ANEXOS

[1] Codigo fuente aplicacion de control de datos (C#).

1 using System;

using System.Drawing:

using System.Collections;

using System.ComponentModel:

using System.Windows.Forms;

using System.Data;:

using System.Threading:

using CyUSB;

using System.Runtime.InteropServices:

a9 @,

namespace Streamer
{
public class Forml : System.Windows.Forms.Form

= 1
kool bVista;
private System.Diagnostics.PerformanceCounter CpuCounter;
USBDeviceList usbDevices;
CyUSBDevice MyDevice;
CyUSBEndPoint EndPoint;

DateTime ©l, ©2;

& TimeSpan elapsed:

23 double XferBytes;

24 long xferRate;

25 byte DefaultBufInitValue = B
26 int BufS5z;

int QueueSz;
int PPX:

int IsoPktBlockSize:
int Successes;:

int Failures;

w

int a = 1;
int K =

Thread tListen;
static bool bRunning;

delegate void UpdateUICallkack() !
UpdateUICallback updatelT;
private Label label6:

private ComboBox DevicesComboBox:
private GroupBox groupBoxd;
private RadioButton radicButton2:
private RadioButton radioButtonl;
private TextBox datobox;

private Label label7;

private Label label8;

private Label labeld:

delegate wvoid ExceptionCallback():
ExceptionCallback handleException:

public Forml ()

i
bVista = (Environment.OSVersion.Version.Major < &) ||
({Environment .0SVersion.Version.Major — &) && Environment.0OSVersion.Version.Minor —
InitializeComponent () ;
InitializePeformanceMonitor();
CPULoadBox.Visible = !bVista;
updateUIl = new UpdateUICallback(StatusUpdate);
handleException = new ExceptionCallback(ThreadException);
// Lista de dispositivos conectados
usbDevices = new USBDeviceList (CyConst.DEVICES_CYUSE) r
//Manejadores de eventos para conexion v desconexion de dispositivos
usbDevices.DevicehAttached += new EventHandler (usbDevices_Devicehttached) !
uskDevices.DeviceRemoved += new EventHandler (usbDevices_DeviceRemoved)
SetDevice(false) ;
r }

void usbDevices DeviceRemoved(object sender, Eventhrgs e)
= i

bRunning = false;
if (tListen !'= null && tListen.IsBRlive == true)
= 1

tListen.hbort();

tListen.Join():

tlisten = null:

r )

MyDevice = null:

EndPoint = null:

SetDevice(false) ;

if (StartBon.Text.Equals(’
i

— false)

DevicesComboBox.Enabled = true;
EndPointsComboBox.Enabled = true;
PpxBox.Enabled = true;
QueueBox.Enabled true;
StartBtn.Text =




1 bRunning = false;
92 t2 = DateTime.Now:
93 elapsed = t2 - til;
S4 xferRate = ({long) (XferBytes / elapsed.TotalMilliseconds):
95 xferRate = xferRate / (int) 00 * (int)?
%6 StartBtn.BackColor = Color.SpringGreen;
H }
r }
" }
void usbDevices DeviceAttached(object sender, EventArgs )
= i
SetDevice (false) -
- ]
//Filtra el dispositivo por el VID-PID 04b4-00F1
private void SetDevice (bool bPreserveSelectedDevice)
= i
int nCurSelection = O
if (DevicesComboBox.Items.Count > O)
= {
nCurSelection = DevicesComboBox.SelectedIndex;
DevicesComboBox. Items.Clear () ;
r }
int nDevicelist = usbDevices.Count;
for (int nCount = 0; nCount < nDevicelist:; nCount++)
El {
USBDevice fxDevice = usbDevices[nCount]:
String strmag:
120 strmsg = " (0x" + fxDevice.VendorID.ToString("¥4") + " - " + fxDevice.ProductID.ToString("X4") + ") " + fxDevice.FriendlyName;
121 DevicesComboBox.Items.Add(strmsg)
122 L }
123
124 if (DevicesComboBox.Items.Count > 0 )
125 DevicesComboBox.SelectedIndex = ((bPreserveSelectedDevice — true) ? nCurSelection : 0);
&
USBDevice dev = usbDevices[DevicesComboBox.SelectedIndex]:
if (dev 1= null)
(=] {
MyDevice = (CyUSBDevice)dew:
GetEndpointsOfNode (MyDevice.Txree)
PpxBox.Text = "167;
QueueBox.Text = "&";
if (EndPointsComboBox.Items.Count > 0)
=
EndPointsComboBox.SelectedIndex = 0;
StartBtn.Enabled = true;
r }
else StartBtn.Enabled = false;
Text — MyDsvice.FriendlyName;
r }
else
=] {
StartBtn.Enabled = false;
EndPointsComboBox.Items.Cleaxr() ;s
EndPointsComboBox.Text = "";
Text = "USE Streamer
r }
r }
// Muestra informacidén de los endpoints en el endpointComboBox.
private void GetEndpointaCfNode (TresNode devIree)
= 1
EndPointsComboBox.Items.Cleaxr () ;
foreach (TreeNode node in devTree.Nodes)
= 1
if (node.Hodes.Count > 0)
GetEndpointsOfNode (node) ;
else
= i
CyUSBEndPoint ept = node.Tag as CyUSBEndPoint;
if (ept = mmll)
i
}
else if (!node.Text.Contains("C "))
= {
CyUSBInterface ifc = node.Parent.Tag as CylUSBInterface;
string s = string.Format ("ALT-{0}, {1} Byte {2)}", ifc.bAlternateSetting, ept.MaxPktSize, node.Text);
EndPointsComboBox. Ttems.Add (s) ;
r }
r }
r }
r }
f/Limpia recursos utilizados.
protected override void Dispose (bool disposing)
=] 1
if (disposing)
{
if (components != null)
= i
components.Disposze () ;
}
r }

