
 

 

 

 

 

 

 

 

 

 

 

PCI Bus, ISA Bus, PC/104 
 

CTR  
CCL3221  

 

 
 

 

 32  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.hivertec.co.jp/ 

 

http://www.hivertec.co.jp/


  

 

 



  

   CCL3221 CTR   

     CTR520 PCI B  

           PCI  CTR524F 

           PCI  CTR522F 

 

     CTR220 ISA B  

           PC   CTR224F 

           PC   CTR222F 

 

     CTR120 PC/104 

           PC104 CTR122F 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

Microsoft  Microsoft Corporation  

Windows Windows 98 Windows NT 4.0 Windows 2000 Windows XP Windows Vista Windows 7 Microsoft 

Corporation  

Visual Studio Visual Basic Visual C# Visual C++  Microsoft Corporation 

 

.NET Framework  Microsoft Corporation  

 

 
  

1 8 11 

 

TEL 03 3846 3801 

FAX 03 3846 3773 

sales hivertec.co.jp 

 

1 20  2010  5 10  

 

 



 
    

1.  .......................................................................................................................................................................... 1 

1.1  .................................................................................................................................................................. 1 
1.2  .................................................................................................................................................................. 1 
1.3  .............................................................................................................................................. 2 
1.4  ............................................................................................................................................................. 2 
1.5  ........................................................................................................................................................... 3 
1.6   ....................................................................................................................................................................... 4 
1.7  ............................................................................................................................................................. 4 
1.8   ....................................................................................................................................................................... 4 
1.9  ....................................................................................................................................... 5 

2. CTR  ................................................................................................................................................ 6 
3.  ............................................................................................................................................... 7 

3.1  ................................................................................................................................................................... 7 

3.2  ............................................................................................................................................................. 8 
3.3  ................................................................................................................................................... 9 

4.  ........................................................................................................................................... 10 
4.1  ....................................................................................................................... 10 
4.2  ................................................................................................................................................. 10 
4.3  ............................................................................................................................................................. 10 
4.4  ................................................................................................................................................................. 11 

4.4.1 STS  ............................................................................................................................................ 11 
4.4.2 RIST  ..................................................................................................................... 11 
4.4.3 RIRQ  .................................................................................................................... 12 

4.5 .................................................................................................................................................................... 12 
4.5.1 CTR1 CTR2  ................................................................................................................................. 12 

4.5.2 RCMP1 RCMP4  ........................................................................................................ 12 
4.5.3 ETMR ......................................................................................................................... 13 
4.5.4 LTC 1 LTC 2  ..................................................................................................................... 13 
4.5.5 MAX1 2 MIN1 2  ................................................................................... 13 
4.5.6 1 RENV1  ................................................................................................................................ 14 
4.5.7 2 RENV2  ................................................................................................................................ 16 

5.  .................................................................................................................................................... 18 
5.1  ................................................................................................................................................................ 18 
5.2  .............................................................................................................................. 18 

5.2.1  ........................................................................................................................ 18 
5.2.2 /  .................................................................................................................................... 20 
5.2.3  ............................................................................................................................................ 20 

5.2.4  ............................................................................................................................................ 21 
5.3  ................................................................................................................................................................ 21 
5.4  .............................................................................................................................................................. 22 

5.4.1  .......................................................................................................................................... 22 
5.4.2  ........................................................................................................................... 22 
5.4.3  ................................................................................................................ 22 
5.4.4  ...................................................................................................................................... 23 

5.5 ............................................................................................................................................................ 24 
5.6  ......................................................................................................................................................... 25 
5.7  ............................................................................................................................................................. 26 
5.8 /  ............................................................................................... 26 
5.9  ......................................................................................................................................................... 27 

5.10  ........................................................................................................................................ 28 
5.10.1  .................................................................................................................................................... 28 
5.10.2  .................................................................................................................................................... 29 

6.  ................................................................................................................................................................ 30 
6.1  ..................................................................................................................................................... 31 



 

6.2   ..................................................................................................................................................................... 32 

6.2.1 HPCI-CTR524F/522F  ........................................................................................ 32 
6.2.2 HPC-CTR224F/222F HPC104-CTR122F  ....................................................... 33 
6.2.3  ...................................................................................................................................... 34 

6.3  ................................................................................................................................................ 36 
6.4  ..................................................................................................................................................... 37 

6.4.1 Windows  .................................................................................................................................... 38 

6.4.2 DOS  ........................................................................................................................................... 47 

 



 

 

       
 

1  

1.1-1 CCL3221 CTR  ............................................................................................... 1 

1.1-2  .............................................................................................................................................................. 5 
2 CTR  

3  

3.1-1 PCI CTR524F  ............................................................................................................................ 7 
3.2-1 PCI CTR524F  .................................................................................................................................. 8 
3.3-1 PCI CTR524F  ................................................................................................................. 9 

4  

4.2-1  ............................................................................................................................................. 10 
4.3-1  ........................................................................................................................................................ 10 
4.4.1  ..................................................................................................................................................... 11 
4.4-2  ....................................................................................................................................... 11 
4.4-3  ........................................................................................................................... 12 

4.5-1 1 RENV1  ..................................................................................................................................... 15 
4.5-3 2 RENV2  ..................................................................................................................................... 17 

5  

5.1-1  .............................................................................................................................................. 18 
5.2-1  ............................................................................................................................. 18 
5.2-2  .................................................................................................. 19 
5.4-1  ................................................................................................................................ 24 
5.6-1 PCI CTR522F  .............................................................................................................. 25 
5.9-1  ......................................................................................................................... 27 
5.10-1  PCI BUS  ........................................................................................................................ 28 

6  

6.1-1  .................................................................................................................... 30 

6.1-2  ....................................................................................................................... 31 
6.1-1  ................................................................................................................................................ 31 
6.3-1  ........................................................................................................................................... 36 
6.4-1  ........................................................................................................................................ 37 
6.4-2  .............................................................................................................................................. 37 

 

 



1.  

1 

 

1.  
NC  

 

LSI CCL3221 2ch 32 / CTR  

 

 

 

 

CCL3221 CTR PCI B ISA B PC/104 B  

ch  PCI Bus ISA Bus PC/104 

2ch HPCI CTR522F HPC CTR222F HPC104 CTR122F 

4ch HPCI CTR524F HPC CTR224F  

1.1-1 CCL3221 CTR  

 

 

 CTR   <  >  

     <  >    

 CD 
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1  3

 

 

2  

2

 

 

1.2  

1  

 

 

2  FA/OA
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1.9  

LSI CCL3221 2 /  4   1

 

 

2ch  1 CCL3221 ,ch1 Xch ch2 Ych  XCTR YCTR

CMP ( =1 4)  

 

4ch  XYch CCL3221 #1CCL #2CCL ch3 Zch ch4 Uch

 

 

            

1 2ch/3 4ch #1 CCL #2 CCL CCL  

 Xch Ych Zch Uch ch1 ch2  

 XCTR YCTR ZCTR UCTR CTR1 CTR2 32  /  

 

XYCMP1 
XYCMP2 
XYCMP3 
XYCMP4 

ZUCMP1 
ZUCMP2 
ZUCMP3 
ZUCMP4 

CMP1 
CMP2 
CMP3 
CMP4 

1 CCL 4  

 

