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•       0,01    
       2 ; 
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•    IEEE-488 (GPIB),  
 ANSI/IEEE 488.1-1987  488.2-1987; 

•    RS-232  EIA  , 
       

 ,      
 5522A; 

•     RS-232    
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 !      
    ,    

.      
,        

 . 



     
    1 

1-5 

         
    1. 

. 1-1.   

    

CAT I 

  IEC I – CAT I 
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  . 

    

 . 

   .  
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 ! 
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•     . 
     

   . 
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•      
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•       , 
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 , ,      
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       . 
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     5522A   . 

     .   5. 

    SERIAL 1 FROM HOST  
         

.      
:     (  ,    
 ),      BASIC 

      5500/CAL  
MET/CAL,     Windows.   
5500/CAL   200  ,   

  ,     
 5522A. (  RS-232    6.) 

    SERIAL 2 TO UUT  
       5522A ( .  1-

2). « »      COM-
    .    SERIAL 2 TO 
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   (IEEE-488) 

 IEEE-488,     ,  
     , 

  IEEE-488.1    IEEE-
488.2.       

   « / ».    
      IEEE-488,  
    MET/CAL, 

    Windows. (    
 IEEE-488    6). 

    
    ,    

      5522A: 

•   :  2, «   ». 

•         2 «   »  
      . 

•     :  2, «   ». 

•  ,   :    3, « ». 

•    :  4, «    ». 

•      :  4, «  
  ». 

•      (  IEEE-488  
 ):  5, «  ». 

•  :  8, «   
» 

•     5522A:  9, 
« ». 

•  :  1, «   ». 

 
    5522A    

 .   : 

•     5522     
CD-ROM (PN 3795084) 

•       5522A (PN 3795091) 

         
.        

    .   ,  
 Fluke,      Fluke ( . 

«    »   2). 

      5522A 

      5522A    
     5522A,   

        
. 



     
  1 
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    5522A 

     5522A   
     5522A   

        .  
    ,    

   .     
 : 

•  

•    ,     
 

•    (    
Ethernet   ). 

•     ( ,    
       

 ). 

• ,  ,     
   5522A. 

•    . 

• . 
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   5522A    .   

       30        
  . ,   5522A   5 ,    

 10 . 

         .   
  tcal ± 5°C (tcal        5522A),  

 ,     .  

            
      5°C.      

      12 ,        ± 1°C.  

             
 .        .  

  ..............................................     ,    30 
. 

  ......................................  5      ,    
. 

  ............................ IEEE-488 (GPIB), RS-232 

 

 ..........................................................  0°C  50°C 

 (tcal) ...........................................  15°C  35°C 

     ....................... -20 °  +50°C;  .   0  1,09999 A   1,1  
2,99999 A      50°C. 

  5522A     50°C  
   30 ,     
.        

 . 

   ....................       tcal 
+5°C  0,1/X/°C   (  

,  )  1°C 

  

 .......................................................... < 80%  30°C, < 70%  40°C, < 40%  50°C. 

 ........................................................ < 95%,  .     
       

    (   ). 

    

 ..........................................................   3,050  (10,000 )  

 ......................................................   12200  (40000 )  

 ..................................................  EN/IEC 61010-1:2001, CAN/CSA-C22.2 № 61010-1-04, 
ANSI/UL 61010-1:2004 

      

  ........................................     ,  
  /     

   .    
      ± 300  

(  ). 

    

 ............................................................ 20  (  ), 400  (  )  
  

Э   ..............  EN/IEC 61326-1:2006.      
    1  3 /    

   0,508 Ω.   
  3 /     

.      
  ( ),     

.        
      

   . 
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  .........................................   (  ): 100, 120, 220, 240  
 :  47  63  

  : ± 10%   
   

       
( , 1000 , 20 )   ,  ± 7,5% 

  . 

  .............................. 600  

  ( x x ) ............................................. 17,8 x 43,2 x 47,3  (7 x 17 x 18,6 )    
 ,  1,5  (0,6 )    . 

 (   ) . 22  (49 ) 

   ....     5522A  
,  , , 

        
    .  

    5522A  
       

  . 

   .. 99% 

   

  

 

   
tcal ± 5°C ± (  

  .  + 
) 

 

, 
 

 

 
[1]

 

 90   1  

24 , ± 1°C ± 

(  
  . 

