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Abstract

FX2LP Development Kit.

Cypress’s FXZLE is one of 4he most popular programmable high-speed USB controllers in the industry. Cypress
provides SuiteUSE forcreating windows applications using Microsoft Visual Studio. This application note
demonstrates how 0 build a host application on Microsoft Visual C++ platform, using the Cypress SuiteUSB C#
library, CyUSB.dIl, to perform'USB BULK IN and OUT-transiers with FX2LP and the associated project is tested with
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Overview

AN70486 describes a host application built on the
Microsoft Visual C++ 2008 platform that uses CyUSB.dlII to
communicate with Cypress USB driver, CyUSB.sys. The
host application<communicates with the BULK IN and
BULK OUT endpoints of EX2LP, using the interfaces
provided by the APIs of CyUSB.dIl. The CyUSB.dIl in-turn
communicates internally with® ~Cypress USB driver
(CyUSB sys), for talking to these endpoints. This host
application implements the transier only with devices that
pass the particular VID/PID identification. The example
device used in this applicationnote is the Bulkloop device.
The firmware that is attached along with this application
note causes a loop back of data inside the device. Thus
this host application, awvith the attachet Bulkioop device,
demonstrates the loopback of data.

System Requiremenis

Hardware

A FX2LP DVK (CY3684) bhoard is used as the
development and testing platforms for this example. A
detailed schematic of the DVK is provided in the ‘hardware
folder’ located in the attachment. More information about
the board is available in the ‘EZ-USB Advanced
Development Board’ section of the ‘EZ-
USB_GettingStarted’ document, available at
C:\Cypress\USB\doc\General (after DVK install).
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Software
1. Control Centre — Available through Suite USB 3.4

2. Keil uVision 2 — The 4 K bytes evaluation version is
available with the CY3684 DVK. For the full version,
contact Keil.

3. Microsoft Visual.C# 2008.

Project Directory Siructure

Address |20 €1\ BulkLoopProject Application| Bulkloop A4 EGD
Folders X .
- | BulkloopProject Bulkloap
= | ) Application
= 1557 |
+ ) Bulkloop Release
|2 Relesse
+ |2 Docs
T 9! Bulkloop.sin
.rwers | Microsoft Yisus 0 Solution
|2 Firmware e 8 Wersion: Wisual 200s
|2) Hardware
£ >

Bulkloop Project

This is the project folder attached along with this
application note. This contains the foliowing folders and
files.

m  Application
®  Docs
m  Drivers

®  Firmware
m  Hardware
Application

m  Address: BulkLoopProject\Application

The location contains the main project folder
(Bulkloop), which consists of the following folders and
files.

(BulkloopProject\Application\Bulkloop).
m  Bulkloop
m  Release
m  Bulkloop.sin

Release

m  Address: BulkLoopProject\Application\Bulkloop\
Release

The location contains the Bulkloop.exe, GUI for this host
application.

Bulkloop.sin

m  Address: BulkLoopProject\Application\Bulkloop\
Bulkloop.sin

Open the location to view the source code for the host
application.
Docs

m  Address: BulkLoopProject\Docs

The location contains the related datasheets and
Technical Reference Manual for EZ-USB FX2LP.

Drivers

m  Address: BulkLoopProject\Drivers

The previous location contains the CyUSB.inf and
CyUSB.sys file for FX2LP. Use CyUSB.inf in the
path shown in the following table for the respective OS.

Operating System Folder Path
Windows XP 32bit wxp\x86
\Windows XP 64bit wxp\x64
Windows7 32bit wlh\x86
\Windows7 64bit wlh\x64
Windows Vista 32bit wlh\x86
Windows Vista 64bit wih\x64

Firmware

m  Address: BuikLoopProject\Firmware

The address contains the Bulkloop firmware that is used in
this application note that causes the loopback of data
Iinside the FX2LP device.

Hardware

m  Address: BulkLoopProject\Hardware

The hardware address coritains the schematic of CY3684
development board.

Prerequisites

The prerequisites for testing this application are,

1. CY3684 EZ-USB_GeittingStarted.pdf and DVK Users
Guide.pdf available at C:\Cypress\USB\doc\General
(after DVK install) — contains information on how to
use the CY3684 kit for the first time

2. Introduction to CyUSB.dIl Based Application
Development Using C# — Helps in getting started with
developing host applications using VC#.
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3. Getting Started with FX2LP™ — This document
serves as an introduction for new users to get familiar
with FX2LP.