base.Dispose (disposing) ;
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//Método para determinar el uso del CPU

private void InitializePeformanceMonitox()

i
// HNo se permite en vista el monitor de recursos
if (bVista) return;
CpuCounter = new System.Diagnostics.PerformanceCounter();
{ (System.ComponentModel. ISupportInitialize) (CpuCounter)) .BeginTnit () :
CpuCounter.CategoryName = "F
CpuCounter.CounterName = "%
CpuCounter. InstanceMame = " _°
{(Sy=stem.ComponentModel. ISupportInitialize) (CpuCounter)) .EndInic() ;
}
// Punto de entrada principal de la aplicacién.
[STAThread]
static void Main()
{
try
{
hpplication.Run(new Formi()):
}
catch (Exception e)
{
MesszageBox.5how(e.S5tackTrace, "Exception '" 4 e.Message + "' throw
}
}
private void Aboutltem Click(object sender, System.Eventirgs e)
i
string assemblyList = Util.hssemblies;:
MessageBox.Show(assemblyList, Text):
]
private void ExitItem Click(object sender, System.Eventdrgs e)
i
Close():
]
private void Forml Load(object sender, System.EventlArgs &)
i
if (EndPointsComboBox.Items.Count > 0)
EndPointsComboBox.5electedIndex =
}
private void Forml FormClosing(cbject sender, FormClosingEventArgs e)
{
bRunning = false:
if (tListen '= nmll && tListen.IsAlive — true)
i
tListen.Aborc();
tListen.Join() ;
tlisten = null;
]
if (usbDevices != null)
usbDevices.Dispose ()
1

//Manejador de eventos del sistema

private void PpxBox_ SelectedIndexChanged(object sender, Eventirgs &)

{

if (EndPoint = null) return:
int ppx = Convert.ToUIntlé (PpxBox.Text);
int len = EndPoint.MaxPktSize * ppx;

int maxlLen = 0: // 84K

if (len > maxLen)

i
ppx = maxlen / (EndPoint.MaxPkrSize) [ & *
MessageBox.Show("Maximum of 64kB per transfer. Packets reduced.", "
int iIndex = PpxBox.SelectedIndex; // Get the packet index
PpxBox.Items.Remove (PpxBox.Text) ; // Remove the Existing Packet index
PpxBox.Items.Insert (iIndex, ppx.ToString()): // insert the ppx
PpxBox.SelectedIndex = ilndex; // update the selected item index
]
if ((MyDevice.bSuperSpeed || MyDevice.bHighSpeed) && (EndPoint.Attributes
i
PpxBox.Text = "&"
MessageBox. Show (") mum of 8 Packets per Xfer required for Isoc.
}
if ((MyDevice.bHighSpeed) && (EndPoint.Attributes = 1))
i
if (ppx > L
i
PpxBox.Text = "128";
MessageBox.Show ("HMaximum 128
¥
]

private void DeviceComboBox_SelectesdIndexChanged (object sender, EventArgs e)

{

MyDevice = null;
EndPoint = null;
SetDevice (true) ;

" + e.Source);

awwalid Packets per Xfer."):

“) && (ppx < %))

valid Packets per Xfer."):

valid Packets per Xfe




230 IJ] private void EndPointsComboBox_SelectedIndexChanged(object sender, EventRrgs e)

291 = {

292 // Obtiene alternate sesttings

293 string sAlt = EndPointsComboBox.Text.Substring (4, H

204 byte a = Convert.ToByte (sAlt) ;

295 MyDevice.AltIntfc = a;

236

237 // Cbtiene endpoints

298 int aX = EndPointsComboBox.Text.LastIndex0f ("0x")

299 string sAddr = EndPointsComboBox.Text.Substring(aX, <):
byte addr = (byte)Util.HexTolInt (shddr)
EndPoint = MyDevice.EndPointOf (addr) ;
// Comprusba paguetes por transferencia
PpxBox_SelectedIndexChanged(sender, null);

r ¥

//5e ejecuta al hacer click sobre el botédn de inicio
private wvoid StartBtn Click(ocbject sender, System.EventArgs e)

=] i

311 if (MyDevice = mmll)
312 return;

314 if (QueueBox.Text =— "")
315 [H {

a", "Entrada invalida"):

nes transferencias en

MessageBox.Show ("
return:

if (StartBtn.Text.Equals("Start™))

DevicesComboBox.Enabled = false:
EndPointsComboBox.Enabled = false:
StartBtn.Text = "Stop”;
StartBtn.BackColor = Color.Crimson;
PpxBox.Enabled = false;
QueueBox.Enabled = false;

if (radioButton2.Checked)

DefaultBufInitValue = Convert.ToByte (datobox.Text)

Buf5z = EndPoint.MaxPkt5ize * Convert.ToUIntlé (FpxBox.Text)
QueueSz = Convert.ToUIntlé (QueueBox.Text)

PPX = Convert.ToUIntlé(PpxBox.Text)

EndPoint.XferSize = Buf5z;

