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• DB-16P: 16 channel isolated D/I board 
• DB-16R: 16 channel relay board 
• DB-24PR: 24 channel power relay board 
• DB-24POR: 24 channel PhotoMos output board 
• DB-24C: 24-channel open-collector output board 
• ADP-20/PCI : extender, 20-pin header to 20-pin header for PCI Bus I/O  
• NAPPCI/win: DLLs for Windows 95/98 
• NAPPCI/wnt: DLLs for Windows NT 4.0 
• NAPVIEW/1: LabVIEW driver for Windows 95/98 
• NAPVIEW/2: LabVIEW driver for Windows NT 
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initial_low
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void interrupt irq_service() 
{ 
if (now_int_state==1)       /* now INT0 is changed to LOW         */(a) 
   {                        /* --> INT_CHAN_0=!INT0=HIGH now      */ 
   COUNT_L++;               /* find a LOW_pulse (INT0)            */ 
   If((inport(wBase+7)&1)==0)/* the INT0 is still fixed in LOW    */ 
     {                      /* !!!! need to generate a high_pulse   */ 
     outportb(wBase+0x2a,1);/* INV0 select the non-inverted input */(b) 
                            /* INT_CHAN_0=INT0=LOW -->            */ 
                            /* INT_CHAN_0 generate a high_pulse   */ 
     now_int_state=0;       /* now INT0=LOW                       */ 
     } 
   else now_int_state=1;    /* now INT0=HIGH                      */ 
                            /* don’t have to generate high_pulse  */ 
   } 
else                        /* now INT0 is changed to HIGH        */(c) 
   {                        /* --> INT_CHAN_0=INT0=HIGH now       */ 
   COUNT_H++;               /* find a HIGH_pulse (INT0)           */ 
   If((inport(wBase+7)&1)==1)/* the INT0 is still fixed in HIGH   */ 
     {                      /* need to generate a high_pulse      */ 
     outportb(wBase+0x2a,0);/* INV0 select the inverted input   */(d) 
                            /* INT_CHAN_0=!INT0=LOW -->           */ 
                            /* INT_CHAN_0 generate a high_pulse   */ 
     now_int_state=1;       /* now INT0=HIGH                      */ 
     } 
   else now_int_state=0;    /* now INT0=LOW                       */ 
                            /* don’t have to generate high_pulse  */ 
   } 
if (wIrq>=8) outportb(A2_8259,0x20); 
outportb(A1_8259,0x20); 
} 
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void interrupt irq_service() 
{ 
if (now_int_state==1)       /* now INT0 is changed to LOW         */(c) 
   {                        /* --> INT_CHAN_0=!INT0=HIGH now      */ 
   COUNT_L++;               /* find a LOW_pulse (INT0)            */ 
   If((inport(wBase+7)&1)==0)/* the INT0 is still fixed in LOW    */ 
     {                      /* !!!! need to generate a high_pulse   */ 
     outportb(wBase+0x2a,1);/* INV0 select the non-inverted input */(d) 
                            /* INT_CHAN_0=INT0=LOW -->            */ 
                            /* INT_CHAN_0 generate a high_pulse   */ 
     now_int_state=0;       /* now INT0=LOW                       */ 
     } 
   else now_int_state=1;    /* now INT0=HIGH                      */ 
                            /* don’t have to generate high_pulse  */ 
   } 
else                        /* now INT0 is changed to HIGH        */(a) 
   {                        /* --> INT_CHAN_0=INT0=HIGH now       */ 
   COUNT_H++;               /* find a High_pulse (INT0)           */ 
   If((inport(wBase+7)&1)==1)/* the INT0 is still fixed in HIGH   */ 
     {                      /* need to generate a high_pulse      */ 
     outportb(wBase+0x2a,0);/* INV0 select the inverted input   */(b) 
                            /* INT_CHAN_0=!INT0=LOW -->           */ 
                            /* INT_CHAN_0 generate a high_pulse   */ 
     now_int_state=1;       /* now INT0=HIGH                      */ 
     } 
   else now_int_state=0;    /* now INT0=LOW                       */ 
                            /* don’t have to generate high_pulse  */ 
   } 
if (wIrq>=8) outportb(A2_8259,0x20); 
outportb(A1_8259,0x20); 
} 
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/* -------------------------------------------------------------- */ 
/* Note : 1.The hold_time of INT_CHAN_0 & INT_CHAN_1 must long    */ 
/*          enoug.                                                */ 
/*        2.The ISR must read the interrupt status again to       */ 
/*          identify the active interrupt source.                 */ 
/*        3.The INT_CHAN_0 & INT_CHAN_1 can be active at the same */ 
/*          time.                                                 */ 
/* -------------------------------------------------------------- */ 
void interrupt irq_service() 
{ 
/* now ISR can not know which interrupt is active                 */ 
new_int_state=inportb(wBase+7)&0x03;      /* read all interrupt   */ 
                                          /* signal state         */ 
int_c=new_int_state^now_int_state;        /* compare new_state to */ 
                                          /* old_state            */ 
 
