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DUEPROLOGIC

FPGA DEVELOPMENT SYSTEM
User Manual

The DueProlLogic (DPL) and its integrated development and distinctive runtime
environment has been specifically designed for Electrical Engineering students,
hobbyists, and entrepreneurs prototyping/developing/running projects involving logic,
with the added opportunity, of readily mating with a widely used microprocessor board,
the Arduino Due, and other ARM Cortex compatibles . The combination of FPGA
programmable logic and a microcontroller is unbeatable in an educational student
learning setting and in many other projects where each can bring its strength.

The DPL FPGA development system provides a convenient, user-friendly work flow by
connecting seamlessly with Altera’s Quartus Prime software. The user will develop the
code in the Quartus environment on a Windows Personal Computer. The programmable
logic code is loaded into the FPGA using only the Quartus Programmer tool and a
standard USB cable. The Active Host SDK provides a highly configurable bi-
directional communications interface between Arduino and host. It connects
transparently with the Active Transfer Library in the FPGA 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 FPGA development system is a unique combination of
hardware and software.

Circuit designs, software and documentation are copyright © 2020, Earth People
Technology, Inc

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

The DPL gives learners the opportunity to have an appropriate hands-on approach when
learning logic, exploring different iterations of schematic/code designs with simple
uploads of the design, and the operation of those circuits with relatively easy runtime
passing of project parameters and data, and an abundance of headers that can interface
to external components, without having to spend inordinate amounts of time reading
datasheets, designing the right combinations of gates on multi-gate chips, and
building/revising/debugging/revising repeatedly... spaghetti bowls of wires and chips
on multiple breadboards to connect to those same external components.

With the DPL’s FPGA, projects can also more easily be attempted which rely on
asynchronous, exceedingly fast, and even multiple separate concurrent logic structures
operating in parallel which would have traditionally required a plethora of chip gates or
multiple high speed microprocessors to implement parallel processes. Logic circuits are
implemented within the FPGA at few-nanosecond gate speeds and highly parallel in
operation, effectively a few hundred MHz; Microprocessors often rely on inherently
slower single threaded program loops with interrupt servicing, which is typically much
slower. Programmable logic is today’s technology for logic learners and implementers,
replacing discrete logic chips. The DPL allows the learner to be more productive and
better focus on the underlying logic and integration with the non-logic aspects of non-
trivial projects.

The Earth People Technology FPGA development system hardware consists of a High
Speed (480 Mb/s) USB to parallel (8 bit) bus chip and an FPGA. The USB interface
provides both Configuration of the FPGA 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 FPGA to provide advanced functions for control and data
transfer to/from the Arduino.
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The DueProLogic FPGA 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 Configuration Flash using one 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 DPL 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 FPGA 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 .
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1.1 Test Driving the Active Host Test Application
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The DueProLogic board comes pre-loaded with the EPT_Platform_Demo HDL project
in the FPGA. This project allows the user to test out the functions of the Active Host
API and the board hardware.

To test drive the application, connect the DPL to the Windows PC using a Micro B
USB cable. Load the driver for the board. See the section “EPT Drivers” for instructions
on loading the DPL driver. If the USB driver fails to load, the Windows OS will
indicate that no driver was loaded for the device. In the case of the failed USB driver,
try rebooting the PC and following the steps in the EPT Drivers section of this User
Manual.
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Next, open a Windows Explorer browser.

Browse to the
Projects_ActiveHost\EPT_Platform_Demo\EPT_Transfer_Demo\bin\X64\Release\
folder on the DUEPROLOGIC USB FPGA PROJECT 2.8 DVD.

[ ] B - | CJoly\Products\Earth People Technology\DUEPROLOGIC_USB_FPGA_PROJECT 2.8_DVD\Projects_ActiveH

File Home Share View N o
« v 4 <« Projects_ActiveHast » EPT_Platform_Demo > EPT_Transfer Demo » bin » x64 > Release v & | Search Release p
DUEPROLOGIC_USB_FPGA_PROJECT_1.6_DVD G MName Date modified Type Size

DUEPROLOGIC_USB_FPGA_PROJECT_2.5_DVD

ActiveHost64.dll Application extens...

Dacumentation [¥] EPT_Transfer_Dema.exe Application

Drivers \D EPT_Transfer_Demao.exe.config XML Configuratio...

Projects_ActiveHost D EPT_Transfer_Demo.pdb Program Debug D...
EPT Platform Demo [5=] EPT_Transfer_Dema.vshost.exe Application

\"] EPT_Transfer_Demo.vshost.exe.config
D EPT_Transfer_Demo.vshost.exe.manifest
ftd2iobd, dil

XML Configuratio...
MANIFEST File

EPT_Transfer_Demo
bin

Application extens..,
Debug

Release
xB64
Debug
Release
obj
Properties
Projects_Arduino
Projects HDL 2| << =
Sitems E
Double click on the EPT_Transfer_Demo.exe. The application should load with a

Windows form.
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EPT_Transfer_Demo

|| V| Open Close
Transfer Controls
Send Byte: Address Receive Byte
Multiple Byte: 255
LED Controls
Swiches LEDs Lol el Jis s |
Switch Controls e [7 ][ e[ s ]|[w][ 1]l 2]
Shit Left * [13 ][ 14 ][ w5 [ +6 |[ 17 |[ 18 |
== =]=]=]
Shit Up |25 |[ 25 |[27][ 28 ]| 20 |[ »]
S L3 ][5 ][33 ][ 3 [35 [ 3 |
Static Load EFT Image
Enter Timer Value EPT Face
Block Controls
Block Send Block LoopBack Block Receive
(®) Repititions
) Infintte
BLOCK 128
Address | 4| Length | | Emors | | Bytes Transfered

() Type here to search
With the application loaded, select the FPGA board from the dropdown combo box and

click on the “Open” button.
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EPT_Transfer_Demo

COpen Close

EPT USB <-> Serial&JTAG Cable B
Transfer Controls

Send Byte: Address Receive Byte

Multiple Byte: 255

LED Controls
e L£D | | N
Switch Controls Random E
st |
St g Ce [ ][z [z ][=][2]
st Up [z ][=][z][=][=][*]
s on
Static Load EPT Image

Erter Timer Valus 65535 EFT Face

Block Controls
Block Send Block LoopBack Block Receive
(@) Repititions
) Infinite
BLOCK 128
Address Length | | Emors | | Bytes Transferred

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

To exercise the Single Byte Transfer EndTerm, click the “LoopBack” button in the
Transfer Controls group. Type in several numbers separated by a space and less 256
into the Multiple Byte textbox. Then hit the Multi Byte button. The numbers appear in
the Receive Byte textbox.
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To exercise the Block Transfer EndTerm, click the “BLOCK 8”, “BLOCK 16 or
“BLOCK 128 button in the Block Controls group. A pre-selected group of numbers
appear in the Block Receive textbox.

Under LED Controls, press the “EPT” button under the “Load EPT Image”.

EPT_Transfer_Demo

[EPT USB <-> SerialaJTAG Cab - | Close
Transfer Controls
Send Byte: Address Receive Byte
Bye LoopBack
Mutti Byte Rt
LED Controls
Switches LD III EI
Suich Conrol Randan [ s 0o ][]
oai |
St g [ ][ ][z [z ][ ][]
- it Uy [z ][=][z][=][=][=]
s
Static EPT Image
Enter Timer Value Rst EPT Face
Block Controls
Block Send Block LoopBack Block Receive
BLOCK 8 (®) Repittions
BLOCK 18
) Infinite
BLOCK 128
Stop
USR BLCK
Rst Rst
Address Length | | Emors | | Bytes Transfemed

The characters “EPT” will be displayed on the 6x6 LED array. All the characters cannot
be displayed at once, so the “Shift Left” or “Shift Right” button must be pressed to see
all characters.
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Next press any of the numbered buttons in the “LED Controls” group. This will toggle
the corresponding LED in the 6x6 LED Array. It performs this operation as a Block
Write. So, an entire LED frame will be transferred to the DueProLogic each time a
button is pressed.
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EPT_Transfer_Demo

|EPT USB <-> SerisldJTAG Cab - | Close
Transfer Controls
Send Byte: Address Receive Byte
Byte LoopBack
Multiple Byte: |255 |
Multi Byte Rt
LED Controls

o B
Switch Controls Random - El
Shift Left

st g [s ][0 ][0 [z ][z ][ 2]

Rt Shift Up @@@

St Dn ElE3EY ENEEY

Static Load EFT Image
Enter Timer Value Rst EFT Face
Block Controls
Block Send Block LoopBack Block Receive
BLOCK 8 {® Repittions
-1
BLOCK 16 -
() Infinite
BLOCK 128
Stop
USR BLCK
Dt (=P
Page
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1.2 Hardware Description

The EPT-5M57-AP-U2 board is equipped with an Altera EPACEGE22C8 FPGA,;
which is programmed using the Altera Quartus Prime software. The FPGA has 6672
Logic Elements and 276480 Total RAM Bits. An on board 66 MHz oscillator is used by
the EPT Active Transfer Library to provide data transfer rates of up to 8 Mega Bytes
per second. Fifty Four I/O’s from the FPGA are attached to eight separate user
connectors. 1/0’s. The user connectors are organized to fit the Due Arduino platform.
There is a separate 40 pin dual row connector at the rear of the board arranged to mate
with standard Bread boards. There are four green User LED’s, four multicolored
System LED’s and two Push Buttons that are controllable by the user code. The
hardware features are as follows.

e Altera EPACE6 FPGA with 6272 Logic Cells

Dual Channel High Speed USB FT2232H
66 MHz oscillator for driving USB data transfers and users code
100MHz oscillator for scaling up/down for users needs
Standard SD Card interface for memory expansion
54 user Input/Outputs (+3.3V only)
36 Green LED Array accessible by the user
Two PCB switches accessible by the user
I/0 connectors stack into the Arduino Due

Page
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EPT-4CE6-AF-D2

ARDUINO CONNECTIONS gl
DUEPROLOGIC BLOCK DIAGRAM HEADER
'ARDUINO CONNECTIONS 80 PIfg
I HEADER
| usBDP 10PIN
FT2232H - ARDUINO CONNECTIONS P
TO HOST/PC por] ussom | USBINTERFACE F1245BUS 8PIN
CONN |¢———pi EADER
eeprOM
Sv 5D CARD CONNECTIONS SD CARD
33V I CONNECTOR
b ARDUINO CONNECTIONS 8PIN
TR HEADER | 8PIN
33v 1av 4CE6 FPGA
ARDUINO CONNECTIONS [HEADER
| 5VTO3.3v S5VTO12v 66 MHZ
POWER POWER OSCILLATOR > TO ARDUINO
| SUPPLY SUPPLY
ARDUINO CONNECTIONS SGll |
o HEADER |5 oy
| CRYSTAL 100MHZ HEADER
OSCILLATOR ARDUINO CONNECTIONS
| SWITCHES
e
| T 7
OP-AMP

LEDS
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DueProLogic

Hardware
6 X 6 LED
66MHZ CYCLONE IV ARRAY ARDUINO
OSCILLATOR FPGA CONNECTOR
ARDUINO CONNECTORS
PUSH /
BUTTON

USB MICRO-
CONNECTOR

MR N KE RN

Qs . i -
8 : 5 < TECHNOLODY
USBTO fyer, AL s 4+ NTEL FPGA CYCLONE IV:

SERIAL CHIP e @) RN AR
N 1 : B Ty

KK RN

EXTERNAL T oo
POWER ! : 1 o e
4Mb CONFIG
b FLASH 100MHZ
s OSCILLATOR

ARDUINO CONNECTORS

1.2.1 Inputs and Outputs

There are 54 Inputs/Outputs which are +3.3Volt only. Do not connect a 5Volt device to
the DPL. The FPGA 1/O’s are organized as separate pins and connect to the Arduino
connectors. Each I/0 must be defined as input or output in the user code. Each pin of
the Arduino connectors can behave as either input or output. Refer to the DueProLogic
Data Sheet for exact pinout location.
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1.2.2 FPGA Configuration

The EP4CEG6 FPGA is configured for operation when the power is applied to the board.
A dedicated Configuration Flash chip is included on the DueProLogic for the purpose
of configuring the FPGA as power up. The DPL uses the second channel of the
FT2232H chip as a dedicated Flash programming port. The Configuration Flash can be

CONFIG SIGNALS sk /ACTIVE SERIAL PROGRAMMING SIGNALS  }
FLASH I
FT2232H

UsB USB INTERFACE 8 BIT PARALLEL BUS TO FPGA ALTERA EP4CE6E22
CONN USB DM

USB DP

programmed directly from Quartus Prime by using the EPT-Blaster driver. Follow the
instructions in the “EPT Drivers” section of this manual.

1.2.3 FT2232H Dual Channel USB to Serial Chip

The DueProLogic contains an FTDI 2232H dual channel high speed (480 Mb/s) USB to
FIFO (first in-first out) integrated circuit to interface between the Host PC and the
FPGA. The FT2232H provides a means of data conversion from USB to serial/ parallel
data and serial/parallel to USB for data being sent from the FPGA to the PC. Channel A
is configured as a Flash Configuration bus and Channel B is configured as an 8 bit
parallel bus. FPGA Programming commands are transmitted via the channel A
interface. Channel B has one dual port 4Kbyte FIFO for transmission from Host PC to
the FPGA, it also has one dual port 4Kbyte FIFO for receiving data from the FPGA to
the Host PC.

Page

17



@ EARTHPEOPLE
T e ¢ h n o | o g vy
FPGA Development System User Manual

ON BOARD JTAG
PROGRAMMER AND
DATA CONNECTION

3 e s
1 "EARTHPEOPRLE
X1 2 TECHNOLOGY
POWER IN. * e INTEL FPGA CYCLONE IV
-{-;‘ EPT:ACES-AF
v *

.sv~.xzvu<t.] < -
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1.2.4 SD Card Interface
The DPL includes a standard SD Card Interface. The SD connector is on the bottom of
the DPL. This interface allows the user to add expansion memory or the standard SD

interface.

-

‘

&
i
)

(1

3 '3‘;‘“{ "f:‘ .
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1.2.5 LEDs

The DueProLogic includes a 6x6 Green LED array. Each LED is sinked to an
individual pin on the FPGA. Each LED is current limited to 6mA. The total current
consumed for all 36 LEDs is 216mAs. The FPGA can easily sink this current. So,
individually sinking all 36 LEDs makes easy control for User Code. The DueProLogic
also contains a method to turn on/off the LEDs in four unit blocks. A jumper is used to
control the state of each LED block.

LED POWER

CONTROL 6 X 6 LED
ARRAY

EP4CERER2CEN
O CCAAAIEOIA = g
2 e S Sode) Ny R C ) g “  YECHNOLO®Y
PaweR TR | | ; 3 PN + INTEL FPGA CYCLONE IV:
ISV A RVDE s —~ :n’-‘g:o-u

)
..
"b'-

X104

LED Power Control
Connect LED
CONF DONE LED

1.2.6 Pushbuttons

The DueProLogic includes two pushbuttons that can be used in a way the user would
like. They are both attached to separate debounce circuits. These pushbuttons were
designed to use as little PCB are as possible. The switch is engaged by the plunger
which is directed off the PCB.

Page
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PUSHBUTTON

o
CONNECT ~=.:

3 I
E
[N

Cyclonef's1V

EP4CERE22CEN
L) cclllllﬂll/‘
YEAAATAANY %
yeasapher & — ‘TYECHNOLODGY

& N3 +« INTEL ';ﬂ CYCLONE 1IV:
T = — = T-4CEG-AF.
= U - @ FEon SPTaggteA
SIS : ) ' o

e
rohy

PUSHBUTTON

1.2.7 Power Options

There are two power options for the DueProLogic
e USB Micro B Connection to a PC (+5VDC)
e Barrel Connector (+5VDC to +12VDC)
The USB Micro B Connector is a the standard connector specified by the USB SIG.

chonu)‘-ll/

EP4CERE22CEN
LI 1A

®

° power 1w d

SO0 W8 60 e e

125V A I2V0C =& 7 SE " L
3 u 2| BN ST e {;3\ &
£ ” AT .
N === ¥ :

USB MICRO-B
CONNECTOR
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The Barrel Connector is the located on the front of the board. It has 2.0mm inner
diameter and 5.5mm outer diameter. The inner male connection is the positive
connection and the outer connection is the ground. This connection can accept between
+5VDC and +12VDC power. However, great care must be used when using this
connection. This power is applied to several pins on the I/O headers. Consult the Data
Sheet for these connections.

Vel Led ewasees N8
\ [

JAITERVA

Cyclonel:1v

EPACERE22CEN
0 CCAAAIEOIA

AAATHIEY
JazsheAcr

= mlmnmmnmunmmmﬁr-' 0 ﬁ»
Sy

1.2.8 JTAG Header

The DueProLogic can be programmed by writing to the on board configuration flash or
by directly accessing the FPGA JTAG connection. Connector J13 provides access to the
FPGA JTAG connections. The pinout follows the USB Blaster arrangement which is
standard on all Intel/Altera devices. Be sure to follow the pin 1 orientation. Connect an
Intel/Altera compatible programmer to J13, and the FPGA can be programmed directly
from Quartus Prime Lite.
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EP4CEBE22CEN
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1.3 FPGA Active Host Development

The DueProLogic comes complete with step by step instructions on building an entire
communications system from FPGA to Windows Host. Using the EPT Active Host dll
provides an easy to use programming interface. The tools required are the free Visual
Studio IDE and the free Quartus Prime.

The DueProLogic also comes with instructions on how to build a communications
systems between the Arduino Due and the DPL. The DVD included in the kit has all
source files, compiled projects and user manuals to assist the user in using the software.
In order to assemble a full communications system between the PC and the DPL, the
following software items are required:
e Active Host dll — This library provides the communication mechanism on the
PC
e Active Transfer library — This library is included and synthesized into the users
code on the FPGA
These two software components provide a communication mechanism by talking to
each other over an item called “EndTerms”. EndTerms is the name given to the virtual
“pipes” provided by the above libraries. The next two sections provides a brief
introduction to EndTerms. Following sections will provide greater detail on using
EndTerms.

