;

550 start block transfer reg <= 1'bB0;

Szl r end

ST else

553 [H begin

= 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 block out reg <= 1'bl;

SEIE r end

560 else if(block out counter >= BLOCK CCUNT_g)
561 [H begin

562 bBlock out _reg <= 1'b0;

563 start block transfer reg <= 1'b0;
564 r end

565 r end

S66 - end

567

Seg [H ffmmmrr—————_———————
569 f/ Data for Block Transfer Cut

570 = ffm——————————————————,-—,—,—;,—;,—;,-—,-—,—-— — — -
571 always @ (posedge CLE_ &6 or negedge RS5T)

572 [E begin

573 if (IR5T)

574 [H begin

ST block out_counter <= O;

576 B end

27T else

578 H begin

5749 if{block byte ready)

580 [H begin

581 block out counter <= block out counter + 2'dl;
582 r end

583 else if(block out counter >= ELOCK COUNT & )
584 [H begin

TS 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) / 6.5ns \ / \

SETUP TIME

Figure xx Active Trigger to Host Timing

15.15 ns
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
cmcx(ssmnz)Illl|llll||||l|l||||||||||||||||
|, a0 ; 3
[ 454 ns T15.15ns 454ns
START_TRANSFER / \ 4/—\—
5.4 ns 5.4 n ‘_.{
5.4 ns H 5.4 ns
N
TRANSFER_TO_HOST .—< >—< >

Figure xx Active Transfer To Host Timing
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15.15 ns
aoacemws | LI LI LT LT LT LT LT LT LT LT L L L L LT

| | | |
" 301ns "15,15 ns " 30.1ns "

TRANSFER_RECEIVED / \
54 ns 5.4 ns'—-l
5.4ns 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)

303.1ns 15.15 ns

START_TRANSFER ___/ "_H
135ns
15.15 ns
TRANSFER_READY | | | | | I | | I I | | I |

.4 ns 30.3 n:

0.3 ns

TRANSFER_TO_HOST —< BYTE O >—< BYTE 1 >—< BYTE 2 >—< BYTE3 >—< BYTE4 >—< BYTES >—< BYTE6 >—< BYTE 7 >—
Figure xx Active Block To Host Timing

15.15ns

1

CLOCK (66 MHz)
. N 15.15ns
1080 ns —a‘ r—
TRANSFER_RECEIVED __/ 15.15ns \

1110 ns

TRANSFER_READY ” n n n n L

.4 ns 303 n:
0.3 ns

TRANSFER_TO_DEVICE ————— < ovreo > ovier > ovie2 > wries >— sviea >— svies >—< svies > BYIE7 >—
Figure xx Active Block To Device Timing
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4 Compiling, Synthesizing, and Programming CPLD

QUARTUS:

PRIME

DESIGN SOFTWARE

The CPLD on the UnoMax can be programmed with the Active Transfer Library and
custom HDL code created by the user. Programming the CPLD requires the use of the
Quartus Prime Lite 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 Prime Lite 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 Prime Lite . Writing the HDL code and simulating
it will be covered in later sections. Bring up Quartus Prime Lite , then use Windows
Explorer to browse to c:/altera/xxx/quartus/qdesigns create a new directory called:
“EPT_Transfer_Test”.
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@@v\\; » Computer b Gateway (C:) b altera b 121spl b quartus b qdesigns b = “,H Search qdesigns
> e

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

bin * | Name Date modified Type Size

binb4
| EPT_Transfer_Test 3/13/20138:52PM  File folder

L firfiter 3A/2013138AM  Filefolder
:“Sp Jb incr_comp_makefile 3372013138 AM  File folder
e 1. vhdl_verilog_tutorisl 32013138 AM  File folder

comman

dsp_builder
eda
exiibs32
libraries
Imf

qdesigns
). EPT_Transfer Test
1. firfilter
1. incr_comp_makefile
). vhdlverilog_tuterial
). sopc_builder

&3 alters_inspectorlogzip

W
) EPT_Transfer_Test Date modified: 3/13/20138:52 PM

File folder

Open Quartus Prime Lite by clicking on the icon

|Q Quartus I 32-bit

Fle FEdit View Project Assgnments Processing Tools Window Hep ) Search altera.com @
ST IR Y ) e—) - C 1 2 A TN A T
T rRaEvRERSEREY Y W &

[Project Navigator 28 x

Complation Hierarchy Online Training
Class for Free

Learn What's New

Download [\ Take Free Online Training

By terarchy | B) Fies | 67 Design Units |

— A OUARTUS' 11

Tack a Version 12.0

4 P Compile Design
> W Analysis & Synthesis 5 ¥ Buy Software
b P Fitter (Place &Route) -

> P Assembler (Generate programming files

b P TimeQuest Timing Analysis p
« i, 0 ® Documentation

X ¥ <<Searchz> v

©mx|

TIype Message

nll < »
i
2\ system f\ Processing /\ Extra Info /\_Info /\_Warning /\ Critical Warning /\_Error /\_Suppressed /\ Flag /

M| 2 [Locaton: )| Locat=

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.
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gQuaﬂmH I2bit — —
Edit View Project Assignments Processing Tools Window Help =)
O mew.. crl+n
& Open... Crl+0
Close Ctrl+F4

@ New Project Wizard...
@2‘ Open Project... Cirl+1

Save Project

l Close Project

Download

H save crl+5
Save As...

G savem Clrl45hift+5

File Properties. ..

Create  Update 3
Export...

Convert Programming Files. ..
B Page Setup...

@ Print Preview
& print... Clrl+

<l

Recent Files 3

Recent Projects »

Exit Alt+F4
2[\_system /\_Processing /\ Extra Info /\_Info Warni \_Critical Warning /\_Error /1_£

Location:

Starts the New Project Wizard

At the Top-Level Entity page, browse to the C:/intelFPGA_lite /xxx/quartus/qdesigns
directory to store your project. Type in a name for your project
“EPT_570_AP_U2_Top”.

Tanereawin | ———— . ' %)

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

What s the working directory for this project?

C:/altera/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 | [ mMext> | [ Fmsh | [ cancel ][ hep
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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

e Active_transfer.vgm

e Active_trigger.vgm

e Active_transfer_library.vgm

e eptWireOr.v

e mem_array.v

e read_control_logic.v

e write_control_logic.v

e EPT 570 AP _U2 Top.v

" Settings - EPT_S70_AP_Transfer_Test = | S|

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. I
4 Operating Settings and Conditions I
Voitage File name: o) Add
Temperature
4 Compilation Process Settings Type
Early Timing Estimate /EPT USB-CPLD Development System CB/Projects_HOL/EPT_Transfer_Test/src/nrite_control_logic.v Verlog HDL File
Incremental Compilation JEPT USB-CPLD Development System CB/Projects_HOL/EPT_Transfer_Test/src/read_control_logic.v Veriog HDL File Remove
Physical Synthesis Optimizations JEPT USB-CPLD Development System CD/Projects_HOL/EPT_Transfer_Test/src/mem_array. Veriog HDL File
4 EDA Tool Settings /EPT USB-CPLD Development System CD/Projects_HOL/EPT_Transfer_Test/src/eptiVireOR.v Veriog HDL File up
Design Entry/Synthesis /EPT USB-CPLD Development System CD/Projects_HOL/EPT_Transfer_Test/src/EPT_570_AP_U2_Top.v Veriog HDL File
Simulation /EPT USB-CPLD Development System CB/Projects_HOL/EPT_Transfer_Test/src/active_trigger.vam Verlog QuartusMa) | Down
Formal Verification EPT USB-CPLD Development System CB/Projects_HOL/EPT_Transfer_Test/src/active_transfer_library.vam Veriog Quartus Ma
Board-Level JEPT USB-CPLD Development System CD/Projects_HOL/EPT Transfer_Test/src/active_transfer.vqm Verilog Quartus Ma |_Properties
4 Analysis & Synthesis Settings /EPT USE-CPLD Development System CD/Projects_HOL/EPT_Transfer_Test/src/active_biock.vam Verilog Quartus Ma
VHDL Input
Verilog HDL Input
Default Parameters
Fitter Settings
TimeQuest Tming Analyzer
Assembler

Design Assistant

SignafTap T Logic Analyzer

Logic Analyzer Interface
PowerPlay Power Analyzer Settings
SSN Analyzer

< n 3

WBuySoftware | [ ok ][ cancel ][ apoly ][ el

Select Next, at the Device Family group, select MAX V for Family. In the Available
Devices group, browse down to 5M570ZT100C5 for Name.
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@ New Project Wizard s oW 4 S5

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

Famiy: [MAX II v]  Padkage: (any 5 |
FErE== [A" '] Pin count: [nny ,]

Target device Speed grade: [N’w = ]

() Auto device selected by the Fitter Name filter:

@ Specific device selected in "Available devices' list Show advanced devices HardCopy compatible only =]

Other: nfa

Available devices:

Name Core Voltage LEs UFM blocks &
N EPMS5S70T100C3 3.3V 570 1
EPMS5S70T100C4 3.3V 570 1
EPM5S70T100CS 3.3V 570 1
EPM570T100I5 3.3V 570 1 El
EPM570T144A5 3.3V 570 1 "
EPM570T144C3 3.3V 570 1
EPM570T144C4 3.3V 570 1
EPMS5S70T144C5 3.3V 570 1 i
Companion device (2 :
HardCopy: -

Limit DSP & RAM to HardCopy device resources

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

Select Next, leave defaults for the EDA Tool Settings.
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e

@ New Project Wizard

A K

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 [
‘Design Entry/Synthesis [ <None> hd ] <None > - Run this tool automatically to synthesize the|
Simulation <None > x| <None> - Run gate-evel simulation automatically aften
Formal Verification <None> -
Board-Level Timing
Sy
Signal Integrity
Boundary Scan
|
(]
N
i
] 1 | 3

[ <Back | [ next> [ Finish

][ Cancel ][ Help ]

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

i)

-
@ New Project Wizard

A K

Summary [page 5 of 5]

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

Project directory:
Project name:
Top-evel design entity:
Number of files added:
Number of user libraries added:
Device assignments:
Family name:
Device:
EDA tools:
Design entry/synthesis:

C:/alteraf12.0sp1fquartus /qdesigns
Active_Transfer_Example
Active_Transfer_Example

7

o

MAX 1T

EPM570T100C5

<Mone > (<None>)

Simulation: <None> (<None>)
Timing analysis: 0
Operating conditions:

VCCINT voltage: 3.3V

Junction temperature range: 0-85°C W
|
"]

Next » Finish | l Cancel I l Help

g
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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 Prime Lite 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

DEH@ & ag? De CEFR D e DR QD A 99
" Settings... Crl+Shift+E

Project Navigator

Entity TimeQuest Timing Analyzer Wizard...

A MAXT: EPMSTOTI00CS

; PRSI /0ad Subscription Edition Free 30-Day Trial
5 EPT_S70_AP_U2_Top i @

Ctrl+Shift+N
Remove Assignments...

