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4.2

4.3

32 1 PClI CTR524F #XCCL CMD BUFO BUF1 STS
1 i
4Bit CCL 2
#xCCL
CMD BUFO,1

CMD BUFO 1
CMD CTRLTCH CTRCLR

STS

[
1 | CTR1 (XCTR,ZCTR) 1 0080h | 00cOh 32
2 | CTR2 (YCTR, UCTR) 2 0081h | 00cih 32
3 | RCMPL 1 0082h | 0oc2h | 32 | (2147483648
4 | RCMP2 2 0083h 00c3h 32 |2 147,483,647
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 | 00cSh 27 logical data
11 | LTCH1 (XLTCH, ZLTCH) 1 00cah 32
12 | LTCH2 (YLTCH, ULTCH) 2 /| oocbh 32
13 | MAXL (XMAX, ZMAX) 1 /| 0occh 2 |'2v147v483v648
14 | MIN1I (XMIN, ZMIN) 1 / 00cdh 32 | 5147483647
15 | MAX2 (YMAX, UMAX) 2 / 00ceh 32
16 | MIN2 (YMIN, UMIN) 2 / 00cfh 32
17 | RIST 00dOh 27 logical data
4.2-1
i CMD
CMD
1 | CLRCTR1 CTR1 O 0001h
2 | CLRCTR2 CTR2 O 0002h
3 | INIT MM1 CTR1 MAX1,MIN2 0004h
4 | INIT MM2 CTR1 MAX2,MIN2 0008h
5 | LTCHCTR1 CTR1 LTCH1 0010h s CTR LTCH
6 | LTCHCTR2 CTR2 LTCH2 0020h LTCH
7 | SRST 0040h BUF0,1 O
8 | SLTCH ch 0041h
9 [ MM1 START CTR1 0048h 2
10 | MM1 STOP CTR1 0049h 1) Min-Max cfb.8
11 | MM2 START CTR2 004ah ()] edge edge
12 | MM2 STOP CTR2 004bh cf5.9
RENV1 12 13
4.3-1

10




4.4
2 STS RIST
44.1 STS
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
[INTS| = | = | = | = | = | = | * |ctrem\ ctRMM| cTR2d CTRS| cmp4] cmps| cmp2| cvm |
bit
0] cMmP1 1.CMPOUTL s
1| cmMpP2 1.CMPOUT2 s 8
2 | CMP3 1.CMPOUT3 s INTS(bit15)
3 [ cMP4 1.CMPOUT4 s
4| CTR1S 1:CTR1 ,0:CTR1
5 [ CTR2S 1:CTR2 ,0:CTR2
6 [ CTRIMM [ 1:CTR1 MM , 0:CTR1 MM
7 | CTR2MM [ 1:CTR2 MM , 0:CTR2 MM
8
14
15 | INTS 1 s 4.4.2 RIST
441
4.4.2 RIST
RIST RIST STS b15 INTS)
5 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
[y i Z | LTCHZ LTCH | CLR2I | CLRI | CMP4I CMP4IC CMP3I: CMP3I] CMP2I - CMP2I0; CMRIL: CMRIO |
3L 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
[0 00 0] 0 IETMRIN MENDI SLTCH| C20VFi C20VFE CIOVFN CIOVFH ENC2EF ENAERI; CTR2=¢ CTR=0|
bit
o[ cmPiio | 1:cMP1
1[cmPiin | 1.cmpP1
2 [ cvp210 | 1:cMP2
3 [ cvP211 | 1:.cMP2
4] cmp3io [ 1:cmp3
5 [ cMP311 | 1:cMP3
6 [ cMP410 | 1.cMP4
7 [ cvpai | 1.ovps
8 | CLR1I 1CTR1 Z XZ(22) CTR1
9 [ cLR2I 1.CTR2 Z YZ(U2) CTR2
10 [ LTcHU | 1.CTR1XZ(Z2) z X2(22)
1 [ LTcH21 | 1:CTR2YZ(UZ) YZ(U2)
12
13 |
15
16 [ CTR1 0 [1.CTR1L ©
17 ctrR2 0 J1.CcTR2 ©
18 | ENCIERI | 1:Xch zch  /
19 [ ENC2ERI | 1:vch Uch  /
20 [ c1ovFP | 1.CTR1
21 [ c1ovFN | L.CTR1
22 [ c2ovrP | 1.CTR2
23 [ c20ovFN | L.CTR2
24 [ SLTCH [ 1. ch ch CMD(41h
25 | MENDI 1 edge edge time count
26 | ETMRINT | 1:
27 31 i 606

