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

Circuit designs, software and documentation are copyright © 2022, 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/

Page 1


http://www.earthpeopletechnology.com/

PEOIPLE

OLOGY

USB CPLD Development System User Manual

Table of Contents

1  Introduction and General DeSCIIPLION .......ccoiviiiiiiriiierieee e 4
1.1  Test Driving the Active Host Test Application...........ccccoevvvieiieiiiieiecce e 4
1.2 MegaMaX........ccooviiiiiiiieiice e Error! Bookmark not defined.

1.2.1  Serial USB COMMUNICALIONS ....ccvvvviiieiiiiiiiiiesiceieeee e 13
1.2.2  INPULS aNd OULPULS ... 13
123 JTAG s 14
1.3 ACHIVE HOSt ENATEIMS ..o e 15
1.4 Active Transfer ENATEIMS .....ccoviiiiiiiieieie e 15

A e I B 4 1Y SRR 16
2.1 USB DIIVEL c.uiiiiiieiieeeee ettt bbb 16
2.2 JTAG DLL Insert to Quartus Prime Lite.........cccccerverieienieenenie e e 19

2.2.1  InStalling QUAIUS ......cveiuieiieeie ettt 19
2.2.2  Downloading QUAITUS ..........cceririirieieieiiesiesie e 20
2.2.3  QUArtUS INSEAIIEr ......ccvviiieectie e e 25
2.2.4  Adding the EPT_Blaster to Quartus Prime .........cccccovevienieniennneiieseeneenn 32
2.3 Active Host Application DLL ........cccooviiiiiiiicie e 33

3 ACHIVE Transfer LIDrary........ccoooiiiiiiie s 39
3.1 EPT Active Transfer System OVEIVIEW ..........cccccevvevveieeiieiecie e se e, 39
3.2 ACHIVE Transfer LIDIary ... s 40

3.2.1  Active Trigger ENATerM ...c.cooe i 42
3.2.2  Active Transfer ENATErM ....ccooeiiee e 45
3.2.3  Active BIOCK ENATEIM ..o.coiiiiiicieee e 47
3.3 Timing Diagram for Active Transfer Methods ..........cccccovvviieniineniinicenn 50
3.3.1  Active Trigger ENdTerm Timing .......ccoevieieiieieee e 50
3.3.2  Active Transfer ENATerm Timing.......cocooeiiriieninineene e, 50
3.3.3  Active Block ENdTerm Timing.......ccccoveiieieiiieiieie e 51

4 Compiling, Synthesizing, and Programming CPLD .........cccccociiiiiiinininiieen, 52

4.1  Setting up the Project and Compiling.........ccccovveveiiiieiie e 52
4.1.1  Selecting Pins and SYNtheSIZING.........ccooeiiriiiiiiieee e 58
4.1.2  Programming the CPLD.........c.ccccoiiiii i 65

5  ACtIVE HOSt APPHCATION.....c.ciiiiiiiiiiiieiieieiee s 71
5.1 Trigger ENATEIM ..cc.oiiicieccceese ettt 71
5.2  Transfer(Byte) ENATEIM ..ot s 72
5.3 BlIOCK ENATEIM c.ooiiiiiiee e e 72
5.4 ACHVE HOSEDLL ..ocvviiicicice et 72

5.4.1  Active HOSt OPen DEVICE.......c.cciuiiiieiii e 73
5.4.2  ACHVE HOSE TIIGGEIS ..eoiiiiiiitiiiieiieie ettt 76
5.4.3  Active Host Byte TranSfers.......ccoceivieiiiiiiieiie e 78
5.4.4  Active HOst BIOCK Transfers........cccoocvveiieie i 80

6  Assembling, Building, and Executing a .NET Projectonthe PC..............ccoen..e. 82

6.1  Creating @ PrOJECT .....cviiiieie et 83

Page 2



8 EARTHPEOPLE

J TECHNOLOGY

USB CPLD Development System User Manual

6.1.1  Setting up the C# Express Environment for X64 bit .............cccccoevvrvenenn, 87
6.2  Assembling Files int0 the Project..........cccoeviiiiiiiiiniieecs e 93
6.2.1  Changing ProjeCt NamMe ........ccccceiieiiiiesece e 93
6.2.2  AJd FileS t0 PrOJECT.....c..oiuiiiiiiieieeee e 95
6.2.3  Adding Controls to the Project.........cccccevieieiiiieiie e 97
6.24  Adding the DLL’s to the Project.......cccciiiiiiiiiiiiiiiecie e 101
6.2.5  Building the ProjecCt ........cooveieeiiiiecree e 102
6.2.6  Testing the ProjJeCt........ccciiiiiiieiiiesese e 103
6.3  Designing a Simple Data Collection Sampler.. Error! Bookmark not defined.
6.3.1  The Arduino Microcontroller Board ......... Error! Bookmark not defined.
6.3.2  Create Data Generator............cc.ccoevrvenennnn Error! Bookmark not defined.
6.3.3  Select I/O’s for Fast Throughput on Arduino........... Error! Bookmark not
defined.
6.3.4  Coding the Arduino Data Sampler............ Error! Bookmark not defined.
6.3.5 Building Arduino Project...........c.ccccvne.. Error! Bookmark not defined.
6.3.6  Programming the Arduino............cc.cceco... Error! Bookmark not defined.
6.3.7  CPLD Active Transfer Coding and Initiation.......... Error! Bookmark not
defined.
6.3.8  CPLD: Define the User Design................. Error! Bookmark not defined.
6.3.9 CPLD: Compile/Synthesize the Project.... Error! Bookmark not defined.
6.3.10 CPLD: Program the CPLD............c.c........ Error! Bookmark not defined.
6.3.11 PC: Design the Project.........c.cccovvvvvvrnnnnen Error! Bookmark not defined.
6.3.12 PC: Coding the Project...........cccccevvernennnnn Error! Bookmark not defined.
6.3.13 PC: Compiling the Active Host Application............ Error! Bookmark not
defined.
6.3.14 Connecting the Project Together............... Error! Bookmark not defined.
6.3.15 Testing the Project..........ccccccevvvveiiieinennnn Error! Bookmark not defined.

Page 3



PEOIPLE

OLOGY

USB CPLD Development System User Manual

1 Introduction and General Description

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

The EPT USB-CPLD Development System allows users to write HDL code (either
Verilog or VHDL) that will implement any digital logic circuit. The user’s HDL code is
compiled and synthesized and packaged into a programming file. The programming file
is programmed into the CPLD using the JTAG channel of the USB to Serial chip, the
FT2232H.The Active Host SDK contains a dll which maintains device connection,
polling, writes and includes a unique receive mechanism that automatically transfers
data from MegaMax 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 MegaMax 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.
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@uv\ | « EPT USB-CPLD Development System CD » Projects ActiveHost 64Bit » EPT Transfer Test » EPT Transfer Test b bin b x64 b Release
- - =

o

Organize =

Open
| Arduino_IDE
|, Documentation
| Drivers
|| Projects ActiveHost 32Bit
| Projects_ActiveHost 64Bit
|, ActiveHost 1,008
|| EPT_Data_Collector
|| EPT_Transfer_Test
|| EPT_Transfer_Test
| bin
| Debug
| Release
Lo
| Debug
| Release
I obj
|| Properties
EPT_Transfer_Test.exe
Application

Share with »

Date medified: 3/2/2013 11:28 PM

Mew folder

Name

%] ActiveHosts4.dll

Date modified

3/2/2013 9:44 PM

[ EPT_Transfer_Test.exe

3/2/201311:28 PM

@] EPT_Transfer_Test.pdb

[ EPT_Transfer_Test.vshost.exe
|| EPT_Transfer_Testwshost.exe.manifest

(%] ftd2:c6d.dil

Size: 28.0 KB

Date created: 3/2/2013 11:29 PM

3/2/201311:28 PM
3/2/201311:21 PM
8/31/2008 12:40 AM
1/18/2013 3:54 PM

Shared with: Homegroup

—
Type Size

Application extens... 27K8
Application 28K8
Program Debug D... 56 KB
Application 12K8
MANIFEST File 1K8
Application extens... 252K8

To test drive the application, connect the MegaMax 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 MegaMax driver. If the USB driver fails to load, the
Windows OS will indicate that no driver was loaded for the device.

Next, open a Windows Explorer browser. Browse to the

Projects_ActiveHost xxBIit\EPT_Transfer_Test\EPT_Transfer_Test\bin\X64\Release\
folder on the MEGA_USB_CPLD_PROJECT_DVD. The application should load with

a Windows form.
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o) EPT_Transfer_Test

- O X
|| V| Open Close
Transfer Controls
Send Byte: Address Receive Byte
Multiple Byte: 55 88
Switch Controls LED Controls
Switches Lzok
2 3 4 Blinky!
Block Controls
Block Send Block LoopBack Block Receive
(® Repititions
O Infinite
Address EI Length | | Errors | | Bytes Transfemed
oK Cancel

With the application loaded, select the EPT Serial Communications x board from the
dropdown combo box and click on the “Open” button.
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okl EPT Transfer Test — O *

[ |V Open Close

EPT JTAG Blaster 0

EPT Serial Communications 0
Tran

Send Byte: Address Receive Byte

Multiple Byte: 55 B8

Switch Controls LED Controls
Switches e [
Blinky!
Block Controls
Block Send Block LoopBack Block Receive
(® Repititions
) Infinite

Address EI Length I:I Ermrors I:I Bytes Transfemed

0K Cancel

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 MegaMax board should light up. Clink on the Blinky button for a light show.
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85! EPT_Transfer_Test — [m] X

‘EPT Serial Communications 0 v| Close

Device Connected
Transfer Cortrols

Send Byte: Address Receive Byte |, 255
Byte
Multi Byte Ret
Switch Controls LED Controls
Switches L=
1 2|(3|[4 Blinky!
Rst Rst
Block Cortrols
Block Send Block LoopBack Block Recsive
@ Repititions 32
56
7
BLOCK 4 el
O Irfinite: &

Stop
USR BLCK

Rst

Rst
Address tengn [ 2 [ 0] s T o]

To exercise the Single Byte Transfer EndTerm, click the “Byte” 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.

Page 8



EARTHHPEOIPPLE

TECHNOLOGY

USB CPLD Development System User Manual

! EPT_Transfer_Test - O =
|EPT Serial Communications 0~ | Ope
Device Connected
Transfer Controls

Se : Address Receive Byte
Byte

Multi Byte Ret
Switch Cortrols LED Controls
Switches L
1 2113 |4 Blinkcy!
Rst Rst
Block Controls
Block Send Block LoopBack Block Receive
(@) Repittions
1
BLOCK 4
) Infinite
Stop
USR BLCK
Rst Rst

Address EI Length I:I Errors l:l Bytes Transfemed

OK Cancel

To exercise the Block Transfer EndTerm, click the “BLOCK4” or “USR BLOCK?”
button in the Block Controls group. A pre-selected group of numbers appear in the
Block Receive textbox.
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g EPT_Transfer_Test — O x

|EPT Serial Communications 0~ | Open Close

Device Connected

Transfer Controls
Send Byte: Address Receive Byte |, 255
Byte
Multi Byte Rst
Switch Controls LED Controls
Switches Leo
1 2013 |4 Blirkcy!
Rst Rst
Block Controls
Block Send Block LoopBack Block Receive
(® Repititions 3z
56
1
BLOCK 4 el
O Infinite 6b
Stop
USR BLCK
Rst Rst
Address Length [ 4 | 0] Erors [ | Bytes Transfermed

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

The MegaMax board is equipped with an Altera EPM570 CPLD; which is programmed
using the Quartus Prime Lite 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 0.1 Mega Bytes per second.
Twenty Four I/O’s from the CPLD are attached to three 8 bit transceivers to provide 5
Volt compatible 1/O’s. These 74LVVC245 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.

e Intel 5M570 in the TQFP 100 pin package
FT2232H USB to Serial Interface chip
66 MHz oscillator for driving USB data transfers and users code
Five 74LVC245 bidirectional voltage translator/bus transceiver
32 user Input/Outputs
Four Green LED’s accessible by the user
Two PCB switches accessible by the user
All connectors to stack into the Arduino 2560 Mega
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MEGA MAX BLOCK DIAGRAM
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CPLD

ARDUINO CONNECTORS

BUTTON e AR S S A ARDUINO
......... CONNECTOR
ST O = -
@ w7 EARTHPEOPLE 1oL
LU TECHNOLOGY |
EPT-5MS57-AP-M4
@©,

SERIAL CHIP

66MHZ
OSCILLATOR

PUSH
BUTTON

1/0 VOLT
SELCT

ARDUINO CONNECTORS

1.2.1 Serial USB Communications

The MegaMax USB-CPLD Development system connects an FT2232H Dual High
Speed USB (480 Mbits/sec) chip to the CPLD. The CPLD uses a dedicated channel on
the FT2232H for high speed transfers to the PC. Using the EPT Active Transfer
Library, sustained speeds of 0.1 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 a single COM Port. 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
chip provides its own 12 MHz clock and +3.3V and +1.8V power supplies. The +3.3V
power supply output is used by the MegaMax for all of its +3.3V power budget.

1.2.2 Inputs and Outputs

There are 32 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. The 1/0’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

Page
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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”.

RTHPEOPLE x10.

EAI
- TECHNOLOGY

EPT-SMST7-AP-M4

1/0 VOLT
SELCT

1.2.3 JTAG

The MegaMax 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.

FT245 BUS

B DP
'US_" FT2232H

USB ALTERA 5M570 CPLD
USB INTERFACE
CONN USe DM

JTAG SIGNALS

JTAG PROGRAMMING PATH
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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
|
SER APPLICATION
u 0 TRIGGER [ | ACTIVE R CER ENDIE T USER CODE
ENDTERM | TRANSFER L
c# vglwgg;vssoitzxm acve | || | LIBRARY 8 BIT DATA BUS
++ TRANSFER (VL QU /T
€ CONSOLE i - HI;SLT \ 7/ oRiver USBBUS TRANSFER ENDTERM
|
6 BIT CONTROL BUS
LOCK ENDTERM
oo b : .
|
|

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

e Block Endterm

Page
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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 MegaMax Development system requires drivers for any interaction between PC
and the board. 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 MegaMax 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
CDM212xxx Folder. The installation of the FTDI 2.12.28 driver is easily accomplished
by double clicking the CDM21228 Setup.exe.