4% Back-Annotate Assignments...
Import Assignments...

ssignment Groups..
34 Logiclock Regions Window AftsL Nn-;m S
& Design Partitions Window
— UARTUS’II
[Flow: [Compilation ~ | [(customize... | Q

. Version 12.1

4 Compile Design
b B Analysis & Synthesis
b B Fitter (Place & Route)
i W Assembler (Generate programmin...
b B TimeQuest Timing Analysis
b B EDA Netlist Writer

B Hierarchy @Fﬂes [

[Tasks ne x|

‘= Buy Software

@ ViewQuartusn

W Program Device (Open Programmer) Information
@ Documentation
‘ . v
g @ P <<Search>> ~
Al rype 1D Message

il

&« v
2

Z|\_system /\_Processing /

Imports assignments from other sources 0%  00:00:00 |

At the Import Assignment dialog box, Browse to the
\Projects_ HDL\EPT_Transfer_Test\ EPT -5M57-AP-U2_TOP folder of the EPT USB-
CPLD Development System CD. Select the “EPT_570_AP_U2 Top.gsf” file.
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| @ Import Assignments u

Specify the source and categories of assignments to import.

File name: ‘echnology /EFT USE-CPLD Development System CO/Projects_HOL/EPT_Transfer_Test/Altera_EPM570_U2/EFT_S570_AP_IJ2_Top.gsf D
Copy existing assignments into EFT_570_AP_Transfer_Test. gsf.bak before importing

| oc J[ comcel || nep |

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

- _—
€4 Quartus T 64-Bit - C:/alteraf12.1sp1/quartus/qdesigns/EPT Transfer Test/EPT_570_AP_U2 Top - EPT_570_AP_U2 Toy [ [ [
e e RRAASEAE

File Edit View Project [Assignments | Processing Tools Window Help 5

UE H@ 4 af¥ Devien

Search alters.com @

S GG T rF OO RSP AL S

Proiectiange || o= Cl+Shift+E
Entity TimeQuest Timing Analyzer Wizard.

|| & maxn epmszoTi00Cs

}  Assignment Editor PRI SO riioad Subscription Edition Free 30-Day Trial
b 58 EPT_570_AP_U2 Top

¢

Pin Planner Chrl+ShiftsN PABLE ADVANTA
Remove Assignments...

§% Back-Annotate Assignments...

Import Assignments...

Export Assignments..

Assignment Groups...

LogicLock Regions Window

Ay Hierarchy \_@Hﬁs| =L

Design Partitions Window
[Tasks

o S QUARTUS®II

Tk Version 12.1
4l Compile Design

b B Analysis & Synthesis

b b Fitter (Place & Route)

B Assembler (Generate programmin.

¥ Buy Software
b b TimeQuest Timing Analysis

b b EDA Netlist Writer

@ ViewQuartus I
information
4 Program Device (Open Programmer)

@ Documentation
I v

@ A P <<Searchs> >

Type ID Message

amx|| .

lessages

j, ;
Ml =1\ _system /X Processing /

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 cmavEsumEsnEaee -

Report not available LPOSIERLTEAVELNN0 .
= : -
. . =
@ : Top View e
ey 19 Wire Band ;
: : i
I R u
A A
' |Tasks Hax . g"
. P Show /O Banks = : el :
[E # Show VREF Groups B EFMETATI00CE
s ¥ Show Edges :
| IIEI 4 [ Show DQ/DQS Pins 8 2
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)
® 2 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)
[s) 3 LB_LOWER[4] Unknown PIN_56 2 3.3-V L\L..default) 16mA (default) ||
i 2 LB_LOWER[5] Unknown PIN_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)
2 LB_UPPER[D] Unknown PIN_97 2 3.3-V L\L..default) 16mA (default)
2 LB_UPPER[1] Unknown PIN_96 2 3.3-V LV...default) 16mA (default)
& LB_UPPER[Z] Unknown PIN_95 2 3.3-V LV...default) 16mA (default)
4 LB_UPPER[3] Unknown PIN_92 2 3.3-V LV...default) 16mA (default)
3 LB_UPPER[4] Unknown PIN_91 2 3.3-V L\L..default) 16mA (default)
2 LB_UPPER[5] Unknown PIN_89 2 3.3-V LV...default) 16mA (default)
& LB_UPPER[6] Unknown PIN_87 2 3.3-V LV...default) 16mA (default)
& LB_UPPER[7] Unknown PIN_86 2 3.3-V LV...default) 16mA (default)
2 LED[D] Unknown PIN_74 2 3.3-V L\L..default) 16mA (default)
2 LED[1] Unknown PIN_75 2 3.3-V LV...default) 16mA (default)
& LED[2] Unknown PIN_98 2 3.3-V LV...default) 16mA (default)
& LED[3] Unknown PIN_33 2 3.3-V LV...default) 16mA (default)
2 SW_USER_1 Unknown PIN_15 1 3.3-V L\L..default) 16mA (default)
2 SW_USER 2 Unknown PIN_100 2 3.3-V LV...default) 16mA (default)
@ | % 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
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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_Transfer_Test \EPT_5M57_AP_U2_TOP folder of
the EPT USB-CPLD Development System DVD. Select the
“EPT 570 AP U2 Top.sdc” file.

g v -
&3z - « Joly » Products » Earth Peopl Technology » EPT USB-CPLD Development System CD » Projects HOL » EPT TransferTest » Ahera, EPMSTO_U2

5 nE

1
-4

Organize v Open  Sharewith »  Bum  New folder

Documentation
Drivers

Date moddied

@
Projects ActveHost 3281t

mmmmmmm tal_db

output files
Projects_

EPT_ST0_AP_U2_Topjdi
Projects_HDL

(& £9T.570_40 U2 Toppt
EPT_S70_AP_U2 Top.asf
EPT_S70_AP_U2 Top.qsf bak
EPT_S70_AP_U2 Top.qws
EPT_S70_AP_U2 Top.sde

EPT_570_AP_Data_Collector
EPT_Transfer_Test
Altera_EPMS70_M4
Altera EPMST0_U2

Quartus Programmer
ESwitch

FTOl
Linea
NP

«Tech
Telegesis
EPT_S70_AP_U2_Top.sdc tate: B Shared

e ste modifed: 1/20/2013 10:30 PM

= 316 KB
rested: 1/30/2013 8:42 PM

th: Homegroup
c

Copy the file and browse to C:\intelFPGA _lite
\xxx\quartus\qdesigns\EPT_Transfer_Test directory. Paste the file.

@2

» Computer » Gateway (C) » altera » 121sp1 » qu

artus » qdesigns » EPT_Transfer Test »

_—
Omganize > []Open  Bum  Newfolder
| EPT_Transfer Test 4 Name Date modified Type Size
fir_filter
- d IAIAN3AZPM  File Folder
incr_comp_makelil
nnnnnnnn tal_db I1IN3EBOM  File folder
vhdL_veilog_tutorisl
| output files I1I3442PM  File folder
! sopc_builder
| simulation ILIA1IGAZPM  File folder
B altera_inspectorlog.zip B
o W || EPT_570_AP_U2 Top jdi 3/13/2013 9:42 PM IDIFile 1KB
woor | [@ertsro_ar_u2_Topgpf 3/13/2013%10PM  QPFFile 2KB
B””H = L] EPTST0AP U2 Top.asf IIIN13BPM  QSF File 7K8
o L
rotner (] EPT_570_AP_U2_Top.qsf.bak 3ININ1BEL4LPM  BAK File 78
| cMTEMP
|| EPT_ST0_AP_U2 Top.sde 1/29/20131030PM_ SDC File aKB
! Documents and Settings
Jolly

Business Opportunities

EPT_570_AP_U2 Top.sdc Date modified: 1/29/2013 10:30 PM

Date created: 3/13/2013 %41 PM

SDCFile Size: 316 KB

Select the Start Compilation button.
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File Edit View Project Assignments Processin g Tools Window Help 5 Search altera.com ]
BEFT EE TR s SEY €% of{p) S0 2 Q%A e ®

ProjectNavigator % &x]
Enity

& MAX IL: EPM570T100C5

b 4 EPT_570_AP_U2 Top

By Herarcry | Elfies | o esgnunits |
[Tasks 1ax| . A [ J
Fiow: [Compiation v [customize. . |

% Buy Software

b P TimeQuest Timing Analysis
| I I EDA Netlist Writer @ ViewQuartusl |

Informati
Al Program Device (Open Programmer) e

@ Documentation
i B

@ @ @ P <<Search>> -

Type ID Message

amx| |~

il

8l 8
i

=/\_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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w‘m - )

File Edit View Project Assignments Processing Tools Window Help Search oliera. com @
L T -
DEHS % D@ 9 o ([Frsnrewin Y T 0 P00 R QR AG S
Project Navigator a8 x ‘ = Compiation Report - EPT_S70_AP_Li2_Top B
Enty [Tabe of Contents 8
Ay MAXT: EPMSTOTI00CS B Flow Summary Flow Status Flow Failed - Wed Mar 13 21:28:50 2013
4 {3 EPT_570_AP_U2 Top =7 Flow Settings Quertus 164-Bit Version  12.1 Build 243 01/31/2013 5P 1 5) Web Edition
384 active transfer: ACTIVE_TRANSFER_INST ] Flow Non-Default Global Settings Revision Name EPT_570_AP_U2 Top
B8] active_transfer_ibrary:ACTIVE_TRANSFER_L 5 Flow Elapsed Time TpdlE Ty AL IR
B8 active_trigger:ACTIVE_TRIGGER_INST 8 Flow OS Summary ;"”‘“" z;?wxsgumucs
> sync fifo:BLOCK IN_FIFO Flow Log viee
Timing Models Final
%5 active blockiBLOCK_TRANSFER_INST » (1 Analysis & Synthesis
9 eptWireOR:wireOR

iy Hierarchy

= € QuartusT

Flow: |Compiltion @ Full Compilation was NOT successful (3 errors, 3 warnings)
Task
mpile esign Cex ]

X |«
[k

Co
B Analysis & Synthesi

# Fitter (Place & Route)

I hssembler (Generate programmin
»

»

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

-
b
3
3
3
3

amx| |~
=

i ] Bk m '

D <<searchry v

Type 1D Messags =
() 12128 Elaborating entity "spciireCR" for hisrarchy "eptWireOR:wireCR"
(D 12128 Elaborating entity "active_triggezr" for hierazchy "active_trigger:ACTIVE_TRIGGER_INST"
() 12128 Elaborating entity "active transfer” for hierarchy "active transfer:ACTIVE TRANSFER INST"
() 12128 Flaborating entity "active block" for hierarchy "active block:BLOCK TRANSFER INST"
@ 12006 Node instance "BLOCK IN_FIFO" instantiates undefined entity "sync fifo"
() 144001 Generated suppressed messages file C:/altera/12.1spl/guartus/qdesigns/EPT_Transfer Test/output_files/EPT_570_AP_U2_Top.m
> Q Quartus II €4-Bit Analysis & Synthesis was unsuccessful, 1 , 3 warnings
m @ 293001 Quartus IT Full Compilation was unsuccessful. 3 El ings
g -
gl i ] »
Es

System (1) /\ Processing (32)

9%  00:00:03

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

- (= [ ot

€ Quartus T 64-Bit - C:/alteraf12 1sp1/quartus/qdesigns/EPT_Transfer_Test/EPT_570_AP_U2_ Top - EPT_570_AP_U2 Top

File Edit View Project Assignments Processing Tools Window Help &) Search altera.com @
DEEHE & B 9 o |([Esneuin D ¥ 0P OO R Q@P L0
[ 3a&x ‘ @ = -EPT_570_AP_UU2_Top B
Entity [Table of Contents EX)|
> MAXI: EPMSTOTI00ES 2 Flow Summary Flow Status Flow Failed - Wed Mar 13 21:28:50 2013
+ Bl £pT_570_P_U2_Top 4 Flow Setting: Quartus[164-Bit Version 121 Build 243 01/31/2013 SP1 SJ Web Edition
B9 active transfer:ACTIVE_TRANSFER INST = Flow Non-Default Global Settings. (s (s BT WA T
84 active_transfer_library:ACTIVE_TRANSFER L. 5 Flow Elapsed Time UpsrlEiyhiom BALTAEIATD
4 active_trigger:ACTIVE_TRIGGER_INST 5 Flow OS Summary. ;"”‘“y ;:A}?;nmncs
# syne fifoBLOCK IN_FIFO £ Flow Log evice
. Timing Models Final
18 active_black:BLOCK_TRANSFER INST & [ Analysis & Synthesis
B4 eptWireORwireOR
D vieary | Elries || oesgninis | oW
[Tasks 18x|
Flow: [Compiation =] [costomize... |
Task
X 4 b Compile Design o
|E b B Analysic & Synthesis o
b B Fitter (Place & Route)
b B Assembler (Generate programmin
b B TimeQuest Timing Analysi
b B EDA Netist Writer
W Program Device (Open Programmer)
« i ] Ik i v
x AU?TQ?-E B T <cseacno> v
A[1ype ID Message
@ 12006 Node instance "BLOCK IN FIFO" instantiates undefined entil
[ %] Quartus IT 64-Bit Analysis & Synthesis was unsuccessful. 1
© 293901 Quartus IT Full Compilation was unsuccessful. 3 errors, 3 warnings
b2 (] 1 D
=\ System /\_Processing (3)
9%  00:00:03
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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.