 + 
) 

 0  329,9999  15 + 1 20 + 1 3 + 1 0,1 65 Ω 

 0  3,299999  9 + 2 11 + 2 2 + 15 1 10 A 

 0  32,99999  10 + 20 12 + 20 2 + 15 10 10 A 

 30   329.9999  15 + 150 18 + 150 2,5 + 100 100 5  

 100   1020.000  15 + 1500 18 + 1500 3 + 300 1000 5  

  (        ) 
[2]

 

 0  329,9999  300 + 350 400 + 350 30 + 100 1 5  

 0,33  3,299999  300 + 350 400 + 350 30 + 100 10 5  

 3,3  7  300 + 350 400 + 350 30 + 100 100 5  

        10 /°C  1 /°C 
[3]

 

 0  329,9999  40 + 3 50 + 3 5 + 2 0,1 10 Ω 

[1]    .    < 5 Ω    ≥ 0,33 . 
 AUX    < 1 Ω.       

 10 Ω ± 1 Ω. 

[2]       . 

[3]              
  0,4 / . 
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   0,1  10 , 

  ± (  

    
+ ) 

   10   10 , 
. 

 0  329,9999  0 + 1  6  

 0  3,299999  0 + 10  60  

 0  32,99999  0 + 100  600  

 30   329.9999  10 + 1  20  

 100   1020.000  10 + 5  20  

  (        )
[1]

 

 0  329,9999  0 + 5  20  

 0,33  3,299999  0 + 20  200  

 3,3  7  0 + 100  1000  

[1]       . 

  

 

  
 tcal ± 5°C ± 

(    . 
 + ) 

 

.  
 

 
 ,  

. 
 

, 

 90   1  

 0  329.999  120 + 0,02 150 + 0,02 1  10 

400 

 0  3,299999  80 + 0,05 100 + 0,05 0,01  10 

 0  32.9999  80 + 0,25 100 + 0,25 0,1  7 

 0  329,999  80 + 2,5 100 + 2,5 1  7 

 0  1,09999  160 + 40 200 + 40 10  6 

 1,1  2,99999  300 + 40 380 + 40 10  6 

 0  10,9999 A 
(  20 A) 

380 + 500 500 + 500 100  4 

 11  20,5 A [1] 800 + 750 [2] 1000 + 750 [2] 100  4 

[1]   :  < 11    .    11 A .  1 – 4.  
  60-T-I    60 ,  T –    °C (    23°C), 

 I –    . , 17   23°C     60 - 17 - 23 = 20   . 
    5522A     5  11 ,    

  .       ,    
,       5522A  5     

 . 

[2]   1500    30    .      30   
  750 . 

 

 

  

   0,1  10 , 
  

   10   10 , 
. 

 0  329.999  2  20  

 0  3,299999  20  200  

 0  32.9999  200  2,0  

 0  329.999  2000  20  

 0  2,99999  20  1  

 0  20,5  200  10 A 
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[1]

 

   tcal ± 5°C 

±(     + ) 
[2]

 

Ω   
[3]

   
  

Ω -    

   
 

 90   1  12  ± 1°C 7  ± (5°C) 

 0  
10,9999 Ω 

35 40 0,001 0, 01 0,0001  1  125  

 11  
32,9999 Ω 

25 30 0,0015 0,015 0,0001  1  125  

 33  
109,9999 Ω 

22 28 0,0014 0,015 0,0001  1  70  

 110 Ω  
329,9999 Ω 

22 28 0,002 0,02 0,0001  1  40  

 330 Ω  
1,099999 Ω 

22 28 0,002 0,02 0,001  1  18  

 1,1  
3,299999 Ω 

22 28 0,02 0,2 0,001  100   5  

 3,3  
10,99999 Ω 

22 28 0,02 0,1 0,01  100   1,8  

 11  
32,99999 Ω 

22 28 0,2 1 0,01  10   0,5  

 33  
109,9999 Ω 

22 28 0,2 1 0, 1  10   0,18  

 110  
329,99999 Ω 

25 32 2 10 0,1  1   0,05  

 330 Ω  
1,099999 Ω 

25 32 2 10 1  1   0,018  

 1,1  
3,299999 Ω 

40 60 30 150 1  250   5  

 3,3  
10,99999 Ω 

110 130 50 250 10  250   1,8 

 11  
32,99999 Ω 

200 250 2500 2500 10  25  500  

 33  
109,9999 Ω 

400 500 3000 3000 100  25  180  

 110  
329,9999 Ω 

2500 3000 100000 100000 1000  2,5  50  

 330  
1100 Ω 

12000 15000 500000 500000 10000  1  13  

[1]    0 Ω  1,1 Ω. 

[2]      4-WIRE.   2-WIRE  2-WIRE COMP     
 5     . ,   2-WIRE (2- )   1 Ω   

 12         1  :  
0,002 Ω 5 /1  = (0.002 + 0,005) Ω = 0,007  Ω. 

[3]       :  ( ) =  ( ) x 
I /I . ,    50     100 Ω  : 0,0014 Ω x 
1 /50  = 0,028 Ω,          12 . 
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  ( ) 

  

  
  

tcal ± 5°C 

± (    

.  + )

 
 

.  
  