1.4 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

Page
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VIRTUAL PIPES THROUGH THE
USB HARDWARE

WINDOWS APPICATION DUE PROLOGIC APPLICATION
USER APPLICATION g/ TRIGGER ENDTERM (===~ - “ree-- 4 TRIGGER ENDTERM l¢—s  USER CODE
C# WINDOWS FORM NERILOG
le—» TRANSFER ENDTERM s = ===~ : N a{ TRANSFER ENDTERM (¢
[
le—» BLOCK ENDTERM {s====- e N - & BLOCK ENDTERM

from PC/Windows application code through the USB driver to the user FPGA 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

[ DUEPROLOGIC

USER APPICATION HOST Os

- |
(| 4CE6 FPGA
I
USER APPLICATION TRIGGER [ [ ACTIVE r—— Ceenco0e
EMDTERM (| TRANSFER
CH# WINDOWS FORM - | NaRae
TRANSFER use AL\ e BOARD
1 HI;JLT.T DRIVER [\OSBBUS, TRANSFER ENDTERM FPGAID ) e cTORS

EN
BELOCK ENDTERM 3 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).
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WINDOWS PC DUEPROLOGIC

TRIGGER ||= TRIGGER

TRANSFER ADDR: 0

BLOCK ADDR: 0

BLOCK ADDR: 1

BLOCK ADDR: 2

BLOCK ADDR: 3

BLOCK ADDR: 4

BLOCK ADDR: 5

BLOCK ADDR: 6

BLOCK ADDR: 6

Immediately after writing to the selected Endterm, the value is received at the HDL
Endterm in the FPGA.

Page

24



@ !EAR1;HPE9PLE
e C n o O g

FPGA Development System User Manual

EPT_Transfer_Demo BlockTransferPayload.cs Form1.Designer.cs S NI Form1.cs [Desig

EPT_Transfer_Demo v|| # EPT_Transfer_Demo.EPT_Transfer_Demo --|
560 3
518
S11QE private void btnCountUp Click(ecbject sender, Eventirgs e)
512 {
513 LoadTimerValue();
514
515 f/5end the Inital value to the Active Transfer Module 2
516 J//for loading into the Shift Left LED
517 EPT_AH_SendByte(@x@1, (char)LEDStatus);
518
513 //send Trigger 1 to latch the Shift-Count Value
528 EPT_AH_SendTrigger((byte)@x82);
521
522 //send the start Shift Right to the Control Register
523 EPT_AH_SendTransferControlByte((char)2, (char)ex4@);
524
525 //5et the Button State so User can know which function is selected
526 SetLEDControlButtons (SELECT_COUNT_UP);
527 }
528
529 private woid btnCountDown_Click(cbject sender, Eventirgs e)
53 I

100% =~ 4

The above is a code sample from a C# Windows Form. You can see functions that write
a byte to the FPGA (EPT_AH_SendByte(0x01, (char)LEDStatus)) and write a trigger
bit to the FPGA (EPT_AH_SendTrigger((byte)0x02).
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active_trigger

{

uc_clk

958 .uc reset

.uc_in
.uc_out

o

.trigger to_host
.trigger to device

L ):

active transfer
= {
uc_clk
.uc_reset

971 ue in
972 .uc out

.3tart_transfer
.cransfer received

.transfer busy
.uc_addr

981 .transfer to_host
982 .transfer to_device

RCTIVE TRIGGER_INST

(CLE_&68),

(R5T) ,

(UC_IN),

(uc_out m[ O* +: 1),

(trigger out),
(trigger_ in byte)

ACTIVE TRANSFER INST 1
[CLE_68),

[RST),

(Uc_IN),

(uc_out m[ 1%22 +: 1),

(led start_ transfer),
(led_transfer in receiwved),

()

( Yo

(led _host_transfer byte),
(led device_transfer byte)

The above code is the interface Verilog which resides in the FPGA. When the C#
Windows form sends a byte or trigger, the signals in the FPGA code react and allow the
user code to receive the byte and trigger and perform some function with the
information. In the case of this example, the LEDs will change state.

Receiving data from the FPGA is made simple by Active Host. Active Host transfers
data from the FPGA 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 FPGA. The user application does not need to
schedule a read from the USB or call any blocking threads.
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1.5 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
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 DueProLogic Development system requires drivers for any interaction between PC
and the board. The communication between the two consists of programming the FPGA
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.
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2.1 USB Driver
The DueProLogic uses an FTDI FT2232H USB to Serial chip. This chip provides the
USB interface to the PC and the serial/FIFO interface to the FPGA. The FT2232H
requires the use of the EPT USB driver. To install the driver onto your PC, use the
EPT_2.08.24 Folder. The installation of the EPT_2.08.24 driver is easily accomplished
using the “Update Driver Software” utility in Device Manager.

Locate the EPT_2.08.24 folder in the Drivers folder of the
DUEPROLOGIC USB FPGA PROJECT x.x DVD using Windows Explorer.

B | B B - | GUoly\Products\Earth People Technology\DUEPROLOGIC_USE_FPGA_PROJECT 2.8 DVD\Drivers

File Home Share View

« v > ThisPC » Local Disk (C:) » Jolly » Products » Earth People Technology » DUEPROLOGIC_USB_FPGA_PROJECT 2.8 DVD » Drivers

~

DLP A Name Date modified Type Size

PM File folder
PM File folder

~ Earth People Technology EPT 2.08.24
DSO_100M_DEV_SYS_PROJECT_2.8_DVD EPTiBIaster
v DUEPROLOGIC_USB_FPGA_PROJECT_2.8 DVD
Documen tation
> Drivers

Projects_ActiveHost
Projects_Arduino
Projects_HDL
Quartus_18.1_Prime
Tutorials

EPTI2C Proiect CD h

7 itamne

Plug in the DueProLogic into an available USB port.

—,

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

Go to Start and right click the icon.
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Apps and Features
Meohbility Center
Power Options
Event Viewer

Systemn

Device Manager

Metwork Connections

Disk Management

™

Computer Management
Windows PowerShell

Windows PowerShell (Admin)

Task Manager
Settings

File Explorer
Search

Run

Shut down or sign out >

Start
Desktop

Locate Device Manager and click on it.

Locate the entry under “Other devices”. Right click “EPT USB <->Serial &JTAG
Cable” and select “Update Driver Software...”.
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File Action View Help
&= | 7 E el & B &S

4 % HP-DeskTop-3005
78 Computer

1« Disk drives
B Display adapters
DVD/CD-ROM drives
g IDE ATA/ATAPI controllers
& Monitors
4 ¥ Network adapters
33 NETGEAR WG311v3 54Mbps Wireless PCI Adapter
L¥ Realtek PCle GBE Family Controller
4[5 Other devices
+[fa EPT USB <-> Serial8&JTAG Cablr- —

|l EPT USB <-> Serial@UTAG Cabl|  Update Driver Software... N
Y Ports (COM & LPT) Disable
[ Processors Uninstall
% Sound, video and game controllers
1M System devices Scan for hardware changes

Pl 6 Universal Serial Bus controllers
. § Standard Enhanced PClto USB | _
Standard Enhanced PClI to USB Host Controller
Standard OpenHCD USB Host Controller
Standard OpenHCD USB Host Controller
USB Composite Device
USB Root Hub
USB Reot Hub
LISR Ront Huh
Launches the Update Driver Software Wizard for the selected device.

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

Properties

1€966eeee

e il Update Driver Software - FT2232H MiniModule

How do you want to search for driver software?

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

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

Click the Browse button and browse to the \Drivers\EPT_2.08.24 folder of the EPT
FPGA Development System DVD. Click the Ok button.
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% rou aner >
—
P
@ [l Update Driver Software - FT2232H MiniModule ‘
. latoeicons > n
Browse Far Foldr i

Browse for driver software on your computer
Select the folder that contains drivers for your hardware.

Search for driver software in this location:

C\Users - Document ttation

4 | Drivers
[#] Include subfolders

Arduino-1.01
4 EPT_2.08.24
. amdb4
386

Static
= Let me pick from a list of device drivers on my computer

| Temp
This list will show installed driver software compatible with the device, and all driver o -
software in the same category as the device. ‘ i ,
Folder: ~ EPT_2.08.24
o]
[ mwereree |

Click the Next button
S

@ [ Update Driver Software - FT2232H MiniModule

Browse for driver software on your computer

Search for driver software in this location:

iog\EPT USE-CPLD Development System CD\Drivers\EPT 2.08. 2[R INETE =

[¥] Include subfolders

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

| Cancel

The next window is the Windows Security notice. The EPT driver is not signed by
Windows. How to Disable Driver Signature Verification on 64-Bit Windows 10
Windows 10 implements extra protection against malicious driver files that intend to do
harm to the users PC. This implementation unfortunately locks out any third party
driver file if it is unsigned. Currently all EPT boards have unsigned drivers. Follow the
instructions below to allow Windows 10 to allow third party unsigned drivers to be
installed on your PC.
e Under Windows 10, You must restart the computer in the “options menu” mode.
This will allow you to go through the process of allowing all unsigned drivers to
self install on your Windows 10.
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e First, the computer must be restarted into the so-called “options menu”. The
easiest way to get there is via the “Run”-dialog, which is opened by means of
the key combination Win+R. The command you have to enter, to boot into the
Options menu is as follows:

e shutdown.exe /r /o /f /t 00 Caution: This command starts the reboot process
immediately!

e You’ll find the explanation of the individual parameters below:

o shutdown.exe — It’s a Command-Line application which is inclusive
with Windows. It does various kinds of restarts and shutdowns.
/r — means “restart”

/o — means “the PC should start in the Option menu”

/T — means “restart directly and close all opened programs immediately”
/t 00 — shows the time until the restart happens (in seconds). In this case

0 seconds, which equals an immediate restart Then click on the Recovery

option on the left hand side.

e After you have successfully rebooted into the “Options menu”, click
“Troubleshoot” and then “Advanced options™.

e Now click on the “startup settings”-button and the press “reboot”.

e After another reboot, you’re at the startup settings page. Here you can choose
between various options, which can be entered by pressing the respective
number key. For our needs, you have to click option 7 — “Disable driver
signature enforcement”. This deactivates the driver check and enables you to
install unsigned drivers in Windows 10.

e Inthe last step and after another restart, you are able to install unsigned drivers
by using Windows “Device Manager”. Don’t get confused. There still will be a
question in the beginning, as you can see in the screenshot above, but
nevertheless the installation of the driver will be possible without problems.

o O O O

After these tasks are successfully completed, you can proceed with the following
sections.
Windows will add the EPT_2.08.24 driver to the System Registry.
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&l Update Driver Software - EPT USB <-> Serial&JTAG Cable

Installing driver software...

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

] Update Driver Software - USB Serial Converter A

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

USB Serial Converter A

Channel A of the DueProLogic is ready for use.

Next, repeat the process for Channel B.
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File Action View Help

= | FE HF & B%S

Disk drives

Display adapters
DVD/CD-ROM drives

Manitors
Metwork adapters

&* Realtek PCle GBE Family Controller

Other devices

[ EPT USB <-> Serial8JTAG Cr-!

. 15" Ports (COM B LPT) Update Driver Software... %
B Processors Disable

b-a Sound, video and game control Uninstall

i -/ System devices
4 ﬂ Universal Serial Bus controllers Secan for hardware changes
Standard Enhanced PClte U
Standard Enhanced PClto U
Standard OpenHCD USB Host Controller
Standard OpenHCD USB Host Controller
USB Composite Device

USB Root Hub

USB Root Hub

USB Root Hub

USB Root Hub

USB Serial Converter A

Properties

L =k =b =L =L =k =R =R =L =b E)

Launches the Update Driver Software Wizard for the selected device.

The driver files will automatically install in the System Registry.

File Action View Help
= |@|E HE 8 B &S

4 % HP-DeskTop-3005

18 Computer

a Disk drives

& Display adapters

4 DVD/CD-ROM drives

I g IDE ATA/ATAPI controllers

& Monitors

©¥ Network adapters

Y3 Ports (COM & LPT)

I3 Processors

1> -% Sound, video and game controllers

> {8 System devices
Universal Serial Bus controllers
Standard Enhanced PCI to USB Host Controller
Standard Enhanced PCI to USB Host Controller
Standard OpenHCD USB Host Controller
Standard OpenHCD USB Host Controller
USB Composite Device
USB Root Hub
USB Root Hub
USB Root Hub
USB Root Hub
USB Serial Converter A
USB Serial Converter B|

L =L al

&t b af af = = ‘s sl
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When this is complete, the drivers are installed and the DueProLogic can be used with
for programming and USB data transfers.

2.2 JTAG DLL Insert to Quartus Prime

The JTAG DLL Insert to Quartus Prime allows the Programmer Tool under Quartus to
recognize the DueProLogic. The DueProLogic can then be selected and perform
programming of the FPGA. The file, jtag_hw_mbftdi_blaster.dll must be placed into the
folder that hosts the jtag_server for Quartus. This dll is available for Windows 7, 8, and
10 64-bit.

2.2.1 Installing Quartus
Locate the Quartus_Prime folder on the EPT FPGA Development System DVD.

B B B - | CVoly\Products\Earth People Technology\DUEPROLOGIC_USB_FPGA_PROJECT_2.8_DVD\Quartus_18.1_Pri

“ v 4 » ThisPC » Local Disk (C:) » Jolly » Products » Earth People Technology » DUEPROLOGIC_USE FPGA_PROJECT 2.8 DVD » Quartus_18.1_Prime w

Documentation

D
Projects_Activeblost
Projects_Arduino

[

ojects_HDL

Quartus_18.1_Prime

If you don’t have the EPT FPGA Development System DVD, you can download the
Quartus Prime 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 Web Edition will start the installation process.
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@& Quartus Il Web Edition (Free) (includes Nios Il EDS) = i
‘wnicodedata pyd "
Extracting 12.1sp1_243_quartus_free_windows'aktera_installer'bin
"win 32api pyd
WA |Extracting 12.1sp1_243_guartus_free_windows*attera_installer\bin

\win3Zfile

"win 32pipe pyd
"win3Zprocess pyd
‘winJ2race |

"awin 32ui pyd

Extracting 12.1sp1_243_guartus_free_windows"altera_installerbin
Extracting 12.1sp1_243_quartus_free_windows"altera_installer\bin
Extracting 12.1sp1_243 quarus_free_windows“altera_installer\bin
Exdtracting 12.1sp1_243_quartus_free_windows'aktera_installer\bin

Extracting 12.1sp1_243_guarus_free_windows"devices'\web"amai.qda

Destination folder

Installation progress

C:AUsers\MELSON™1"\AppData‘\Local\Temp

|

When the install shield window pops up click “Yes” or if needed, enter the

administrator password for the users PC. Click “Ok”

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

2.2.2 Downloading Quartus

The first thing to do in order build a project in Quartus is to download and install the

application. You can find the latest version of Quartus at:

Intel FPGA Quartus Prime Lite

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.
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Products  Solutions  Support intel, UsA (English) @ Sienin & Q

Download Center for FPGAs

Design Software
Embedded Software Quartus Prime Lite Edition
m Release date: June, 2020 - P
Latest Release: v20.1 Iljnjtel Quartus’ Prime
Programming Software Select edition:
Selectrelease:
Board System Design
Board Layout and Test Operating System @,7‘" Windows O .:‘3 Linux
Legacy Software

+ 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 of ice.
Signin M Remember me

Forgot your Intel username or password?

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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intel' USA (English) @ My Intel &

10 LP, Cyclone IV, Cyclone V, MAX Il, MAX V, and MAX 10 FPGA. More

Combined Files Individual Files Additional Software

Download and install instructions: More
Read Intel FPGA Software v20.1 Installation FAQ
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 °
Size: 5.9 GB MD5: COC68444E85C9A1DBAF2F24A76F62680
**Nios Il EDS on V requires Ubuntu 18.04 LTS on Windows Subsystem for Linux (WSL), which
requires a al installation.
** Nios Il EDS requires you to install an Eclips

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

Click on the download icon.

USA (English) @ My Intd

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 0

Size: 5.0 GB MD5: COC68444E85C9A1DBAF2F24A76F62680

** Nios Il EDS on Windows requires Ubuntu 18.04 LTS on Windows Subsystem for Linux (WS5L), which
requires a manual ins tion.

** 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.
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This will start the download.

Products Solutions

Support

Quartus-lite-20.1.0.71...t...

0.0/5.9 GB, 32 mins left

(intel,

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

MNote: 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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| 9 = | C\Jo yi\Downloads\Altera_Intel_FPGA\Cuartus Prime 20
Home Share View

« v s ThisPC » Local Disk (Ct) » Jolly » Downloads » Altera_Intel FPGA s Quartus Prime 20.1
Code_FPGA L MName Date modified
Documents
Th
Downloads
Allegro

Altera_Intel_FPGA
Quartus Prime 16 *
Quartus Prime 17.1
Quartus Prime 18.1
Quartus Prime 20.1

AtmosFX

Camtasia

FTDI

HyperSerialPort

E l = | C\Users\nelso\Downloads

File Home Share View

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

[ This PC ~

MName

P 3D Objects ~ Today (1)
[ Desktop D Quartus-lite-20.1.0.711-windows.tar
5 Documents et wee T T
¥ Downloads Label-501986027.pdf
J‘! Music

. ~ Last week (1)
&= Pictures

) Label-501432798.pdf
m Videos
., Local Disk (C) v Lastmonth (18)

Use a tool such as WinZip to Extract the *.tar file.
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E‘,_Eﬁﬁmv__f' te-20.1.0.711-windows - WinZip Evaluation Version - 21 days left — O
Unzip/Share Edit Backup Toals Settings View Help Buy Now
r Activate WinZip before your trial runs out! e e '
3 W "
m Purchase risk-free TODAY from our secure online shop. CNET editors rting
Files # + R . 5
‘ Quartus-lite-20.1.0.711-windows.tar Actions
< Files > Unzip All Files
=B AE Dat dified: 6/6/2020 6:33 PM Unzip ts
com Onents ate moaitied: 6/ 4 nzip to:
=" Quartus-lite-20.1.0.7...tar a comper B oeienr. | 7
I . ype: Folder
*#k | Quartus Prime 20.1 -
3 = Date modified: 6/6/2020 7:09 PM
Browse & Manage Files | readme.bd ‘
9 D =| Type: Readme Document Size: 851 KB =+ 851KB Convert & Protect Files
. - Fold ‘When adding files to this Zip file:
\ Frequent Folders setup.bat Date modified: 6/6/2020 7:09 PM
B pe: Windows Batch File Size: 1.07KB + 1.07K3 B e [ |

[. This PC

648 GB fre= of 930 GB @) Reduce Photos Off [l
& Remove Info .
[ﬁ Network

. E‘ Convert Photos .
=% Shared Files % Convert to PDF Off I

&
= Combine PDFs .
(D) Add Cloud .

