
BT4560
사용설명서

배터리 임피던스 미터

KO
Aug. 2018  Revised edition 1
BT4560A982-01 (A980-01)  18-08H

BATTERY IMPEDANCE METER





i

4   35

4.1    
(  ) .................................... 35

   ..........................................35
    .................................36

4.2    
 (   ) ..... 36

4.3    
(   ) ................. 38

4.4  
(  ) ................................ 39

4.5     
(Slope Correction ) .................. 40

4.6     
(   ) ............................ 42

4.7     
(      ) ... 44

5  
(  ) 45

5.1   ON, OFF  .... 46
5.2 /   ....................... 47
5.3     .... 50
5.4    ............ 51
5.5    .......................... 52

6   
(  ) 53

6.1  
(   ) ............................ 53

6.2  
(   ) ............................... 55

6.3    .......................... 56

7  57

7.1   •   ........... 57
7.2     ............... 58
7.3    .......................... 59

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

  .............................................. 3
    ........................................ 6

1 11

1.1   .......................................11
1.2     ......................... 12
1.3   .......................................... 15

   ....................................................15
   ....................................................15

1.4   ...................................... 16

2 17

2.1    .......................... 17
2.2   ( )  

 ........................................... 18
 4    ...............................18
    .....................................18

2.3  •  ............................... 19
2.4    ..................................... 19

3  21

3.1    .......................... 21
3.2    ....................... 22
3.3    .......................... 23
3.4    ....................... 24

    (   ) ......25
3.5   

(Zero-adjustment) ........................... 26
    ............................................26
     ....................................29

3.6    .......................... 30
    ............................................30
    ............................................32
    .........................................32

3.7    .............................. 33

BT4560A982-01

10

9

8

7

6

5

4

3

2

1



ii

7.4   ........................... 60
7.5   ................................... 61
7.6     ............... 67
7.7 ( ) .............................. 68

    ............................................70

8  (EXT.I/O) 73

8.1      ... 74
  (NPN)/  (PNP)   

 .....................................................74
     .........................74
    ............................................76

8.2   ...................................... 78
       .......................78
    .....................................81
    .......................81
    .....................................83
       ....................83
      ..........84

8.3    .................................. 85
   .................................................86
   ........................................................87

8.4    .......................... 88
  (EXT.I/O  ) ...88

9 (RS-232C, USB) 89

9.1    ................ 89
  .............................................................89

9.2    .............................. 90
 USB   ..........................90
 RS-232C   ..........................92
   (USB, RS-232C ) ..93

9.3      ... 94
    ................................94

10  95

10.1    .................................. 95
10.2   .......................................... 98
10.3   ......................... 103
10.4   ............................. 103
10.5  ............................................ 105

10.6   ........................................ 108
   ..................................................109
  .......................................................109
  ...........................................................109

11  111

11.1   .........................................111
 Q&A(  ) ................................. 111
     .............................. 115

11.2 • •  ........................117
11.3    .................................118

    ................................... 118

 1

 1    .............. 1
 2 4  ................................... 2
 3    

   ............................ 3
 4     ......... 6
 5 4     

 (     
 ) ............................ 6

 6    .............. 7
 7    ..................... 7
 8   ( ) .................... 11
 9    ............ 12
 10     .................. 13
 11    .......................... 16
 12   .................................. 18
 13  ....................................... 20

 1



1

HIOKI BT4560       .    
            
 .

 

Windows    Microsoft Corporation  ,      .

  
            .   
  ,   .        

     .

    .

BT4560   

 CD(   , 
  *, USB )

*     
    

.
USB  (A-B type) 

  

10

9

8

7

6

5

4

3

2

1



2

  

(p. 11)
     .        

.

L2002  L2003  

Z2005  9637 RS-232C (9pin-9pin/1.8 m)



3

 

 
  IEC 61010          . , 
              

    .
           .

 
        .  

       .

 
 , , ,      .   

          . 

 
          .

            .

           .

              
    .

            .

     .
        ,     
 .

  .

   “ ”  .

*    .

[ ]       [ ]   .

SET
(  )             .

10

9

8

7

6

5

4

3

2

1



4

 

 

  .         
  .

 “ ”  .

 “ ”  .

  .

(DC)  .

(AC)  .

  

EU  ,     (WEEE ) .

  (EC )      .

 
      rdg.(reading), dgt.(digit)     

 .

rdg. ( , , )
   ,      .

dgt. ( )
   ,   “1”  .



5

 

  
    IEC 61010       

   CAT ~CAT   .

 
           

        .
    CAT II~CAT IV       

     .

CAT :       (  •   )  1  
     .

CAT :      (  )  1     
  .

CAT :    ,    1   ( )  
  . 

T  

CAT II
 

CAT IV CAT III

 

10

9

8

7

6

5

4

3

2

1



6

   

   
            .

 
     1.5 A     . 1    
     1    .

 •       .    
    .

 
       .     

  .
           

.           
 .

            . 
       .

   
  ,        .

      (p. 108)   .

 
   ,   
      
 , , ,    
      
    ,    
   
   (  , IH  )
    



7

   

             .

 
    .
   ,       .   

      .    
        .

        .      
              

 .

10 mm 50 mm 50 mm 

15 mm 

  •  (p. 13)

   

 
        .  

    .

 
       .     

    .
          ,   . 

,      .

10

9

8

7

6

5

4

3

2

1



8

   

   

 
             

    .        
    .

   ,         
   .

 
             (  

)    .
 UPS(  )  DC-AC         

   UPS  DC-AC   .    
 .

        .
           .    

           .

 •    

 
             

   .
 SOURCE-H  SENSE-H      DC±5 V . 
SOURCE-L  SENSE-L      DC 0 V .  

      . (SOURCE-L  SENSE-L  
      .)    
   .

           
 .

 
 DC5 V    .     .  

     .



9

   

 
            

.
        . ,   

  .
        .     

    . 
           . 

   .
         .

 BNC           . 
        BNC   

 .

  

1 2

             . 
              .

   

 
         .   

.
      .      

    .
 ,           

. 
       .
         . RS-232C    

   .

 
USB  RS-232C  ( )    .   
( )    .    GND   GND 

  .        
  .         .

10

9

8

7

6

5

4

3

2

1



10

   

 (NPN)   (PNP)   

 
     EXT.I/O MODE  (NPN/PNP)   

.

NPN/PNP      .

EXT.I/O   

 
   EXT.I/O      .    

. (EXT.I/O  ISO_5V  5 V(NPN)/-5 V(PNP)  .)

,     EXT.I/O       
.

            .
 EXT.I/O       .(p. 104) 

        .    
    .

  
       .
,             .

 

         .

CD    

        . ,   
       .

            . 
             

 .



11

1
1.1  

BT4560     . 
 ,        . 
         .

    ?

  4        .  
(  0.1 Hz~1050 Hz,   0.1 )

  (  )     .  
(  10 V,   0.0035% rdg. 5dgt.)

        .  
(    0.5 )

     
 ?

         .
   1     .

   ?

        4m    
. 

           
. 

      .
 EXT.I/O  PLC    .

     ?

 PC     0.1 Hz~1050 Hz  
      .

 Cole-Cole *     . 
*   ,      

    .     
.

1



12

   

1.2    

   

 (p. 14)

  
Z2005   .

 
  .

p. 8 
   

(SENSE-L, SENSE-H)

  
(SOURCE-L)

  
(SOURCE-H)

 
   

.(p. 17)
p. 8 

RS-232C 
PC  . 
(p. 89)

 .
   .

USB 
PC  . 
(p. 89)

EXT.I/O
    

.(p. 73)
p. 10 

  
(p. 19)

EXT.I/O NPN/PNP 
:  (NPN)

:  (PNP)
(p. 74)

  
 .



13

   

  •  

 

       .  .

1



14

   

 

1

2

3

4

5

6

8

7

9

10 11

12

13 14

1  (  ,   )  .

2   .

3    .

4    .

5    .

6   ON/OFF  /   .

7    .

8   .
( ,  ,   )

9       .

10   .

11  • .

12

    . 
  .

13     . 
   .

14  .



15

 

1.3  
        .

 

 

   

  [EXIT]     .

 •    [EXIT]     .

  [EXIT]     .

   

1



16

 

1.4  
   “    ” (p. 6)   .

• •  

 (p. 7)

      (p. 18)

   
(p. 17)

EXT.I/O  (p. 73)

USB  RS-232C   
PC   (p. 89)

  
(p. 19)

   (p. 17)

      (p. 18)

   (  )
 EXT.I/O  (p. 74)
 USB  RS-232C  PC   (p. 89)

  (p. 19)

   (p. 21)

  (  )

   (p. 21)
    (p. 35)
    (p. 57)
    (p. 70)

 

       
 (p. 26)

   (p. 26)

 

    

(EXT   START/STOP    .)

 

  (p. 19)



17

2
2.1   

 2

1

1    ( )  OFF 
(  )     .

2      
      

 . 

3     
 .

2



18

  ( ) 

2.2  •  ( ) 
 ,   . (p. 11)

4   

1      
 BNC   

 .

2 BNC      
   

.

3   .

  
BNC  

   
 

  



19

 

2.3  •

     . 