Locate the CDM212xxx folder in the Drivers folder of the MegaMax Development
System CD using Windows Explorer.
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Home Share View
« A » ThisPC » Windows (C:) » Jolly » Products » Earth People Technology » UMNOPROLOGIC_USB_CPLD_PROJECT_4.0.DVD » Drivers
UNOPROLOGIC_USB_CPLD_PROJECT_4.0_DVD ~ [ Name :

Documentation

Drivers EPT_Blaster

CDM212364
EPT_Blaster

Projects_ActiveHost_84Bit
ActiveHost_1.0.0.11
EPT_Data_Acquistion

UnoProlyzer
EPT_Data_Collector
EPT_Transfer_Test
N5
Il © = | C\olly\Products\Earth People Technology\DUEPROLOGIC_USE_FPGA_PROJECT_4.0_DVDADrivers\EPT_Seri
Home Share View
o 8. X Ao | Y] Bew | Bomanane
CODETT: Sy Rl ¥ Paste shortcut ".‘?E (.'2” pelete Rename ;:3:, b= & History Invert selection
Clipboard Organize MHew Open Select
« v A ThisPC » Windows (C:) 5 Jolly » Products » Earth People Technology » DUEPROLOGIC_USB FPGA_PROJECT 40 DVD » Drivers > EPT Serial Driver v o O Search EPT Serial_Driver
A [ Neme - Date modified
3 21 10:15 AM

v Earth People Technology
DSO_100M_DEV_SYS_PROJECT.2.8 DVD

DUEPROLOGIC_USE_FPGA_PROJECT_3.0.DVD
DUEPROLOGIC_USB_FPGA_PROJECT_4.0_DVD

@ CDM21228 Setup.exe

Documentation
~ | Drivers
EPTITAG Blaster
EPT. Serial Driver
Projects_ ActiveHost
Projects_Arduino
~ | Projects HDL
EPT_4CES_AF_Dats_Collector
EPT_4CES_AF_Platform_Demo

1item

Double click on the *.exe file and select the default settings when the software tool

queries the user.

Plug in the MegaMax device into an available USB port.
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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.

If Windows cannot load a driver for the DPL, a notification window will inform the
user that the driver load has failed for the device.

| @~ < | Manage C — m] b3

ag Device Manager

File Action View Help
b e | @ Hm B Size

=l ¢ v & DESKTOP-HIMPOLM A
= p > | Audioinputs and outputs

b > ® Cameras
= > [ Computer ett... TKB
E P > wm Diskdrives
= S » I Display odopters
B > us DVD/CD-ROM drives
> [ Human Interface Devices
. bu > wg IDE ATA/ATAP| controllers
u > I Jungo Connectivity
> Keyboards
> g Mice and other pointing devices
2 items » [ Monitors
. » [ Network adapters

: v E° Other devices B
H Eil USB <-> Serial Converter
i/ USB <-» Serial Converter
<« * > B Ports (COM & LPT) Search Earth People ...
» T Print queues
| E R E.. §
> Processors
» By Security devices ¥ HEE fokier
> B Software devices i Ele faildir
5> i Sound, video and game controllers M Filefolder
M > & Storage controllers M File folder
Of——> B Susteen devices Y File folder
T = = = = File folder
Perflogs UNO_SERIAL_GRAPH_TOOL_PROJECT_1.5_.CD & X i =
L UNOMAX_CPLD_SYSTEM_PROJECT_2.7_DVD SE‘F'"Q e de""lce . e
a UNOPROLOGIC2_USB_CPLD_PROJECT_2.6_DVD SR L e SRl
Program Files (x88) o 2 Converter'.

17 items 1item elected

If the driver is successfully installed, Windows will inform the user. The user can check
Device Manager to ensure the correct driver was installed for the MegaMax. The
MegaMax will show up as two COM Ports under the “Ports (COM &LPT)” under the
Device Manager.
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- [m] s

:.].: Device Manager

File Action View Help

= = Hm =

v & DESKTOP-OSIQ3HI "
I Audio inputs and cutputs

% Batteries

5| Biometric devices
0 Eluetooth

@ Cameras

[ Computer

- Disk drives

L@ Display adapters
3 Firmware

LI Memory technology devices

@ Mice and other pointing devices

[ Menitors

@ Metwork adapters

H Portable Devices

v i@ Ports (COM & LPT)

@ USB Serial Port (COM1D)
i USB Serial Port (COMS)

T PTINT qUenes

= Printers

] Processors

B Security devices

[3 Sensors

Bt Sofhware comnnnen e

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

2.2 JTAG DLL Insert to Quartus Prime Lite

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

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 QuartusLiteSetup-

XXX.XXX.XXX-windows .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.
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INTEL" QUARTUS" PRIME

Development Suite

Olnstalling Quartus Prime Lite Edition (Free) 20.1.0.711 = a X
Setup - Quartus Prime Lite Edition (Free) 20.1.0.711

o )
( l n tel Welcome to the Quartus Prime Lite Edition (Free) 20.1.0.711 Setup Wizard.
The Quartus Prime software requires that your system have sufficent physical RAM to compile designs
targeting specific devices. You can check the "Memory Recommendations™ section in the "Quartus Prime
Software and Device Support Release Notes™
(https:/fwww.intel.com/content www/us/e g e fit-rn.html) for detailed
memory requirements for a particular device,

For more information about Intel FPGA software, go to
https://www.intel.com/content/www /us/enfproducts fprogrammable. html.

< Back Next > Cancel

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

Next, skip the “Download Quartus” section. Go 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:

Intel FPGA Quartus Prime Lite
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You will first need to apply for an account with Intel. Then use your login and password
to access the download site. Click on the Download Windows Version.

Products  Solutions Support inter USA (English) @ Signin 8 Q

Download Center for FPGAs

Design Software i . .
Embedded Software Quartus Prime Lite Edition
Release date: June, 2020 . . .
Latest Release: v20.1 Intel Quartus Prime

Licensing Design Software

Programming Software Select edition:

Drivers Select release:

Board System Design
i ]
Board Layout and Test Operating System ) @,7’ Windows O .f:_\ Linux
Legacy Software

Archives

& The Quartus Prime Lite Edition Design Software, Version 20.1 includes functional and security updates. Users should
keep their software up-to-date and follow the technical recommendations to help improve security. Additional security
updates are planned and will be provided as they become available. Users should promptly install the latest version upon
release.

' The Quartus Prime Lite Edition Design Software, Version 20.1 is subject to removal from the web when support for all
devices in this release are available in a newer version, or all devices supported by this version are obsolete. If you would
like to receive customer notifications by e-mail, please subscribe to our subscribe to our customer notification mailing list.

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?”

intel' USA (English) @ sienin & Q

By signing in, you agree to our Terms
SignIn M Remember me
Forgot your Intel username or ord?

Do you work for Intel? Sign in here.

Don't have an Intel account? Sign up here fora
basic account.

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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USA (English) @ My Intel &

10 LP, Cyclone IV, Cyclone V, MAX I, MAX V, and MAX 10 FPGA. ~_More

Additional Software

Download and install instructions: + More
Read Intel FPGA Software v20.1 Installation FAQ
Quick Start Guide

Combined Files Individual Files

The Combined Files download for the Quartus Prime Design Software includes a number of additional
software components. A list of files included in each download can be viewed in the tool tip (What's
Included?) to the right of the description. The Complete Download includes all available device families.
To achieve a smaller download and installation footprint, you can select device support in the Multiple File
Download section, or select components in the Individual Files and Additional Software tabs.

Quartus Prime Lite Edition Software (Device support included) what's included?

Quartus-lite-20.1.0.711-windows.tar °
Size: 5.9 GB MD5: COC68444E85C0A1DBAF2F24A76F62680
** Nios Il EDS on Windows requires Ubuntu 18.04 LTS on Windows Subsystem for Linux (WS5L), which
requires a manual installation
** Nios Il EDS requires you to install an Eclipse IDE manually.

Note: The Quartus Prime software is a full-featured EDA product. Depending on your download speed,

Click on the download icon.

USA (English) @ My Ints

Quick Start Guide

The Combined Files download for the Quartus Prime Design Software includes a number of additional
software components. A list of files included in each download can be viewed in the tool tip (What's
Included?) to the right of the description. The Complete Download includes all available device families.
To achieve a smaller download and installation footprint, you can select device support in the Multiple File
Download section, or select components in the Individual Files and Additional Software tabs.

Quartus Prime Lite Edition Software (Device support included) what's included?

Quartus-lite-20.1.0.711-windows.tar o

Size: 5.9 GB MD5: COC68444E85C9A1DBAF2F24AT76F62680

** Nios Il EDS on Windows requires Ubuntu 18.04 LTS on Windows Subsystem for Linux (W5SL), which
requires a manual installation.

** Nios Il EDS requires you to install an Eclipse IDE manually.

Note: The Quartus Prime software is a full-featured EDA product. Depending on your download speed,
download times may be lengthy.

This will start the download.
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Products Solutions Support

(intel,

Quartus-lite-20.1.0.71...¢...

0.0/5.8 GB. 22 mins left

O

The Combined Files download for the Quartus
software components. A list of files included in
Included?) to the right of the description. The i
To achieve a smaller download and installation
Download section, or select components in the

Quartus Prime Lite Edition Software (Device

Quartus-lite-20.1.0.711-windows tar

Size: 5.9 GB MD5: COC68444EB5C9A1DB

** Nios Il EDS on Windows requires Ubuntu 18.04
requires a manual installation.

** Nios Il EDS requires you to install an Eclipse 1DI

Mote: The Quartus Prime software is a full-feat
download times may be lengthy.

» System Requirements

¢ Documentation Links

»  Software Support

The file is 5.9 GB, so this could take a couple of hours depending on your internet
connection. When download is complete, store the *.tar file in a directory on your PC.
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IR

Home
v 4t

Code_FPGA

| C:\Jolly\Downloads\Altera_Intel_FPGA\Cuartus Prime 20.1

Share View

Documents
Downloads
Allegro
Altera_Intel_FPGA
Quartus Prime 16
Quartus Prime 17.1
Quartus Prime 18.1
Quartus Prime 20.1
AtmosFX
Camtasia
FTDI
HyperSerialPort

ER-

C\Users\nelso\Downloads

» ThisPC » Local Disk (C) » Jolly » Downloads » Altera_Intel FPGA » Quartus Prime 20,1

-

MName Date modified

File

Share

Home

View

4 ‘ » ThisPC » Local Disk (C:) » Users » nelso » Downloads

I This PC "

_J 3D Objects
[ Desktop
Documents
‘ Downloads
J5 Music

[&] Pictures

m Videos

‘i Local Disk (C) v

Mame
~ Today (1)
[ Quartus-lite-20.1.0.711-windows.tar

et Tee T
Label-501986027.pdf
~ Last week (1)
Label-301432798.pdf
~ Last month (18)

Use a tool such as WinZip to Extract the *.tar file.
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I BB B | Quartuslite-20.1.0.711-windows - WinZip Evaluation Version - 21 days left — 0 b
Unzip/Share Edit Backup Tools Settings View Help Buy Mow e 0
& woioaiya  Acivate WinZip before your trial runs out!
Purchase risk-free TODAY from our secure online shop. @' gﬂ'*eﬂtm @‘
Files - . . . >
) Quartus-lite-20.1.0.711-windows.tar Actions
< Files > Unzip All Files

Recent Zip Files

) components Date modified: 6/6/2020 £:33 PM Unzip to:
Bl Quartus-htg-ZD“\D.I..tar D Type: Folder ~AQuartus-lite-20.1...
8L | Quartus Prime 20.1
. Date modified: 6/6/2020 7:09 PM
Browse & Manage Files % readme.txt i
9 D Type: Readme Document Size: 851 KB =+ 8.51KB Convert & Protect Files
fe— ‘When adding files to this Zip file:
) eptiis O @ setup.bat Date modified: 6/6/2020 7:09 PM
Type: Windows Batch File Size: .07 KB + 1.07KB a Encrypt
B USLEE E’i‘ Reduce Photos  Off
=% 648 GB free of 930 GB

. q Remove Info
‘ Network

@ Convert Photos  Off
g S Fes B comverttopor O
3

%% Combine PDFs  Off
m Add Cloud
_!_ Watermark

I

D 3 item(s) Zip File: 11 item(s), 5.90 GB

The tool will unEack all files.

Extracting ModelSim5etup-20.1.0.711-windows.exe

2.2.3 Quartus Installer

When the unpacking finishes from the previous section, double click the setup.bat file
in the download folder.
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C:\Jolly\Downloads\Altera_|ntel_FPGA\Quartus Prime 20.1

File Home Share View

» L'l oo ut < x I T Mew item ~ .

i open - HYselectan

W Copy path

ﬂ Easy access = Edit 10 Select none

Pinto Quick Copy Paste - Move Copy Delete Rename Mew Properties
access 2 El Paste shortcut to mP) - folder pv £ History EF Invert selection
Clipboard Organize Mew Open Select
« v # ThisPC » Local Disk(C:) » Jolly + Downloads » Altera_Intel_ FPGA * Quartus Prime 20.1
-~
Quartus Prime 16 ~ Name Date modified Type
Quartus Prime 17.1 components File folder
Quartus Prime 18.1 . Quartus-lite-20.1.0.711-windows.tar WinZip File
> || Quartus Prime 20.1 ] Text Document
3y AtmosFX ‘Windows Batch File
> Camtasia
» FTDI

> HyperSerialPort

Click “Next” on the Introduction Window.
v Installing Quartus Prnirme Lite Edition (Free) 20.1.0.711 — O

Setup - Quartus Prime Lite Edition (Free) 20.1.0.711

Welcome to the Quartus Prime Lite Edition (Free) 20.1.0.711 Setup Wizard.