WO W W W W W W W WL

36 if (EndPoint is CyIsocEndPoint)
37 I=zoPktBlock3ize = (EndPoint as CyIsocEndPoint) .GetPktBlockSize (Buf3z) -
else

IsoPktBlockSize = 0

WO W W W W

bRunning = true;

tlisten = new Thread(new ThreadStart(XferThread)):
tlisten.IsBackground = truer

tListen.Priority = ThreadPriority.Highest:
tListen.Start() -

B }

else

= i

S otnos o fo e

if (tListen.IsAlive)
i

5 o o

1 DevicesComboBox.Enabled = true:
2 EndPointsComboBox.Enabled = true;
53 PpxBox.Enabled = true:
4 QueueBox.Enabled = true;
55 StartBtn.Text = "Start";
56 bRunning = false;
57 t2 = DateTlime.Now;
elapsed = t2 - tl;
nferRate = (long) (XferBytes / elapsed.TotalMilliseconds):
tlListen.hbort ()
1 tlListen.Join()
2 tlisten = null;
3 StartBtn.BackColor = Color.SpringGreen;
4

3 0

«
T
-

// Data Xfer Thread. Inicia al hacer click sobre el botén start
public unsafe void XferThread()
=] {

R L

Pt Y

// Declaracién de buffers

byte[l[] cmdBufs = new byte[Queue3z][]:

byte[][] xferBufs = new byte[Queue3z][];

byte[][] ovlaps = new byte[QueueS5z][];

IS0_PHT_INFC[][] pktsInfo = new LSC_PKT_INFC[QueusSz][];

int x5tart = 0;

WL L LD W D L)L L LD LD L L L)L L LD L LWL LW LD LW W WL W

try
379 1
380 LockNLoad(ref x5tart, cmdBufs, xferBufs, ovLaps, pktzInfo):
381 F 1
382 catch (NullReferenceException e)
383 o {



// Excepcién para manejar la desconexidn en caliente
e.GetBaseException() ;
this.Invoke (handleException):

// Rutina recursiva gue llena los buffers y luego llama a la funcidn XferData para transmitir los datos
public unsafe void LockNLoad(ref int j, byte[][] cBufs, byte[][] xBufs, byte[][] olaps, ISC_PKT_ INFC[][] pktsInfo)

= i
cBufs[j] = new byte[CyConst.SINGLE_XFER_LEN + IsoPktBlockSize + ((EndPoint.XferMode — XMODE.BUFFERED) ? BufSz
xBufs[j] = new byvte[BufSz];
for (int iIndex = C0; iIndex < Buf3z:; iIndex++)
= i
xBuf=[j] [iIndex] = DefaultBufInitValue:
if (radioButtonl.Checked = true)
= {
if (DefaultBufInitValue =
K=1;
if (DefaultBufInitValue = 0x01)
=] {
K=20;
if (K = 1)
(=]
DefaultBufInitValue—-;
r 1
if (K = 0)
(=]

DefaultBufInitValue+t;

= ]

oLaps[j] = new byte[20];

pktsInfo[j] = new ISO_PET_INFO[PPX]:

fixed (byte* tL0 = oLaps[j]l, tcO0 = cBufs[j], tb0 = xBufs[j]) /f Pin the buffers in memory
=] {

[l

OVERLAPPED* ovLapStatus = (OVERLAPPED*)tLO:;
ovLapStatus-»hEvent = (IntPtr)PInvoke.CreateEvenc(0, 0, 0O, 0):

3 /f Precarga de la cola
2 int len = BufSz;
5 if (EndPoint.BeginDataXfer (ref cBufs[j], ref xBufs[j], ref len, ref olaps[j]) = false)
6 Failures++;
J++;

[ST

if (i < QueuesSz)

LockNLoad(ref j, cBufs, xBufs, olaps, pktsInfo); // Llamada recursiva para llenar buffers
else

XferData(cBufs, xBufs, olaps, pktsInfo):

3 0 bW R
Tt
-
—

// Llamada al final del método recursivo LockNLoad() .
XferData() implementa el cicle infinito de transferencia

B S T N Y Y N T ST N T G N ST QY QY ST Y S T T Y

oL Lot WL LW NNRR NN

439 public unsafe void XferData(byce[][] cBufs, byce[]1[] xBufs, bvce[]l[] olaps, IS0 _PKI_INFO[][] pktsInfo)
440 [ {
447 int k = 0
442 int len
443
444 Successes = 0
445 Failures = 0;
XferBytes = 0
tl = DateTime.Now;
long nIteration = 0;
for (: bRunning; )
=] {
nlteracion++;
// WaitForXfer
fixed (byrce* tmpCOvlap = olapal[k])
= i
OVERLRPPED* ovLapStatus = (OVERLAPPED*)tmpCvlap;
if (!EndPoint.WaitForXfer (ovLapStatus->hEvent, 500))
= {
EndPoint.Abort() ;
PInvoke.WaitFor3ingleObject (ovLapStatus—>hEvent, =00);:
r ]
E ]
if (EndPoint.Attributes — 1)
=] {

CyIsocEndPoint isoc = EndPoint as CyIsocEndPoint;

// FinishDataXfer

if (isoc.FinishDataXfer(ref cBufs[k], ref xBufs[k], ref len, ref olaps[k], ref pktsInfo[k]))
=] {