if ((int_c&0x01)==1)             /* INT_CHAN_0 is active          */ 
   { 
   if ((new_int_state&1)==0)     /* INT0 change to low now        */ 
      { 
      INT0_L++; 
      } 
   else                          /* INT0 change to high now       */ 
      { 
      INT0_H++; 
      } 
   invert=invert^1;              /* generate high_pulse           */ 
   } 
 
if ((int_c&0x02)==2)             /* INT_CHAN_1 is active          */ 
   { 
   if ((new_int_state&2)==0)     /* INT1 change to low now        */ 
      { 
      INT1_L++; 
      } 
   else                          /* INT1 change to high now       */ 
      { 
      INT1_H++; 
      } 
   invert=invert^2;              /* generate high_pulse           */ 
   } 
 
now_int_state=new_int_state;     /* update interrupt status       */ 
outportb(wBase+0x2a,invert);     /* generate a high pulse         */ 
 
if (wIrq>=8) outportb(A2_8259,0x20); 
outportb(A1_8259,0x20); 
} 
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D/I   port

CON2

16 bits16 bits

D/O   port

CON1

16 bits16 bits
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D/I buffer CKT

Clock input

Buffer input
Data

RESET\

 CON2
disable
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D/O buffer CKT

Clock input

input Latch
Data

RESET\

 CON1
clear
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DA  3

DA  2

DA  1

DA  0D0

D13

DA  7

DA  6

DA  5

DA  4D0

D13

DA11
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DA  9

DA  8D0

D13
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A0
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A0
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A0
A1

Current Output    0
Current Output    1
Current Output    2
Current Output    3
Current Output    4
Current Output    5
Current Output    6
Current Output    7
Current Output    8
Current Output    9
Current Output  10
Current Output  11
Current Output  12
Current Output  13
Current Output  14
Current Output  15

Voltage Output  15
Voltage Output  14
Voltage Output  13
Voltage Output  12
Voltage Output  11
Voltage Output  10
Voltage Output    9

Voltage Output    7
Voltage Output    6
Voltage Output    5
Voltage Output    4
Voltage Output    3
Voltage Output    2
Voltage Output    1
Voltage Output    0

Voltage Output    8Amp

Amp

d0~d13

d14~d15

d0~d13

d14~d15

d0~d13

d14~d15

d0~d13

d14~d15

DA_0

DA_1

DA_2

DA_3
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14-bits Data

D/A Converter

D0

D13

VoutAmp

AGND

Output Current
Max (+/- 5mA)

Load

InternalExternal

Load

14-bits Data

D/A Converter

D0

D13

VoutAmp

AGND

+ -

Current Loop
0~20mA

External Power
Supply 9~36V

InternalExternal
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/<��
�1;L�����

"�����:W����������B������	
�������������������I�W
/ �����;L�

�

�M����"-&���,����������������������.+�/-0-1����������������������������M��

����:�K(L��X/ �����L��CC;�
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G/ ���
G/��F
G/�	�
G/�	-
G/�	6
G/�	�
�

�����������������������������������������������������G/�	*;L�

����"�����:WI�����JB�&�/ ���KB1
�/��FKB1W
��
/ ���
/��F;L�

����/�����$<"���O�PO(PK/ ���
������L� �M���,���������������������������������������M��

����/�����$<"���O�PO�PK/��FL� � � �M���,���������������������������������������M��

����[�

<��"���"��$����-&����������������<�������������:���������<��#��#����������������������;�

/5��)��K���J	��,������:G/ �����
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printf("\nThrer are %d PIO_PISO Cards in this PC",wBoards); 
if (wBoards==0 ) exit(0); 
 
printf("\n-----------------------------------------------------"); 
for(i=0; i<wBoards; i++) 
   { 
   PIO_GetConfigAddressSpace(i,&wBase,&wIrq,&wSubVendor, 
               &wSubDevice,&wSubAux,&wSlotBus,&wSlotDevice); 
 
   printf("\nCard_%d:wBase=%x,wIrq=%x,subID=[%x,%x,%x], 
               SlotID=[%x,%x]",i,wBase,wIrq,wSubVendor,wSubDevice, 
               wSubAux,wSlotBus,wSlotDevice); 
   printf(" --> "); 
   ShowPioPiso(wSubVendor,wSubDevice,wSubAux); 
   } 
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printf("\nThrer are %d PIO_PISO Cards in this PC",wBoards); 
if (wBoards==0 ) exit(0); 
 
printf("\n-----------------------------------------------------"); 
for(i=0; i<wBoards; i++) 
   { 
   PIO_GetConfigAddressSpace(i,&wBase,&wIrq,&wSubVendor, 
               &wSubDevice,&wSubAux,&wSlotBus,&wSlotDevice); 
 
   printf("\nCard_%d:wBase=%x,wIrq=%x,subID=[%x,%x,%x], 
               SlotID=[%x,%x]",i,wBase,wIrq,wSubVendor,wSubDevice, 
               wSubAux,wSlotBus,wSlotDevice); 
   printf(" --> "); 
   ShowPioPiso(wSubVendor,wSubDevice,wSubAux); 
   } 
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SC1 SC0 RL1 RL0 M2 M1 M0 BCD 

���:  0: binary count       1: BCD count 

��������: 000:mode0 interrupt on terminal count 

   001:mode1 programmable one-shot 

   010:mode2 rate generator 

   011:mode3 square-wave generator 

   100:mode4 software triggered pulse 

   101:mode5 hardware triggered pulse 

�������: 00: counter latch instruction 

   01: read/write low counter byte only 

   10: read/write high counter byte only 

   11: read/write low counter byte first, then high counter byte 

�������: 00: counter0 

   01: counter1  

   10: counter2 

   11: read -back command 

�
WORD pio_da16_c0(char cConfig, char cLow, char cHigh)/*COUNTER_0 */ 
{ 
outportb(wBase+0xcc,cConfig); 
outportb(wBase+0xc0,cLow); 
outportb(wBase+0xc0,cHigh); 
return(NoError); 
} 
WORD pio_da16_c1(char cConfig, char cLow, char cHigh)/*COUNTER_1 */ 
{ 
outportb(wBase+0xcc,cConfig); 
outportb(wBase+0xc4,cLow); 
outportb(wBase+0xc4,cHigh); 
return(NoError); 
} 
WORD pio_da16_c2(char cConfig, char cLow, char cHigh)/*COUNTER_2 */ 
{ 
outportb(wBase+0xcc,cConfig); 
outportb(wBase+0xc8,cLow); 
outportb(wBase+0xc8,cHigh); 
return(NoError); 
} 
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/* ------------------------------------------------------------ */ 
/* Find all PIO_PISO series cards in this PC system             */ 
/* step 1 : plug all PIO_PISO cards into PC                     */ 
/* step 2 : run PIO_PISO.EXE                                    */ 
/* ------------------------------------------------------------ */ 
 
#include "PIO.H" 
 
WORD wBase,wIrq; 
WORD wBase2,wIrq2; 
 
int main() 
{ 
int  i,j,j1,j2,j3,j4,k,jj,dd,j11,j22,j33,j44; 
WORD wBoards,wRetVal; 
WORD wSubVendor,wSubDevice,wSubAux,wSlotBus,wSlotDevice; 
char c; 
float ok,err; 
 
clrscr(); 
wRetVal=PIO_DriverInit(&wBoards,0xff,0xff,0xff);  /*for PIO-PISO*/ 
printf("\nThrer are %d PIO_PISO Cards in this PC",wBoards); 
if (wBoards==0 ) exit(0); 
 
printf("\n-----------------------------------------------------"); 
for(i=0; i<wBoards; i++) 
   { 
   PIO_GetConfigAddressSpace(i,&wBase,&wIrq,&wSubVendor, 
               &wSubDevice,&wSubAux,&wSlotBus,&wSlotDevice); 
 
   printf("\nCard_%d:wBase=%x,wIrq=%x,subID=[%x,%x,%x], 
               SlotID=[%x,%x]",i,wBase,wIrq,wSubVendor,wSubDevice, 
               wSubAux,wSlotBus,wSlotDevice); 
   printf(" --> "); 
   ShowPioPiso(wSubVendor,wSubDevice,wSubAux); 
   } 
 