XYCMPOUT1 
XYCMPOUT2 
XYCMPOUT3 
XYCMPOUT4 

ZUCMPOUT1 
ZUCMPOUT2 
ZUCMPOUT3 
ZUCMPOUT4 

CMPOUT1 
CMPOUT2 
CMPOUT3 
CMPOUT4 

1 CCL 4  

 

XYRCMP1 
XYRCMP2 
XYRCMP3 
XYRCMP4 

ZURCMP1 
ZURCMP2 
ZURCMP3 
ZURCMP4 

RCMP1 
RCMP2 
RCMP3 
RCMP4 

 

4  

CMP1 CMP4  

 

 XYETMR ZUETMR ETMR  

 XYETMROUT ZUETMROUT ETMROUT  

1.1-2  

 

CCL3221 CTR CTR  

 

 PCI Bus 4ch CTR PCI-CTR524F  
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2. CTR  

CTR  

 

1 ( ) 

(2 ) 

/  

 

 

    

 ̧  

      PC( ) CTR  

      CTR  

 

 ̧  

      XZ,YZ, Z CTR  

      IN1 CTR  

 

 ̧ -  

      /  

       

 

2  

#1CCL #2CCL 4 CMP  

CMP  

 

     CMP PC PC  

     CMP CTR  

     CMP (A/D ) 

     2 XY XYOUT1  ON  

 

3  

#1CCL #2CCL 1  TIMER EVENT TIMER TIMER  

 

     TIMER CTR CTR CCL C CTR  

     TIMER  

     TIMER PC DOS  
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3.  

3.1  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

3.1-1 PCI CTR524F  

EXTPOW1(+24V )  

EXTPOW2(+24V )  

COMMON 

(EXTPOW2 GND) 

IN1    

IN2 

IN3 

IN4 

/OUT1 

/OUT2 

/OUT3 

/OUT4 

/XYOUT1 

/XYOUT2 

/ZUOUT1 

/ZUOUT2 

TTL out 

( )  

Xch 

 

Ych 

 

Zch 

 

Uch 

 

 

 

XCTR  

 

 

YCTR  

 

 

ZCTR  

 

 

UCTR  

 

4 IN 

 

4 OUT 

 

 

 

 

PCI-  

LOCAL 

Bus 

I/F  

 

#1 CCL 

 

Xch & Ych 

CTR 

 

#2 CCL 

 

Zch & Uch 

CTR 

 

 

 

 

 

 

 

 

 

& 

 

& 

 

J3  

J2 

 

INT 

INT 

/XYOUT1 

/ZUOUT2 

XAP 
XAN 

XBP 
XBN 

XZP 
XZN 
YAP 
YAN 

YBP 
YBN 
YZP 
YZN 

ZAP 
ZAN 

ZBP 
ZBN 

ZZP 
ZZN 
UAP 
UAN 

UBP 
UBN 
UZP 
UZN 

 

( )  
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C 

I 

 

B 

U 

S 
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3.2  

I/O PCI CTR524F  

128 (80 )  

CTR  <  

>  

  
I/O  

hex  

(INP) OUT 
 

        

XYch 
(#1CCL) 

+0 STS  CMD  

 
+2 - ( ) - ( ) 

+4 BUF0 IN (15  0) BUF0 OUT (15  0) 

+6 BUF1 IN (31 16) BUF1 OUT (31 16) 

ZUch 
(#2CCL) 

+8 STS  CMD  

1 

 

+a - ( ) - ( ) 

+c BUF0 IN (15  0) BUF0 OUT (15  0) 

+e BUF1 IN (31 16) BUF1 OUT (31 16) 

Z   

 

O 
P 
T 
I 
O 
N 
 
P 
O 
R 
T 
 

1 

+20 

ZIN 

TMR 

MONTR 

Z  

 
-  

 

3.2.4 
(6) 

 +28 

bit0 IN1 
1 

  

'1'  
-   

1 IN2 2 

2 IN3 3 

3 IN4 4 

4-7 -  

  +2c 

bit0 OUT1M 1  

'1'  

( ON) 

OUT1 1 

'1' ON 

'0' OFF  

1 OUT2M 2  OUT2 2 

2 OUT3M 3  OUT3 3 

3 OUT4M 4  OUT4 4 

4-7 -  -  

 

 
 +30 

CMP 

MSK 

MONTR 

CMPOUT1 4  

  

CMP 

MSK 
CMPOUT1 4  

 

3.2.4 
(1) 

 

 
 +32 

TMR 

MSK 

MONTR 

ETMR  
TMR 

MSK 
ETMR  

 

3.2.4 
(3) 

 

 
+34 

OUT 

SEL 

MONTR 

 
OUT 

SEL 

 

(CMP OUT1 4,ETMR  

XYOUT,ZUOUT ) 

 

3.2.4 
(2) 

Z  

 
 +36 

CTRCL 

SEL 

MONTR 

Z  

  

CTRCL 

SEL 

Z  

   

 

3.2.4 
(5) 

 

 
 +38 

LTCH 

SEL 

MONTR 

 
LTCH 

SEL 
  

 

3.2.4 
(4) 

 

 

( +50,51  

) 

 +50 

INT  

ROUTE 

MSK 

MSK  
(#1CCL, #2CCL, and IN1) 

INT  

ROUTE 

MSK 

MSK  

#1CCL #2CCL,IN1   

3.2.4 
(7) 
(8) +51 

INT 

ROUTE 

STS 

#1CCL #2CCL,IN1 

  
 +51  

PCI BUS  

 
 +52 

PCI 

INT 

STS 

PCI  

  

PCI 

INT 

MSK 

PCI  
 

3.2.4 
(9) 

ID +60 BRDID 
bit0-3:0 15 

-   
bit4-7:  

3.2-1 PCI CTR524F  

1 XYch ZUch(CCL) 1  
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3.3-1 PCI CTR524F  
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(16)  
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F 
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(16)  
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M 

D 

 

(16)  

S 

T 

S 

 

(16)  

B 

U 
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0 

 

1 

 

C 

M 

D 

 

S 

T 

S 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4bit  

 

 

4bit  

 

 

RENV1 (32) 

RENV2 (32) 

RIRQ   (27)  

ETMR (24) 

RXMAX (32) 

RXMIN (32) 

XLTCH (32) 

XCTR   (32)  

RCMP1 (32) 

RCMP2 (32) 

RCMP4 (32) 

RCMP3 (32) 

YCTR   (32)  

YLTCH (32) 

RYMIN (32) 

RYMAX (32) 

RIST   (27)  

 

 

 

 

#2CCL 

ZUch 

#1CCL XYch 

 

 

 

 

 

Xch  

Xch  

Xch  

Xch CTR  

1 

2 

3 

4 

Ych CTR 

Ych  

Ych  

Ych  

 

#2CCL ZUch 
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4.  