    
10   5  

± (% . 

 + 
)  90   1  

   

 1,0   

32,999  

 10  45  600 + 6 800 + 6 

1  65 Ω 

0,15 + 90  

 45   10  120 + 6 150 + 6 0,035 + 90  

 10  20  160 + 6 200 + 6 0,06 + 90  

 20  50  800 + 6 1000 + 6 0,15 + 90  

 50  100  3000 + 12 3500 + 12 0,25 + 90  

 100  500  6000 + 50 8000 + 50 0,3 + 90  [1] 

 33    

329,999  

 10  45  250 + 8 300 + 8 

1  65 Ω 

0,15 + 90  

 45   10  140 + 8 145 + 8 0,035 + 90  

 10  20  150 + 8 160 + 8 0,06 + 90  

 20  50  300 + 8 350 + 8 0,15 + 90  

 50  100  600 + 32 800 + 32 0,20 + 90  

 100  500  1600 + 70 2000 + 70 0,20 + 90  [1] 

 0,33   

3,29999 B 

 10  45  250 + 50 300 + 50 

10  10  

0,15 + 200  

 45   10  140 + 60 150 + 60 0,035 + 200  

 10  20  160 + 60 190 + 60 0,06 + 200  

 20  50  250 + 50 300 + 50 0,15 + 200  

 50  100  550 + 125 700 + 125 0,20 + 200  

 100  500  2000 + 600 2400 + 600 0,20 + 200  [1]

 3,3   

32,9999 B 

 10  45  250 + 650 300 + 650 

100  10  

0,15 + 2  

 45   10  125 + 600 150 + 600 0,035 + 2  

 10  20  220 + 600 240 + 600 0,08 + 2  

 20  50  300 + 600 350 + 600 0,2 + 2  

 50  100  750 + 1600 900 + 1600 0,5 + 2  

 33   

329,999 B 

 45   1  150 + 2000 190 + 2000 

1  
5 , . 20 

  . 
 45  65  

0,15 + 10  

 1  10  160 + 6000 200 + 6000 0,05 +10  

 10  20  220 + 6000 250 + 6000 0,6 + 10  

 20  50  240 + 6000 300 + 6000 0,8 + 10  

 50  100  1600 + 50000 2000 + 50000 1,0 + 10  

 330 
 1020  

45   1  250 + 10000 300 + 10000 

10  
2 , . 6 

  . 
 45  65  

0,15 + 30  

 1  5  200 + 10000 250 + 10000 0,07 + 30  

 5  10  250 + 10000 300 + 10000 0,07 + 30  

[1] .   .  100  200 .  .  200  500     0,9% 
  +   . 

 

   .    5 Ω    0,33   . 
  AUX  1 Ω.    500     .    
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  ( ) ( .) 

   
[1]

 

 , 
  

tcal ± 5°C 

± (   

.  + )

 
 

.  
  

    
10   5  

± (% . 

 + 
)  90   1  

 AUX 

 10  

329,999  
 10  20  0,15 + 370 0,2 + 370 

1  5  

0,2 + 200  

 20  45  0,08 + 370 0,1 + 370 0,06 + 200  

 45   1  0,08 + 370 0,1 + 370 0,08 + 200  

 1  5  0,15 + 450 0,2 + 450 0,3 + 200  

 5  10  0,3 + 450 0,4 + 450 0,6 + 200  

 10  30  4,0 + 900 5,0 + 900 1 + 200  

 0,33  

3,29999 B 
 10  20  0,15 + 450 0,2 + 450 

10  5  

0,2 + 200  

 20  45  0,08 + 450 0,1 + 450 0,06 + 200  

 45   1  0,07 + 450 0,09 + 450 0,08 + 200  

 1  5  0,15 + 1400 0,2 + 1400 0,3 + 200  

 5  10  0,3 + 1400 0,4 + 1400 0,6 + 200  

 10  30   4,0 + 2800 5,0 + 2800 1 + 200  

 3,3  5   10  20  0,15 + 450 0,2 + 450 

100  5  

0,2 + 200  

 20  45  0,08 + 450 0,1 + 450 0,06 + 200  

 45   1  0,07 + 450 0,09 + 450 0,08 + 200  

 1  5  0,15 + 1400 0,2 + 1400 0,3 + +200  

 5  10   0,3 + 1400 0,4 + 1400 0,6 + 200  

[1]      .      30 . 

 

   .    < 5 mΩ    ≥ 0,33 .  
 AUX    < 1 Ω.    500     .   
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  ( ) 

  

 , 
  

tcal ± 5°C 

± (    

.  + ) 

 

 ± 

( / ) 

. 
  

