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{43 PIODIO.H {[1 PIODIO_InputByte(ushort wBaseAddr) =4 i,
Eak (LI

EXPORTS [}‘[EV‘E{JE\? CALLBACK [}‘{E‘Jfﬁ*ﬁ(‘;’\*ﬂf{fﬁ? REAEY);
PR

[Dllimport("xxxx.dIl" ,EntryPoint="fx&f £/7")]
public static extern FrEYEIRE ErifBr €78 (EYRIBIRE =B80);

Y]
Example:
EXPORTS WORD CALLBACK PIODIO_InputByte(DWORD wBase);

P

[Dllimport("Piodio.dll" ,EntryPoint="PIODIO_InputByte")]
public static extern ushort InputByte(uint wBase);

P 2l
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ftp://ftp.icpdas.com/pub/cd/iocard/pci/napdos/pci/pio-dio/dll_ocx/demo/

S o B LTS O L
InVall = PIODIO. InputByte(wBaseAddr + 0xCO0);

InVal2 = PIODIO. InputByte(wBaseAddr + 0xC4);
InVal3 = PIODIO. InputByte(wBaseAddr + 0xC8);

[2HRVE © TR B

Bytes VC++ 6 data type C# data type

2 Short Short

WORD Ushort
4 Int

unsigned int Uint

4 unsigned lon

D?NORD ’ Jint
4 Float Float
8 Double double
4 Int * out int
4 float * out float

2HY§ : PIODIO =1, /i3 PIODIO.dIl Bt FHFTfre 25t

ftp://ftp.icpdas.com/pub/cd/iocard/pci/napdos/pci/pio-dio/manual/

pio-dio dll software manual.pdf
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L:_'| Setup and Deployment Projects
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(7 Vizual Studio Solutions

Smm‘t Device ASPNET Web ARENET Web
Application  Application Service

A prodect for creating an application with a Windows user interfare
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using System;

using System.Drawing;

using System.Collections;

using System.ComponentModel;

using System.Windows.Forms;

using System.Data;

using System.Runtime.InteropServices;

using System.Threading;

HER3.

f&d% PIODIO.h fY function ;hf[ SRy B KR () e

PIODIO.h f Jﬁ‘%#}* Vlil’[ EERY

// Driver functions

S

fiay EJJ FPY e
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EXPORTS WORD  CALLBACK PIODIO_DriverInit(void);

EXPORTS void  CALLBACK PIODIO DriverClose(void);

EXPORTS WORD  CALLBACK PIODIO_SearchCard(WORD *wBoards, DWORD dwPIOCardID);

EXPORTS WORD  CALLBACK PIODIO_GetDriverVersion(WORD *wDriverVersion);

EXPORTS WORD  CALLBACK PIODIO_GetConfigAddressSpace(
WORD wBoardNo, DWORD *wAddrBase, WORD *wlrgNo, WORD *wSubVendor, WORD *wSubDevice
WORD *wSubAux, WORD *wSlotBus, WORD *wSlotDevice);

EXPORTS WORD  CALLBACK PIODIO ActiveBoard( WORD wBoardNo );

EXPORTS WORD  CALLBACK PIODIO_WhichBoardActive(void);

// DIO functions

EXPORTS void  CALLBACK PIODIO OutputWord(DWORD wPortAddress, DWORD wOutData);
EXPORTS void  CALLBACK PIODIO OutputByte(DWORD wPortAddr, WORD bOutputValue);
EXPORTS DWORD CALLBACK PIODIO_InputWord(DWORD wPortAddress);

EXPORTS WORD  CALLBACK PIODIO_InputByte(DWORD wPortAddr);

// Interrupt functions

EXPORTS WORD  CALLBACK PIODIO_IntInstall( WORD wBoardNo, HANDLE *hEvent,
WORD winterruptSource, WORD wActiveMode);

EXPORTS WORD  CALLBACK PIODIO_IntRemove(void);

EXPORTS WORD  CALLBACK PIODIO_IntResetCount(void);

EXPORTS WORD  CALLBACK PIODIO_IntGetCount(DWORD *dwIntCount);