 OFF (  ) ON (I)

2.4   
             . 

       .

 •   

 

     
  ?

       
      .

     
    ?

       
    .

    ?        
   .

   

 

      “BT4560”, 
“  ”  ?

   “BT4560”, “  ”     
    .   .

BT4560

      ?         
.   .

2



20

  



21

3  
3.1   

  .

  
Z X (Reactance)

V
R T

(FUNC)     .
        .

   

Z VT

RXVT

T

RXT Z T

VTVVVVVVVVVV

 

R, X, V, T
 

 

 

Z, , V, T
 

 

 

R, X, T
 

 

Z, , T
 

 

V, T 

 

3

  



22

  

3.2   
  (3 m , 10 m , 100 m )  . 

,      .       
     .

(V, T)      .

(RANGE)     . 

   

3m

10m 100m11111111111111111



23

  

3.3   
     (FAST, MED, SLOW)  . 

     .

 (Z)    

(Z SPEED)       .

   

Z:FAST

Z:MED Z:SLOW

 

Z:FAST     .

Z:MED      .

Z:SLOW     .

 (V)    

(V SPEED)       .

   

V:FAST

V:MED V:SLOW

 

V:FAST     .

V:MED      .

V:SLOW     .

3

  



24

  

3.4   
  . (0.1 Hz~1050 Hz)

1 (FREQ)  . (     .)

         .

 (  )

  

2   .

( )
( )

 ( )

    0  .

     
 “0”  .



25

  

   (   )

   (  1  )        . 

   (p. 36)

   [D]  .

 
(  [D]  .)

  

      .

 
(    .)

  

 
0

 
20

 
80

 (   100%) 
   .

    (    ON  ) (p. 44)

   [Z]  .

 
(  [Z]  .)

3

  



26

  (Zero-adjustment)

3.5   (Zero-adjustment)
      .

       .

  

   ( : L2002)

1       .
  ( , ,   )           
       . 

2     .

3       .
HIGH, LOW           .

 

  

L2002 
 



27

  (Zero-adjustment)

  

     (SPOT)    (ALL)  2  .

  (SPOT)

   ,     . 
       

. ( : 0.1 Hz   350 s, 1 Hz   45 s) 
       .

  (ALL)
    ,     
.      . ,  

     .

       0ADJ   .
                

     . 
 EXT.I/O  0ADJ_SPOT, 0ADJ_ALL    .

1 (0 ADJ)  . (    .)

2 [ON]  .

SPOT, ALL  

( )

3 [SPOT]  [ALL]  .

  

( )

3

  



28

  (Zero-adjustment)

 

[ALL]     .

OK:    
CANCEL:     

4       . 
(         [0ADJ]  .)

 

   

[0 ADJUST ERROR]        .
                 

  .

 

 R X

3 m  -0.1000 m  ~ 0.1000 m -1.5000 m  ~ 1.5000 m

10 m  -0.3000 m  ~ 0.3000 m -1.5000 m  ~ 1.5000 m

100 m  -3.000 m  ~ 3.000 m -1.500 m  ~ 1.500 m

 

-0.10000 V ~ 0.10000 V



29

  (Zero-adjustment)

   
   [OFF]   . 

([OFF]      .         
.) 

( )

    
          . 

1. 3 m     .
2.   (p. 53)    . 

(      .)
3. 10 m      .
4.   (p. 53)    .
5. 100 m      .
6.   (p. 53)    .
7.      (p. 55)   .

   

        .
          . “ 3   

    ”(p. 3)   . 

1 SOURCE-H   SOURCE-L    
(    .)

2 SENSE-H  SENSE-L  

3 SOURCE-H  SOURCE-L  

4  2, 3  1   
SENSE-HSENSE-L SOURCE-HSOURCE-L

SOURCE   1  

SOURCE  
 

3

  



30

  

3.6   

  

           EXT.I/O  ERR 
 .

 

SOURCE-H – SENSE-H   SENSE-L – SOURCE-L      
.    .

       . 
   . 
          .
     .

   

  
    

  3 m  10 m  100 m  

SOURCE-H – SENSE-H 10 15 50 H  CONTACT ERROR H

SOURCE-H – SOURCE-L 10 15 50 L  CONTACT ERROR L
      . 
     20 nF         .
 (V, T)   100 m     .

  ( : OVER VOLTAGE)

        . 
    -5.10000 V ~ 5.10000 V . 

, SENSE-H  SOURCE-H ,  SENSE-L  SOURCE-L     
.

  ( : OVER V LIMIT)

         . 
    “4.6     (   )”(p. 42)  

 . 
, SENSE-H  SOURCE-H   SENSE-L  SOURCE-L    
 .

  ( : ------)

      .    .

          .
       ( : 1 k   ).
    
    



31

  

    

  
    

  
3 m  10 m  100 m  

SOURCE-H 1.5  ~ 4.0 5  ~ 12 50  ~ 55   ------

SOURCE-L 1.5 4 45   ------

     . SOURCE-H       
.

     ( : VOLTAGE DRIFT)

       .
       10 mV    .

   ( : RETURN CABLE ERROR)

      .      .
             

 .   SOURCE-H   SOURCE-L    
  . (      SOURCE-H   SOURCE-L  

  .) 

  

  

SOURCE-H – SENSE-H   
Yes CONTACT

ERROR H

 No

SOURCE-L – SENSE-L   
Yes CONTACT

ERROR L

 No

  
Yes OVER

VOLTAGE

 No

  
Yes OVER

V LIMIT

 No

  
Yes VOLTAGE

DRIFT

 No

  
Yes RETURN CABLE

ERROR

 No

SOURCE-H – SENSE-H   
Yes CONTACT

ERROR H

 No

SOURCE-L – SENSE-L   
Yes CONTACT

ERROR L

         . (     
            .)

3

  



32

  

  

  ( : --. - )

         .
      .

  

      .

 

R

OverRange Z       .
X

Z

T
+Over  60.0  .

-Under  -10.0  .



33

  

3.7   
    .

  

 R, X, V, T
 100 m

 
 FAST

 SLOW
  1 Hz

 ALL

1  (R, X, V, T)  . (p. 21)

 

2   100 m  . (p. 22)

 

3  (Z)   [FAST]  . (p. 23)

 

4  (V)   [SLOW]  . (p. 23)

 

3

  



34

  

5    1 Hz  . (p. 24)

 

6        . (p. 26)

 

7  .

 

8 START/STOP    .

 

9   .

 



35

4  
4.1    (  )

    2   .

 (START/STOP)        
.

      .

 

1 (MENU)  . (   .)

2 [MEAS]  .

3 [EXT] (  )  [INT] (  )  .

( )

4

  



36

      (   )

  

   
  (START/STOP)   1  .

 EXT.I/O   
 EXT.I/O  TRIG  ISO_COM   1  . (p. 74)

    
  *TRIG   1  .

      EXT.I/O    *TRG     
 .            
           .

   (START/STOP)    .

4.2       
(   )

       (  )  . 
            2  

. 

  (WAVE)

  

 

    .
(    4   .)

 

    ( VOLT)

  

VOLT

VOLT

     ( VOLT)   
    .



37

     (   ) 

1 (MENU)  . (   .)

2 [MEAS]  .

3 [WAVE]  [ VOLT]  .

( )

[WAVE]      . (0.0 waves ~ 9.0 waves)

( )( )

 ( )

[ VOLT]     . (00.001 mV ~ 10.000 mV)

( )( )

 ( )

4

  



38

    (   )

4.3     
(   )

             
.           . 

,     2       .

     .

AUTO
    0.2 s    .   
 (R, X, T), (Z, , T)   . 

MANUAL
EXT.I/O    CAL    (TRIG  

 .         ).

1 (MENU)  . (   .)

2 [MEAS]  .

3 [AUTO]  [MANUAL]  .

( )( )

 ( )



39

 (  )

4.4  (  )
     .         

.     .

1 (MENU)  . (   .)

2 [MEAS]  .

3    . (1~99)

( )
( )

 ( )

4

  



40

     (Slope Correction )

4.5      
(Slope Correction )

            
 .      .

V V

  

    .
          . "   
   (   )"(p. 36)       
   .

V
    

    .

   
 .



41

    (Slope Correction ) 

1 (MENU)  . (   .)

2 [MEAS]  .

3 [ON]  [OFF]  .

( )

4

  



42

    (   )

4.6     (   )
          .   

        , [OVER V LIMIT]   .

 
           . 
           .



43

    (   )

1 (MENU)  . (   .)

2 [MEAS]  .

3 [ON]  [OFF]  .

( )

 [ON]     . (0.01 V~5.00 V)

( )
( )

 ( )

4

  



44

     (      )

4.7      
(      )

             
  .             

  1  .

I

0

     
  .

1 (MENU)  . (   .)

2 [MEAS]  .

3 [ON]  [OFF]  .

( )



45

5  (  )
  /    Hi( < ), IN( ), Lo(

< )  .

/  (    [V] )

/

  /    Hi, IN, Lo  .

( :  3 V,  2 V,  1.5 V  )

2 V 3 V

INLo Hi

1.5 V
(Lo )

  /     Hi, IN, Lo  . 
        .