I50 PKI_INFO[] pkts = pktsInfol[k]:;

for (int i = 0; i < PPX; j++)
= i
if (pkts[j].S5tatus = 0)
= i

XferBytes += pkts[3].Length;:
Successes+i;




else
Failures++;
pkts[j].Length = 07

len = Buf3z;

Failures++;
ks
if (k = QueuesSz)
(=] {
k=10

t2 = DateTime.Now;
elapsed = t2 - tl;

if (EndPoint.BeginDataXfer(ref cBufs[k], ref xBufs[k], ref len,

xferRate = (long) (XferBytes / elapsed.TotalMilliseconds);
if (bRunning — true)
(=] {
this.Invoke (updateUI) ;
r }
Thread.S5leep(l);
r }
r 1
EndPoint.Abort () :
13 £ }
520
521 public void StatusUpdate()
522 = {
523 H if (bRunning = false) return;
524 if (xferRate > ProgressBar.Maximum)
525 [ {
526 ProgressBar.Maximum = (int) (xferRaces’ . 7)
527 - 1
528 ProgressBar.Value = (int)xferRate;:
528 ThroughputLabel .Text = ProgressBar.Value.ToString()
530

SuccessBox.Text = Successes.ToString();
FailuresBox.Text = Failures.ToString():
label®.Text = Convert.ToString(elapsed);

public void ThreadException()

(=] {
StarctBtn.Text = 3
bRunning = false:
t2 = DateTime.Now;
elapsed = t2 - tl;
xferRate = (long) (XferBytes / elapsed.TotalMilliseconds);
xferRate = xferRate / (int)l00 * (inc)lo00;
tlistcen = null:
StartBtn.BackColor = Color.SpringGreen:
r 1
private void PerfTimer Tick(cbject sender, EventhArgs e)
(= {
if (bVista) return;
float cpu = CpuCounter.NextValue();
CpuBar.Value = (int)cpu’;
CpuLabel.Text = string.Format (" {0} %", (int)cpu):
r }
private void radiocButton2_CheckedChanged (object sender, Eventlrgs e)
= {
if (2 % 2 = 0)
i
}
[—] else {
datobox.Enabled = true:
this.datobox.Focus () ;
MessageBox.Show ("L el
I i
a++;
r }
private void radioButtonl_ CheckedChanged (object sender, Eventlrgs e)
= {
datobox.Enabled = false;
r }
I ]
-1

ref olaps[k])

r 1
r ¥
else
Failures++;
}
else
(=] {
// FinishDataXfer
if (EndPoint.FinishDataXfer (ref cBufs[k], ref xBufs[k], ref len, ref olLaps[k]))
= i
XferBytes += len;
Successes+t;
r i
else
Failures++:
r }

false)

[2] Descriptores FX2LP (Assembler).
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53
54
55
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70

DSCE_DEVICE equ 1 :7 Descriptor type: Device
DSCR_CONFIG equ 2 ;7 Descriptor type: Configuration
DSCE_STRING equ = :: Descriptor type: String
DSCE_INTRFC equ 4 ;7 Descriptor type: Interface
DSCE_ENDPNT equ 5 ;; Descriptor type: Endpoint
DSCE_DEVQUAL equ & : 2 Descriptor type: Deviece Qualifier
DSCR_DEVICE LEN equ 18

DSCR_CONFIG LEN  =gu E

DSCR_INTRFC LEN equ S

DSCE_ENDPNT LEN equ 7

DSCE_DEVQUAL LEN equ 10

ET_CONTROL equ 0 ;; Endpoint type: Control

ET_Is0O equ 1 s+ Endpoint type: Isochronous
ET_BULK equ 2 ;s Endpoint type: Bulk

ET_INT equ 3 ;; Endpoint type: Interrupt

public DeviceDscr, Device({ualDscr, HighSpeedConfigDscr, FullSpeedConfigDscr,
s DSCR SEGMENT CCLE

:r Global Variables

H r=zeg DSCR ¢+ locate the descriptor table in on-part memory.
C5EG AT 100H
DeviceDscr:
db DSCR_DEVICE LEN ;; Descriptor length
db DSCR_DEVICE :: Decriptor type
dw D002H ;7 Specification Version (BCD)
db ;:; Device class
db :r Device sub-class
db ;:; Device sub-sub-class
db ;; Maximum packet size
dw :r Wendor ID
dw ;7 Product ID (Sample Device)
dw  0000H ;; Product wersion ID
db 1 s Manufacturer string index
db 2 ;7 Product string index
db 0 ;7 Serial number string index
db 1 ;7 Number of configurations

org ((§ / 2) +1) * 2
DeviceQualDscr:

StringDscr,

db DSCR_DEVQUAL LEW ;¢ Descriptor length
db DSCER_DEVQUAL ;¢ Decriptor type
dw 0002H ;; Specification Version (BCD)
db ;; Device class
db ;: Dewvice sub-class
db ;: Dewvice sub-sub-class
db s Maximum packet size
db 1 ;7 Humber of configurations
db 0 ;; Reserved
org ((§ / 2) +1) * =
HighSpeedConfigDscr:
db DSCR_CONFIG LENW ;¢ Descriptor length
db DSCER_CONFIG :: Descriptor type
db {HighSpeedConfigDscrEnd-HighSpeedConfigDscr) mod ;7 Total Length (LSEB)
db (HighSpeedConfigDscrEnd-HighSpeedConfighscr) /f ;; Total Length (MSE)
db 1 ;¢ MNumber of interfaces
db 1 :: Configuration number
db C ;7 Configuration string
db 1 ;: Attributes (b7 - buspwr, bE - selfpwr, bS5 - rwu)
db 5C ;; Power requirement (div 2 ma)

