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1 Introduction

This application note illustrates how to detect the insertion and removal of USB devices on a system by
using an application example called “"D2XXNotify” which is available as a free download from FTDI
website at http://www.ftdichip.com/Support/SoftwareExamples/CodeExamples/VC++.htm . The
application watches for a WM DEVICECHANGE message which is activated, processed and sent to the
window whenever a user adds/removes something from the computer e.g. plugging in a USB thumb

drive, FTDI devices.

Any software code examples given in this document are for information only and are not supported by
FTDI.
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2 How to Detect a USB Device Insertion and Removal

Windows Operating System broadcasts basic notifications message to any application with a top-level
window by processing a WM _DEVICECHANGE. A top-level window is a window that has an independent
existence under the window manager. It can be moved and resized independently.

The WM_DEVICECHANGE message notifies the application of a change to the hardware configuration of a
device or the computer. If the application is not a top-level window or it is required to be notified on all
other types of device changes, the application can use a Win32 Application Programming interface (API)
function called RegisterDeviceNotification which registers the application with the system to receive
device notification events. This function will be given a “handle”, which is a pointer to a
DEV_BROADCAST DEVICEINTERFACE structure (contains all information about a class of device) and a
flag which is DEVICE NOTIFY WINDOW HANDLE or DEVICE NOTIFY SERVICE HANDLE. A Win32 API
function UnRegisterDeviceNotification closes the specified device notification handle returned by
RegisterDeviceNotification function. For further information please refer to the Microsoft website.

2.1 RegisterDeviceNotification Function

The following C code example shows how the RegisterDeviceNotification function registers an application
with the system to receive device notifications.

DEV_BROADCAST DEVICEINTERFACE dbch;
dbch.dbcc _size = sizeof (dbch);
dbch.dbcc _devicetype = DBT DEVTYP DEVICEINTERFACE;
for (int i = 0; 1 < sizeof (GuidInterfacelist); i++)
{
dbch.dbcc classguid = GuidInterfaceList[i];
dbch.dbcc name[0] = '\O';
NotificationHandle = RegisterDeviceNotification( GetSafeHwnd(), &dbch,
DEVICE NOTIFY WINDOW HANDLE) ;
}
The function takes a handle GetSafeHwnd(), a flag parameter value DEVICE_NOTIFY_WINDOW_HANDLE
and a DEV_BROADCAST_DEVICEINTERFACE data structure. The DEVICE_NOTIFY_WINDOW_HANDLE
specifies that the caller is a window and the DEV_BROADCAST_DEVICEINTERFACE data structure defines
the size of this structure, device type DBT DEVTYP DEVICEINTERFACE, the name of the devices and the
interface device Globally Unique Identifier (GUID), GuidInterfaceList which are explained in section 2.2.

NOTE: Values of the DEV_BROADCAST_ DEVICEINTERFACE data structure need to be edited to fit the
application requirements. To use the above code, ensure that the Dbt.h header is included to an
application. For further details please refer to Microsoft website.
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2.2 Device Globally Unique Identifier (GUID)

Plug and Play (PnP) devices are typically associated with two different GUIDs, a device interface GUID,
and a device class GUID. A device class GUID defines a broad category of devices. When you look in the
Windows Device Manager, it is ordered by the type of devices. Each of those devices is a device class and
each of those classes is identified by a device class GUID. A device interface GUID specifies a particular
input/output interface contract. Every instance of the device interface GUID is expected to support the
same basic set of inputs/outputs. The device interface GUID is what the device driver will register and
enable or disabled based on the PnP state. Refer to section 2.1, a “for loop” code which shows how to
register multiple device notifications for each GUID.