( :  3 V,  -1 V,  -2 V  )

-1 V 3 V

INLo Hi

-2 V 2 V
(IN )

5

 
 (

 
)



46

  ON, OFF 

5.1   ON, OFF 

1 (COMP)  . (   .)

2 [SYST]  .

3 [ON]  [OFF]  .

( )



47

/  

5.2 /  
       /  .  R, X, V  

   .

 

R : 7.5 m : 7 m

X  .
V : 5 V : 4 V

1 (COMP)  . (   .)

2 [COMP]  .

3  [R]  .

( )

5

 
 (

 
)



48

/  

4 [R]   7.5000 m ,  7.0000 m  .

( )

( )

 ( )

5  [X]      .  
([---.----]    .)

 

6  [V]  .

( )

7 [V]   5.00000 V ,  4.00000 V  .

( )

( )

 ( )



49

/  

[CLR]     [-.----]     .  

   .

( )

100 m  (   0.001 m )    

    .
  7.500 m ,  7.001 m  .

  

R -003.0000 m  ~ +120.0000 m

X -120.0000 m  ~ +120.0000 m

Z +000.0000 m  ~ +120.0000 m

-180.000° ~ +180.000°

V -5.10000 V ~ +5.10000 V

  

Hi  Lo     Hi    Lo  .

5

 
 (

 
)



50

   

5.3    
 /   (p. 45)  . 

(R, X, Z,       .)

1 (COMP)  . (   .)

2 [V]  /  . (p. 47)

( )

( )

 ( )

3 [SYST]  .

4 [ON]  [OFF]  .

( )



51

  

5.4   
      . 

OFF :   .
Hi•Lo :   Hi•Lo    . (  3 )
IN :   IN    . ( )
ALL :   Hi•Lo    . (  3 )

   IN    . ( )

 
  OFF Hi•Lo IN ALL

Hi — (  3 ) — (  3 )

IN — — ( ) ( )

Lo — (  3 ) — (  3 )

—:   , ( ):   , (  3 ):   3  .

1 (COMP)  . (   .)

2 [SYST]  .

3 [OFF], [Hi•Lo], [IN], [ALL]  .

( )

5

 
 (

 
)



52

  

5.5   
        . 

EXT.I/O         . 
  PASS  ON(FAIL  OFF)          
 IN  .

       

    

    

 

  
EXT.I/O  

Hi IN Lo ERR PASS FAIL
Hi < Hi ON OFF OFF OFF OFF ON

Lo Hi IN OFF ON OFF OFF ON OFF
<Lo Lo OFF OFF ON OFF OFF ON

OverRange Hi ON OFF OFF OFF OFF ON
  OFF OFF OFF ON OFF OFF

   OFF OFF OFF OFF OFF OFF



53

6  •  
(  • )
     (   ),  ,   , 
      . (   )

    126    .      
     .

     

 

      

         

        

        

        
 

  

 126

6.1  (   )
    .

1　 (LOAD/SAVE)  . (   .)

2    .

( )

6

 
•

 (
 

•
)



54

 (   )

3  [SAVE]  .

( )

        .
OK: 
CANCEL: 

[+5]      5  . [-5]      5  
.

 



55

 (   )

6.2  (   )
   .

1　 (LOAD/SAVE)  . (   .)

2    .

( )

3  [LOAD]  .

( )

[+5]      5  . [-5]      5  
.

 

6

 
•

 (
 

•
)



56

  

6.3   
   .

1　 (LOAD/SAVE)  . (   .)

2    .

( )

3  [CLEAR]  .

( )

4  
 .

OK: 
CANCEL: 



57

7  
7.1   •  

(START/STOP)     . 

   

1 (MENU)  . (   .)

2 [SYST]  .

3 [ON]  .

( )

4   [LOCK]      .

 

7

  



58

   

   

1 (LOCAL)  5    .

2   [LOCK]      .

 

7.2    
   .

1 (MENU)  . (   .)

2 [SYST]  .

3 [ON]  [OFF]  .
ON :  
OFF :   

( )



59

  

7.3   
         .     

   .

1 (MENU)  . (   .)

2 [SYST]  .

3  .

:  

:  

 : 0~100%, 5%  (  : 50%)

( )
( )

 ( )

7

  



60

 

7.4  
        .

          1     
  .

1 (MENU)  . (   .)

2 [SYST]  .

3  .

:   

:   

 : 10~100%, 5%  (  : 80%)

( )
( )

 ( )



61

 

7.5  
I/O TEST

EXT.I/O      .   ON, OFF       
       .

1 (MENU)  . (   .)

2 [TEST]  .

3 [I/O TEST]  .

 

4 I/O   .
(I/O     ,    .)

 ON/OFF
ON:   
OFF:   

 :    .

 :   .

7

  



62

 

KEY TEST

       .

1 (MENU)  . (   .)

2 [TEST]  .

3 [KEY TEST]  .

 

4       . 
(        .)

5     .



63

 

LCD TEST

       .

1 (MENU)  . (   .)

2 [TEST]  .

3 [LCD TEST]  .

 

4    .

5 ENTER         .
(    )

7

  



64

 

ROM TEST

       .

1 (MENU)  . (   .)

2 [TEST]  .

3 [ROM TEST]  .

4 ROM  .

5 ROM    .



65

 

COMMAND MONITOR

        .

1 (MENU)  . (   .)

2 [TEST]  .

3 [COMMAND MONITOR]  .

4    .

5 (LOCAL)  . (   .)

( )

7

  



66

 

      .

1 (LOCAL)  . (   .)

2 .



67

   

7.6    
   .

1 (MENU)  . (   .)

2 [INFO]  .
(    .)

 

7
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( )

7.7 ( )
   2   .

NORMAL  ,  ,        

SYSTEM       

    “   ”(p. 70)   .

1 (MENU)  . (   .)

2 [SYST]  .

3 [NORMAL]  [SYSTEM]  .

( )
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( )

4  .
OK:  
CANCEL:     

NORMAL   

SYSTEM   

5      .

7
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( )

  

 
Normal  

( : *RST)

System   

( : SYSTem:RESet)

   
 

 / 

10 m

 1000 Hz

   MED

 MED

(R,X,V,T)

 EXT

 

ON/OFF OFF

 OFF

  OFF

R OFF

R OFF

X OFF

X OFF

Z OFF

Z OFF

OFF

OFF

V OFF

V OFF

  

 OFF

R 0.0 m

X 0.0 m

Z 0.0 V

 AUTO

  
 WAVE

 1.0 wave

  10 V

1

    ON

  ON

  ON/OFF OFF

 4.2 V

 50%

 80%

 OFF

  ON
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( )

 
Normal  

( : *RST)

System   

( : SYSTem:RESet)

   
 

 / 

  

  
(:INITiate:CONTinuous)

ON

  
(:MEASure:VALid)

1(
 )

 9,600 bps

OFF

• •
0

• 0

• 0

:  , :   

7
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( )
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8  (EXT.I/O)
   EXT.I/O   PLC      . 

   EXT.I/O             
       .      ( )   

. (    )
      (NPN)    (PNP)     . 

               
  .

   

   .

 

  NPN/PNP  . (p. 74)

 

  EXT.I/O  ( )  . (p. 74)

 

  .

8

 
(E

X
T.I/O

)
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8.1     

 (NPN)/  (PNP)  

  “  (NPN)   (PNP)   ”(p. 10)    .
NPN/PNP      PLC(  )     

.   NPN   .

NPN/PNP  
NPN PNP

BT4560      

BT4560  

ISO_5 V +5 V -5 V 

  (NPN)
  (PNP)

   

 
 D-SUB 37 Pin socket contact 
#4-40 inch screws

 
 DC-37P-ULR( )
 DCSP-JB37PR( ) 
Japan Aviation Electronics Industry Ltd.  

 

2 14 36 58 79

202122232425262728293031323334353637

141516171819 10111213

S
TA

R
T(TR

IG
)

0A
D

J_A
LL

S
TO

P
LO

A
D

1
LO

A
D

3
LO

A
D

5
 

IS
O

_5V
IS

O
_C

O
M

E
R

R
R

orZ-H
I

R
orZ-LO

V-IN
X

or
-H

I
X

or
-LO

  PA
S

S
 

373737333 36363333366 3535553555 34344433 33333333333 3232223 31313333 30300000000 2929999999 282828888 27777 2626666666 25255555555 24444 232333333 22222 21222 202020000

0A
D

J_S
P

O
T

C
A

L
LO

A
D

0
LO

A
D

2
LO

A
D

4
LO

A
D

6
 

IS
O

_C
O

M
E

O
M

IN
D

E
X

R
orZ-IN

V-H
I

V-LO
X

or
-IN

   
FA

IL
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I/O
1 START(TRIG) IN  (  ) edge
2 0ADJ_ALL IN   edge
3 STOP IN  edge
4 LOAD1 IN   Bit1
5 LOAD3 IN   Bit3
6 LOAD5 IN   Bit5
7  - - -
8 ISO_5V -   +5 V(-5 V) -
9 ISO_COM -   -

10 ERR OUT  
11 RorZ_HI OUT    Hi    Hi
12 RorZ_LO OUT    Lo    Lo
13 V_IN OUT    IN
14 Xor _HI OUT    Hi    Hi

15 Xor _LO OUT    Lo    Lo

16  - - -
17  - - -
18 PASS OUT   PASS
19  - - -
20 0ADJ_SPOT IN   edge
21 CAL IN   edge
22 LOAD0 IN   Bit0
23 LOAD2 IN   Bit2
24 LOAD4 IN   Bit4
25 LOAD6 IN   Bit6
26  - - -
27 ISO_COM -   -
28 EOM OUT  edge
29 INDEX OUT   
30 RorZ_IN OUT    IN    IN
31 V_HI OUT    Hi
32 V_LO OUT    Lo
33 Xor _IN OUT    IN    IN

34  - - -
35  - - -
36  - - -

37 FAIL OUT   FAIL

    ( )          
( )  .      .