" Settings - EFT_570_AP_U2 Top

~ - e PP

Category:
E‘:"am Select the design fles you want to indude i the project, Ciick Add Allto add ll design fies in the project drectory to the project.

“ Operating Settings and Conditions Fie name: olly/Products/Earth People Technology/EPT LSB-CPLD Development System cn/pmens,HDL/EP-r;rransfer;resUsr C ad D
Voltage —
Temperature Type Add All

4 Compilation Process Settings logy/EPT USB-CPLD Development System CD/Projects HDL/EPT Transfer_Test/src/write_control_logicv Verilog HDL File
Early Timing Estimate logy/EPT USB-CPLD Development System CD/Projects_HDL/EPT Transfer_Test/src/read_control_logicv Verilag HDL File Remove
Incremental Compilation logy/EPT USB-CPLD Development System CD/Projects_HDL/EPT Transfer_Test/src/mem_arrayv Verilog HDL File 5
Physical Synthesis Optimizations logy/EPT USB-CPLD Development System CD/Projects_HDL/EPT Transfer_Test/src/eptiWireORw Verilag HDL File =

4 EDA Tool Settings logy/EPT USB-CPLD Development System CD/Projects_ HDL/EPT Transfer_Test/src/EPT_ST0_AP_U2 Top.v Verilag HDL File Down
Design Entry/Synthesis logy/EPT USB-CPLD Development System CD/Projects_HDL/EPT Transfer_Test/src/active_triggervgm Verilog Quartus Map
Simulation logy/EPT USB-CPLD Development System CD/Projects HDL/EPT Transfer_Test/sre/active transfer_library:vam Verilog Quartus Mapp | Properties
Formal Verification logy/EPT USB-CPLD Development System CD/Projects_HDL/EPT Transfer_Test/src/active_transfervgm Verilog Quartus Map
Board-Level logy/EPT USB-CPLD Development System CD/Projects HDL/EPT Transfer_Test/src/active_block.vqm Verilog Quartus Map

4 Analysis & Synthesis Settings
VHDL Input
Verilog HDL Input
Default Parameters

Fitter Settings
TimeQuest Timing Analyzer
Assembler
Design Assistant
SignalTap Il Logic Analyzer |
Logic Analyzer Interface \
PowerPlay Power Analyzer Settings I
SSN Analyzer |

« L ] 3

W uySoftware | [ ok ][ cand Apply Help

Click Ok then re-run the Compile process. After successful completion, the screen
should look like the following:
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@ Quartus II 64-Bit - Cyaltera/12.1sp1/quartus/qdesigns/EPT Transfer_Test/EPT 570_AP_U2 Top - EPT_570_AP_U2_Top = @] =
Fle£ditView Project Assignments ProcessingTools WindowHelp & Search sitera.com @
DEHd@ ¢ 2@ 9 o [Brsneunip JHEY - E¢Fe O P OO R 9P A e
Project Navigator Fax | @ Compilation Report - EPT_570_AP_U2 Top %]

Entity Table of Contents +a
/A MAXI: EPMSTOTI00CS B Flow Summany Flow Status Successful - Wed Mar 13 22:00:21 2013
> 8 EPT_ST0_AP_U2_Top =B Flow Settings Quartus [164-Bit Version 121 Build 243 01/31/2013 SP 1 5) Web Edition

= Flow Non-Default Global Settings b ema EPT_570_AP_U2_Top
= Flow Elapsed Time Top-level Entity Name ~ EPT_570_AP_U2 Top
8 Flow OS Summary ] L=
= Device EPMST0TL00CS
E| Flow Log
> (23 Analysis & Synthesis Tirming Models Final
L Total logic elements 557 /570 (98 %)
€ Quors T o | Totel eins 51/76 (67 %)
Total virtual pins 0
3 ] ‘0' Full Compilation was successful (47 warnings) | f|UFM blocks 0/1(0%)
A Herarchy | E|Fies | oF Designunits | w
= T
Fiow: | Compilation ~ | [ customi
Task

| 4 P Compile Design [

' > B Analysis & Synthesis [

' > B Fitter (Place & Route) [

L > W Assembler (Generate programmin o
v > B TimeQuest Timing Analysis [

' > B EDA Netlist Writer [

& Program Device (Open Programmer)
[ i ] v ([T m ] '

) @ T casearch>> o

Type ID Message

ELTHE

(§) 332102 Design is not fully constrained for hold requirements
guartus II 64-Bit TimeQuest Timing Analyzer was successful. 0 errors, 5 warnings
Running Quartus II 64-Bit EDA Netlist Writer
Command: quartus eda --read_settings_files=off —-write sectings_files=off EPT_S70_AP U2_Top -c EPT_570_ZP_U2_Top
204018 Generated files "EPT_570_AP U2_Top.vho" and "EPT_570_AP_U2_Top_vhd.sdo" in dirsctory "C:/altera/12.1spl/quartus/gdesigns
Quaztus II 64-Bit EDA Netlist Writer was successful. O szzors, 0 waznings i
293000 Guartus IT Full Compilation was successful. 0 errors, 47 warnings [l

« i ] v
System J\ Processing (134) f

100%  00:00:24

0ee6066

Messages

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 Micro Type B connector on one end and the EPT_Blaster Driver DLL. Connect
the UnoMax to the PC, open up Quartus Prime Lite , 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 Prime Lite.
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If the project created in the previous sections is not open, open it. Click on the

Programmer button.

ﬁom

DEHdd £ 5B 9o W%

2. Top e 1B B
Search altera.com @

Tools don E

Ay MAXI: EPM570T100C5
¢ 4 EPT 570_AP U2 Top

« i

Project Navigator 2ax
Entity

> Hierarchy

v
es | o DesionUnits | (ras

[Tasks

-2

Flow: |Compilation

~| [customize... |

‘ @ Compilation Report - EPT_570_AP_U2_Top
Tabie of Contents ia
[EE Flow Summary
5 Flow Settings
= Flow Non-Default Global Settings
T Flow Elapsed Time

(] EDA Netlist Writer

4 B Compile Design

b W EDA Netlist Writer

L

P Analysis & Synthesis

W Fitter (Place & Route)

b B Assembler (Generate programmin
# TimeQuest Timing Analysis

U Program Device (Open Programmer)

2o s o e

Flow Status
Quartus 11 64-Bit Version
Revision Name
Top-level Entity Name

IR ATIEL o®a e »

EPT_570_AP_UZ Top
EPT_570_AP_U2_ Top

= Flow 05 Summary Family MAXT
2] FlowLog Device EPWMS70T100C5
I (21 Analysis & Synthesis Tt iy Final
Total logic elements 557 /570 (98 %)
Lo Total pins 51/76 (67 %)
! dssembler Total virtual pins 0
b [ TimeQuest Timing Analyzer e AT

Successful - Wed Mar 13 22:00:21 2013
12.1 Build 243 01/31/2013 5P 1 S) Web Edition

Type ID Message

«
g @ @ P <<search>>
.

(j) 332102 Design is not fully constrained for hold requirements

b @ Quartus II 64-Bit TimeQuest Timing Analyzer was successful. 0 errors, 5 waznings
() eemememeseememeeememeeenersnen s e
b @B Running Quartus IT &4-Bit EDA Netlist Writer
@ Command: quartus_eda —-read_settings files=off —-write_settings files=off EPT_570_AP_ U2 Top -c EPT_570_AP_U2_Top
(j) 204018 Generated files "EPT_S570_AF U2 Top.vho" and "EPT_S70_AF U2 Top vhd.sdo” in directory "C:/altera/12.1spl/quartus/qdesions
> @ Quartus II 64-Bit EDA Netlist Writer was successful. 0 errors, 0 warnings |
Wl ) 293000 Quartus IT Full Compilation was successful. 0 errors, &7 warnings [
i =
2 stem \_Processing (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 v1.6b”.

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 v1.6b”.
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r:ﬁ Hardware Setup u

Hardware Settings | JTAG Settings |

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

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

Available hardware items

Hardware Server Port Add Hardware. .. I
EPT-Blaster v1.3b Local MBUSE-0
Remove Hardware
|| |
Close

Click on the Auto-Detect button. This will verify that the EPT-Blaster driver can
connect with the 5M570 device.

- Transfer_Test/EPT_570_AP_U2 Top - EPT_S70_AP_U2 Top - [Chainzcdf] || 0. [

4 Prog - Ci/altera/12.15p1
File Edit View Processing Tools Window Help 5 Search altera.com @

£, Herdware Setup...| EpT-slaster v1.30 [MBUSE-0] Mode: [TTAG *]  Progress: ]

7] Enable real-time ISP to alow background programming (for MAX I and MAX V devices)

File Device Checksum  Usercode  Program/  Verify ~ Blank-  Bxamine S

% Start Configure Check

-

Select the 5M570 under “Device”.