4.1  

3 2 1 PCI CTR524F  #xCCL CMD BUF0 BUF1 STS

1

4Bit CCL 2  

1 #xCCL  

CMD BUF0,1  

CMD BUF0 1  

2  

CMD CTR LTCH CTR CLR  

STS  

4.2  

 

        
 

 

 

 

 

 
 

1 CTR1  (XCTR, ZCTR) 1 0080h 00c0h 32 

-2,147,483,648 
| 
2,147,483,647 

2 CTR2  (YCTR, UCTR) 2 0081h 00c1h 32 

3 RCMP1 1 0082h 00c2h 32 

4 RCMP2 2 0083h 00c3h 32 

5 RCMP3 3 0084h 00c4h 32 

6 RCMP4 4 0085h 00c5h 32 

7 ETMR  0086h 00c6h 24 2 16,777,215 

8 RENV1 1  0087h 00c7h 32  logical data 

9 RENV2 2  0088h 00c8h 30  logical data 

10 RIRQ  0089h 00c9h 27  logical data 

11 LTCH1 (XLTCH, ZLTCH) 1   00cah 32 

-2,147,483,648 
| 
2,147,483,647 

12 LTCH2 (YLTCH, ULTCH) 2   00cbh 32 

13 MAX1  (XMAX,  ZMAX) 1   00cch 32 

14 MIN1  (XMIN,  ZMIN) 1   00cdh 32 

15 MAX2  (YMAX,  UMAX) 2   00ceh 32 

16 MIN2  (YMIN,  UMIN) 2   00cfh 32 

17 RIST   00d0h 27 logical data 

4.2-1  

4.3  

CMD  

      CMD       

1 CLR CTR1 CTR1 0  0001h  

2 CLR CTR2 CTR2 0  0002h  

3 INIT MM1 CTR1 MAX1,MIN2  0004h  

4 INIT MM2 CTR1 MAX2,MIN2  0008h  

5 LTCH CTR1 CTR1 LTCH1  0010h CTR LTCH

LTCH  6 LTCH CTR2 CTR2 LTCH2  0020h 

7 SRST  0040h BUF0,1 0  

8 SLTCH ch  0041h  

9 MM1 START CTR1   0048h 2  

10 MM1 STOP CTR1   0049h (1) Min-Max c.f.5.8  

11 MM2 START CTR2   004ah (2) edge edge   

12 MM2 STOP CTR2   004bh               c.f.5.9  

 RENV1 12 13  

4.3-1  
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4.4  

2  STS  RIST  

4.4.1 STS  

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

INTS * * * * * * * CTR2MM CTR1MM CTR2S CTR1S CMP4 CMP3 CMP2 CMP1 

 

bit               

0 CMP1 1:CMPOUT1   

1 CMP2 1:CMPOUT2   

2 CMP3 1:CMPOUT3  INTS(bit15) 

3 CMP4 1:CMPOUT4   

4 CTR1S 1:CTR1    , 0:CTR1          

5 CTR2S 1:CTR2    , 0:CTR2          

6 CTR1MM 1:CTR1 MM , 0:CTR1 MM   

7 CTR2MM 1:CTR2 MM , 0:CTR2 MM   

8    

    

14    

15 INTS 1:  4.4.2  RIST  

4.4.1  

 

4.4.2 RIST  

  RIST RIST STS b15 INTS)  
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

ŷ  Ź LTCH2I LTCH1I CLR2I CLR1I CMP4II CMP4I0 CMP3I1 CMP3I0 CMP2I1 CMP2I0 CMP1I1 CMP1I0 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

0 0 0 0 0 ETMRINT MENDI SLTCHI C2OVFN C2OVFP C1OVFN C1OVFP ENC2ERI ENC1ERI CTR2=0 CTR1=0 

 

bit               

0 CMP1 I 0 1:CMP1                  

1 CMP1 I 1 1:CMP1            

2 CMP2 I 0 1:CMP2                  

3 CMP2 I 1 1:CMP2            

4 CMP3 I 0 1:CMP3                  

5 CMP3 I 1 1:CMP3            

6 CMP4 I 0 1:CMP4                  

7 CMP4 I 1 1:CMP4            

8 CLR1I 1:CTR 1 Z  XZ(ZZ) CTR1  

9 CLR2I 1:CTR 2 Z  YZ(UZ) CTR2  

10 LTCH1I 1:CTR 1 XZ(ZZ)  Z  

 

XZ(ZZ)  

11 LTCH2I 1:CTR 2 YZ(UZ)  YZ(UZ)  

12    

13 
   

15    

16 CTR1 0 1:CTR1 0   

17 CTR2 0 1:CTR2 0   

18 ENC1ERI 1:Xch Zch /   

19 ENC2ERI 1:Ych Uch /   

20 C1 OVFP 1:CTR1   

21 C1 OVFN 1:CTR1   

22 C2 OVFP 1:CTR2   

23 C2 OVFN 1:CTR2   

24 SLTCHI 1: ch  ch CMD(41h) 

25 MENDI 1: edge edge time count   

26 ETMRINT 1:   

27 31   ó0ô  

4.4-2  
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12 

4.4.3 RIRQ  

RIRQ  RIRQ

RIRQ  ô 0 ô  

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

0 0 0 0 LTCH2M LTCH1M CLR2M CLR1M CMP4M1 CMP4M0 CMP3M1 CMP3M0 CMP2M1 CMP2M0 CMP1M1 CMP1M0 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

0 0 0 0 0 ETMRM MENDM SLTCHM 0 C2OVFM 0 C1OVFM ENC2M ENC1M C2ZRO C1ZRO 

 

bit               

0 CMP1 M0 1:CMP1                

1 CMP1 M1 1:CMP1        

2 CMP2 M0 1:CMP2                

3 CMP2 M1 1:CMP2        

4 CMP3 M0 1:CMP3                

5 CMP3 M1 1:CMP3        

6 CMP4 M0 1:CMP4                

7 CMP4 M1 1:CMP4        

8 CLR1M 1:CTR1 Z    

9 CLR2M 1:CTR2 Z    

10 LTCH1M 1:CTR1XZ(ZZ)     Z  

11 LTCH2M 1:CTR2YZ(UZ)     ch  

12 

 

0:  

13 0:  

14 0:  

15 0:  

16 C1ZRO 1:CTR1 0   

17 C2ZRO 1:CTR2 0   

18 ENC1M 1:Xch Zch /    

19 ENC2M 1:Ych Uch /    

20 C1 OVFM 1:CTR1   

21  0:  

22 C2 OVFM 1:CTR2   

23  0:  

24 SLTCHM 1: ch   

25 MENDM 1:  edge edge time count  

26 ETMRM 1:   

27 31   ó0ô  

 

4.4-3  

 

4.5  

4.5.1 CTR1 CTR2  

#1CCL XCTR CTR1 YCTR CTR2 

#2CCL ZCTR CTR1 UCTR CTR2 

31 ----- 24 23 ----- 16 15 ----- 8 7 ----- 0 

2,147,483,648  2,147,483,647 

 
 

4.5.2 RCMP1 RCMP4  

#1CCL #2CCL 4 RCMP1 RCMP4  

31 ----- 24 23 ----- 16 15 ----- 8 7 ----- 0 

2,147,483,648  2,147,483,647 

 



 

4.  