The Quartus Prime software requires that your system have suffident physical RAM to compile designs
targeting spedific devices. You can chedk the "Memory Recommendations™ section in the "Quartus Prime
Software and Device Support Release Motes™

(https: /fwww.intel. com/contentfwww fus/en programmable/documentationlit-rn. hitml) for detailed
memory requirements for a particular device,

For more information about Intel FPGA software, go to
https: ffwww.intel. comfcontentfwww fus fen/products fprogrammable. himl,

< Back Mext = Cancel

Click the checkbox to agree to the license terms. Then click “Next”.
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v Installing Quartus Prirme Lite Edition (Free) 20.1.0.711

License Agreement (inte[

You can view the full license agreement at the link below or use —install_lic option from command-ine to get the license agreement
files before the installation. You must accept the terms of the agreement before continuing with the installation.

http: /ifpgasoftware.intel. com/eula/

QUARTUS PRIME AMD INTEL FPGA IP LICENSE AGREEMENT, VERSION 20.1 A

Intel, Quartus and the Intel logos are trademarks of Intel Corporation
or its subsidiaries in the US and other countries. Any other
trademarks and trade names referenced here are the property of their
respective owners.

DO NOT DOWNLOAD, INSTALL, ACCESS, COPY, OR USE ANY PORTION OF THE

LICENSED SOFTWARE UNTIL YOU HAVE READ AMD ACCEPTED THE TERMS AND

CONDITIONS OF THIS AGREEMENT. BY INSTALLING, COPYING, ACCESSING, OR W
£ >

(®) 1 accept the agreement
Do you accept this license?
() 1 do not accept the agreement

InstallBuilder
< Back Mext = Cancel

Click “Next” and accept the defaults.

At the Select Products Window, de-select the Quartus Prime 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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Select Components

Select the components you want to install

B Quartus Prime Lite Edition (Free)

Quartus Prime (indudes Mios IT EDS) (9313ME)
Quartus Prime Help {508.4MEB)
=] Devices
Arria II (536.5MB)
Cydone IV (516, 3MB)
Cyclone 10 LP {293,.5ME)
Cydone V (1434, 3MB)
MAX IV (13, 1MB)
MAX 10 FPGA (360.3MB)
ModelSim - Intel FPGA Starter Edition (Free) (4318.8MB)
- [] MadelSim - Intel FPGA Edition (4318,8MB)

Installs Arria II device support. (536.5MB)

InstallBuilder

<Back || MNext> || Cancel

Click “Next” to accept the defaults
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~ Installing Quartus Prirme Lite Edition (Free) 20.1.0.711

Ready to Install

&

Summary:

Installation directory: Ci\intelFPGA_lite\20. 1
Required disk space: 16760 MB
Available disk space: 657364 MB

InstallBuilder

<Back || MNext> || Cancel

Click “Next” to accept the defaults
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L Installing Quart e Lite Edition (Free) 20.1.0.711

ntel)

Installing

G

Wait while Setup installs Quartus Prime Lite Edition (Free) 20.1.0.711
Instaling
Unpacking files

InstallBuilder
< Back Next = Cancel

Wait for the installation to complete.
Mailings Review View Help E & Installing Quartus Prime Lite Edition (Free) 20.1.0

%E"%_‘_' €= 3= %l T AaBbC
Emphas

Installing

il
1]
|
4

Wait while Setup installs Quartus Prime Lite Edition (Free) 20.1.0.711
1 Installing

Installing ModelSim - Intel FPGA Starter Edition (Free). ..

8
g
7
4
3.
£
§
]
2
LARARRAL -

1 Guartan T Wb Esiton (Fre]) and Hios I SAT | Mios I G004 Togihan
1 ModeivAken Statw Eoton (Free)

he Qua Installing
Installing ModelSim - Intel FPGA Verilog model files. ..

i » Earth Pecple Technology » EPT USE-CPLD Developenent Sys

inkibrary v Hew folder

Page

30



EAIRTIHPEOIPLE

TECHNOLOGY

USB CPLD Development System User Manual

v Installing Quartus Prirme Lite Edition (Free) 20.1.0.711 — O
Quartus Prime Lite Edition (Free) 20.1.0.711 Installation Complete

Setup has finished installing Quartus Prime Lite Edition (Free) 20.1.0.711.
Launch USE Blaster II driver installation

Create shortcuts on Desktop

Launch Quartus Prime Lite Edition

] Provide your feedback

< Back Finish Cancel

Click “Ok”, then click “Finish”. The Quartus Prime is now installed and ready to be
used.
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¥ Quartus Prime 20.1 Lite Edition

Thank you for installing the Quartus Prime software - the #1 in performance and productivity. To
upgrade to a full featured edition, please

https:/fwww.intel. com/content/fwww/us/en/products/programmable. html

Select one of the following licensing options to continue:

Select one of the following options

O Buy a Quartus Prime software license

() Run the Quartus Prime software

() Add an IP license file [for users who have purchased IP)

OK Cancel

2.2.4 Adding the EPT_Blaster to Quartus Prime

Close out the Quartus Prime application. Locate the \Drivers\EPT_Blaster folder on the
EPT FPGA Development System DVD.
Home Share View

« v » ThisPC » Local Disk (C:) » Jolly » Products » Earth People Technology » DUEPROLOGIC_USB_FPGA_PROJECT_2.8.DVD » Drivers » EPT_Blaster »
~ DUEPROLOGIC_USB_FPGA_PROJECT_2.8_DVD ~ Name - Date modified Type
Documentation x64 5/27/2019 8:55 PM File folder
~ Drivers
EPT_2.08.24
v EPT_Blaster
x64

Projects_ActiveHost
Projects_Arduino
Projects_HDL
Quartus_18.1_Prime

Tutorials v

Follow these directions:

1. Open the
C:\.\MegaMax_USB_CPLD_PROJECT_x.x_DVD\Drivers\EPT_Blaster\x64
folder.

Select the file “jtag_hw_mbftdi_blaster.dll” and copy it.

Browse over to C:\intelFPGA _lite\xx.x\quartus\bin64.

Right click in the folder and select Paste

Click Ok.

Open the Quartus Prime application.

ok~ wnN
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| B | GlintelFPGA_lite\20.1\quartus\bin64

File Home Share WView
« . » ThisPC » Local Disk (C:) » intelFPGA_lite » 20.1 » quartus » binB4
v 20,1 () MName Date modified Type
devdata ﬂ jam2_apijam JAM File
® [ jam2icjam JAM File
licenses |J jtag_atlantic.dll Application exten..,
logs IJ jtag_client.dll Application exten...
modelsim_ase g jtag_hw_mbftdi_blastersd.dil Application exten...
nios2eds g jtag_hw_pli-blaster.dll Application exten...
[ jtag_hw_usb-blaster.dll Application exten...
v rt -
guars |2 jtag_pli-blaster_vpi.dil Application exten...
’ bint4 [¥) jtagconfig.exe Application
comman [ jtagserver.exe Application
drivers - |J legality_lab.dll Application exten..,

The DLL is installed and the JTAG server should recognize it. Go to the section
“Programming the FPGA” 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 Troubleshooting Guide.

2.3 Active Host Application DLL

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

https://visualstudio.microsoft.com/vs/express/

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

O A [ https://visualstudio.microsoft.com/vs/express/ & % ¥= G

[ CheckEmail G Google @ YouTube [ Yahoo @ GoogleMaps FJ EPT FJ Banks [ Electronics B Mews [FJ Music 3 Pay [F Markets [ Reference B Knowledge [ Tickets

=. Microsoft | Visual Studio Visual Studio 2019 Features . Editions -~ Downloads  Support ~  More | Free Visual Studio All Microsoft ~ O |

Visual Studio Express

Download Visual Studio Community for a fully-featured and extensible IDE; An
updated alternative to Visual Studio Express.

Download Community 2019 +

Learn more about Visual Studio Community >

Click on the “Express 20xx for Windows Desktop” hypertext.
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O @ £ https://visualstudic.microsoft.com/vs/express/ [

D Check Email & Google BB YouTube Yahoo ) Google Maps [T EPT [ Banks [ Electronics £ Mews [ Music £ Pay [ Markets [ Reference

Help me choose. | am a...

Choose from the options below to see what version of Visual Studio is right for you

‘ lam a...

Still want Visual Studio Express?
Express 2017 for Windows Desktop

Supports building managed and native desktop applications *
Express 2015 for Windows Desktop

Supports the creation of desktop applications for Windows.

The download manager file will download the “WDExpress.exe” file.

O @ & httpsy//visualstudio.microsoft.com/vs/express/

D Check Email & Google B YouTube [ Yahoo o Google Maps 1 EPT [ Banks [E Electronics £ Mews [FEJ Music £ Pay [ Markets

Still want Visual Studio Express?
[Express 2017 for Windows Desktop

Supports building managed and native desktop applications.*

Express 2015 for Windows Desktop

Supports the creation of desktop applications for Windows.

Express 2015 for Web

Create standards-based, responsive websites, web APls, or real-time online experiences using ASENET.

Express 2015 for Windows 10

Provides the core tools for building compelling, innovative apps for Universal Windows Platform. Windows is required.

Dd vs_WDExpress (2).exe
Cpen file

Right click on the WDEXxpress.exe.
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Still want Visual Studio Express?
Express 2017 for Windows Desktop

Supports building managed and native desktop applications.*

Express 2015 for Windows Desktop

Supports the creation of desktop applications for Windows.

Expre|  open

Create ¢ Always open Tiles of this type sites, web APls, or real-time online

Show in folder J

Expre
_ Copy download link ) . ) )
Provide 2elling, innovative apps for Univer:

e
ance

ws_WDExpress (2).
Cpen file
Click the “Continue” button.

Visual Studio Installer

Before you get started. we need to set up a few things so that you
can configure your installation.

Te learn meore about privacy, see the Microsoft Privacy Statement.

By continuing, you agree to the Microsoft Software License Terms.

Continue

Next, follow the on screen windows and accept the default answers.

Page

35



EAIRTIHPEOIPLE

TECHNOLOGY

USB CPLD Development System User Manual

ué,l Microsoft Visual C# 2010 Express Setup ]Eﬂu

e —

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

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

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

Destinati Id. Microsoft
P OO 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 I
Total download size: 47 MB

[<Previous][ Install > ][ Cancel ]

Visual C# 2010 Express will install. This may take up to twentil minutes depending on
your internet connection.
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i [} Microsoft Visual C# 2010 Express Setup A = X
Setup complete : Micrpsohte
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 MegaMax. 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 MegaMax Development System CD.

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

Organize v New folder = ©
4 |, Earth People Technology “  Name Si 2
4 | EPT USB-CPLD Devel it S,
Syclopment System |, Arduino_IDE
J. Arduino_IDE
I Documentation
I. Documentation g
Drivers
1. Drivers X 3 =
S ). Projects_ActiveHost_32Bit
I, Projects_ActiveHost_32Bit %
< . 2 |, Projects_ActiveHost_64Bit
1. Projects ActiveHost 64Bit 5
/s I. 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 in the MegaMax Development System using
Windows Explorer.
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<« Earth People Technology b EPT USB-CPLD Development System b Projects_ActiveHost 64Bit » B |

Organize v Includeinlibrary v Sharewith v Bum  Newfolder l @
4 | Earth People Technology “ Name . Date modified Type Size
4 || EPT USB-CPLD Development System
|| ActiveHost 10.0.8 2/12/20138:22AM  Filefolder
1! Arduino IDE
|| EPT_ST0_AP Data_Collector 27122013823 AM  Filefolder
| Documentation
|| EPT_Transfer_Test 27122013823 AM  Filefolder
b L Drivers | )
) || EPTActiveHostConsoleClient 27122013823 AM  Filefolder
i 1L Projects_ ActiveHost 32Bit
I | Projects_ActiveHost 64Bit J
b 1L Projects_Arduino
& 1L Projects HDL
1| Quartus_Programmer >
’ 4 items State: & Shared

Locate the Projects_ActiveHost_64Bit \ActiveHost_1.0.0.8\Bin folder and copy the

ActiveHost64.dll and the ftd2xx64.dll.

. Documentation

Drivers
» | Projects_ActiveHost_328it ‘
4 | Projects_ActiveHost_64Bit

4 || ActiveHost 1008

| Bin

» 1 EPT_570_AP_Data_Collector

v Ji EPT_Transfer_Test

» Ji EPTActiveHostConsoleClient

» L Projects_Arduino

4

’ 2items State: 2 Shared

Organize v Includeinlibrary v Sharewith v Bum  New folder
4 i Earth People Technology 4 Name : Date modified Type Size
4 || EPT USB-CPLD Development System :
%] ActiveHostsd.dll 2/26/20137:20PM  Application extens. 27k8
> | Arduino_IDE
%) ftd2o64.dil 1/18/2013354PM  Application extens... 52 KB

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 MegaMax Development
System User Manuals for instructions on how to add the dll to the Microsoft C# Express

project.