W - Cifatera/12.15p1 i Transfer_Test/EPT_570_AP_U2_Top - EPT_S70_AP_U2_Top - [Chain2ca® | = B 3¢ |

File Edit View Processing Tools Window Help & Search altera.com ]

i Hardware Setup...| EPT-Blaster v1.3b [MBUSS-0] Mode: [JTAG ~]  Pprogress:

[] Enable real-time 15 to allow background programming (for MAX IT and MAX V devices)

T File Device Checksum  Usercode  Pragram/  Verify  Blank-  Examine S
| DR e Configure c
2 Stop <none> { epms7o ) oooooooo <none> & &

4 Auto Detect
2 Delete
[ Add File...
¥ Change Fie... T -

[ save File "
[ Add Device...
i up
1% pown

i
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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
=
2 Hardware Setup, R, NelsonsTrige| 1 db Fil...der 3/13/2013 10:00:22 PM
[F] Enable real-tme T |_incremental db Fil..der 3/13/20139:38:49 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
i start ]
it Stop ]
(B Add File....
o)
b
A save File ] 0 = b "
e | ==l &
T‘h Up ] Files of type: [Programming Files (*.sof *.pof *.jam *.jbc *.ekp *.jic) '] [ Cancel ]
Tooown | —
}--.r | 2

Click on the EPT_5M57_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
14 KB pofFi 00:
[ NelsonsTrfg PT_ST0 AP U2 Toppof pof File 3/13/201310:00:15 PM

4 T »

File name: |EPT 570_AP_U2_Top.pof | I Qpen |

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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W Programmer - C:/altera/121sp1/quartus/qdesigns/EPT_Transfer_Test/EPT_570_AP_U2_Top - EPT_570_AP_U2_Top - [Chain2.cdf] Bl

File Edit View Processing Tools Window Help 5

@

Search altera,com

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

Mode: |JTAG A

Progress:

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

File Device Checksum Usercode Blank-

Check
sl
]
]

Examine Si

Verify

sl
]
]

i start

i 5top

output files/EPT_570_A... EPMSTOTL00
CFM
UFM

002CD72E  FFFFFFFF

3 Auto Detect

3 Delete
(4 Add File...
[ change File...
|} save File
(2% Add Device...
faup
1 pown

n

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

- - -
W Programmer - C:/alteraf12 1sp1/quartus/qdesigns/EPT Transfer Test/EPT_570_AP_U2 Top - EPT_570_AP_U2 Top - [Chain2.cdfl* oo
File Edit View Processing Tools Window Help & Search altera.com @
2, Hardware Setup. . Mode: | ITAC - progress: || &%
Enable real-time ISP to allow background programming (for MAX IT and MAX V devices)
= File Device Checksum | Usercode  Program/  Verify  Blank-  Bxamine S
| HEnn Configure Check
output files/EPT 570_A... EPM570T100 002CD72E FFFFFFFF
| CFM
I & Auto Detect UFM
i 3 Delete
M | AddFile...

& Change Fie...
(4 save File
23 add Device...
thup

1 Down

When the programming is complete, the Progress bar will indicate success.
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Mp Programmer - C:/altera/12 1sp1 /quartus/adesigns/ERT Transfer_Test/EBT_S70_AP_U2 Top - EBT_570_AP_UI2_ Top - [ChainZ.cdff* |0 oo )

File Edit View Processing Tools Window Help &

Search altera.com [
Progress: 100% (Successful)

®

3, Hardware Setup...| EPT-Elaster v1.3b [MBUSB-0] Mode:
[ Enable real-time ISP to allow background programming (for MAX II and MAX ¥ devices)
W File Device Checksum Usercode Program/  Verify  Blank- Examine S
Configure Check
o stop output_files/EPT_570_A... EPM570T100 002CD72E FFFFFFFF -] -] |
CFM ] &
B =
W | % AddFie...
Wi
| Change File... v = :
Al Save File P
---------
thiue AR A
TO0I 1 =
L Down I :| ¥ = _|
H = 2

At this point, the UnoMax 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
write some code to transfer data between CPLD 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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BLOCK ENDTERM

TRANSFER ENDTERM

BLOCK ENDTERM

6 BIT CONTROL BUS

1

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

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.

S ACTIVE_TRANSFER
z MODULE
: ——
ADDRESS [2]

ACTIVE_TRANSFER _ ACTIVE_HOST
LIBRARY DLL

The data seamlessly appears in Host PC memory from the UnoMax. 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_GetName()
EPT_AH_GetVersionString()
EPT_AH_GetVersionControl()
EPT_AH_GetiInterfaceVersion()
EPT_AH_CheckCompatibility()
EPT_AH_Open()
EPT_AH_Close()
EPT_AH_Initialize()
EPT_AH_Release()
EPT_AH_QueryDevices()
EPT_AH_SelectActiveDeviceByName()
EPT_AH_SelectActiveDeviceBylIndex()
EPT_AH_GetDeviceName()
EPT_AH_GetDeviceSerial()
EPT_AH_OpenDeviceBylndex()
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EPT_AH_CloseDeviceBylIndex()
EPT_AH_CloseDeviceByName()
EPT_AH_SendTrigger ()

EPT_AH_SendByte ()

EPT_AH_SendBlock ()
EPT_AH_SendTransferControlByte()
EPT_AH_RegisterReadCallback ()
EPT_AH_GetLastError()
EPT_AH_PerformSelfTest()
EPT_AH_LEDBIinky()
EPT_AH_SetDebugMode()
EPT_AH_RegisterReadCallbackForChannel()
EPT_AH_FlushDeviceChannelBuffer()
EPT_AH_GetDeviceChannelFreeBufferBytes()
EPT_AH_GetDeviceChannelPendingBufferBytes()
EPT_AH_SetChannelConnectionFlag()
EPT_AH_GetChannelConnectionFlag()

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
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.
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// List Devices| function
private unsafe Int32 ListDevices ()

{

Int32 result;
Int32 num_devices;
Int32 iCurrentIndex;

// Open the DLL

result = EPT_&H 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 = cmbDevList.SelectedIndex;
cmbDevList.Items.Clear();

// Go through all available devices
for (device_index = 8; device_index < num_devices; device_index++)
{
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
devices. The selected device will be stored as an index number in the variable

USB High Speed Transfer 8] +

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
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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()

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) == @)

1
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;

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

}
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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 wvoid btnTriggerl Click({object sender, Eventfrgs 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);

Page71



EARTHHPEOIPPLE

TECHNOLOGY

UnoMax CPLD Development System User
Manual

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;

h
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 void Receiwve_Trigger Inf{object sender, Eventfrgs e)

1
switch (ept_data.Payload)

case Bxal:
lLableSwitchl.Text = "Switch 1%n Pressed"”;
break;

case BxB2:
lLableSwitch2.Text = "Switch 2%\n Pressed"”;
break;

case Bxad:
lLableSwitchl. Text
lLableSwitch2. Text "
break;

¥

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({cbject sender, EventhArgs e)

1
int ibyte, address to device;
ibyte = Convert.ToInt32{tbNumBytes.Text);
address _to device = Convert.ToInt32(tbaAddress.Text);
EPT_AH_SendByte(address_to_device, (char)ibyte);

b

Use the function EPT_AH_SendByte() to send a byte the selected module. First, open
the EPT device to be used with EPT_AH_OpenDeviceBylndex(). 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
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data exists, the Host will command the Device to send it’s 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.

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)

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;

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 weid TransferOutReceive()

1

string WriteRcwChar = "";

WriteRcwvChar = String.Format("{@}", (int)EPTReceiveData.Payload);

thDataBytes.AppendText(WriteRcvChar + " ');

thaddress.Text = String.Format("{@:x2}", (uint)System.Convert.ToUInt32(EPTReceiveData.Address.TosString(]

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

Page75



A EARTIHPEOPLE

TECHNOLOGY

UnoMax CPLD Development System User
Manual

pointer to the buffer in the second parameter of EPT_AH_SendBlock(). Add the length
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,
(vold*)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.

Page76



EARTHHPEOIPPLE

TECHNOLOGY

UnoMax CPLD Development System User
Manual

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
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();

}

else

1
EPTReceiveData.Payload = payload;

h

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

1

switch (EPTReceiveData.Command)
{
case TRIGOER_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 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 == 8)
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
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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 UnoMax. A standalone
project can be range from a simple program to display and send data from the user
to/from the CPLD. Or it can more complex to include receiving data, processing it, and
start or end a process on the CPLD. 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, 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.

L4 Microsoft Visual C# 2010 Express
le | Edit View Debug Tools Window Help

Fil
2 New Project... Ctrl+Shift+N  [#
| ﬁ Open Project... Ctrl+5Shift+Q0

5 OpenFile.. Ctrl+0

Er—LE D

Close
Close Selution

Al Save Selected ftems Ctrl+S
Save Selected ltems As...

@ savenl Ctrl+Shift+S
Export Template...

]  Page Setup...

4 Print... Ctrl+P

Recent Files 3

Recent Projects and Selutions

Exit Alt+F4

AEEYEIE)

[ REEITEY = Find Results

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

Installed Templates

Visual C# —c#l|  Windews Forms Application

Online Templates Eﬂ WPF Application Windows Forms Application i,

I‘ Console Application Visual C&
L=ch e

@ Class Library Visual C#
@ WPF Browser Application Visual C#
ek Vo

Name: EPT_Transfer_Test

The project creation is complete.

File Edit View Project Debug Data Tools Window Help

A T N R N [ AT R Y )

AR ISR A N e = =

- % Forml.cs [Design] X

EPT_Transfer Test Project Properties

ution 'EPT_Transfer Test' (1 project) o2 Forml =R o=

ransfer_Test
ies

=|

Project File EPT_Transfer_Test.cspro

T 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
2010\Projects.
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rth People Technology » EPT Transfer Test » EPT Transfer Test

> 1) HSP_FT2232H SPI

Organize *  New folder
b 1 ActiveHost 1006 “ Name
> ) ActiveHost 1007
> 1 Boards

> 1) EPT_570_AP_Active_Transfer

> J) EPT_570_AP_Data_Collector

> 1) EPT_FT200¥ Interface

> 1) EPT_FT2232 Interface

> 1) EPT_FT2232HITAG

> 1) EPT_FT2232H_SVF_Programmer
> 1) EPT_FT2232H_USBTransfer

|| EPT_Transfer_Test

m

| EPT Transfer Test

>l HSP_FT2232H_FPGA

Date modified

No items match your search.

(T

Folder: EPT Transfer_Test

. @ |

Type

[ Select Folder | |

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

; —— - - = |5 [l
— —— - —
@uv@ » Control Panel » - | 4y ‘ | |Search Control Panet o]
== = =
Adjust your computer's settings Viewby: Category ™

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

Find and fix problems

e
@
s

/ Hardware and Sound

bt
ﬂ View devices and printers
Add a device
[T
i

Network and Internet
View netwerk status and tasks
Choose homegroup and sharing options

Programs

Uninstall a program

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

Appearance and Personalization
Change the theme

Change desktop background

Adjust screen resolution

i

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

Let Windows suggest settings
Optimize visual display

Click on System.
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e ol o )

Py
@T)-ﬁg + Control Panel b System and Security » [ %+ [ Search Control Panel 2
= - — - o
Control Panel Home Action Center B
+ System and Security ! Review your computer's status and resolve issues
& Change User Account Contral settings
Network and Internet Troubleshoot common computer problems | Restore your computer to an earlier time
Hardware and Sound Windows Firewall
Indows rirewa
Programs ﬁ Check firewallstatus | Allow a program through Windows Firewall
User Accounts and Family
Safety By System E
P = View amount of RAM and processor speed | Check the Windows Experience Index
[ =t ) Allow remote access | See the name of this computer | I Device Manager
| Clock, Language, and Region @; Windows Update
‘ Ease of Access Tum automatic updating on or off | Check for updates | View installed updates
\@ Power Options
Require a password when the computer wakes | Change what the power buttons do
Change when the computer sleeps L
ab Backup and Restore
<u Backup your computer | Restorefiles from backup
&% Windows Anytime Upgrade
<A Get more features with @ new edition of Windows 7 -

Check under SyStem\f_L‘SteT type: o o

@Uv B+ Control Panel » System and Security b System ~ [ 43 | search Cantrot Panel 2|
- = am 3 — =

@ -
Cantrol Pencl Hogg View basic information about your computer P
&) 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 more features with a new edition of Windows 7
!
System
Manufacturer: Gateway f
Model: SX2370 =
LA/ 1
Rating: Windows Experience Index ’
[ Processor: AMD AB-3820 APU with Radeon(tm) HD Graphics 2.50 GHz Gatewt-:ly-
Installed able)
I System type: 64-bit Operating System |
| Penand T TABUE 15 available for this Display
Gateway support '
Website: Online support
Computer name, domain, and workgroup 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
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File Edit View Project Build Debug Data | Tools | Window Help

- @] & 5 59 - ¢ [ % ConnectioDatabase.. - || (# [EPT_570_4P_Dats Collector | | 3

= = 3l | w3 e = ode Snippets Manager... trl+ K, Cirl+
AP IEE T EEE: Code Snippets Maneg CuleK Cule f =
Solution Explorer > I 3 Choose Toolbox ftemns...
| éj E E‘E Extension Manager...
g E; Solution 'EPT_Transfer_Test' (1 project) External Tools...
ﬂ 4 @ EPT_Transfer_Test Settings . e Setings
o > [=d] Properties
5 b [ References i v Expert Settings
v

»  [=] Forml.cs Options... Reset...
4] Program.cs

533UNC

Import and Export Settings...