PIO_DriverClose(); 
} 
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/* DEMO1 : D/O demo for PIO-DA16/8/4                              */ 
/* step1 : Run DEMO1.EXE                                          */ 
/* step2 : Check the LEDs of DB-24C will turn on sequentially     */ 
/* -------------------------------------------------------------- */ 
#include "PIO.H" 
void pio_da16_do(WORD wDo); 
WORD wBase,wIrq; 
int main() 
{ 
int  i,j; 
WORD wBoards,wRetVal,t1,t2,t3,t4,t5,t6; 
WORD wSubVendor,wSubDevice,wSubAux,wSlotBus,wSlotDevice; 
clrscr(); 
 
/* step1 : find address-mapping of PIO/PISO cards                 */ 
wRetVal=PIO_DriverInit(&wBoards,0x80,0x04,0x00);/*for PIO-DA16/8/4*/ 
printf("\n(1) Threr are %d PIO-DA16/8/4 Cards in this PC",wBoards); 
if ( wBoards==0 )  exit(0); 
 
printf("\n\n-------------- The Configuration Space --------------"); 
for(i=0;i<wBoards;i++) 
   { 
   PIO_GetConfigAddressSpace(i,&wBase,&wIrq,&wSubVendor,&wSubDevice, 
                             &wSubAux,&wSlotBus,&wSlotDevice); 
 
   printf("\nCard_%d: wBase=%x,wIrq=%x,subID=[%x,%x,%x], 
          SlotID=[%x,%x]",i,wBase,wIrq,wSubVendor,wSubDevice,wSubAux, 
          wSlotBus,wSlotDevice); 
 
   printf(" --> "); 
   ShowPioPiso(wSubVendor,wSubDevice,wSubAux); 
   } 
 
PIO_GetConfigAddressSpace(0,&wBase,&wIrq,&t1,&t2,&t3,&t4,&t5); 
                                                 /* select card_0 */ 
/* step2 : enable all D/I/O port                                  */ 
outportb(wBase,1);                                /* /RESET -> 1  */ 
printf("\n\n(2) DEMO1 D/O test"); 
j=1; 
for(;;) 
   { 
   gotoxy(1,8); 
   pio_da16_do(j); 
   printf("\nDO ==> %4x",j); 
   delay(10000); 
   if (kbhit()!=0) break; 
   j=j<<1; j=j&0x0ffff;if (j==0) j=1; 
   } 
PIO_DriverClose(); 
} 
/* -------------------------------------------------------------- */ 
void pio_da16_do(WORD wDo) 
{ 
outportb(wBase+0xf8,wDo);          /* 0xf8 : low  byte of DO port */ 
outportb(wBase+0xfc,(wDo>>8));     /* 0xfc : high byte of DO port */ 
} 

��������0.���
/* DEMO2 : D/I/O demo for PIO-DA16/8/4                            */ 
/* step1 : Connect CON1 & CON2 with a 20-pin 1 to 1 flot cable    */ 
/* step2 : Run DEMO2.EXE                                          */ 
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/* -------------------------------------------------------------- */ 
#include "PIO.H" 
 
void pio_da16_di(WORD *wDi); 
void pio_da16_do(WORD wDo); 
WORD wBase,wIrq; 
 
int main() 
{ 
int  i,j,k; 
WORD wBoards,wRetVal,t1,t2,t3,t4,t5,t6; 
WORD wSubVendor,wSubDevice,wSubAux,wSlotBus,wSlotDevice; 
 
clrscr(); 
 