8

 
(E

X
T.I/O

)
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START(TRIG) START(TRIG)  OFF  ON    edge  1   . 
 TRIGGER SOURCE    [EXT]   . 

0ADJ_ALL 0ADJ_ALL  OFF  ON    edge    (p. 26)  
.

STOP   STOP  OFF  ON    edge   .
0ADJ_SPOT 0ADJ_ALL  OFF  ON    edge    (p. 26)  

.
CAL     CAL  OFF  ON    edge  

  .      . 
     210 ms .      
  .

LOAD0 ~ LOAD6     TRIG       
. LOAD0  LSB, LOAD6  MSB . 

TRIG    LOAD0 ~ LOAD6       
 .       TRIG  1   . 

   LOAD0 ~ LOAD6   .

 No. LOAD 6 LOAD 5 LOAD 4 LOAD 3 LOAD 2 LOAD 1 LOAD 0

* OFF OFF OFF OFF OFF OFF OFF

1 OFF OFF OFF OFF OFF OFF ON

2 OFF OFF OFF OFF OFF ON OFF

3 OFF OFF OFF OFF OFF ON ON

4 OFF OFF OFF OFF ON OFF OFF

5 OFF OFF OFF OFF ON OFF ON

6 OFF OFF OFF OFF ON ON OFF

7 OFF OFF OFF OFF ON ON ON

8 OFF OFF OFF ON OFF OFF OFF

•••••

122 ON ON ON ON OFF ON OFF

123 ON ON ON ON OFF ON ON

124 ON ON ON ON ON OFF OFF

125 ON ON ON ON ON OFF ON

126 ON ON ON ON ON ON OFF

* ON ON ON ON ON ON ON

* :  LOAD0~LOAD6   ON  OFF   START(TRIG)  ON  
     .

         1   . 
         .
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ERR  (p. 30)    ON  . (    OFF  
.) EOM   . 

ERR  ON        OFF  . 
  : ERR  ON

  : ERR  OFF

PASS       IN   ON  . 
1: (R, X, V, T)   R, X, V     IN   ON  . 
2: (V, T)   V    IN   ON  . 

EOM   . ON      , ERR  
 . 

INDEX    A/D     .   OFF
 ON       .

FAIL    Hi  Lo   ON  . 

RorZ_HI      

RorZ_IN, RorZ_LO      . 

V_HI, V_IN, V_LO    . 

Xor _HI, Xor _ IN, 
Xor _LO

     .

       I/O    . 
    EOM , INDEX  ON  . 
      LOAD0 ~ LOAD6   ON  OFF   .
       PASS, FAIL    .

8

 
(E

X
T.I/O

)
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8.2  
    ON/OFF  .  (PNP)  EXT.I/O  

  .  (NPN)    High  Low   .

     

(1)   [EXT]  

 (R, X, V, T), (Z, , V, T)  

TRIG ON ON

   
(   

 t2-t3  
t10-t8-t11

 )

 

 

INDEX

EOM

 

  
 

  
 

   
 

  V V Z Z 

t2 t3 t4 t5 t6 t7

t10

t8 t9

t3

t9

OFF

OFF

OFF

ON

ON OFF

OFF

  

t11

t0 t1

 : HI, IN, LO, PASS, FAIL, ERR
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 (R, X, T), (Z, , T)  

TRIG ON

   
(   

 t2-t3  
t10-t8-t11 

 )

 

 

INDEX

EOM

 

  
 

   

Z Z 

t2 t3 t7

t10

t8 t9

OFF

OFF

OFF

ON

ON OFF

OFF

  
 

  
 

ON

OFF
t3

t9

t11

  

t0 t1

 (V, T)  

TRIG ON

   
(   

 t2-t3 
 )

 

 

INDEX

EOM

 

  
 

V V 

t2 t3 t7

OFF

OFF

OFF

  
 

  
 

ON

  

t4 t5 t6

t3
ON

ON

OFF

OFF

OFF

t0 t1

  (INDEX  OFF)  TRIG   . 
        (  15 ms)    TRIG   

. 
               . 
    EOM  ON     . ,   

    EOM  ON         
.

8

 
(E

X
T.I/O

)
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(2)   [INT]  

 (R, X, V, T), (Z, , V, T), (R, X, T), (Z, , T)  

INDEX

EOM

 

t9

OFF

OFF

ON

ON OFF

OFF

t13

t12

 : HI, IN, LO, PASS, FAIL, ERR

 (V, T)  

INDEX

EOM

 

OFF

OFF

ON

ON OFF

OFF

t13

t12

    

( )
t0   ON 0.1 ms 
t1   OFF 1 ms 
t2  0.1 ms
t3   10 ms

t4   210 ms

   AUTO   
. MANUAL   CAL

    .  
 (p. 38)   .

t5    100 ms / 400 ms / 1 s  : FAST / MED / SLOW
t6    0.1 ms
t7    58 ms

t8    (1 f )  N + T +0.016*

f:  , N:  , T:   
 
       

.   p. 24, p. 39, 
p. 96   . 

     . 
T=0.088  f (f : 0.1 Hz - 66 Hz)
T=0.36  f (f : 67 Hz - 250 Hz) 
T=1.5  f (f : 260 Hz - 1050 Hz)

t9    70 ms
 : 1 kHz, Z  : SLOW,  
  : ON  
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( )

t10  (1 f )  M *+ 0.005 s
f:  , M:     

   (p. 36)    
.

t11
 
  

(1 f ) *

f:  
      
     
 .      
 ON   . (p. 44)

t12
 

EOM  
100 ms

t13   

t2+t3 2+t4+t5+t6+t7+t8+t9 
+t10+t11

(Z, , V, T)  (R, X, V, T)  

t2+t3 2+t7+t8+t9+t10+t11 (Z, , T)  (R, X, T)  
t2+t3 2+t4+t5+t6+t7 (V, T)  

*  “s”

  

EOM OFF

OFF

ON

ON

0ADJ_SPOT
  0ADJ_ALL

  

INDEX

ERR

ON

  

20 ms 

ERR      ON, OFF .     OFF,   EOM  
 ON  .

0ADJ_SPOT, 0ADJ_ALL        . 

  

  [AUTO]         .  
      .      (R, X, T), (Z, , T)

    . (CAL    .)

8

 
(E

X
T.I/O

)
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  [MANUAL]  

CAL      . 
   TRIG      .   TRIG  

      .   CAL    CAL  
      .

  

OFFOFF

ON

ON ON

CAL

TRIG

 

EOM ON ON

   

210 ms

   TRIG   

EOM OFF

ON

ON

OFF

CAL

TRIG

 

ON ON

ON

   

210 ms

  CAL   

EOM

ON

OFF

CAL

TRIG

 

ON

  

210 ms

ON
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EOM

ON

OFF

TRIG

ON

LOAD0~LOAD5 1 2

1  2  2

1 ms 

84 ms

      (TRIG: ON)  ,    LOAD
 .  (INDEX: OFF, EOM: OFF)   LOAD   .

     

        EOM  INDEX  ON  .

ONOFFINDEX

EOM

 

TRIG

   

OFF

OFF

ON

OFF

OFF

ON

ON

 

 : HI, IN, LO, PASS, FAIL, ERR
    EXT      .

8

 
(E

X
T.I/O

)
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            . 
   (HI, IN, LO, PASS, FAIL, ERR)    EOM  .   

    EOM  ON          
.

 
  OFF

 

 

  

 

 

TRIG
EOM  
(   

 0.5 ms 
Wait )

EOM

HI, IN, 
LO, PASS, 
FAIL, ERR
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8.3   
NPN 

PLC 
8pin      

 

8 ISO_5V

1 START(TRIG)

2 0ADJ_ALL

10 ERR

11 RorZ_HI

9 ISO_COM

27 ISO_COM

PLC 

2 k
1 k

10 

  30 V

                 
(      .)

NPN

EXT.I/O MODE
selector   

5 V

30 V max

8

 
(E

X
T.I/O

)
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PNP 

PLC 
8pin      

 

8 ISO_5V

1 START(TRIG)

2 0ADJ_ALL

10 ERR

11 RorZ_HI

9 ISO_COM

27 ISO_COM

PLC 

2 k
1 k

10 

  30 V

                  
(      .)

PNP

EXT.I/O MODE
selector   

5 V

30 V max

       ISO_COM   .