  
  

 10   100  

 ± (%   

 
 + 

 ) 

. 

 
, 

 
 90   1  

LCOMP . 

 29,00  
329,99  

 10  20  0,16 + 0,1 0,2 + 0,1 0,05 0,15 + 0,5  

200 

 20  45  0,12 + 0,1 0,15 + 0,1 0,05 0,1 + 0,5  

 45   1  0,1 + 0,1 0,125 + 0,1 0,05 0,05 + 0,5  

 1  10  0,25 + 0,15 0,3 + 0,15 1,5 0,5 + 0,5  

 5  10  0,6 + 0,2 0,8 + 0,2 1,5 1,0 + 0,5  

 10  30  1,2 + 0,4 1,6 + 0,4 10 1,2 + 0,5  

 0,33  
3,29999  

 10  20  0,16 + 0,15 0,2 + 0,15 0,05 0,15 + 1,5  

200 

 20  45  0,1 + 0,15 0,125 + 0,15 0,05 0,06 + 1,5  

 45   1  0,08 + 0,15 0,1 + 0,15 0,05 0,02 + 1,5  

 1  5  0,16 + 0,2 0,2 + 0,2 1,5 0,5 + 1,5  

 5  10  0,4 + 0,3 0,5 + 0,3 1,5 1,0 + 1,5  

 10  30  0,8 + 0,6 1,0 + 0,6 10 1,2 + 0,5  

 3,3  
32,9999  

 10  20  0,15 + 2 0,18 + 2 0,05 0,15 + 5  

50 

 20  45  0,075 + 2 0,09 + 2 0,05 0,05 + 5  

 45   1  0,035 + 2 0,04 + 2 0,05 0,07 + 5  

 1  5  0,065 + 2 0,08 + 2 1,5 0,3 + 5  

 5  10  0,16 + 3 0,2 + 3 1,5 0,7 + 5  

 10  30  0,32 + 4 0,4 + 4 10 1,0 + 0,5  

 33  
329,999  

 10  20  0,15 + 20 0,18 + 20 0,05 0,15 + 50  

50 

 20  45  0,075 + 20 0,09 + 20 0,05 0,05 + 50  

 45   1  0,035 + 20 0,04 + 20 0,05 0,02 + 50   

 1  5  0,08 + 50 0,10 + 50 1,5 0,03 + 50   

 5  10  0,16 + 100 0,2 + 100 1,5 0,1 + 50  

 10  30  0,32 + 200 0,4 + 200 10 0,6 + 50  

 0,33  
1,09999  

 10  45  0,15 + 100 0,18 + 100  0,2 + 500  

2,5 

 45   1  0,036 + 100 0,05 + 100  0,07 + 500  

 1  5  0,5 + 1000 0,6 + 1000 [2] 1 + 500  

 5  10  2,0 + 5000 2,5 + 5000 [3] 2 + 500  

 1,1  
2,99999  

 10  45  0,15 + 100 0,18 + 100  0,2 + 500  

2,5 

 45   1  0,05 + 100 0,06 + 100  0,07 + 500  

 1  5  0,5 + 1000 0,6 + 1000 [2] 1 + 500  

 5  10  2,0 + 5000 2,5 + 5000 [3] 2 + 500  

 3   
 10,9999  

 45  100  0,05 + 2000 0,06 + 2000  0,2 + 3  

1  100   1  0,08 + 2000 0,10 + 2000  0,1 + 3  

 1  5  2,5 + 2000 3,0 + 2000  0,8 + 3  

 11   

20,5 A [1]  

 45  100  0,1 + 5000 0,12 + 5000  0,2 + 3  

1  100   1  0,13 + 5000 0,15 + 5000  0,1 + 3  

 1  5  2,5 + 5000 3,0 + 5000  0,8 + 3  
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  ( ) ( .) 

  

 ,  
tcal ± 5°C 

± (     

+ ) 

.   
   

  10   
100   

± (%   

+ ) 

. 

 , 
 

 90   1  

LCOMP . 