_I_ ‘Watermark

DB item(s) Zip Filez 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.

Page

41



@ !EAR1;HPE|OPLE
e C n o O g

FPGA Development System User Manual

C\Jolly\DownloadshAltera_Intel_FPGA\Quartus Prime 20.1

File Home Share View

” U oy Cut " x I % Mew item =

4 Open Bﬂsalecta\l
Edit

Wi Copy path =) Easy access - 15 Select none
Pinto Quick Copy Paste _ Move Copy Delete Rename New Properties
access E] Paste shortcut to to - falder - 43 History DD Invert selection
Clipboard Organize Mew Open Select
“ v 4 » ThisPC » Local Disk (C:) » Jolly » Downloads » Altera_Intel FPGA » Quartus Prime 20.1
Quartus Prime 16 2 MName Date modified Type
Quartus Prime 17.1 components 8/8/2020 12:58 PM File folder
Quartus Prime 18.1 . Quartus-lite-20.1.0.711-windows.tar 8/8/2020 12:25 PM WinZip File
> Quartus Prime 20.1 Text Docurment
3y AtmosFX Windows Batch File
» Camtasia
> FTDI

> HyperSerialPort

Click “Next” on the Introduction Window.
L Installing Quartus Prime 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 sufficdent physical RAM to compile designs
targeting specific devices. You can check the "Memory Recommendations™ section in the "Quartus Prime
Software and Device Suppart Release MNotes™

(https: { fwww.intel. comjcontentfwww fus fen fprogrammable fdocumentation flit-rn.himl) for detailed
memory requirements for a particular device,

For more information about Intel FPGA software, go to
https:/fwww.intel.comfcontentwww us fen/products/programmable, html,

< Back Mext = Cancel
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Click the checkbox to agree to the license terms. Then click “Next”.

L Installing Quartus Prirme Lite Edition (Free) 20.1.0.711

License Agreement ‘ intel)

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 AND INTEL FPGA IF LICENSE AGREEMENT, VERSION 20.1 ~

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 Web Edition (Free).
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L3 Installing Quartus Prime Lite Edition (Free) 20.1.0.711

Select Components

Select the components you want to install

=3 Quartus Prime Lite Edition (Free)

Quartus Prime (includes Nios II EDS) (9313MB)
- Quartus Prime Help {508, 4MEB)

=l Devices

W Arria IT {536, 5MB)
Cydone IV (516.3MB)
. Cydone 10 LP {293.5ME)

Cydone V (1434.3MB)

[ Max 11V (13. 1ME)

- [#] MAx 10 FPGA (360.3MB)

. [] ModelSim - Intel FPGA Starter Edition (Free) (4318.8ME)
- [J Modelsim - Intel FPGA Edition (4318.8ME)

Installs Arria II device support. (536.5MB)

InstallBuilder

< Back Mext =

Cancel

Click “Next” to accept the defaults
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L3 Installing Quartus Prime Lite Edition (Free) 20.1.0.711

Ready to Install intel.

Summary:

Installation directory: C:intelFPGA_lite)20.1
Required disk space: 16760 MB
Available disk space: 657364 MB

InstallBuilder
< Back Mext = Cancel

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

Installing ‘ intEI)

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.
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Mailings Review View Help Y Installing Quartus Prime Lite Edition (Free) 20.1.0.711

t= 4T, A
=5 BT 4aBbC e
LE = I§ - Q - Emphag
|
=
Raragapt B | Wait while Setup installs Quartus Prime Lite Edition (Free) 20.1,0.711
! ' ) ' | Installing
Es "
S —— % Installing ModelSim - Intel FPGA Starter Edition (Free)...
* Quartud I Web FdEoe (Feee) (nchades Mod T EDS)
* HodeSm-Aken Staner E000 (Fres] bl
S ]
=) 7

St Qs 12,0

et Qpears 1l Subscrmtion License
reate Deskiog Pty

1 Guartan T Wb Esiton (Fre]) and Hios I SAT | Mios I G004 Togihan
1 ModeSmAken Statw Edton (e}

W' Installing ModelSim - Intel FPGA Starter Edition 20.1.0.711

e v

he O

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

:ation. |

DVD. |

ar to (

ets » Earth People Technology » EPT USS-CPLD Developenent Syt

inkibrary v Hew folder
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L3 Installing Quartus Prime 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 USB 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 comfcontent/www/us/en/products/programmable htmlL

Select one of the following licensing options to continue:

Select one of the following options

(O Buy a Quartus Prime software license

(O) Run the Quartus Prime software

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

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

<« L » ThisPC » Local Disk(C:) » Jolly » Products » Earth People Technelogy » DUEPROLOGIC_USEB_FPGA_PROJECT 2.8 DVD » Drivers » EPT Blaster »
~ DUEPROLOGIC_USB_FPGA_PROJECT_ 2.8 DVD G Name - Date modified Type
Documentation x64 5/27/2012 8355 PM File folder
e Drivers
EPT_2.08.24

~ EPT_Blaster
x64
Projects_ActiveHost
Projects_Arduino
Projects_HDL
Quartus_18.1_Prime

Tutorials W

Follow these directions:

1. Open the C:\EPT FPGA Development System 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.

4. Right click in the folder and select Paste

wmn
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5. Click Ok.
6. Open the Quartus Prime application.

B | B B - | ChintelFPGA lite\20.I\quartus\bin64

File Home Share View
<« - 4 > ThisPC » Local Disk (C:) » intelFPGA_lite » 20.1 » quartus > binGd
v 20.1 () MName Date modified Type
devdata [ jam2_apijam JAM File
p ] jam2_ic.jam JAM File
licenses %] jtag_atlantic.dll Application exten..,
logs %] jtag_client.dll Application exten..,

%] jtag_hw_mbftdi_blasters4.dll
4] jtag_hw_pli-blaster.dl

modelsim_ase Application exten...

Application exten...

nios2eds 2] jtag_hw_usb-blaster.dl Application exten..

v RIS %] jtag_pli-blaster_vpi.dil Application exten...
> binb4 [ jtagconfig.exe Application
common [ jtagserver.exe Application

drivers ~ %] 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.
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O @ B htips;//visualstudio.microsoft.com/vs/express,

Bx * @ (s

[ CheckEmail G Google @ YouTube [ Yshoo @ GoogleMaps [ EPT [ Banks [ Electronics £ Mews [ Music 3 Pay [0 Markets [ Reference [ Knowledge [ Tickets

u Microsoft | Visual Studio  Visual Studio 2019 Features . Editions ~ Downloads  Suppert ~  More Free Visual Studio AllMicrosoft ~ 0O

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.

[ORE £ https://visualstudio.microsoft.com/vs/express/

[

D Check Email & Google B YouTube m Yahoo % Google Maps [F7] EFT 7 Banks [ Electronics B News [ 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 “WDEXxpress.exe” file.
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O & https://visualstudio.microsoft.com/vs/express/

-

D Check Email & Google BB YouTube Yahoo ) Google Maps B EPT FEJ Banks FJ Electronics B3 MNews B3 Music B Pay B 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 APIs, or real-time online experiences using ASPNET.

Express 2015 for Windows 10

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

vs_WDExpress (2).exe
Dq Cpen file

Rigﬁ 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

Create ¢

Expre
Provide

ws_WDExpress (2)4
Cpen file

b

Open

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

Show in folder J

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

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,

To learn more 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

53



@ TEARTHPEOPLE

e ¢ h n o | o g vy

FPGA Development System User Manual

L& Microsoft Visual C# 2010 Express Setup L=LE]
| == QO 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”.

L7 Microsoft Visual C# 2010 Express Setup =) X
2 s . Micrpsoft*
en i QO Visual ¢ 2010
Express

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

Install in folder:

C:\Program Files

| Studio 10.0\ Browse

The following items will be downloaded and installed:
+ Microsoft Visual Studio 2010 Express Prerequisites x64
s Microsoft Visual C# 2010 Express

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

[ < Previous H Install > H Cancel ]

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

N QO Vistal 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.

Now that the Visual C# Express is installed, the user can create projects that will
transfer data between the Host PC and the DueProLogic. These projects use the Active
Host Application Software. To create these projects, the user must include the following
before using the project

e Active Host DLL

e Ftd2xx.DLL

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 DueProLogic. The methods and
parameters of the Active Host DLL are explained in the Active Host Application
section. Locate the \Projects_ActiveHost folders on the EPT FPGA Development
System DVD.
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. . = | CMolly\Products\Earth People Technology\DUEPROLOGIC_USB_FPGA_PROJECT.

File Home Share View
« v 4 » ThisPC » Local Disk (C) » Jolly » Products » Earth People Technology » DUEPROLOGIC_USB_FPGA_PROJECT_ 2.8 DVD »

Earth Peaple Technology ol Mame Date modified Type
D50_100M_DEV_SY5_PROJECT_2.8_DVD Documentation 20203:21PM  File folder
DUEPROLOGIC_USB_FPGA_PROJECT 2.8 DVD Drivers File folder

Documentation Projects_ActiveHost File folder
Drivers Projects_Arduino File folder
Projects_ActiveHost Projects HDL File folder
Prajects_Arduino Quartus_20.1_Prime File folder

Tutorials File folder

Projects_HDL
Quartus_20.1_Prime

Tutorials

Locate the Projects_ActiveHost folders in the EPT FPGA Development System using
Windows Explorer.

. . = | C\Molly\Products\Earth People Technology\DUEPROLOGIC_USE_FPGA_PROJECT_2.8 DVD\Projects_ActiveH

File Home Share View
« v » ThisPC » Local Disk(C:) » Jolly » Products » Earth People Technology * DUEPROLOGIC_USB_FPGA PROJECT 2.8 DVD » Projects ActiveHost »
v Earth People Technolegy ol MName - Date modified Type
DSO_100M_DEV_SYS_PROJECT 2.8 DVD EPT_Data_Collector 3/23/2020 10:02 PM  File folder

v DUEPROLOGIC_USE_FPGA_PROJECT 2.8 DVD

EPT_Platform_Demo 5/ PM File folder
Decumentation
Drivers
> Projects_ActiveHost
Projects_Arduino
Projects HDL
Quartus_20.1_Prime

Tutorials

Open the EPT_Data_Collector project and navigate to
\Projects_ActiveHost\EPT_Data_Collector\Data_Collector\bin\x64\Release

In this folder you will see the files: ActiveHost32.dll and the ftd2xx32.dll.

C:\olly\Products\Earth People Technology\DUEPROLOGIC_USB_FPGA_PROJECT

\Projects_ActiveH

File Home Share View
« v <« Earth People Technology » DUEPROLOGIC_USB_FPGA_PROJECT 2.8 DVD » Projects_ActiveHost » EPT_Data_Collector » Data_Collector » bin » xB4 » Release w i
~
Earth People Technology (o) Name Date modified Type Size

DS0_100M _DEV_5¥S_PROJECT 2.8 DVD B ActiveHost64.dll Application exten... 35KB

DUEPROLOGIC_USB_FPGA_PROJECT_2.8_ DVD [ Data_Collector.exe Application 16 KB

Documentation D Data_Collector.pdb Program Debug D... 43 KB

Drivers [®] Data_Collector.vshost.exe Application 12KB

Projects_ActiveHost | | Data_Collector.vshost.exe.manifest MANIFEST File 1KB

4] ftd2woxba.dll Application exten... 252 KB

Projects_Arduino
Projects HDL
Quartus_20.1_Prime
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When creating your own project, these two files must be included in the bin folder to
allow the project to run. Compile the solution first, then add the files to the bin folder.

See the Active Host Application section of the EPT FPGA Development System User
Manuals for instructions on how to add the dll to the Microsoft C# Express project.

3 FPGA Active Transfer Library

The Active Transfer Library is an HDL library designed to transfer data to and from the
DueProLogic 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 compon$nts are described in this manual.

DUEPROLOGIC 1
—_—— |

USER APPICATION HOsTOS |

4CE6 FPGA

|
-c’ BLOCK ENDTERM |o—o :
|
|

TTTT === oo O |

|

| |

I |

USER APPLICATION TRIGGER | |

ENDTERM I e TRIGGER ENDTERM PSERCODE

] TRANSFER |

CH WINDOWS FORM e || LIBRARY |
TRANSFER N use AN e BOARD

= H;J:T (| oriver [\ ZSEBUS, TRANSFER ENDTERM FPGAIO | e crors ||

| |

| BLOCK ENDTERM |

| |

| |

| |

3.1 EPT Active Transfer System Overview

The Active Transfer System components consist of the following:
active_transfer_library.v
ft 245 state_machine.v
endpoint_registers.vgm
active_trigger.vgm
active_transfer.vgm
active_block.vgm
The Active_Transfer_Library provides the communication to the USB hardware. While
separate Input and Output buses provide bi-directional communications with the plug in
modules. See Figure 6 for an overview of the EPT Active_Transfer system.
Figure 6 EPT Active Transfer Library Overview
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< INPUT/OUTPUT PINS >

i

TOP LEVEL

T

USER CODE

ACTIVE TRANSFER
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.vgm,
Active_Transfer.vgm and Active_Block.vgm modules are instantiated in the top level
of the user project. The User_Code.v module is also instantiated in the top level. The
Active_Transfer modules communicate with the User_Code through module
parameters. Each module is a bi-directional component that facilitates data transfer from
PC to FPGA. 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
FPGA. 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.
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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)
4/  TT T TITII T T T A A AT AT A AT I A AT T AT AT I T T T T AT T T T T T A AT AT T T AT AT T T T T T T AT T T T T T

S/ # Copyright Earth People Technology Inc. 2015

i
£

i
fF0

F/#% File Name: EFPT_4CE6 AF D1 Top.v

F % Buthor: Earth People Technology
//# Date: October &, 2015
f/#% Bevision: B

P
L

f /% Development: EPT Data Collection Project
/% Application: Altera Cyclone IV FPRGERA
[ /% Deacription: This file contains verilog code which will allow access

i to Aotive Transfer Library.
£
4T
£
I

i
£

r."f.":}************************************************************************

i
£

[/#% Bevision History:
s DATE VERSION LETAILS
L 10/6/15 1 Created

ri
S0

i
£

P
L

- I RRRRAREREARA SRR IA AR AR A AR H AR08 1584
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S R R R A R R A R R A A R R R A A R A R A A A R AT A R A A A R AT A R AN T A AT R AT TR AT R w

f/* Module Declaration
S R R R A R R R R A R R R A A A A R A A R A A A R R A I R A AT R R T IR AT TR R T TR A F

module EFT_4CE& AF D1 Top (

input wire [1:0] aa,

input wire [1:0] bc_in,

output wire [Z2:0] bc_out,

inout wire [7T:0] bd_inout,

ocutput wire [7:=0] IO 1, S /XIO —— D2-D35
ocutput wire [2:0] EI0 2, SFEIQ — D10-D12
input wire [4:0] EI0 2 1IN, SFEI0 —— D14-D18
output wire [7=0] KIO 3, SFEI0 — D22-D29
output wire [7=0] EIO 4, S/XI0 — D30-D37
output wire [7=0] IO 5, S/EKI0 — D38-D45
output wire [7=0] XI0 6, SSFEI0 — D46-D53
input wire [5:0] IO 7, SSAEI0 —— De9,D70,D71,D74,D75,076

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

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

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.

Page

60



@ !EAR1;HPE|OPLE
e C n o O g

FPGA Development System User Manual

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

T44 eptWireCR # (.N(Z)) wireOR (UC_OUT, uc out m):

T35 active trigger ACTIVE TRIGGER INST
746 [ {

TG ) uc_clk (CLE_66) ,

T48 .uC_reset (R5T) ,

i .uc_in (UC_TIN) ,

75 LuC_out (uc_out m[ O +: 1),
192 .trigger to host (trigger to host),
753 .trigger to_device (trigger in byte)
TLCELC L } "

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
278
S b
" e
280
281 [H
282
" 0
Faa
284
285
286
S
Faa
288 L
289
290 =
S
= A4
292 =
293
294 g
S
I dir
296 [
297
298 =
1o
& J 3
300 o
302
L
306 -

alway=s @ (TRIGGER _OUT or trigger in reset or reset)
begin
if{lreset)
trigger to host = H
else if (trigger_in reset)
trigger to _host = H
el=se if (TRIGGER OUT > )
trigger to host = TRIGGER OUT;
end

alway= @ (posedge CLE 66 or negedge reset)

begin
if({lre=set)
begin
trigger_in reset <= 0;
end
else
begin
if (trigger to host > 0}
trigger in reset <= H
else
trigger_in reset <= 0O;
end
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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[

alway= @(trigger_in byte or trigger in reset or reset)

begin
if({!'re=et)
begin
trigger_in detect = H
end

else if (trigger in reset)

begin

trigger_in detect = H
end
else if (trigger in byte = )
begin

trigger_in detect = H
end
end

Store the walue of Trigger In
always @ (posedge CLE 66 or negedge reset)
begin
if{lre=et)
begin
trigger in store <= H
trigger_in reg <= H
trigger in reset <= H
end
eglze if (trigger in detect & !trigger in reg)
begin
if{crigger in byte != 0)
trigger in store[7:0] <= trigger in byte][
trigger in reg <= H
end
e€lse if (trigger in reg)

begin
trigger in reg <= H
trigger_in reset <= H
end
else if (!trigger in detect)
begin

trigger_in reg <= H
trigger in reset <= H
end
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3.2.2 Active Transfer EndTerm

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

13 active_transfer ACTIVE TRANSFER INST

75 = (

13 uc_clk (CLE_&6),

TE .uc_reset (reset) ,

761 Luc in (UC_IN),

T&2 Luc_out (uc_out_m[ Z* +: 1) .
T&4 .start_transfer (cransfer out reg),

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

T8 .transfer to_host (cransfer out byte),

77 .transfer to device (transfer in byte)

71 - )

To send a byte to the Host, select the appropriate address that corresponds to an address
on Host side. Place the byte in the “transfer to host” parameter, then strobe the
“start_transfer” bit. Setting the “start_transfer” bit to high will send one byte from the
“transfer_to_host” byte to the Host on the next clock high signal (66 MHz). The
“start_transfer” bit can stay high for the duration of the operation of the device, the
Active Transfer module will not send another byte. In order to send another byte, the
user must cycle the “start_transfer” bit to low for a minimum of one clock cycle (66
MHz). After the “start_transfer” bit has been cycled low, the rising edge of the bit will
cause the byte on the “transfer to host” parameter to transfer to the host.
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182 [f S/ Transfer byte to Device

184 alway= @ (TEANSFEER OUT EN or reset)

185 [ begin

186 if{lre=set)

187 [4 begin

188 transfer out detect = H

189 = end

130 else

121 [H begin

192 if(cransfer to device reset)

1LEE transfer out_detect = H

154 el=se if(TRANSFER COUT EN)

125 [H begin

196 transfer out byte = TRANSFER CUT BYTE:
157 transfer out detect = H

158 = end

155 e end

20C - end

201

202 I e e
203 Reset transfer to device reset

204 = T
205 alway= @ (posedge CLE_&& or negedge reset)

208 [3 begin

207 if (lreset)

208 [H begin

208 transfer to device reset <= H
210 = end

211 else

212 [ begin

213 if(cransfer out_detect)

214 transfer to device reset <= H
215 else

216 transfer to device reset <= H
217 = end

218 = end

i
b
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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
transfer_received port is asserted. Upon assertion, the user code should read the byte
from the transfer_to_device port into a local register.