Block Diagram

Host PC

Host Application
using VC++

!

CyUsb-dll

CyUsb.sys

The ‘Host' (Host PC) and the ‘target’ (FX2LP< based
CY3684 board) are connected through USB cable. The
host application sends data to BULK OUT (EP2 or EP4)
endpoints of FX2LP™ through CyUSB.dll, which in-turn
communicates internally with Cypress USE driver,
CyUSB.sys. When the bulk data reaches the endpoint
EP2 (or EP4), the bulkloop firmware running on Fx2LP,
takes this data and copies it back to EP6 IN (or EP8 IN)
endpoint. The bulk data travels back in reverse through
CyUSB.sys to CyUSB.dIl, and finally reaches the host
application. The host application displays the bulk data
transferred.

For familiarizing with different components of block
diagram, see the following documentation after installing
Suite USB.

CyUSB.dIl: Cypress Suite USB 3.4.xX\CyUSB.NET\
CyUSB.NET.pdf

CyUSB.sys: Cypress Suite USB 3.4.x\Driver\CyUSB.pdf,
after installing the DVK from FX2LP Development Kit.

USB Cable

>

FX2LP (CY3684)

Firmware
EP2 (OUT)
EP6 (IN) >
EP4 (OUT)
EPS (IN) >

Bulkloop device

CY3684: EZ-USB_GettingStarted.pdf and DVK Users
Guide.pdf available at C:\Cypress\USB\doc\General.

EX2LP: EZ-USB_TRM.pdf and fx2lp_datasheet.pdf
available at C:\Cypress\USB\doc.

Introductionto CyUusSB.dll

Earlier, the application writing process involved making
direct callsto drivers. The process of writing an application
was curmbersome; the application had to first get a device
handle and then call device I/O controls or read/write files.
This made access, especially<to mass storage class
devices, very difficult. The new generation of application
development tools from Cypress has a’ simple, more
powerful API. SuiteUSB 3.4 supports’ the CyUSB.sys,
usbstor.sys, and ushhid.sys device drivers increasing the
spectrum of devicés that can be.accessed with this tool.
The following “figure representis the development of
application with the new Suite USB.net.
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New Suite USB.net

[ .NET 2.0 Application (VB, C#, C++, J#) ]

A

l CvUSB.dll ]

[
Y

| CyUSB.sys |

usbstor.sys

e

| usbhid.sys I

USB Driver Stack l

T A

I LISE Host Controller HW | ]
Y
VS

MISC
Device Device

CyUSB.dIl is a managed Microsoit .NET clasSs librafy, and
CyUSB.dIl classes and methods can be accessed from
any of the Microsoft Visual Studio .NET/ managed
languages, such as Visual Basic.NET, C#, Visual J#, and
managed C++. CyUSB.dIl provides a high-level, powerful
programming interface to USB devices. To use the. library;
you need to add a reference to CyUSB.dIl. Then, any
source file that accesses the CyUSB namespace will need
to include a line with the namespace in the appropriate

\

HID
Device

syntax. For more information on CyUSB.dIl see the
Cypress CyUSB .NET DLL Programmer's Reference.

Operation

Host Application

The user interface of the host application (Bulkloop.exe) is
available in the attached source directory
\BulkLoopProject\Application\Bulkloop\Release folder.

WWW.Cypress.com

Document No. 001-70486 Rev. *B 4


http://www.cypress.com/
http://cosmiac.ece.unm.edu/images/b/be/CyUSB_NET.pdf

——
———-—_._.‘_3__

CYPRESS

—
PERFORM

—
——— -
—
—
————
—_— =
—_—

EZ-USB® FX2LP™ Host Application in VC++ 2008 Using Suite USB Library (CyUSB.dll)

Form1 {Form
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¥ Bulideop Application
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- EndpointBox
£ BULK OUT erwdport (0502] —t
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05 05 05 05 05 OS5 OS O5 05 05 05 05 05 05 05 0%
0F 0F OF 05 05 OF OF OF OF 0F 0F 0% 0 OF 05 OF
FULK 00T transfarCOMPLETED

T ’

1

OutputBox
(Texth@xeantrol)

This application user interface is designed to show:

All the USB Devices Connected: Treeview control is
used only to display all the connected USB devices. This
is used to demonstrate that all the devices (supported by
CyUSB.sys, usbstor.sys, usbhid.sys) are supported by
CyusB.dIl.