// PIOD48 Counter functions
EXPORTS void  CALLBACK PIOD48_SetCounter
(DWORD dwBase, WORD wCounterNo, WORD bCounterMode, DWORD wCounterValue);
EXPORTS DWORD CALLBACK PIOD48_ReadCounter
(DWORD dwBase, WORD wCounterNo, WORD bCounterMode);
EXPORTS void  CALLBACK PIOD48_SetCounterA
(WORD wCounterNo, WORD bCounterMode, DWORD wCounterValue);
EXPORTS DWORD CALLBACK PIOD48_ReadCounterA(WORD wCounterNo, WORD bCounterMode);

// PIOD48 Interrupt functions
EXPORTS WORD  CALLBACK PIOD48_IntInstall
(WORD wBoardNo, HANDLE *hEvent, WORD wlrgMask, WORD wActiveMode);
EXPORTS WORD  CALLBACK PIOD48_IntRemove();
EXPORTS WORD  CALLBACK PIOD48 IntGetActiveFlag (WORD *bActiveHighFlag, WORD *bActivelLowFlag);
EXPORTS WORD  CALLBACK PIOD48_IntGetCount (DWORD *dwIntCount);
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// P1I0D64 Counter functions
EXPORTS void  CALLBACK PIOD64_SetCounter
(DWORD dwBase, WORD wCounterNo, WORD bCounterMode, DWORD wCounterValue);
EXPORTS DWORD CALLBACK PIOD64_ReadCounter
(DWORD dwBase, WORD wCounterNo, WORD bCounterMode);
EXPORTS void  CALLBACK PIOD64_SetCounterA
(WORD wCounterNo, WORD bCounterMode, DNORD wCounterValue);
EXPORTS DWORD CALLBACK PIOD64_ReadCounterA(WORD wCounterNo, WORD bCounterMode);

/1 PIOD48 Frequency Measurement functions
EXPORTS DWORD CALLBACK PIOD48_Freq(DWORD dwBase);
EXPORTS DWORD CALLBACK PIOD48_FreqA();

il 151 g =S ST 7 1B e 2 S
using System;

using System.Collections.Generic;

using System.Text;

using System.Runtime.InteropServices;

namespace PIODIO_Ns

{
public class PIODIO

/] %%
//PIODIO CARD 1D
JFEEEEEEEEEEEEE LTS

public const uint PIOD_24=0x800140;
public const uint PIOD_48=0x800130;
public const uint PIOD_56=0x800140;
public const uint PIOD_64=0x800120;
public const uint PIOD_96=0x800110;
public const uint PIOD_144=0x800100;
public const uint PIOD_168=0x98800150;
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public const uint PIOD_168A=0x800150;

VNEEEEEEEE S S EE L LSS

//Error Code

VNEEEEEEEE S S EE L LSS

public const uint NoError = 0;

public const uint DriverOpenError = 1;
public const uint DriverNoOpen = 2;

public const uint GetDriverVersionError = 3;
public const uint InstalllrgError = 4;

public const uint ClearIntCountError = 5;

public const uint GetIntCountError = 6;
7

public const uint RegisterApcError

public const uint RemovelrgError = 8;
public const uint FindBoardError = 9;
public const uint ExceedBoardNumber = 10;
public const uint ResetError = 11;

public const uint IrgMaskError = 12;
public const uint ActiveModeError = 13;
public const uint GetActiveFlagError = 14;

public const uint ActiveFlagEndOfQueue = 15;

JREEEEEEEEE S EL ST EEE:

//PIODIO ActiveMode

// to trigger a interrupt when low -> high
public const uint ActiveHigh =1;

// to trigger a interrupt when high -> low

public const uint ActiveLow=0;

[ s sk sk sk sk R sk Rk

//define the interrupt signal source

[ s sk sk sk sk R sk Rk

public const uint PIOD144_P2CO = 0; /] pin29 of CN1(37 pin D-type, pinl
public const uint PIOD144_P2C1 = 1; /] pin28 of CN1(37 pin D-type, pinl
public const uint PIOD144_P2C2 = 2; /] pin27 of CN1(37 pin D-type, pinl
public const uint PIOD144_P2C3 = 3; /] pin26 of CNI1(37 pin D-type, pinl

to pin37)
to pin37)
to pin37)

to pin37)
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[ R sk sk sk sk ok koo