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

224 begin
225 if (lres=set)

begin
22 transfer out <=
228 transfer out reg <=

229 transfer out_byte <=

230 = end

231 else

232 = begin

233 jj if{start_ transfer byte & !transfer out)

Z34 = begin

235 transfer out_byte <= TRANSFER HOST BYTE:

236 transfer out reg <=

23 transfer out <=

238 P end

Z35 else if(start_transfer byte & transfer out)
240 [H begin

241 transfer out reg <=

242 transfer out <=

243 r end

a4 else if(!start transfer byte & transfer out)
245 [+ begin

246 transfer out_ reg <=

24 transfer out <=

248 & end

249 = end

250 = 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
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modules can be instantiated and separately addressed. The length of the block to be
transferred must also be specified in the uc_length port.

811 active block BLOCE_TEANSFER INST
812 = {

813 uc_clk (CLE_66) ,

814 .uc_reset (RE5T) ,

815 .uc_in (UC_IN),

816 .uc_out (uc_out_m[ =+ +: 1),
818 .5tart_transfer (block out regq),

818 .transfer received (block in rcvy),

821 .tranzfer ready (block byte ready),
823 -uc_addr { V.

824 .uc_length (BLOCE_COUNT_8),

826 .transfer to host (block out byte),

B27T .transfer to device (block in data),

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

gzz - ) :

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

Once the buffer to send is filled with the requisite amount of data, the address and
buffer length should be written to the uc_addr and uc_length ports. Set the start_transfer
bit high, the user code should monitor the transfer_ready port. At the rising edge of the
transfer_ready port, the byte at transfer_to_host port is transferred to the USB chip.
Once this occurs, the user code should copy the next byte in the buffer to
transfer_to_host port. On the next rising edge of transfer-ready, the byte at
transfer_to_host will be transferred to theUSB chip. This process continues until the
number of bytes desicribed by the uc_length have been transferred into the USB chip.
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542 .
543 lf /{ Registers to start Block Transfer Out

545 always @ (posedge CLE_ &6 or negedge RS5T)

546 begin

227 if('R5T)

S48 = begin

549 bBlock out_reg <= H

550 start_block transfer reg <= H

ik r end

552 else

553 H begin

554 if(start_block transfer & !start block transfer reg)
555 start _block transfer reg <= H

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

558 block out reg <= H

GG r end

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

a2 block out_reg <= H

563 start _block transfer reg <= H
564 r end

565 r end

566 - end

567

s8¢ o -
569 Data for Block Transfer Cut

571 always @ (posedge CLE_66 or negedge R3T)

572 [H begin

573 if(IRET)

574 H begin

S block out counter <= 0;

576 r end

STT else

578 H begin

579 if(block byte ready)

580 H begin

581 block out counter <= block out counter +
582 r end

583 else if(block out counter »>= BLOCE COUNT 8 )
584 [H begin

585 block out counter <= 0;

586 r end

287 r end

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

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

3.3 Timing Diagram for Active Transfer EndTerms

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

3.3.1 Active Trigger EndTerm Timing

15.15 ns
CLOCK(“MHZ]"|||||||||||||||||||I—IHHHH
H 15.15 ns
TRIGGER HOST (Each Bit) / esns A\ 74 \
SETUP TIME
Figure xx Active Trigger to Host Timing
15.15 ns|
CLOCK(SGMHI!|||||||||||||||||||||||||||||||
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
CLOCK(EGMH:)Il|||I|||I|II||||I|I|||||||||III
|, a5 5 3
[ 454 ns T15.15ns 454ns
START_TRANSFER / | R N—
5.4 ns 5.4 n:
5.4 ns H 5.4 ns
N
TRANSFER_TO_HOST —< >_< >

Figure xx Active Transfer To Host Timing
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CLOCK (66 MHz)
| | | |
[ 301ns "15,15 ns " 30.1ns "

TRANSFER_RECEIVED / \ / \
54 ns 5.4 ns-—-‘
5.4ns }‘_' 5.4 ns
TRANSFER_TO_DEVICE—<ﬁ<—\
/

Figure xx Active Transfer To Device Timing

3.3.3 Active Block EndTerm Timing

15.15ns

0

303.1ns 15.15 ns

START_TRANSFER ___/ ’__H
135ns
15.15 ns
TRANSFER_READY | | | | | l | | I | | |

.4 ns 30.3 n

CLOCK (66 MHz)

0.3 ns

TRANSFER_TO_HOST —< BYTE O >—< BYTE1 >—< BYTE 2 >—< BYTE3 >—< BYTE4 >—< BYTES >—< BYTE6 >—< BYTE 7 >—
Figure xx Active Block To Host Timing

15.15ns

CLOCK (66 MHz)
. N 15.15ns
1080 ns —al r—
TRANSFER_RECEIVED _/ 15.15ns \

1110 ns

TRANSFER_READY ” ﬂ ﬂ n n "_

.4 ns 30.3 n

0.3 ns

TRANSFER_TO_DEVICE H BYTE O >—< BYTE 1 >—< BYTE 2 >—< BYTE3 >—< BYTE 4 >—< BYTE 5 >—< BYTE 6 >—< BYTE7 >—
Figure xx Active Block To Device Timing
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4 Compiling, Synthesizing, and Programming FPGA

QUARTUS: \

PRIME /

DESIGN SOFTWARE

The FPGA on the EPT-4CE6-AF-D2 can be programmed with the Active Transfer
Library and custom HDL code created by the user. Programming the FPGA 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 FPGA.

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\gdesignscreate a new directory called:
“EPT_4CE6_AF_Platform_Demo”.
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ARTHPEOPLE

g

o | 0

y

+ Computer » Gatew v ad

Organize » [ Open  Includeinlibrary v Sharewith v Bum  Newfolder

I bin - .

I. bint4

Name
|| EPT_Transfer_Test

1L fir fitter

I, incr_comp_makefile

|\ common
I cusp.

1L drivers

. vhdl verilog tutorial

I dsp_builder
I\ eda
|| ediibs32
. libraries
1 Imf
I qdesigns
|| EPT Transfer Test
1 fir filter
1 incr_comp_makefile
11 vhdl_verilog tutorial
. sope_builder
&3 alters_inspectorlog.zip
@
, EPT_Transfer_Test Date modified: 3/13/20138:52 PM

File folder

Date modified Type Size
3/13/20138:52PM __ File folder
3/3/013138AM  File folder
3/3/013138AM  File folder
3/3/013138AM  File folder |

Open Quartus Prime by clicking on the icon

Quartus Prime Lite Edition

File Edit View Project Assignments Frocessing Tools Window Help
Or rC B Sl L4
Project Navigator 4% Hierarchy rane = & Home %] ‘\Pta'alug 38 =
B o -
2 Compilation Hierarchy . Device Family | Cyclone IV E
Recent Projects |‘ x| =
5] v /P 5 ) .
B EPT_4CEG_AF_D1_Top.qpf (C/Jolly/Products/Earth People v Gl installed P
Technology/DUEPR I
Project Directory
EPT_SM57_AP_U2_Top.qpf
No Selection Available
¥ Library
> Basic Functions
> Dsp
Tasks Compilation T|= ? Interface Protocols
Tack > Processors and Peripherals
- > University Program
T [T ] = o Prog
@ search for Partner P
> P Analysis & synthesis Documentation Training
> Fitter [Place & Route)
1] e
< > |«¢ > + Add
x
5| A D A A A ‘Y <<Filters> | B8 Find.. 8 Find Next
[
= || Type ID Message
1
g
& system  Processing
100%  00:00:36

Under Quartus, Select File->New Project Wizard. The Wizard will walk you through

setting up files and directories for your project.

Page

72



@ !EAR1;HPE|OPLE
e C n o O g

FPGA Development System User Manual

& Quartus Prime Lite Edition

File Edit

D MNew...

f~ Open...

View Project

Close

Assignments

Processing Tools Window Help

Ctrl+M -

L DAV ®

Ctrl+0O ‘ﬁ Hame m

Cirl+F4

E New Project Wizard...

Recent Projects

" Open Project.. Ctrl+J EPT_4CEG_AF_D1_Top.qpf (C:/Jolly/Products/Earth People
Save Project Technology/DUEPRO B_FPGA PROJECT_3.0_DVD/Projects_HDL
Close Project EPT_5M57_AP_U2_Top.qpf
(C:/Jolly/Code_FPGAJEPT_5M57_AP_U2_Transfer_Test/EPT_5M57_AP_U:
Save Ctrl+5
Save As.. .
A saveal Cirl+Shift+5 *ﬁ New Project Wizard ﬁ Open Proje
File Properties...
e HoaJofwlFr
Export...
Compare Editions Buy Software Documentation Training
Convert Programming Files...
[ Pagesetup... e . ‘
Print Preview Support What's New Notifications
8= Pprint.. Ctrl+P
Recent Files 4
| 88 Eind | |8 Find Next
Recent Projects 4
Exit Alt+F4
o
2
g System Processing
Starts the New Project Wizard

At the Top-Level Entity page, browse to the c:/intelFPGA _Lite/xxx.x/quartus/qdesigns
directory to store your project. Type in a name for your project
“EPT_4CE6_AF_D1 Top”.
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N New Project Wizard X

Introduction

The New Project Wizard helps you create a new project and preliminary project settings, including the following:

Project name and directory

Name of the top-level design entity
Project files and libraries

Target device family and device
EDA tool settings

* 4 ¢ &

‘You can change the settings for an existing project and specify additional project-wide settings with the Settings command (Assignments
menu). You can use the various pages of the Settings dialog box to add functionality to the project.

[] pon't show me this introduction again

< Back Einish Cancel Help

=
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N New Project Wizard

Directory, Name, Top-Level Entity

‘What is the working directory for this project?

|C:jintelFPGA_lite,sz.‘l,l'quartus,l'qdesigns |

‘What is the name of this project?

|EF’T_4CE5_AF_D‘I _Top |

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

|EPT_4CEE_AF_D'I _Top |

Use Existing Project Settings...

< Back Einish Cancel Help

Select Next. At the Add Files window: Browse to the

\Projects HDL\EPT_Transfer_Demo \src folder of the EPT FPGA Development

System DVD. Copy the files from the \src directory.
e Active_block.vgm

Active_transfer.vgm

Active_trigger.vgm

Active_transfer_library.v

ft_245 state _machine.v

endpoint_registers.vgm

eptWireOr.v

mem_array.v

read_control_logic.v

write_control_logic.v
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e EPT_4CE6_AF_D1 Top.v

& New Project Wizard X

Add Files

Select the design files you want to include in the project. Click Add All to add all design files in the project directory to the project.

Note: you can always add design files to the project later.

File name: | | Add
. X| [ addau
File Mame Type T
AddJolly/Code_FPGA/EPT_4CE6_AF_Data_Collector/EPT_4CE6_AF_Data_Collector/src/ft_245_state_machin... Ver..
Aot JollyfCode FPGAJEPT_4CEG_AF_Data Collector/EPT_4CE6_AF_Data Collector/src/eptWireORv Ver.. up
AofdJolly/Code_FPGAJEPT_4CEG_AF_Data Collector/EPT_4CE6_AF_Data_Collector/src/EPT_4CE6_AF_D1_T.. Ver.. Fer

Aodd[Jolly/Code_FPGAJEPT_4CE6_AF_Data_Collector/EPT_4CE6_AF_Data Collector/src/endpoint_registers.v... Ver..
Sd.d.Jolly/Code FPGAJEPT 4CEG_AF Data Collector/EPT 4CE6 AF Data Collector/src/definev Ver...| | Eroperiies
oA Jolly/Code_FPGA/EPT_4CE6_AF_Data_Collector/EPT_4CE6_AF_Data_Collector/src/active_trigger.vgm Ver...
Aot Jollyf/Code FPGAJEPT _4CEG_AF_Data Collector/EPT_4CE6_AF_Data Collector/srcfactive_transfer_librar.. Ver..
Aodd N Jolly/Code_FPGAJEPT_4CEG_AF_Data Collector/EPT_4CE6_AF_Data_Collector/src/active_transfervgm Ver..
A A [Jolly/Code FPGA/EPT 4CE6_AF_Data_Collector/fEPT_4CE6_AF_Data Collector/src/active_control_regist.. Ver..
WAofdfJolly/Code_FPGAJEPT_4CEG_AF_Data Collector/EPT_4CE6_AF_Data Collector/src/active_blockwgm Ver.

£ >

Specify the path names of any non-default libraries. |User Libraries...

< Back Einish Cancel Help

Select Next, at the Device Family group, select Cyclone 1V for Family. In the Available
Devices group, browse down to EP4CE6E22C8 for Name.
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¥ New Project Wizard

Family, Device & Board Settings

Device Board

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

You can install additional device support with the Install Devices command on the Toels menu.

To determine the version of the Quartus Prime software in which your target device is supported, refer to the Device Support List webpage.

Device family Show in ‘Available devices' list

Eamily: | Cyclone IV E h Package: Any -
Device: |All - Pin count: Any v

Target device Core speed grade: | Any =

O Auto device selected by the Fitter Name filter:

@ Specific device selected in *Available devices' list Show advanced devices

Other: nfa

Awailable devices:

Name Core Voltage LEs Total 1/0s GP10s Memory Bits Embedded multiplier 9-bi ~
Epaceseoce Liv Jen o oo loeso o
EP4CEBE22CEL 1.0v 6272 a2 a2 276480 30
EP4CEBE22CHL 1.0v 6272 92 92 276480 30
EP4CEGE22I7 1.2v 6272 92 92 276480 30
EP4CEGEZ21BL 1.0V 6272 a2 a2 276480 30 W
< >

< Back Finish Cancel Help

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

EDA Tool Settings

specify the other EDA tools used with the Quartus Prime software to develop your project.