Organize » [ Open with... Burn New folder 0 @
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
&) 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 . bin
. . 2| (8 EPT Transfer Testwshostexemanifest  8/31/20091240 AM  MANIFEST File 18
ebus =
: B ) ftci2ob.dll 1/718/20133:54 PM Application extens... 252 kB
J\ Release
o w5t
|| Debug
|| Release
> obj
1| Properties il
N 2 items selected State: 3B Shared Size: 278 KB Shared with: Everyone; Homegroup
&
<L Date modified: 1/18/2013 3:54 PM - 2/2... Date created: 2/28/20138:26 PM
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3 Active Transfer Library

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

ACTIVE HOST EPM570 PLD
APPICATION

TRIGGER IN IRIGGER ACTIVE TRANSFER TRIGGER IN USER CODE
TRIGGER OUT LIBRARY TRIGGER OUT
FTD2XX 1|
TRANSFER IN TRANSFER »> DLL, USB USB BUS T‘I;:?V'::E:ROI::T 8 BITBUS ARDUINO
TRANSFER OUT DRIVER T o B ]

BLOCK IN BLOCK Bl:é%ﬁk 0| 31 —n
BLOCK OUT

3.1 EPT Active Transfer System Overview

The Active Transfer System components consist of the following:
active_serial_library.v

ft_ 245 state_machine.v

endpoint_registers.vgm

active_trigger.v

active_transfer.v

active_block.v

The Active_Serial_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
LIBRARY

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

3.2 Active Transfer Library

The Active Transfer Library contains the command, control, and data transfer
mechanism that allows users to quickly build powerful communication schemes in the
CPLD. Coupled with the Active Host application on the PC, this tools allows users to
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 USER CODE
(EPT_ACTIVE_TRANSFER_LIBRARY.v) (ACTIVE_TRIGGER.v) (ACTIVE_TRANSFER.v) (ACTIVE_BLOCK.v)
Page
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B R e et
2 /7%
3 //% Copyright Earcth Pecple Technolegy Inc. 2012
4 /1%
5 /1%
6 //% File Name: EPT_FI2232_Transfer Test top.v
7 //%
8 //% Revision History:
9 /1% DATE VERSION DETAILS
10 /7% 07/8/12 A Created RJJ
11 /7%
12 /7%
i3 /7%
1% R R it
15 [ ifdef SIM
16 *include "../srxc/define.v"
17 ‘include "../Testbench/tb define.v"
is - ‘endif
9
20 ‘timescale ina/ips
21
22
23
24 //0-.....'....-.t--t--.t.t-'t...Q-.t...t-..'.'.-.-.-.--a-t-.-..-.-.-..-Q..
25 T//' Module Declaration
26 //-aoa-o.-o-a-ac-.-a-o-c--aoonaaacoc.-oaa-a.u-o--oaaa-oq-aa.--caaao.n----a
27
28 module ept EPMS70_Transfer Test_top (
28
30
31 input wire [1:0] aa,
32 input wire [1:0] bc_in,
L]
L ]
L ]
by

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

690 e e s e e

631

692 active_transfer library EPT_LIBRARY TOP_INST
693 [H (

694 .aa (aa),

695 .bc_in (bc_in),

696 .bc_out (bc_out),

697 .bd_inout (bd_inout),

698

699 JUC_IN (Uc_1n),

700 .Uc_outT (UC_ouT) ,

701

702 .TEST_SIGNAL_1 (data_byte ready),

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

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

708

709 [/ == e e
710 // Instantiate the EPT Modules

711 R e e i e e e o e ek il e
712 wire [22%#3-1:0] uc_out_m;

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

714 active_trigger ACTIVE_TRIGGER_INST

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

The control bus UART _IN and UART_OUT are used to channel data, and control
signals to the USB interface chip. These signals are connected directly to input and
output pins of the CPLD.

3.2.1 Active Trigger EndTerm

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

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

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

s active_ trigger ACTIVE TRIGGER TNST
746 [ {

= uc_clk (CLE_66) ,

T48 .uc_reset (E5T) ,

T .uc_in (UC_TIH) ,

TS .uc_out (uc_out m[ O +: 1) .
TS2 .trigger to_host (trigger to_host),
= .trigger to device (trigger in byte)
Tas = )

—= =

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

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

282 if{!'reset)

283 trigger to _host = 2'hi0;

284 el=e if (trigger in reset)

285 trigger to host = 2'hi;

286 else if (TRIGGER OUT > Z'h0)

287 trigger to host = TRIGGER OUT:

288 - end

285

290 B
291 Eezet Trigger Out to Host

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

234 [ begin

285 if{!reset)

298 [H begin

287 trigger in reset <= O;

2598 5 end

2949 el=se

300 [H begin

301 if (trigger to host > O)

302 trigger in reset <= 1'bl;

303 el=e

304 trigger in reset <= 0;

305 o end

3086 7 end

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

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

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

313 if({!'re=et)

314 [H begin

315 trigger_in detect = 1'b0;

316 = end

317 else if (trigger in reset)

31 [H begin

315 trigger_in detect = 1'b0;

320 = end

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

322 [ begin

323 trigger_in detect = 1'bl;

324 = end

325 - end

326

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

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

331 [ begin

332 if({lre=et)

333 [H begin

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

335 trigger_in reg <= L'k0;

336 trigger in reset <= 1'k0;

=T = end

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

340 if{crigger in byte != 0)

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

= = end

344 e€lse if (trigger in reg)

345 [H begin

346 trigger_in reg <= L'k0;

347 trigger_in reset <= 1'bl;

348 = end

e else if (!trigger in detect)

350 [H begin

351 trigger_in reg <= L'b0;

352 trigger in reset <= 1'k0;

S=E) = end

a4 - end r agc

44



A EARTIHPEOPLE

TECHNOLOGY

USB CPLD Development System User Manual

3.2.2 Active Transfer EndTerm

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

15 active transfer ACTIVE TRANSFER INST

75 = (

155 uc_clk (CLE_&8),

T6 .uc_reset (reset),

761 .uc_in (JC_IN),

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

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

Te9 .transfer to host (transfer out byte),

77 .transfer to_device (cransfer in byte)

771 L ):

172

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

end
end

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

sz
i B
P

FAF e

PP iy .
P
226 =

FLe

A

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

begin

end

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

3.2.3 Active Block EndTerm

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

811 active block BLOCE_TEANSFER INST
812 [H (

813 uc_clk (CLE_66) ,

814 .uc_reset (R5T) ,

815 .uc_in (UC_IN),

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

818 .transfer received (Block_in rowv),

82

821 .transfer ready (block byte ready),
822

823 -uc_addr { V.

824 .uc_length (BLOCE_COUNT_8),

825

826 .transfer to host (Block out byte),

B27T .transfer to device (block in data),

828

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

= )

Al

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

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

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

546 begin

547 if (IR5T)

S48 = begin

549 bBlock out_reg <= _'bl;

550 start_block transfer reg <= 1'b0;

SIS r end

552 else

553 [H begin

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

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

558 bBlock out_reg <= 1'kLl;

DL r end

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

5e2 block out_reg <= 1'b0O;

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

5685 r end

566 - end

567

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

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

572 begin

573 if(IRET)

574 ] begin

STE) block out counter <= 0;

576 r end

577 el=se

578 = begin

579 if(block byte ready)

580 ] begin

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

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

585 block out counter <= 0;

586 r end

587 r end

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

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

3.3 Timing Diagram for Active Transfer Methods

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
CLOCK (66 MHz!l | | | | | | | | | I | I | I | I | I | I | | | | | I | I | I |
)'CI 15.15 ns
TRIGGER HOST (Each Bit) / 6sns \ / \
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

CLocx(GSMHz)||]||I|||I|||||IIII|||Illlllllll
|, | ; ;|
[ 454 ns 15.15 ns 454 ns

START_TRANSFER / \ 4/—\—

5.4 ns 5.4 n

5.4 ns H 5.4 ns

TRANSFER_TO_HOST >

SFER_TO_HOST —— > >

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

le | le |
[ 301ns "15,15 ns [ 30.1ns "
TRANSFER_RECEIVED / \

5.4 ns 5.4 ns-—-{
5.4 ns I'_' 5.4 ns
TRANerR_To_DEVICE—ﬁ< N\,
/

Figure xx Active Transfer To Device Timing

3.3.3 Active Block EndTerm Timing

15.15ns

A

CLOCK (66 MHz)
303.1ns 15.15 ns

START_TRANSFER / "_JQ—A
135ns
15.15 ns
TRANSFER_READY I I I I I | I I l I I I I |

4N 1303n

0.3 ns

TRANSFER.TO_HOST — ovieo > ovier > oviez > svies > sviea >—< svres >—< ovres >— BviE7 >—
Figure xx Active Block To Host Timing

15.15ns

1

CLOCK (66 MHz)
. : 1_5;11.?.25
1080 ns
TRANSFER_RECEIVED / 15.15ns \
1110 ns
TRANSFER_READY ﬂ ﬂ ﬂ ﬂ ﬂ I |
.4 ns 30.3 n

0.3 ns.

TRANSFER_TO_DEVICE —< BYTEO >—< BYTE 1 >—< BYTE 2 >—< BYTE3 >—< BYTE 4 >—< BYTE S >—< BYTE 6 >—< BYTE7 >—
Figure xx Active Block To Device Timing
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4 Compiling, Synthesizing, and Programming CPLD

(inteD)

QUARTU85+.

PRIME 7

DESIGN SOFTWARE

The CPLD on the MegaMax 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 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 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. Writing the HDL code and simulating it
will be covered in later sections. Bring up Quartus Prime, then use Windows Explorer
to browse to C:\intelFPGA _lite\xxx.x\quartus\qdesignscreate create a new directory
called: “EPT_Transfer_Test”.
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~ [#3][ Scorch qaesigns

Organize + [ Open Sharewith v Bum  Newfolder

Include in library +

bin - :

bin64

Mame Date modified

). EPT_Transfer Test
1) fir_fitter 3/3/20131:38 AM
1l iner_comp_makefile 3/3/20131:38 AM
3/3/20131:38 AM

3/13/2013 8:52 PM
common

cusp
drvers H
dsp_builder

eda

extibs32

)\ vhdl_verilog_tutorial

libraries

Imf

qdesigns

L. EPT Transfer Test

1. fir_filter

). incr_comp_makefile

1. vhdl_verilog_tutorial

1. sope_builder

&5 altera_inspector.log.zip

Wa =

l EPT_Transfer_Test Date modified: 3/13/2013 8:52 PM
File folder

Type Size

File folder
File folder
File folder
File folder

Ed

Open Quartus Prime by clicking on the icon i .

G Quartus Prime Lite Edition

File Edit View Project Assignments Processing Tools

HA - IR slie X

Sroject ngalar{ 4 Hierarchy

Window  Help
] descorrie/0avEe
v‘q a8 x

% Compilation Hierarchy

Quartus Prime

- [m] X

Search altera.com ]

78 x
MAX Y -

v G installed IP
Vv Project Directory

|IP Catalog

Device Family

I

No Selection Available
¥ Library
»  Basic Functions
> DSP
> Interface Protocals

> Processors and Peripherals

Tasks Compilation MEIE - 7 University Program
ask ~ @ S5earch for Partner I
as

¥ P Compile Design
> P Analysis & Synthesis ¥ Buy Software
> P Fitter [Place & Route) 5
> P Assembler (Generate programn
v

. N R P

i DEE T e Wi

7

= | Type ID  Message

2
¥
2| system  Processing

100%  00:00:14

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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4 > 4
1@ Quartus 1 32-bit -
Edit View Project Assignments Processing Tools Window Help @
O hew.. crl+n -5
(& Open... cirl+0 e b | b R
W e w @
Close Cirl+F4
5 x
@ New Project Wizard... Now Available
@3 Open Project... Ctrl+1
Save Project
II Close Project
Download
H save cl+s
Save As...
& saveal Ctrl+Shift+5
®Ex
File Properties...
pmize. ..
Create { Update 3
-
Export... E
Convert Programming Files. ..
Q]  Page Setup...
E{ Print Preview -";- =z
& print... crl+p
N
Recent Files 3
Recent Projects 3
Exit Alt+F4
\ System '\ Processing f\ Extra Info f\_Info Warni \_Critical Warning f\_Error /1_¢
Location:

Starts the New Project Wizard

At the Top-Level Entity page, browse to the
C:AintelFPGA _lite\xxx.x\quartus\qdesignscreate directory to store your project. Type in
a name for your project “EPT_570_AP_M4 Top”.

€ New Project Wizard l

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

What is the working directory for this project?

C:faltera/12. 1sp1fquartus/adesigns/EPT_Transfer_Test [o)
What is the name of this project?

EPT_570_AP_U2Z Top E]
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 E]

Use Existing Project Settings...

< Back ]I Next > ” Finish ][ Cancel ” Help
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Select Next. At the Add Files window: Browse to the
\Projects_ HDL\EPT_Transfer_Test \src folder of the MegaMax Development System
DVD. Copy the files from the \src directory.

e Active_block.v

e Active_transfer.v

e Active_trigger.v

e Active_Serial_library.v

e eptWireOr.v

e mem_array.v

e read_control_logic.v

e write_control_logic.v

e EPT_570_AP_M4 Top.v

" Settings - EPT_S70_AP_Transfer_Test e

Files
Libraries Select the design files you want to indude in the project. Click Add Al to add all design files in the project directory to the project.

4 Operating Settings and Conditions i
Voltage File name: =) add
Temperature

4 Compiation Process Settings Type
Early Timing Estimate JEPT USE-CPLD Development System CD/Projects_HDL/EPT_Transfer_Test/src/nrite_control_logic.v Verilog HDL File
Incremental Compilation JEPT USB-CPLD Development System CD/Projects_HDL/EPT_Transfer_Test/src/read_contral_Jogic.v Verilog HOL File Remove
Physical Synthesis Optimizations EPT USB-CPLD Development System CD/Projects_HDL/EPT_Transfer_Test/src/mem_array.y Verlog HDL File

4 EDA Tool Settings EPT USB-CPLD Development System CD/Projects_HDL/EPT_Transfer_Test/src/eptwireOR.v Verllog HDL File Up
Design Entry/Synthesis JEPT USB-CPLD Development System CD/Projects_HDL/EPT_Transfer_Test/src/EPT_S70_AP_U2_Top.v Verilog HOL File
Simulation JEPT USB-CPLD Development System CD/Projects_HDL/EPT_Transfer_Test/src/active_trigger.vam Verlog Quartus May | Down
Formal Verification JEPT USB-CPLD Development System CD/Projects_HDL/EPT_Transfer_Test/src/active_transfer_ibrary.vam Verilog Quartus Ma
Board-Level fEPT USB-CPLD Development System CD/Projects_HDL/EPT_Transfer_Test/src/active_transfer.vgm Verilog Quartus Ma| | Properties

4 Analysis & Synthesis Settings EPT USB-CPLD Development System CD/Projects_HDL/EFT_Transfer_Test/src/active_block.vam Verlog Quartus Ma
VHDL Input
Verilog HDL Input
Default Parameters

Fitter Settings

TimeQuest Timing Analyzer
Assembler

Design Assistant

SignalTap I Logic Analyzer

Logic Analyzer Interface
PowerPlay Power Analyzer Settings
55N Analyzer

< n ] b

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

Select Next, at the Device Family group, select MAX V for Family. In the Available
Devices group, browse down to 5M570ZT100C5 for Name.