UserDscr



B

21t Interface 0 Descriptor

3 db DSCR_INTRFC_LEN s+ Descriptor length
74 db DSCR_INTRFC ;s Descriptor type
75 db ! Zero-based index of this interface
TE db ;¢ BAlternate setting
77 db s+ Number of end points
78 db ;: Interface class
79 db ;: Interface sub class
80 db ;! Interface sub sub class
81 db ;¢ Interface descriptor string index
82
83
84 rr Blt. Interface 1 Descriptor - Isoc OUT 3x1024 byte packets/uFrame
85 db DSCR_INTRFC_LEN s+ Descriptor length
86 db DSCR_INTREC s Descriptor type
87 db [} :: Zero-based index of this= interface
88 db 1 s+ Blternate setting
89 db 1 ;¢ Number of end points
S0 db ;: Interface class
91 db ;! Interface sub class
a2 db :: Interface =ub =z=ub class
£E) db 0 s+ Interface descriptor string index
Sy
95 s+ Isoc OUT Endpoint Descriptor
96 db DSCR_ENDPFNT_LEN s+ Descriptor length
97 db DSCE_ENDENT ;: Descriptor type
8 db 02H ;¢ Endpoint 2 and direction OUT
39 db ET Is5C s+ Endpoint type
100 db ;¢ Maximuon packet size (LSE)
101 db :: Max packect size (MSE) 10100k 3x1024 byte packets/uFrame
102 db ;! Polling interwval
103
104
105 HighSpeedConfigDscrEnd:
106
107 org {(($ / 2y +1) * 2
108
108 FullSpeedConfigDscr:
110 db D5SCER_CONFIG_LEN s+ Descriptor length
111 db DSCR_CONFIG s+ Descriptor type
112 db (FullSpeedConfigDscrEnd-FullSpeedConfigDser) mod 2 r: Total Length (LSE)
113 db (FullSpeedConfigDscrEnd-FullSpeedConfigDscr) / rr Total Length (M5B)
114 db 1 :: Humber of interfaces
115 db 1 s+ Configuration number
116 db s+ Configuration string
117 db ;:; Attributes (b7 - buspwr, bé - =selfpwr, b5 - rwu)
118 db 50 ;: Power requirement ({(div 2 ma)
115
120 ;: Interface Descriptor
121 db D5CR_INTRFC LEN s+ Descriptor length
122 db DSCR_INTRFC ;: Descriptor type
123 db 0 ;! Zero-based index of this interface
124 db 0 ;; Blternate setting
125 db 1 ;: Mumber of end points
126 db 0 ;¢ Interface class
127 db [ ;7 Interface sub class
128 db 0t ;7 Interface sub sub class
129 db [ ;¢ Interface descriptor string index
130
131 ;¢ Endpoint Descriptor
132 db DSCR_ENDENT_LEN ;¢ Descriptor length
133 db DSCR_ENDPNT ;: Descriptor type
134 db 02H ;¢ Endpoint number, and direction
135 db ;7 Endpoint type
136 db ¢ Maximun packet size (LSB)
137 db ;¢ Max packect =ize (MSE)
138 db ;7 Polling interval
125
140 FullSpeedConfigDscrEnd:
141
142 org ((§ 4 2y +1) % 2
143
144 UserDscr:
145 dw
146 end

[3] Firmware FX2LP (fw.c).



=l ok W R

o e e
KRN T T O ST

Ba B3 R3 B3 R3 BRI R ORI ORI R
I T S A A =TI =]

[T

#include "fx2.h"

#include "fxZregs.h"
124

// Constantes

s

#define DELAY COUNT  0x3248%8L //

#define _IFREQ 48000

Delay for &
// IFCLKE constant for Synchronization Delay

sec at 24Mhz, 4 sec at 48

#define _CFREQ 48000 // CLEOUT constant for Synchronization Delay
i

// Macros

7

#define min{a,b) (({a)<(b))?{a):ib))

#define max{a,b) (({a)>(b))?{a):ib))

#include "fx2sdly.h" // Define _IFREQ and _CFREQ above this #include
rf

// Variables Globales

7

wvolatile BOOL GotSUD;

BOOL Rwuen;

BOOL Selfpwr;

wvolatile BOOL Sleep; // Sleep mode enable flag

WCRD pheviceDscr; // Pointer to Device Descriptor; Descriptors may be moved
WCRD pheviceQualDscr;

WCORD pHighSpeedConfigDscr;

WORD pFullSpeedConfigDscr;

WCRD pConfigDscr;

WCRD pCtherConfigDscr;

WCRD pStringDscr;

ff

// Prototypes

7

wvoid SetupCommand (wvoid) ;

void TD Init(wvoid)

void TD Poll({wvoid);

BOOL TD Suspend(void) :

BOOL TD Resume (void):
DR_GetDescriptor(void);
DR_SetConfiguration(void)
DR_GetConfiguration(void);
DR_SetInterface (void) :
DR_GetInterface(void);
DR_GetStatus(void);
DR_ClearFeature (void)

DR_SetFeature (void);

DR_VendorCmnd (void)

// control de endpoints y registros (EPnCS5)
$define epcs (EF)

// Manejador de tareas
void main(void)