4.4-2
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4.4.3 RIRQ
RIRQ RIRQ
RIRQ 6 0 b
5 14 1B 2 n 9 8 76 5 4 32 10
| 0 0o o0 o[ LTCH2\LTCAM  CLR2M CLRM|CMP4lCMPAM CMP3:CMP3M CMP21 CMP2M CMRML CMRM
3 30 29 28 27 26 25 24 23 22 2 20 1 B T 16
o] o[o]o| o | EmvRYmENDNSLTCH| o0 c2ovF{ o |ciovey ENcaN ENam| c2zrRq cizRo|
bit
0 | CMP1MO [ 1:cMP1
1| CMP1M1 | 1.CMP1
2 | CMP2 MO | 1:.CMP2
3| CMP2 ML | 1:CMP2
4| CMP3MO | 1:CMP3
5 | CMP3ML | 1.CMP3
6 | CMP4MO | 1.CMP4
7| CMP4ML | 1.CMP4
8| CLRIM | LCTRL z
9| CLR2M | 1.CTR2 z
10 [ LTCHIM | L.CTR1XZ(Z2) z
11 [ LTCH2M | L.CTR2YZ(U2) ch
12 0:
13 i 0:
14 0:
15 0:
16 | CIZRO | L.CTRL 0
17 | C2ZRO__| 1.CTR2 0
18 | ENC1IM 1:Xch Zch /
19 | ENC2M 1:Ych Uch /
20 | CLOVFM [ 1.CTRL
21 |1 0:
22 | C2OVFM | 1.CTR2
23 |1 0:
24 | SLTCHM [ 1. ch
25 | MENDM 1: edge edge time count
26 | ETMRM |1
27 31 i 600
4.4-3
4.5
45.1 CTR1 CTR2
#1CCL XCTR CTRL YCTR CTR2
#2CCL_ZCTR CTR1 UCTR CTR2
31 @ — 24 | 23 6 | 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— 6 | 15 8 | 7 0
2,147,483,648  2,147,483,647

12



45.3 ETMR
#1CCL #2CCL 1

10e 100 1 10g
31— 24 | 23— 16 | 15— 8 | 7
0 2 16,777,215 20e  167.77
« & X -

454 LTC 1 LTC 2

#1CCL #2CCL 1 i
#1CCL XCTR XLTC (LTC 1) YCTR YLTC (LTC 2)
#2CCL ZCTR ZLTC (LTC 1) UCTR ULTC (LTC 2)

31 24 | 23 6 | 15 8 | 7 -

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

45.5 MAX1 2 MIN1 2

#1CCL #2CCL 2 i
#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 6 | 15 8 | 7 -

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

13



45.6 1 RENV1
#1CCL #2CCL 1 1
7 6 5 | a4 | 3 2 | 1 | o0
CTR2MES | CTR2IN ENC2IN ENC1IN
N |Y 7
ENCIN [ 2 [ 10 Xch(Zch)
ENC2IN | 5 4 3 Ych(Uch)
10 00 1
0 0 1 90 2 521
0 1 o0 4
0 1 1 / 521
1lo0/]o0
1 0 1 / £ o1
1 1 0 /
N1i171 i
bit ®5 as
-+ 6 |YCTR(UCTR) Ych (Uch) Xch (Zch)
7 YCTR (UCTR) / (
V-
15 14 13 12 1 | 10 9 | 8
C2CLRD | CICLRD | CTR2ST | CTR1ST CTRZ'\S"EE END | cTRoMES ST SEL
1 ]
N Y < ) Y
| CTR2(YCTR)
(C2MES=1) SEL:b11,10
Ych (Uch) CTR2 Xch (Zch) CTR2
( CTR2IN=0) (CTR2IN=1)
b9, 8 b9, 8
b11,10 b11,10
0 0 | YchA 0 0 0 | XchA 0
b 0 1 | (UchA ) i} 0 1 | (ZchA ) i}
It 1 0 | YchB 5 1 0 | xchB 5
1 1 | (UchB ) 0 1 1 | (ZchB ) 0
bit ‘0 pN
12 | CTR1
f 13 | CTR2
1 14 | CTR1
15 | CTR2