Page

55



EAIRTIHPEOIPLE

TECHNOLOGY

USB CPLD Development System User Manual

@ New Project Wizard . o )

Family & Device Settings [page 3 of 5]

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

Device family Show in "Available devices' list
Family: [MA)( i '] Package: [nny '] [
Dievices: [AII '] Pin count: [Any ']
Target device Speed grade: [Any hd ]
Mame filter:

() Auto device selected by the Fitter

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

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

Limit DSP & RAM to HardCopy device resources

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

Select Next, leave defaults for the EDA Tool Settings.
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@ New Project Wizard

° e

s 'L r
EDA Tool Settings [page 4 of 5]
Specify the other EDA tools used with the Quartus II software to develop your project.
EDA tools:
Tool Type Tool Name Format(s) Run Tool Automatically (1
EDegign Entry/Synthesis E[(Nnne) - ] <None= - Run this tool automatically to synthesize the|
Simulation <None > * || <Mone> - Run gateevel simulation automatically after]
Formal Verification <None> -
Sy
S ey
Boundery Scan
|
i
(]
U
“ n ] 3
[ < Back ] | Mext = I [ Finish ] [ Cancel ] [ Help I

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

.
@ New Project Wizard

o4 e

L
-

Summary [page 5 of 5]

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

Project directory:
Project name:
Topevel design entity:
Mumber of files added:
Number of user libraries added:
Device assignments:
Family name:
Device:
EDA tools:

Design entry/synthesis:

Ci/alteraf12.0sp1fquartus /qdesigns
Active_Transfer_Example
Active_Transfer_Example

7

o

MAX IT

EPMS570T100CS

<Mone> (<None>)

Simulation: <Mone > (<None=)
Timing analysis: 0
Operating conditions:
VCCINT voltage: 3.3V
Junction temperature range: 0-85 °C
Next = Finish | [ Cancel ] [ Help
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Next, we will select the pins and synthesize the project.

4.1.1 Selecting Pins and Synthesizing

With the project created, we need to assign pins to the project. The signals defined in
the top level file (in this case: EPT_570_AP_M4_Top.v) will connect directly to pins on
the CPLD. The Pin Planner Tool from Quartus Prime 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.

(O Quartus Prime Lite Edition - Ci/Jelly/Products/Earth Peeple Technology/UNOMAX_CPLD_SYSTEM_PROJECT 4.0 DVD/Projects HDL/EPT_3M57_AP_U2 Transfer_ Test/EPT_SM37_AP_U2 Top/EPT_SM37_AP_U2 Top - EPT SM37 AP U2 Top  — [m] X
File Edit View Project Assignments Processing Tools Window Help ®
Ofd|+ N[ b ExCrrEb @idE e

orotect Navieator s rerchy © 58 Ctrl+Shift+E
Project Navigator 4% Hierarchy nE ! |\P Catalog e x
EntityInstar @ Assignment Editor Cirl+Shift+A \;‘ -

i Max v: sms70zT100cs | © Pin Planner Ctrl+Shift+N
> BB EpT_5M57_AP_U2_To

~ sl Installed IP

¥ Project Directory

7 Interfz Protocols
& Logic Lock Regions Window AlteL nterface Protocols

. - > Processors and Peripherals
uartus Prime
@ search for Partner P

Version 20.1 Lite Edition

& Design Partitions Window

Tasks Compilation

+ v P CompileDesign
> P Analysis & synthesis & Buy Software
3

> P Fitter [Place & Route)

> P Assembler [Generate programr

[ SNV, e
>

a8 8 [¥ <<riliers> [ 88rind. | 88 Find x|

Type ID  Message

+ add

|||amx|f~L <

i
g

2| system  Processing

Imports assignments from other sources 100% 000014

At the Import Assignment dialog box, Browse to the
\Projects HDL\EPT_Transfer_Test\ EPT_MegaMax_TOP folder of the MegaMax
Development System DVD. Select the “EPT_570_AP_M4_Top.qgsf” file.
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s - S TR =
Specify the source and categories of assignments to import.

File name: echnology /EPT USB-CPLD Development System CD/Projects_HDL/EPT _Transfer_Test/altera_EPM570_U2/EPT_S70_AP_U2_Top.gsf D
Copy existing assignments into EPT_570_AP_Transfer_Test. gsf.bak before importing

[ oc J[ concel J[ rneb ]

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

(G Quartus Prime Lite Edition - C:/Jolly/Products/Earth People Technology/UNOMAX_CPLD_SYSTEM_PROJECT_4.0_DVDyProjects_HDL/EPT_SMS7_AP_U2_Transfer_Test/EPT_SMST_AP_U2_Top/EPT_SMST_AP_U2 Top - EPTSMST AP U2 Top  — O X |

File Edit View Project Assignments Processing Tools Window Help Search aliera.com (]

DR[O DY e BoeSr o @4adi e

" Settings Cirl+Shift+E.
Project Navigator .\ Hierarchy

Ciri+Shift+A

‘\P Catalog e x r

o =|
v G installed 1P

¥ Project Directory

Entity:Instar g

A% MAX V: 5M5702T100C5 @D

> BB gpT_sM57_AP_U2_To

I} Back-Annotate Assignments. No Selection Available ‘

Import Assignments. ¥ Library

Export Assignments > Basic Functions

Assignment Groups. > bsp
>
& Logic Lock Regions Window Alt+L Interface Protocols

. > Processors and Peripherals
uartus Prime ot
@ search for Partner P
1L

fa  Design Partitions Window

Tasks Compilation ‘|E 18 x

Task ~ Version 20.1 Lite
« v P Compile Design
> P Analysis & Synthesis
> P Fitter (Place &Route)

®  Buy Software

v > P Assembler (Generate programn

.(; S B Tiine nnabeie R hd r—
ella B E A Fres [ 885 | [88 Findnerd

5

Type  ID  Message

i
¥
2| system  Processing

Edits pin assignments 100% 000014

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.
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@ 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 2ax sear s unssuEErEENEELE T

Report not available 200008070870 080C000AVO00
= : ;

@ . Top View e
B 19 Wire Bond "

3 y
0 =§ 9
I R u
N g
' |Tasks Hax . .X"
B P Show /0 Banks & . Al
[E # Show VREF Groups B EFMETATI00CE
s ¥ Show Edges :
5 4[] Show DQ/DQS Pins g o
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

https://ftp.intel.com/Public/Pub/fpgaup/pub/Teaching_Materials/current/Tutorials/\VVHD
L/Timequest.pdf

Browse to the \Projects HDL\EPT_Transfer_Test \ EPT_MegaMax_TOP folder of the
MegaMax Development System DVD. Select the “EPT_570_AP_M4_Top.sdc” file.
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S F W W WS § -
G’(jﬂ, « Jolly » Products » Earth People Technology » EPT USB-CPLD Development System CD » Projects HDL » EPT Transfer Test »

| Owgwnizew [ )Open  Shwewith~  Bum  Newfolder
| Documentation A Neme Sae
b Drivers
I Projects ActiveHost 3282 o
b Projects ActiveHost 6481t e
| Projects_Arduino R otk e,
b Projects ¢
Ry _| EPT_ST0_AP_U2 Topjdi
() ePT_570_4P_U2_Top.qpf
| i E:jrn-:p{m-m“m L] EPT.ST0.AP_U2 Top.qsf
| r Al;er':"[P:;;?:‘w | EPT_S70_AP_U2_Top.qsf.bak
\ E . EPT_ST0_AP U2 Top.qws 3 M Qv 8
- gt - | EPT_ST0_AP_U2 Topsde 310309M _ SDC File T
)i Quartus Programmer
b ESwitch
FTOl
1 4 Uinear Tech
Nxp
Telegesis -
\ EPT_S70_AP_U2 Top.sdc state: BB Shared Size: 316 KB Shared with: Homegroup
SOC File Date modified: 1/29/20131030 PM  Dote crested: 1/30/20138:42 PM

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

Computer » Gateway (C) » altera + 121spl » quatus » qdesigns ». -4
Omganize v []Open  Bum  Newfolder
)b EPT Transfer. Test < Name . Date modified Type Size
b i filter B do 3/13/20139:42PM  File folder
% incr_comp_makefile || incremental_db 31342013938 DM File folder
Ji vhdl verilog tutorial 1. output files 3/13/2013 9:42 PM File folder
& sopc builder J simulation 3/13/20138:42PM  File folder
D shera inspectorlog zp ] EPT_570_AP_U2_Top jdi 313/2013%42PM  IDIFile 1B
Ja (&) EPT_ST0_AP_U2_Top.apf IIINBHI0PM  QPF File 2K8
i book H || EPT_570_AP_U2 Top.qsf 313/20130:38PM  QSF File 7KB
i i Brother ] EPT_S70_AP_U2 Top.qsf.bak 3/13/20139:41 PM  BAKFile 7k8
- cTEme || EPT_5T0_AP_U2 Top.sde 1/29/20131030 PM__ SDC File K8

' Documents and Settings
1 Jolly
Business Opportunities

Capitol_Callege
Code FPGA

Documents.

Download

Privers =

EPT_570_AP_U2 Top.sdc Date modified: 1/20/201310:30 PM Date created: 3/13/2013 41 PM
SDC File Size: 316 KB

Select the Start Compilation button.
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Qb Quartus Prime Lite Edition - C1/Jolly/Products/Earth People Technology/UNOMAX_CPLD_SYSTEM_PROJECT_4.0_DVD/Projects_HDL/EPT_SMS7_AP_U2_Transfer_Test/EPT_SMS7_AP_U2_Top/EPT_SMS7_AP_U2 Top - EPT_SMS7_AP_U2 Top  — o X

File Edit View Project Assignments Processing Tools Window Help .
D HE M0N0 D C [eprsmsr_ar vz Top Jrsss dpne @aE:

Project Navigator #\ Hierarchy -alns x

|ie catatog 28 x|

o X =
v Installed 1P
~ Project Directory

Entity-Instance
A% MAX v: 5M570ZT100C5
> BB £pT_sM57_AP_U2_Top
No Selection Available

¥ Library

> Basic Functions

> Dsp

> Interface Protocols

> Processors and Peripherals

‘ 2 Quartus Prime oL

Tasks Compilation MEIE

Task e

+ v P Compile Design

> P Analysis & Synthesis W Buy Software

> P Fitter [Place & Route)

v > P Assembler (Generate programr

.(; A B e donbeie N v o
o |[xl O E & A Tt [88rind_ | (88 rindnex

1

Type ID  Message

|messages

System | Processing

100%  00:00:14

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

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

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

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

B eptWireORwireOR

D tierarcry | Elfies | DesianUnts | e

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

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

3 0 J vl m 3

P <<Search>> N

Type ID Message

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

rs, 3 warnings

Messages

j._ . :
Processing (3)

9%  00:00:03

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

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

€4 Quartus II 64-Bit - Cy/altera/12.1spl/quartus/qdesigns/EPT_Transfer Tes/EPT 570_AP_U2 Top - EPT_570_AP_U2_Top [=]=2] = ]
File Edit View Project ing Tools Help & Search altera.com @
DEH@ % 2@ 9 o [Frsmeuiie Y S ESE D rF OO0 S P A e
Project Navigatar 18 x | @ Compilation Report - EPT_S70_AP_U2_Top ]
Entity Table of Contents 13
/iy MAXTE EPMSTOTL00CS BB Flow Summary Flow Status Successful - Wed Mar 13 22:00:21 2013
v EPT_570_4P_U2 Top = Flow Settings Quartus [64-Bit Version 121 Build 243 01/31/2013 SP 1 5J Web Edition
== Flow Non-Default Global Settings Do e EALT LD Ty
=2 Flow Hlapsed Time Top-level Entity Name ~ EPT_S70_AP_U2_Top
=8 Flow OS Summary [y L]
Device EPMST0T100C5
Flow Log
» L1 Analysis & Synthess Timing Models Final
nalysis
e Total logic elements 557/ 570 (98 %)
Gl L T || ote! pins 51/76 (67 %)
Total virtual pins 0
J , Full Compilation was successful (47 warnings) | fjUFM blocks 0/1(0%)
A Herarchy Fies | o Desgnunits |
[Tesis 4
Flow: |Compilation - | [ cu
Task
+# | 4 P Compile Design o
b > B Analysis & Synthesis o
b > B Fitter (Place & Route) o
L d > B Assembler (Generate programmin o
b > B TimeQuest Timing Analysis o
o b B EDA Netlist Writer o
i Program Device (Open Programmer)
« m LR 1 3
x| T <<Searchz> v
@ 0 b1
B|| vpe ID Message e
i) 332102 Design is not fully constrained for hold requirements
3 \I> Quartus II €4-Bit TimeQuest Timing Analyzer was successful. 0 errors, 5 warnings
\D B T
(7] Running Quartus II 64-Bit EDA Netlist Writer
@ Command: quartus_eda --read settings files=off --write settings files=off EPT 570 RF U2 Top -c EFT_S70_AP U2 Top
(i) 204018 Generated files "EPT_570_AP U2 Top.vho" and "EPT_570_&P U2 Top vhd.sdo" in directory "C:/altera/12.1spl/quartus/qdesigns
> @ Quartus IT 64-Bit EDA Netlist Writer was successful. 0 errors, 0 warnings
\i) 293000 Quartus II Full Compilation was successful. 0 errors, 47 warnings D

il ] v

Messages

<[
System /\ Processing (134)

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

4.1.2 Programming the CPLD

Programming the CPLD is quick and easy. All that is required is a standard USB cable
with a Mini Type B connector on one end and the EPT_Blaster Driver DLL. Connect
the MegaMax to the PC, open up Quartus Prime, 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.

::::::::::::

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

Page

65



EAIRTIHPEOIPLE

TECHNOLOGY

USB CPLD Development System User Manual

¢ Qs 61 e 1215quatulas i Tt TATELSTOAR 2 Top L0 V2 op =
File Edit View Project signments  Processing  Tools  Window Help & Search altera.com
QGHd 4 a8 90 Erasem @Y 6900 ro 00 de @@ e =
Project Navigator PY-F3 ‘ @ Compilation Report - EFT_570_AP_U2_Top
Entity Table of Contents ia
Ay MAX I EPMS70TI00CS 3 Flow Summary Flow Status Successful - Wed Mar 13 22:00:21 2013
» 8 EPT_STO_AP_U2 Top == Flow Settings Quartus I164-Bit Version 12 Build 243 01/31/2013 5P 1 5) Web Edition
= Flow Non-Default Global Settings Lemrliema ELILE IR 1T
7 Flow Elapsed Time Top-level Entity Name  EPT_570_AP_U2_Top
= Flow 05 Summary [ty .
= Device EPMST0T100CS
[E| FlowLeg : il
b Anslysis & Synthesis Tiing Models Final
- ysis S5y Total logic elements 557 /570 (98 %)
b
Fitter Total pins 51/76 (67 %)
v O3 Assembler Total virtual pins 0
5 o + || 232 TimeQuest Timing Analyzer UFM blocks @)
. ]
> Hierarchy Fies | JF Designunits | e 51 EDA Nestist Writer
[Tasks 3ax]|
Flow: |Compiation ~| [customize... |
Task
L 4 B Compile Design o
< b B Analysis & Synthesis o
< b B Fitter (Place & Route) o
| &4 b B Assembler (Generate programmin o
¥ b B TimeQuest Timing Analysis o
< b B EDA Netlist Writer o
4 Program Device (Open Programmer)
« m V[« m v
§ @ @ P <<search>> ~
B[ Type ID Message o
\D 332102 Design is not fully constrained for hold requirements
b @ Quartus IT 64-Bit TimeQuest Timing Analyzer was successful. 0 errors, 5 warnings
\D ] ]
> @D Running Quarcus I1 64-Bit EDA Netlist Writer
@D Command: quartus_eda —-read_settings files=off —-write_settings files=off EPT_570_AP_U2 Top -c EPT_570_AP_U2_Top
() 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
b @ Quartus IT 64-Bit EDA Netlist Writer was successful. 0 errors, 0 warnings
o () 293000 guartus II Full Compilation was successful. 0 errors, 47 warnings 3
o -
ﬁ al m J v
g
=\ System J\, Processing (134) f
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.