EDA tools:
Tool Type Tool Name Format(s) Run Teol Autermnatically
* | <Mone> s Run this teol automatically to synthesize the current design

Simulation <None> ¥ | <None> . Run gate-level simulation automatically after compilation
Board-Level Timing <None> hd

Symbal <MNone> -

signal Integrity <Mone> hd

Boundary Scan <Mone> hd

< Back Finish Cancel Help

Select Next, then select Finish. You are done with the project level selections.
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¥ New Project Wizard X

Summary

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

Project directory: C:fintelFPGA_lite/20.1/quartus /qdesigns
Project name: EPT_4CEG_AF_D1_Top

Top-level design entity: EPT_4CE6_AF_D1_Top

Number of files added: 10

Number of user libraries added: 0

Device assignments:

Design template: nfa
Family name: Cyclone IV E
Device: EPACEBEZ22Ca
Board: nfa

EDA tools:
Design entry/synthesis: <MNone> (<None>)
Simulation: <Mone> [<MNone>)
Timing analysis: ]

Operating conditions:
VCCINT voltage: 1.2v

Junction temperature range: 0-85°C

< Back Mext > Cancel Help

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_4CE6_AF_D1 Top.v) will connect directly to pins
on the FPGA. 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.
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¥ Quartus Prime Lite Editio

File Edit View Project Assignments Processing Tools Window Help search altera.com .
D = g r L] fj Device..
=" settings... Ctri+Shift+E
Project Nawgatur{ % Hierarchy E pe =
Eﬂ“mnshré Assignment Editor Ctrl+Shift+A x| =
4% Cyclone IV E: EPACESE22C @ PinPlanner ELES N ~ @} Installed IP
» EPT_4CEG_AF_D1_Tof Remove Assignments... ¥ Project Directory
Back-Annotate Assignments... Mo Selection Available
Import Assignments.__ ~ Library
Export Assignments 7 Basic Functions
Assignment Groups. > DSP
>
5 Logic Lock Regions Window Alt+L Inferface Protocals
X . X > Processors and Peripherals
rpy  Design Partitions Window
2 University Program
Tasks Compilation v|=lale x \( Ul L @ search for Partner IP
Task "
~ P Compile Design
> P> Analysis & Synthesis
> p Fitter (Place & Route)
> P assembler (Generate programr
[ v
Q N ' 5 + Add..
x
g | al |§| @ |I| |V <<Filters> | 8 Find.. | |u Fm.duex-t|
3
= | Type ID Message
o
o
&
i
% | System Processing
Imports assienments frnm other sources Vi OOrNnenNn

At the Import Assignment dialog box, Browse to the
\Projects HDL\EPT_Transfer Demo \ EPT-4CE6-AF-D1_TOP folder of the EPT
FPGA Development System DVD. Select the “EPT-4CE6-AF-D1_Top.qgsf” file.
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Zyclone IV E: EP4CEGE22C8

v @ Installed 1P
® EPT_4CE6_AF_D1_Top T ¥ Project Directory
Mo Selection Available

¥ Library

v

Basic Functions
> DSP
* Interface Protocols

Specify the source and categories of assignments to import. *  Processors and Peripherals

File name: kPT_4CE6_AF_D‘I_T0prPT_4CES_AF_D‘I_Tup qsf| El | Categories... | 7 University Program

Compilation h |E E

Search for Partner IP
Copy existing assignments into EPT_4CE6_AF_D1_Top.qsf.bak be
Task
v > Compile Design 0K | ‘ Cancel | | Help |

> Analysis & Synthesis

> Fitter (Place & Route)

> P assembler (Generate programr
- v
\ et AL

+ add

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

File Edit View Project | Assignments Processing Tools Window Help .
O d[+MH ¥ Devee B TrFEO SAVE @
—— . -
= Settings... Ctrl+Shift+E
Project Navigalurl 4 Hierarchy ¢ ||P Catalog e =
Entity:Inst é Assignment Editor Cirl+Shift+A x| =l
N Cyclone IV E: EPACEBE22 < Pin Planner c""s'iﬂ"l v i Installed 1P
® EPT_4CE6_AF_D1_Toj Rermove Assignments ™ Project Directory
n Back-Annotate Assignments.. Mo Selection Available
Import Assignments... * Library
Export Assignments... » Basic Functions
Assignment Groups.. > DSP
>
& Logic Lock Regions Window Alt+L Interface Protocols
- n ? Processors and Peripherals
cm  Design Partitions Window .
——————————————————— l S rI m e # University Program
Tasks Compilation b |E e x u u q I ‘ . Search for Partner IP
Task . 201L
v > Compile Design
> P Analysis & Synthesis W  Buy S re
> P> Fitter [Place & Route)
> P Assembler (Generate programr
N b
< > + Add..
x
sl (O] & | ¥ =<<riteers> | 88 rind.. | |88 Find next
1
= || Type ID Message )
[ ) 21648 Please refer to Package outline prawing (Pop) for any mechanical enablement at https://www.intel.com/cont
o v
&
| ¢ >
E System (2) Processing
Edits pin assignments

0% 00:00:00
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The pin locations should not need to be changed for EPT USB FPGA 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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o’ Pin Planner - C:/Jolly/Code_FPGA/EPT_4CE6_AF_Data_Collector_2/EPT_4CE6_AF_D1_Top - EPT_4CE6_AF_D1_Top

File Edit View Processing Tools Window Help
7 Report g x sidaiaas sassaTadesemses Pin Legend
N Report not available : & Symbol Pin Type .
Q Tom Miew O User /O
‘Wire Bond, with Exposed Pad _
# = . Userassigned |...
ji g . Fitter assigned I...
g
Groups Report O Unbonded pad
Tasks na = 1 Cyclone IV E , Reserved pin
= el Other configura...
] v Early Pin Planning ~ == ERaCEEEZICE . €
= (e) DEV_OE
vz || Early Pin Planning... - B
i v \
— ] A \RJ DEV_CLR
3l | < > = ’ = — - v
L | x| Named * v [« | Edit| X Filter: Pins: all 4
=y
= i Mode Mame Direction Location 1/ Bank VREF Group 1/0 Standard Reserved Currents ™
£i| |9 bd inoutfa] Unknown PIN 43 3 B3 NO 2.5V (default) BmA [def
“H 0 bd_inout[1] Unknown PIN_38 3 B3_NO 2.5V (default) amaA (def;
9 0 bd_inout[2] Unknown PIN_392 3 B3_NO 2.5V (default) amaA (def;
% 0 bd_inout[3] Unknown PIN_34 2 B2_NO 2.5V (default) amaA (def;
o 0 bd_inout[4] Unknown PIN_33 2 B2_NO 2.5V (default) amaA (def;
_"" 0 bd_inout[5] Unknown PIN_32 2 B2_NO 2.5V (default) a8mA (def;
=74 0 bd_inout[&] Unknown PIN_30 2 B2_NO 2.5V (default) amaA (def;
- © bd_inout[7] Unknown PIN_28 2 B2_NO 2.5V (default) 8maA (defi
“! 0 bec_in[1] Unknown PIN_11 1 BE1_NO 2.5V (default) 8ma (defi
0 bc_in[0] Unknown PIN_10 1 B1_NO 2.5V (default) amaA (def;
0 bc_out[2] Unknown PIN_3 1 B1_NO 2.5V (default) amaA (def;
0 bc_out[1] Unknown PIN_2 1 B1_NO 2.5V (default) 8maA (def:
0 bc_out[0] Unknown PIN_1 1 B1_NO 2.5V (default) amaA (def;
w 0 aa[1] Unknown PIN_23 1 B1_NO 2.5V (default) amaA (def;
c
[ 0 aa[0] Unknown PIN 89 5 B5 NO 2.5V (default) 8mA (def; ¥
FIRS >
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

Quest Timing Analyzer Quick Start Guide

Browse to the \Projects HDL\EPT_Platform_Demo \ EPT-4CE6-AF-D1_TOP folder of
the EPT FPGA Development System DVD. Select the “EPT-4CE6-AF-D1_Top.sdc”
file.
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C\Jolly\Products\Earth People Technology\DUEPROLOGIC_USB_FPGA_PROJECT_2. \Projects_ HDL\EPT
File Home Share Wiew
« v <« DUEPROLOGIC_USB_FPGA_PROJECT_2.8 DVD » Projects_HDL » EPT_4CE6_AF Platfarm_Demo » EPT_4CE6_AF Platform_Demo » EPT_4CE6_AF D1 Top »
v Projects_HDL ~ Name Date modified Type
EPT_4CE6_AF_Data_Collector db PM File folder
h EPT_4CE6_AF Platform_Demo incremental_db 27 AM File folder
v EPT_4CEE_AF_Platform_Demo output files M File folder
> EPT 4CE6_AF D1 Top D EPT_4CEE_AF_D1_Top.di ! DI File
ModelSim EPT_4CE6_AF_D1_Top.gpf 28 PM QPF File
sim || EPT_4CE6_AF_D1_Top.qsf M Q5F File
| | EPT 4CE6_AF D1 Top.gws QWS File
e [] EPT 4CE6_AF D1 Top.sde SDC File
test . AT D 1_lop_assignment_aeraul.. QDF File
Testbench
EPT_10MO4_AF_Control_Statements w

Copy the file and browse to

c:\intelFPGA_Lite\xxx\quartus\qdesigns\EPT_Transfer_Demo directory. Paste the file.

B B B - | GVolly\Code FPGA\EPT 4CE6_AF Data_Collector_2

File Home Share View
« v 4 » ThisPC » Local Disk(C:) » Jolly » Code FPGA » EPT_4CE6_AF_Data_Collector 2
Testbench 2 Name Date modified Type
EPTACEE_AF_Data_Collector Rev_1 ModelSim 2020 4:05 PM File folder
EPT_4CE6_AF_Data_Cellector_Rev_2 sim PM File folder
EPT_ACEG_AF Data_Collector_2 src PM File folder
db test 020 PM File folder
ModelSim Testbench 8/9/2020 4:05 PM File folder
db 19/2020 4:13 PM File folder
sm —
EPT_4CE6_AF_D1_Top.qpf PM QPF File
e [ EPT_4CES_AF_D1_Top.qst 20 4:12 PM QSF File
test [ EPT_4CE6_AF_D1_Top.qsf.bak 8/9/2020 411 PM BAK File
Testbench | EPT_4CE6_AF_D1_Top.sdc 10/12/2015 11:37 PM SDC File
EPT_4CEG6_AF_DSO v
Select the Start Compilation button.
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¥ Quartus Prime Lite

File Edit View Project Assignments Processing Tools Window Help

Search altera.com .
OrFd<~O0O|DC |EPT_4CE6_AF_D1_Top | @l‘ K A0 E e
Project Nawgatorl 4 Hierarchy < |Q o x |IP Catalog pg =
Entity.Instance ‘.s x| =
PAY Cyclone IV E: EP4CEGE22C8

v i installed 1P

¥ Project Directory

® EPT_4CE6_AF_D1_Top &

No Selection Available
¥ Library
7 Basic Functions
> DSP
?  Interface Protocols

» Processors and Peripherals

7 University Program
Tasks Compilation TSR x

. Search for Partner IP
Task "

v P Compile Design
> P Analysis & Synthesis
> P Fitter [Place & Route)

> P Assembler (Generate programr

v
< e — - 3 + add.
x
8| Al @ @ |‘i’ <<Filters> | M Eind. | |ﬁ rindNegt|
n
= || Type iD Message ~
o 21648 Please refer to Package outline Drawing (PoD) for any mechanical enablement at https://www.intel.com/cont
¥
gu < 3
i
g System (3) Processing

0% 00:00:00

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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uartus Prime Lite Edition y " 4CES ctor_2/EPT_4CE6_AF_D1_Top - EPT_4CE6_AF_D1_Toy

File Edit View Project Assignments Processing Tools Window Help

O C EPT_4CE6_AF_D1_Top L - R FFES SLOE S
Project Navigator % Hierarchy ~lalp@ x| & compilation Report - EPT_4CE6 AF D1 Top [0 ‘\Pcaﬂlug R x
F) =
Entitynstance [Table of Contents B Flow summary Y x‘ =
i Cyclone IV E: EPACESE22CE ES Flow summary & <<hilter- v il installed 1P "
3 EPT 4CEG AF D1 Top B BS Flow Settings Flow Status Flow Failed - Sun Aug 09 20:42:17 2020 ”~ ' Project Directory
E= Flow Mon-Default Global Set{ | Quartus Prime Version 20.1.0 Build 711 06/05/2020 S Lite Edition No Selection Available
ES Flow Elapsed Time Revision Name EPT_4CE6_AF_D1_Top v Library
EE Flow 0s summary Top-level Entity Mame EPT_4CE6_AF_D1_Top Basic Functions
E Flow Log Family Cyclone IV E osp
v =ga =
S Complation = Analysis & Synthesis Device EPACEGE22C8 \nterface Protocols
Task ~ O Flow Messages Timing Models Final Processors and Peripherals
X ¥ P CompileDesign @ Flow suppressed Messages || Total logic elements N/A until Partition Merge University Program
% P Analysis & Synthesis . Total registers N/A until Partition Merge _ @ searchforpannerp v
; N M 5 || Total pins N/A until Partition Merge o| + Add
=1 » F }fA until Partition Mergei
| Al B A A A \ <<Filters> B8 Eind . | A8 Find Next
]
= | Type ID Message ~
1 18236 Number of processors has not been specified which may cause overloading on shared machines. Set the global assignment NUM_PARALLEL PROCESS(
@ 20030 Parallel compilation is enabled and will use 2 of the 2 processors detected
@ 12021 Found 1 design units, including 1 entities, in source file src/ft_245 state_machine.v
@ 12021 Found 1 design units, including 1 entities, in source file src/eptwireor.v
€@ 10170 verilog HDL syntax error at EPT_4CEG _AF_DL Top.v(115) near text: "wire"; expecting ";". check for and fix any syntax errors that appear im
€@ 10112 1gnored design unit "EPT_4CEG_AF_DL Top" at EPT_4CEE_AF_DL_Top.v(35) due to previous errors
@ 12021 Found O design units, including 0 entities, in source file src/ept_4ceé_af_dl _top.v
@ 12021 Found 1 design units, including 1 entities, in source file src/endpoint_registers.vam
@ 12021 Found O design units, including 0 entities, in source file src/define.v
# 12021 Found 1 desian units. includina 1 entities. in source file src/active triaaer.vam h
< >

=

System (3)  Processing (20)

2%  00:00:15

Click OKk, the select the “Error” tab to see the error.
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uartus Prime Lite Edition y " 4CES ctor_2/EPT_4CE6_AF_D1_Top - EPT_4CE6_AF_D1_Toy

File Edit View Project Assignments Processing Tools Window Help

O C EPT_4CE6_AF_D1_Top L - R FFES SLOE S
Project Navigator % Hierarchy ~lalp@ x| & compilation Report - EPT_4CE6 AF D1 Top [0 ‘\Pcatalug & x
F) =
Entitynstance [Table of Contents B Flow summary Y x‘ =
i Cyclone IV E: EPACESE22CE B Flow summary R <<Filter>> v installed 1P ~
~
BB £nt cE6 AF D1 Top B BS Flow Settings Flow Status Flow Failed - Sun Aug 09 20:45:23 2020 ' Project Directory
E= Flow Mon-Default Global Set{ | Quartus Prime Version 20.1.0 Build 711 06/05/2020 S Lite Edition No Selection Available
ES Flow Elapsed Time Revision Name EPT_4CE6_AF_D1_Top v Library
EE Flow 0s summary Top-level Entity Mame EPT_4CE6_AF_D1_Top Basic Functions
E Flow Log Family Cyclone IV E osp
~ =08 x
S Complation = Analysis & Synthesis Device EPACEGE22C8 \nterface Protocols
-~
Task O Flow Messages Timing Models Final Processors and Peripherals
X ¥ P CompileDesign @ Flow suppressed Messages || Total logic elements N/A until Partition Merge University Program
% P Analysis & Synthesis . Total registers N/A until Partition Merge [ R — v
; N M 5 || Total pins N/A until Partition Merge o| + Add
x L] -
| Al B A A A \ <<Filters> B8 Eind . | A8 Find Next
]
= || Type ID Message ~
©@ 12128 Elaborating entity "endpoint_registers” for hierarchy "active_transfer_library:ACTIVE_TRANSFER_LIBRARY_INST|endpoint_registers:ENDPOINT_REG!
@ 12128 Elaborating entity "eptwireorR” for hierarchy "eptwireor:wireor™
@ 12128 Elaborating entity "active_trigger” for hierarchy "active_trigger:ACTIVE_TRIGGER_INST"
@ 12128 elaborating entity "active_transfer” for hierarchy "active_transfer:ACTIVE_TRANSFER_INST_1”
@ 12128 elaboratj ¥ trEOTOCK  Tor nierarchy —active_blocK: BLOCK_TRANSFER=.
@ 1200 e instance "ACTIVE_CONTROL_REG_INST" instantiates undefined entity "actwe,cuntr@re that required Tibrary paths are spet
@ 144001 Ger ssed messages file C:/Jolly/Code FPGA/EPT_4CE6_AF_Data Collector_2/outpi - ’ _4CE6_AF_D1_Top.map.smsg
e Quartus Prime Aﬂa1y5'i5 & synthesis was Uurso Tur. I error, L2 warnings
€ 293001 quartus prime Full compilation was unsuccessful. 3 errors, 12 warnings
" v
i
m ¢ 3
= | System(3)  Processing (47)

11%  00:00:16

The error in this case is the missing file “active_control_register”. Click on the
Assignment menu, then select Settings, then select Files. Add the
“active_control_register.v” file from the database.
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General
Files
Libraries
IP Settings
IP Catalog Search Locations
Design Templates
Operating Settings and Conditions
Voltage
Temperature
Compilation Process Settings
Incremental Compilation
EDA Tool Settings
Design Entry/Synthesis
Simulation
Board-Level
Compiler Settings
VHDL Input
Verilog HDL Input
Default Parameters
Timing Analyzer
Assembler
Design Assistant
Signal Tap Logic Analyzer
Logic Analyzer Interface
Power Analyzer Settings
SSM Analyzer

(@] =i

Files

Select the design files you want to include in the project. Click Add All to add all design files in the project
directory to the project.

File narme: | | Add
v
- X[ adaan
File Library Design Entry/Synthesis 1 Remove
& Quartus Mapping File <None>
SrC/ T 2o =habe— erilog HOL File <MNone> Up
src/eptWireORv Verilog HDL File <Mone> Down
src/EPT_4CEG_AF_D1_Top.v Verilog HDL File <Mone>
src/endpoint_registers.vgm  Verilog Quartus Mapping File <None> Properties
src/definew Verilog HDL File <Mone>
srcfactive_triggervgm Verilog Quartus Mapping File <Mone>
src/active_transfer_library.v  Verilog HDL File <Mone>
srcfactive_transfervgm Verilog Quartus Mapping File <Mone>
srcfactive_blockovgm Verilog Quartus Mapping File <Mone>
£ >
W R Snfhaare nK rancal Arnnhy Halr
— P ; 4
a - | @ % H & M o Y @

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

Page

88



@ !EAR1;HPE|OPLE
e C n o O g

FPGA Development System User Manual

& Quartus Prime Lite Edition - C:/Jolly/Code_ FPGA/EPT 4CE6_AF Data_Collector 2/EPT 4CE6_AF_D1_Top - EPT_4CE6_AF_D1_Top

File Edit View Project Assignments Processing Tools Window Help
O C EPT_4CE6_AF_D1_Top L - R FFES SLOE S
Project Navigator % Hierarchy ~lalp@ x| & compilation Report - EPT_4CE6 AF D1 Top [0 ‘\Pcatalug & x
Entitynstance [Table of Contents B Flow summary |q x‘ =
~ <<Filterss B
i Cyclone IV E: EPACESE22CE ES Flow summary & <chilter v il installed 1P "
BB £nt cE6 AF D1 Top B BS Flow Settings Flow Status Successful - Sun Aug 09 21:04:09 2020 ' Project Directory
E= Flow Mon-Default Global! || Quartus Prime Version 20.1.0 Build 711 06/05/2020 S Lite Edition No Selection Available
ES Flow Elapsed Time Revision Name EPT_4CE6_AF_D1_Toj v
P! B e Library
P 5 EE Flow 0s summary Top-level Entity Mame EPT_4CE6_AF_D1_Top Basic Functions
E Flow Log Family Cyclone IV E osp
v =ga =
S Complation = Analysis & Synthesis Device EPACEGE22C8 \nterface Protocols
Task 2 Fitter Timing Models Final Processors and Peripherals
+ ¥ P Compile Design © Flow Messages Total logic elements 361/6,272(6%) University Program
, B Analysis & Synthesis . © Flow suppressed Messag y Total registers 219 @ coheonre v
; N < ks 5 ||Tettpins 82/92(89%) o| + Add
x & _-
| Al B A A A \ <<Filters> B8 Eind . | A8 Find Next
]
= | Type ID Message ~
@ 332140 No Setup paths to report
@ 332140 No Hold paths to report
@ 332140 No Recovery paths to report
@ 332140 No Removal paths to report
@ 332140 No Minimum Pulse width paths to report
@ 332102 pesign is not fully constrained for setup requirements
@ 332102 pesign is not fully constrained for hold requirements
[ ] Quartus_prim ] -y uccessful. O errors, 11 warnings
) zgso@uﬂ compilation was@rws. 89 warnings
P v
@ < >
= | System(3)  Processing (162)
100%  00:00:35

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 FPGA.