Bytes to Transfer: This is user selectable byte that
represents the number of bytes to be transferred during
the BULK transfer.

Data to Send (Hex): This is user selectable byte, which is

transferred in loopback fashion, during bulk-loop
operation.
Endpoints: Endpoints available in Bulkloop device

(device with the VID/PID = 0x04B4/ 0x1004) are listed
under the combobox.

Bytes Transferred: A textbox (OutputBox) is used to
display the actual data bytes transferred and the result of
the transfer.

Transfer Data: This command button (DataXferBtn) is
used for initiating the bulk transfers.

Clear: This command button is used for clearing the
OutputBox that displays the actual data transferred.

Exit: Menustripltem (Exit) for exiting the application.

Operation — Broad View

The firmware which is provided in the attachment along
with this application note, when downloaded into the
FX2LP device causes it to enumerate with VID/PID of
0x04B4/0x1004 as a bulkloop device. This particular
device (let us call it the Bulkloop ‘device) has four
Endpoints, configured as follows:

m P2 - BULK OUT, double buffered, size 512
m  EP6 - BULK IN, double buffered, size 512
m  EP4 - BULK @UT, double bufféred, size 512

m  EP8 - BULK'IN, double buffered, size 512

The firmware basically pérforms a loop back of data.
Whenever there is any data in the EP2 OUT, it is
immediately transferred to EP6 IN; and whenever there is
any data in EP4 OUT, it is transferred to EP8 IN.

The host application that is explained in this application
note is used to send the data needed for the loopback to
the OUT endpoint of the device, and retrieve the data from
the IN endpoint of the Bulkloop device. This host
application can be used to send data to OUT endpoint,
and receive data from the IN endpoint of any device
having the particular VID/PID. But in this application note,
this is demonstrated using bulkloop firmware. Since the

WWW.Cypress.com

Document No. 001-70486 Rev. *B 5


http://www.cypress.com/

|
\,g“

CYPRESS

PERFORM

3

|

N

EZ-USB® FX2LP™ Host Application in VC++ 2008 Using Suite USB Library (CyUSB.dll)

Bulkloop firmware immediately transfers the data in the
EP2 OUT (EP4 OUT) to EP6 IN (EP8 IN), the data
received from the IN endpoint is the same as that was
sent to the corresponding OUT endpoint.

In the GUI developed in this host application, a Treeview
control is used to display all the USB devices attached.
Only if the Bulkloop-device is attached, and is selected
from the Treeview, the remaining controls in the form are
enabled. In this example, Bulkloop device is taken to have
the VID/PID values of 0x04B84/0x1004. If the Bulkloop
device is/selected from the Treeview,then the Endpoints
available are listed in the combobox. Select one endpoint
from the list and input the number of bytes to be
transferred and theactual data byte (hex) into the
corresponding textbox. Thern click on the' DataXferBtn to
initiate the transfer. The actual bytes transferred and the

File . Edt  view Project  Build DEbug  ClearCase | Daka

Tools

result of the transfer the textbox

(OutputBox).

is displayed in

Adding Reference to CyUSB.dIl in a
VC++ project

If a new VC++ project is started, to use CyUSB.dIl, we
have to add reference to it as follows.

Go to Project > Properties. In the dialog box, select
Common Properties > Add New Reference. In the
window that opens select Browse tab and point to the
CyusB.dll (C:\Cypress\Cypress Suite USB
3.4.4\CyUSB.NET\lib\CyUSB.dll).