 29,00   
329,99  

 10  100  0,2 + 0,2 0,25 + 0,2 0,1 + 1,0 A 

400 

 100   1  0,5 + 0,5 0,6 + 0,5 0,05 + 1,0  

 0,33   
3,29999  

 10  100  0,2 + 0,3 0,25 + 0,3 0,15 + 1,5  

 100   1  0,5 + 0,8 0,6 + 0,8 0,06 + 1,5  

 3,3   
32,9999  

 10  100  0,07 + 4 0,08 + 4 0,15 + 5  

 100   1  0,18 + 10 0,2 + 10 0,05 + 5  

 33   
329,999  

 10  100  0,07 + 40 0,08 + 40 0,15 + 50  

 100   1  0,18 + 100 0,2 + 100 0,05 + 50  

 0,33   
 2,99999  

 10  100  0,1 + 200 0,12 + 200 0,2 + 500  

 100  440  0,25 + 1000 0,3 + 1000 0,25 + 500  

 3  20,5 A [1] 
 10  100  0,1 + 2000 [2] 0,12 + 2000 [2] 0,1 + 0  

400 [4] 
 100   1  0,8 + 5000 [3] 1,0 + 5000 [3] 0,5 + 0  

[1]   :  < 11    .   > 11  .  B.  
  60-T-I   60 ,  T –   °C (    23°C), 

 I –    . , 17   23°C     60 - 17 - 23 = 20  
 .     5522A     5  11 ,  

    .       , 
   ,       5522A  5   

   . 

[2]    11 A   4000    30     .    
  30    2000 . 

[3]    11 A   1000    30     .    
  30    5000 . 

[4]      . 

 

    
.   

 ,  .[1] 

 0,029  0,32999  0,01 7 

 0,33  3,299999  0,01 7 

 3,3  32.9999  0,1 5 

 33  329,999  1 5 

 0,33  2,99999  10 4 

 3  20,5  100 3 

[1]    1  .    . 



     
    1 
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 ,  

 tcal ± 5°C  

±(%   + ) 
[1] [2] [3]

 
 

   

 /  

 90   1  

.  . 
 

 

. .  
 

 0,5% 

. .  
 

 1% 

 220   
399,9  

0,38 + 10  0,5 + 10  0,1  
 10   10 

 
20  40  

 0,4  
1,0999  

0,38 + 0,01  0,5 + 0,01  0,1  
 10   10 

 
30  50  

 1,1  
3,2999  

0,38 + 0,01  0,5 + 0,01  0,1  
 10   
3  

30  50  

 3,3  
10,9999  

0,19 + 0,01  0,25 + 0,01 0,1  
 10   
1  

20  25  

 11  
32,9999  

0,19 + 0,01  0,25 + 0,01 0,1  
 10   
1  

8  10 A 

 33  
109,999  

0,19 + 0,01  0,25 + 0,01 1  
 10   
1  

4  6  

 110  
329,999  

0,19 + 0,3  0,25 + 0,03 1  
 10   
1  

2,5  3,5  

 0,33  
1,09999  

0,19 + 1  0,25 + 1  10   10  600 1,5  2  

 1,1   
3,29999  

0,19 + 3  0,25 + 3  10   10  300 800  1  

 3,3   
10,9999  

0,19 + 10  0,25 + 10  100   10  150 450  650  

 11   
32,9999  

0,30 + 30  0,40 + 30  100   10  120 250  350  

 33   
109,999  

0,34 + 100  0,45 + 100  1   10  80  150  200  

 110   
329,999  

0,34 + 300  0,45 + 300  1   0  50  80  120  

 0,33   
1,09999  

0,34 + 1  0,45 + 1  10   0  20  45  65  

 1,1  
3,29999  

0,34 + 3  0,45 + 3  10   0  6  30  40  

 3,3  
10,9999  

0,34 + 10  0,45 + 10  100   0  2  15  20  

 11  
32,9999  

0,7 + 30  0,75 + 30  100   0  0,6  7,5  10 A 

 33  
110  

1,0 + 100  1,1 + 100  10   0  0,2  3  5  

[1]        220   110 . 

[2]         /   ,     
RCL  .      3 .     

 150 ,      30     1,1   100    1,1  
 . 

[3]   ,    ,   2-wire COMP 
 10 Ω. 
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  ( ) 

  
  

 
[1]

 
 °C 

[2]
 

  
 

/    

tcal ± 5°C ± °C 
[3]

 

  
 

 
[1]

 
 °C 

[2]

  
 

/    

tcal ± 5°C ± °C 
[3]

 

 90   1   90   1  

 

 600  800 0,42 0,44 

L 

 -200  -100 0,37 0,37 

 800  1000 0,34 0,34  -100  800 0,26 0,26 

 1000  1550 0,30 0,30  800  900 0,17 0,17 

 1550  1820 0,26 0,33 

N 

 -200  -100 0,30 0,40 

 