4.1.2 Configuring the FPGA

Configuring the FPGA is quick and easy. All that is required is a standard USB Micro B
cable and the EPT_Blaster Driver DLL. Connect the DueProLogic to the PC, open up
Quartus Prime, open the programmer tool, and click the Start button. To program the
DPL Configuration Flash, follow the steps to install the USB Driver and the JTAG
Driver Insert for Quartus Prime.

[@o0]
o
—
x
txdinit
:
Q

t3 3 caca
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If the project created in the previous sections is not open, open it. Click on the

Programmer button.

W Quartus Prime Lite Edition

:/Jolly/Code_FPGA/EPT_4CES_AF_Data_Collector

'T_4CE6_AF_D1_Top - EPT_4CE6_AF_D1_Top

File Edit View Project Assignments Processing Tools Window Help ]
D= r EPT_4CEG_AF_D1_Top LI - - rEES S i’i@i 9
Project Navigator + Hierarchy valad x| &  Compilation Report - EPT_4CES_AF_D1_Top  EJ “Piahlﬂg ma =
Entitynstance Table of Contents N Flow s: |R i@‘ =
|| & <<
N Cyclone IV E: EPACEGE22CE B3 Flow summary * ~ iall installed 1P ~
B Epr 4CES AF D1 Top OB B Flow settings Flow Status Successful - Sun Aug 09 21:04:09 2020 ~ ¥ Project Directory
v _4CEG_AF D1
E= Flow Non-Default Global! || Quartus Prime Version 20.1.0 Build 711 06/05/2020 5 Lite Edition No Selection Avallble
EE Flow Elapsed Time Revision Name EPT_4CE6_AF_D1_Top v Library
( > EE Flow 0S Summary Top-level Entity Name EPT_4CE6_AF_D1_Top Basic Functions
E FlowLog Family Cyclone IV E .
=08 x
= Sompiing 2 Analysis & Synthesis Device EPACESE22CE Interface Protacals
~ ] .
Task Fitter Timing Models Final Processors and Peripherals
~ B Compile Design © Flow Messages Total logic elements 361/6,272(6%) University Program
P anslysis & Synthesis . © rlow Suppressed Messag N = 219 @ <ot forparinecp v
= s |le e 5 |[Totmtpins 82/92(89%) ol + add..
x L]
g Al @ |4 A A <<Filters> B8 Eind. | B8 Find Next
I
= || Type  ID Message -
o 332140 No Setup paths To report
@ 332140 No Hold paths to report
@ 332140 No Recovery paths to report
@ 332140 No Removal paths to report
@ 332140 No Minimum Pulse width paths to report
@ 332102 pesign is not fully constrained for setup requirements
@ 332102 pesign is not fully constrained for hold requirements
[ ] Quartus Prime Timing Analyzer was successful. 0 errors, 11 warnings
@ 293000 quartus Prime Full compilation was successful. O errors, 89 warnings
g v
y < >
2| System(3)  Processing (162)
Opens a Programmer window 100%  00:00:35

The Programmer Window will open up with the programming file selected. Click on the
Hardware Setup button in the upper left corner.
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LS Programmer - C:/Jolly/Code_FPGA/EPT_4CEG_AF_Data_Collector_2/EPT_4CEG_AF_D1_Top - EPT_4CE6_AF_D1_Top - [EP... = O

File Edit View Processing Tools

Window Help

search altera.com

——

w Auto Detect
Delete
t add File..

ar Change File...

s Hardware Setup... IB] Hardware Mode: | JTAG e Progress:
[ Enable real-time I5P to allow background programming when available
progl E
W geart File Device Checksum Usercode Program/  Verify  Blank- Examine
al
Configure Check
b stop output_files/EPT_4CE6._. EP4CEGE22 ODOC47F6  DODC47F6

4 save File

* Add Device...
D!

%Up >

‘b Down

EP4CEBEZ2
TDO

F

The Hardware Setup Window will open. In the “Available hardware items”, double

click on “EPT-Blaster v1.6b”.
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% Hardware Setup

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: | Mo Hardware

Hardware frequency:

Available hardware items

Hardware Server Port Add Hardware....
PTBF TDI-Blaster v1.6b (64) Local MBUSB-0
§
M Remowve Hardware

Close

If you successfully double clicked, the “Currently selected hardware:” dropdown box
will show the “EPT-Blaster v1.6b”.
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% Hardware Setup

Hardware Settings JTAG Settings

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

e
Currently selected hardware@ster v1.6b (B4) [M BUSB—OD -

Hardware frequency:

Available hardware items

Hardware Server Port Add Hardware....

MBEFTDI-Blaster v1.6b (64) Local MBUSE-O
Rermowve Hardware

Close

Click on the “Mode:” drop down box. Select the “Active Serial Programming” option.
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b Programmer - C:/Jolly/Code_FPGA/EPT_4CE6_AF_Data_Collector_2/EPT 4CE6_AF_D1_Top - EPT_4CE6_AF_D1_Top - [EP...

File= Edit View Processing Tools Window Help search altera.com

é Hardware Setup...| |-Blaster v1.6b (64) [MBUSB—O]| Mode: |JTAG i Progress:
[ Enable real-ti llow bay d =
Enable real-time ISP to allow background pregramming when ay In-Socket Programming
Pas 5 juE ik
Wb giart File Device al Programming Rrogram/ Verify  Blank- Examine
Configure Check
b stop output_files/EFT_4CE6.. EPACEGE22 ODOC4TFE  ODOCATF6
) Auto Detect
Delete
™ Add File...
< >
Ay Change File...
B save File
r.AddDE\rice... .."..."..
. n
TDI H H
bup — :
. n
TTI'Dc»wn ...uuu-.
EP4CEGE22
TDO

Fe

Click on the “Add File” button
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File Edit

View Processing Tools

Window Help

a Hardware Setup...| |-Blaster v1.6b (64) [MBUSE-0]

Mode:

Active Serial Programming ~

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

Progress:

b seart
fi Stop
ﬂ Auto Detect
Delete
ar Change File...
3 save File
r. Add Device...
i up

‘b Down

g
( M Add File...
o]

File

Device

Checksum

Usercode

Blank-
Check

Program/  Verify Examine

Configure
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% Select Programming File

Laok in: C\Joly\Code FPGA\EPT 4. ecto\EPT_4CE6_AF D1 Top ™ @ © O @ E]
‘ My Computer Name Size Type Date Modified
& nelso db File.lder 3/25/2020 8:34:26 PM

Lt = File.lder 3/27/2020 4:09:30 PM
< ,_,'J output_files File.lder 3/23/20206:24:19 PM

File name: | | Open

Files of type: | POF Files (*.pof) h Cancel

At the Browse window, double click on the output files folder.
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L

Y Select Proegramming File

Laok in: Ch\Joly\Code FPGA\EPT_4C._E6_AF_D1_Toploutput_files ™ @ © O @ E]
.‘_ My Computer Name Size Type Date Modified
R reso <pﬁ£;c EE_AF_D'I_Top.pD 128 KB pofFile  3/23/2020 6:24:15 PM
P
——
< »
Filename:  |EPT_4CE&_AF_D1_Top.pof | | Open
Files of type: | POF Files (*.pof) h Cancel

Double click on the “EPT _4CE6 D1 Top.pof” file. Click the Open button in the lower
right corner.

Select the EPCS1 under “Device”.
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LS Programmer - C:/Jolly/Code_FPGA/EPT_4CEG_AF_Data_Collector_2/EPT_4CEG_AF_D1_Top - EPT_4CE6_AF_D1_Top - [EP... = O

Eile Edit View Processing Tools Window Help

a Hardware Setup...| |-Blaster v1.6b (64) [MBUSE-0] Mode: | Active Serial Programming ¥ Progress:

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

W geart File Device Checksum Usercode Program/  Verify  Blank- Examine
al
Configure Check

w Auto Detect
X Delete
Hr Add File...

P'Q' Change File...

4 save File

* Add Device... [

T - ASDI E i
; :

Iy Down I_FARLEREAN

F

Next, selet the checkbox under the “Program/Configure” of the Programmer Tool.
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Eile Edit View Processing Tools Window Help

===l

h altera.com

a Hardware Setup...| |-Blaster v1.6b (64) [MBUSE-0] Mode:

Active Serial Programming ~ Progress: l

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

File Device
Wi gtart

Ho Stop ./EPT_4CE6_AF Data_.. EPCS1

w Auto Detect

Checksum Usercode Program/

007971BD 00000000 ‘

Verify

Blank- Examine
Check

F

X Delete
' add File_.
2 Change File... < >

4 save File
= Add Device... E“'.‘m'_:i
i up ﬂ,g S i
= =
% bown Foccsmnne

EPC51
DATA

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

indicate the progress of programming.
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Eile Edit View Processing Tools Window Help search altera.com

a Hardware Setup... |—Bla5terl.r‘l.5b (B4) [MBUSE-0] Mode: | Active Serial Programming ¥ Progress:

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

File Device Checksum Usercode Program/  Verify  Blank- Examine
) Configure Check

W
-SToP _JEPT_4CEG_AF_Data__ EPCS1 007971BD  0ODOD0DOD ] | |

w Auto Detect

X Delete

% add File..

2 Change File...

4 save File

* Add Device... [

%Up ASDI E N i
; :

Iy Down I_FARLEREAN

The programming of the DueProLogic will start and you can check the progress in the
“Progress” Bar.
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LS Programmer - C:/Jolly/Code_FPGA/EPT_4CEG_AF_Data_Collector_2/EPT_4CEG_AF_D1_Top - EPT_4CE6_AF_D1_Top - [EP...

Eile Edit View Processing Tools Window Help m .

fm Hardware Setup... ervl.6b (64) [MBUSE-0] Mode: | Active Serial Programming ™ Progress: l I [

Enable real-time I5P to allow background programming when available

) File Device Checksum Usercode Program/ | Verify = Blank- Examine
Start i
Configure Check

s | rsces e ve st oo aoocoors NI T

ﬂ Auto Detect
Delete

% add File..

ar Change File...

4 save File
= Add Device... Eﬂ'.‘m'_:;
T - ASDI E N i
= =
% bown et

Fe

When the programming is complete, the Progress bar will indicate success.
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At this point, the DueProLogic is programmed and ready for use. To test that the FPGA
is properly programmed, bring up the Active Transfer Demo Tool. Click on one of the
LED’s and verify that the LED selected lights up. Press one of the switches on the
board and ensure that the switch is captured on the Active Host Test Tool. Now you are
ready to connect to the Arduino Due 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 FPGA code. The user code
connects to “Endterms” in the Active Host dll. These host “Endterms” have
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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 FPGA. The Trigger Endterms are used as “switches”. The user code can
set a Trigger bit in the FPGA and cause an event to occur. The Transfer Endterm sends
one byte to the FPGA. 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.

[ DUEPROLOGIC

USER APPICATION HOST 0S I 4CE6 FPGA

Ci#t WINDOWS FORM LIBRARY

|
|
I
USER APPLICATION TRIGGER |
M}-—. | | TVE TRIGGER ENDTERM oo CODE
[ TRANSFER
1 1

BLOCK ENDTERM

ACTIVE

TRANSFER M use L = BOARD
ENDTERM i ";J:r \p| DRiveR (UsEIRUS JRSISER ENCTERES FPGAIO ) connecTORS
fsroc evorerm b —y

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 FPGA. The Trigger has
eight bits and is intended to be used to provide a switch at the opposite EndTerm. They
are fast acting and are not stored or buffered by memory. When the user code sets a
Trigger, it is immediately passed through to the opposite EndTerm via the USB driver.
When receiving Trigger, the user application is required to respond to a callback from
the Active Host dll.

5.2 Transfer(Byte) EndTerm

The Transfer EndTerm is a software component that provides a direct path from the
users application to the commensurate Transfer EndTerm in the FPGA. It is used to
transfer a byte to and from the FPGA. Eight separate Transfer EndTerm modules can be
instantiated in the FPGA. Each module is addressed by the user application. Sending a
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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 FPGA. Receiving a byte is just
as easy, a callback function is registered at initialization. When the FPGA 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 FPGA. The Block EndTerm is
used to transfer a complete block to the FPGA. Block size is limited to 1 to 256 bytes.
Eight separate Block EndTerm modules can be instantiated in the FPGA. 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 FPGA.
Receiving a block is just as easy, a callback function is registered at initialization. When
the FPGA 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 FPGA 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
FPGA. This method of automatically moving data from the user code Endterm in the
FPGA makes the data transfer transparent.

ACTIVE_TRANSFER

z MODULE is DATA RCVD
: S EVENT!
i ADDRESS [2]

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.
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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 FPGA by use of functions contained in the Active
Host dll. The functions to access the FPGA are:

e EPT_AH_GetName()
EPT_AH_GetVersionString()
EPT_AH_GetVersionControl()
EPT_AH_GetlInterfaceVersion()
EPT_AH_CheckCompatibility()
EPT_AH_Open()

EPT_AH_Close()

EPT_AH_Initialize()

EPT_AH_Release()
EPT_AH_QueryDevices()
EPT_AH_SelectActiveDeviceByName()
EPT_AH_SelectActiveDeviceBylIndex()
EPT_AH_GetDeviceName()
EPT_AH_GetDeviceSerial()
EPT_AH_OpenDeviceBylIndex()
EPT_AH_CloseDeviceBylIndex()
EPT_AH_CloseDeviceByName()
EPT_AH_SendTrigger ()

EPT_AH_SendByte ()

EPT_AH_SendBlock ()
EPT_AH_SendTransferControlByte()
EPT_AH_RegisterReadCallback ()
EPT_AH_GetLastError()
EPT_AH_PerformSelfTest()
EPT_AH_LEDBIinky()
EPT_AH_SetDebugMode()
EPT_AH_RegisterReadCallbackForChannel()
EPT_AH_FlushDeviceChannelBuffer()
EPT_AH_GetDeviceChannelFreeBufferBytes()
EPT_AH_GetDeviceChannelPendingBufferBytes()
EPT_AH_SetChannelConnectionFlag()
EPT_AH_GetChannelConnectionFlag()
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5.4.1 Active Host Open Device

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

// Main object loader
private woid EPT_Transfer_Demo_Load(cbject sender, System.Eventirgs e)

1
/f Call the List Devices function
ListDevices();

//Active Host Debug
//EPT_AH_SetDebugMode(l);

The ListDevices() function calls the EPT_AH_Open() function to load up the
ActiveHost DII. Next, it calls EPT_AH_QueryDevices() which searches through the
registry files to determine the number of EPT devices attached to the PC. Next,
EPT_AH_GetDeviceName() is called inside a for loop to return the ASCII name of
each device attached to the PC. It will automatically populate the combo box,
cmbDevList with all the EPT devices it finds.
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// List Devices| function
private unsafe Int32 ListDevices ()
1
Int32 result;
Int32 num_devices;
Int32 iCurrentIndex;

// Open the DLL

result = EPT_&H Open(null, null, null};

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

¥

// Query connected devices
num_devices = EPT_AH QueryDevices();

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

// Go through all available devices
for (device_index = 8; device_index < num_devices; device_index++)

{
String str;
str = Marshal.PtrToStringAnsi((IntPtr)EPT_AH GetDeviceMame(device index));
cmbDevlist.Items.Add(str);
}
return @;

The user will select the device from the drop down combo box. This can be seen when
the Windows Form is opened and the cmbDevList combo box is populated with all the

devices. The selected device will be stored as an index number in the variable
device_index.

”rz- _ - - ] i 1
r! USB High Speed Transfer B| _~

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

// Open the device
public unsafe Int32 OpenDevice()

1
device_index = (int)cmbDevlist.SelectedIndex;
if (EPT_AH_OpenDeviceByIndex(device_ index) == @)
1
String message = "Could not open device ™ +
Marshal.PtrToStringfAnsi((IntPtr)EPT_AH GetDeviceName(device_index)) + ", " +
Marshal.PtrToStringAnsi((IntPtr)EPT_AH GetDeviceSerial(device_index));
MessageBox. Show(message);
return @;
h
else
1
labelDeviceCnt.Text = "Connected to device " +
Marshal.PtrToStringAnsi((IntPtr)EPT_AH_GetDeviceName(device_index)) + ", " +
Marshal.PtrToStringAnsi((IntPtr)EPT_AH GetDeviceSerial(device_index));
}
// Make the opened device the active device
if (EPT_AH_SelectActiveDeviceByIndex(device_index) == @)
{
string message = "Error selecting device: ¥s " +
Marshal.PtrToStringAnsi((IntPtr)EPT_AH GetLastError());
MessageBox.Show(message);
return @;
}
// Register the read callback functicn
RegisterCallBack();
btnOpenbevice.Enabled = false;
btnCloseDevice.Enabled = true;
return 8;
[

5.4.2 Active Host Read Callback Function

The local callback function is populated. It resides in the active_transfer.cs file. This
function will be called from the Active Host dll. When the EPT Device has transferred
data to the PC, the callback function will do something with the data and command.
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// Actual callback function which will read messages coming from the EPT device
unsafe woid EPTReadFunction (Int32 device_id, Int32 dewvice channel, byte command, byte payload,

1

char* message = (char *)data;

// select current device
EPT_AH SelectActiveDeviceByIndex(device id);

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

}

geBox. Show("Message " + Marshal.PtrToStringAnsi((IntPtr) message));

¥

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

5.4.3 Active Host Triggers

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

private wvoid btnTriggerl Click({object sender, Eventfrgs e)

1

b

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

e TRIGGER_IN

e TRANSFER_IN

e BLOCK_IN

EPT_AH_SendTrigger((char) 1);
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unsafe wveid EPTReadFuncticn (Int32 dewvice_id, Int32 device_channel, byte command, byte payload,

{

byte* message = data;

JF Select current device
EPT_AH_SelectActiveDeviceByIndex(device_id);

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

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

//object

if (EPTReceiveData.Command == BLOCK_OUT_COMMAND)

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

¥

else

1
EPTReceiveData.Payload = payload;

h

this.Invoke(new EventHandler(EPTParseReceive));

}

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

determine which trigger was asserted and what to do with it.
public wvoid Receiwve_Trigger In{object sender, Ewventar

1

gs e)
switch (ept_data.Payload)
1
case Bxal:
lLableSwitchl.Text = "Switch 1%n Pressed"”;
break;
case BxB2:
lLableSwitch2.Text = "Switch 2%\n Pressed"”;
break;
case Bxad:
lLableSwitchl. Text
lLableSwitch2. Text "
break;

}

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

5.4.4 Active Host Byte Transfers

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

private woid btnWriteByte Click({object sender, EventArgs e)
1
int ibyte, address_to_device;
ibyte = Convert.ToInt32(tbNumBytes.Text);
address to device = Convert.ToInt32(tbAddress.Text);

EPT_AH SendByte(address to device, (char)ibyte);
}
Use the function EPT_AH_SendByte() to send a byte the selected module. First, open
the EPT device to be used with EPT_AH_OpenDeviceBylIndex(). Then add the address
of the transfer module as the first parameter of the EPT_AH_SendByte() function. Enter
the byte to be transferred in the second parameter. Then execute the function, the byte
will appear in the ports of the Active Transfer module in the user code on the FPGA.
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To transfer data from the FPGA 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
then stored into local memory and register bits are set that will indicate data has been
received from a particular address.