 

    ,   (  /   ) 
 ON   1 V(  ON  4 mA( ))
 OFF OPEN(   100 A )

       ( )
  DC30 V max
  50 mA/ch
 1 V (   50 mA)/0.5 V  (   10 mA)

     : +5.0 V 10%,   : -5.0 V 10% 

  100 mA
   

       
   DC50 V, AC33 V rms, AC46.7 Vpeak 
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ISO_COM

NPN

BT4560 BT4560

ISO_COM

NPN

BT4560 BT4560 PLC

ISO_COM ISO_COM

NPN PNP

  

PLC (NPN )  PLC (PNP )  

BT4560

BT4560

BT4560

BT4560

ISO_COMISO_COM

50 mA max 50 mA max

30 V max

BT4560

50 mA max

ISO_COM

 

ISO_COM

BT4560

ISO_COM ISO_COM

PLC

50 mA max 50 mA max

PLC

 LED  

 

 OR

PLC (   )  PLC (   )  

8

 
(E

X
T.I/O

)
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8.4   

 (EXT.I/O  )

  ON, OFF          . 
  “I/O TEST”(p. 61)   .
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9 (RS-232C, USB)

9.1   
     . 

       
   

 ,    CD   (http://www.hioki.com/)    
.

USB

Series B receptacle

 USB2.0(  COM )

CDC (COM )

 9,600 bps, 19,200 bps, 38,400 bps

 8

 

 1

 
(  )

 : CR+LF, CR
 : CR+LF

RS-232C

: , : 

 9,600 bps, 19,200 bps, 38,400 bps

 8

 

 1

 
(  )

 : CR+LF, CR
 : CR+LF

 

    5 ~ 15 V: ON, -15 ~ -5 V: OFF

   5 ~ 9 V: ON, -9 ~ -5 V: OFF

   
(D-sub9pin      #4-40)

  (DTE)  

 : 9637 RS-232C (PC )

 : ASCII 

9

(R
S

-232C
, U

S
B

)
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9.2   
  USB, RS-232C      .

USB, RS-232C      USB  .

USB  

  PC     USB  .     
         . USB   CD 
  (http://www.hioki.com/)    .

 

USB    PC     .      USB  
 .

1 “administrator”    PC  . 

2    PC       .

3  CD  [X:\USB Driver]       .  
(X:  CD-ROM ) 

           .

4      USB  PC      .
        Windows Update     [ , 

  .]   [   .]   . 
               

     .

  (     .)

[  ]- [  / ]   PL-2303 USB-to-Serial   .

USB  

PC  USB 

Type B
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  USB   COM   .   RS-232C   
   . COM   USB   COM    

PC   .
   COM    .

1.   . 
 Windows Vista  
[ ]- [  ]- [   ]- [  ]

 Windows 7  
[ ]-[  ]-[   ]- [  ]

 Windows 8  
[ ]- [   ]- [  ]

2. (COM  LPL)  Proli c USB-to-Serial Comm Port(COMX)  “X”  COM  .

9

(R
S

-232C
, U

S
B

)
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RS-232C  

RS-232C  RS-232C  .       .

D-sub9Pin   
   #4-40

1 2 3 4 5

6 7 8 9

(DTE)                
.   (DTE) .     2, 3, 5   .  

   .

  
EIA JIS

1 DCD CF CD  
2 RxD BB RD  
3 TxD BA SD  
4 DTR CD ER   ON (+5 ~ +9 V) 
5 GND AB SG  
6 DSR CC DR • •

7 RTS CA RS  ON (+5 ~ +9 V) 
8 CTS CB CS  
9 RI CE CI  

  PC   

D-sub9 Pin Female - D-sub9 Pin Female    .

 

D-sub9 Pin Female
  

D-sub9 Pin Female
/AT

 No.  No.
DCD 1 1 DCD
RxD 2 2 RxD
TxD 3 3 TxD
DTR 4 4 DTR
GND 5 5 GND
DSR 6 6 DSR
RTS 7 7 RTS
CTS 8 8 CTS

9 9

 : HIOKI  9637 RS-232C (1.8 m)
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  (USB, RS-232C )

    (  )  .
USB , RS-232C       .

1 (MENU)  . (   .)

2 [SYST]  .

3 [COM SPEED]   SPEED  .

( )

(PC  PLC )  

     .

  
  : 9,600 bps, 19,200 bps, 38,400 bps(     .) 
  : 1
  : 8
  : 
  : 

  (  )  PC          .  
     .

9

(R
S

-232C
, U

S
B

)
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9.3     
    (   )      

    . 

 •  

       [RMT]   LOCAL     
 .

(LOCAL)        .

            .
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10
10.1   

 

    

 4

  BNC

  SOURCE-H   

SOURCE-L   

SENSE-H   

SENSE-L   

 (  : R)

(  : X)

(  : Z)

(  : )

 3 m  / 10 m  / 100 m

  FAST / MED / SLOW

 /

3 m  10 m  100 m  

Z  0.0000 m  ~ 3.6000 m 0.0000 m  ~ 12.0000 m 0.000 m  ~ 120.000 m  

0.1 0.1 1 

 -180.000  ~ 180.000 -180.000  ~ 180.000 -180.000  ~ 180.000

0.001 0.001 0.001

R  -0.1000 m  ~ 3.6000 m -0.3000 m  ~ 12.0000 m -3.000 m  ~ 120.000 m

0.1 0.1 1 

X  -3.6000 m  ~ 3.6000 m -12.0000 m  ~ 12.0000 m -120.000 m  ~ 120.000 m

0.1 0.1 1 

 0.10 Hz ~ 1050 Hz

  0.10 Hz ~ 0.99 Hz 0.01 Hz step

1.0 Hz ~ 9.9 Hz 0.1 Hz step

10 Hz ~ 99 Hz 1 Hz step

100 Hz ~ 1050 Hz 10 Hz step

   0.01% 

 /  (          .)

3 m  10 m  100 m  

 1.5 A rms 10% 500 mA rms 10% 50 mA rms 10%

  1 mA 0.35 mA 0.035 mA 

10
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 FAST MED SLOW

0.10 Hz ~ 66 Hz 1 2 8

67 Hz ~ 250 Hz 2 8 32

260 Hz ~ 1050 Hz 8 32 128

  OverRange

 

  BNC

  SENSE-H   

SENSE-L   

 (  : V)

 5 V(  )

 -5.10000 V ~ 5.10000 V

10 V

  FAST / MED / SLOW

 FAST 0.1 s

MED 0.4 s

SLOW 1.0 s

(   AUTO     210 ms )

 6 kHz

  OVER VOLTAGE

 

  4    3.5 mm

 (  : T)

 -10.0  ~ 60.0

0.1

 2.3 s

  +Over , -Under

  .
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 (R, X, V, T) / (Z, , V, T) / (R, X, T) / (Z, , T) / (V, T)

 

TRIG

EOM

(Z, , V, T)
(R, X, V, T)

(Z, , T)
(R, X, T)

(V, T)

ON

ON

OFF

   

 

V

V

V 

V 

    

  

Z

Z  

  

( )

( )

  

  
 

 

  
 

 

  

  

  

Z

Z

( )

     [AUTO]    
           [ON]   

 

 0.1 ms

  10 ms

  210 ms

V  0.1 s / 0.4 s / 1.0 s(FAST / MED / SLOW)

V  0.1 ms

   58 ms

  (1 f)  M + 5 ms(f:  , M:  )

Z  (1 f)  N + T +0.016(f:  , N:  , T:   ) (  “s”)
T=0.088  f (f : 0.1 Hz - 66 Hz)
T=0.36  f (f : 67 Hz - 250 Hz) 
T=1.5  f (f : 260 Hz - 1050 Hz)

    (1 f )  (f:  ) (  “s”)

Z  70 ms

   (R, X, V, T) / (Z, , V, T)
  +   2 + (   ) + V   + V  

 +     +    + Z   + (     
 ) + Z   

 (R, X, T) / (Z, , T)
  +   2 +     +    + Z   

+ (      ) + Z   
 (V, T)
  +   2 + (   ) + V   + V  

 
(       [AUTO]   )
(             [ON]   )

10
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10.2  

 

    ( ,      )

 3 m  / 10 m  / 100 m (AUTO  )

 

 

     

 0.10 Hz ~ 1050 Hz

 

  

  ,     

  FAST / MED / SLOW

 FAST / MED / SLOW

 

 

   

 (R, X, V, T) / (Z, , V, T) / (R, X, T) / (Z, , T) / (V, T)

 

  

   

 EXT / INT
EXT:   
INT:   
(       ON  )

 

 

  

   START/STOP    .

  

     . 

     (  1 s )  LCD     .
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 •

  •  . 

  ,  ,   ,   ,  ,  
,   ,   ,   , ,  ,  

 ,      ,    ,  

 126

   

  

  

   (   )

 (   )

  

        .
    .