// Interrupt Channel for PI0-D48

[ R sk sk sk sk sk ko

public const uint PIOD48_INTCHO
public const uint PIOD48_INTCH1
public const uint PIOD48_INTCH2
public const uint PIOD48_INTCH3 = 8; // INT_CHAN_3

1y // INT_CHAN_O
2; // INT_CHAN_I
4; // INT_CHAN_2

[ Rk sk sk Rk sk ok ok ok

//Test functions

[ Rk sk sk Rk sk ok ok ok

[DI1Import ("Piodio.dl1",EntryPoint ="PIODIO_FloatSub")]
public static extern float FloatSub(float fA,float fB);
[DI1Import ("Piodio.dl1",EntryPoint ="PIODIO_ShortSub")]

public static extern short ShortSub(short nA,short nB);

[DI1Import ("Piodio.dl1",EntryPoint ="PIODIO_GetDI1Version")]

public static extern ushort GetDl1Version();

T

JFEEEEEEE
// PIODIO Driver
JEEEE R R EE PR
[DI1Import("Piodio.dl1",EntryPoint="PIODIO DriverInit")]

public static extern ushort DriverInit();

[DI1Import("Piodio.dl1",EntryPoint="PIODIO DriverClose")]

public static extern void DriverClose();
[DI1Import("Piodio.dl1",EntryPoint="PIODIO SearchCard")]

public static extern ushort SearchCard(out ushort wBoards, uint dwPIOCardID);
[DI1Import ("Piodio.dl1",EntryPoint ="PIODIO_GetDriverVision")]

public static extern ushort GetDriverVersion(out ushort wDriverVersion);

[DI1Import("Piodio.dl1",EntryPoint="PIODIO GetConfigAddressSpace")]
public static extern ushort GetConfigAddressSpace(
ushort wBoardNo, out uint wAddrBase, out ushort wlrgNo,

out ushort wSubVendor, out ushort wSubDevice, out ushort wSubAux,
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out ushort wSlotBus, out ushort wSlotDevice);
[DI1Import("Piodio.dl1",EntryPoint="PIODIO ActiveBoard")]
public static extern ushort ActiveBoard(ushort wBoardNo);
[DI1Import("Piodio.dl1",EntryPoint="PIODIO WhichBoardActive")]

public static extern ushort WhichBoardActive();

] skl kol okl ok ok
[DITImport("Piodio.dl1",EntryPoint="PIODIO_OutputByte")]
public static extern void OutputByte(uint wBaseAddr, ushort bOutputValue);
[DI1Import("Piodio.dl1",EntryPoint="PIODIO InputByte")]

public static extern ushort InputByte(uint wBaseAddr);

[ s sk sk ok

//PIODIO Interrupt

[ s s sk sk ok

[DI1Import("Piodio.dl1", EntryPoint = "PIODIO_IntInstall")]

public static extern ushort IntInstall(ushort wBoardNo, out uint hEvent, _
ushort winterruptSource, ushort wActiveMode);

[DITImport("Piodio.dl1", EntryPoint = "PIODIO_IntRemove")]

public static extern ushort IntRemove();

[DITImport("Piodio.dl1", EntryPoint = "PIODIO_IntGetCount")]

public static extern ushort IntGetCount(out uint dwlntCount);

[DITImport("Piodio.dl1", EntryPoint = "PIODIO_IntResetCount")]

public static extern ushort IntResetCount();

[ [ sk sk ok

//PIODIO 48 Frequency
N EEEEE L ER S EREEEEELEL L
[DI1Import("Piodio.dl1")]

public static extern uint PIOD48_Freq(uint wBaseAddr);

VNEEEEEEEE S EEL S S EEEES

//PIODIO_48 Counter

VNEEEEEEEE S EEL S S EEEE:

[DI1Import("Piodio.dl1")]
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public static extern void PIOD48_SetCounter(uint dwBase,ushort wCounterNo,_
ushort bCounterMode,uint wCounterValue );

[DI1Import("Piodio.dl1")]

public static extern uint PIOD48_ReadCounter(uint dwBase,ushort wCounterNo,_
ushort bCounterMode);

[DI1Import ("Piodio.dll1")]

public static extern void PIOD48_SetCounterA(ushort wCounterNo, _

ushort bCounterMode,uint wCounterValue);

[DI1Import ("Piodio.dll1")]

public static extern uint PIOD48_ReadCounterA(ushort wCounterNo,ushort bCounterMode);