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

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

{

byte* message = data;

/f Select current device
EPT_AH_SelectActiveDeviceByIndex(device_id);

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

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

/lobject

if (EPTReceiveData.Command == BLOCK_OUT_COMMAND)

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

}

else

1
EPTReceiveData.Paylead = payload;

h

this.Invoke(new EventHandler(EPTParseReceive));
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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("{28}", (int)EPTReceiveData.Payload);

thDataBytes.AppendText(WriteRcvChar + ' ');

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

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

5.4.5 Active Host Block Transfers

The Active Host Block Transfer is designed to transfer blocks of data between Host and
FPGA 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.
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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 FPGA.

public unsafe woid BlockCompare(cbject data)
1
int BlockAddress = (int)data;
byte[] cBuf = new Byte[device[BlockAddress].Length];

if ({device[BlockAddress].Repititions > @) &
ldevice[BlockAddress].TransferPending & !BlockTransferStop)
1
device[BlockAddress].TransferPending = true;
Buffer.BlockCopy(block_8 in_payload, @, cBuf, @,
device[BlockAddress].Length);
fixed (byte*® pBuf = cBuf)
1
EPT_AH_SendBlock({device[BlockAddress].Address,
(vold*)pBuf, (uint)device[BlockAddress].Length);
h
Thread.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 FPGA Device, a polling technique is used by the
Active Host dll. This is because the Bulk Transfer USB is a Host initiated bus. The
Device will not transfer any bytes until the Host commands it to. If the Device has data
to send to the Host in an asynchronous manner (meaning the Host did not command the
Device to send data), the Host must periodically check the Device for data in its
transmit FIFO. If data exists, the Host will command the Device to send its data. The
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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.

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

{

byte* message = data;

/f Select current device
EPT_AH_SelectActiveDeviceByIndex(device_id);

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

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

/lobject

if (EPTReceiveData.Command == BLOCK_OUT_COMMAND)

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

}

else

1
EPTReceiveData.Paylead = payload;

h

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

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

The Active Host Application DLL is used to build a custom standalone executable on
the PC that can perform Triggers and Transfer data to/from the DueProLogic. A
standalone project can be range from a simple program to display and send data from
the user to/from the Arduino Due. 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.

6.1 Creating a Project
Once the application is installed, open it up. Click on File->New Project.
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Microsoft Visual C# 2010 Expre

File | Edit View Debug Tools Window Help

1 Mew Project.. Cel+Shifte N [ |3 5 5 @ .
ﬁ Open Project.. Ctrl+5hift+Q0
[E5 Open File.. Ctrl+0

Close

Close Selution

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

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

O] Page Setup...

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

Bxit Alt+Fa
SAEEIEIL

[ REEIEY =] Find Results

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

P R

—cfl| Windows Forms Application

R Te S| wor soptcation

gﬂ Console Application Visual C#

~cH| Class Library Visual C#

WPF Browser Applicstion Visual C&

ch| Empty Project Visual C#

Mame: EPT_Transfer_Test

T T

The project creation is complete.
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idE-Sdd s s

Pz e T e a3

[P Blci [R5 EIE
o0 0 | & &) B e || Th A=

~ 1 % Forml.cs [Design] X

% Form E=REen <

T S Find Resuits
Ready

Save the project, go to File->Save as, browse to a folder to create _Elf_ransfer_Demo
folder. The default location is c:\Users\<Users Name>\documents\visual studio
2010\Projects.

14| Project Location

@@I <« Earth People Technology » EPT Transfer Test » EPT Transfer Test
Organize ¥ New folder =N (7]
ActiveHost 1.0.06 *  Name Date modified Type
ActiveHost_1.0.0.7
Boards No items match your search.

EPT_570_AP_Active_Transfer
EPT_570_AP_Data_Callector
EPT_FT201X Interface
EPT_FT2232 Interface
EPT_FT2232H_ITAG
EPT_FT2232H_SVF_Programmer
EPT_FT2232H_USBTransfer
4 || EPT_Transfer_Test
EPT_Transfer Test
HSP_FT2232H_FPGA
HSP_FT2232H_SPI

m

Folder: EPT Transfer_Test

[ selectFolder | [ Cancel

6.1.1 Setting up the C# Express Environment x64 bit

The project environment must be set up correctly in order to produce an application that
runs correctly on the target platform. If your system supports 64 bit operation, perform
the following steps. Otherwise if your system is 32 bit skip to the Section, Assembling
Files into the Project. Visual C# Express defaults to 32 bit operation. If you are unsure
if your system supports, you can check it by going to Start->Control Panel->System and
Security->System
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“ Y=[E8 » Control Panel »
Q-3 conolpan )

n o | o

y

e[

ol

Adjust your computer’s settings

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

Find and fix problems

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

Hardware and Sound
View devices and printers
Add a device

Programs

Uninstall a program

View by: Category ~

User Accounts and Family Safety
J Add or remove user accounts

) Set up parental controls for any user

Appearance and Personalization
Change the theme

Change desktop background

Adjust screen resolution

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

Let Windows suggest settings
Optimize visual display

e § &

Click on System.
" el

’ —— - .
@_'Ovﬁ‘; s e e o
- - o

Centrol Panel Home

-[4][s

Action Center
\ Review your computer's status and resolve issues

) Change User Account Control settings

Troubleshoot common computer problems

.

System and Security

MNetwork and Internet Restore your computer to an earlier time

Hardware and Sound . .
Windows Firewall

Programs Check firewall status

Allow a program through Windows Firewsall
User Accounts and Family
Safety

Appearance and
Personalization

System
View amount of RAM and processor speed
& Allow remote access

n

Check the Windows Experience Index
Seethe name of this computer | B Device Manager
Clock, Language, and Regicn Windows Update

Turn automatic updating on or off

)

Ease of Access - Check for updates | View installed updates

Power Options
Require a password when the computer wakes | Change what the power buttons do

Change when the computer sleeps L

Backup and Restore
Back up your computer

%

Restore files from backup

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

Check under System\System type:

Page

120



e ¢ h n o | o g vy

@ TEARTHPEOPLE

FPGA Development System User Manual

- LB ™ C=een x|
= ! -
@uv\;ﬂ! » Control Panel b System and Security b System [ 49 | Search Cantrot Pane! ol
S
Cantrol Pencl Hogg View basic information about your computer 5
) Device Manager Windows edition
) Remote settings Windows 7 Home Premium
) System protection Copyright @ 2003 Microsoft Corporation. Al rights reserved.
) Advanced system settings Service Pack 1
Get meore features with a new edition of Windows 7
|
System
Manufacturer: Gateway |
Model: SX2370 - =
Rating: [ﬂ Windows Experience Index '. ’
Processor: AMD A8-3820 APU with Radeon(tm) HD Graphics 2.50 GHz Gateway. |
Installed . able)
| System type: 64-bit Operating System I
Pen and Towee TRBLL 1s available for this Display
Gateway support i
Website: Online support
Computer name, demain, and workgroup settings |
Computer name: Gateway-DkTp-A8 ) Change settings
See also Full computer name: Gateway-DkTp-AB
Action Center Computer description: L
Windaws Update Workgroup: WORKGROUP
Performance Information and
Tools Windows activation
Windaows is activated [ S—

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

File Edit View Project Build Debug Data | Tools  Window Help
Pl | & s B9 - - T Connect to Database.. - | [# [EPT_570_AP_Data_Collector  +|| 5
lieth [l & o1 | 7 <k i | o 2 B3 42 || @ Code Snippets Manager... Ctrl+K, Ctrl+B

i}

Choose Toolbox Items...

» -] References
> [=] Forml.cs Options... Reset...
] Program.cs

V.M Solution Explorer > o
g_' =) | S (2] EE Extension Manager...
E— ; Solution 'EPT_Transfer_Test' (1 project) External Tools...
. i
o (G EPT_Transter Test Settings > Frze Satimre
= > [=d Properties 5
= Customize... v Expert Settings
w
£
B

Import and Export Settings...
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y

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

Options

4 Environment
General
Fents and Colors
Keyboard

» Text Editor

» Debugging

(| Show all settings

Recent files
M  items shown in Window menu
10 iterns shown in recently used lists

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 only
[7] Auto Hide button affects active tool window only

Restore File Associations

[ OK ] [ Cancel

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

Options

(2] =

» Environment

4 Projects and Solutions
General
Build and Run

Text Editor

Debugging

Database Tools

Text Templating

Windows Forms Designer

Show all settings

-——

Projects location:
c\users\nelsonstrfgridocumentsivisual studic 2010\Projects
User project templates location:
cusersi\nelsonstrfgridocumentsiwvisual studio 2010\ Templates\ProjectTemp

User item templates location:

c\users\nelsonstrfgridocumentsivisual studic 2010\ Templates\ItemTemplat

Always show Error List if build finishes with errors
FlT i -

how advanced build configurations

lorer

Always show solution
[7] Save new projects when created

[#] Warn user when the project location is not trusted
[7] Show Output window when build starts

Prompt for symbelic renaming when renaming files

(-]
(=]
(-]

[ 0K ] l Cancel

Go to Build->Configuration Manager.
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¥ EPT Transfer_Test - N | C# 201

File Edit View Project | Build Debug Data Tools Window Help
P ]l - 5 @ | # 25 Build Solution g -| |:a6 -| | e
P dr | 2 & 3 | T Rebuild Selution SHEEE | | I 4y | =1

|4} Publish EPT_Transfer_Test b
| &=

; Solution 'EPT_Transfer_Test' (1 project) o2 Forml EI@

4 E EPT_Transfer_Test
»  [=d Properties
»  |+3] References
> [E] Forml.cs
] Program.cs

Configuration Manager...

saainog ejeq il %0qoo) .

In the Configuration Manager window, locate the “Active solution platform:” label,

select “New” from the drop down box.
Conﬁgulation;li'lanager &‘g |

Active solution configuration: Active solution platform:
[Debug '] [xﬂﬁ ']
Project contexts (check the project cenfigurations te build or dep
Project Configuration <Edit..>
EPT Transfer_Test Debug [=] 26

Close

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

Active solution cenfiguration:

Active solution platform:

Debug

-] s

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

Project
EPT_Transfer_Test

Type or select the new platform:

[l

Any CPU
Itanium
_l

Create new project platforms

[ o

J{

Cancel

)

Close

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

are both showing “x64”.

Conﬁg_ulat'\orTManager

Active solution configuration:

Active selution platform?

[Relea se

f) bes

\

Project contexts (check the project configurations to build o&deploy]:

)

Project
EPT_Transfer_Test

Configuration

Release

Platform
64

Close

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

Then, using the Solution Explorer, you can right click on the project, select Properties
and click on the Build tab on the right of the properties window.

Page

124



@ !EAR1;HPE9PLE
e C n o O g

FPGA Development System User Manual

EPT_Transfer_Test -

File Edit View Project Build Debug Data Tools Window Help
E.;ﬂi]'[jﬂé‘**ﬁﬁ5|ﬂ'm';ﬂ':$ D‘Release '||x54 vHQ

P g QT e oMl R RS e HE @2

Solution Explorer v I > ¥ Forml.cs [Design] ¢ _
=i :
-4 Solution ‘EPT_Transfer_Test' (1 project) [ ot Forml (= @] =]

a _E EP'I_'lrarEier_'les‘_____
> [=4] Properties [£5  Build

> [x3] References Rebuild
> ElFormles (@ pypiish..

) Program.cs

sunog eyeq 1l K0goo) X

Add >
Add Reference...

Add Service Reference...

Set as StartUp Project

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

Properties Alt+Enter

Verify that the “Platform:” label has “Active (x64)” selected from the drop down box.

| File Edit View Project Build Debug Data Tools Window Help
PP S @ ] & a9 - - S E b [Release ~| 64 ~| | [ [EPT_570_AP Data_Collector | | &3 7 (59 3¢ o] i}
Solution Explorer = [ x ETRIMESEE fomi.cs [Design]

= in|

-3 Solution EPT_Transfer_Test' (L project) Application
4 (3 EPT Transfer_Test Configuration: |Active (Release) =] (Pratiorm: [active p64) D)
» [ Properties Build
General

b [l References

sa2unog ejeq gl x0q1001

. S Fomies Build Events
& Program.cs Debug Conditional compilation symbols:
| [] Define DEBUG constant
Resources
" Define TRACE constant
Seti
| e [E] Allow unsafe code
| Reference Paths Optimize code
Signing Errors and warnings
Publish

Suppress warnings:
Treat warnings as errors
@ None
Al

© Specific warnings:

Next, unsafe code needs to be allowed so that C# can be passed pointer values from the
Active Host. Click on the Build tab and locate the “Allow unsafe code” check box.
Check the box
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Data_Collector > EElafUoR Tl Nad Forml.Designer.cs Forml.cs

Application

General
Build
Conditicnal compilation symbaols:
BuillE [] Define DEBUG constant
Debug Define TRACE constant

Resources Allow unsafe code

= —
Settings Optimize code

Reference Pathe Errors and warnings

Signing Warning level: 4

Suppress warnings:

Security

Publich Treat warnings as errors
@ Mone
© Al

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

6.2 Assembling Files into the Project

Locate the EPT FPGA Development System DVD installed on your PC. Browse to the
EPT_Platform_Demo folder where the Project files, copy the*.cs files, and install them
in the top level folder of your EPT Platform Demo project.

| i B - | C\oly\Products\Earth People Technology\DUEPROLOGIC_USB_FPGA_PROJECT 2.8 DVD\Projects_ActiveH

File Home Share View
« v 1 < Jolly » Products » Earth People Technology » DUEPROLOGIC_USB_FPGA PROJECT 2.8 DVD » Projects ActiveHost » EPT Platform_Demo > EPT Transfer Demo v
-
v DUEPROLOGIC_USE_FPGA_PROJECT 2.8 DVD 2 Mame Date modified Type Size
Documentation bin File folder
Drivers obj File folder
~ || Projects_ActiveHost Properties File folder
EPT_Data_Collector B active transfer x64.cs Visual C# Seurce F... 10KE
v [] EPT Platform Demo ¥ App.config XML Configuratic... 1KB
. EP_.I__Transfer__Demo [ BlockTransferPayload.cs Visual C# Source ... 5KB
EPT_Transfer_Demo.csproj Visual C# Project f... 5KBE

bin

B Forml.cs Visual C# Source F... 51 KB
obj B Form1.Designer.cs Visual C# Source F... 59 KB
6.2.1 Changing Project Name
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If you named your project something other than EPT_Platform_Demo, you will have to
make changes to the *.cs files above. This is because Visual C# Express links the
project files and program files together. These chages can be made by modifying the
following:

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

EPT_Platform_Demo = | 2 EPT Platform_Demo.Form1
1 —|.lsi'|g System;
2 using System.Collections.Generic;
3 using System.ComponentModel;
= using System.Data;
5 using System.Drawing;
6 using System.Ling;
7 using System.Text;
8 using System.Threading.Tasks;
9 using System.Windows.Forms;
1e

11 —Inamespace EPT_Platform_Demo
12 i

13 - public partial clas Form

14 {

- pul:llicj

1
b

; I
=] L

InitializeComponent();

[ e I T T
[ N R i |
o

4. Change EPT_Transfer_Demo_Load of Form1.cs to new <project name>_Load
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using System.Runtime.InteropServices;
System.Diagnostics;

—Inamespace EPT_Platform_Demo

1
= public partial class EPT_Platform _Demc : Form
1
= public EPT_Platform_Demo()
1
InitializeComponent();
b
/f Main object 1 C
- private wvoldLEPT Transfer_Demo_Load(¥bject sender, System.Eventirgs e)
1
ff Call the List Devices function
ListDevices();
b

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

namespace ~Flattorm |
partial clas{ZEPtTPla:fc*mTtewc »
1
'/ <summary:
// Required designer wvariable.
A7 </ summary

private System.ComponentModel.IContainer components = null;

'/ <summary:
'f/ Clean up any rescurces being used.
¥
fF </ summary >
'f/ <param name="disposing"strue if managed rescurces should be disposed;
protected override void Dispose(bool disposing)

1
if (disposing && (components != null}))
1
components.Dispose();
H
base.Dispose(disposing);
b
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7. Change the this.Name and this.Text in Form1Designer.cs to new project name.