-
Ui Programmer - C/alteraf12.1sp1/quartus/qdesigns/EPT_Transfer_ Test/EPT_570_AP_U2 Top - EPT_570_AP_U2 Top - [Chainl.cdf]

-:--Elg

File

Edit View Processing Tools Window Help =)

Search altera.com

———

Hardware

Mode: |JTAG -

——
2, Hardware Setup...
‘to allow background programming (for MAX II and MAX V devices)

Progress:

1| [ g% autoDetect

li: change Fie...

File Device Checksum

o start

o Stop

¢ Delete

Usercode

Program/
Configure

Blank-
Check

Verify

Examine  Security

Bit

[ save File

1 up

1% Down

The Hardware Setup Window will open. In the “Available hardware items”, double
click on “EPT-Blaster v1.0”.
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& Hardware Setup x
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: | EPT-JTAG-Blaster v1.0 (64) [MEBUSE-0O] ~
Hardware frequency: Hz
Available hardware items
Hardware Server Port Add Hardware. .
r EPT-JTAG-Blaster v1.0 (64) Local MBUSE-O
Remove Hardware
Close

If you successfully double clicked, the “Currently selected hardware:” dropdown box
will show the “EPT-Blaster v1.0b”.

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

- Transfer Test/EPT 570_AP_U2 Top - EPT_570_AP_U2 Top - [Chain2.cdf] sl o= e

" Prog - Galtera/12.15p1

File Edit View Processing Tools Window Help Search altera. com ]
A, Hardware Setup...| EPT-Blaster v1.3b [MBUSB-0] Mode: |JTAG - Progress:
[ Enable real-time 1P to allow background programming (for MAX I1 and MAX V devices)

Exemine B

File Device Checksum  Usercode  Program/  Verify  Blank-

B start Cenfigurs Check

{ Delete

-

15 change File.

(el save File

Thoe

Jbpown
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- [m}

x

Search altera.com .

|.£.. Hardware Se‘lup...‘ |EPT—JTAGBLasterv1.o (64) [MBUSE-0] | Mode: ‘JTAG hd Progress: :
[ Enable real-time ISP te allow background programming when available
W grart File Device Checksum  Usercode  Program/  Verify Blank-  Examine  Security Erase
Configure Check Bit C
o sip C:/Jolly/Products/Earth Peaple Technnm 0D02E7DAA  DD2E7D78 O O O O ] ]
= -
UFM ] O O O O
¥ Delete
T ChangeFile.. | LS
12 save File
.........
DI E d
Thup e g
1% pown L
5M570ZT100
H 13 1 2 H
Click on the “Change File” button and browse to the output_files folder.
% Select New Programming File - e | L_|.
Wy Programmer - Cy =
m Look in: [ | C\alteral12. 1sp1iquartus\qdesigns\EPT_Transfer_Test V] 0 (5] 0 L @ ?
g .é My Comp... Name ° Size Type Date Modified
5 Herdware Setup db Fil.der 3/13/2013 10:00:22 PM
B NelsonsTrigr| | e
[F] Enabie real-time |__incremental db Fil..der 3/13/20139:38:49 PM
€ output files o Fil..der 3/13/201310:00:21 PM |
.. simulation Fil...der 3/13/2013 3:42:12 PM B s
il start ]
0 Stop ]

L Delete

[ Add e ..
G
[ save File ]
Thaup ]
1% pown 1

“ m r
File name: ‘ | I Open I
Files of type: [Programmlng Files (*.sof *.pof =.jam =.jbc *.ekp *.jic) V] [ Cancel ]

Click on the EPT_5M57_AP_M4_Top.pof file to select it.
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D select Programming File

Look in: C:\Jolly\Preducts\Earth People Technology\MEGAPROLOGIC_..M57_AP_M4_Transfer_Test\EPT_5M57_AP_M4_Top\output_{
... My Computer

Mame Size

Type Date Modified
2 nelso <E EPT_SM57_AP_M4_Top.pof > 14 KB pof File 1/15/2022 2:58:30 PM

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.

A Programmer - [Chain'.cdf]*

File Edit View Processing Tools Window Help

i, Hardware Setup... | EPT-JTAG-Blaster v1.0 (64) [MBUSB-0]

Mode: | JTAG
[ Enable real-time ISP 1o allow background programming when available
T File Device Checksum  Usercode
% stop

C:fJolly/Products/Earth People Technolog... SM570ZT100

DOZETDAA  DD2ETDTE
# Auto Detect CFM
UFM
Delete
™ Add File...
¥ Change File..| | LS ]
% Save File
* add Device... porasetese
7 o f
up —: b
pown | || e
5M570ZT100
0O

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

Mode: | JTAG i Progress: ’ I

6%
Enable real-time ISP to allow background programming when available
|“ File Device Checksum Usercode Program/ = Werify = Blank- Examine = Security = Erase I
»' Configure Check Bit cl

L Stop
w Auto Detect
Delete

add File...

- ChangeFile..

4 save File

* Add Device..

% p

b pown

C:/Jolly/Products/Earth People Technolog... SM570ZT100

soreross onserers - T T N W

CFM
UFM
Faneesuannce-;
H
oI E
— b
E
P
el
SMS570ZT100
ToO

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

» Pragrammer - [Chainl.cdf]*

File Edit WView Processing Tools Window Help

5 Hardware Setup..

EPT-JTAG-Blaster v1.0 (64) [MBUSE-0]

[ Enable real-time ISP to allow background programming when available

Mode: | JTAG 4 Progress. ‘IOO%(Sucmsh.

Wb st
i Stop

M Auto Detect
X Delete

™ add File...

PD ChangeFile...

A save File
F* add Device
Aih Up

' pown

File Device Checksum Usercode Program/  Verify = Blank- Examine  Security Erase I
Cenfigure Check Bit cL
C:/Jolly/Products/Earth Peaple Technolog. . 5M570ZT100 DD2E7DAA  DO2E7D78 || | L | L
CFM O |
UFM O |
< >
R Tnee
-
DI E
— i
-
5
AR A
SMS570ZT100
TDO

At this point, the MegaMax 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
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and verify that the LED selected lights up. Press one of the switches on the board and
ensure that the switch is captured on the Active Host Test Tool. Now you are ready to
connect to the Arduino Uno and write some code to transfer data between
microcontroller and PC.

5 Active Host Application

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

e Trigger Endterm

e Transfer Endterm

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

HOST APPICATION EPM570 CPLD

USER APPLICATION TRIGGER
ENDTERM | TRA :Jls\fm TRIGGER ENDTERM USER CODE

Ci#t WINDOWS FORM LIBRARY

C++ CONSOLE TRANSFER ACTIVE
C CONSOLE ENDTERM 1 H;ﬁT

o @@ TRANSFER ENDTERM

V| DRIVER

W

il

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.
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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
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.
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ACTIVE_TRANSFER
MODULE Y- DATA RCVD
—Ll— EVENT!
ADDRESS m

ACTIVE_TRANSFER_ ACTIVE_HOST
LIBRARY DLL

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

The user application will access the CPLD by use of functions contained in the Active
Host dll. The functions to access the CPLD are:

e EPT_AH_SendTrigger ()

e EPT_AH_SendByte ()

e EPT_AH_SendBlock ()

e EPT_AH_SendTransferControlByte()

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.
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private void EPT_Transfer_Test_Load(object sender, System.EventArgs e)
{
//String buffer

2

//Index registers
int Index = 8, EPTgroupNumber = 9;

// Call the List Devices function
List<string> names = ComPortNames("8483", "6010");

// Get a list of serial port names.

string[] ports;
ports = SerialPort.GetPortNames();

if (names.Count > 9)

{
foreach (5t port in ports)
{
//Compare port name with the found VID/PID
//combinations. Add them to Matching port list
//and comboDeviList
if (names.Contains(port))
{
MatchingComPortList[Index] = port;
if (Index == @)
{
PortText = “EPT JTAG Blaster " + EPTgroupNumber;
Index++;
b
else
{
PortText = "EPT Serial Communications " + EPTgroupNumber++;
Index++;
¥
cmbDevList.Items.Add(PortText);
}
bs
}
else
MessageBox.Show("No EPT Devices found!");
//SetButtonEnables_Close();
}

The ListDevices() function calls the
ports = SerialPort.GetPortNames();
to determine the Serial devices attached to the PC. Next,

if (names.Contains(port))
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is called inside a for loop to return the ASCII name of each Serial device attached to
the PC. It will automatically populate the combo box, cmbDevList with all the EPT
devices it finds.

cmbDevList.Items.Add(PortText);

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
device_index.

a5 EPT Transfer Test

| w Cpen
EPT JTAG Blaster 0

EPT Serial Communications 0
TransrerCartmos

In order to select the device, the user will click on the “Open” button which calls the
OpenSerialPortl()

function. The device_index is passed into the function. If the function is successful, the
device name is displayed in the label, labelDeviceCnt. Next, the Open button is grayed
out and the Close button is made active.
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public bool OpenSerialPortl()

{
try
i
/f5et the serial port parameters
serialPort_AH.PortName = PortName;
serialPort_AH.BaudRate = Convert.ToInt32(BaudRate);
serialPort_AH.Parity = (Parity)}Enum.Parse{typeof{Parity)}, vParity);
serialPort_AH.DataBits = Convert.Tolntlé(DataBits);
serialPort_AH.StopBits = (StopBits)Enum.Parse(typeof(StopBits), StopBits);
serialPort_AH.Handshake = (Handshake)Enum.Parse(typeof(Handshake), pHandshake);
if (!serialPort_aH.IsOpen)
serialPort_AH.Open();
btnOpenDevice.Enabled = false;
btnCloselevice.Enabled = true;
! ftextBoxl.ReadOnly = false;
return true;
T
h
catch (Exception ex)
i
MessageBox. Show(ex.Message) ;
H
return false;
b

P

5.4.2 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
OpenSerialPortl (). 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({cbject sender, Eventirgs e)

{

¥

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

e TRIGGER_IN

e TRANSFER_IN

e BLOCK_IN

EPT_AH SendTrigger((char) 1);
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/fCompare first byte to the incoming message code

string s = .Empty;
(byte b in receiveBytes)
{

5 += Format{"{@:x2}", (int)System.Convert.TolInt32(b.ToString()}))};

5 &= "\r\n"j

/ FtbBlockRcv.AppendText(s);

ffthis.Invoke(new MethodInvoker(delegate () { textBoxl.AppendText(s); }));

/fWrite the command intc the EPTReceiveDevice
¢ = (uint)receiveBytes[@];
c = c & Bxfg;

/fWrite the address into EPTReceiwveDevice
a = (uint)receiveBytes[8];

a = a & @ul7;

EPTReceiveDevice.Address = aj

//Display Address to text box

string r = LEmpty;
ro+= .Format ("EPTReceiveDevice Address= {B:%x2}", EPTReceiveDevice.Address);
- 4= "\rin";

?fthis.InvokeEnew MethodInvoker(delegate () { textBoxl.AppendText(r); }));

switch (c)
{

case @xcd:

f/this.Invoke(new MethodInvoker(delegate () { textBowl.AppendText("Trigger Recieved\r\n"); }));
EPTReceiveDevice.Command = TRIGGER_IN_COMMAND;

break;
case @xdd:

f/this. Invoke(new MethodInvoker(delegate () { textBowl.AppendText("Transfer Byte Recieved\r\n®); }));
EPTReceiveDevice.Command = TRANSFER_IMN_COMMAMD;

break;
case axed:

f/this. Invoke(new MethodInvoker(delegate () { tewxtBowl.AppendText("Block Recieved\rin"}; }));
EPTReceiveDevice.Command = BLOCK_IN_COMMAND;

private woid EPTParseReceive(cbject

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;

¥
1

sender, System.Eventhirgs e)

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

determine which trigger was asserted an

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

"Switch 1%wn Pressed";

"Switch 2%n Pressed";

h

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

5.4.3 Active Host Byte Transfers

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

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

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

¥

Use the function EPT_AH_SendByte() to send a byte the selected module. First, open
the EPT device to be used with OpenSerialPort1(). Then add the address of the transfer
module as the first parameter of the EPT_AH_SendByte() function. Enter the byte to be
transferred in the second parameter. Then execute the function, the byte will appear in
the ports of the Active Transfer module in the user code on the CPLD.

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

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

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

{

switch (EPTReceiveData.Command)
1
case TRIGGER_OUT_COMMAND:
TriggerOutReceive();
break;
case TRANSFER_OUT _COMMAND:
TransferOutReceive();
break;
case BLOCK _OUT_COMMAND:
BLockOutReceive();
break;
default:
break;

h
}
The EventHandler function EPTParseReceive() is called by the Read Callback function.