The following code lists GUIDs for device interface classes.

static const GUID GuidInterfacelist[] =

{
// USB Raw Device Interface Class GUID

{ Oxabdcbfl0, 0x6530, 0x11d2, { 0x90, Ox1f, 0x00, OxcO, 0Ox4f, 0xb9, 0x51,
Oxed } },

// Disk Device Interface Class GUID
{ 0x53f56307, Oxbobf, 0x11d0, { 0x94, 0xf2, 0x00, Oxal0, 0xc9, Oxle, O0Oxfb,
0x8b } 1},

//Human Interface Device Class GUID
{ 0x4dle55b2, Oxflef, Oxllcf, { 0x88, Oxcb, 0x00, Oxl1ll, Ox11l, 0x00, 0x00,
0x30 } 1},

// FTDI D2XX Device Class GUID
{ 0x219d0508, 0x57a8, 0x4ff5, {0x97, Oxal, Oxbd, 0x86, 0x58, 0x7c, 0xo6c,
O0x7e b,

// FTDI_VCP Device Class GUID

{0x86e0dle0L, 0x8089, 0x11d0, {0x9c, Oxed4, 0x08, 0x00, Ox3e, 0x30, Ox1lf,
0x73 }ol,
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2.3 Processing WM_DEVICECHANGE message

Whenever a device change (i.e. device insertion and removal) is detected and a WM DEVICECHANGE
message is sent to the application, the message structure will transport the events value that has
occurred in the WParam of the message. The wParam can have various values from the Dbt.h header
file. For example DBT DEVICEARRIVAL and DBT DEVICEREMOVALCOMPLETE indicate arrival
and removal of device respectively. For further details please refer to_Microsoft website.

Insert or Remove
device to/from
the PC

System detect
device insertion

Figure 2.1 Processing WM_DeviceChange message

or removal
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application
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The sample code below shows how the WM_DEVICECHANGE message is processed when the application
receives it:

BOOL CD2XXNotifyDlg::0nDeviceChange (UINT EventType, DWORD dwData)
{

char Word [50];

char Wordl [57];

char Word2 [50];

char Word3 [50]

char ch =" ';

CString Msg = "duh";

switch ( EventType)

{

case DBT CONFIGCHANGECANCELED:
Msg.Format ("DBT CONFIGCHANGECANCELED") ;
break;

case DBT CONFIGCHANGED:
Msg.Format("DBT_CONFIGCHANGED");
break;

case DBT CUSTOMEVENT:
Msg.Format ("DBT CUSTOMEVENT") ;
break;

case DBT DEVICEARRIVAL:
Msg.Format("DBT_DEVICEARRIVAL");
break;

case DBT DEVICEQUERYREMOVE:
Msg.Format("DBT_DEVICEQUERYREMOVE");
break;

case DBT DEVICEQUERYREMOVEFAILED:
Msg.Format("DBT_DEVICEQUERYREMOVEFAILED");
break;

case DBT DEVICEREMOVEPENDING:
Msg.Format("DBTiDEVICEREMOVEPENDING");
break;

case DBT_DEVICEREMOVECOMPLETE:
MSg.Format("DBT_DEVICEREMOVECOMPLETE");
break;

case DBT DEVICETYPESPECIFIC:
Msg.Format("DBTiDEVICETYPESPECIFIC");
break;

case DBT_QUERYCHANGECONFIG:
Msg.Format("DBTiQUERYCHANGECONFIG");
break;

case DBT DEVNODES CHANGED:
Msg.Format("DBT_DEVNODES_CHANGED");
break;

case DBT USERDEFINED:
MSg.Format("DBTiUSERDEFINED");
break;

default:
Msg.Format ("Event type %d",EventType);

’
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PDEV_BROADCAST DEVICEINTERFACE pdbch = (PDEV_BROADCAST DEVICEINTERFACE)dwData;

if ( pdbch!=NULL && pdbch->dbcc devicetype==DBT DEVTYP DEVICEINTERFACE)
{

CString Msg2;

Msg2.Format ("%s: %s",Msg,pdbch->dbcc name) ;

Msg = Msg2;

}

if (Msg == "DBT_DEVNODES_CHANGED")

{
CListBox* EventList = (CListBox*)GetDlgItem(IDC EVENT LIST);
EventList->AddString (Msg) ;

else

strncpy (Word,Msqg,17) ;
Word[17] = '"\O0';
if ( strcmp ( Word, "DBT DEVICEARRIVAL" y== 0 )
{
strncpy (Wordl,Msg, 44) ;
Wordl[44] = '"\O0';
strncpy (Word2, Wordl, 17);
Word2[17] = '\O';
strncpy (Word3, &Wordl([27], 17);
Word3[17] = '"\O0';

else

strncpy (Word, Msg, 24) ;

