/1 DT3.cpp : Defines the entry point for the application.

11l

/1 Copyright (C) 2001, Intel Corporation

/1 Al rights reserved.

/] Permission is hereby granted to merge this programcode with other program

/1 material to create a derivative work. This derivative work may be distributed

/1 in conpiled object formonly. Any other publication of this program in any form

/1 without the explicit perm ssion of the copyright holder is prohibited.

11l

/1 Send questions and comments to John. Hyde@ntel.com

11l

11l

/1 This programis a "mninumfeature" USB Dunb Terminal program

/1 1t's goal is to show how a sinple serial device can be sinply connected to USB using
/1 a USB I/ 0O device. This exanple uses the EZUSB m crocontroller and the firmware to
/1 inplement the USB-to-serial -to-USB conversion is al so avail abl e as an exanpl e program
Il

/1 See the acconpanyi ng docunentation for a description of this exanple program

11

#i ncl ude "stdafx. h"
#i ncl ude "resource. h"

extern "C' {

/] Declare the Clibraries used
#i ncl ude "set upapi . h"

#i ncl ude "hidsdi.h"

#i ncl ude "process. h"

}
#defi ne MAX_LOADSTRI NG 100

/1 d obal Variables:

H NSTANCE hl nst; /] current instance

HWAD Mai nW ndow; // Handl e for main w ndow

TCHAR szTitl e[ MAX_LQADSTRI NG ; // The title bar text

TCHAR szW ndowCl ass[ MAX_LQADSTRI NG ;

char Buffer[2000]; /1 A screen full of characters

int Bufferlndex; /1 A pointer into Buffer

const char *SignOn = "\n Select Connect fromthe File nenu to search for 'Seriall" USB I/O device -";
const char *Found = "-> found\n";

const char *Speci al " ** F1 Pressed ** ";
HANDLE ReadHandl e, Wit eHandl e;
bool Ful I Dupl ex;

/1 Forward declarations of functions included in this program
ATOM M/Regi st er A ass( H NSTANCE hl nst ance) ;

BOCL Initlnstance( H NSTANCE, int);

LRESULT CALLBACK WhAdProc( HWND, U NT, WPARAM LPARAM) ;

LRESULT CALLBACK About (HWAD, Ul NT, WPARAM LPARAM ;

BOCL OpenUSBdevi ce(char*);
DWORD W NAPI Li st enToUSB( LPVA D) ;
DWORD Di spl ayError(const char*);

/1 Entry point for this program
int API ENTRY W nMai n( H NSTANCE hl nst ance, H NSTANCE hPrevl nstance, LPSTR | pOndLi ne, int nCrdShow) {
/1 Declare |ocal variables

M5G msg;

HACCEL hAccel Tabl e;

/1 Initialize global variables
Ful | Dupl ex = true; ReadHandle = 0; WiteHandl e = 0;
LoadStri ng(hl nstance, | DS APP_TI TLE, szTitle, MAX_LOADSTRI NG ;
LoadStri ng(hl nstance, | DC _DT3, szW ndowd ass, MAX_LOADSTRI NG ;
M/Regi st er d ass( hl nst ance) ;

/1 Initialize application
if (!lI'nitlnstance (hlnstance, nOndShow)) { return FALSE;
hAccel Tabl e = LoadAccel erat or s(hl nstance, (LPCTSTR)IDC DT3);

/1 Main message | oop:
whil e (Get Message(&rsg, NULL, 0, 0)) {
if (!Transl at eAccel erat or (nmsg. hwnd, hAccel Tabl e, &rsg)) {
Transl at eMessage( &nsQ) ;
Di spat chMessage( &nsg) ;
}
}

return nsg. wPar am

}



/1 Register the wi ndow class. (required)
ATOM MyRegi st er G ass( H NSTANCE hl nst ance) {
VWADCLASSEX wcex;

wecex. chSi ze = si zeof (WNDCLASSEX) ;

wcex. style = CS_HREDRAW | CS_VREDRAW

weex. | pf nwidPr oc = ( WNDPROC) WhdPr oc;

wecex. cbd sExtra = 0;

wecex. cowhdExtra = 0;

wcex. hl nstance = hl nstance;

weex. hl con = Loadl con(hl nstance, (LPCTSTR)ID _DT3);
wecex. hCur sor = LoadCursor (NULL, | DC_ARROW ;

wecex. hbr Background = ( HBRUSH) (COLOR_W NDOM1) ;

wecex. | pszMenuNane = (LPCSTR) | DC_DT3;

weex. | pszd assNane = szW ndowd ass;

weex. hl conSm = Loadl con(wcex. hl nstance, (LPCTSTR)I D _SVALL);

return Regi sterd assEx(&ncex);

}

/1 Initialize the programand create nain w ndow
BOCOL | nitlnstance(H NSTANCE hl nstance, int nCmdShow) {
HMD hwhd;

hlnst = hlnstance; // Store instance handle in our global variable
hwid = O eat eW ndow szW ndowd ass, szTitle, W5 OVERLAPPEDW NDOW