The EPTParseReceive() function will examine the command of the incoming byte
transfer and determine which receive function to call.

public woid TransferOutReceive()

1

string WriteRevChar = "";

WriteRcvChar = String.Format("{2}", (int)EPTReceiveData.Payload);

thDataBytes.AppendText(WriteRcvChar + ' ');

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

For our example project, the TransferOutReceive() function writes the Transfer byte
received to a text block. The receive callback method is complex, however, Earth
People Technology has created several projects which implement callbacks. Any part of
these sample projects can copied and pasted into a user’s project.
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5.4.4 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_OpenDeviceBylIndex(). Next, use the EPT_AH_SendBlock() function to send
the block. Add the address of the transfer module as the first parameter. Next, place the
pointer to the buffer in the second parameter of EPT_AH_SendBlock(). Add the length
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_payleoad, @, cBuf, @,
device[BlockAddress].Length);
fixed (byte*® pBuf = cBuf)
1
EPT_AH_SendBlock({device[BlockAddress].Address,
(vold*)pBuf, (uint)device[BlockAddress].Length);
h
Thread.Sleep(1);
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
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Device will not transfer any bytes until the Host commands it to. If the Device has data
to send to the Host in an asynchronous manner (meaning the Host did not command the
Device to send data), the Host must periodically check the Device for data in its
transmit FIFO. If data exists, the Host will command the Device to send its data. The
received data is then stored into local memory and register bits are set that will indicate
data has been received from a particular address. The receive callback function is then
called from the Active Host dll. This function start a thread to do something with the
block data.

To receive a byte transfer from the callback function, user code must subscribe to the
event created when the incoming byte transfer has arrived at the Read Callback
function. The Read Callback must store the incoming transfer payload and module
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.

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

{

switch (EPTReceiveData.Command)
1
case TRIGGER_OUT_COMMAND:
TriggerOutReceive();
break;
case TRANSFER_OUT _COMMAND:
TransferOutReceive();
break;
case BLOCK _OUT_COMMAND:
BLockOutReceive();
break;
default:
break;

h
}
The EventHandler function EPTParseReceive() is called by the Read Callback function.

The EPTParseReceive() function will examine the command of the incoming byte
transfer and determine which receive function to call.
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public wvoid Receive Block _In(cbject sender, Eventirgs e)

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

For our example project, the Receive_Block_In() function writes the Transfer block
received to a text block.

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 MegaMax. A standalone
project can be range from a simple program to display and send data from the user
to/from the Arduino MEGA. Or it can more complex to include receiving data,
processing it, and start or end a process on the Arduino. This section will outline the
procedures to take an example project and Assemble it, Build it, and Execute it.

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

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

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

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

g Visual Studio

Products

ALM Download Buy

DOWNLOAD

Prerelease software

Visual Studio 2010 Express

(®) Visual C++ 2010 Express

(S 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

2012 editions

2012 Express 2010 Express Additional software

Readme

Microsoft Captions Language Interface Pack (CLIP)

The Microsoft Captions Language Interface Pack (CLIP) uses tooltip captions to

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
Engiish [=]
Installation options

Visual C# 2010 Express - English
Install now

Click on the “Install now” hypertext.

Visual C# 2010 Express

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

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

displa 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
leaming tool.

« Arabic - &y Al

+ Greek - MV

= Hebrew - vy

- Hindi - =1

- Hungarian - Magyar

- Malay - b oy

= Malayalam - 20K@D@o

- Oriya- el

« Tamil- 510D

- Thai - g

Choose Language

Microsoft Captions Language Interface Pack (CLIP)

The Microsoft Captions Language Interface Pack (CLIP) uses tooltip captions to
display translations for commen user interface elements in the Visual Studic
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- g2l

* Greek - ENMika

« Hebrew - N

= Hindi - 7T

* Hungarian - Magyar

- Malay - sls ey

« Malayalam - 01@ge
- Oriya - 632l

* Tamil - gBip

Do you want to run or save ves web.exe (310 MB) from download.microsoft.com?

@ Thistype of file could harm your computer.

Click the “Run” button.
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ué,l Microsoft Visual C# 2010 Express Setup ]Eﬂu

e —

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

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

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

Destinati Id. Microsoft
P OO 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 I
Total download size: 47 MB

[<Previous][ Install > ][ Cancel ]

Visual C# 2010 Express will install. This may take up to twentﬂl minutes depending on
your internet connection.
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i [} Microsoft Visual C# 2010 Express Setup = Y
Setup complete Microsoft*
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.

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

Microsoft Visual C# 2010 Express

Edit View Debug Tools Window Help

31 New Project. Ctri+ShiftsN | & | 5e B .
&1 Open Project... Ctrl+Shift+0
ﬁ Open File... Ctrl+0
Close
Close Solution
g Save Selected ltems Ctrl+S
Save Selected ftems As...
@ savenn Ctrl+Shift+$

Export Template...

]  Page Setup...

= Print... Ctrl+P
Recent Files »
Recent Projects and Solutions 3

Exit Alt+F4

SIEEEY R

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

—c#l|  Windews Forms Application

I:_Cf/ WPF Application
Iig Console Application
@ Class Library

@ WPF Browser Application
@ Empty Project

Windows Forms Application k.,

EPT_Transfer_Test

The project creation is complete.

Ready

CIE SR

T S Find Resuits

EPT_Transfer Test Project Properties

.

Bl|=

Project File EPT_Transfer_Test.cspro

~ || Project Fite

The name of the file containing build,
configuration, and other information about .

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

2010\Projects.
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L] Project Location

| % Earth People Technology » EPT_Transfer_Test » EPT_Transfer_Test

>l HSP_FT2232H_SP1

Organize v New folder
> )i ActiveHost 10.06 *  Name
> i ActiveHost 10.07
> )i Boards

> J) EPT_570_AP_Active Transfer
> 1) EPT_570_AP_Data_Collector

> 1) EPT_FT200X Interface

> 1) EPT_FT2232 Interface

> 1) EPT_FT2232HTAG

> 1) EPT_FT2232H_SVF_Programmer
> 1) EPT_FT2232H_USBTransfer

| EPT_Transfer_Test

n

| EPT_Transfer_Test

> 1) HSP_FT2232H_FPGA

No items match your search,

T

Folder: EPT Transfer_Test

@

B v
Date modified Type
[ selectFolder | [ Concel

6.1.1 Setting up the C# Express Environment for 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

yF ™~ ——— - - =HeeN x|
— —— - —
@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.

87

Page




EAIRTIHPEOIPLE

TECHNOLOGY

USB CPLD Development System User Manual

--..8.' =EEEET X

LERL ]
| —
@(:)-N, > Contel Pend » System and Secuiy » 4] [ Search Control Panel 2|
—
Control Panel H ) =
S Action Center
B eices st S ! Review your computer's status and resolve issues

) Change User Account Control settings
Network and Internet Troubleshaot common computer problems | Restore your computer to an earlier time

Hardware and Sound

‘ Windows Firewall

Programs Check firewall status | Allow a program through Windows Firewsll

User Accounts and Family System

Saf [ E
afety LA

View amount of RAM and processor speed | Check the Windows Experience Index

Appearance and
) Allow remote access | See the name of this computer | B Device Manager

I Personalization
| Clock Language, and Region @., Windows Update

Ease of Access Turn automatic updating on or off | Check for updates | View installed updates

\[j Power Options
Require a password when the computer wakes | Change what the power buttons do
Change when the computer sleeps L4

& Backup and Restore
< Back up your computer | Restare files from backup

£ Windows Anytime Upgrade
<A _Get more features with a new edition of Windows 7 -

Check under System\S stem type:

- r - - ' L | & o
—e .
1™ b Control Panel b System and Security # System ~ [ 49 | Search Cantrol Pane! 2|
= = —= =
Control Panel Home . L. . ®-
View basic information about your computer
) Device Manager Windows edition
B Remate settings Windows 7 Home Premium
) System protection Copyright © 2008 Microsoft Corporation. Al rights reserved.
) Advanced system settings Service Pack 1
Get more features with a new edition of Windows 7
[l
System
Manufacturer: Gateway f
Model: SX2370 =
Fe
Rating: Bl Windows Experience Index ¢
| Processor: AMD AB-3820 APU with Radeon(tm) HD Graphics 2.50 GHz Gateway.
I Installed able) |
System type: 64-bit Operating System
Pen and Tom TFRBUL i< available for this Display
| |
Gateway support |
Website: Online support |
Computer name, domain, and warkgroup settings
Computer name: Gateway-DkTp-AB &) Change settings
Seealso Full computer name: Gateway-DkTp-A8
Action Center Computer description: L
Windows 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
! -G @ 4 23] 9 - ® - W Connectto Database... ~ | [# |EPT_570_AP_Data_Collector  ~| | =y
[ I2 & 1| 7 o i | =3 5 B =1 Code Snippets Manager... Ctrl+K, Ctrl+B -
g o+ wl BRI PP g =
%70 Solution Explorer > I X Cheoose Toolbox Items...
o IENEESEE EZ Edension Manager...
2 = |22 == 9
'3 Solution 'EPT _Transfer_Test' (1 project) External Tools...
4 ] EPT Transfer Test - :
E'l DE&I I;ropeme;i Settings v Basic Settings
E? [ [z References S ¥ Expert Settings
EEI' > [Z Forml.cs Optiens... Reset...
a ] Program.cs .
13 Import and Export Settings...

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

4 Environment Recent files
General M  items shown in Window menu
Fents and Colors
Keyboard 10 iterns shown in recently used lists
1> Text Editor
> Debugging Visual experience

|¥] Automatically adjust visual experience based on client performance
Enable rich client visual experience

Use hardware graphics acceleration if available

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

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

Restore File Associations
(1 Show all settings 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 |M|

> Environment Projects location:
4 Projects and Solutions cusers\nelsonstrfgridocumentsivisual studic 2010\Projects E]
General
Build and Run User project templates location:
. Text Editor chusers\nelsonstrfgridocumentsivisual studio 2010\ Templates\ProjectTemp E]
- Debugging

User item templates location:
[» Database Tools

[» Text Templating
1> Windows Forms Designer Always show Error List if build finishes with errors

chusers\nelsonstrfgridocumentsivisual studio 2010\ Templates\ItemTemplat E]

Track bctivedsammin-Salutian Explorer

how advanced build configurations

Always Shoy
[T Save new projects when created

Warn user when the project lecation is not trusted
[] Show Output window when build starts

Prempt for symbolic renaming when renaming files

Show all settings i 0K I l Cancel

Go to Build->Configuration Manager.

o T e
File Edit View Project | Build | Debug Data Tools Window Help
i i 5 e @ | # 5 Build Solution g -| [:a6 -| | e
s | 2 & 3 | T Rebuild Selution S | | T '1_'J| :

saucon s [eRS L
| 2 [2] Configuration Manager...
IQ Solution 'EPT_Transfer_Test' (1 project) o2 Forml EI@
4 @ EPT_Transfer_Test
|- [=d| Properties
> |3 References
» [E] Forml.cs
] Program.cs

Lk

1eq 1l x

0% e

S32IN¢

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

Active solution configuration:

Active solution platform:

| [Dehng

7

Project

EPT_Transfer_Test

Configuration <Edit...»

Debug [+] -8

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

Cmﬁiﬂatiun Manager

T ——

Active solution cenfiguration:

Active solution platform:

[Debng

v) [es

Project contexts (check the project configurations to build or deploy):

Project
EPT_Transfer_Test

Type or select the new platform:

Any CPU
Itanium

Create new project platforms

Lo ]

|

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

are both showing “x64”.
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Configuration Manager @u
Active solution configuration: Active selution platform?
[Release l ] [)qﬁ# \ v]
Project contexts (check the project configurations to build o‘deploy]: )
Project Configuration Platform Build
EPT_Transfer_Test Release 04 |z|

Close

Also, select “Release” under “Active solution configuration”. Click Close.
Then, using the Solution Explorer, you can right click on the project, select Properties
properties window.

and click on the Build tab on the right of the
= A

File Edit View Project Build Debug Data Tools Window Help

Pl S % B9 -0 - E-E | b [Release -] [

el = R e = T R g TR R e

|2

e

Add Reference...
Add Service Reference...

Set as StartUp Project

#W Solution Explorer ~ 0 > B Forml.cs [Design]

Feha) :
\,; Solution 'EPT_Transfer_Test' (1 project) { o5 Forml EI@
PE EPT_Transfer_Test' J

> [=d Properties 2] Build

[+ |2l References Rebuild

b (B Formles @ pyblish..

] Program.cs
Add 3

Debug »
#& Cut Ctrl+X
b Paste Ctrl+V
X Remove Del
Rename o1
Properties Alt+Enter

Verify that the “Platform:” label has “Active (x64)” selected from the drop down box.
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~| | (2 |EPT_570_AP_Data_Collector | | &3] 5 (=5 5 o] i}

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. These files are:

e Active_transfer_xxx.cs
e Forml.cs
e Forml.Designer.cs
e Program.cs
|
()v‘ <« Earth People Technology » EPT USB-CPLD Development System CD » Projects_ActiveHost 64Bit » EPT Transfer Test » EPT Transfer Test » -
Organize v Includein library + Share with = Bum New folder
EPT USB-CPLD Development System CD *  Name - Date modified Type Size
Arduino_IDE
bin 3/2/201311:29 PM
Etf ””””” tation 3/2/201311:20 PM
......

3/2/2013 11:29 PM
>} Projects_ActiveHost 328it

3/2201311:28PM  \ TKE
Projects_ActiveHost_64Bit o )

3/2/2013 11:28 PM 5KB

2/1/2013 11311 PM 1K8B

2/7/201311:36 PM Visua 19K8

7 &) Forml Designer.cs 2/7/201311:36 PM Visua 36 KE

—  EiFormlresc 2/4/2013905PM  .NET Managed Re... 6KB

] Program.cs 2/7/2013 1134 PM  Visual C# Source f. 1K8B

} 10 items State: 28 Shared

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

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

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

1

—Inamespacef EPT_FT2232_Interface
{

2

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

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

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

// Main object loade

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

// Call the List Devices function
ListDevices();

}

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

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

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

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

/f <summary>

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

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

if (disposing && (components != null))
components.Dispose();
}

base.Dispose(disposing);

}

Page

94



EARTHHPEOIPPLE

TECHNOLOGY

USB CPLD Development System User Manual

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

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

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

this.Name
this.Text =

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

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

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

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

using System;

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

using Sy@tem,windows,Forms;

namespace {LPT_FT2232_Interface
{

static class Program

i

// <summary:

The main entry point for the application.