14




XZ YZ 7Z Uz C ch
i RENV1bit18 bit20
RENV1
23 22 21 20 19 18 17 | 16
1 1 0 ZLEDG | C2CLIN | C1CLIN CLR-COND
v J )
Z / Z
bit 0" 7' XZ,YZ(2Z,UZ)
18 |Xch(Zch)z bit
19 |Ych(Uch)z 17 | 16
o 2 & o) 0 © i}
i fi aNjo i} 01 i}
71 RENV1 v N RENV1 1 0 High
(xeh, - Uch)z 0 e 1 1] Low
20 6 LTCH 0 LTCH 0 &
(Don't Care) v
RENV1
31 30 | 29 | 28 27 26 25 24
0 EVENT ONCYCLETIMER | CMP4 | CMP3 | CMPZ 1 CMP1
C C C C
N J L J
\( T
bit ‘0 "1
24 | CMP1
25 | CMP2 XCTR YCTR
26 | CMP3 (ZCTR) (UCTR)
27 | CMP4
bit bit
30 | 29 | 28 30 | 29 | 28
0 0 1]|CTRL 0i1:0]CTRL
0 1 1 ]|CTR2 1 0 0 |CTR2
1| 0] 1]|CTRLCTR2 1] 1] 0 |CTRLCTR2
0 0:0 1 1 1
451 1 RENV1

15




457 2 RENV2
#1CCL #2CCL 1 2
7 6 | 5 | 4 3 | 2 | 1 | o
CMPOUT?2 COND SEL CMPOUT1 COND SEL
bit ¢ CMP1 CMP2 0
CMP1 3i2 1 0|cvwPl
CMP2 7 6 5 4 |CMP2
0/ 0 00 0| RCMPL<[CTRLCTR?]
1/0 0:i0 1| RCMP1>[CTRICTR2]
2/0 0 1.0
3]0 0 1 1| RCMP1=[CTRLCTR2]
4/0:1:0:0
5/ 0 1 0! 1| RCMP2<[CTRLICTR2]
6/ 0 1 10| RCMP2>[CTRLICTR2]
70111
8/ 1.0 0! 0| RCMP2=[CTRLCTR2]
91 0 0 1
10/ 1 0 1 0 | RCMP1<[CTRL/CTR2]AND[CTRLCTR2]<RCMP2
111 0 1 1| RCMP1>[CTRLCTR2]OR [CTRUCTR2]>RCMP2
1211 1 o o |(RCMPL<[CTRICTR2]AND [CTRI/ICTR2]<RCMP2)AND
(RCMP3 <[ CTR1/CTR2] AND [ CTR1/CTR2] < RCMP4 )
1311 1 o 1 |(RCMPL<[CTRICTR2]AND [CTRI/ICTR2]<RCMP2)OR
(RCMP3 <[ CTR1/CTR2] AND [ CTR1/CTR2] < RCMP4 )
14l 1 1 1 o |(RCMPL>[CTRICTR2]OR [CTRLCTR2]>RCMP2)AND
(RCMP3 >[CTR1/CTR2]OR [CTR1/CTR2]>RCMP4)
511 1 1 1 |(RCMPL>[CTRICTR2]OR [CTRLCTR2]>RCMP2)OR
(RCMP3>[CTR1/CTR2]OR [CTR1/CTR2]>RCMP4)
¢ [CTRLCTR2]
RENV1 CMP1(bit24) CMP4(bit27)
15 | 14 | 13 | 12 11 | 10 | 9 | 8
CMPOUT4 COND SEL CMPOUT3 COND SEL
bit ¢ CMP3 CMP4 0
CMP3 [11i10 9 @ 8 | CMP3
CMP4 | 15|14 | 13| 12 | CMP4
0|0 0 0: 0| RCMP3<[CTRLCTR2]
1/]0 00 1| RCMP3>[CTRICTR2]
2/0 0 10
3/0:0 1 1| RCMP3=[CTRLCTR2]
4/0:1: 0:0
5/]0]1]0] 1] RCMP4<[CTRICTR2]
6/ 0 1 10| RCMP4>[CTRILICTR2]
710 1 1 1
8/ 1.0 0 0| RCMP4=[CTRLCTR2]
gl1]|0|0]|1
10/ 1 0 1 0 | RCMP3<[CTRI/CTR2]AND[CTR1/CTR2]<RCMP4
11| 1] 0] 1] 1] RCMP3>[CTRI/CTR2]OR [CTR1/CTR2]>RCMP4
1211 0:i0] CIRZ < CITRL
13/171 0i1] CTIRZ > CTRL
14171 170] CTRZ = CTRL
51 1.1 1 i
¢ [CTRLCTR2]
RENV1 CMP1(bit24) CMP4(bit27)