=
DWCRD i
WORD offset;
DWORD DevDescrlen;
DWCRD J=0:
WCRD IntDescriddr;
WCRD ExtDescriddr;

// Inicializar Global States

Sleep = FALSE:
Rwuen = FALSE:
Selfpwr = FALSE:;

Got5UD = FALSE; // Clear
// Inicializar user device
TD_Init():

EZUSE_IRQ ENRBLE()
EZUSE_ENABLE RSMIRQ():
INTSETUP |= (bmAV2EN | bmAV4EN) ;
USBIE
ER = 1;

H#ifndef NO_RENUM

// Renumeracidn
if (! (USBCS & LmRENUM))

B

EZUSE_Discon(TIRUE) ;
- }
-#endif

(EPC5_Offset Lookup Table[ (EP & OxTE) |

// Enable USB interrupt
J// Wake-up interrupt

// Enable INT 2
|= bmSUDAV | bmSUTCK | bmSUSP | bmURES
// Enable 8051 interrupts

(EP > 128)] + OxEGA1)

// Disable sleep mode
// Disable remote wakeup
// Disable =self powered

"Got setup data" flag

(INT2)

& 4 autovector
| EmHSGRANT ;

// Enable selected interrupts



USBCS &=~bmDISCON;
CKCCN = (CKCCON&(~bmSTRETCH)) | FW_STRETCH VALUE; // Set stretch to O

84 5leep = FRALSE: // clear Sleep flag.

// Cicle infinito

while(TRUE)
{
if (Got5UD) // Espera por SUDAV
= {
SetupCommand () 7 J/ Implement setup command
GotSUD = FALSE; #{ Clear SUDAV flag
r }
if (Sleep) //manejador modo bajo consumo

if(TD_Suspend())
1
Sleep = FALSE:
do
{
EZUSE_Susp() [/ idle mode.

}

while (!Rwuaen && EZUSB_EXTWAKEUP())
EZUSE_Resume () ;
TD_Resume () ;

/# Manejo de solicitudes
void SetupCommand {(void)

=K
woid *dscr_ptr;
switch (SETUPDAT[1])
=
case 5C_GET_DESCRIPTOR: // *** Get Descriptor
if(DR_GecDescriptor())
switch (SETUPDAT[])
= {

case GD _DEVICE: // Device
SUDPTRH = MSEB(pDeviceDscr);
SUDPTRL = L5B(pDeviceDscr):
break;
case GD DEVICE_QUALIFIER: f/ Device Qualifier
SUDPTRH = M3B(pDeviceQualDscr) ;
SUDPTRL = LSEB(pDeviceQualDscr) ;
break;
case GD_CONFIGURATION: f/ Configuration
SUDPTRH = MSB (pConfigDscr) ;
SUDPTRL = LSB(pConfigDscr) ;
break;
case GD _OTHER SPEED CONFIGURATICN: // Other Speed Configuration
SUDPTRH = M3B(pOtherConfigDscr)
SUDBETRL = LSB(pCtherConfigDscr);
break;
case GD_STRING: // String
if(dscr_ptr = (vold *)EZIUSE_GetStringDscr (SETUFDAT[21))
= {
SUDPTRH = MSB(dscr_ptr)
SUDPTRL = L3B(dscr_ptr) ;
- 3

else
EZUSE_STALL_EPO() / #{ Stall End Point 0
break;
default: // Invalid request
EZUSE_STALL_EFO() 5 // Stall End Point 0
- }
break:
case 5C_GET_INTERFACE: // #** Get Interface
DR_GetInterface():
break;
case 5C_SET_INTERFACE: f/ ®=*# Set Interface
DR_SetInterface()
break;
case SC_SET_CONFIGURARTION: // *** Set Configuration
DR_SetConfiguration();
break:
case S5C_GET_CONFIGURATION: // #*#** Get Configuration
DR_GetConfiguration():
break;
case 5C_GET_STATUS: // *** Get Status

if(DR_Getstatus())
switch(SETUPDAT[C])

= 1
case G5_DEVICE: // Device
EPOBUF[C] = ((BYIE)Rwuen << 1) | (BYTE)Selfpwr;
EPOBUF[1] = 0:
EPOBCH = ©
EPOBCL =

break;



EPOBUF[C] = ©
EPOBUF[1] 0
EPOBCH =
EFOBCL =
break:

EPOBUF[C]
EPOBUF[1] 0
EPOBCH = O
EFOBCL = Z;
break:
default:

- }
break:
case S5C_CLEAR FEATURE:
if (DR_ClearFeature ())
switch (SETUPDAT [0])
=] {
case FT DEVICE:

Rwuen
else

break;

=| {

- }
else

break;
P }
break;
case 5C_SET FEATURE:
if (DR_SetFeature())
switch (SETUPDAT[0])
= {

case FT_DEVICE:

Rwuen

break;
break;
else

break;
case FT_ENDPOINT

break;
r }
break:
defanlt:
if(DR_VendorCmnd() )
EZUSB STALL EPO();

B }
// hcknowledge handshakes
EPOCS |= bmHSHAE:

-1
// Wake-up interrupt
void resume_ isr(void) interrupt

L

EZUSE_CLEAR RSMIRQ() ;

[ I R R O I O I R R U R R R

case G5_INTERFACE:

case G5_ENDPOINT:

EZUSB_STALL_EPQ() :

if (SETUPDAT[?]
FALSE !