    

  
  -   

  -     
  

----

SOURCE-H  SENSE-H  
 

 / CONTACT ERR H

SOURCE-L  SENSE-L   
 

 / CONTACT ERR L

    VOLTAGE DRIFT

    OVER VOLTAGE

    OVER V LIMIT

     
RETURN CABLE 

ERROR

 “8.2  ” (p. 78) 

  “    ” (p. 115) 

(Comparator)

     

 ON / OFF(    )

  ,  

/   Z :  0.0000 m  ~ 120.0000 m
 :  -180.000  ~ 180.000

R :  -3.0000 m  ~ 120.0000 m
X :  -120.0000 m  ~ 120.0000 m
V :  -5.10000 V ~ 5.10000 V

 OFF / Hi•Lo / IN / ALL

10
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 OFF  

Hi•Lo   3

IN  

ALL Hi•Lo  :   3

IN  :  

V  ON/OFF

 Hi / IN / Lo( ,    )

PASS/FAIL       AND  
PASS / FAIL  (EXT.I/O )

 

  
EXT.I/O  

Hi IN Lo ERR PASS FAIL

Hi  < Hi ON OFF OFF OFF OFF ON

Lo     Hi IN OFF ON OFF OFF ON OFF

 < Lo Lo OFF OFF ON OFF OFF ON

OverRange Hi ON OFF OFF OFF OFF ON

  OFF OFF OFF ON OFF OFF

   OFF OFF OFF OFF OFF OFF

 

 (Zero-adjustment)

       .

  ,  

 ON/OFF

 SPOT/ALL

SPOT:
    ,      .

ALL:
     ,      .

  R -0.1000 m  ~ 0.1000 m (3 m  )
-0.3000 m  ~ 0.3000 m (10 m  )
-3.000 m  ~ 3.000 m (100 m  )

X -1.5000 m  ~ 1.5000 m (   )

V -0.10000 V ~ 0.10000 V

 

 (Self-Calibration)

         

 AUTO / MANUAL

 AUTO     

MANUAL EXT.I/O   
(TRIG          .)

 210 ms
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 (Sample delay)

            
(p. 36)

 WAVE / VOLT
WAVE:         .
 0  ~ 9 (  0.1 , : 1 )  

VOLT:            . 
 0.001 mV ~ 10.000 mV  

 

(   )

      

 1 ~ 99

  

R
A

Rn k
k n A

nA

avg( )
( )

1
1 1

 

    (Slope Correction)

       . (p. 40)

 ON / OFF

 

 

        
         . (p. 42)

 ON / OFF

 0.01 V ~ 5.00 V(  : 4.20    )

 

    

    0      .

 ON / OFF

 80 s

 

 

   

10
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 RS-232C / USB(USB   .   )

  9,600 bps / 19,200 bps / 38,400 bps

(    CR+LF  )

 

 

     

    1        10%  .
         .

0  ~ 100 (5 , : 50 )

 10  ~ 100 (5 , : 80 )

 

EXT.I/O 

 EXT.I/O      

EXT.I/O PNP / NPN

   

 

     

 ON / OFF(ON       )

 LOCAL  5    .

  

     .

 ON / OFF(ON    .)

 

  .

 System        .

Normal  ,  ,        
 .

   

 ,  

 

   

  , LCD , ROM , EXT.I/O 
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LCD LCD  ON/OFF  

ROM ROM     

EXT.I/O EXT.I/O   ,    
  

       .

 

“    ” (p. 115)

10.3  

 LCD 240  110

 94 W  55 H mm(View area)

 LED

  :  10 ~ 100% (5% )

 :  0 ~ 100% (5% )

10.4  
 

 RS-232C / USB
(RS-232C  USB    .     USB  .)

RS-232C

  ,  

, 

 9,600 bps / 19,200 bps / 38,400 bps

  8

 1

 

: CR+LF
: CR, CR+LF

 : CR+LF
: CR, CR+LF

X  ,   

(Non-procedure)

D-sub9 Pin Male    #4-40 

10
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USB

  ,  

 USB2.0(  COM )

CDC 

Series B receptacle

EXT.I/O

 

 START(TRIG) STOP 0ADJ_SPOT

0ADJ_ALL LOAD0 ~ LOAD6 CAL

    (  /   )

 ON   1 V(  ON  4 mA( ))

 OFF OPEN(   100 A )

 

 INDEX EOM ERR PASS FAIL

RorZ_HI RorZ_IN RorZ_LO Xor _HI Xor _IN

Xor _LO V_HI V_IN V_LO

    ( )

  DC 30 V max     1 V  (   50 mA) / 0.5 V  (   10 mA)

  50 mA max/ch

  

   +5.0 V 10%,  100 mA max

  -5.0 V 10%,  100 mA max

      

   DC 50 V, AC 33 V rms, AC  46.7 V peak 

D-sub37 Pin  Female    #4-40 

 “8.1     ” (p. 74)
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10.5 
  

/  23 5 , 80%RH (   )

    

      , ,     
      

 60  

      
      2     

  

3m  (0.1 Hz ~100 Hz), 10 m  , 100 m  

0 004 0 0017. .R X mR 

X 0 004 0 0017. .X R m

(R, X   [m ],    .)

Z 0 4. sin cos% rdg.  

0 1 57 3. . / sin cos Z

(    .)

3 m  (110 Hz ~ 1050 Hz)

R 

X 

0 004 0 0052. .R X m

0 004 0 0052. .X R m

(R, X   [m ],    .)

Z 0.4% rdg. sin cos

0.3 57.3 /Z sin cos

(    .)

3 m  10 m  100 m  

FAST 25 dgt. 60 dgt. 60 dgt.

MED 15 dgt. 30 dgt. 30 dgt.

SLOW 8 dgt. 15 dgt. 15 dgt.

 R: R   0.1/
X: X   0.1/
Z: Z   0.1/

:   0.1/
(0  ~ 18 , 28  ~ 40  )

10
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3 m  (0.1 Hz ~ 100 Hz), 10 m  , 100 m  
2.0
1.8
1.6
1.4
1.2
1.0
0.8
0.6
0.4
0.2
0.0

[%
rd

g.
]

[ ]
-180 -90 0 90 180

X R

    (0.004|R|+0.0017|X|, 0.004|X|+0.0017|R|)

3 m  (110 Hz ~ 1050 Hz)
2.0
1.8
1.6
1.4
1.2
1.0
0.8
0.6
0.4
0.2
0.0

[%
rd

g.
]

[ ]
-180 -90 0 90 180

X R

    (0.004|R|+0.0052|X|, 0.004|X|+0.0052|R|)

  

 

V
 -5.10000 V ~ 5.10000 V

10 V

 

FAST 0.0035% rdg. 5dgt.

MED 0.0035% rdg. 5dgt.

SLOW 0.0035% rdg. 5dgt.

 0.0005% rdg. 1 dgt. /  (0  ~ 18 , 28  ~ 40  )

  

 (  ) 0.1  
 : 0.01 / (   : 0  ~ 18 , 28  ~ 40  )

 
(  +Z2005)

0.5 (  : 10.0  ~ 40.0 )
1.0 (  : -10.0  ~ 9.9 , 40.1  ~ 60.0 )
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(    )

1   
<  1>

 : 3 m  ,  : SLOW, : 0.1 ~ 100 Hz,  : R=1 m , X=-0.5 m

R 
 (0.004  |1 m | + 0.0017  |-0.5 m |) 8 dgt.

 (0.004  |1 m | + 0.0017  |-0.5 m |) 0.0008 m
  0.00565 m  (     0.0056 m )

X 
 (0.004  |-0.5 m | + 0.0017  |1 m |) 8 dgt.

 (0.004  |-0.5 m | + 0.0017  |1 m |) 0.0008 m  
 0.00450 m (      0.0045 m )

<  2>
 : 100 m  ,  : FAST, : 0.1 ~ 1050 Hz,  : Z=60 m , =-20

Z 
 0.4% rdg.  60 m   60 dgt.  {|cos(-20 )| |sin(-20 )|}

 0.240 m  0.060 m  (|0.940|+|-0.342|)
 0.3169 m  (      0.316 m )

 0.1  57.3   60 dgt.  60 m   {|cos(-20 )| |sin(-20 )|} 
 0.1  57.3   0.060 m   60 m   (|0.940| |-0.342|) 
 0.1734 (      0.173 )

<  3>
 :  : 3 m  ,  : SLOW, : 0.1 ~ 100 Hz,  : R=1 m , X=-0.5 m

   : 15
R 

(0.004  |1 m |+0.0017  |-0.5 m |) 8 dgt. 
 +{ (0.004  |1 m |+0.0017  |-0.5 m |) 8 dgt.}  0.1/ (|18  - 15 |)

 0.00565 m  ( 0.00565 m )  0.1/   3
 0.00735 m  (      0.0073 m )

X 
(0.004  |-0.5 m |  0.0017  |1 m |) m  8 dgt.
{ (0.004  |-0.5 m |  0.0017  |1 m |) m  8 dgt.}  0.1/  (|18  - 15 |)

0.0045 m   ( 0.0045 m )  0.1/   3
0.00585 m (      0.0058 m )

10
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2   
<  1 >

 : ,  : , : ,  : R= , X= , V=3.6 V

V 
 0.0035% rdg.  3.6 V 5 dgt.