16




17

RENV?2
23 22 21 20 19 | 18 17 | 16
CMP3,4-P | CMP1,2P cggz Cl'\z"gl CMPOUT3,4-WIDTH | CMPOUT1,2-WIDTH
N ~ J \ T_/
| CMPOUT ( 561 )
bit =0 =1 b17,16 | CMPOUT1,2
..... 20 |  CMPOUT1T | b19,18 | CMPOUT3 4
21 CMPOUT?2 00
..... 22 | CMPOUT1.CMPOUTZ 01 50e
23 | CMPOUT3,CMPOUT4 10 1
11 6 25
Cc
RENV?2
31 30 29 28 27 26 25 24
0 0 FILTRON | CMP1,2 MSK 0 0 0 0
N T J
bit ‘0 1
28 CMPOUT1,2
29 XAX,XBX ON OFF
453 2 RENV2




5.2

521

J

\

511

1(RENV1) bit12=1(CTR1) bit13=1(CTR2)
bit4=1(CTR1 s ), bit5=1(CTR2 s )
1(RENVI1) bit0 bit2(CTR1) bit3 bit5(CTR2)

CLRCTR1(0001h) CLRCTR2(0002h)
CTR

1(RENV1) bit12=0(CTR1) bit13=0(CTR?2)

1 RENV1 0 5

ENCIN [ 2 [ 1] 0 Xch (Zch)
ENC2IN | 5 [ 4 | 3 Ych (Uch)
olo|o 1
o0 1 90 2
0 1 0 4
o111 /
1]101|0
1|01
1|10
1|11 i
5.2-1

18



90 1

s @ —1 L

90 2
XA AR
N e T
90 4
XA A
0
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/

uP IR

DOWN (High)

/
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UP (High)

pown Y1 v v v




522

523

000
001
010
011
100
101
110

/

1(RENV1) bit12

1(CTR1), bit13

1 1(RENV1) bit12=0
2 1(RENV1) bit13=0
1 1(RENV1) bit12=1
2 1(RENV1) bit13=1
2 ] 0
0
1 CLR CTR1(0001h) 0
2 CLR CTR2(0002h) 0
1 2 1(RENV1)
1(RENV1) bit14=1 1
1(RENV1) bit15=1 2
1 2 2(RENV2)
i
2(RENV2) hit28=0
2(RENV2) bit20=1 cmPr
2(RENV2) bit21=1 cmP2
1 2 1(RENV1)

1(RENV1) bit30 28

PP NONRE R

NN
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N -
o o

CMP1
0

2(CTR2)

CMP2



57
ch

PCI

Z ch
(RENV1)
CTR524F CTR522F

PC CTR224F CTR222F PC104 CTR122F

XZ(22) 1
1. (RENV1) bit18=1
2.
3. (RENV1) bit18=0
YZ(U2) 2
1. (RENV1) bit19=1
2.
3. (RENV1) bit19=0
5.24
1 2 0
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 12
110 12
53
ch i}
1 ch Z XZ YZ ZZ UZ
2 IN1
XY(ZU)OUT1

w
—_ —c

—_—

21

Ch



4 TMROUT

2 —C

i 561
5
SLTCH(0041h)
CCL #1CCL #2CCL
z IN1
54
54.1
#1CCL #2CCL 4 CNIP CMP -
CMP PC PC
CMP CTR
CMP (A/D )
2 XY XYOUT1 ON
542
CMP i
A STS
CMPOUT1 bito=1 s hit0=0
CMPOUT2 bit1=1 s hit1=0
CMPOUT3 bit2=1 s hit2=0
CMPOUT4 bit3=1 s bit3=0
8 INTS
4.4.2 (RIST) , 4.4.3 (RIRQ)
543
17
i 561
2
i 7 56 1
3
1 2 2(RENV2) CMP1 CMP2