EZUSS STALL EPO():

case FT_ENDPOINT:
if (SETUPDAT[?]

EZUSE_STALL EPQ():

if (SETUPDAT[Z]
TRUE;
else if(SETUFDAT([Z]

EZUSE_STALL EPO()

*(BYTE xdata *) epcs(SETUPDAT[])

/{ Interface

// End Point

* (BYTE xdata *) epcs(SETUFDAT[<]) & bmEPSTALL:

// Invalid Command
// 5tall End Point O

14

=%% (Clear Feature

/{ Device

i8]
// Disable Remote Wakeup

[/ Stall End Point O

// End Point

o)

% (BYTE ndata %) epcs(SETUPDAT[Z]) & ~bmEPSTALL;
EZUSS_RESET_DATA TOGGLE( SETUPDAT[] ):

// Stall End Point O

r

*%% Set Feature

// Device

i8]
// Enable Remote Wakeup

= )

/4 5tall End Point 0O

// End Point
|= bmEPSTALL;

ff *#*% Invalid Command

// Stall End Point O

WEUE_VECT



[4] Firmware (CYStream.c).

1 #pragma NOIV // Do not generate interrupt vectors

2 #include "fx2.h"

i #include "fx2regs.h"

4 #include "fx2s3dly.h" f/ SYNCDELAY macro

3

g extern BOOL Got3UD; // Received setup data flag

T extern BOCL Sleep;

8 extern BOOL Rwuen;

9 extern BOOL Selfpwr:

10

11 enum { //Enumera desde cero las alternativas de ENDPOINT

12 Blt0 = O,

Ity Altl IsocOUT

14 }i

15 enum {

16 Full RltO= 0O, f/Enumera desde cero las alternativas de ENDPOINT (FULLSPEED)
17 Full altl Full

2 ¥

19 BYTE Configuration; // Current configuration

20 BYTE BElternateSetting = Altl_ IsocOUT; /{ Blternate settings INICIAL.

21

2z vold TD Init(void) //FONCION DE INCIALIZACION

23 {

24 E #if 1

25 SILEEALLEPAAIITIiidsddidlf—--1 Y 2. CPU CLOCK Y IFCONFIG ——///// 1/ 77 fdiiiiiiiddiddiiiiries,
26 // set the CPU clock to 48MHz

27 CPUCS = ((CPUC5S & ~bmCLESPD) | bmCLKSPDl) ; //CPUCS = 0xl10:

28 SYNCDELRAY ;

29

30 // set the slave FIFC interface to 48MHz

31 IFCONFIG = 0xFE; // asincrono

32 SYNCDELAY ;

55

34 SIFFFFLLFFALITAfFFssf////3. Set REVCTL.O ¥ REVCTL.1 to "1 ./ ///f FF7 i iifiiiidffiririfrres,
B REVCTL=0x03; //DEBE SER INICIALIZADD A 17

36 SYHCDELAY ;

37

8 SIEEFEFELIiTIIFf7ifif///f4. CONFIGURA EP2 ¥ DESHABILITA LOS DEMAS EP'S/////////{/f1////],
5 EP2CFG = 0x%2; //0x98: EP2 I5 DIR=CUT, TYPE=IS5C, SIZE=1024, BUF=4X

40 SYNCDELRY ;

41 EP1CUICFG = (EP1CUICFG & Ox7E)

42 SYHCDELAY ;

<3 EP1INCFG = (EP1INCFG & C0xz7L);

2 SYHCDELAY ;

2 EF4CFG = (EF4CFG & O’

46 SYNCDELRY

47 EP&CFG = (EPeCFG & CxTE)

8 SYNCDELRY

SE EPECFG = (EPECFG & Cx=TE):

50 SYNCDELAY

51

52 FELERTEAFEAFEAf4/F7/F7f75. RESETER TODOS LOS FIFOS-SEGUN EL PROCESO DEL MANUAL TECWICO./////////}
53 FIFCRESET = 0=20;

= SYNCDELRY

55 FIFORESET = 0x22; // reset, FIFO 2

56 SYNCDELAY; //

57 FIFORESET = // reset, FIFO 4

8 SYNCDELRY; //

59 FIFCRESET = Ox f/ reset, FIFC 6

60 SYNCDELRY: //

61 FIFCRESET = reset, FIFQ B8

62 SYNCDELAY; //

83 FIFCRESET = 0x00; // deactivate NAK-ALL

64 SYNCDELRY

65

66 FALFPLFALFASFASFASF//F//6. BRM OUT BUFFERS-->WRITTING N TIMES OUTPKTEND w/skip=1////////[Ff[FffFf)
&7 OUTPETEND = 0=iZ;

8 SYNCDELRY

63 CUTPKTIEND = OxEZ;

70 SYNCDELRY

71 OUTPETEND = 0=22;

72 SYNCDELAY

73 OUTPETEND = 0=iZ;

T4 SYNCDELRY ;

75 FELELLEALEALPAL AP AP AP /T. o Bet bit EP2FIFOCEG.4=1. [///// /100 F0IF0IEATEATEATEATEATEAEEdEiiri iy
76 EP2FIFOCFG = 0Ox10; //ESTE REGISTRO NOS5 PERMITE TENER DATOS EN LO5 FIFOS!! AUTOOUT=1:
77 SYNCDELRY ;