 0  150 0,23 0,30  -100  -25 0,17 0,22 

 150  650 0,19 0,26  -25  120 0,15 0,19 

 650  1000 0,23 0,31  120  410 0,14 0,18 

 1000  1800 0,38 0,50  410  1300 0,21 0,27 

 1800  2316 0,63 0,84 

R 

 0  250 0,48 0,57 

E 

 -250  -100 0,38 0,50  250  400 0,28 0,35 

 -100  -25 0,12 0,16  400  1000 0,26 0,33 

 -25  350 0,10 0,14  1000  1767 0,30 0,40 

 350  650 0,12 0,16 

S 

 0  250 0,47 0,47 

 650  1000 0,16 0,21  250  1000 0,30 0,36 

J 

 -210  -100 0,20 0,27  1000  1400 0,28 0,37 

 -100  -30 0,12 0,16  1400  1767 0,34 0,46 

 -30  150 0,10 0,14 

T 

 -250  -150 0,48 0,63 

 150  760 0,13 0,17  -150  0 0,18 0,24 

 760  1200 0,18 0,23  0  120 0,12 0,16 

K 

 -200  -100 0,25 0,33  120  400 0,10 0,14 

 -100  -25 0,14 0,18 
U 

 -200  0 0,56 0,56 

 -25  120 0,12 0,16  0  600 0,27 0,27 

 120  1000 0,19 0,26  

 1000  1372 0,30 0,40 

[1]     -90  -68.  
            

   4 / . 

[2]  0.01°C 

[3]     
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  (  ) 

 RTD 
(  

 
 
 

) 

 °C 
[1]

 

 
 

  tcal ± 5°C ± °C 
[2]

 

 RTD 
(

 
 

) 

 °C 
[1]

 

 
 

  tcal ± 5°C ± °C 
[2]

 90  1   90   1  

Pt 385,  
100 Ω 

 -200  -80 0,04 0,05 

Pt 385, 
500 Ω 

 -200  -80 0,03 0,04 

 -80  0 0,05 0,05  -80  0 0,04 0,05 

 0  100 0,07 0,07  0  100 0,05 0,05 

 100  300 0,08 0,09  100  260 0,06 0,06 

 300  400 0,09 0,10  260  300 0,07 0,08 

 400  630 0,10 0,12  300  400 0,07 0,08 

 630  800 0,21 0,23  400  600 0,08 0,09 

Pt 3926,  
100 Ω 

 -200  -80 0,04 0,05  600  630 0,09 0,11 

 -80  0 0,05 0,05 

Pt 385, 
1000 Ω 

 -200  -80 0,03 0,03 

 0  100 0,07 0,07  -80  0 0,03 0,03 

 100  300 0,08 0,09  0  100 0,03 0,04 

 300  400 0,09 0,10  100  260 0,04 0,05 

 400  630 0,10 0,12  260  300 0,05 0,06 

Pt 3916,  
100 Ω 

 -200  -190 0,25 0,25  300  400 0,05 0,07 

 -190  -80 0,04 0,04  400  600 0,06 0,07 

 -80  0 0,05 0,05  600  630 0,22 0,23 

 0  100 0,06 0,06 PtNi 385, 
120 Ω  
(Ni120) 

 -80  0 0,06 0,08 

 100  260 0,06 0,07  0  100 0,07 0,08 

 260  300 0,07 0,08  100  260 0,13 0,14 

 300  400 0,08 0,09 Cu 427, 

10 Ω [3] 
 -100  260 0,3 0,3 

 400  600 0,08 0,10 

 600  630 0,21 0,23     

Pt 385,  
200 Ω 

 -200  -80 0,03 0,04     

 -80  0 0,03 0,04     

 0  100 0,04 0,04     

 100  260 0,04 0,05     

 260  300 0,11 0,12     

 300  400 0,12 0,13     

 400  600 0,12 0,14     

 600  630 0,14 0,16     

[1]  0,003°C 

[2]    COMP OFF (  NORMAL     5522A)  2-   4-  
 . 

[3]      MINCO № 18 

      

 
 

 

  

 0,33   
329,99  

 0,33   
 2,9999  

 3    
20,5  

 ,  tcal ± 5°C, ±(%    ) 
[1]

 90 
 

 33   1020  0,021 0,019 [2] 0,06 [2] 

 1   33   1020  0,023 0,022 [2] 0,07 [2] 

[1]       .  .  «   
», «   »  «   ». 

[2]      10      30 ,         
 30     10 ,   0,02 %. 
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      (  45   
65 ), .  1 

 
 
 

  

 3,3   
8,999  

 9   
32,999  

 33   
89,99  

 90  329,99 
 

 ,  tcal ± 5°C, ±(%    

) 
[1]

 

 90  
 33  329,999  0,13 0,09 0,13 0,09 

 330   1020  0,11 0,07 0,11  0,07 

 1  
 33  329,999  0,14 0,10 0,14 0,10 

 330   1020  0,12 0,08 0,12 0,08 

 
 
 

   
[2]

 

 0,33   
0,8999  

 0,9   
2,1999  

 2,2   
4,4999  

 4,5    
20,5  

 ,  tcal ± 5°C, ±(%    

) 
[1]

 

 90  
 33  329,999  0,12 0,10   0,12 0,10  

 330   1020  0,10   0,08     0,11 0,09  

 1  
 33  329,9999  0,13  0,11   0,13    0,11  

 330   1020  0,11   0,09  0,12   0,10 

[1]       .  .  «   
», «   »  «   ». 