2(RENV2) bit28=0
2(RENV2) bit20=1 CMP1
2(RENV2) bit21=1 CMP2

—_— —C
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5.4.4
1 2
- i)
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 hit27=0 1(CTR1) bit27=1 2(CTR2)
2
2 bitl5 bit0
7 | 6 | 5 [ 4 3 | 2 | 1 | o
CMPOUT2 COND SEL CMPOUT1 COND SEL
bit ¢ CMP1 CMP2 0
CMP1 3.2 1 0/|cCcmP1
CMP2 7.6 5 4 |CMP2
0/ 0 00 0| RCMPL<[CTRLCTR?]
1/]0 010 1] RCMP1>[CTRICTR2]
2/0 0 10
3]0 0 1 1| RCMPL=[CTRLCTRZ2]
4/0:1 . 0:0
5/]o]1]0] 1] RCMP2<[CTRLICTR2]
6/ 0 1 10| RCMP2>[CTRLICTR2]
710 1 11
8/ 1.0 0! 0| RCMP2=[CTRLCTR2]
9/1 0 0 1
10/ 1 0 1 0 | RCMP1<[CTRI/CTR2]AND[CTR1/CTR2]<RCMP2
111 0 11| RCMP1>[CTRUCTR2]OR [CTRUCTR2]>RCMP2
1211 1 o o |(RCMPL<[CTRI/CTR2]AND[CTR1/CTR2]<RCMP2)AND
(RCMP3 <[ CTR1/CTR2] AND [ CTRL/CTR2 ] < RCMP4)
131111101 |(RCMPL<[CTRICTR2]AND [CTRI/CTR2]<RCMP2)OR
(RCMP3 <[ CTR1/CTR2] AND [ CTRL/CTR2 ] < RCMP4)
wal1l111] o |(RCMPL>[CTRICTR2]OR [CTRI/CTR2]>RCMP2)AND
(RCMP3>[CTR1/CTR2]OR [CTR1/CTR2]>RCMP4)
15511 1 1 1 |(RCMPL>[CTRICTR2]OR [CTRLCTR2]>RCMP2)OR
(RCMP3>[CTR1/CTR2]OR [CTRI/CTR2]>RCMP4)
¢ [CTRL/CTR2]
RENV1 CMP1(bit24) CMP4(bit27)
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15 [ 14 | 13 | 12 11 [ 10 | 9 | 8
CMPOUT4 COND SEL CMPOUT3 COND SEL
bit ¢ CMP3 CMP4 0
CMP3 [11i10 9 @ 8 | CMP3
CMP4 | 15|14 | 13| 12 | CMP4
0/ 0 0 0 : 0| RCMP3<[CTRICTR2]
1/]o]o0o] o] 1] RCMP3>[CTRICTR2]
20 0 1.0
3|0 0| 1| 1| RCMP3=[CTRLCTR2]
4/0:1:0:0
5/]0]1]0] 1] RCMP4<[CTRICTR2]
6/ 0 1 10| RCMP4>[CTRICTR2]
710|111
8/ 1.0 0! 0| RCMP4=[CTRLCTR2]
9l 1|0|0]1
10/ 1 0 1 0 | RCMP3<[CTRLCTR2]AND [CTRICTR2]<RCMP4
11 1] 0] 1] 1] RCMP3>[CTRI/CTR2]OR [CTR1/CTR2]>RCMP4
12/1 1 0:0] CIR2Z < CTRL
13/1 1 0 1] CTRZ > CTR1
141 1 1 0] CTRZ = CTR1
5(1 11 1 i
¢ [CTR1ICTR2]
RENV1 CMP1(bit24) CMP4(bit27)
5.4-1
5.5
#1CCL #2CCL 1 TIMER EVENT TIMER TIMER
1 TIMER CTR CTR ¢cL ch CTR
A TIMER CTR CTR ¢cL ch
1(RENV1) bit30 28
000
001 1
010 1
011 2
100 2
101 12
110 12
A CTR
i i 56 1
2 TIMER i
i i 56 1
3 TIMER PC DOS
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CMPOUT1 CMPOUT2