VNEEEE SRS EL L L EE LS L

//PIODIO 48 Interrupt

//********$*$*$*$*$*$***

[DI1Import ("Piodio.dll1")]

public static extern ushort PIOD48_IntInstall(ushort wBoardNo, out uint hEvent,_

ushort wlrgMask, ushort wActiveMode);

[DI1Import ("Piodio.dll1")]

public static extern ushort PIOD48_IntRemove();

[DI1Import ("Piodio.dll1")]

public static extern ushort PIOD48_IntGetActiveFlag(out ushort bActiveHighFlag, _
out ushort bActiveLowFlag);

[DI1Import ("Piodio.dll1")]

public static extern ushort PIOD48_IntGetCount(out uint dwIntCount);

TR
//PI0ODIO_64 Counter
//**$*$*$*$*$***$*****

[DI1Import("Piodio.dl1")]

public static extern void PIOD64_SetCounter(uint dwBase,ushort wCounterNo,_
ushort bCounterMode,uint wCounterValue);

[DI1Import("Piodio.dl1")]

public static extern uint PIOD64_ReadCounter(uint dwBase,ushort wCounterNo,_

ushort bCounterMode);

[DI1Import("Piodio.dl1")]

public static extern void PIOD64_SetCounterA(ushort wCounterNo, _
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ushort bCounterMode,uint wCounterValue);
[DI1Import("Piodio.dl1")]

public static extern uint PIOD64_ReadCounterA(ushort wCounterNo, ushort bCounterMode);

] Rk sk ks Rk Rk Rk ks ks o ok

private int DriverOpened = 0;

public PIODIO()//constroctor

{
DriverOpened = 0;
}
~PIODIO()
{
if (DriverOpened != 0)
{
DriverOpened = 0;
DriverClose();
}
}
}
}
W 4.
LA DLL it e
]%‘?r fiFE

Forml

thxTotal ———— L M__i/;@/nudActive

Results of DIO test i

U 1 |Conneet Port O with Poxt 3
|bXTeS\ 0| N PinaT with CN2 Pind? HEA D

o CNLPind0 with CH2 Pin3 JIEA T

btnActive " | Conneet Port_1 with Port_4 = tnEXi t
1| CNLPmIOwithCHIPR3! 4PBD Sl
| 2| NP3 with CN2PR7 JPB7 Y

1 Pin29 with CH2 Pinl5 JfPCO

CH1.Pi ith CHZ.Pin01 SFPCT

Exit
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Ak Gk
namespace PIOD56_Demo
{

public partial class Forml : Form

{
public uint wBaseAddr;
public ushort wlnitialCode, wlotalBoards, wlrq, wSubVendor, wSubDevice, wSubAux,
wSlotBus, wSlotDevice;
public Forml()
{

InitializeComponent();

private void Forml Load(object sender, EventArgs e)

{
btnActive.Enabled = false;
if ((wlnitialCode = PIODIO .DriverInit ()) != 0)
{
MessageBox.Show("Driver initialize error!!!");
return;
}
if ((wlnitialCode = PIODIO.SearchCard (out wTotalBoards, PIODIO.PIOD_56)) != 0)
{
MessageBox.Show("SearchCard Error");
return;
}
tbxTotal.Text = wTotalBoards.ToString();
nudActive.Maximum = wTotalBoards - 1;
nudActive.Minimum = O;
btnActive.Enabled = true;
}
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private void btnExit_Click(object sender, EventArgs e)
{

PIODIO.DriverClose();

Close();

private void btnActive_Click(object sender, EventArgs e)

{

ushort InValO,InVall,InVal2,wRst;
1bxTest .Items .Clear ();
if (Convert.Tolntl6(nudActive.Value) < O |l Convert.ToIntl6(nudActive.Value) >

Convert.Tolnt16(tbxTotal.Text ))

{
1bxTest.Items.Add("Invalid board number,Please Retry!!!");
btnActive.Enabled = false;
return;

}

wRst = PIODIO.GetConfigAddressSpace((ushort)Convert.Tolntl16(nudActive.Value), out

wBaseAddr, out wlrg, out wSubVendor, out wSubDevice, out wSubAux, out wSlotBus, out wSlotDevice);

if(wRst !=0)