window  Help

_le 2l > = [ X __Release - i - [ «ferdatabo:
Soll (2|3
[=- Comman Froperkies Targeted Framework: | .WET Framework 3.5 ~
F.rame\fvnrk and References References:
CenfiguratiR=rties Flame El Assembly Reference Properties ~
L3Sy sEm
{Dsfstem,Data
<3Syt e, Drawing El Build Propertics
@System. windows. Forms “opy Local False
ESetam. Xml Copy Local Dependencies True 3
Assembly Reference Properties
| Add netnperersrie... || RemoydRefarence |
Add Reference E]@ [E
MET COM Projects | Browse | Recent
Look i | (23 lib Ry -
[E ] cose. di o
»
[
ilts |55 Error List
Fils name: CylISE.di - | e DeviceTres Ve w_AfterSelecti) Eve)
Files of type: | Companent Files [~.dll:" Ub:".olb.". ocx:". exe] - L
Source Code Outlook ®m  When you connect the USB device,.the connection
For viewing the source, open the ‘BulkLoop.sin’ file, between the host and<the device gels, established,
placed under ‘Application\Bulkloop’ folder of the and the event_handler function
attachment. When the bulkloop projects opens in Microsoft usbDevices_DeviceAttached() gets called. This
visual studio, open the solution explorer using View - function in turn calls® a method for updating the
solution explorer. In solution explorer window, under Treeview control with the current list of USB devices
BulkLoop project, Form1.h is placed. Select Formi1.h and attached.
view its sources using View = Code. . . .
®  When any device is selected from the Treeview,
When the host application is running, the execution DeviceTreeView_AfterSelect()EventHandler executes
sequence is as follows: and from that, only if bulkloop device is selected, the
remaining controls on the form are enabled, else they
®m  The global declarations part and the form constructor are disabled.
get executed first, as soon as the GUI is opened.
WWW.CYpress.com Document No. 001-70486 Rev. *B 6
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m  When the target device is disconnected, the
event_handler usbDevices_DeviceRemoved() gets
called. This function also calls a method for updating
the Treeview control with the current list of USB
devices attached. If the removed device is bulkloop
device, then the remaining controls on the form are
disabled.

m  After bulkloop device is connected and selected from
the Treeview control, when you press the ‘Transfer
Data’ /button, the DataXferBtn_Click() function gets
called. This function takes the uSer written data byte
value from the ‘Data to Send (Hex)' field and the
‘Bytes to Transfer’ field on user interface and then
depending on< the endpoint selected from the
combobox, it calls the Xferdata method.

m  This XferData()< funiction Is core to< the USB
communication‘and it is used for doing synchronous
data communication on < endpoints. For more
information on these funetions, check for comments in
the code section that explains the functionality.
Following code snippets explains essential part of the
code.

Code Snippets

The following code snippets are direcily taken from the
form design sources.

Pre-compiler Directives: You can see the line #pragma
once on top. You have to include the following path -below
that line:

#using "C:\Cypress\Cypress Suite USB
3.4_4\CyUSB_NET\Lib\CyUsSB._dlI"

The compiler searches for references along the path
specified in the #using statement. Also you can see the
directives starting with word “using” inside the namespace.
All the directives except the last one are automatically
added when the application is created.

using namespace System;

using namespace System::ComponentModel ;
using namespace System::Collections;
using namespace System::Windows::Forms;
using namespace System::Data;

using namespace System::Drawing;

using namespace CyUSB;

m  using CyUSB: This is to inform the application that
CyUSB.dIl, which is added as the reference library to
this project, is being used. The CyUSB namespace
provides classes and interfaces for cypress USB
communication library (CyUSB.dll).

Object Initialization: Inside the Form1 class (public
ref class Forml : public

System: :Windows: :Forms: :Form) instances of the
various classes required are created.

USBDeviceList” usbDevices;

// create dynamic list of USB devices to
represent all USB devices.

CyFX2Device” dev;

// Create USB(Cypress FX2) device for our
application called dev

CyFX2Device” bulkloopdev;

// Create USB(Cypress FX2) device for
application called bulkloopdev
CyFX2Device” tx2_selected;

// Create USB(Cypress FX2) device for
application called fx2_selected
CyUSBEndPoint” ept;

// Create object of the abstract class,
CyUSBEndPoint

int nodecount;

System: :String” datastr;

In the previous snippet, the USBDeviceList, CyFX2Device,
CyUSBDevice, CyUSBENndPoint classes are from CyUSB
namespace. For details of these classes, see CyUSB.NET
documentation inside Cypress Suite USB
2.4.X\CyUSB.NET\CyUSB.NET.pdf of cypress Suite-USB
installation, on your PC.

The first initialization is for dynamic list of USB devices
called usbDevices. This list is further used in selecting and
instantiating ‘dev’, 'bulkloopdev’, and ‘fx2_selected'. It is
also used in adding the device attachment and
detachment event handlers. (The next three initializations
creates USB devices for the application. ‘bulkloopdev’
fepresents the Bulkloop device attached. In this
application note/ the device with VID = 0x04B4,
PID= 0x1004)¢ ‘ix2_selected’” represents the device
selected by you from the Treeview. ‘dev’ is used for
populating the Treeview control with all the USB devices
attached. The next initialization is for the endpoint, ept,
that is used in the project.