CW USEDEFAULT, 0, CWUSEDEFAULT, 0, NULL, NULL, hlnstance, NULL);
if ('hwhd) return FALSE;

Mai nW ndow = hWd;
ShowW ndow( hwhd, nCrdShow) ;
Updat eW ndow( hWhd) ;

return TRUE;
}

/1 Processe nessages for the main w ndow
LRESULT CALLBACK WhdProc( HWAD hWid, U NT nessage, WPARAM wParam LPARAM | Paramnm) {
int D, Event, Success, i;
PAI NTSTRUCT ps;
HDC hdc;
RECT rt;
HANDLE Thr eadHandl e;
HVENU hMai nMenu, hSubMenu;
char WiteBuffer[10];
DWORD Byt esWitten, Threadl D

for (i =0; i<10; i++) WiteBuffer[i] = O

switch (nmessage) {
case WV COMVAND:
I D = LONMRD(WPar anm); Event = H WORD(wPar an) ;
/] Parse the nenu sel ections:
switch (ID) {
case | DM ABQUT: D al ogBox(hlnst, (LPCTSTR)IDD ABQUTBOX, hwid, (DLGPROC)About); return O;
case | DM EXIT: DestroyWndow hwid); return O;
case | DM FULLDUPLEX:
/1 Toggle the Full/Half Duplex flag
hMai nMenu = Get Menu(hWhd) ; hSubMenu = Get SubMenu( hMai nMenu, 0);
if (FullDuplex = !FullDuplex) { CheckMenulten(hSubMenu, |DM FULLDUPLEX, M~_BYCOWAND | M-_CHECKED); }
el se { CheckMenul t em( hSubMenu, | DM FULLDUPLEX, M~_BYCOWAND | M-_UNCHECKED) ; }
return O,
case | DM_CONNECT:
/1 Look for the Seriall USB device
if (!QOpenUSBdevice("Seriall")) D splayError("Could not find 'Seriall device");
el se {
for (i = 0; i<(int)strlen(Found); i++) Buffer[Bufferlndex++] = Found[i];
I nval i dat eRect ( Mai nW ndow, NULL, 1);
/] Serial USB device is open, create a thread to listen for characters
ThreadHandl e = CreateThread(NULL, O, (LPTHREAD _START_ROUTI NE) Li stenToUSB, NULL, 0, &ThreadlD);
if ((int)ThreadHandl e == 0) DisplayError("Could not start USB Listener Thread");
/1 Send an initial character to let the USB I/ O device know we are ready
Success = WiteFile(WiteHandle, WiteBuffer, 10, &BytesWitten, NULL);
DWORD x = GetlLastError();
if (Success == 0) DisplayError("Could not wite to the 'Seriall device");

return O;

}



break; // and send unprocessed menu nessage to W ndows
case WM _PAI NT:
/1l This is a mniml repaint.
/1 A "real" termnal programwoul d process characters such as BS, TAB, CR LF
hdc = Begi nPai nt (hWhd, &ps);
CetdientRect (hWhd, &rt);
DrawText (hdc, Buffer, Bufferlndex, &t, 0);
EndPai nt (hWhd, &ps);
return O;
case WM DESTROY: Post QuitMessage(0); return O;
case WM _CHAR
/1 Send the character to the USB I/ O device
WiteBuffer[2] = (char)wParam
Success = WiteFile(WiteHandl e, WiteBuffer, 10, &BytesWitten, NULL);
/] Create a local echo if required
if (!FullDuplex) { Buffer[Bufferlndex++] = (char)wParam |nvalidateRect(hwWd, NULL, 1); }
return O;
case WV _KEYDOMAN:
/1 Note that WM CHAR does not process the Function keys
if ((char)wParam == 112) { // F1 Function Key, send a string
for (i=0; i<(int)strlen(Special); i++) {
WiteBuffer[2] = Special[i];
Success = WiteFile(WiteHandle, WiteBuffer, 10, &BytesWitten, NULL);
}

}

if ((char)wParam == 113) { // F2 Function key, request a string
WiteBuffer[2] = (char)wParam

Success = WiteFile(WiteHandle, WiteBuffer, 10, &BytesWitten, NULL);

return O;
case WV CREATE:
/l Say Hello to the User
for (Bufferlndex = 0; Bufferlndex<(int)strlen(SignOn); Bufferlndex++) Buffer[Bufferlndex] =
Si gnOn[ Buf f er | ndex] ;
I nval i dat eRect (hWhd, NULL, 1);
return O;

/| Pass unprocessed nessages back to W ndows
return Def WndowProc(hWid, message, wParam | Param;
}

/1 Mesage handl er for About box.
LRESULT CALLBACK About (HWND hDi g, U NT nessage, WPARAM wPar am LPARAM | Paran) {
int 1 D= LONORD(wParan) ;
switch (nmessage) {
case WM I NI TDI ALOG return TRUE
case WM COWAND: if (ID==1DX || ID==1DCANCEL) { EndDi al og(hD g, ID); return TRUE }
br eak;

return FALSE;
}

/1 Support routines
BOOL OpenUSBdevi ce(char DeviceNane[]) {
/1 Search through the attached H D devices for "Devi ceName"