{
MessageBox .Show ("Get Config-Address-Space Error!!");
btnActive.Enabled = false;

return ;

}

[ Rk kR Rk

//Enable all DI/DO port /]

//<«~.\‘<<«~.\‘< skoskokosk 4~.\‘<<4~.\‘<<4~.\‘<<//

1bxTest.Items.Add("Enable All DI/DO");

PIODIO.OutputByte(wBaseAddr, (ushort)l); //Enable 1/0 function
1bxTest.Items.Add("");

1bxTest.Items.Add("Setting Port O to Output-Mode and Port 1, 2 to Input-Mode");

PIODIO.OutputByte(wBaseAddr + 0xCC, (ushort)0x01); //Setting Port O Output
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ushort i1 = 1;

while (i1 <= (ushort)0x80)

{
PIODIO.OutputByte((wBaseAddr + 0xCO), (ushort)ii);
InVall = PIODIO. InputByte(wBaseAddr + 0xC4);
InVal2 = PIODIO. InputByte(wBaseAddr + 0xC8);

1bxTest.Items.Add("Output Port 0 (Hex)= " + Convert.ToString(ii, 16));

1bxTest.Items.Add("Input Port 1,2 (Hex)= " + Convert.ToString(InVall, 16) +

"+Convert.ToString(InVal2, 16));
Thread.Sleep(100);
Application.DoEvents();

11%=2;

1bxTest.Items.Add("");
1bxTest.Items.Add("Setting Port 1 to Output-Mode and Port O, 2 to Input-Mode");

PIODIO.OutputByte(wBaseAddr + 0xCC, (ushort)0x02); //Setting Port 1 Output
i1 =1;
while (i1 <= (ushort)0x80)
{
PIODIO.OutputByte(wBaseAddr + 0xC4, (ushort)ii);
InValO = PIODIO. InputByte(wBaseAddr + 0xCO);
InVal2 = PIODIO. InputByte(wBaseAddr + 0xC8);

1bxTest.Items.Add("Output Port 1 (Hex)= " + Convert.ToString(ii, 16));
1bxTest.Items.Add("Input Port 0,2 (Hex)= " + Convert.ToString(InValO, 16) + "

"+ Convert.ToString(InVal2, 16));
Thread.Sleep(100);
Application.DoEvents();
11 *= 2;

}

1bxTest.Items.Add("");
1bxTest.Items.Add("Setting Port 2 to Output-Mode and Port O, 1 to Input-Mode");

PIODIO.OutputByte(wBaseAddr + 0xCC, (ushort)0x04); //Setting Port 2 Output
11=1;

while (i1 <= (ushort)0x80)

Using DLL of ICPDAS 1/0 card in C# 2005, Jun.2006, Rev. 1.0, Copyright By ICP DAS --- 14



PIODIO.OutputByte(wBaseAddr + 0xC8, (ushort)ii);
InValO = PIODIO. InputByte(wBaseAddr + 0xC0);
InVall = PIODIO. InputByte(wBaseAddr + 0xC4);

1bxTest.Items.Add("Output Port 2 (Hex)= " + Convert.ToString(ii, 16));
1bxTest.Items.Add("Input Port 0,1 (Hex)= " + Convert.ToString(InValO, 16) + "
" + Convert.ToString(InVall, 16));
Thread.Sleep(100);
Application.DoEvents();
11 *= 2;
}
1bxTest.Items .Add ("");
1bxTest.Items.Add("Digital-Input/Digital-Output (CON1 and CON2)");

while (i1 <= (ushort)0x80)

{
PIODIO.OutputByte(wBaseAddr + 0xDO, (ushort)ii);
PIODIO.OutputByte(wBaseAddr + 0xD4, (ushort)ii);
InVall = PIODIO. InputByte(wBaseAddr + 0xD0);
InVal2 = PIODIO. InputByte(wBaseAddr + 0xD4);

1bxTest.Items.Add("Digital-Output (Hex)= "+Convert.ToString (ii,16)+"
"+Convert .ToString(ii,16));

1bxTest.Items.Add("Digital-Input(Hex)= " + Convert.ToString(InVall, 16) + "'
+ Convert.ToString(InVal2, 16));

Thread.Sleep(100);

Application.DoEvents();

11 *= 2;
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