/* step1 : find address-mapping of PIO/PISO cards                 */ 
           . 
           . 
/* step2 : enable all D/I/O port                                  */ 
outportb(wBase,1);                                /* /RESET -> 1  */ 
 
printf("\n\n(2) DEMO2  D/I/O test"); 
j=1; 
for(;;) 
   { 
   pio_da16_do(j); 
   pio_da16_di(&k); 
   gotoxy(1,9); 
   printf("DO = %4x , DI = %4x",j,k); 
   if (k!=j) printf(" <-- Test Error       "); 
   else      printf(" <-- Test Ok           "); 
   j++; j=j&0x0ffff;if (j==0) j=1; 
   if (kbhit()!=0) break; 
   } 
PIO_DriverClose(); 
} 
/* -------------------------------------------------------------- */ 
void pio_da16_di(WORD *wDi) 
{ 
int  in_l,in_h; 
in_l=inportb(wBase+0xe0)&0x0ff; 
in_h=inportb(wBase+0xe4)&0x0ff; 
(*wDi)=(in_h<<8)+in_l; 
} 
/* -------------------------------------------------------------- */ 
void pio_da16_do(WORD wDo) 
{ 
outportb(wBase+0xf8,wDo);          /* 0xf8 : low  byte of DO port */ 
outportb(wBase+0xfc,(wDo>>8));     /* 0xfc : high byte of DO port */ 

[�
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/* DEMO3 : INT_CHAN_1, timer interrupt demo (initial high)        */ 
/*         (It is designed to be a machine independent timer)     */ 
/* step1 : Run DEMO3.EXE                                          */ 
/* -------------------------------------------------------------- */ 
#include "PIO.H" 
#define A1_8259 0x20 
#define A2_8259 0xA0 
static void interrupt irq_service(); 
void pio_da16_c0(char cConfig, char cLow, char cHigh); 
void pio_da16_c1(char cConfig, char cLow, char cHigh); 
void pio_da16_c2(char cConfig, char cLow, char cHigh); 
void init_int1_high(); 
WORD wBase,wIrq; 
int  COUNT_L,COUNT_H,irqmask,now_int_state; 
int main() 
{ 
int   i,j; 
WORD  wBoards,wRetVal,t1,t2,t3,t4,t5,t6; 
WORD  wSubVendor,wSubDevice,wSubAux,wSlotBus,wSlotDevice; 
clrscr(); 
/* step1 : find address-mapping of PIO/PISO cards                 */ 
           . 
           . 
/* step2 : enable all D/I/O port                                  */ 
outportb(wBase,1);                                /* /RESET -> 1  */ 
printf("\n\n(2) DEMO3 Interrupt (1Hz) test"); 
init_int1_high();       /* interrupt initialize, INT1 is high now */ 
COUNT_L=0;COUNT_H=0; 
printf("\n\n*** Show the count of Low_pulse ***\n"); 
for (;;) 
    { 
    gotoxy(1,10); 
    printf("\nINT count = %d",COUNT_L); 
    if (kbhit()!=0) break; 
    } 
outportb(wBase+5,0);                     /* disable all interrupt */ 
PIO_DriverClose(); 
} 
/* Use INT_CHAN_1 as internal interrupt signal                    */ 
void init_int1_high() 
{ 
DWORD dwVal; 
disable(); 
outportb(wBase+5,0);                     /* disable all interrupt */ 
if (wIrq<8) 
   { 
   irqmask=inportb(A1_8259+1); 
   outportb(A1_8259+1,irqmask & (0xff ^ (1 << wIrq))); 
   setvect(wIrq+8, irq_service); 
   } 
else 
   { 
   irqmask=inportb(A1_8259+1); 
   outportb(A1_8259+1,irqmask & 0xfb);                    /* IRQ2 */ 
   irqmask=inportb(A2_8259+1); 
   outportb(A2_8259+1,irqmask & (0xff ^ (1 << (wIrq-8)))); 
   setvect(wIrq-8+0x70, irq_service); 
   } 
/* CLK source = 4 MHz */ 
pio_da16_c1(0x76,0x90,0x01);       /* COUNTER1, mode3, div    400 */ 
pio_da16_c2(0xb6,0x10,0x27);       /* COUNTER2, mode3, div  10000 */ 
                                   /* program Cout2 1Hz           */ 
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/* note : the 8254 need extra 2-clock for initialization          */ 
for (;;) 
    { 
    if ((inportb(wBase+7)&2)==2) break;      /* wait Cout2 = high */ 
    } 
/* note : Cout2 = high, INV1 must select the inverted Cout2       */ 
/*        --> INT_CHAN_1 = !Cout2 = init_low, active_high         */ 
outportb(wBase+0x2a,0);            /* INV1 = 0, inverted Cout2    */ 
 