5.61
i ccL1 2 i XYOUT1 XYOUT2 ZUOUT1 ZUOUT?2
cCcL i CMPOUT1 CMPOUT4 (TMROUT)
1J1 XYOUT1 XYCMPOUT1 XYCMPOUT4 1
J1 ZUOUT1 ZUCMPOUT1 ZUCMPOUT4 1
2J1 XYOUT2 XYCMPOUT2 XYTMROUT 1
J ZUOUT2 ZUCMPOUT2 ZUTMROUT 1
PCl CTR522Ff
XCh_ e 1
A _Z{> — !
| CCL Xch Ych !
B —a ' :
vy 'H RCMPn 1 4 .
Ych - X,YCTR RCMPn RENV?2 -
i ch CcCL ,
A F T o :
1 / 1
5 e e
— ] ]
1 1
RENV1 — |
D6=0:YCy ! | !
D6=1L:XCf | ! |
1 1
|
]
]
1

|

Hi DO
! h 4 v \ 4
e »
[

l" vy

| DO] OR oaet
¥ l ¥ = .
Do b1 Do=1
i i D4, D5 ao
R ! 104(-128)ms
| D5 [<—
Ny N\
IXYOUT1 IXYOUT?2

56-1 PCl CTR522Fi
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5.7

5.8

(STS) CTRIMM(CTR2MM) 1

MM1 STOP(MM2 STOP)

INIT MML(INIT MM2)

INIT MML(INIT MM2)

1(RENV1) bit7=0

(STS) bit6, 7

bite=1 CTR1
bit7=1 CTR2

MM1 START (0048h)
MM2 START (004ah)

MM1 STOP (0049h)
MM2 STOP (004bh)

INIT MM1 (0004h)
INIT MM2 (0008h)

/

s bit6=0 CTR1
s bit7=0 CTR2

CTR1
CTR2

CTR1
CTR2

CTR1
CTR2

26

(STS) CTRIMM(CTR2MM) 0

IN4
s @0
15 14 13 12 11 10 9 7 6 5 4 3 2 1 0
IN4 : IN3 i IN2 i IN1
OuUT1 OuUT4
4o 8 ®o6
4o ON ®o6 OFF
15 14 13 12 11 10 9 7 6 5 4 3 2 1 0
- - - - - - - - - - - |OUT4:0UT3:0UT2:0UT1
CTR1 CTR2
MM1 START(MM2 START)




5.9
CTR2
A B | ] [0 0] [ 6 0]
[ O 0] [ 6 0]
[ ] 40MH 25 s CLOCK CTR2
25ns
CTR2 MM [ ]
MM 2(CTR2) (MAX2) (MIN2) CTR2 (LTCH2) ©
[ 1 (MAX2) (MIN2)
(CTR2 MAX2 Y MAX?2 CTR2 MIN2 Y MI N2 )
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 bitll
YCTR(UCTR) CTR2MES ST SEL:b 9,8
(C2MES=1) CTR2MES END SEL:b11,10
Ych (Uch) CTR2 Xch (Zch) CTR2
(CTR2IN=0) CTR2IN=1)
bo,8 b9,8
b11,10 b11,10
00 YA i} 00 XA )
01| (ULA ) v} 01| @) 0
10 YB ) 10 XB )
11| B ) ) 11 ZB )
59-1
4
MM2 START (004ah) CTR2
5
MM2 STOP (004bh) CTR2
6
INIT MM2 (0008h) CTR2 , 0
[ ] [ v 0 ] [ O 0]
A B [ ] A 6 B 0]

27



5.10

5.10.1

RTOS

28

1 #1CCLY CMP CTR ch
2 #2CCLY CMP CTR ch
3 ¥ IN1
#1 #2CCL RIRQ
i} 5.10-1
D2 D1 DO R
S (_] R
T T s [« |
CINT € s Q
N—INTS
PCIBus <«
&.
é
PCIINT MSKT
IN1 INT
PCI BUS < DO
PCIINT STS +0x52 <—|
IN
G (OR) D2 D1 D(
+0x50
[ (AND)
5.10-1 PCl BUS




5.10.2

CCL RIRQ
PCI PCI PCI
ISA PC/104
1 ALL 6006
] ccL IN1
ccL STS INTS @& .RIST
RIST INTS @
IN1 INL 6
cCL IN1
n 1
8
CPU
1 N v
#nCCL  RIST