Word([24] = '"\0';
if ( strcmp ( Word, "DBT_DEVICEREMOVECOMPLETE" y== 0 )
{ strncpy (Wordl,Msg, 51) ;
Wordl[51] = '\O';
strncpy (Word2, Wordl, 24);
Word2[24] = '"\0';
strncpy (Word3, &Wordl([34], 17);
Word3[17] = '"\O0'; }
}
if (Word3[0]== 'V")

{
CListBox* EventList =
(CLiStBOX*)GetDlgItem(IDC_EVENT_LIST);
EventList->AddString (Word2) ;
EventList->AddString (Word3) ;

}
return TRUE;
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3 D2XXNotify Application

The “"D2XXNotify” application provides a user interface to detect insertion or removal of USB devices on a
computer. The application source code is available as a free download from the FTDI website.

3.1 Running the D2XXNotify Application From the Executable

The executable file "D2XXNotify.exe” can be downloaded from the FTDI website in a compressed zip file
called “"D2XXNotify.zip” (this also contains the application source code).
Uncompress the file using an extraction tool. There are many available on the web such as Winzip or

WinRAR.

Run the executable file by double clicking on "D2XXNotify.exe” icon. D

and the screen as shown in Figure 3.1 should appear

DZXXNotify

FTD 2 device interface events

o]

Cancel

Figure 3.1 Run the Application from Executable File

When a USB device is inserted into a computer, a USB device interface event notification will be
sent and the application receives the WM_DEVICECHANGE message. The application then calls the

appropriate function specified in the Message Map (see section 3.2 ) and the screen appears as shown in

Figure 3.2
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FTDZ device interface events

DBET_DEVMODES_CHAMGED
DBT_DEVICEARRPIAL
Vid_053fPid_B357
DBET_DEVMODES_CHAMGED
DET_DEYMODES_CHAMGED
DBET_DEVMODES_CHAMGED
DBET_DEVMODES_CHAMGED
DBT_DEYMODES_CHANGED
DBET_DEVMODES_CHAMGED
DBET_DEVMODES_CHAMGED

] | Cancel

Figure 3.2 Application Receive DBT_DEVICEARRIVAL message

With reference to Figure 3.2, the "D2XXNotify” application displays the "DBT_DEVNODES_CHANGED”,
DBT_DEVICEARRIVAL” messages and the PID and VID of the device when a device has been added to the
system (the system sent the DBT_DEVNODES_CHANGED and DBT_DEVICEARRIVAL device events).
When a USB device is removed from the computer, a USB device interface event notification will be
sent and the application receives the WM_DEVICECHANGE message and the screen appears as shown in
Figure 3.3

D2XXNotify (%]

FTD & device interface events

CBT_DEVMODES_CHAMGED
CBT_DEVMODES_CHAMGED
CBT_DEVMODES_CHAMGED
CBT_DEVICEREMOVECOMFLETE
Yid_058fFid_B337

0k | Cancel

Figure 3.3 Application Receive DBT_DEVICECOMPLETE message

With reference to Figure 3.3, the "D2XXNotify” application displays the "DBT_DEVNODES_CHANGED"” ,
DBT_DEVICEREMOVECOMPLETE” messages and the PID and VID of the device when a device has been
removed from the system (the system sent the DBT_DEVNODES_CHANGED and DBT_
DEVICEREMOVECOMPLETE device events).
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Alternative Approach : Building and Running the D2XXNotify Application From Visual Studio
Alternatively, open the extracted file "D2XXNotify” and open the project solution on Microsoft Visual