13 

 

4.5.3 ETMR  

#1CCL #2CCL 1  

 

10ɛ 100 1 10ɛ  

31 ----- 24 23 ----- 16 15 ----- 8 7 ----- 0 

0 2 16,777,215 20ɛ 167.77  

 

 

 

 

 

4.5.4 LTC 1 LTC 2  

#1CCL #2CCL 1  

#1CCL XCTR  XLTC (LTC 1) YCTR YLTC (LTC 2) 

#2CCL ZCTR  ZLTC (LTC 1) UCTR ULTC (LTC 2) 

31 ----- 24 23 ----- 16 15 ----- 8 7 ----- 0 

2,147,483,648  2,147,483,647 

 
 

4.5.5 MAX1 2 MIN1 2  

  #1CCL #2CCL 2  

    #1CCL XCTR  RXMAX(MAX1) RXMIN MIN1  

           YCTR  RYMAX(MAX2) RYMIN MIN2  

    #2CCL ZCTR  RZMAX(MAX1) RZMIN MIN1  

           UCTR  RUMAX(MAX2) RUMIN MIN2  

31 ----- 24 23 ----- 16 15 ----- 8 7 ----- 0 

2,147,483,648  2,147,483,647 

 

ɛ  x  

ɛ  
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4.5.6 1 RENV1  

#1CCL #2CCL 1 1

 

 

7 6 5 4 3 2 1 0 

CTR2MES CTR2IN ENC2IN ENC1IN 

 

 

   

ENC1IN 2 1 0 Xch(Zch) 
 

ENC2IN 5 4 3 Ych(Uch) 

 0 0 0 
90  

 

1   

5 2 1   0 0 1 2  

 0 1 0 4  

 0 1 1 
/  

 
5 2 1  

 1 0 0  

 1 0 1  

 

/  
5 2 1  

 1 1 0 /  

 1 1 1  

 
 

bit      ó0ô ó1ô 

6 YCTR(UCTR) 

se 
Ych (Uch)  Xch (Zch)  

7 YCTR  (UCTR)  /   

 

 

 

15 14 13 12 11 10 9 8 

C2CLRD C1CLRD CTR2ST CTR1ST 
CTR2MES END 

SEL 
CTR2MES ST SEL 

 

              CTR2(YCTR)  

YCTR(UCTR)  

(C2MES=1) 

 CTR2MES  ST SEL:b 9, 8 

 
CTR2MES END 

SEL:b11,10 

Ych (Uch) CTR2  

( CTR2IN=0) 

Xch (Zch) CTR2  

 (CTR2IN=1) 

b 9, 8 
b11,10   

 

b 9, 8 
b11,10 

  
 

0  0 Ych A  

(Uch A ) 

 0  0 Xch A  

(Zch A ) 

 

0  1  0  1  

1  0 Ych B  

(Uch B ) 

 1  0 Xch B  

(Zch B ) 

 

1  1  1  1  

 

bit      '0' '1' 

12 CTR1  
  

13 CTR2  

14 CTR1  
  

15 CTR2  

 

 

 

 

bit  
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Z XZ YZ ZZ UZ C ch  

RENV1bit18 bit20

  

 

RENV1 

23 22 21 20 19 18 17 16 

1 1 0 ZLEDG C2CLIN C1CLIN CLR-COND 

 

 

Z /    Z  

 

 

 

 

 

 

 

 

 

 

 

 

 

RENV1 

31 30 29 28 27 26 25 24 

0 EVENT ON CYCLE TIMER 
CMP4

C 

CMP3

C 

CMP2

C 

CMP1

C 

 

 

 

bit      '0' '1' 

24 CMP1 
 

 

 

XCTR 
(ZCTR) 

YCTR 
(UCTR) 

25 CMP2 

26 CMP3 

27 CMP4 

 

 

bit 
 

bit 
 

30 29 28 30 29 28 

0 0 1 CTR1 
 

 

0 1 0 CTR1 

 

 

0 1 1 CTR2 1 0 0 CTR2 

1 0 1 CTR1,CTR2 1 1 0 CTR1,CTR2 

0 0 0  1 1 1  

 

4.5-1 1 RENV1  

 

 

bit      '0' '1'  XZ,YZ(ZZ,UZ)  

18 Xch(Zch)Z  
  

 bit 
  

19 Ych(Uch)Z   17 16 

2 òZ ò   0 0  

  ñ  ô1ǋò   0 1  

RENV1ר   ש RENV1ת   1 0 High  

20 

(Xch, Uch)Z  

 
'0' '1' 

 
1 1 Low  

 

 

 LTCH LTCH     

 (Don't Care)     
00  
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4.5.7 2 RENV2  

#1CCL #2CCL 1 2

 

7 6 5 4 3 2 1 0 

CMPOUT2 COND SEL CMPOUT1 COND SEL 
 

 bit ͨCMP1 CMP2  

CMP1 3 2 1 0 CMP1  

CMP2 7 6 5 4 CMP2  

 0 0 0 0 0  RCMP1 < [ CTR1/CTR2 ] 

 1 0 0 0 1  RCMP1 > [ CTR1/CTR2 ] 

 2 0 0 1 0 

 RCMP1 = [ CTR1/CTR2 ] 

 

 3 0 0 1 1  

 4 0 1 0 0  

 5 0 1 0 1  RCMP2 < [ CTR1/CTR2 ] 

 6 0 1 1 0  RCMP2 > [ CTR1/CTR2 ] 

 7 0 1 1 1 

 RCMP2 = [ CTR1/CTR2 ] 

 

 8 1 0 0 0  

 9 1 0 0 1  

 10 1 0 1 0  RCMP1 < [ CTR1/CTR2 ] AND [ CTR1/CTR2 ] < RCMP2 

 11 1 0 1 1  RCMP1 > [ CTR1/CTR2 ] OR  [ CTR1/CTR2 ] > RCMP2 

 12 1 1 0 0 
( RCMP1 < [ CTR1/CTR2 ] AND [ CTR1/CTR2 ] < RCMP2 ) AND 
( RCMP3 < [ CTR1/CTR2 ] AND [ CTR1/CTR2 ] < RCMP4 ) 

 13 1 1 0 1 
( RCMP1 < [ CTR1/CTR2 ] AND [ CTR1/CTR2 ] < RCMP2 ) OR 
( RCMP3 < [ CTR1/CTR2 ] AND [ CTR1/CTR2 ] < RCMP4 ) 

 14 1 1 1 0 
( RCMP1 > [ CTR1/CTR2 ] OR  [ CTR1/CTR2 ] > RCMP2 ) AND 
( RCMP3 > [ CTR1/CTR2 ] OR  [ CTR1/CTR2 ] > RCMP4 ) 

 15 1 1 1 1 
( RCMP1 > [ CTR1/CTR2 ] OR  [ CTR1/CTR2 ] > RCMP2 ) OR 
( RCMP3 > [ CTR1/CTR2 ] OR  [ CTR1/CTR2 ] > RCMP4 ) 

 
[ͨ CTR1/CTR2 ]  

    RENV1 CMP1(bit24) CMP4(bit27)  

 

15 14 13 12 11 10 9 8 

CMPOUT4 COND SEL CMPOUT3 COND SEL 
 

 bit ͨCMP3 CMP4  

CMP3 11 10 9 8 CMP3  

CMP4 15 14 13 12 CMP4  

 0 0 0 0 0  RCMP3 < [ CTR1/CTR2 ] 