8. Change this.Load in Form1Designer.cs to include new project name.
TNlsS.OOCIOLS . . AQOA(TN1S . DTOUKE) 7

this.Controls.Add(this.btnCloseDevice) !
this.Controls.Add(this.btnOpenDevice) ;
this.Controls.Add(this.gbTransferControl) ;
this.Controls.Add(this.groupBoxl) ;
this.Controls. = i
this.HName
this.Text
this.Load += new = - mrrand EIﬂthi@PlathIn‘._DEl‘[‘.D@:
this.ghTriggerCut.ResumelLayout (false) ;
this.ghTriggerCut.PerformLayout () ;
this.gbTransferControl.ResumelLayout (false) ;
this.ghTransferControl.PerformLayout () ;
this.groupBoxl.ResumelLayout (false) ;

this.groupBoxl.PerformLayout () ;

this.LEDBox.EREesumeLayout (false) ;

this.LEDBox.PerformLayout () ;
((System.ConmponentModel .. ISupportInitialize) (this.trkbrTimer) ) .EndInit ().

9. Change namespace in Program.cs to new project name
10. Change Application.Run() in Program .cs to new projectname.
nusing System;
nsing System.Collections.Generic;
nsing System.Ling;
nsing System.Windows.Forms;

name space@l‘ ransfe I_DEI['D

I{
static class Program
I {
< SUmMmary:>
The main entry point for the application.
A </ summary>
[5TAThread]
static woid Main ()
{
Application.EnableVisualStyles ()
Epplication.SetConpatibleToxtlRenderingDefault (false) ;
Application.Run(ne T Transfer Demcty);
1
1

Page

129



@ TEARTHPEOPLE

e ¢ h n o | o g vy

FPGA Development System User Manual

6.2.2 Add Files to Project

Open the EPT_Platform_Demo project. Right click on the project in the Solutions
Explorer. Select Add->Existing Item.

Eﬂl EPT_Platform_Demo - Microsoft Visual Studio Ml & | Quick Launch (Ctrl+(Q)
File Edit View Project Build Debug Team Tools Test Analyze Window Help
fe-o|@-amdE|9 -0

Debug | Any CPU - b St | g | L =

Forml.cs Program.cs Form1.cs [Design] Solution Explorer

[€#] EPT_Platform_Demo ~ 3 EPT_Platform_Dema.EPT_Platform_Demo - G}*Dispnsa(hnnld\;pnsingj - m & ,‘ 'G) B G £
1 “Inamespace EPT_Platform Demo + - -
E? 2 - - . Search Solution Explorer (Ctrl+;)
:‘n 3 =] partial class E m Solution "EPT Platform_Demo' (1

= N m _Platform_Demo
o E = ¢ <.;m1la>;->d ) - ks Build Properties
; Raq::::’ )ESIEHE!" variable. Rebuild References
= Y
8 private System.ComponentModel.IContainer components = null; e active_transfer_x64.cs
9 Analyze » | App.config
10 = {7/ <summary> & Publish... FormT.cs
11 Clean up any resources being used. Program.cs
12 £ </ summary> Scope to This
13 /ff <param name="disposing”:true if managed resources should be New Solution Explorer View
14 = protected override void Dispose(bool disposing)
15 { Add P | %7 New ltem...
_§ = if (dispesing &% (components != null)) #  Manage NuGet Packages... 0 Existing ltem...
1 - -
18 components.Dispose(); £ Set as StartUp Project Mew Folder
b i Debug L Reference...
baze.Dispose(disposing); o .
Initialize Interactive with Project Web Reference...
Source Control 3 Service Reference...
% Cut Crl+X t‘ﬂ Connected Service
Output Paste Ctrl+V Analyzer...
i
Show output from: Remove Del Bl Windows Form...
Rename T User Control...
Unload Project 1 Component...
+
¢ Open Folder in File Explorer % Class..

[] Read & Properties Alt+Enter
Browse to the EPT_Platform_Demo project folder and select the active_transfer_64.cs
file. Click Add.

:q] EPT_Plstform_Demo - Microsoft Visusl Studio X & | QuickLaunch (Ctrl+Q) Pl - n
File Edit View Project Build Debug Team Tools Test Analze Window Help 1 Richard Jolly ~ |
f@-o |- W] - -] dbug - AnyCPU - b Start | g1 | 'm -

Form1.Designer.cs® & X active_transfer x64.cs

Forml.cs Program.cs
[c#] EPT_Platform_Demo ~| #2 EPT_Platform_Demo.EPT_Platferm_Deme  ~ | ©, Dispose(bool dispesing)

Enamespace EPT_Platform_Demo

Form?.cs [Design] Solution Explorer -1

Qa«‘l'@‘sﬁﬁ'@‘()ﬁ@

Search Solution Explorer (Ctrl+:) £

>

partial class [ Sclution 'EPT_Platform_Demo' (1 project)

4 [& EPT_Platform_Demo

/ <summary>

/// Required designer variable. Add Existing Item - EPT_Platform_Demo
7 / </ summary>
8 private System.Componentiodel.Tc] A ||« repos > EPT_Platform Demo > EPT Platform Demo » w @  Search EPT Platform Demo 0
9

/1] <summary> ] Organize v New folder =+ m @
11 Clean up any resources being = "
12 / mmary> 5] Documents A Name Date modified
13 /// <param name="disposing”>trug

= Pict
4 B protected override void Dispose( oo bin
15 1 Jack-D-Lantem - Funny Faces - Pumpkin

6

5 if (disposing 8% (components

o
3/10/
’7‘ [ Accounting Properis g
18 components.Dispose(); DPL_USB_FPGA_DEV_SYS_UM 8/
19 } B FormTcs 8
8
3

% % %

obj

: . Order Confirmation Emails
base.Dispose(disposing);

Rlolly B Form1.Designer.cs
B Program.cs

) Microsoft Visual Studic 2017

Output

[ Desktop 3

Show output from:

File name: “ v‘ Visual C# Files (".cs:™.resx™resy ~
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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.

4 EPT_Platform_Demo - Microsoft Visual Studio X | &' QuickLaunch (Ctrl-Q) L o o x
file Edit View Project Build Debug Team Jools Test Analyze Window Help 1 Richard Jolly ~ []
fe-o [ @-2 B 9 -0 | Debug - AnyCPU c bt | _iE| = e M _

orm1.Designer.cs™ active_transfer_x64.cs Formlcs + X [rto Form1.cs [Design]

] #i EPT_Platform_Demo EPT_Platform Demo - @ EPT_Platform_Demo() - @G- o-scam| o ;.E
13 pServices; +
. " ¥ Scorch Solution Explorer (Cirl+;) p-
5 [ Solution 'EPT_Platform_Demo’ (1 project)
16 Enames| rm_Demo 4[] EPT_Platform_Demo
7 { . . o B b S Properties
18 =) public partial class EPT_Platform_Demo : Form b o References
1 {
28 = public EPT_Platform_Demo() b S active transfer xBd.cs
21 { i1 ¢ App.config
22 InitializeComponent(); b E=) Formlcs
23 } b c= Program.cs
24
25
26 // Main object loader
27 = private void EPT_Transfer_Demo_Load(object sender, System.EventArgs e)
28
o 11 th 5 - Solution Explorer
36 ListDevices(); [R—— -0 x
31
32
33 } o= |
32
e 1 -
100% ~ 4 »
Show output from: - [N | = | 2a
[J Ready Ln 13 Col6 Ché INS 4 AddtoSource Control &

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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)| EPT_Platform_Deme - Microsoft Visual Studio 0 & | Cuick Lounch (Ctl+Q) P - B
File Edit View Project Build Debug Team Tools Test Analyze Window  Help 1 Richard Jolly

©-0 | @-2 W -0 | Debug - AnycPy - b st - | g _ \ \ | _

> B X Forml.cs Program.cs Form1l.cs [Design] # X Solution Explorer
B @E- o-5Ca@| o L=
E@ Search Solution Explorer (Cirl+;)

] Solution 'EPT Platform_Dema’ (1 project)

Toolbox

Search Toolbox

Faointer

F BackgroundWorker T
@ BindingNavigator b Properies
@]  BindingSource b =B References
Button b EZ active transfer xBl.cs
CheckBox ¥ App.config

b [ Formies

8= CheckedListBox
b c* Program.cs
[  ColorDialog

& ComboBox

5]  ContextMenuStrip
&% DataGridView

W DataSet

I Comman Controls

Solution Explorer

Team Explorer

Properties

=]z | #

> Containers

b Menus & Toolbars
b Data

I Components

b Printing

b Diclogs

b WPF Interoperability
b General

Locate the button on the Toolbox, grab and drag the button onto the Form1.cs [Design]
and drop it near the top.

;-ﬂ EPT_Platform_Demo - Microsoft Visual Studio XN & Quick Launch (Ctrl+Q) Pl B x
File Edit View Project Build Debug Team Format Tools Test Analyze  Window Help + Richard Jolly = m
ie-o | @ -2 M| 90 o] Debug ~ AnyCPU - b Start - | g | | [ g

active transfer x64.cs

Form1.Designer.cs* Form1.cs* Program.cs Forml.cs [Design]* + X ~ | Solution Explorer

= WE-|B-5¢dm o L
2 Form1 =2 E=E5X Search Solution Explorer (Ctrl+;) P

7 Solution 'EPT_Platform_Demo’ (1 project)

o | e 2 & o o

b Properties

s30In05 ejeg X

Transfer Controls b =B References
b active_transfer_x6d.cs
Serd e D pddress: [ ] %Ann‘cinnﬁg x
3... ..?}'3[? ....S Lezalaz 4 [ Forml.cs
b 1) Forml.Designer.cs
) Formlresx

b © Program.cs

Solution Explorer Rl s

Properties

button3 System.Windows.Forms.Button -
5[] | #
ImageKey [ (none) -
Imagelist (none)
Output RightToLeft Mo
Text Byte
Show output from:
5 Texthlinn MiddleCenter -
Text

The text associated with the control.

[J Ready 117,42 M3k 23 A Add to Source Control a

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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Lc#| EPT Transfer_Test - Micro
File Edit View Project Debug Data Format
N A-SHd | 4 2B|9 -

L= I e A T 3

= | & = EE

Tools Window Help

3 ‘E}ltuult\p 'HL‘Qﬁ}X"Eﬁd:

i Ific ofla g At 84 or O3 g | Fa
3o |ooe W 0 & | & St St er || @S

Solution Explorer * 1 X Forml.cs® Forml.Designer.cs™ Forml.cs [Design]” X [ElafRicht - fd

g Solution "EPT_Transfer_Test' (1 project)
4 [ EPT Transfer Test
> |=d Properties
References

J2101di 3seqeieq Sy

-=| active_transfer.cs
a4 [Z] Forml.cs
‘%] Forml.Designer.cs
‘%] Forml.resx
] Program.cs

£ Solution Explorer [ eEEIEM
Error List
@ 0Errors | 1\ 2 Warnings | Li) 0 Messages

Description

1 Error List [N

Double click on the Open button. The C# Explorer will automatically switch to the

a.l Active Host

-

Transfer Single Byte Transfer Muttiple Bytes

Ve [ LoopBack ] (M Bre |

Send Byte 259 Address 2

Receive Byte

@ fimerlJSB

> All Windows Forms

4 Common Contrals
Pointer

Button
CheckBox
CheckedListBox
ComboBox
DateTimePicker
Label

LinkLabel
ListBox

SrrilElBEE

ListView
MaskedTextBox
MonthCalendar
MNotifylcon
MNumericUpDown

PictureBox

D [ Bl k3 Bl ET [ 5

ProgressBar

- . -
Column Project

#h2x4

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.
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.'I. .'l-

// btnOpenDevice

.'I. .'I-

this.
this.
this.
this.
this.

this

btnOpenievice
btnOpenDevice
btnOpenDevice
btnOpenDevice
btnOpenDevice

.btnOpenDevice.
this.

btnOpenDevice

.Location = new System.Drawing.FPoint(248, 13);

.Name = "btnOpenDevice™;

.5ize = new System.Drawing.5ize(58, 23);

.TabIndex = 2;

.Text = "Open”;

UseVisualstyleBackColor = true;

.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
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)

{

//Open the Device
OpenDevice();

}

private wvoid btnCloseDevice Click{cbject sender, Eventirgs e)

1

if (EPT_AH CloseDeviceByIndex(device index) != @)

{

btnBlkCompared.Enabled = false;
btnBlkComparelf.Enabled = false;
btnTriggerl.Enabled = false;
btnTrigger2.Enabled = false;
btnTrigger3.Enabled = false;
btnTriggerd4.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 dIl 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
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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-FPGA Development System.

6.2.4 Adding the DLL'’s to the Project

Locate the EPT FPGA Development System DVD installed on your PC. Browse to the
Projects_ActiveHost folder. 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 Platform Demo project.
| N B - | C:Jolly\Products\Earth People Technology\DUEPROLOGIC_USB_FPGA_PROJECT 2.8 DVD\Projects_ActiveH

File Home Share View

“ v <« DUEPROLOGIC_USB_FPGA_PROJECT 2.8 DVD » Projects_ActiveHost » EPT_Platform_Demo » EPT Transfer_ Demo » bin » x84 »
Projects_ActiveHost ~ MName Date modified
EPT_Data_Collector 1 ActiveHostad.dll
EPT_Platform_Demo [#5] EPT_Transfer_Demo.exe
EPT_Transfer_Demo 'f'] EPT_Transfer_Demo.exe.config
bin | | EPT_Transfer_Demo.pdb
Debug [#] EPT_Transfer_Demo.vshost.exe

¥ EPT_Transfer_Demo.vshost.exe.c onfig
Release

e EPT Transfer Demo.vshost.exe.manifest
* 4] frdaxxBa.di
Debug J

Release

Save the project.

6.2.5 Building the Project

Building the EPT_Platform_Demo project will compile the code in the project and
produce an executable file. To build the project, go to Debug->Build Solution.
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ﬂ EPT_Platform_Demo - Microsoft Visual Studio
File Edit View Project | Build | Debug Team  Tools Test  Analyze  Window  Help

@~ o | -2 M W 2 BuidSolution Curl+Shift+B  f 4 | |
. Rebuild Solution
Form1.Designer.cs™

g
E_'— Clean Solution
'_:‘ [ o Run Code Analysis on Selution Alt+F11 |?||F||_EI§
Z X Build EPT Platform_Demo B
g I: Rebuild EPT_Platform_Demo
E Clean EPT_Platform_Demo

Transfer Controls & Publish EPT_Platform_Demo

Send Byte: D Run Code Analysis on EPT_Platform_Demo
g ......... Bﬁe .......... Z Bateh Build..

Configuration Manager...

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

Find Results

ARCEAEAL

_ﬂ Find Results

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.
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Manage C\olly\Products\Earth People Technology\DUEPROLOGIC_USE_FPGA_PROJECT_2.8_DVD\Projects_Acti

B ER-

Home Share View Application Tools
&« v <« DUEPROLOGIC_USE_FPGA_PROJECT 2.8 DVD » Projects_ActiveHost » EPT_Platform_Demo » EPT_Transfer_Demo » bin » x64 » Relea:
Projects_ActiveHost " Name Date modified Type

EPT_Data_Collector

%] ActiveHostfd.dIl 20PM - Appli

EPT_Platform_Demo I [] EPT_Transfer_Demo.exe I 0PM  Appli
EPT_Transfer_Demo ¥l EPT_Transfer_Demo.exe.config 10/6/2 1PN XML
. File description: EPT_Transfer_Demo X
bin | | EPT_Transfer_Demo.pdb File version: 1.0.0.0 Plcgf
Debug (5] EPT_Transfer_Demo.vshos| Date created: 5/27/2019 %17 PM Appli

9'] EPT_Transfer_Demo.vshosg| Size: 43.5 KB XML
Release
| | EPT_Transfer_Demo.vshost.exe.manifest 1/13/2014 &31 PM MAN
64
* %] ftd2xx64.dll 1/18/2013 3:54 PM Appli
Debug
Release
obi v

The EPT_Platform_Demo.exe file can now be tested using the DueProLogic board. To
test the file, connect the DueProLogic to the Windows PC using Type A to Type Mini B
USB cable. Make sure the driver for the board loads. If the USB driver fails to load, the
Windows OS will indicate that no driver was loaded for the device. Go to the folder
where the EPT_Platform_Demo.exe file resides, and double click on the file. The
application should load with a Windows form.
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EPT_Transfer_Demo

|EPT USB <-> SerialéJTAG Cab | Close
Transfer Controlg
Send Byte: Address Receive Byte
Byte LoopBack
Multiple Byte: |255 |
Multi Byte At
LED Controls
cnae = L2 (3 ][« ]ls]le]
Switch Controls S—— ERIERER N ERES
»
Shift Left [ 13 |[1a || 15 |[ 18 |17 ][ 18 |
Shit Righ 19 [0 |21 [[ 22 |[ 23 || 2 |
Rt
FlEEEEE]
Shit Dn [ 31 |[ 32 ][ 33 |[ 3 |[ 35 || 36 |
Static Load EPT Image
Erter Timer "u"alue Rt EET Face
Block Controls
Block Send Block LoopBack Block Receive
BLOCK 8 (@) Repititions
BLOCK 16
() Infinite
BLOCK 128
Stop
ISR BLCK
Rst Rst

Address EI Length | E| | | Emors I:I Bytes Transfemed
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With the application loaded, select the USB-FPGA board from the dropdown combo
box and click on the “Open” button.
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EPT_Transfer_Demo

|EF‘T IUSE «-= Seral&JTAG Cab v| Close
Transfer Controls
Send Byte: Address Receive Byte
L LoopBack
Multiple Byte: |255 |
Multi Byte Rat
LED Controls
o nRRnEn
Swich Cortrols Random L7 08 s f[ro f[ o[z ]
»
Shift Left [ 13 |[ 14 |15 || 16 |[ 17 ][ 18 |
Shit Righ K ES ERENEE B
Rst
E=]z ==
sh On [ 31 |[ 32 ][ 33 |[ 3¢ |[ 35 || 36 |
Static Load EPT Image
Erter Timer Value Rst EPT Face
Block Controls
Block Send Block LoopBack Block Receive
BLOCK 8 (® Repititions
BLOCK 16
(3 Infinite
BLOCK 123
Stop
ISR BLCK
Rist Rt

Address EI length | 8 | | Erors I:I Bytes Transfemed
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Click on one of the LED buttons in the middle of the window. The corresponding LED
on the DueProLogic 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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