now_int_state=1;                   /* now Cout2 is high           */ 
outportb(wBase+5,2);               /* EN1 = 1, enable INT_CHAN_1  */ 
                                   /* as interrupt source         */ 
enable(); 
} 
/* -------------------------------------------------------------- */ 
void interrupt irq_service() 
{ 
if (now_int_state==1)          /* now INT1(Cout2) changed to low  */ 
   {                           /* --> INT_CHAN_1=!INT1=high now   */ 
   COUNT_L++;                  /* find a low pulse (INT1)         */ 
   if((inportb(wBase+7)&2)==0) /* INT1 is still fixed in low  ->  */ 
     {                         /* need to generate a high pulse   */ 
     outportb(wBase+0x2a,2);   /* INV1 select non-inverted input  */ 
                               /* INT_CHAN_1=INT1=low -->         */ 
                               /* INT_CHAN_1 generate high pulse  */ 
     now_int_state=0;          /* now INT1=low                    */ 
     } 
   else now_int_state=1;       /* now INT1=high                   */ 
                               /* don't have to gen. high pulse   */ 
   } 
else                           /* now INT1(Cout2) changed to high */ 
   {                           /* --> INT_CHAN_1=INT1=high now    */ 
   COUNT_H++;                  /* find a low pulse (INT1)         */ 
   if((inportb(wBase+7)&2)==2) /* INT1 is still fixed in high ->  */ 
     {                         /* need to generate a high pulse   */ 
     outportb(wBase+0x2a,0);   /* INV1 select inverted input      */ 
                               /* INT_CHAN_1=!INT1=low -->        */ 
                               /* INT_CHAN_1 generate high_pulse  */ 
     now_int_state=1;          /* now INT1=high                   */ 
     } 
   else now_int_state=0;       /* now INT1=low                    */ 
                               /* don't have to gen. high pulse   */ 
   } 
if (wIrq>=8) outportb(A2_8259,0x20); 
outportb(A1_8259,0x20); 
} 
/* -------------------------------------------------------------- */ 
void pio_da16_c0(char cConfig, char cLow, char cHigh) /* COUNTER0 */ 
{ 
outportb(wBase+0xcc,cConfig); 
outportb(wBase+0xc0,cLow); 
outportb(wBase+0xc0,cHigh); 
} 
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/* DEMO5 : INT_CHAN_0 & INT_CHAN_1 timer interrupt demo           */ 
/*         (It is designed to be a machine independent timer)     */ 
/* step1 : Run DEMO5.EXE                                          */ 
/* -------------------------------------------------------------- */ 
#include "PIO.H" 
#define A1_8259 0x20 
#define A2_8259 0xA0 
static void interrupt irq_service(); 
WORD wBase,wIrq; 
int  irqmask,now_int_state,new_int_state,int_c; 
int  INT0_L,INT0_H,INT1_L,INT1_H; 
int  b0,b1,invert; 
int main() 
{ 
int   i,j; 
WORD  wBoards,wRetVal,t1,t2,t3,t4,t5,t6; 
WORD  wSubVendor,wSubDevice,wSubAux,wSlotBus,wSlotDevice; 
clrscr(); 
/* step1 : find address-mapping of PIO/PISO cards                 */ 
           . 
           . 
/* step2 : enable all D/I/O port                                  */ 
outportb(wBase,1);                                /* /RESET -> 1  */ 
printf("\n\n(2) DEMO5 Interrupt test"); 
init_high();    /* interrupt initialize, INT_CHAN_0/1 is high now */ 
printf("\n\n*** Show the count of Low_pulse ***\n"); 
INT0_L=INT0_H=INT1_L=INT1_H=0; 
for (;;) 
    { 
    gotoxy(1,10); 
    printf("\nINT0[%x,%x],INT1[%x,%x]",INT0_H,INT0_L,INT1_H,INT1_L); 
    if (kbhit()!=0) break; 
    } 
outportb(wBase+5,0);                     /* disable all interrupt */ 
PIO_DriverClose(); 
} 
/* Use INT_CHAN_0 & INT_CHAN_1 as internal interrupt signal       */ 
void init_high() 
{ 
DWORD dwVal; 