Form Constructor

//Create a list of CYUSB devices
usbDevices = gcnew
USBDeviceList(CyConst: :DEVICES CYUSB |
CyConst: :DEVICES MSC |

CyConst: :DEVICES HID);

// All devices served by
CyUSB.sys,usbstor.sysqusbhid.sys \is added
to

// the list usbDevices

//Adding event handlers for device
attachment and device removal
usbDevices->DeviceAttached += gcnew

System: :EventHandler(this,&Forml: :usbDevice
s_DeviceAttached);

// Eventhandler assigned to DeviceAttached
to handle the event when a

// device is attached
usbDevices->DeviceRemoved += gcnew

System: :EventHandler(this,&Forml: :usbDevice
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s_DeviceRemoved);

// Eventhandler assigned to DeviceRemoved
to handle the event when a

// device is removed

m  usbDevices = gcnew
USBDeviceList(CyConst: :DEVI CES_CYUSB |
CyConst: :DEVICES MSC |

CyConst: :DEVICES_HID): Creates an instance of
USBDevicelList and populates itself with USBDevice
objects representing all the USB devices that are
served by the device selector. The device selector is
indicated by passing the appropfiate parameter to the
class method. Devicé selectar passed here is ORed
combination of DEVICES CYUSB, DEVICES_HID,
DEVICES MSC. CyConst is a static class that
contains these constants and several other constants.
See CyUSB.net documentation for more details.

m  usbDevices=DeviceAttached,ushDevices—>D
eviceRemoved: When a/UUSB device Is connecied
or disconnected from the bus, the connection of the
removal event can be detected and some action can
be taken. Detection of the event is automatically setup
by the USBDeviceList object. Handling of the event
requires that an EventHandler obhject bé assighed to
the DeviceAttached / DeviceRemoved event‘handler.
Thus ‘usbDevices_DeviceAttached” EventHandler is
assigned to the DeviceAttached and
‘usbDevices_DeviceRemoved’ EventHandler is
assigned to the DeviceRemoved. These
EventHandlers are explained later.

for(int i=0 ; 1 < usbDevices->Count ;

i++)

{ ] _ ¢
dev = (static_cast<CyFX2Device”>(usbDevi
ces[i]));

//Assign all devices in
usbDevices(dynamic USBDevicelList)one
by// one to dev
DeviceTreeView>Nodes>Add(dev>Tree);
//adding the devices in the usbDevices
to the treeview control

bulkloopdev = (static_cast<CyFX2Device”>
(usbDevices[0x04B4,0x1004]));

m  usbDevices—>Count: The Count property reflects
the number of USBDevice objects in the
USBDeviceList. Thus inside the ‘for’ loop, all devices
in ‘usbDevices’(dynamic USBDevicelList) are assigned
one by one to ‘dev’, and every device is then added to
the Treeview control using the Tree property of the
CyUSBDevice class.

m  bulkloopdev =
static cast<CyFX2DeV|ce’\>(uszeV|ces[Ox0
4B4,0x1004])): This checks the USBDeviceList for
a device with the given VID/PID (here,

0x04B4/0x1004) and assigns that to ‘bulkloopdev’ of
the type CyFX2Device. If bulkloopdev returns true,
then Bulkloop device is attached, else it is not
attached. Thus the ‘ToolStripStatusLabel’ is updated
accordingly.

Device Attach and Removal Action

®  When a device is attached, the
‘usbDevices_DeviceAttached’ Eventhandler executes
and calls the RefreshDeviceTree() method.

m  Updates the Treeview control with the current list of
USB devices attached. The code is similar to the one
in form constructor for populating the Treeview
control.

= When a device is removed, the
usbDevices_DeviceRemoved EventHandler executes
and calls RefreshDeviceTree method. It also checks
whether the removed device is bulkloop device. If so,
the remaining controls on the form are disabled, and
the combobox cleared.

DeviceTreeView_AfterSelect() EventHandler: This is the
EventHandler that executes as soon as the Treeview
control is selected.