 0.000126 V 0.00005 V
 0.000176 V (     0.00017 V)

<  2>
 : ,  : , : ,  : R= , X= , V=3.6 V,    : 15

V 
 0.0035% rdg.  3.6 V 5 dgt. ( 0.0005% rdg./   3.6 V 1 dgt./ ) (|18  - 15 |)

 0.000176 V  ( 0.000018 V/  0.00001 V/ )  3
 0.000260 V (     0.00026 V)

3   
<  1>

 Z2005  ,  : T=35 ,    : 0

T 
 0.5  0.01 /   (|18  - 0 |) 

 0.68 (     0.6 )

10.6  

 /  0  ~ 40 , 80% RH  (   )

 /  -10  ~ 50 , 80% RH  (   )

  /  23 5 , 80% RH  (   )

 1

 3

 ,  2000 m , 2

  AC 100 V ~ AC 240 V(     10%     .)
   2500 V

  50/60 Hz

  80 VA

  5 V(H  - L  )

  DC 0 V(H  -  ) 
(L           )

  50 mV  (  )
15 V  (  )

   -   AC 1.62 kV, 1     10 mA

  330 mm (W)  80 mm (H)  293 mm (D) (  )

 3.7 kg
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EN61010

EMC EN61326 Class A
EN61000-3-2
EN61000-3-3

    10 V/m    5%f.s.
10 V/m    2%

    3 V    2%f.s.

 400 A/m, 50/60 Hz     
  6%f.s.

p. 1   .

p. 2   .

10
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11 •

11.1  
   “   ”        .

        .       
   ,       .     

    .
     .         

.             .

Q&A(  )

 

No.  .    

1-1

 
.

(   
 .)

 
( )

OFF
   . 

  ( )   . 
p. 19

ON

   .
     . 
      
 .

p. 19

 ,  .
    .  

(100 V - 240 V, 50/60 Hz)

 .
   ( )  

 . 
     

 1     
  .

p. 59

1-2
   

.

[LOCK]

 

  . 
    . 

p. 57

[RMT] 

 

   . 
    .

p. 94

1-3
  
 .

   OFF   . 
  ON   . 

p. 46

  
  

(   
)

     
    .

1-4
 

.

  OFF
   OFF   . 
  ON   . 

p. 58

 OFF
  OFF   . 

  ON   .
p. 51

1-5
 
 .

      .

11

•
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No.  .    

2-1
  

  
. 

 

ON

   . 
       

       
.

p. 26

OFF

    .
       

      
.

p. 26

2-2
  

  
.

   

 
.

    .
       

      
. 

p. 26

SENSE 
H-L   

  
.

    .  
 SENSE-H  SENSE-L     

    . 
p. 3

 

 

     . 
     . 
 SENSE  SOURCE    

  . 
     . 

(      
  .) 

p. 3

       . 
     .

 

 

 
.

    .
      . 

 
 

.

      
.

      
.

 
 

.

      
.

     . 

 
 

  
.

     
.

     
.

2-3
    

.

    
     

.

    . 
       

   .
 SENSE-H  SENSE-L    

   . 

    
.

  . 
       

  .   
       

     .

p. 30
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EXT.I/O   

No.  .    

3-1
   

.

  EXT.I/O 
  IN, OUT  

  .

   . 
 EXT.I/O     . 

  
   .
 ISO_COM  
 NPN/PNP 
 (   )   
(   )

     
(     .)

p. 74

3-2
TRIG    

.

   
 (INT)

   TRIG  
  .
     . 

p. 35

TRIG  ON  0.1 ms
 .

TRIG  ON  . 
 ON  0.1 ms   .

TRIG  OFF  1 ms
 .

TRIG  OFF  . 
 OFF  1 ms   .

3-3
LOAD   

.

    
   

.

      .
 LOAD   LOAD   

    .
p. 76

3-4
EOM    

.
  . Q&A  3-2   .

EOM  EOM    ON  . p. 77

3-5
HI, IN, LO  

 .
     

  .
Q&A  1-3   . p. 111

  

 (p. 65)       .

No.  .    

4-1
   

.

[RMT] 
 .

  .
    .
     

.
 RS-232C   USB   

.
 USB      

 .
 RS-232C     

 .
   COM    

.
        

.

p. 89

[RMT] 
 

.

  .
     
.

p. 89

11

•
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No.  .    

4-2  .

 
 .

  . 
    .  

(  x20H .)
    “?”   .
        

. 

 (256byte)   . 
      

.
: *OPC? “1”    

      
.

  
.

     
  . 
:   

:SAMP:RATE SLOW2 
     . 

 (256byte)   . 
      

.
: *OPC?   “1”    

      
.

4-3
  
 .

  
  . 

     . 
    .
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LCD      .     .

 No.

OverRange
    
. 

   .

+Over
    

.   -10.0  ~ 
60.0 . 

     
  .

-Under
    

.   -10.0  ~ 
60.0 . 

     
  .

--.-
    

. 
   .

----
    
. 

     
   . 

     
    

 . 
      

.    
 . 

    
      

.     
    . 

      
  .

RETURN CABLE 
ERROR

    
.

    . 
(   SOURCE-H  
SOURCE-L    

.) 
    

 . 
     

     
 .   
.

CONTACT ERROR H
SOURCE-H  SENSE-H   

   
.

     
   . 

     
    

 . 

CONTACT ERROR L
SOURCE-L  SENSE-L  

   
.

     
   . 

     
    

 .

OVER VOLTAGE

     
 .   

   -5.10000 V 
~ 5.10000 V . 

     
   .

11

•
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 No.

OVER V LIMIT

     
 .  

    
     

 . 
(     
p. 42   .)

      
 . 

DRIFT VOLTAGE
     
  . 

    .

ADJUST ERROR ERR:01
   

 .

 full-scale   
     

 . (p. 28)

COMMAND ERROR ERR:30   . 
   

. (  CD   .)

EXECUTION ERROR ERR:31
   
 .

   
. (  CD   .)

OVERHEAT ERROR ERR:60
   
.

      
    

. 
     

 .

SUM ERROR ERR:90   .
 . 

  .

CALIB ERROR ERR:91   .
 . 

  .

ROM ERROR ERR:92 ROM  .
 . 

  .

A/D ERROR ERR:93
A/D     

.
 . 

  .

VREF ERROR ERR:94
    

.
 . 

  .

FAN STOP ERROR ERR:95   .
 . 

  .

OVER CURRENT 
ERROR

ERR:96   .
 . 

  .

VREF B ERROR ERR:97
     

.
    
.
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11.2 • •

 
          . 

  , ,  .  ,   .

 

           .

        .       
       .

   
          .    
    .

      . ,        
.        .

  •

  3     .

 
(  )

 6 24 /  365   

  7 24 /  365   

 10

  
            .    
     .

                
.

       . 
       . 

           . 

, , , , , ,      . 
,   .

• •

11

•
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11.3   
   (CR2032)   .
          .

  

 
     ,       

  .

 

  (No.1)
  1  (  )

1  OFF    ,  
 .

2  6 ,  1   .

(   )

3  .

4        
    .

+  -     
.     .



1

 1   
         . 

               , 
   .  ,       

   . (complex plane)     .

Z

I

V

Z R jX

tan 1 X
R

Z R X2 2

jX

Z

R

Z :  ( )

:  (deg)

R :  ( )

X :  ( )

Z :   ( )

10

9

8

7

6

5

4

3

2

1

 



2

4

 2 4
    4   .

     4           
   . 

 4  4    . 

4

R1

R2

R3

R4

 
V

A

SOURCE-H

SOURCE-L

SENSE-H

SENSE-L

R1~R4:       

              -    
. SOURCE     SENSE      

.
          .  R2  R3  

                
  . 

4

 

SOURCE-H

SOURCE-L

SENSE-L

SENSE-H

V

A

 V

A

SOURCE-H

SENSE-H

SENSE-L

SOURCE-L

4          -   .   
    SENSE     . 

4  SOURCE      (  )     
   .   SENSE        

 .



3

     

    4  

    L2002, L2003       4   . 
               

    . ,           
    .

 

SOURCE-H

SOURCE-L

SENSE-L

SENSE-H

V

A

 : SOURCE-H

 : SENSE-H

 

 : SENSE-L

 : SOURCE-L

 3      
        . 

  SOURCE-H   SOURCE-L    .       
 . 

     SOURCE-H, SOURCE-L  , SENSE-H, SENSE-L    .  
        . 

        . 

<    >
  : 150 m /m 
  : 150 pF/m  
( : RG58A/U ) 

 

SOURCE-H

SOURCE-L

SENSE-L

SENSE-H

10

9

8

7

6

5

4

3

2

1

 



4

     

     2             .

 

      .  4       
.          .   “

  ”(p. 7)   .

   ,      . 
              

  . (       .)

SOURCE-H SOURCE-LSENSE-LSENSE-H

SOURCE-H  
SOURCE-L   

.

 SOURCE            . 
  ,  (     )    .

  
+ -

  (   )     
   
      

SENSE     
SOURCE  .

      . (4 m ) 
      . ,         

 .



5

     

      .            
 .

    (  )   .          
.   “   ”(p. 7)   .

    . 
  
  
  
  (    )

SOURCE-H SOURCE-LSENSE-LSENSE-H

SENSE  

SOURCE  

  

SOURCE   SENSE      .