 1 0 0 0 1  RCMP3 > [ CTR1/CTR2 ] 

 2 0 0 1 0 

 RCMP3 = [ CTR1/CTR2 ] 

 

 3 0 0 1 1  

 4 0 1 0 0  

 5 0 1 0 1  RCMP4 < [ CTR1/CTR2 ] 

 6 0 1 1 0  RCMP4 > [ CTR1/CTR2 ] 

 7 0 1 1 1 

 RCMP4 = [ CTR1/CTR2 ] 

 

 8 1 0 0 0  

 9 1 0 0 1  

 10 1 0 1 0  RCMP3 < [ CTR1/CTR2 ] AND [ CTR1/CTR2 ] < RCMP4 

 11 1 0 1 1  RCMP3 > [ CTR1/CTR2 ] OR  [ CTR1/CTR2 ] > RCMP4 

 12 1 1 0 0  CTR2   <   CTR1 

 13 1 1 0 1  CTR2   >   CTR1 

 14 1 1 1 0  CTR2   =   CTR1 

 15 1 1 1 1   

 
[ͨ CTR1/CTR2 ]  

    RENV1 CMP1(bit24) CMP4(bit27)  
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RENV2 

23 22 21 20 19 18 17 16 

CMP3,4-P CMP1,2 P 
CMP2 

EQ 
CMP1 

EQ 
CMPOUT3,4-WIDTH CMPOUT1,2-WIDTH 

 

                 CMPOUT ( 5.6-1 )  

bit    =0 =1  b17,16 CMPOUT1,2 

 20 CMPOUT1 " "

 
 

 

 b19,18 CMPOUT3,4 

21 CMPOUT2  0  0  

22 CMPOUT1,CMPOUT2 
   

 0  1 50ɛ 

 
23 CMPOUT3,CMPOUT4  1  0 1  

     1  1 6 25  

     ͨ  

 

 

RENV2 

31 30 29 28 27 26 25 24 

0 0 FILTR ON CMP1,2 MSK 0 0 0 0 

 

 

bit      '0' '1' 

28 CMPOUT1,2    

29 xAx,xBx  ON OFF 

4.5-3 2 RENV2  
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5.  

5.1  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5.1-1  

 

5.2  

 

 

ר      

      1(RENV1) bit12=1(CTR1) bit13=1(CTR2)  

ש      

      bit4=1(CTR1 ), bit5=1(CTR2 )  

ת      

      1(RENV1) bit0 bit2(CTR1) bit3 bit5(CTR2)  

װ      

      CLRCTR1(0001h) CLRCTR2(0002h) 0  

      CTR  

ױ      

      1(RENV1) bit12=0(CTR1) bit13=0(CTR2)  

ײ      

 

5.2.1  

1 RENV1 0 5  

   

ENC1IN 2 1 0 Xch (Zch) 

ENC2IN 5 4 3 Ych (Uch) 

 0 0 0 
90  

 

1  

 0 0 1 2  

 0 1 0 4  

 0 1 1 /  

 

 

 1 0 0  

 1 0 1  

 

/  

 1 1 0 /  

 1 1 1  

5.2-1  
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Â 90 1  

 
 
 
 
 

                           

 

Â 90 2  

 
 
 
 
 

                           

 

Â 90 4  

 
 
 
 
 

                           

 

Â /  

 
 
 
 
 

                           

 

Â /  

 
 
 
 
 

                           

 

Â  

 
 
 
 
 

                           

 

Â  

 
 
 
 
 

                           

 

5.2-2  

 

    

        

n n+1 n+2 n+3 n+4 n+5 n+6 n n-1 n-2 n-3 n-4 n-5 n-6 n-7 

        

        

        

        

xA  

 

xB  

xA  

 

xB  

UP 

 

DOWN (High) 

UP (High) 

 

DOWN 

UP 

 

DOWN (Low) 

UP (Low) 

 

DOWN 

 

 

(High) 

 

 

(Low) 

 

 

(Low) 

 

 

(High) 

xA  

 

xB  

xA  

 

xB  

xA  

 

xB  

xA  

 

xB  
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5.2.2 /  

1(RENV1) bit12 1(CTR1), bit13 2(CTR2) /  

 

1  

1 1(RENV1) bit12=0  

2 1(RENV1) bit13=0  

 

2  

1 1(RENV1) bit12=1  

2 1(RENV1) bit13=1  

 

5.2.3  

1 2 0  

1  

0  

1 CLR CTR1(0001h) 0  

2 CLR CTR2(0002h) 0  

 

 

2  

1 2 1(RENV1)

 

1(RENV1) bit14=1 1 1 0  

1(RENV1) bit15=1 2 2 0  

 

3  

1 2 2(RENV2) CMP1 CMP2

ñ ò  

2(RENV2) bit28=0  

2(RENV2) bit20=1 CMP1 0  

2(RENV2) bit21=1 CMP2 0  

 

4  

1 2 1(RENV1)

 

 

1(RENV1) bit30 28  

000  

001 1  

010 1  

011 2  

100 2  

101 1 2  

110 1 2  
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5 Z  

ch Z ch  

(RENV1)  

PCI CTR524F CTR522F  

PC CTR224F CTR222F PC104 CTR122F  

 

XZ(ZZ) 1  

1. (RENV1) bit18=1  

2.  

3. (RENV1) bit18=0  

 

YZ(UZ) 2  

1. (RENV1) bit19=1  

2.  

3. (RENV1) bit19=0  

 

   

 

5.2.4  

1 2  

 

1  

 

1 LTCH CTR1(0010h)  

2 LTCH CTR2(0020h)  

 

 

2  

1 2 1(RENV1)

 

 

1(RENV1) bit30 28  

000  

001 1  

010 1  

011 2  

100 2  

101 1 2  

110 1 2  

 

5.3  

ch  

 

1 ch Z XZ YZ ZZ UZ  

 

  Ch  

 

2 IN1  

 

 

3 XY(ZU)OUT1  

5 6  
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4 TMROUT  

 

5 6  

 

5  

SLTCH(0041h)  

CCL #1CCL #2CCL  

 

Z IN1   

  

 

 

5.4  

5.4.1  

#1CCL #2CCL 4 CMP CMP  

 ̧ CMP PC PC  

 ̧ CMP CTR  

 ̧ CMP (A/D ) 

 ̧ 2 XY XYOUT1  ON  

 

5.4.2  

CMP  

 

Â STS  

CMPOUT1 bit0=1 bit0=0  

CMPOUT2 bit1=1 bit1=0  

CMPOUT3 bit2=1 bit2=0  

CMPOUT4 bit3=1 bit3=0  

 

INTS  

4.4.2 (RIST) , 4.4.3 (RIRQ)  

 

5.4.3  

 

 

1  

5 6  

 

2  

5 6  

  

 

3  

1 2 2(RENV2) CMP1 CMP2

 

 

2(RENV2) bit28=0  

2(RENV2) bit20=1 CMP1 0  

2(RENV2) bit21=1 CMP2 0  
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5.4.4  

1 2  

2 3  

 ̧  

 ̧  

AND  OR  

 ̧  

 