TreeNodé” 'selnode =
DevicélreeView>SelectedNode;
whide(selnode>Parent)

sélnode = selnode~>Parent; //finds the
selected parent node

T™>2_selected =
static_cast<CyFX2Device™>(selnode>Tag);
//finds the seleced device.

m  This code snippet inside the EventHandler finds the
device which Is selected from the. Treeview control,
and assigns that to ‘fx2_selected’.

m  Following that, if the device selected is same as the
bulkloop device, then the remaining controls in the
form are enabled.and calls the Setup_EndPointBox()
method, else thé remaining controls are disabled and
EndPointBox< (combobox diSplaying the available
endpoints) is cleared.

Setup_EndPointBox() method

®  This function sets up the combobox (EndPointBox)
with the endpoints available inthe bulkloop device.

m  For more information on EndPointCount, EndPoints,
bin,  Address properties, see CyUSB.NET
documentation.

xferDataBox_KeyUp() method

m  This function sets up the NumBytesBox(Bytes To
transfer field) with number of bytes to be transferred. If

WWW.Cypress.com
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the length of data bytes entered by you in the
XferDataBox(Data to send(hex)) field is greater than
1 Byte, then this function computes the number of
bytes entered by you, and NumBytesBox is updated
accordingly and disabled. The number of bytes to be
transferred (Bytes To Transfer field) can be updated
by you only if you enter.a data length of 1 Byte. (Data
to Send field).<If you enter a data length greater than
1Byte, thén the xferDataBox_KeyUp() function
updatesthe ‘Bytes To Transfer’ field and disables.

EndpointBox_SelectedindexChanged()
methaod

®  This function enables the NumBytesBox, whenever an
endpoint is selected fram the combobox, and restores
the default values of 512 into ‘Byte to Transfer' field,
and 5 to ‘Data to Send(hex)’ field.

xferDataBox_Leave() method

m  This function ensures that the XferDataBox(Data to
send(Hex)) field is never empty. Accidently if you
leave the field empty, the/ function assigns it the
default value of 5, and number of bytes field Is
assigned the default value of 512.

DataXferBtn_Click() method
Event Handler for the Click event of the DataXferBtn

®  From the Endpoint, which is selected from the
‘EndPointBox’ (combobox), the address of the
selected endpoint is found and stored in ‘addr’.

m  In the ‘if-else’ ladder, the data transfer is done
according to the endpoint selected.

m  if(addr == "0x02"): If the selected endpoint is
EP2 OUT, then first the buffer, buf, is filled by the data
to be transferred to EP2 OUT (from the user entered
XferDataBox). For more information on
EndPointOf(addr), BulkOutEndPt, XferData see
CyUSB.net documentation.

bulkloopdev->BulkOutEndPt =
safe_cast<CyUSB: :CyBulkEndPoint”> (
bulkloopdev->EndPointOf(0x02) );
//Assign EP2 as BulkOutEndPt

BulkResult =
bulkloopdev>BulkOutEndPt->XferData(buf,
len);

//calls the xferData function for bulk
transter(OUT) in the

//cyusb._dll

ept =
static_cast<CyUSBEndPoint”>(bulkloopdev
2>BulkOutEndPt);

//Assign currently selected endPoint
(here EP2) to “ept”

Here BulkOutEndPt is assigned as EP2, which is
returned by bulkloopdev->EndPointOf(0x02).

BulkResult =
bulkloopdev->Bul kOutEndPt—)XferData(buf
len): The XferData method sends or receives len
bytes of data from / into buf. This is the primary 1/0O
method of the library for transferring data. It performs
synchronous (i.e., blocking) I/O operations and does
not return until transaction completes or the endpoint's
TimeOut has elapsed. For all non-control endpoints,
the direction of the transfer is implied by the endpoint
itself. Returns true if the transaction successfully
completes before TimeOut has elapsed. The number
of bytes actually transferred is passed back in len. So
here, for EP2, this method sends len bytes of data
from the buf, and the result of transfer is stored in
BulkResult.

ept =
static cast<CyUSBEndP0|nt">(buIkloopdev
2>BulkOutEndPt): Assigns currently selected
endPoint (here EP2) to 'ept'.