78 f/no utiliza los demas edpoint ¥ no son amplicables las condiciones que se le configuren.
79 EP4FIFOCFG = 0Ox0C; // EP4 is RUTOOUT=0, AUTOIN=1, ZERCLEN=1, WORDWIDE=0

80 SYNCDELRY ;

81 EP6FIFOCFG = Ox0C; // EP6 is AUTOOUT=0, AUTCIN=1, ZERCLEN=1, WORDWIDE=0

82 SYNCDELRY

83 EPEBFIFCCFG = 0x0C; // EPE is RUTCOUT=0, AUTCIN=1, ZERCLEN=1, WORDWIDE=0O

B84 SYNCDELLY ;
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PINFLAGSAE = 0=00; // defines FLAGL as prog-level flag, pointed to by FIFCADR[1:0]
SYNCDELAY ; // FLAGB as full flag, as pointed to by FIFCADR[1:0]
PINFLAGSCD = O ; // FLAGC as empty flag, as pointed to by FIFCADR[1:0]
SYNCDELAY ;
PORTACFG = C //=set bit &=1, para gque pin7 sea: SCLS#
SYNCDELAY ;
FIFCPINPCLRR = [ //0OX3F SLOE, SLWR, PKTEND, SLRD,EF, FFes configurado para activar en HIGH
: #endif
Rwuen = TRUE; // Enable remote-wakeup
1
void TD Poll(wvoid) {/Vacia ®xg el 8051 no hace nada en la transmisidn de datos

i

}

BOOL TD_Suspend(void)

i
return (TRUE) ;

}

BOCL TD Resume (void)
{
T return (TRUE) ;
1
=

BOOL DR_GetDescriptor(void)

i
return (TRUE) ; //ESTO ES PARAR SABER CUANDO SE HA ENVIARDC EL DESCRIPTCR AL HOST!!

}

BOOL DR_SetConfiguration(void)

{
Configuration = SETUPDAT[2]:

return (TRUE) ;

-1

BOOL DR_GetConfiguration(void)
=

EPOBUF[0] = Configuration;
EPOBCH = ©
EPOBCL = 1:
return (TRUE)

1

BCOCL DR_SetInterface (void) //ESTC DEBE SUCEDER AL SELECCICNAR ENDPCINT EN C# STRERMER
=11
RlternateSetting = SETUPDAT[Z]

return (TRUE) ;
-1
BOOL DR_GetInterface(vold)
=h

EPOBUF[0] = AlternateSetting;
EFPOBCH B

EPOBCL = 1;

return (TRUE) ;

-}
BOOL DR_GetStatus(void)

i
return (TRUE)
}
BOOL DR_ClearFeature(void)
{
return (TRUE)
}
BOOL DR_SetFeature (void)

{

T return (TRUE) ;
}

=

BOOL DR_VendorCmnd (void)

{
return(TRUE) !
}
wvoid ISR_Sudav(void) interrupt C
{
GotSUD = TRUE: /i Set flag
EZUSE_IRQ_CLEAR();
USBIRQ = bmSUDAV; /{ Clear SUDAV IRQ

-}
wvold ISR Sutock(void) interrupt C
=h
EZUSE_IRQ CLEAR():
USEIRQ = bmSUIOK: // Clear SUTOK IRQ
-}
wvoid ISR_Sof(void) interrupt ©
=H
EZUSE_IRQ_CLERR() :
USBIRQ = bmSO0OF; /{ Clear S50F IRQ

-1
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//INTERRUBCICN QUE CCURRE LUEGC DE UMW RESET, SE COLCCR CCMO PREDEFINIDR FS
wvold ISR Ures(void) interrupt O
{

if (EZUSE_HIGHSPEED())

{

pConfigDscr = pHighSpeedConfigDscr;
pCtherConfigDscr = pFullSpeedConfigDscr;
B }
else
=] {
pConfigDscr = pFullSpeedConfigDscr;
pOtherConfigDscr = pHighSpeedConfigDscr;
B }
{ (CONFIGDSCR xdata*)pConfigDscr)->type = CONFIG_DSCR;
( (CONFIGDSCR xdata*)pOtherConfigDscr)->type = CTHERSPEED DSCR;

EZUSE_IRQ_CLEAR();
USBIRQ = bmnURES; // Clear URES IRQ
1
void ISR Susp(void) interrupt O
E{
Sleep = TRUE;
EZUSB_IRQ CLEER() ;
USEIRQ = bEmSUSE;

1
//INTERRUPCICN QUE CCURRE LUEGC DE UM A NEGOCIACION HS, SE CCOLOCAR COMC PREDEFINIDAR HS, SINC FS PREDEFINIDA
//ESTA FUNCICN SE ENCARGA DE ASCCIAR TIPCQ CONFIG R HS5 Y CTHERSPEED & FS5 ¢ VICEVERSZ
wvold ISR Highspeed(void) interrupt C
{
if (EZUSB_HIGHSPEED())
] {
pConfigDscr = pHighSpeedConfigDser;
((CONFIGDSCR xdata *) pConfigDscr)->type = CONFIG_DSCR:
pOtherConfigDscr = pFullSpeedConfigDscr;
({CONFIGDSCR xdata *) pOtherConfigDscr)->type = OTHERSPEED DSCR;
B }
else
= {
pConfigDhscr = pFullSpeedConfigDscr;
pOtherConfigDscr = pHighSpeedConfigDscr;
- }
EZUSB_IRQ CLERR():
USEIRQ = bmHSGRANT ;