[2]      10      30 ,         
 30     10 ,   0,02 %.  

        
 

 
 

(NORMAL) 
 

 
(AUX) 

 
(PF) 

   0  ±1020   0   ±20,5   0  ±7  ⎯ 

 10  45   33   32.9999   3,3   2,99999   10   5   0  1 

 45  65   33   1020   3,3   20,5   10   5   0  1 

 65  500   330   1020   33   2,99999   100   5   0  1 

 65  500   3,3  1020   33   20,5   100   5   0  1 

 500   1   330   1020   33   20,5   100   5   0  1 

 1  5   3,3  500    33   2,99999   100   5    0  1 

 5  10   3,3  250    33  329,99   1  5    0  1 

 10  30   3.3   250   33   329.99   1   3.29999   0  1 

 

   ,      «  », «  
», «  »  «  »        

   ,     0,33     . 
    ,    .      

 . «   ». 

             
 0°  ± 179,99°.             

 0,01 . 
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    tcal ± 5°C, (Δ Φ °) 

 10   
65  

 65   
500  

 500   
1  

 1   
5  

 5    
10  

 10   
30  

0,10° 0,25° 0,5° 2,5° 5° 10° 

 

     .   «     
    ». 

 

 (Φ) 

 

 (Φ) 

 
PF 

  ,   
 

 10   
65  

 65  
500  

 500  
 1  

 1  
5  

 5    
10  

 10  
30  

0° 90° 1,000 0,00% 0,00% 0,00% 0.10 % 0.38 % 1.52 % 

10° 80° 0,985 0.03 % 0.08 % 0.16 % 0.86 % 1.92 % 4.58 % 

20° 70° 0,940 0.06 % 0.16 % 0.32 % 1.68 % 3.55 % 7.84 % 

30° 60° 0,866 0.10 % 0.25 % 0.51 % 2.61 % 5.41 % 11.54 % 

40° 50° 0,766 0.15 % 0.37 % 0.74 % 3.76 % 7.69 % 16.09 % 

50° 40° 0,643 0.21 % 0.52 % 1.04 % 5.29 % 10.77 % 22.21 % 

60° 30° 0,500 0.30 % 0.76 % 1.52 % 7.65 % 15.48 % 31.60 % 

70° 20° 0,342 0.48 % 1.20 % 2.40 % 12.08 % 24.33 % 49.23 % 

80° 10° 0,174 0.99 % 2.48 % 4.95 % 24.83 % 49.81 % 100.00 % 

90° 0° 0,000 ––  –– –– –– –– –– 

         , 
     ,   : 

 ( )
( )

Adder
Cos

Cos
% (

( )
= −

+
100 1

Φ ΔΦ

Φ
)  

,    (  )  0,9205 (Φ  = 23)    ΔΦ  = 0,15, 

     : 

( )
( )

Adder
Cos

Cos
% (

(23 )
= −

+
=100 1

15

23
0 11%

.
) .  

   

         (  )    
         ,    

: 

   PFadder
2

current
2

voltage
2

power UUUU ++=  

   VARsadder
2

current
2

voltage
2

VARs UUUU ++=  

    ,     
     .        (  

  ): 

 1.  : 100 , 1 , 60 ,   = 1,0 (Φ=0) 

 .    100    60   150  
 + 2 ,  :  

100  x 190  10-6 = 15   2  = 17 .  :  
17 /100  x 100 = 0,017 % ( .   «   ( )»). 

 .    1   0,05 % + 100 ,  :  
1  x 0,0005 = 500   100  = 0,6 .   : 
0, 6 /1 A x 100 = 0,06 % ( .   «   ( )»). 

  . .      . 
 1 (Φ=0)   60   0 % ( .   « »). 

      = %062.0006.0017.0 22 =++= 2
powerU  

 2.  : 100 , 1 , 400 ,   = 0.5 (Φ=60) 

 .    100    400   150  
 + 2 ,  :  
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100  x 190  10-6 = 15   2  = 17 .  :  
17 /100  x 100 = 0,017 % ( .   «   ( )»). 

 .    1   0,05 % + 100 ,  :  
1  x 0,0005 = 500   100  = 0,6 .  
 : 0,6 /1  x 100 = 0,06 % ( .   «   ( )»). 

  . .      . 
 0,5 (Φ=60)   400   76% ( .   « »). 

      = %76.076.006.0017.0U 22
power =++= 2  

 .      0,    
 ,     .    