Go to Tools->Options, locate the “Show all settings” check box. Check the box.

4 Environment Recent files
ool ]  items shown in Window menu
Fonts and Colors
Keyboard 10 items shown in recently used lists
|+ Text Editor
1> Debugging Visual experience

[#] Automatically adjust visual experience based on client perfformance
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

Restare 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.
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Options I T | ? = |

1+ Environment Projects location:

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

& Text Editor cusersi\nelsonstrfgridocumentsiwvisual studio 2010\ Templates\ProjectTemp E]

> Debugging User item templates location:

b Database Tools c\users\nelsonstrfgridocumentsivisual studic 2010\ Templates\ItemTemplat E]

1 Text Templating

> Windows Forms Designer Always show Error List if build finishes with errors

xplorer

[Tz
Show advanced build configurations
[¥] Always show seTation
[7] Save new projects when created

Warn user when the project location is not trusted

[7] Show Output window when build starts

Prompt for symbolic renaming when renaming files

Show all settings i 0K ] l Cancel

Go to Build->Configuration Manager.

Build Solution B g -| |86 -|| 3 [er

Rebuild Solution %x &t ar |

| | |£=| Configuration Manager...
|,:a Solution 'EPT_Transfer_Test' (1 project) o5l Forml EI@
a .E EPT_Transfer_Test
[» [=d| Properties
[+ [+l References
[ §| Forml.cs
#] Program.cs

=i - N
= I P ey

sa2unog eleq 1l

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

I Active solutien cenfiguration:

Active selution platform:

[Dehug

-]

Project
EPT_Transfer_Test

Configuration <Edit.>

Debug

[=] a6

In the New Solution Platform window, click on the drop down box under “Type or
select the new platform:”. Select “x64”.

Type or select the new platform:

[l

Any CPU
Ttanium

Create new project platforms

Lok ]

Cmﬁiﬂaﬁun Manager ? X I
Active solution configuration: Active solution platform:
[Debng '] [)‘85 i I
Project contexts (check the project configurations to build or deploy):
Project Build
EPT_Transfer_Test

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

are both showing “x64”.
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Configuration Manager
-

Active solution configuration: Active solution platform?
Release / ] [1164 \ v]
Project contexts (check the project configurations to build o‘deploy}: )

Project Caonfiguration Platform Build
EPT_Transfer_Test Release IZ‘ 64 |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.

Lo#| EPT Transfer_Test

File Edit View Project Build Debug Data Tools Window Help
R Cd@ % B9 -6 - F-5] b [Reease | [t -l
TR EEENMEPEEIEE T IR R EIER |
Z¥ Solution Explorer - 1 > B Forml.cs [Design] <
Ela
\; Solution 'EPT_Transfer_Test' (1 project) [ ol Forml EI@

[» [=d] Properties 5  Build
[+ [ References Rebuild

i [E] Forml.es | Publish..
) Program.cs

Add >
Add Reference...
Add Service Reference...

Set as StartUp Project

Debug 3
& Cut Ctrl+X
4 Paste Ctrl+V
Remove Del
Rename

Properties Alt+Enter

Verify that the “Platform:” label has “Active (x64)” selected from the drop down box.
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|| & [EFT_570_AR Dats Collector -] | & 7 (59 3¢+ o]

onfiguration: | Active (Release) =] (Pratiorm: [active p64) D)
eeeee

Conditional compilation symbols:

[] Define DEBUG constant
Define TRACE constant
[C] Allow unsafe code
Reference Paths Cxrman

Signing Errors and warnings

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

Data_Collector > EElaQUR{ElL (= Xa Forml.Designer.cs Forml.cs
Application
e General
Build - o
Conditional compilation symbols:
s Eozmi [ Define DEBUG constant
Debug Define TRACE constant

Resources Allow unsafe code

Optimize code

Settings
Reference Paths Errors and warnings
Signing Warning level: C
Security Suppress warnings:
Publich Treat warnings as errors
@ None
© All

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.
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]

Q <[} « Earth People Technology » EPT USB-CPLD Development System CD » Projects ActiveHost 648it » EPT Transfer Test » EPT Transfer Test » =k
Organize ¥ Include in library = Share with v Burn New folder
4 |, EPT USB-CPLD Development System CD +  MName : Date modified Type Size
> 1l Arduino IDE ) )
bin 32/201311:9PM  File folder
Dc:(umentatmn obj 3/2/201311:29 PM File folder
E::izs R Properties 3/2/201311:29PM  File folder
PR — 48] active,_transfer x64.cs 3/2/201311:28PM  Visual C# Source ... 7K8
- N @ EPT_Transfer_Test.csproj 3220131128 PM  Visual C# Project .. 5KB
= ':;:";::5:‘113 B EPT Trenster Testesprojuser 277/20131111PM  Visual Studio Proj... 1KB
B T 1 Dol 2720131136 PM  Visual C# Source . 19 KB
s F ) FormL Designercs 2/7/201311:36 PM Visual C# Source . B ke
= = | ; Forml.resx 2/4/2013 9:05 PM NET Managed Re... 6KB
:: 48] Program.cs 27/2013 1134 PM Visual C# Source . 1k8
Properties
EPTActiveHostConsoleClient
> 1l Projects_Arduino
Projects_HDL
| Quartus_Programmer -
10 items State: 3 Shared

6.2.1 Changing Project Name

***NOTE***

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 Form1.cs to new project name.
2. Change class of Form1.cs to new project name.
3. Change constructor of Form1.cs to new project name.

‘ “AZEPT_FT2232_Interface.EPT_FT2232_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
= public PT_FT2232_Interfacely
1

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

}
4. Change EPT_Transfer_Test_Load of Forml.cs to new <project name>_Load
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/4 Main object loade

private void _FT2232_InterfaceLLoa- yiect sender, System.Eventirgs e)
i

// Call the List Devices function
ListDevices();

1

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

G2 EPT_FT2232 Interface EPLEI2232 Interface vI 2 InitializeCompone
—namespa"s, PT_FT2232_Interface

i
= partial class
6

{ P
= e Lsummary>
Required designer wvariable.
1/ J/ summary>
private System.ComponentModel.IContainer components = null;

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

/{4 <param name="d ing"»true if managed resources should be disposed; otherwise, false.</param:
= protected override void Dispose(bocl dispesing)

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

}

base.Dispose(disposing);

components.Dispose();

}

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

this.
this. 8

this. BT_FT2232_Interface_Load
this.LEDBox.Resumelayout(false);

this. LEDBox.PerformLayout();
this.gbTriggerout.ResumeLayout(false);
this.gbTransferControl.Resumelayout(false);
this.gbTransferContrel.Performlaycut();
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.
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using System;

using System.Cellections.Generic;
using System.Lling;

using Sy@tem,windows,Forms;

namespace {LPT_FT2232_Interface
{

static class Program

i

ummary»
The main entry point for the application.
/ </ summary >

[ hread]

static void Main()

{

6.2.2 Add Files to Project
Open the EPT_Transfer_Test project. Right click on the project in the Solutions

Explorer. Select Add->Existin(!1 Item.
_EI_"_T_Transfer_TEt—

File Edit View Project Build Debug Data Toocls Window Help
- EE | £ aE] 9 -6 - E-E P [Release ~| |64 -| | @ [erT_5m

A I N =R s e o R o

Fomt.s Deianl < T
Q Selution 'EPT_Transfer_Test' (1 project)

[ 2 rom: Eieal
a .E EPT_Transfer ™ * i

> [=d Properties [ Build ‘

Solution Explorer v 31X

=

> [+l References| Rebuild

> [E] Forml.es [ Publish...
] Program.cs

saunog ejeq 1 KogIoo]

Add YoEE] Mewltem... Ctrl+Shift+ A
Add Reference... [#]  Existing Item... Shift+Alt+A
Add Service Reference... 4 Mew Folder
Set as StartUp Project ] Windows Form...
Debug * | & UserControl...
£ Cut Ctrl+X “2  Class... Shift+Alt+C
14 Paste Ctrl+V
* Remove Del
Rename

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.
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File Edit View Project Debug Data Tools Window Help

S| b a9 - -] b |9 ]oomp

Solution Explorer 3 x
i3] 3 e] ‘
'3 Solution 'EPT_Transfer_Test' (1 project)

4 7 EPT _Transfer_Test
=d| Properties <
=4 References Organize New folder
4 = Formlcs
‘%) Forml.Designer.cs i ] Microsoft Visual C= 2010 Express

2] Forml.resx I= J. Projects

2) Program.cs

IT Favorites
Bl Desktop
& Downloads
7 Dropbox ) Form1.Designer.cs
| Recent Places 55 Form1.resx
) Program.cs

9 Libraries

*& Homegroup
@ 34Emors | 1\ 0Warmings | (i) 0 Messages
Description
The name 'm_hPort’ does not exist in the current. File name: active_transfer.cs
The name 'fContinue’ does not exist in the curre {‘*'m'*’ I;‘ if* — ]
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

' Computer

| Visual C= Files (*.cs;".resc™ setti »

Forml.cs EPT_Transfer_Test The name of the
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.

EPT_Transfer
File Edit Wiew Project Debug Data Tools Window Help

aEe 150 e Bl e .

Hls L S e s
; (Bl Formi Designer.cs i
| &5 2| ‘GLEPT Transfer_Test.EPT_Transfer_Test [P components g -
[ o9 Solution 'EPT Transfer Test' (L projectl]  Cinamespace EPT_Transfer_Test 3
4 [ EPT Transfer_Test =
| 24| Properties =] partial elass EPT_Transfer_Test =]
. [l References D‘ i
= /1 <summary>
(] active transfer.cs /// Required designer variable.
4[5 FormLes /1 </summary>
] Forml.Designer.cs private System.ComponentModel.IContainer components = null;
% Forml.resx
& Pragram.cs E 147 <summary>
Clean up any resources being used.
</summary>
/// <param name="disposing”>true if managed resources should be disposed; other
E protected override void Dispose(bool disposing)
{
if (disposing 8& (components != null))
5 = + components.Dispose(); .
&3] Solution Explorer W0% ~ ¢ n v
!
Q 0Emors | 1\ 2Warnings | (i) 0 Messages
Description File Line” Column | Project
% Error List =
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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 "#= button to launch the Toolbox.