29
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STS

#1,#2CCL,IN1

INTS
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CTR
oS
u Windows 7(64 ) Win7(x64)
u Windows Vista (64 ) WinVista(x64)
u Windows 7(32 ) Win7
u Windows Vista (32 ) WinVista
u Windows XP WinXP
u Windows 2000 Win2K
u Windows NT4.0 WInNT
u Windows 98SE Win98
u PCDOS MS-DOS DOS
IIF IlF  DLL DOS LIB
DLL LIB
os CTR
0
PCI PC PC104
PCI ISA PC/104
CTR524F/522F CTR224F/222F CTR122F
IlF  DLL hictr520 dll hctr220 dll hctr120 dll
C hictr520 lib hctr220 lib hctr120 lib
Windows C hictr520 h hctr220 h hctrl20 h
VB hictr520 bas hctr220 bas hctrl20 bas
VB.NET hictr520 vb
VC# hictr520 cs
Ictr520.lib Ictr220.lib Ictr120.lib
mctr520.lib mctr220.lib mctr120.lib
DOS :f::B cctrs520.lib cctr220.lib cctr120.lib
sctr520.lib sctr220.lib sctr120.lib
C Eggg@%g_h hetr220.h hetr120.h
W DOS ct520 xxxx() ct220 xxx() ct120 xxxx()
6.1-1
INTEL CPU
OXXXXO 61 2
PClI CTR524F/522F




6.1

31

HPCI- HPC- | HPC104-
N 524F/ | 224F/
522F 222F 122F
Aixxxo 3 520 220 120
1 ctxxx_GetDeviceCount()
2 ctxxx_GetDevicelnfo()
3 ctxxx_OpenDevice() 1) 1)
4 ctxxx_CloseDevice()
5 ctxxx_rXYSts() XYch
ctxxx_rZUsSts() ZUch
6 ctxxx_wXYCmd() XYch
ctxxx_wZUCmd() ZUch
ctxxx_rXYReg() XYch
7 ctxxx_rZUReg() ZUch
ctxxx_WXYReg() XYch
ctxxx_wZUReg() ZUch
ctxxx_rPortB()
8 ctxxx_rPortW()
ctxxx_wPortB()
ctxxx_wPortW()
ctxxx_rXYBuf() XYch
9 ctxxx_rZUBuf() ZUch
ctxxx_wXYBuf() XYch
ctxxx_wZUBuUf() ZUch
10 ctxxx_SetIntCall() 2
11 ctxxx_GetDevVItNo() 3
¢ 1 PC PCl04 DOS
c 2 PCl DOS
¢ 3 PCl DOS o
6.1-2
1C
LSl CCL3221
1rC
1r
CTR
6.1-1




6.2

CTR

6.2.1 HPCI-CTR524F/522F

A W

HCTRDEVINF
Visual C++

typedef struct _HPCDEVICEINFO {
DWORD nBusNumber;
DWORD nDeviceNumber;
DWORD dwloPortAddress;
DWORD dwlirgNo;
DWORD dwNumber;
DWORD dwBoardID;

/*

/*
/<110
*IRQ
/*

/*

} HPCDEVICEINFO, *PHPCDEVICEINFO

Visual Basic 5.0/6.0
Public Type HPCDEVICEINFO

nBusNumber As Long

nDeviceNumber As Long

dwloPortAddress As Long

dwirgNo As Long

dwNumber As Long

dwBoardID As Long
End Type

/0
IRQ

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

Public Structure HPCDEVICEINFO
Dim nBusNumber As Integer
Dim nDeviceNumber As Integer
Dim dwloPortAddress As Integer

Dim dwirgNo As Integer
Dim dwNumber As Integer
Dim dwBoardID As Integer
End Structure
Visual C#

public struct HPCDEVICEINFO

{

m

public uint nBusNumber;

n

public uint nDeviceNumber;
o

public uint dwloPortAddress;
N'RQ

public uint dwirgNo;

m (Windows 9x )
public uint dwNumber;

m ID

public uint dwBoardID;

1 W 98

"1/10

'IRQ

CTR

16

*
*
*
*/
*/

IDO 15)*

IDO 15)

INVALID_HPC_NUMBER -1/VB Oxffffffff/C

32



A DOS
HPCDEVINFO
typedef unsigned short ~ WORD;
typedef struct {
WORD nBusNumber; *
WORD nDevNumber; *
WORD dwloPortAdrs; *1/0
WORD  dwirgNo; *IRQ
WORD  dwNumber, *
WORD dwBoardID; *