Studio by double clicking “d2xxnotify.sIn” file .and the window will appear as

shown in Figure 3.4
[BEIE

@0 d2xxnotify - Microsoft Visual Studio

Fle Edt view Project Buld Debug Tools window Help

E U SER =2l A @B Ja-E-EEd 8§ G &5 b Debug - Win32 ~ | [# DEVICE_NOTIFY &
Solution Explorer - Solution ‘dz:omatify (1 pr... = & X Start Page  D2XXNotifyDlg.cpp ~ X |Properties ARSI
g 2 i 0
=N CNER - G CD2XHMatiyDlg || ;% onritvialogty || OrinitDialog ¥CCodeFunction [+ ||
éj %”;;;::”;Tm (1 project) striboutMenu.LoadString (IDS_ABOUTBOX) : = E
E jotify | T &
& B toader Hes 1 (!straboutlenu.IsEmpty()) 4
] dzxeguidh 1 (Name) onlnitDislog £
1] D2HokFyh p3yshenu->Appendiienu (HF_SEPARATOR) ; Accase protected B2
(1] DENGHFDIL pSysMenu->ippendlienu (HF_STRING, IDM_ABOUTEOX, striboutMenu); Canovemids  True S
1] Resource h ) &
|h] Stdafxh 3 &
1] vepguid.h IsConstant False
(3 Resource Files B // Set the icon for this dialog. The framework does this automatically
= | Source Files r // when the application's main window is not a dialog IsTnine False
4 DaxkMotiFy. o SevIcon(u_hIsen, TRUE): /4 Set big icon
L5 DZXRMotify.rc SetIcon(m_hlcon, FALSE); // set small icon IsSedled False
€7 D2xxMotifyDlg.cop TsShared False
] stdafx.cop // TODG: kdd extra initialization here
Isvitual True

[Z] ReadMe.txt
Mustimplement False

DEV_BROADCAST DEVICEINTERFACE dbeh;
TypeString  BOCL

dbch.dboe_size = sizeof (dbohl
dbch.dbce_devicetype = DET_DEVTYP_DEVICEINTERFACE;

dbch.dbee_classguid = FTDI_D2XX_GUID;//FTDI_WCP_GUID;

dbch.dbee_nawe[0] = V00

NotificationHandle = RegisterDeviceNotification| GetSafeHwnd(), &dboh, DEVICE_NOTIFY I

[/ ifi WedotificationHandle==NULL)
e GetDlgltem (IDC_STATUS) ->FetWindowText ("Cannot register for Wimd class device noti:

return TRUE: // return TRUE unless you set the focus to & eontrol

Eoid CD2XXNorifyblg: : OnSysCommand (TINT nID, LEARRM 1Param)

if ((nID & OxFFFO] == IDM_ABOUTEOX)
1
CinoutDly dlgihout;
dlgibout.DoModal () ;
3
else
1
CDialog: :OnSysComwand (nID, lParam);

)
v
g Solution Explo. . [ Chass View [ Fraperty Man... | < >
Cutput -0 x
Show output from: Debug MR RESIESE e
‘DZCWotify.exe': Loaded 'C:)\UINDOWS\system3Z)secupapi.dll® ~
'DZCMorify.exe': Unloaded 'C:\UINDOWS\systemdZ)setupapi.dll®
The program '[2144] D2Xotify.exe: Native' has exited with code 2 (0x2)
*| (Name)
< 3| || Sets/retums the name of the objsct.
[ Ciode Definition Window | $2Cal Browser | (=] Output [G3Pendng Checkins
Ready Ln 130 Col 37 Ch3g IS

Figure 3.4 Open the Application in Visual Studio

Once an application is opened, it is necessary to build the application to delete files from a previous build.
This build also creates a “"D2XXNotify” executable. To build and clean the “D2XXNotify” application using
Visual Studio, go to “Build” tab and click “Clean Solution” and “Rebuild Solution”

' d2xxnotify - Microsoft Visual Studio
File Edit ‘“iew Project | Build | Debug Tools  Window  Help

b a» | 25 5= Build Solution F7 SR R A=A ™ - e = - = | b Debug - Win32
Solution Explorer - Solution 'd2:x Rebuild Solution  Ctrl+Al+FT D2%¥NotifyDlg.cpp
= @ [= Ds‘i Clean Solution W Dlg ~ || 3% OnInitDialog()y

é: %”g;;::xi_”fufyl (tpr Build D2ixMatify striboutMenu. LoadString (IDS ABOUTEOX) :
'E oty ’ i . | -
& B Header Files Rebuild DZxxhatify ;Lf {'striboutlenu. IsEmpty ()
n] dZxxguid.h Clean DEXAMatf
31 D2ty b men entey pSysMenu->ippendienu(NF SEPLRATOR] ;
] DZANotiFyDlg Praject Only 4 pEysMenu->AippendMenu (MF_STRING, IDM ABOUTEOX, striboutMenu):
n] Resource.h Bakch Build. .
] stdaf.h
ﬂ wepguid.h
[ Resource Files £ compile CHl+FT