1  

1(RENV1) bit27 24  

CMP1 bit24=0 1(CTR1) bit24=1 2(CTR2) 

CMP2 bit25=0 1(CTR1) bit25=1 2(CTR2) 

CMP3 bit26=0 1(CTR1) bit26=1 2(CTR2) 

CMP4 bit27=0 1(CTR1) bit27=1 2(CTR2) 

 

2  

2 bit15 bit0  

7 6 5 4 3 2 1 0 

CMPOUT2 COND SEL CMPOUT1 COND SEL 
 

 bit ͨCMP1 CMP2  

CMP1 3 2 1 0 CMP1  

CMP2 7 6 5 4 CMP2  

 0 0 0 0 0  RCMP1 < [ CTR1/CTR2 ] 

 1 0 0 0 1  RCMP1 > [ CTR1/CTR2 ] 

 2 0 0 1 0 

 RCMP1 = [ CTR1/CTR2 ] 

 

 3 0 0 1 1  

 4 0 1 0 0  

 5 0 1 0 1  RCMP2 < [ CTR1/CTR2 ] 

 6 0 1 1 0  RCMP2 > [ CTR1/CTR2 ] 

 7 0 1 1 1 

 RCMP2 = [ CTR1/CTR2 ] 

 

 8 1 0 0 0  

 9 1 0 0 1  

 10 1 0 1 0  RCMP1 < [ CTR1/CTR2 ] AND [ CTR1/CTR2 ] < RCMP2 

 11 1 0 1 1  RCMP1 > [ CTR1/CTR2 ] OR  [ CTR1/CTR2 ] > RCMP2 

 12 1 1 0 0 
( RCMP1 < [ CTR1/CTR2 ] AND [ CTR1/CTR2 ] < RCMP2 ) AND 
( RCMP3 < [ CTR1/CTR2 ] AND [ CTR1/CTR2 ] < RCMP4 ) 

 13 1 1 0 1 
( RCMP1 < [ CTR1/CTR2 ] AND [ CTR1/CTR2 ] < RCMP2 ) OR 
( RCMP3 < [ CTR1/CTR2 ] AND [ CTR1/CTR2 ] < RCMP4 ) 

 14 1 1 1 0 
( RCMP1 > [ CTR1/CTR2 ] OR  [ CTR1/CTR2 ] > RCMP2 ) AND 
( RCMP3 > [ CTR1/CTR2 ] OR  [ CTR1/CTR2 ] > RCMP4 ) 

 15 1 1 1 1 
( RCMP1 > [ CTR1/CTR2 ] OR  [ CTR1/CTR2 ] > RCMP2 ) OR 
( RCMP3 > [ CTR1/CTR2 ] OR  [ CTR1/CTR2 ] > RCMP4 ) 

 
[ͨ CTR1/CTR2 ]  

    RENV1 CMP1(bit24) CMP4(bit27)  

 



 

5.  

24 

 

15 14 13 12 11 10 9 8 

CMPOUT4 COND SEL CMPOUT3 COND SEL 
 

 bit ͨCMP3 CMP4  

CMP3 11 10 9 8 CMP3  

CMP4 15 14 13 12 CMP4  

 0 0 0 0 0  RCMP3 < [ CTR1/CTR2 ] 

 1 0 0 0 1  RCMP3 > [ CTR1/CTR2 ] 

 2 0 0 1 0 

 RCMP3 = [ CTR1/CTR2 ] 

 

 3 0 0 1 1  

 4 0 1 0 0  

 5 0 1 0 1  RCMP4 < [ CTR1/CTR2 ] 

 6 0 1 1 0  RCMP4 > [ CTR1/CTR2 ] 

 7 0 1 1 1 

 RCMP4 = [ CTR1/CTR2 ] 

 

 8 1 0 0 0  

 9 1 0 0 1  

 10 1 0 1 0  RCMP3 < [ CTR1/CTR2 ] AND [ CTR1/CTR2 ] < RCMP4 

 11 1 0 1 1  RCMP3 > [ CTR1/CTR2 ] OR  [ CTR1/CTR2 ] > RCMP4 

 12 1 1 0 0  CTR2   <   CTR1 

 13 1 1 0 1  CTR2   >   CTR1 

 14 1 1 1 0  CTR2   =   CTR1 

 15 1 1 1 1   

 
[ͨ CTR1/CTR2 ]  

    RENV1 CMP1(bit24) CMP4(bit27)  

5.4-1  

 

5.5  

#1CCL #2CCL 1  TIMER EVENT TIMER TIMER  

 

1 TIMER CTR CTR CCL Ch CTR  

Â TIMER CTR CTR CCL Ch  

1(RENV1) bit30 28  

000  

001 1  

010 1  

011 2  

100 2  

101 1 2  

110 1 2  

 

Â CTR  

5.6  

 

2 TIMER  

5.6  

 

3 TIMER PC DOS  
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5.6  

CCL1 2 XYOUT1 XYOUT2 ZUOUT1 ZUOUT2  

CCL CMPOUT1 CMPOUT4 (TMROUT)  
 

1 J1 XYOUT1 XYCMPOUT1 XYCMPOUT4 1  

J1 ZUOUT1 ZUCMPOUT1 ZUCMPOUT4 1  

 

2 J1 XYOUT2 XYCMPOUT2 XYTMROUT 1  

J1 ZUOUT2 ZUCMPOUT2 ZUTMROUT 1  

 

 PCI CTR522F   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5.6-1 PCI CTR522F  

 

B

 

 

 

 

 

CCL 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

CCL  Xch Ych 

RCMPn 1 4 

X,YCTR RCMPn RENV2  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 
 
 

D0 

D4 

 

CMPOUT1            CMPOUT2             CMPOUT3            CMPOUT4       TMROUT  

 
 

CMPOUT2  D0 D3 ô1ô ,  

D1 

 

D2 

 

D3 

 

D0 

 

D4=1 ,  
D0=1 ,  

  

/XYOUT1       /XYOUT2 

D0 D1 

D4 

OR 

D0  

 
D1  

 

D5 

 

 

D4, D5 ô1ô  

104(-128)ms 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Xch 
 A  

 

 B  

 
ch 

 
 
 

Ych 
 A  

 

 B  

RENV1 

D6=0:YCh 

D6=1:XCh 
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5.7  

  1  

     IN1 IN4  

     ó1ô ó0ô  

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

- - - - - - - - - - - - IN4 IN3 IN2 IN1 

 

 

  2  

     OUT1 OUT4  

     ó1ô   ó0ô  

     ó1ô ON  ó0ô OFF 

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

- - - - - - - - - - - - OUT4 OUT3 OUT2 OUT1 

 

5.8 /  

/ CTR1 CTR2  

MM1 START(MM2 START)

(STS) CTR1MM(CTR2MM) 1  

 

 

 

MM1 STOP(MM2 STOP) (STS) CTR1MM(CTR2MM) 0

 

INIT MM1(INIT MM2)

 

 

INIT MM1(INIT MM2)  

 

  1 CTR2  

     1(RENV1) bit7=0 /  

 

  2  

     (STS) bit6, 7 

      bit6=1 CTR1 bit6=0 CTR1  

      bit7=1 CTR2 bit7=0 CTR2  

 