File Edit View Project Debug Data Tools Window Help
Pl S el o & AR - ® - b3 [tootip || e B
RN TS i ot 30 9 @ | 2 21 &¢ o |[H [ | D 2| 2
ﬂ Solution Explorer * 1 X Fomles Forml.Designer.cs Forml.cs [Design] X [ElaOURiEhE Cdd - Toolbox v 1 x
E,':" ‘ 2 [2] | = E - [ b All Windows Forms =
& -
E.— -4 Solution 'EPT_Transfer_Test' (1 project) ol Active Host = |[@] =] iGammeniSantioks
E 4 [ EPT_Transfer_Test Kk Pointer E
g . [l Properties = Button
o s [ References e CheckBox
(5] active_transfer.cs CheckedListBox
a @_Furml‘r.s . b ComboBox
‘%] Forml.Designer.cs DateTimePick
] Formlresx T DateTimePicker
E,r_:] Program.cs Transfer Single Byte Transfer Multiple Bytes A Label
Wiite [ LoopBack | A LinkLabel
ListBox
Send Byte 295 Address 2 22 Listiiew
Receive Byte =] MaskedTextBox
m ManthCalendar
== Motifylcon
@tlmErUSE E MumericUpDown
@ PictureBox
< 1 ] +
= - @D ProgressBar
&3] Solution Explorer [ RuEERTTY . o
Error List v 1 X
@ 0 Errors | _1\ 2 Warnings | Li) 0 Messages
Description File = Line” Colurn Project =

B U & Find Results

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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_Transfer_Test - Microsoft Visual C3 Expres LE;L

File Edit Wiew Project Debug Data Format Tools Window

e N N R e L A R e B -
PEE S AT &SI R 2 e HE D2,
fif Solution Explorer * 0 X Forml.cs* Form1.Designer.cs* Forml.cs [Design]*  [ElaaURichb A ~ Toolbox
g | 4 (2] | =] » 0 & All Windows Forms =
& . . " |§ 4 Commen Controls
% ) Solution 'EPT_Transfer_Test' (1 project) o= Active Host EI@ K Point
o a @ EPT_Transfer_Test ointer =
";i > [=d Properties (21 Number = Button
E » (=3 References T 0) Serial CheckBox .
[=] active transfer.cs ® Description CheckedListBox
4 (=l Formlcs i Ef ComboBox
‘%] Forml.Designer.cs DateTimePick
) FormLresc TH  DateTimePicker
ﬁg Program.cs Transfer Single Byte Transfer Multiple Bytes A Label
Wiite [ LoopBack | A LinkLabel
3 ListBox
SendByte 255  Address 2 222 Listfiew
Receive Byte [e]  MaskedTextBox
G MonthCalendar
5 Motifylcon
. MumericUpDown
) timerUss P
imerl
& PictureBox
e @ ProgressBar
l-‘f*;‘ Solution Explorer -4 - =
Error List - X
& 0Errors | 1\ 2 Wamings | (i) 0 Messages
Description File ’ Line Column Project .

IR & Find Results

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.

Page93



EARTHHPEOIPPLE

TECHNOLOGY

UnoMax CPLD Development System User
Manual

14| EPT Transfer Test - Mic
File Edit View Project Debug Data Format Tools Window Help
A Sl 8 a9 - -] b | @ [ootip

PEL |02 & 2T e b | 3 B e W W B | & &Y

-| [ A S B <
& e |FHE| @3 =,

Forml.Designer.cs*

Solution Explorer > 1 X Forml.cs*

=[S EEE
; Solution "EPT_Transfer_Test' (1 project)
4 [ EPT Transfer Test
> |=d Properties
|« References
E active_transfer.cs
a4 [Z] Forml.cs
‘%] Forml.Designer.cs
‘%] Forml.resx
] Pregram.cs

> All Windows Forms

. " | 4 Common Controls
g Active Host
Pointer
Button
CheckBox

CheckedListBox

J2101di 3seqeieq Sy

ComboBox
DateTimePicker
Label

LinkLabel
ListBox

Transfer Single Byte
Wite:

Transfer Muttiple Bytes

LoapBack

2

SrrilElnEE

Send Byte 259 Address

Receive Byte

ListView
MaskedTextBox
MonthCalendar
MNotifylcon

MNumericUpDown

@ fimerlJSB
PictureBox

D [ Bl k3l bl BT R

_ ProgressBar
£ Solution Explorer [ NG EEERTE .

Error List
@ 0Errors | 1\ 2 Warnings | (i) 0 Messages
Column

7
Description Project

YIS = Find Results

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.

i
// btnOpenDevice

Iy

this.btnOpenDevice.location = new System.Drawing.FPoint(248, 13);
this.btnOpenDevice.Name = “btnOpenDevice™;

this.btnOpenDevice.5ize = new System.Drawing.S5ize(58, 23);
this.btnOpenDevice.TabIndex = 2;

this.btnOpenDevice.Text = "Open™;

this.btnOpenDevice.UseVisualstyleBackColor = true;

this.btnOpenDevice.Click += new System.Euen:kandle*{thik.htnOpenDEUice_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 woid btnOpenDevice Click(cbject sender, Eventérgs e)

1
//Open the Device
OpenDevice();
h
private woid btnCloseDevice Click(cbject sender, EventhArgs e)
1
if (EPT_AH CloseDeviceByIndex(device index) != @)

1
btnBlkCompares.Enabled = false;

btnBlkComparel6.Enabled = false;

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

¥

btnOpenDevice.Enabled = true;
btnCloseDevice.Enabled = false;

h

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 » Projects_ActiveHost 64Bit » EPT Transfer Test » EPT Transfer_Test » bin » x4 » Release
- =

:
Organize = [ Openwith..  Sharewith +  Bum  Newfolder
Arduino_IDE “ Name ° Date modified Type Size
Documentation
o | %] ActiveHost64.dIl 3/2/20139:44 PM  Application extens... 27 K8/
e 871 EPT_Transfer_Test.exe 3/2/201311:28PM Application B KB
Projects_ActiveHost_32Bit .
~ @] EPT Transfer_Testpdb 3/2/201311:28PM  Program Debug D... 56 KB
Projects_ActiveHost_64Bit i )
7] EPT_Transfer_Testwshost.ee 3/2/201311:21PM  Application 128
! ActiveHost 1008
|| EPT_Transfer Testwshost.exe,manifest 8/31/200912:40 AM  MANIFEST File 1B
| EPT_Data_Collector
%) ftdzd.dil 1/18/20133:54 PM_ Application extens.. 252K8
EPT_Transfer Test
EPT_Transfer_Test =
bin
Debug
Release
64
| Debug
| Release
obj
Properties -
LD 2 items selected State: 2B Shared Size: 278 KB Shared with: Homegroup
< Date modified: 1/18/2013 3554 PM - 3/2... Date crestec: 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.

[ |2 EPT Transfer_Test - Micro c=re X

File Edit View Project | Debug | Data Tools Window Help

ialid- G @ | § b stertDebugging Fs )| 5 s Bl
i) % Ry A (T2 | = | &5 Build Solution F6
fif Solution Explorer = Steplnto 1 b g
o — | [E Step Ov F10
g ElEaliEls (F Step Over EPT Transfer_Test ] ¥ btnClose_Click(object sender, System.Eventhn ~Jj -* Genere!
g 4 Solution 'EPT_Trar, Toggle Breakpoint F9 lock Transfer Control 3
[ . 3 EPT Transfer Windowe , lic bool BlockTransferInfinite = false; 5
< » [ Properties : ic bool BlockTransferReps - false;
i > [ References Clear All DataTips ic bool BlockTransferstop = false;
E | Export DataTips ...
5] active tran § " ate void btnOpen_Click(object sender, System.cventirzs &) |
4 [E] FormLs Import DatTips .. -
& N
] Forml.l Options and Settings... Open_selected Device();
43 Formis

T

2] Program.cs

o private void btnClose_Click(object sender, System.Eventirgs e)

if (m_hPort = @) .
{

fContinue = false; ==
// it will stop in x seconds - not sure if this is proper
Thread.Sleep(860) ;
FT_Close(m_hPort);
m_hPort = @;

4 radiumber.Checked = true; -

3 Solution Explorer 3R ] m v
Error List -nx
@ 0Enors | 1\ 2Wamings | (i) 0 Messages
Description File Line Column  Project
IEYEEEY & Find Results
Ready Ln 58 Col35 Ch3s INS

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

SNESENEAT

F_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.

@\;‘v‘ <« EPT USB-CPLD Development System CD » Projects_ActiveHost_64Bit » EPT Transfer Test » EPT_Transfer_Test b bin » 364 » Release v
- - -
QOrganize v Open Share with v Burn New folder
. Arduino_IDE ~ Name Date modified Type Size
Docurnentation .
b i8] ActiveHostsd.dll 322013944 PM  Application extens... 27K8
rivers
7] EPT_Transfer_Test.exe 3/2/20131128PM _ Application 28KB
| Projects_ ActiveHost_328it dadk —
@] EPT Transfer_Test.pdb 3/2/20131128PM_ Frogram Debug D... 56 KB
Projects ActiveHost 64Bit )
7] EPT_Transfer_Testushost.exe 32720131121 PM  Application 128
ActiveHost 1.0.08 - ' ! )
[ EPT_Transfer_Testvshostexemanifest  /31/200912:40 AM  MANIFEST File 1K8
| EPT_Data_Collector . R .
8] ftd2odid.dil 1/18/2013354PM  Application extens... 52K8
EPT Transfer Test r
EPT Transfer Test E ‘
! bin A
Debug
Release
164
Debug
Release
obj
| Properties -
3| EPT_Transfer Testexe State: 2B Shared Size: 280 KB Shared with: Homegroup
B soication Date modified: 3/2/2013 11:28 PM Date created: 3/2/201311:29 PM

The EPT_Transfer_Text.exe file can now be tested using the UnoMax board. To test the
file, connect the UnoMax to the Windows PC using Type A to Type Micro 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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- (om
Transfer Controls
Send Byte: 255 Address 2 Peceive Byte -
Multiple Byte: 255 i
Switch Controls LED Controls
Switches =
Block Controls
Block Send Block LoopBack Block Recsive
; BLO @ Repititions -
1
BLO ) Infinite
Emors Bytes Transfemed

Address 4 |length 8

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

UnoMax CPLD Development System User

- [ Open ] [ Close ]
EPT USB «-> Serial&JTAG Cable By

Transfer Controls

Send Byte: 255 Address 2 Receive Byte -

Multiple Byte: 255 i

Switch Controls LED Contrals

Switches Lere

| Block Controls

Block Send Block LoopBack Block Recsive
I ~ @ Repittions -
| 1

) Infinite:

Address 4 Length 8 Errors Bytes Transfemed

[l

Click on one of the LED buttons in the middle of the window. The corresponding LED

on the UnoMax 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 Receive Byte textbox.

the Multi Byte button. The numbers appear in
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otl EPT_Transfer_Test l liw
EPT USE <-> SerialaJTAG Cab Open
Transfer Controls
Send Byte: 255 Address 07 Receive Byte 124 425266  »
Multiple Byte: 124 42 52 66
Switch Controls LED Controls
Switches Lzme
(4]
| Block Controls
Block Send Block LoopBack Block Receive
' - @ Repititions -
1
) e
= i |
Address 4 Length 8 Emors Bytes Transfered
|

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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o2 EPT Transfer_Test l E=EEN x
EPT USE <-> Sensl&/TAG Cab v
Transfer Controls
Send Byte: 255 Address (2  Recsive Byte -
Multiple Byte: 0 1
Switch Controls LED Cortrols
Switches TH
(4]
|| Block Controls
Block Send Block LoopBack Block Receive
- @ Repititions é.é -
1
1
L=
:
Ze
Address 04 Length 8 0 Emors 8 Bytes Transfemed
I

Press the PCB switches on the UnoMax to view the Switch Controls in action.