The code is similar for the following endpoints
selected: EP4 and EP2.

else it(addr == "0x86")

/41 EP6 selected

{

bulkloopdev>BulkInEndPt =
safe_cast<CyUSB: :CyBulkEndPoint™> (
bulkloopdév—>EndPointOF(0x86) );
//Assign EP6 as BulkInEndPt

BulkRésuit = bulkloopdev->BulkInEndPt-
>XferDatacbuf, len);

/{calls _the XferData funetion for bulk
transfter(IN) »in the

//cyusb._dIt

ept =
static_cast<CyUSBEndrPoint”™>(bulkloopdev
2>BulkinEndPt);

//Assign curréntiy selectéd endPoint
(here EP6) 40 "ept”

}

If the selected endpointis EP6 IN,

a Here BulkinEndPt is assigned as EP6, which is
returned by bulkloopdev-
>EndPointOf(0x86)

O BulkResult =
buIhoopdev%BulkInEndPt%XferData(bu
T,len): Calls the XferData function for bulk
transfer(IN) from EP6 IN of the device. Since the
endpoint here is ‘BulkinEndPt’ it receives len
bytes of data into buf.

o ept
static cast<CyUSBEndP0|nt’\>(buIkloop
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dev->BulkInEndPt): Assigns currently
selected endPoint (here EP6) to ‘ept’

m  The code is similar for the following endpoints
selected: EP6 and EPS.

®  The rest of the section.in the EventHandler deals with
forming the strings: resulistr (to display the Result of
the transfef) and datasir (to display the bytes
transferred)

Hardware Connections

For this example, all the jumpers on CY 3684 should be left
to their default stateS. You can refer to the default jumper
settings' of the DVK in .the <Table 1 of
EZ-USB_GettingStarted{pdf. This document is available.in
‘USB \doc\General’< folder of ‘the DVK .nstall.. The
Schematic of CY3684 development board /can be found
inside the folder Hardware in the‘associated project.

How to Test the Application

1. Install SuiteUSB 3.4. This' installs Control Centre
utility.

2. In CY3684 FX2LP DVK, select “EEPROM/ENABLE”"
switch to ‘No EEPROM’ position. Connect the (FX2LP
DVK) board to the PC. It enumerates with the default
internal descriptor. Use the CyUSB.inf file in the
driver's folder to bind with the device.” For more
information on binding the  driver, see
MatchingDriverToUSBDevice section in CyUSB.chm
inside folder Drivers or the link Drivers for FX1/FX2LP.
to bind with the device.

Bulkloop Application

Bytes To Transfer

Endpeints

Clear_Click() Method: This is the EventHandler for the
Clear command button for the Click event. This clears the
OutBox (textbox control)

exitToolStripMenultem_Click() Method: This is the
EventHandler for the exitToolStripMenultem for the Cilck
event. This exits from the application.

3. Change the ‘'EEPROM ENABLE’ switch position to
“EEPROM” position, and the EEPROM SELECT
switch to the LARGE EEPROM position on the
device.

4. Open the Control Center application present at ‘Start
- programs > Cypress > Cypress Suite USB 3.4.4
- Control Center’. Download the Bulkloop.iic from
Firmware\Bulkloop folder to the large EEPROM
present on the FX2LP DVK using the Control Centre
utility. Reset the FX2LP, and the device then
enumerates running the bulkloop firmware.

5. If Windows pops up asking you to bind the driver,
repeat the steps explained in Step 2.

6. Now _Open the Host Application GUI by opening
Bulkloop.exe file from Application\Bulkloop\Release
folder. Bulkloop device can be plugged in even after
opening the GUI (follow the previous 5 steps for that
as well). If the buikloop device is not connected, GUI
appears as shown in the following figure.

Data To SendiHex)

Clear Box

Bulkloop Device not connected

7. If the bulkloop device is connected and selected, then GUI appears as shown in the following figure.
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Bulkloop Application

U
E

SE Optical Mouse

E Bytes Ta Transfer Data To Send{Heax)

Endpoints |BULK OUT sndpcint [0:02) ~

&
&

Bulkloop Device Confiected

8. If the bulkloop device is connected, select the 10. Click the ‘Transfer Data’ command button for
bulkloop device from the Treeviewscontrol ahd also transferring data OUT. The data bytes transferred and
select the OUT endpoint, say EP2 OUT, from the the result is displayed in the OutputBox (Textbox
combobox. conitrol).

9. Enter the data byte (in Hex) to be transferred and the
number of bytes to be transferred, in corresponding
Textbox controls.