  3  

     MM1 START (0048h) CTR1  

     MM2 START (004ah) CTR2  

      

 

  4  

     MM1 STOP (0049h) CTR1  

     MM2 STOP (004bh) CTR2  

      

 

  5  

     INIT MM1 (0004h) CTR1  

     INIT MM2 (0008h) CTR2  
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5.9  

  CTR2  

 A B [ ]  [ ] [ ]  

 [ ]   [ ]  

 

[ ] 40MH 25 s CLOCK CTR2  

25ns    

 

 CTR2 MM  [ ]  

MM 2(CTR2) (MAX2) (MIN2) CTR2 (LTCH2) 0

 

 

[ ] (MAX2) (MIN2)  

( CTR2 MAX2 ŸMAX2 CTR2 MIN2 ŸMIN2  ) 

MM CTR2 (MAX2) (MIN2) CTR2 (LTCH2)

 

 

1 CTR2  

1(RENV1) bit7=1  

 

2 CTR2  

1(RENV1) bit6=0 CTR2 Ych Uch  

1(RENV1) bit6=1 CTR2 Xch Zch  

 

3  

1(RENV1) bit8 bit11 

YCTR(UCTR)  

(C2MES=1) 

 CTR2MES  ST SEL:b 9, 8 

 CTR2MES END SEL:b11,10 

Ych (Uch) CTR2  

 (CTR2IN=0) 

Xch (Zch) CTR2  

 (CTR2IN=1) 

b 9, 8 
b11,10 

  
b 9, 8 

b11,10 
  

0  0 YA  

(UA ) 

 0  0 XA  

(ZA ) 

 

0  1  0  1  

1  0 YB  

(UB ) 

 1  0 XB  

ZB  

 

1  1  1  1  

5.9-1  

 

4  

MM2 START (004ah) CTR2  

 

5  

MM2 STOP (004bh) CTR2  

 

6  

INIT MM2 (0008h) CTR2 , 0  

 

      

 ̧  [ ]  [ ]  [ ]  

 

 

 ̧  A B [ ]  [A B ] 
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5.10  

   DOS RTOS OS  

   W  

 

5.10.1  

    

 

    1 #1CCL Ÿ CMP CTR ch  

    2 #2CCL Ÿ CMP CTR ch  

    3 ŸIN1  

 

#1 #2CCL  RIRQ

 

  5.10-1    

 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5.10-1  PCI BUS  

 

INTS 

R 
I 
S 

T 

R 
I 
R 

Q 

S 
T 
S 

 

INTS  

  

  

  D0 

IN   

 

D2 D1 D0 

D2 D1 D0 

#2CCL INT 

#1CCL INT 

IN1 INT 
PCI BUS  

PCI INT  STS +0x52 

PCI INT MSK 

+0x52 

 +0x50 

PCI Bus  

 
(OR) 

(AND) 
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5.10.2  

 

  

1  

CCL RIRQ 3 #1,#2CCL,IN1

 

PCI PCI PCI  

ISA PC/104  

 

2  

 

 

 

 ALL ó0ô  ר    

 

CCL ש     IN1  

CCL STS INTS ô1ô . RIST  

RIST INTS ó0ô  

IN1 IN1 ó0ô  

CCL IN1  

 

ר ת      

CPU  

 

  

 

ר ת ש  

#nCCL RIST STS INTS
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6.  

   CTR  

 

   OS  

ṳWindows 7(64 )   Win7(x64)   

ṳWindows Vista (64 ) WinVista(x64)   

ṳWindows 7(32 )   Win7  

ṳWindows Vista (32 ) WinVista  

ṳWindows XP    WinXP  

ṳWindows 2000    Win2K  

ṳWindows NT4.0   WinNT  

ṳWindows 98SE    Win98  

ṳPC DOS MS-DOS   DOS   

 

I/F I/F DLL DOS LIB  

DLL LIB  

 

OS CTR  

 

  

 

 

 

 PCI PC PC104 

 PCI ISA PC/104 

 CTR524F/522F CTR224F/222F CTR122F 

Windows

 

 

 

 

 

 

I/F DLL hictr520 dll hctr220 dll hctr120 dll 

C  hictr520 lib hctr220 lib hctr120 lib 

C  hictr520 h hctr220 h hctr120 h 

VB  hictr520 bas hctr220 bas hctr120 bas 

VB.NET  hictr520 vb   

VC#  hictr520 cs   

DOS  

 

 

 

 

 

 

I/F  

LIB 

 

 

 lctr520.lib lctr220.lib lctr120.lib 

 mctr520.lib mctr220.lib mctr120.lib 

 cctr520.lib cctr220.lib cctr120.lib 

 sctr520.lib sctr220.lib sctr120.lib 

C  
hctr520.h 
hcpdtype.h 

hctr220.h hctr120.h 

W DOS  ct520_xxxx() ct220_xxxx() ct120_xxxx() 

6.1-1  

 

 INTEL CPU  

òxxxxò 6 1 2  

PCI CTR524F/522F  
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N           

HPCI- HPC- HPC104- 

524F/ 
522F 

224F/ 
222F 

122F 

    ñxxxò 3  520 220 120 

1 ctxxx_GetDeviceCount()     

2 ctxxx_GetDeviceInfo()     

3 ctxxx_OpenDevice()   1) 1) 

4 ctxxx_CloseDevice()     

5 
ctxxx_rXYSts() XYch     

ctxxx_rZUSts() ZUch     

6 
ctxxx_wXYCmd() XYch     

ctxxx_wZUCmd() ZUch     

7 

ctxxx_rXYReg() XYch     

ctxxx_rZUReg() ZUch     

ctxxx_wXYReg() XYch     

ctxxx_wZUReg() ZUch     

8 

ctxxx_rPortB()     

ctxxx_rPortW()     

ctxxx_wPortB()     

ctxxx_wPortW()     

9 

ctxxx_rXYBuf() XYch     

ctxxx_rZUBuf() ZUch     

ctxxx_wXYBuf() XYch     

ctxxx_wZUBuf() ZUch     

10 ctxxx_SetIntCall() /  2)   

11 ctxxx_GetDevVrtNo()  3)   

    ͨ1 PC PC104  DOS ( )  

    ͨ2 PCI  DOS ( )  

    ͨ3 PCI  DOS ñ ò  

6.1-2  

 

6.1  

    

    

    

    

 

 

 

 

 

 

 

 

 

 

6.1-1  

 

 

LSI CCL3221   

        

      

 

  

CTR  
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6.2   

CTR CTR , ,

,

 Ÿ ID  

 

6.2.1 HPCI-CTR524F/522F  

Â W  

     HCTRDEVINF 16  

       Visual C++  

       typedef struct _HPCDEVICEINFO { 

         DWORD   nBusNumber;         /*  */ 

         DWORD   nDeviceNumber;       /* */ 

         DWORD   dwIoPortAddress;      /* I/O  */ 

         DWORD   dwIrqNo;            /* IRQ  */ 

         DWORD   dwNumber;          /*  */ 

         DWORD   dwBoardID;          /* ID(0 15) */ 

       } HPCDEVICEINFO, *PHPCDEVICEINFO 

      Visual Basic 5.0/6.0  

       Public Type HPCDEVICEINFO 

         nBusNumber      As Long         '  

         nDeviceNumber    As Long         '  

         dwIoPortAddress   As Long         'I/O  

         dwIrqNo        As Long         'IRQ  

         dwNumber       As Long         '  

         dwBoardID      As Long         ' ID(0 15) 