7 Using the Analog to Digital Converter

The EPT 5M57-AP-U2 has an onboard Four Channel, 10 Bit, 300 KSamples/second
Analog to Digital Converter. It has a serial SPI communications that allow the host to

send setup commands and retrieve the sa

A 1] * BEE
Akt [z ] 15] Do
we 2] maaome 2 on
ana (2] macmEe- [ sow
N B
ams e [E] [11] Voo
amE e [1] [10] e
ANT VT, [ | 2] i

Qsop

mpled data.
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PIN NAME FUNCTION

1-4 AINO-AIN3 Analog Inputs

56,7 N.C. No Connection

8 CONVST Active — low Conversion
Start Input

9 REF Reference Input

10 GND Ground

11 VDD Power Input

12 CS Active Low Chip Select
Input. When CS is Low the
interface is enabled. When
CS is high MOSlI is high
impedance

13 SCLK Serial Clock input. Clocks
data in and out of the serial
interface.

14 MISO Serial Data input. MISO
data is latched into the
interface on the rising edge
of SCLK

15 MOSI Serial Data Output. Data is
clocked out on the falling
edge of SCLK. High
impedance when CS is
connected to VDD.

16 EOC End of Conversion Output.
Data is valide after EOC
pulls low.
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7.1 ELECTRICAL CHARACTERISTICS

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
CONVERSION RATE
Ext | ref C 0.8
Power-Up Time tPU e - us
Internal reference (Note 5) 65
Acquisition Time taca 0.6 us
N Internally clocked 3.5
Conversion Time toomy - us
Externally clocked (Mote 6) 2.7
External Clock Frequency fsoLK Extemlally clocked conversion 0.1 4.8 MLz
Data /O 1
Aperture Delay 30 ns
Aperture Jitter < 50 ps
ANALOG INPUT
Input Voltage Range Unipolar 0 VREF v
Input Leakage Current Vin= Voo =0.01 =1 uA
Input Capacitance During acqguisition time (Mote 7) 24 pF
INTERNAL REFERENCE
REF Output Voktage M;‘:\X1‘618.-[»‘1;':\X1‘62&-|'V1;‘:\){1‘62~ 4.024 4.096 4168 v
MAX11619MAX11621/MAX 11625 2.48 2.50 2562
MAX11618MAX 11620MAX 11624 20
REF Temperature Coefficient TCrEF - - - = ppm/feC
MAX11619MAX11621/MAX 11625 +30
COutput Resistance 6.5 k02
REF Qutput Noise 200 HVRMS
REF Power-Supply Rejection PSRR -70 dB
EXTERMNAL REFERENCE
REF Input Voltage Range VREF 1.0 Voo + 50mV W
Veee = 2.5V (MAX11618/MAX 11621/
MAX11625); Vrer = 4.096V a0 100
(MAX11818/MAX11620/MAX11624),
fz E = 300ksps
REF Input Currant Irer SAMPLE a pA
Vger = 2.5V (MAX11619/MAX 11621/
MAX11625); Vrer = 4.096V 01 -
(MAX11618/MAX11620/MAX11624), = =
feampLe = 0

7.2 3-Wire Serial Interface

The MAX11618-MAX11621/MAX11624/MAX11625 feature a serial interface
compatible with SPI/QSPI and MICROWIRE devices. For SPI/QSPI, ensure the CPU
serial interface runs in master mode so it generates the serial clock signal. Select the
SCLK frequency of 10MHz or less, and set clock polarity (CPOL) and phase

(CPHA) in the puP control registers to the same value. The MAX11618 operate with
SCLK idling high or low, and thus operate with CPOL = CPHA =0 or CPOL = CPHA
= 1. Set CS low to latch input data at DIN on the rising edge of SCLK. Output data at
DOUT is updated on the falling edge of SCLK. Results are output in binary format.
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Serial communication always begins with an 8-bit input data byte (MSB first) loaded
from DIN. A high-to-low transition on CS initiates the data input operation. The

input data byte and the subsequent data bytes are clocked from DIN into the serial
interface on the rising edge of SCLK. Tables 1-5 detail the register descriptions.

Bits 5 and 4, CKSEL1 and CKSELDO, respectively, control the clock modes in the setup
register. Choose between four different clock modes for various ways to start a
conversion and determine whether the acquisitions are internally or externally timed.
Select clock mode 00 to configure CNVST/AIN_ to act as a conversion start and use it
to request the programmed, internally timed conversions without tying up the serial
bus. In clock mode 01, use CNVST to request conversions one channel at a time,
controlling the sampling speed without tying up the serial bus. Request

and start internally timed conversions through the serial interface by writing to the
conversion register in the default clock mode 10. Use clock mode 11 with SCLK

up to 4.8MHz for externally timed acquisitions to achieve sampling rates up to 300ksps.
Clock mode 11 disables scanning and averaging.

The device feature an active-low, end-of-conversion output. EOC goes low when the
ADC completes the last requested operation and is waiting for the next input data byte
(for clock modes 00 and 10). In clock mode 01, EOC goes low after the ADC completes
each requested operation. EOC goes high when CS or CNVST goes low. EOC is always
high in clock mode 11.

7.3 Output Data Format

Figures 4—7 illustrate the conversion timing for the MAX11618—
MAX11621/MAX11624/MAX11625. The 10-bit conversion result is output in MSB-
first format with four leading zeros followed by 10-bit data and two trailing

zeros. DIN data is latched into the serial interface on the rising edge of SCLK. Data on
DOUT transitions on the falling edge of SCLK. Conversions in clock modes 00 and 01
are initiated by CNVST. Conversions in clock modes 10 and 11 are initiated by writing
an input data byte to the conversion register. Data output is binary.
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CRVET L]
— i-at— (UP TO 514 INTERNALLY CLOCKED ACOUISITIONS AND CONVERSIONS)
o N < = —
SCLK [N —
pouT — [ T T T A TTTTTIT —— [TTT1+—
: Msa I MSEZ
FC L]
SET CRVST LOW FOR AT LEAST 40ns TO BEGIN A CONVERSION.
Figure 4. Clock Mode 00
CNVET |
=i | el e (CONVERSIONZ)
(ACQUSTION)| | (ACOUISITION) §
(CONVERSION1): : ~
5CLK ]i UL Ut Ut
out | 0 S e e R [TTT+—
; ; MSB1 LB MSE2
o L LI
AEQUEST MULTIPLE CONVERSIONS BY SETTING CRVST LOW FOR EACH CONVERSION.

Figure 5. Clock Mode 01
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o [T T T T T 11 r..._[EC‘l\-'E%SIC‘I BYTE)
- ir-ll—':JP TO 514 INTERNALLY CLOCKED ACQUISITIONS AND CONVERSIONS)
SCLK |
DouT — [TTTH—TTTTTT] [TT T+
! MSB1 LSB1 M5Ez
e L
THE CONVERSION BYTE BEGINS THE ACQUISITION. CNVST IS NOT REQUIRED.

Figure 6. Clock Mode 10

- (CONVERS —
ow [T T T T T TTT (CONVERSION BYTE) [ T T T T T T T1

— (ACQUISITION1)  r—————————— (CONVERSIONT) ———————==i (ACQUISITIONZ} {e—o

pout 1 [ T T T A T T TTT] [ —

_EI-\ T
U

EXTERNALLY TIMED ACQUISITION, SAMPLING AND CONVERSION WITHOUT CNVST.

Figure 7. Clock Mode 11

7.4 Register Descriptions

The MAX11618 communicate between the internal registers and the external circuitry
through the SPI-/QSPI-compatible serial interface. Table 1 details the registers and the
bit names. Tables 2-5 show the various functions within the conversion register, setup
register, averaging register, and reset register.
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Table 1. Input Data Byte (MSB First)

REGISTER NAME BIT7 BIT6 BITS BIT 4 BIT 3 BIT 2 BIT 1 BITo
Conversion 1 CHSELZ | CHSELZ2 | CHSEL1 CHSELO SCAN1 SCANO h
Setup 0 1 CKSEL1 CKSELO | REFSEL1 | REFSELO p p
Averaging 0 0 1 AVGEON NAVGH MNAVGO MNSCAN1 | MSCAND
Reset 0 0 0 1 RESET i X X

X=Don't care.

7.5 Conversion Register

Select active analog input channels per scan and scan modes by writing to the

conversion register. Table 2 details channel selection and the four scan modes.
Request a scan by writing to the conversion register when in clock mode 10 or 11, or by
applying a low pulse to the CNVST pin when in clock mode 00 or 01.

A conversion is not performed if it is requested on a channel that has been configured as
CNVST. Select scan mode 00 or 01 to return one result per single- ended channel
within the requested range. Select scan mode 10 to scan a single input channel

numerous times, depending on NSCAN1 and NSCANQO in the averaging register (Table

4). Select scan mode 11 to return only one result from a single channel.

Table 2. Conversion Register*

BIT
NAME BIT FUNCTION

- 7 (MSB) | Setto 1 to select conversion register.
CHSEL3 5] Analog input channel select.
CHSEL2 5 Analog input channel select.
CHSEL1 4 Analog input channel select.
CHSELO 3 Analog input channel select.
SCANA1 2 Scan mode select.
SCAND 1 Scan mode select.

— O (LSB) | Don't care.

Page107




) EARTIHPEOPLE

TECHNOLOGY

UnoMax CPLD Development System User

Manual
SELECTED
CHSEL1 | CHSELO | [ e N)
0 0 AlMOD
0 1 AlNA
1 0 AlNz
1 1 AlN3

SCAN MODE (CHANNEL N IS
SELECTED BY BITS CHSEL3-CHSEL0)

0 0 Scans channels 0 through M.

SCAN1 | SCANo

Scans channels M through the highest
numbered channeal.

Scans channel N repeatedly. The averaging
register sets the number of resulis.

1 1 Mo scan. Converts channel M once only.

7.6 Setup Register

Write a byte to the setup register to configure the clock,reference, and power-down
modes. Table 3 details the bits in the setup register. Bits 5 and 4 (CKSELL1 and
CKSELDO) control the clock mode, acquisition and sampling, and the conversion start.
Bits 3 and 2 (REFSEL1 and REFSELO) control internal or external reference use.
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Table 3. Setup Register*

BIT NAME BIT FUNCTION
- 7 (MSB) | Setto zero to select setup register.
- 6 Set to 1 to select setup register.
CKSEL1 5 Clock mode and THNVST configuration. Resets to 1 at power-up.
CKSELD 4 Clock mode and CNVST configuration.
REFSEL1 3 Reference mode configuration.
REFSELD 2 Reference mode configuration.
- 1 Don't care.
- 0(LSB) | Don't care.

*See below for bit details.

CKSEL1 | CKSELD CONVERSION CLOCK ACQUISITION/SAMPLING CNVST CONFIGURATION
0 0 Intemnal Internally timed CNVST
0 1 Intemnal Extemnally timed through CNVST CNVST
0 Internal Internally timed AINAS/AINA1AINT™
1 External (4.8MHz max) Externally timed through SCLK AINASAINT1AINT™

**For the MAXT16 18MAX 11619, CNVST has its own dedicated pin.

REFSEL1 | REFSEL0 VOLTAGE REFERENCE AutoShutdown
. Reference off after scan: neaed
0 0 Internal
wake-up delay.
0 1 External single ended Reference off; no wake-up delay.
’ 0 Internal Reference always on; no wake-up
delay.
1 1 Reserved Reserved. Do not use.

7.7 Averaging Register
Write to the averaging register to configure the ADC to average up to 32 samples for

each requested result, and to independently control the number of results

requested for single-channel scans. Table 2 details the four scan modes available in the
conversion register. All four scan modes allow averaging as long as the AVGON bit, bit
4 in the averaging register, is set to 1. Select scan mode 10 to scan the same channel
multiple times. Clock mode 11 disables averaging.
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Table 4. Averaging Register*

BIT NAME BIT FUNCTION

— 7 (MSB) | Set to O to select averaging register.