/] Declare the local data structures used
struct _GUJ D H dQui d;
SP_I NTERFACE_DEVI CE_DATA Devi cel nt er f aceDat a;
struct {DWORD cbhSi ze; char Devi cePat h[ 256];} Functiond assDevi ceDat a;
int Success, Hi dDevice, i;
HANDLE PnPHandl e, H dHandl e;
unsi gned | ong Byt esRet ur ned;
char buffer[256];
BOOL Openned;
SECURI TY_ATTRI BUTES SecurityAttributes;

char ReadBuffer[10];

/1 First, get ny class identifier and setup the security attributes for Wn2000
H dD_Cet H dGui d( &H dCGui d);
SecurityAttributes.nLength = sizeof (SECUR TY_ATTRI BUTES) ;
SecurityAttributes.|pSecurityDescriptor = NULL;
SecurityAttributes. bl nheritHandl e = fal se;

// Get a handle for the Plug and Play node and request currently active H D devices
PnPHandl e = Set upDi Get O assDevs(&H dQui d, 0, 0, 0x12);



if (int(PnPHandle) == -1) { D splayError("Could not attach to PnP node"); return FALSE }

Openned = fal se;
/1 Lets look for a maxi mum of 20 H D devices
for (H dDevice = 0; (H dDevice < 20) && ! Openned; Hi dDevice++) {

// Initialize our Data
Devi cel nterfaceData.cbhSize = 28; // Length of data structure in bytes

/1 Is there a HD device at this table entry
Success = SetupDi EnunDevi cel nterfaces(PnPHandl e, 0, &H dQuid, Hi dDevice, &DevicelnterfaceData);
if (Success == 1) {
/! There is a device here, get it's nane
Funct i ond assDevi ceDat a. chSi ze = 5;
Success = SetupD Get Devi cel nterfaceDetail (PnPHandl e, &Devi cel nterfaceDat a,
(PSP_I NTERFACE_DEVI CE_DETAI L_DATA) &unct i ond assDevi ceDat a, 256, &BytesReturned, 0);
if (Success == 0) { DisplayError("Could not find the systemnane for this H D device"); return FALSE, }
/1 Can now open this H D device
H dHandl e = Oreat eFi | e(Functi onC assDevi ceDat a. Devi cePat h, GENERI C_READ| GENERI C_WRI TE,
FI LE_SHARE_READ| FI LE_SHARE WRI TE, &SecurityAttributes, OPEN EXISTING O, NULL);
if ((int)HdHandle == -1) { D splayError("Could not open H D device"); return FALSE; }
// Is it OUR H D device?
i f (H dD_Get Product String(H dHandl e, buffer, sizeof(buffer))) {
/1 Conpare incomng string with UNI CODE string
Openned = true; i = 0;
while (DeviceNare[i] !=0) { if (buffer[2*i] != DeviceNane[i]) {Openned = false;} i++;}
if (Openned) {
/1 W have found our device. Qpen two handles to it (one for each thread)
ReadHandl e = OreateFil e( Functi ond assDevi ceDat a. Devi cePat h, GENERI C_READ| GENERI C_WRI TE,
FI LE_SHARE READ| FI LE_SHARE WRI TE, &SecurityAttributes, OPEN EXI STING 0, NULL);
WiteHandl e = CreateFi | e(Functi onC assDevi ceDat a. Devi cePat h, GENERI C_READ| GENERI C_ WRI TE,
FI LE_SHARE READ| FI LE_SHARE WRI TE, &SecurityAttributes, OPEN EXI STING 0, NULL);

}

}
C oseHand! e( H dHandl e) ;
} /1 if (SetupD EnunDevicelnterfaces . .
} // for (H dDevice = 0; (H dDevice < 20) && ! Qpenned; Hi dDevi ce++)
Set upDi Dest r oyDevi cel nf oLi st (PnPHandl e) ;
return Openned,

}

/]l Declare the thread that will wait for characters fromthe USB device
DWORD W NAPI Li st enToUSB(LPVA D Paranm) {
/] Collect characters fromthe USB device and send themto the display
char ReadBuffer[10];
int i, Success;
unsi gned | ong Byt esRet ur ned;

while (1) {
Success = ReadFi | e(ReadHandl e, ReadBuffer, 10, &BytesReturned, NULL);
for (i =2; i<10; i++) if (ReadBuffer[i] != 0) Buffer[Bufferlndex++] = ReadBuffer[i];
I nval i dat eRect ( Mai nW ndow, NULL, 1);
b
return O;

}

/1 D splay various error nessages

DWORD Di spl ayError (const char ErrorText[]) {
int i = MessageBox(Mai nWndow, ErrorText, "Error", MB_| CONSTCP);
return O;

}