disable(); 
outportb(wBase+5,0);                     /* disable all interrupt */ 
if (wIrq<8) 
   { 
   irqmask=inportb(A1_8259+1); 
   outportb(A1_8259+1,irqmask & (0xff ^ (1 << wIrq))); 
   setvect(wIrq+8, irq_service); 
   } 
else 
   { 
   irqmask=inportb(A1_8259+1); 
   outportb(A1_8259+1,irqmask & 0xfb);                    /* IRQ2 */ 
   irqmask=inportb(A2_8259+1); 
   outportb(A2_8259+1,irqmask & (0xff ^ (1 << (wIrq-8)))); 
   setvect(wIrq-8+0x70, irq_service); 
   } 
/* CLK source = 4 MHz */ 
pio_da16_c0(0x36,0x20,0x4e);       /* COUNTER0, mode3, div 20000  */ 
                                   /* program Cout0 200Hz         */ 
pio_da16_c1(0x76,0x90,0x01);       /* COUNTER1, mode3, div  400   */ 
pio_da16_c2(0xb6,0x64,0x00);       /* COUNTER2, mode3, div  100   */ 
                                   /* program Cout2 100Hz         */ 
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/* note : the 8254 need extra 2-clock for initialization          */ 
for (;;) 
    { 
    if ((inportb(wBase+7)&3)==3) break;/* wait Cout0&Cout2 = high */ 
    } 
/* note : Cout0/2 = high, INV0/1 must select the inverted Cout0/2 */ 
/*        --> INT_CHAN_0 = !Cout0 = init_low, active_high         */ 
/*        --> INT_CHAN_1 = !Cout2 = init_low, active_high         */ 
outportb(wBase+0x2a,0);          /* INV0=0, INV1=0 inverted       */ 
now_int_state=3;                 /* now Cout0 & Cout2 is high     */ 
outportb(wBase+5,3);             /* enable INT_CHAN_0/1 interrupt */ 
enable(); 
} 
/* -------------------------------------------------------------- */ 
/* Note : 1.The hold_time of INT_CHAN_0 & INT_CHAN_1 must long    */ 
/*          enoug.                                                */ 
/*        2.The ISR must read the interrupt status again to       */ 
/*          identify the active interrupt source.                 */ 
/*        3.The INT_CHAN_0 & INT_CHAN_1 can be active at the same */ 
/*          time.                                                 */ 
/* -------------------------------------------------------------- */ 
void interrupt irq_service() 
{ 
/* now ISR can not know which interrupt is active                 */ 
new_int_state=inportb(wBase+7)&0x03;      /* read all interrupt   */ 
                                          /* signal state         */ 
int_c=new_int_state^now_int_state;        /* compare new_state to */ 
                                          /* old_state            */ 
if ((int_c&0x01)==1)             /* INT_CHAN_0 is active          */ 
   { 
   if ((new_int_state&1)==0)     /* INT0 change to low now        */ 
      { 
      INT0_L++; 
      } 
   else                          /* INT0 change to high now       */ 
      { 
      INT0_H++; 
      } 
   invert=invert^1;              /* generate high_pulse           */ 
   } 
if ((int_c&0x02)==2)             /* INT_CHAN_1 is active          */ 
   { 
   if ((new_int_state&2)==0)     /* INT1 change to low now        */ 
      { 
      INT1_L++; 
      } 
   else                          /* INT1 change to high now       */ 
      { 
      INT1_H++; 
      } 
   invert=invert^2;              /* generate high_pulse           */ 
   } 
now_int_state=new_int_state;     /* update interrupt status       */ 
outportb(wBase+0x2a,invert);     /* generate a high pulse         */ 
if (wIrq>=8) outportb(A2_8259,0x20); 
outportb(A1_8259,0x20); 
} 
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/* DEMO8 : D/A Output without calibration                         */ 
/* step1 : Run DEMO8.EXE                                          */ 
/* -------------------------------------------------------------- */ 
#include "PIO.H" 
 