SENSE     
     .

SOURCE   SENSE  
 1  .

SOURCE-H SOURCE-LSENSE-LSENSE-H

 

1  ( )     
.

       ,      
 .

             .

10

9

8

7

6

5

4

3

2

1

 



6

   

 4    
      .       

.
         .

            . 
 4      . 2           

    . , 4         . 
 4             . 
            . 
       .       

   .
      .        

    . 
          .
1.         .
2.  (  )           . 

   

          .    
             . 
   (  )  90           

          . 
              .  4   

      .

 5 4     
(     )

         . 
    4            

    .
       . 

           ( )    .
         .

                
. 



7

  

 L2003
 : 2.5 mm

 L2002
 : 6.3 mm

+ +

  

A B

V(  ): A>B

 6   
         (dynamic magnetic eld)    
. 

                
    . 

         .
    4           

 .

 7   
  0          .    0 

     .         
.

      0      . 

0     

 0      E=I R  SENSE-H  SENSE-L   0 V  . , 
SENSE-H  SENSE-L   0 V   0        .

10

9

8

7

6

5

4

3

2

1
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       4         .  
           . ( .  0   ) 

, SENSE-H  SENSE-L   0 V    SENSE-H  SENSE-L  .  
   RSEH+RSEL      .  SENSE     

I0      E=I0 (RSEH+RSEL)    I0 0  ,   RSEH+RSEL   
 SENSE-H  SENSE-L      .

  SOURCE-H  SOURCE-L  . 
         .    

 RSOH+RSOL          . , SENSE  SOURCE   
    SENSE  SOURCE    .     

RShort     .
   SOURCE-H     I  SOURCE-L   SENSE-H  

SENSE-L     . SENSE-H  SENSE-L    0 V    
       .

 

SOURCE-H

SENSE-H SENSE-L

SOURCE-L

E

I0

RSEH

RSOH RSOL

RSEL
RShort

I

E =(I0 RSEL)+(I0 RSEH)
=(0 RSEL)+(0 RSEH)
=0 [V]

.  0   
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“ . ”       .       
     . 

(a)   SENSE-H  SENSE-L  SOURCE-H  SOURCE-L    SENSE  SOURCE   
1     SENSE-H  SENSE-L     0 V  .   

   . 
 (b)   SENSE-H  SOURCE-H  SENSE-L  SOURCE-L    Hi  Lo  1  
   SENSE-H  SENSE-L  I RShort   .   0   

       .

. 

RSEH

RSOH RSOL

RSEL

RShort

I

 

SOURCE-H SENSE-H SENSE-L SOURCE-L

RSEHRSOH RSOLRSEL

RShort

I

 

SOURCE-H SENSE-H SENSE-L SOURCE-L

(a) SENSE-SOURCE     (b) Hi-Lo     

SENSE-H  
SENSE-L  RSEH + RSEL RSEH + RShort + RSEL

  I   
 RSOH  RSOL RSOH  RShort  RSOL

SENSE-H  
SENSE-L   

 
0 I   RShort

    . .

10

9

8

7

6

5

4

3

2

1
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             .    SENSE
 SOURCE       .       

L2002    L2003     . 
           “ .    ”  

.        “ . ” (a)     SENSE-H
 SENSE-L  0 V  .      “ . ” (b)     

SENSE-H  SENSE-L  0 V   .

(a) (b)

L2002
  

L2003
  

L2002

L2003

 
RSOL

RSEH

RSOH

RSEL

RShortI

SOURCE-H

SENSE-H SENSE-L

SOURCE-L

RSOLRSEHRSOH RSEL

RShort

I

SOURCE-H

SENSE-H SENSE-L

SOURCE-L

  
RSEH

RSOH RSOL

RSEL

RShort

I

 

SOURCE-H SENSE-H SENSE-L SOURCE-L

RSEHRSOH RSOLRSEL

RShort

I

 

SOURCE-H SENSE-H SENSE-L SOURCE-L

  . .
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  ( )

 8   ( )
L2002  

 :  1500 mm

100 mm 400 mm 1000 mm

500 mm

1.  SENSE    ( ,  )  SENSE     
   .

2.               
  .

 

L2003  

 :  1490 mm

90 mm 400 mm

500 mm

1000 mm

1.  SENSE    ( ,  )       
    .

2.               
  .

 
(      

.)

10

9

8

7

6

5

4

3

2

1
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 9   
        

 4     . 
 4       

     . 
    4    
. ( . 4  )     

         
  .    

         
     
.

V

A

SOURCE-H

SENSE-H

SENSE-L

SOURCE-L

. 4  

       . 

 SOURCE-H  ( )  ( )      .
 SOURCE-L  ( )  ( )      .
 SENSE-H  ( )  SENSE-L  ( )      .
 SOURCE     SENSE     .
 SOURCE     SENSE      .

,        .
 2a   2c         .
 SOURCE           .  
(   1.5 Arms   2.12 A  .)

 SENSE    (latching relay)     .
 SENSE   Au clad cross-bar twin  AgPd      

  .

  “ .    (   )”  . 2    
              . ( . 
   (2    ))
             . ( . 

  (   ))

   .

SENSE-H

SOURCE-H

SOURCE-L

SENSE-L

2a  2c , 
  > 2.4 A

.
 .

   .

   .

2a  2c , 
 ,  

 

.    (   )
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  .

  .

  .

(a) 1 (b) 2

.    (2    )

.

.   (   )

 10    
  

          .    
          .

 

 

  

10

9

8

7

6

5

4

3

2

1
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SOC(  )  

  SOC(State Of Charge:  )      .  
      SOC   .  SOC 30% ~ 80%  

  . 

  

  L      . (  )
L           .

       .        . 
   .

    

 5 V   

 

4 V

H

L

BT4560

    

4 V

H

L

BT4560
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4 V

H

L

BT4560
  

            

   

     

    
   

 

4 V

H

L

BT4560

OK

10

9

8

7

6

5

4

3

2

1
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 11   
     (p. 105)   .

  

 (aging)         . 
      4        . 
         .

 0   
SOURCE-H

SENSE-H

SENSE-L

SOURCE-L

 

. 0  

   
SOURCE-H

SENSE-H

SENSE-L

SOURCE-L

 

.   

         .
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 DC7 V       . 
        . 
       .    . 
       . 
       .

 DC  
SOURCE-H

SENSE-H

SENSE-L

SOURCE-L

+

.  

  

   Pt100 IEC A       . 
        . 
    10    . 
    3.5  4     .(4      .)

   

TEMP.SENSOR
TEMP C1

TEMP C2

TEMP P1

TEMP P2

.   

TEMP C1

TEMP C2

TEMP P1

TEMP P2

.   

10

9

8

7

6

5

4

3

2

1
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 12  
           .

 
            
  . ( : M3 6 mm, : M4 6 mm,     : M4
10 mm)

 ,       . 

  (EIA)

330 mm

460.1 mm

482.5 mm

44
.5

 m
m

82
 m

m
88

 m
m

32.5 mm

40 mm

78
 m

m

32
 m

m

2X 4.5 mm2XC22XR3.5
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  (JIS)

330 mm

50
 m

m

82
 m

m
99

 m
m

32.5 mm

40 mm

78
 m

m

32
 m

m

2X 4.5 mm2XC22XR3

460 mm

480 mm

M3 6 mm

M4 6 mm

1     ,   

(   4 )  .

  (EIA, JIS)

M4 10 mm

2        
  M4 10   .

         .
 , ,      .

10

9

8

7

6

5

4

3

2

1

 



20

 13 

330 mm 1 mm

80
 m

m
1 

m
m

29
3 

m
m

3 
m

m

25
 m

m
0.

5 
m

m

32
.5

 m
m

0.
5 

m
m

32 mm 0.2 mm

21.5 mm 0.2 mm

75.2 mm
15 mm
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287 mm 0.5 mm

22
0 

m
m

0.
5 

m
m

41
 m

m
1 

m
m

21 mm 0.5 mm

10

9

8

7

6

5

4

3

2

1
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1

4  ................................................................  2

B

BT4560 .......................................................................  1

E

EXT.I/O NPN/PNP  ........................................  12
EXT.I/O  ..............................................................  12
EXT.I/O   .................................................  88

Q

Q&A .........................................................................  111

R

RS-232C  ................................................  12
 .......................................................................  89

 ................................................................  92

U

USB  .......................................................  12
 .......................................................................  89

 ................................................................  90

 ......................................................................  7
 .......................................................................  16
  ................................................................. 117

   ..........................................................  85
  ..................................................................  87
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   ..............................................................  18
 ..........................................................................  68

 .................................................................. 118

 ...................................................................  60
 .....................................................................  109

 ..........................................................................  95
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 ................................................................  55
 ................................................................  56
 ................................................................  53

  ..................................................................  15

  ...........................................................  22
  ...............................................................  23

 ............................................................................  7
   ............................................  38

 .......................................................................  13
  .....................................................  61, 67

I/O TEST ...............................................................  61
KEY TEST .............................................................  62
LCD TEST .............................................................  63
ROM TEST ............................................................  64

  ...........................................................  39

4   .........................................................  18
  ...............................................................  18
  ...............................................................  17
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