Bulkloop Application

File

USE Optical Mouse
Bulkloop Device Bytes To Transter |512 Data To Send{Hexl )5

Endpeints |BULE OUT endpoint (.02

A

Ox01z0 05 05 05 05 05 05 05 05 05 0505 05 05 05 05 05 A‘

0x01320 05 05 05 0O& 05 05 OFf 05 OF 05 OS5 0O 05 05 05 05
Ox0140 0O 0E 0L 0OE 0OEF OB 0OF OE OF OF 05 0OF 05 05 05 05
0x0150 05 05 05 05 05 05 05 05 05 05 05 05 05 05 05 05
0x01e0 05 05 05 0O& 05 05 OF 05 O OS5 OS5 O 05 Q5 05 0F
0x0170 0O 0E 0L 0OEf 0OEF OB 0OF OE OF 0OF 05 OE 05 OS5 0L 0OF
Ox01s0 05 05 05 05 05 05 05 05 05 05 05 05 05 05 05 05
0x0120 0E 0F 0L 0OFf OF OB OF OE OF OF 05 0 OF O5 0F OF
Ox01a0 0O 0E 0L 0O& 0OF OB 0OF OE OF 0OF 05 05 05 OS5 05 0OF
Ox01EDQ 05 05 0% 05 05 05 05 05 OS5 05 05 0OF O5 OS5 05 0%
0x01C0 OE 0F 0L OF OF OB OF OE OF OF 05 OFE 05 Q5 05 OF
Ox01D0 05 05 05 05 05 05 05 05 05 05 05 05 05 05 05 05
0x01EQ 05 05 05 0O& 05 05 OFf 05 OF5 05 OS5 O 05 O5 05 05
Ox01F0 0OE 0F 0L 0O& 0OEF OB 0OF OE OE OF 05 OE 05 05 0L 0OF
EULE 0OUT transferCOMPLETED

B3

BULK OUT transferCOMPLETED

11. Now select the corresponding IN endpoint, EP6 IN from the combobox and click ‘Transfer Data’ button for transferring the
data in.
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Bulkloop Application

File:

USE Optical Mouse

Bulkloop Device Bytes To Transfer Data To Send{Hex) |5 |

Endpeints |BULKIN endpoint [0x86] v|
Trasfer Data Clear Box
0x01Z0 05 05 05 05 05 05 05 OE 05 05 05 05 05 05 05 OF ~
0x0130 05 05 05 05 05 05 05 05 05 05 05 05 05 05 05 05
0x0140 05 05 05 05 05 05 05 OE 05 05 05 05 05 05 05 OF
0x0150 05 05 05 05 05 05 05 05 05 05 05 05 05 05 05 05
0x01e0 0t 0L 0E 0OF 05 0L QL OF 0OF 0F 0OF 0f 0F 0& O&F OF
0x0170 0OE 05 05 OF O 05 OF OE 05 05 OF 05 05 OF 05 OF
0x0180 05 o0& 05 05 05 05 05 05 05 05 OF OfF a5 05 05 05
0x01%0 05 05 05 05 05 05 05 05 05 05 05 05 05 05 05 0F
0x0l40 05 05 05 05 05 05 05 05 05 05 05 05 05 05 05 05
Ox01E0 05 05 05 05 05 05 05 OF 05 05 05 05 05 05 05 OF
O0x0lCo 05 05 05 05 05 05 05 05 05 05 05 05 05 05 05 05
Ox0lDO0 05 05 05 OF 05 05 05 05 05 05 05 05 05 05 05 OF
0xPlED 05 05 05 05 05 05 05 05 05 05 05 05 05 05 05 05
0x01FD 0t 0L 0E 0OF 05 0L QL OF 0OF 0F 0OF 0f 0F 0& O&F OF
BULE IN transferCOMPLETED
»

BULK IN transferCOMPLETED

12. It can be seen that the data transferred IN is same as idfi

that is transferred OUT, due to the bulkloop firmware Additional Resources

running in the device. 14 Cypress CyUSB .NET DLL Programmer's Reference:
13. Similarly, it can be tested using the EP4 OUT and For more information on CyUSB.dlIl

EP8IN as well. 2. Introductiond to CylSB.dIl Based Application

Developnmient Using C# - Helps in getting started with
developing host applications.using VC#

3. Intfoduction »to CyAPLlib Based Application
Development Using VC++ - Helps. in getting started
with developing host applications using VC++

4. Getliing Started with FX2LP ™
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