= | Source Files
Cj D2wxMotify, cpp SetIconim hIcon, TRUE): /4 Set big icon

2 D2¥ENatify.re SetIconim hIcon, FALSE): /7 Bet swall icon
€+ D2¥NatifyDlg. cpp
€4 Stdafx.cpp /4 TODO: Add extra initialization here

[£] ReadMe.bxt

Configuration Manager...
Set the icon for this dialog. The framework does this automatically

when the application's mwain window is not a dialog

DEV_BROADCAST DEVICEINTERFACE dbch;
dbhrh_odbher size = s2izenf idhchl

Figure 3.5 Build the Application

After clicking “Rebuild Solution” the IDE will compile the source code with no compilation errors if the
source code hasn’t been altered.

To run the application, go to “"Debug” tab and click "Start Without Debugging”
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d2xxnotify - Microsoft Visual Studio
File  Edit  Wiew  Project  Build | Debug | Tools  Window  Help

B A £ Windows 3 [ A=A = R ENE:Y = I N
Solution Explorer - Solution 'd2:xxnotify't | Start Debuaging FS fg.cpp
= EI ‘E-. R - .
b | B Y [ Skart wWithout Debugging Chrl+F5 3 | | 5% OnInitDialog()
.53 Ei%“g';lisxi_”fmw (Lpraject) | 2b attach to Process. . Menu. LoadString [IDS ABOUTEOX) ;
= otify . -
o [ Header Files Exceptions. .. ChrH-aIE+E AboutMenu. IsEmpty () )
h] dZ:xguid.h &=
j szxﬁdotify H =) step Into FIl enu—shppendMenu (MF_SEPARATOR) ;
ﬂ D2xMatifyDlg.h [;E Skep Qwer F10 Menu->aippendfenu (HF_3TRING, IDM ABOUTEOZ, =t
] Resource.h
] stdafih ]
ﬂ vepguid.h Mew Breakpoink 3
1 Resource Files con for this dialog. The framework does the
= | Source Files merr—erw= application's main window is not a dialog
Cj DzssMotify.cpp SetIcon(m hIcon, TRUE): ff Zet big icon
i DEXEMatify.re SetIcon{m hIcon, FALSE): J/ Ser small icon

€+ D2HMotiFyDlg.cpp
C+ Stdafz.cpp

J4 TODO: Add extra initialization here
[£] readms.txt

DEV_BROADCAST DEVICEINTERFACE dbch;

dbeh.dbee size = sizeocfidbeh):
Figure 3.6 Run the Application from the Debug tab
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3.2 Message Map

Message Map is the Microsoft Foundation Class (MFC) way of handling application messages. It is a table
that correlates messages and member functions. When a window receives a message, MFC scans the
window’s message map to determine if the handler exists for that message and specifies which message
needs to be called. The following C code example illustrates how the message map can be used within
the application.

class CAboutDlg : public CDialog

{
void CD2XXNotifyDIg::0OnPaint();
BOOL CD2XXNotifyDIg::0OnDeviceChange(UINT EventType, DWORD dwData);
protected:
DECLARE_MESSAGE_MAP()
b

void CAboutDIg::DoDataExchange(CDataExchange* pDX){}

BEGIN_MESSAGE_MAP(CD2XXNotifyDlg, CDialog)
ON_WM_PAINT()

ON_WM_DEVICECHANGE()
END_MESSAGE_MAP()

void CD2XXNotifyDIg::0OnPaint()

{r
BOOL CD2XXNotifyDIg::0OnDeviceChange(UINT EventType, DWORD dwData)

{3

When an application receives a message, the windows message map will be scanned to see if the handler
for WM_PAINT() and WM_DEVICECHANGE() exist and call the OnPaint and OnDeviceChange functions.

DECLARE MESSAGE MAP tells the application that the class in which this is called is going to have a
message map and handle messages. A class can only have one message map.

BEGIN MESSAGE MAP begins the definition of the message map by specifying the name of the class
whose message map this is and the name of the base class.

END MESSAGE MAP ends the definition of the message map.

To use the above example code ensure that the MFC Library is included into the application. For more
information on message maps see Message Handling and Mapping Topics.
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