       End Type 

      Visual Basic .NET 2002/.NET 2003/2005/2008  

    Public Structure HPCDEVICEINFO 

        Dim nBusNumber As Integer   '  

        Dim nDeviceNumber As Integer   '  

        Dim dwIoPortAddress As Integer   ' I/O  

        Dim dwIrqNo As Integer    ' IRQ  

        Dim dwNumber As Integer    '  

        Dim dwBoardID As Integer    ' ID 

    End Structure 

      Visual C#  

public struct HPCDEVICEINFO 

{ 

///  

public uint nBusNumber; 

///  

public uint nDeviceNumber; 

/// I/O  

public uint dwIoPortAddress; 

/// IRQ  

public uint dwIrqNo; 

/// (Windows 9x ) 

public uint dwNumber; 

/// ID 

public uint dwBoardID; 

} 

        1 W 98  

             INVALID_HPC_NUMBER  -1/VB 0xffffffff/C   
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Â DOS  

     HPCDEVINFO 16  

       typedef  unsigned short   WORD; 
       typedef struct { 
         WORD  nBusNumber;    /*  */ 
         WORD  nDevNumber;    /*  */ 
         WORD  dwIoPortAdrs;   /* I/O  */ 
         WORD  dwIrqNo;      /* IRQ  */ 
         WORD  dwNumber;     /*  */ 
         WORD  dwBoardID;     /* ID */ 
       } HPCDEVINFO, * PHPCDEVINFO, far * LPHPCDEVINFO; 
 

6.2.2 HPC-CTR224F/222F HPC104-CTR122F  

   ƴW  

     HCTRDEVINF 16  

 

      C  Visual C++  

       typedef struct _HCTRDEVINF { 
         DWORD dwIoPortAddress;  /* I/O  */ 
         DWORD dwCh;        /* ch CTR224 4 CTR222 CTR122 2 */ 

         DWORD dwReserved1;   /*  */ 
         DWORD dwReserved2;    /*  */ 

       } HCTRDEVINF, * PHCTRDEVINF 
 

      Visual Basic  
       Public Type HCTRDEVINF 
         dwIoPortAddress   As Long  '  
         dwCh             As Long  ' ch CTR224 4 CTR222 CTR122 2  
         dwReserved1      As Long  '  
         dwReserved2      As Long  '  
       End Type 
 

   ƴDOS  

     HCTRDEVINF 16  

 

       typedef struct _HCTRDEVINF { 
         short    badr;      /* board address */ 
         short    count;      /* channel count */ 
         short    intno;      /* interrupt no.(0/3/5/6/7/11/12) */ 
         PINTPROC   module;   /* intrerrupt module(/NULL) */ 
       } HCTRDEVINF; 
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6.2.3  

 

  V  C++ 5 0   

    

 

Â  

    hictr520.lib I/F DLL  

 

Â  

    hictr520.h   I/F DLL  

 

    1 I/F DLL C  

       2 I/F DLL  

 

 //------------------------------------------------ 

 //     

 //------------------------------------------------ 
 #ifdef ___cplusplus 
 extern "C" 
 { 
 #endif 
 #ifdef ___cplusplus 
 
 
 #ifdef ___cplusplus 
 } 
 #endif 

,  

C++  

=  

 

 

       3 #ifdef  ___cplusplus "Visual C++"  

         ,  

 

  

    #define  CPLUS  1 

           

    #if      CPLUS 

           

    #endif 

 

    "1" C++  

    "0" C     

 

  V  B 5 0/6 0   

    

Â  

    hictr520.bas I/F DLL  

             Declare  

 

  Visual Basic .NET 2002/.NET 2003/2005/2008   

    

Â  

    hictr520.vb I/F DLL  

             Declare  

 

  Visual C#   

    

Â  

    hictr520.cs I/F DLL  

             DllImport  
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  DOS C MS-C   

    

 

Â  

    hctr520.h   I/F LIB  

    hcpdtype.h  PCI  

              hctr520.h  

 

Â   

    lctr520.lib   

    mctr520.lib   

    cctr520.lib   

    sctr520.lib   

 

    1 I/F LIB C  

       2  

       3  
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6.3  

'0'  

 

N  

 

         
 

16  

C, C# VB 

1 NO_ERROR 0x000 &H0 
   

 

2 NOT_FOUND 0x001 &H1 

 

 Ṻ  

Ṻ  

ṺCTR PC  

3 ALREADY_OPENED 0x002 &H2 

 

 Ṻ  

  ṳ  

    

 Ṻ 2 ,  

  

4 NOT_MEMORY 0x004 &H4 

 

 Ṻ  

  ṳ  

 Ṻ OS  

  ṳ  

  ṳ1  

5 INVALID_HANDLE 0x008 &H8 

 

 Ṻ " "  

 Ṻ  

6 NOT_READY 0x010 &H10 

 

 Ṻ  

   

7 ILLEGAL_DEVICE 0x020 &H20 

 

 Ṻ  

   

8 ILLEGAL_ADDRESS 0x040 &H40 
PC  

 Ṻ  

9 ILLEGAL_ACCESS 0x080 &H80 

/ / DOS  

 Ṻ  

LSI / /

 

LSI /

 

ṳ  

ṳ " "

 

10 ILLEGAL_PARAM 0x100 &H100  

6.3-1  
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6.4  

   16 C  

   V  B  C 16  

 

 C  Visual Basic Visual Basic.NET Visual C# 

 

W  

32  

BYTE Byte byte byte 

WORD Integer Short Short 

DWORD Long Integer Integer 

DOS  

16  

char 

 ( Byte ) 

  
U_CHAR 
( BYTE ) 

(unsigned char) 

  

short 

( Integer ) 

  
U_SHORT 
( WORD ) 

(unsigned short) 

  

long 

( Long ) 

  
U_LONG 

( DWORD ) 
(unsigned long) 

  

6.4-1  

 
 

 
 

 

 

 

6.4-2  

 

 

 C, C# V  Basic 

16  

0x0000 &H0 

0x1000 &H1000 

0xffffffff -1 
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6.4.1 Windows  

 

1 ct520_GetDeviceCount( )  

 

    

CTR HPCI-CTR524F/522F  

 

    

    C   

     DWORD WINAPI ct520_GetDeviceCount (DWORD*  HpcDevNumber ); 
 

    Visual Basic  

     Declare Function ct520_GetDeviceCount Lib "hictr520.dll" (ByRef HpcDevNumber As Long) As Long 
 

    

   Ṳ DWORD* HpcDevNumber CTR  

 

     

   0     

   0     6 3  

 

   

    C   

     DWORD count;   //CTR  

     DWORD ret;    //  

 
      ret = ct520_GetDeviceCount( &count ); 
 

    Visual Basic  

     Dim count As Long   'CTR  

     Dim ret  As Long   '  

 

      ret  ct520_GetDeviceCount  count  

 




