— 6 Set to 0 to select averaging register.

— 5 Set to 1 to select averaging register.
AVGON 4 Set to 1 to turn averaging on. Set to zero to turn averaging off.
MAVG1 3 Caonfigures the number of conversions for single-channel scans.
MAVGO 2 Configures the number of conversions for single-channel scans.
NSCAMA1 1 Single-channel scan count. (Scan mode 10 only )
NSCAMO 0(LSB) |Single-channel scan count. (Scan mode 10 only )

"See below for bit details.

AVGON NAVG1 NAVGO FUNCTION
0 X X Parforms 1 conversion for each requested result.
0 Performs 4 conversions and returns the average for each requested result.

Performs 8 conversions and returns the average for each requested result.

0 Performs 16 conversions and retumns the average for each requested result.

P R
gy e e N =]

Performs 32 conversions and retumns the average for each requested result.

X = Don't care
NSCAN1 | NSCAND FUNCTION (APPLIES ONLY IF SCAN MODE 10 IS SELECTED)
0 0 Scans channel N and returns 4 resulis.
Scans channel N and returns 8 results.

0

1
0 Scans channel N and returns 12 results.
1 Scans channel N and returns 16 results.

7.8 Reset Register

Write to the reset register (as shown in Table 5) to clear the FIFO or to reset all registers
to their default states. Set the RESET bit to 1 to reset the FIFO. Set the reset
bit to zero to return the MAX11618 to the default power-up state.

Table 5. Reset Register

BIT NAME BIT FUNCTION
o 7 (MSB) |Setto 0 to select reset register.
- 6 Set to 0 to select reset register.
- 5 Set to 0 to select reset register.
- 4 Set to 1 to select reset register.
RESET 3 Set to zero to reset all registers. Set to 1 to clear the FIFO only.
X 2 Don't care.
X 1 Don't care.
X 0(LSB) |Don't care.

Page110



2 EARTHPEOPLLE

TECHNOLOGY

UnoMax CPLD Development System User
Manual

8 The UnoProLyzer Application

The source DVD for the UnoMax2 comes with the UnoProLyzer application project.
This project allows the user to display 1 to 4 channels of analog input in a graphing
application. The project utilizes the PC to perform all data storage and graphing. The
PC sends commands to and receives the data from the UnoMax2 and stores each
channel data in its own separate buffer in memory. The UnoProLyzer collects all
samples from each channel by streaming across up to four dedicated communication

“pipes”.

The UnoMax2 commands the ADC to start a conversion on the channels selected by the
user. It then waits for the ADC to complete the conversion on all channels. It transfers
the data for each channel across its own dedicated communication pipe. Then starts the
process over again. The UnoProLyzer application will accept each data word and
decode the pipe number it came across. It stores each word into a separate buffer for
each channel. The UnoProLyzer then performs post processing on each data word. It
performs trigger detection, smoothing, sorting, scaling and searching. It then displays
the data set in 500 data point segments.
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Horizontal Time Base

Channel
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‘ P

Off Off 'er Division
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8.1 Accessing the UnoProLyzer Application

Locate the EPT_Data_Acquistion folder in the Drivers folder of the EPT USB-CPLD
Development System DVD using Windows Explorer.
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@Uv| ) « UNOPROLOGICZ_USB_CPLD_PROJECT_1P4 DVD » Projects ActiveHost 64Bit » EPT_Data Acquisition » EPT_Data_Acquistion »

Organize » Include in library + Share with + Burn MNew folder
L. CTS Crystal 4 Name ‘ Date modified Type Size
| Diodes Incorporated
. bin 5/12/201511:34 PM  File folder
ki DL . obj 5/12/201511:34 PM  File folder
. Earth Peaple Technology | Properties 5/12/201511:34 PM  File folder
© EPTIC Project CD ) active transfer_x64.cs 3/6/20159:14 AM  Visual C# Source ... 10KB
di EPT Projects Folders A EPT_Data_Acquistion.csproj 3/18/201510:07 PM  Visual C# Project ... SKB
S R R IR S B LD ] Forml.cs 5/12/201511:22 PM  Visual C# Sourcef... 47 KB
i Documentation | ) Forml.Designer.cs 3/26/201511:26 PM  Visual C# Source ... 42KB
i Drivers = 5 Formlresx /26/201511:26 PM .NET Managed 6 KB
4 Projects Activeklost 326t @) Program.cs 3/2/201510:50 PM  Visual C# Source f.. 1KB
i Projects ActiveHost b4Bit @] ScaleFactorMenu.cs 3/12/20151219 AM  Visual C# Source ... 14 KB
= Q:V;T;il'o‘o‘lto ) SignalSetup.cs 3/28/20151247 AM  Visual C2 Source f... 30 KB
W _Data_Acquisition
|, EPT_Data_Acquistion
. EPT_Data_Collector
. EPT_Transfer_Test
| EPTActiveHostConsoleClient
. Projects_Arduino -

Go to the Release folder and locate the EPT_Data_Acquisition.exe file.

D e —— 1

A %| |, « UMOPROLOGICZ2_USE_CPLD_PROJECT_1P4_DVD » Projects_ActiveHost 64Bit » EPT_Data_Acquisition » EPT_Data_Acquistion » bin » x64 » Release ~ | ¥4 ||| Search Re
sy
e — =3

Organize * Open Share with + Burn New folder

.. Projects_ActiveHost_64Bit o Mame Date medified Type Size
i ActiveHost 10.0.10 &) ActiveHostsd.dl S/4/2013951 PM  Application extens... 5KB
S BACP R Ty =7 epT_Data_Acquistion.exe 5/12/201511:22 PM  Application 143 KB
ki EPT_Data Acquistion @& EPT_Data_Acquistion.pdb 5/12/201511:22 PM  Program Debug D... 80 KB
4 bin == EPT_Data_Acquistion.vshost.exe 5/12/201511:18 PM  Application 12 KB
. Debug || EPT_Data_Acquistion.vshost.exe.manifest  6/18/2013 5:28 AW MANIFEST File 1KB
b 164 %) ftdzo6a.dI 1/18/2013354 M Application extens... 252KB
.. Debug
' Release -
\. Properties [

. EPT_Data_Collector
. EPT_Transfer_Test
. EPTActiveHostConsoleClient

| Projects_Arduinc
I Projects_HDL

. Quartus_14_1
 ESwitch -
3| EPT_Data_Acquistion.exe Stete: 2B Shared Size: 48.0 KB Shared with: Homegroup
Application Date modified: 5/12/201511:22 PM Date created: 5/12/2015 11:34 PM

Make sure the UnoMax2 is installed and the USB driver has been loaded.
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Double click on the EPT_Data_Acquisition.exe file and the UnoProLyzer Application
will open.
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EPT_Data_Acquistion = (B | e
...... -
.... (om) (oo
+1.5Y - -
Scan Control
| Start | | Stop |
Horizontal (Scale) - -
- Single
0 B
05V |_CONVST |
_ Channel
| J Select
Verical Position  Voltage Scale | 1to 2 |
[ 1103 |
-V
| 1te4 |
= =
-1.5V
-2V Channel Registers
bms  -3ms -Zms 1ms 0 +1ms +2ms +3ms +ims +bms Select
| Conversion |
Cursors T
Cursor 1 Cursor 2 |Set¢|
| Cff | | off | | HAverage |
|_J |_J | Reset |

Go to the upper right of the window and click on the drop down box.
(=] 2 |

+2 8V
| M
| Open | | Cloze |
+1.5V
Scan Control
| Start | | Stop |
Horizontal (Scale) - -
Single

Select the “EPT USB< > Serial&JTAG Cable B. Then click on the Open button
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Next, select the number of channels to display. The channels have to be selected in
sequential order, you cannot pick out single channel (except for channel 1). So for two
channels, click on the “1 to 2” button. This will display the data from both channel 1

and 2.

PT LISB <> Senal&JTAG Cable BERd

+1V Horzontal (Scale)
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Ch1 D Select
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Channel Registers
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Conversio
Setup
Average

Re

Next, click on the Start button.
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EPT USE «-> SeraldJTAG Cablz -
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Scan Control
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Vertical Position  Voltage Scale 1t
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(=]
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Co Lo
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The data from the two channels will appear at the same latitude on the graph.
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......... +1V
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-2
-bms  -3ms -2ms -Tms 0 +Ims +2ms +3ms +Ams +bms
Cursors
Cursor 1 Cursar 2
L of | Lo |
{ {

EPT USB <-+ Senal&/TAG Cable -

Device Connected
| Cloze |

Scan Control

| start |
Horizontal (Scale)

U

Single
| convsT |
Scan

— Channel
| J Select

Horizontal Position

(<] B |1 Cnly |

[ 102 |
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[ 1103 |
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Channel
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| Conversion |
T A
| Setup |
| Average |

| Fezet |

Next, locate the Channel Select drop down box and click on channel 1.
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EPT_Data_Acquistion

[ | B ||

EPT USB <-= Seral&)TAG Cable -

Device Connected
| Close |

Scan Control

| Stop |
Horizontal (Scale)

_ Single
{ I
) | convsT |

Haorizontal Position Scan

_ Channel
I Select

(<] [>] | 10nly |
Vertical Postion  Voltage Scale | Tto 2 |
[ 1ta3 |

[ 1tad |

Channel Registers
Select

|—B | Conversion |
Cursors

Cursor 1 Cursor 2 5 |Set$l

| Average |

|_J |_J | Reset |

Locate the Vertical Position slider and pull it down. The channel 1 data will change
position in the graph depending on where you move the slider. The voltage magnitude

data also adjusts to indicate the magnitude of the data relative to the position of channel
1 data.
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The selected channel will show up as a large icon. Its position indicates the zero

position of the data. The magnitude information along the y-axis is only for the selected

channel.
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Then connect a signal to the channel 1 input on the

UnoMax2.
ARDUINO CONNECTORS
PUSH :
= ANALOG

--1 4 i®) ) s §3

BUTTONS ‘ i | ] S
() rmng)  oRen Dl )mia B 15 CONNECTOR

] 2 L_Lt__ . - .

USB MICRO-B
CONNECTOR

t.nlm

Mmmm
4 CHANNEL

“-nlm.m.m: . el ADC
66 MHZ > z -

1/O VOLT

SELCT LEDS

ARDUINO CONNECTORS
If you don’t have a 0-5 Volt signal to connect to the UnoMax2, you can use your finger
and touch it to the bottom of the Analog Input Connector. The ambient electricity from
your body has just enough current to give the Analog inputs a deflection from zero.
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| Close |

Scan Control

| start |
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_ Channel
| J Select
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A A A

[ 1ta3 |
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Channel Reaqisters
-Ims 0 +1ms +2ms +3ms +4dms +5ms Select

| Conversion |
1 - —
Cursors |

Cursor 1 Cursor 2 ﬂl

|OH| |0H| |Ave|age|

U 0 | Reset |

Now the UnoMax and UnoProLyzer are ready to measure an 0-5VDC signals.

9 Developing Verilog Applications

The UnoMax CPLD development system includes tutorials for getting started with
Verilog. The DVD includes a Verilog tutorial and a Modelsim tutorial. These two
tutorials will assist with learning Verilog and getting up to speed with simulating
Verilog designs in software. The Verilog simulation is

10 APPENDIX I

List of Abbreviations and Acronyms
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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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