void pio_da16_da(int cChannel_no,int iVal); 
 
WORD  wBase,wIrq; 
 
int main() 
{ 
int   i,j,k; 
WORD  wBoards,wRetVal,t1,t2,t3,t4,t5,t6; 
WORD  wSubVendor,wSubDevice,wSubAux,wSlotBus,wSlotDevice; 
 
clrscr(); 
 
/* step1 : find address-mapping of PIO/PISO cards                 */ 
           . 
           . 
/* step2 : enable all D/I/O port                                  */ 
outportb(wBase,0x11);                            /* /RESET -> 1   */ 
 
printf("\n\n(2) A/D Output without calibration test"); 
 
printf("\n\n    (a)  1.23V Voltage output to each channel"); 
for (i=0; i<16; i++) 
    { 
    j=1.23*16383/20.0+8192; 
    pio_da16_da(i,j); 
    } 
getch(); 
printf("\n\n    (b) 1.23mA Current output to each channel"); 
for (i=0; i<16; i++) 
    { 
    j=1.23*8192/20+8191; 
    pio_da16_da(i,j); 
    } 
getch(); 
 
outportb(wBase+5,0);                     /* disable all interrupt */ 
outportb(wBase+3,0);                     /* all D/O are Low       */ 
outportb(wBase+2,0);                     /* all AUX as D/I        */ 
PIO_DriverClose(); 
} 
/* -------------------------------------------------------------- */ 
void pio_da16_da(int iChannel_no,int iVal) 
{ 
iVal=iVal+(iChannel_no%4)*0x4000;       /* iChannel_no : 0 - 15   */ 
outportb(wBase+0xf0,iVal);              /* iVal : 0x0000 - 0x3fff */ 
outportb(wBase+0xf4,(iVal>>8)); 
outportb(wBase+0xe0+4*(iChannel_no/4),0xff); 
} 
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/* DEMO9 : D/A Output with calibration                            */ 
/* step1 : Run DEMO9.EXE                                          */ 
/* -------------------------------------------------------------- */ 
#include "PIO.H" 
void pio_da16_da(int cChannel_no,int iVal); 
WORD  wBase,wIrq; 
WORD  wN10V[16],wP10V[16],w00mA[16],w20mA[16],EEP; 
float fDeltaV[16],fDeltaI[16]; 
int main() 
{ 
int   i,j,k; 
WORD  wBoards,wRetVal,t1,t2,t3,t4,t5,t6; 
WORD  wSubVendor,wSubDevice,wSubAux,wSlotBus,wSlotDevice; 
 
clrscr(); 
 
/* step1 : find address-mapping of PIO/PISO cards                 */ 
           . 
           . 
/* step2 : enable all D/I/O port                                  */ 
outportb(wBase,0x11);                            /* /RESET -> 1   */ 
outportb(wBase+2,0x1c);           /* AUX 4/3/2 are D/O, othes D/I */ 
outportb(wBase+3,0);              /* all D/O are Low              */ 
 
printf("\n\n(2) A/D Output with calibration test"); 
 
for (i=0; i<64;i++) 
    { 
    if (i<16) 
       { 
       EEP_READ(i,&j,&k); 
       wN10V[i]=(j<<8)+k; 
       } 
    if ((i>=16)&&(i<32)) 
       { 
       EEP_READ(i,&j,&k); 
       wP10V[i-16]=(j<<8)+k; 
       } 
    if ((i>=32)&&(i<48)) 
       { 
       EEP_READ(i,&j,&k); 
       w00mA[i-32]=(j<<8)+k; 
       } 
    if (i>=48) 
       { 
       EEP_READ(i,&j,&k); 
       w20mA[i-48]=(j<<8)+k; 
       } 
    } 
 
for (i=0; i<16; i++) 
    { 
    fDeltaV[i]=20.0/(wP10V[i]-wN10V[i]); 
    fDeltaI[i]=20.0/(w20mA[i]-w00mA[i]); 
    } 
 
printf("\n\n    (a)   1.23V Voltage output to each channel"); 
for (i=0; i<16; i++) 
    { 
    j=(1.23+10.0)/fDeltaV[i]+wN10V[i]; 
    pio_da16_da(i,j); 
    } 
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getch(); 
printf("\n\n    (b) 1.23mA Current output to each channel"); 
for (i=0; i<16; i++) 
    { 
    j=1.23/fDeltaI[i]+w00mA[i]; 
    pio_da16_da(i,j); 
    } 
getch(); 
 
outportb(wBase+5,0);                     /* disable all interrupt */ 
outportb(wBase+3,0);                     /* all D/O are Low       */ 
outportb(wBase+2,0);                     /* all AUX as D/I        */ 
PIO_DriverClose(); 
} 
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