£ </ summary>

[5TAThread]

static void Main()

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

b

¥
}

6.2.2 Add Files to Project

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

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

eS| £ 2B - -85 b [Reease -| |64 -] |13 [epT 570
IR lEENEN T e eI EE |

P28 Solution Explorer v 0§ Formil.cs [Design] >
7 ElEls :
'; Solution 'EPT_Transfer_Test' (1 project) [ o2 Forml E@
% K (5 EPT_Transter.™ - :
= > [=d| Properties (] Build
5 [ [:a References Rebuild
g b [ Formlcs | @ Publish..
A <] Program.c '
® Add Y| Gl New kem... Ctrl+Shift+A
Add Reference... [ Existing Irem... Shift+Alt+A
Add Service Reference... 4 MNew Folder
Set as StartUp Project 25] Windows Form...
Debug * | # UserControl...
& Cut Crl+X ¥¢  Class... Shift+Alt+C
8 Paste Ctrl+V
K Remove Del
Rename
2=) Properties Alt+Enter

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

vial
-
e
es
s 1“" .
i - I
my B g Solution 'EPT_Transfer_Test' (1 project),
S8 . 7 EPT_Transfer_Test
’g =di Properties
3 4 References Organize v New folder
4 =] Formlcs
‘%) Forml.Designer.cs 8 Microsoft Visual C= 2010 Express
‘%) Forml.resx B Projects
@) Program.cs
W Favorites 4. Properties
< B Desktop 4] active_transfer.cs

) Forml.cs

) Form1.Designer.cs
55 Form1.resx

) Program.cs

& Downloads
% Dropbox
= Recent Places

9 Libraries

i g .7
ﬁ' =3 Solution Explorer

& Homegroup

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

' Computer

File name: active_transfer.cs

Q1

The name 'fContinue’ does not exist in the curre

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
YR B Find Results

Forml.cs
file containing b...

In the C# Express Solution Explorer, you should be able to browse the files by clicking
on them. There should be no errors noted in the Error List box.
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[ 97 Transter Test_Meromait [P

File Edit View Project Debug Data Tools Window Help
Pl e P K a9 - | b [ tootip -] e B
iBah aeE|S2.
¥ Solution Explorer - 1 x [USESIRRPSIPN Foimil.cs[Design]  active transfercs  Forml.cs ~ Properties ~ [ X
o =
g 2 | S EEHE JLEPT Transfer_Tect.EPT_Transfer_Test -] components 3
S ] Solution 'EPT Transfer_Test' (1 project) “Inames, pace EPT_Transfer_Test 2 o IE
g _ _ B2
E 4 EPT Transfer Test { E
= . 24 Properties partial class EPT_Transfer_Test =]
3 , [l References t
[=5] active_transfer.cs i
4 [Z] Formles
) Form1 Designer.cs
% Forml.resx
] Program.cs
T components.Dispase();
&3] Solution Explorer [CaEEEITEN W0% + 4 n
Error List I x
Q 0Erors | 8\ 2Warnings | (i) 0 Messages
Description File Line” Column | Project
IRYECAE] S Find Results

Ready Ln7 Col 23 Ch23 INS

6.2.3 Adding Controls to the Project

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

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

The easiest way to add a button to a form is to double click the Form1.cs in the Solution
Explorer. Click on the "#< button to launch the Toolbox.
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B e

e Edit View Project Debug Data Tools Window Help

-S| # a9 - - b3 [tooltip -| [ A S B R <
P2 & 2T R e g | & & etar [E] D 2

fi¥ Solution Explorer * 1 3 Forml.es Forml.Designer.cs Forml.cs [Design] ¢ [EEOTRIGHE ¥ ~ Toolbox > @ x
g 31| = . l:)é\llWindmz; Fum:; B
E’T - Solution 'EPT_Transfer_Test' (1 project) o Active Host EI@ ommon Controls
"‘g, 4 [ EPT Transfer Test Kk Pointer 3
'Ei > [=dl Properties = Button
o » (i3] References v CheckBox L
(5] active_transfer.cs CheckedListBox
a4 [E] Forml.cs 4
i E8 ComboBox
% Forml.Designer.cs DsteTimePick
‘%] Forml.resx T DateTimePicker
#] Program.cs Transfer Single Byte Transfer Multiple Bytes A Label
Virie LoopBack A LinklLabel
=8 ListBox
Send Byte 255 Address 2 20 Listview
Receive Byte [#]  MaskedTextBox
m MonthCalendar
== Motifylcon
@ timerUSE [[Z  MumericUpDown
(@  PictureBox
4 1 +
e @0 ProgressBar
ﬂ’a Solution Explorer L3 —~ il
Error List ~ 0%
& 0Errors | 1\ 2 Warnings | (i) 0 Messages
Description File ° Line Column Project °

IEY LU & Find Results

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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===

File Edit View Project Debug Data Format Tools Window Help

b [ [tooltip | A e BIES

oge 20s Ol @

a2 e et HE G|

e R - RN I R
=l ECRE e T e 2 e

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

Go to the Properties box and locate the (Name) cell. Change the name to
“btnOpenDevice”. Locate the Text cell, and change the name to Open.
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W EPT Transter Test - Mig
File Edit View Project Debug Data Format Tools Window Help
Pl G| f a9 - | | @ [tootip
S R v T e

| e BIE -
A= E R

B o 4 &

Solution Explorer

SlaEl=E

> 0 X Forml.cs*

Forml.Designer.cs*

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

~ Toolbox
> All Windows Forms

" |§ 4 Common Controls

-4 Solution 'EPT_Transfer_Test' (1 project)
4 (5 EPT_Transfer_Test
> [=d| Properties
> [:3] References
@ active_transfer.cs
4 [E] Forml.cs
%] Forml.Designer.cs
%] Forml.resx
] Program.cs

Pointer

Button
CheckBox
CheckedListBox

1210]diqg 3seqereq Sy

.

ComboBox
DateTimePicker
Label

LinkLabel
ListBox
ListView
MaskedTextBox
MonthCalendar
Notifylcon

MNumericUpDown

Transfer Single Byte

Vitis [ LoopBack |

Send Byte 255 Address 2

Transfer Muttiple Bytes

e rdllBEEs

Receive Byte

) timerUss
PictureBox

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

b B Bl G el B [F] RE

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

Description Column Project ’

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

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

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

iy

/{ btnOpenDevice

I

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

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

this.btnOpenDevice.Text = "Open”;

this.btnOpenDevice.UseVisualStyleBackColor = true;

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

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

private wvoid btnOpenDevice Click(chject sender, Eventirgs e)

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

1
btnBlkCompared.Enabled = false;

btnBlkComparelf.Enabled = false;

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

h

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

}

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

6.2.4 Adding the DLL'’s to the Project
Locate the EPT USB-CPLD Development System CD installed on your PC. Browse to
the Projects_ActiveHost Open the Bin folder, copy the following files:
e ActiveHostXX.dll
o ftd2xxXX.dll
and install them in the bin\x64\x64 folder of your EPT_Transfer_Test project.
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@Uv\ | <« EPT USB-CPLD Development System CD b Projects_ActiveHost 64Bit » EPT_Transfer_Test » EPT_Transfer_Test b bin b x64 b Release -
= -
Orgenize ¥ [0 Openwith..  Sharewith v Bum  Newfolder
Arduine_IDE * Name Date modified Type Size
Documentation
N | [ ActiveHosts4.dll 3/2/2013944PM  Application extens... 27 k8
rivers
187 EPT_Transfer_Testexe 1311:28PM  Application 2BKE
Projects_ActiveHost_32Bit
@] EPT_Transfer_Testpdb 1311:28PM  Program Debug D... 56 KB
Projects_ActiveHost 64Bit i
571 EPT_Transfer_Testwshost.exe 1311:21 PM  Application 12k
ActiveHost 10.0.8
| EPT_Transfer_Test.shost.exe.manifest 8/31/2009 12:40 AM  MANIFEST File 1KB
EPT_Data_Collector - - -
&, ftd2ofd.d 1/18/2013354PM  Application extens.. 252KB
EPT_Transfer_Test B
| EPT_Transfer_Test E‘
bin .
Debug
Release
64
Debug
Release
obj
Properties -
N 2items selected State: 2 Shared Size: 278 KB Shared with: Homegroup
b Date modified: 1/18/2013 3:54 PM - 3/2... Date created: 3/2/2013 11:29 PM

Save the project.

6.2.5 Building the Project

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

(L] EPT_Transfer_Test - Micro (E=ra >

File Edit View Project | Debug | Data Tools Window Help
i il 5 e G| 4 P Stort Debugging B -|| 5 e Bl

i[5 s R Az [fE| = | # Build Solution F6
&=
i Selution Explorer S| SEpinT Fi b g
= [= stepow F10 -
g ElEialisl= (Z stepOver EPT Transfer Test -] S¥btnClose Click(object sender, System.Eventar, <J§ © nere!
M g Solution 'EPT Trar Teggle Breakpoint F¢  lock Transfer control =
M . BTt windons , lic bool BlockTransferInfinite - false; E
g » =l Propeties : ic bool BlockTransferReps = false;
3 B3 References Clear All DataTips ic bool BlockTransferstop = false;
o acti | Export DataTips...
(5] active tran L= 5 ate void btnopen Click(object sender, System.Eventirss ) | |
4 [F] Forml.es Import DataTips ...
= .
%] Forml.l e ST Open_Selected Device();

] Formls
) Program.cs

T

5 private void btnClose_Click(object sender, System.Zventirgs e)
t

if (m_hPort !- @) .
{
frontinue = false; s \j
/4 it will stop in x seconds - not sure if this is proper
Thread.Sleep(88@);
FT_Close(m_hPort);
m_hPort = @;

Cl T ] v radNumber.Checked = true; -
&7 Solution Explorer =& 100% ~ ¢ m v
Error List > 1 x
@ 0Enors | 1\ 2Wamings | (i) 0 Messages
Description File Line” Column  Project
5 Error List [T L
Ready Ln 58 Col35 Ch3s NS

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

ST

F_.‘._; Error List -ﬂ Find Results

Build succeeded

6.2.6 Testing the Project

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

@\__j" < EPT USB-CPLD Development System CD » Projects ActiveHost 64Bit » EPT Transfer Test » EPT Transfer Test b bin » 64 » Release =
- - -
Organize Open Share with Bum Mew folder
Arduino_IDE + Name ’ Date modified Type Size
| | Documentation . o o
5 8] ActiveHost6d.dll 372/2013944PM  Application extens... 27 K8
""""" 7] EPT_Transfer Testexe 3/2/20131128 PM__ Application 2BKB
Projects ActiveHost 328it .
@] EPT_Transfer_Test.pdb 3/2/20131128PM  Program Debug D.. 56 KB
| Projects_ ActiveHost 64Bit - e )
5] EPT Transfer_Testushost.exe 372/201311:21PM  Application 128
| ActiveHost 1008 o . ! )
[ EPT Transfer Testushost.exemanifest  /31/200912:40 A MANIFEST File 1K8
EPT_Data_Collector )
6] izl 1/18/2013354 PM Application extens... 22K8
EPT_Transfer_Test r
EPT_Transfer_Test E ‘
bin B
Debug
Release
64
Debug
Release
| obj
Properties -
3| EPT_Transfer_Test.exe State: 2B Shared Size: 28.0 KB Shared with: Homegroup
F Application Date modified: 3/2/2013 11:28 PM Date created: 3/2/2013 11:29 PM

The EPT_Transfer_Text.exe file can now be tested using the MegaMax board. To test
the file, connect the MegaMax 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_Test.exe file resides, and double click on the file. The
application should load with a Windows form.
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ol EPT_Transfer_Test — a X
|| ~ | Open Close
Transfer Controls
Send Byte: Address Receive Byte
E:; e
Multiple Byte: 55 28
Multi Byte -
Switch Controls LED Contrals
Switches Le0e
2 4 Blinky!
Block Controls
Block Send Block LoopBack Block Receive
(® Repititions
=
) Infinite
R BLC
Address EI Length | | Errors | | Bytes Transfemed
oK Cancel

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

box and click on the “Open” button.
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o) EPT_Transfer_Test — O X
Cpen Close
Send Byte: Address Receive Byte
Multiple Byte: 55 228
Switch Controls LED Contrals
Switches L=
Blimky!
Block Controls
Block Send Block LoopBack Block Recsive
(® Repittions
) Infinite
Address EI Length | | Errors | | Bytes Transfemed
oK Cancel

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

To exercise the Single Byte Transfer EndTerm, click the “LoopBack” button in the
Transfer Controls group. Type in several numbers separated by a space and less 256
into the Multiple Byte textbox. Then hit the Multi Byte button. The numbers appear in
the Receive Byte textbox.
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a5l EPT_Transfer_Test

- O =
|EPT Serial Communications 0 v| Jpen
Device Connected
Transfer Contrals
Send Byte: Address Receive Byte
Byte

Mutiple Byte: |55 88 |

Multi Byte Ret
Switch Contrals LED Controls

Switches L=n
1 2|(3|(4 Blinky!
Rst Rst
Block Controls
Block Send Block LoopBack Block Receive
(® Repititions
1
BLOCK 4
O Infinite
Stop
USR BLCK
Rst Rst
Address EI Length | | Ermors | | Bytes Transfemred
QK Cancel

To exercise the Block Transfer EndTerm, click the “Block4” or “USR Block” button in

the Block Controls group. A pre-selected group of numbers appear in the Block Receive
textbox.
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a5l EPT_Transfer Test l o |
EFT USE <> Serald JTAG Cab +
Transfer Controls
Send Byte: 255 Address 02  Receive Byte
Muttiple Byte: 0 1
Switch Cortrols LED Controls
Switches L=
(4]
|| Block Controls
Block Send Block LoopBack Block Recsive
@ Repittions 2 .
1 56
1
- =
%
2e
(R ] (A ]
Address 04 Length 8 0 Emos § Bytes Transfemed
[ ok | [ cance |

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

APPENDIX |
List of Abbreviations and Acronyms
EPT Earth People Technology
FIFO First In — First Out
FTDI Future Technology Device International
HSP Hyper Serial Port
12C Inter-Integrated Circuit
JTAG Joint Test Action Group
PC Personal Computer
CPLD Complex Programmable Logic Device
USB Universal Serial Bus
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APPENDIX I

Details of the Altera EPM570 CPLD
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