16

*
*
*
*/
*/
ID*

} HPCDEVINFO, * PHPCDEVINFO, far * LPHPCDEVINFO;

6.2.2 HPC-CTR224F/222F HPC104-CTR122F

yw
HCTRDEVINF

C Visual C++
typedef struct HCTRDEVINF {
DWORD dwloPortAddress; /*1/0
DWORD dwCh; /*
DWORD dwReservedl; *
DWORD dwReserved?; *
} HCTRDEVINF, * PHCTRDEVINF

Visual Basic
Public Type HCTRDEVINF
dwloPortAddress AslLong
dwCh AslLong
dwReservedl Aslong
dwReserved2 As Long
End Type

yDOS
HCTRDEVINF

typedef struct  HCTRDEVINF {
short badr;
short count;
short intno;
PINTPROC

} HCTRDEVINF;

module;

16

*
ch CTR224 4 CTR222 CTR122 2 %
*
*

ch CTR224 4 CTR222 CTR122 2

16

/* board address */

[* channel count */

[* interrupt no.(0/3/5/6/7/11/12) */
/* intrerrupt module(/NULL) */

33



6.2.3
Y C+50 b
A
hictr520.lib IlF DLL
A
hictr520.h I/lF  DLL
1 IlF  DLL C
2 IlF  DLL
Y /AS——————————— i
Lo ' i
Ll | |
I #ifdef ___ cplusplus ! !
| extern "C" ! 7 !
! | C++ i
I #endif i _ i
| H | - |
| #Afdef __cplusplus .. - | i
i I i i
i | i i
| ;}#ifdef_cplusplus | :
| | |
tendi |
3 #ifdef ___ cplusplus "Visual C++"
T T T T T H I
| #define CPLUS 1 | "1" C++ |
i i IIOH C i
' #if CPLUS ' '
I I I
i #endif i i
\Y B 5 06 0
A
hictr520.bas IlF  DLL
Declare

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

0
A
hictr520.vb IlF  DLL

Declare
Visual C#
A
hictr520.cs IlF DLL

Dllimport
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DOS C MS-C

A
hctr520.h I/F LIB
hcpdtype.h PCI
hctr520.h

>

lctr520.lib
mctr520.lib
cctr520.lib
sctr520.lib

1 IlF LB C
2
3

ca



6.3
o
N 16
C,C# VB
1 | NO_ERROR 0x000 | &HO
2 | NOT_FOUND 0x001 | &H1 Lij
UCTR PC
3 | ALREADY_OPENED | 0x002 | &H2 !
0 2 0
5
4 | NOT_MEMORY 0x004 | &H4 o oS ;
u
ul
5 | INVALID_HANDLE 0x008 | &HS8 ¥} i
0
6 | NOT_READY 0x010 | &H10 V] i
.‘T
7 | ILLEGAL_DEVICE 0x020 | &H20 V] i
PC
8 | ILLEGAL_ADDRESS | 0x040 | &H40 5
/ 8 DOS
g
oLsI /
9 | ILLEGAL_ACCESS 0x080 | &H80 LSI /
10 | ILLEGAL_PARAM 0x100 | &H100
6.3-1

36




6.4

16 C
(v 16
C Visual Basic Visual Basic.NET Visual C#
W BYTE Byte byte byte
3 WORD Integer Short Short
DWORD Long Integer Integer
char
U CHAR
(BYTE) (Byte)
(unsigned char)
short
DOS U SHORT
16 (WORD) (Integer)
(unsigned short)
long
U LONG
(DWORD ) (Long)
(unsigned long)
6.4-1
C,C# Basic
0x0000 &HO
16 0x1000 &H1000
OXxfrffffff -1
6.4-2
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6.4.1 Windows

1 ct520 GetDeviceCount()

CTR

C

HPCI-CTR524F/522F

DWORD WINAPI ct520_GetDeviceCount (DWORD*  HpcDevNumber );

Visual Basic

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

U DWORD* HpcDevNumber CTR

o

C
DWORD count; /ICTR
DWORD ret; i

ret = ct520_GetDeviceCount( &count );

Visual Basic
Dim count As Long 'CTR
Dimret Aslong '

ret ct520_GetDeviceCount count

ce
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