    ,     3: 

 3.  : 100 , 1 , 60 ,   = 0,174 (Φ=80) 

 .    100    400   150  
 + 2 ,  :  

100  x 190  10-6 = 15   2  = 17 .  :  
17 /100  x 100 = 0,017 % ( .   «   ( )»). 

 .    1   0,05 % + 100 ,  :  
1  x 0,0005 = 500   100  = 0,6 .  
 : 0,6 /1  x 100 = 0,06 % ( .   «   ( )»). 

   .     Φ= 
80   60   0,03 % ( .   « »). 

      = %069.003.006.0017.0 22 =++2=UVARs  

  
       5522A     

     .      
    30          .  

          
 ,          5°C.  

 

   
    

tcal ± 5°C 

 0,01  119,99  0,01  

2,5   + 5  [1] 100  

 120,0  1199,9  0,1  

 1,200  11,999  1,0  

 12,00  119,99  10 A 

 120,0  1199,9  100  

 1,200  2,000  1  

[1]   REF CLK   ext (    ),    
5522A       10  ±5 .    

       1  5  ( ). 

 (  2   50 ) 

 

 
[1]

 

  
 NORMAL 

 
  

 AUX  

 10  45   33   32,9999   3,3  2,99999   10   5    % 
 

,   
 

 
 

,   
 

 
 

 45  65   33   1020   3,3  20,5   10   5  

 65  500   33   1020   33   20,5   100   5  

 500   5   330   1020   33   20,5   100   5  

 5  10   3,3  1020  
 33   

329,9999  
 100   5  

 10  30   3,3  1020  
 33   

329,9999  
 100    
3,29999  

[1]     30  (10     3  5    AUX). , 
      5 ,   ,    – 6-  (30 

).    (  2-   50- )         10  600  (200 
    3  5    Aux)  



     
   1 

1-25 

 
  ........................................       

 1    ,    
«  »   ,    

,    . ,   
   400     

 10   10° (     «  
»).   :    

   60     
 400   1 . 

 

         
   

         
? 

NORMAL ( ) : 

100 , 100  ..............................................   «   
( )»,    100 , 100  

 0,015 % + 2 .    
       

 0,015 % + 4 , . .  0,015 %  
,     (2  2 ). 

 AUX (50-  ):  

100 , 5  ..............................................   «   
( )»,      

 100 , 5   0,15 % + 450 .  
      

    0.15% + 900 , . . 
 0.15%  ,    

 (2  450 ). 

     
( ) 

  
   

 tcal ± 5°C 
  

.  

  (    ) 

 1,0  33  

 0,01  9,99  
± (5,0%   

+0,5% ) 

 ,  25 

 34  330    

 0,4  33    

 0,3  3,3  
 500,1   1  -10   1   

  
 1,001  2  -31   2   

  (       ) 

 10  330  
 0,01  9,99  

± (5,0%    

+0,5% ) 

  

 0,4  5    
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  (  ) 

   
 

  , 
  [1] 

   

  tcal ± 5°C, 

±(%   + 
% ) [2] 

  
.  

  (    ) 

 2,9  92,999  

 0,01  10  5,0 + 0,5     
 

 10  45  0,25 + 0,5 

    
 

 45  - 1  0,25 + 0,25 

 1  20 k  0,5 + 0,25 

 20  100  [3] 5,0 + 0,5 

 93  929,999  

 0,01  10  5,0 + 0,5     
 

 10  45  0,25 + 0,5 

    
 

 45  - 1  0,25 + 0,25 

 1  20 k  0,5 + 0,25 

 20  100  [3] 5,0 + 0,5 

 0,93  9,29999  

 0,01  10  5,0 + 0,5     
 

 10  45  0,25 + 0,5 

    
 

 45  - 1  0,25 + 0,25 

 1  20 k  0,5 + 0,25 

 20  100  [3] 5,0 + 0,5 

 9,3  93  

 0,01  10  5,0 + 0,5     
 

 10  45  0,25 + 0,5 

    
 

 45  - 1  0,25 + 0,25 

 1  20 k  0,5 + 0,25 

 20  100  [3] 5,0 + 0,5 

  (       ) 

 29  929,999  

 0,01  10  5,0 + 0,5     
 

 10  45  0,25 + 0,5 
    

 
 45  - 1  0,25 + 0,25 

 1  10  5,0 + 0,5 

 0,93  9,29999  

 0,01  10  5,0 + 0,5     
 

 10  45  0,25 + 0,5 
    

 
 45  - 1  0,25 + 0,25 

 1  10  5,0 + 0,5 

 9,3  14,0000  

 0,01  10  5,0 + 0,5     
 

 10  45  0,25 + 0,5 
    

 
 45  - 1  0,25 + 0,25 

 1  10  5,0 + 0,5 

[1]         ,     
 0,2886751.          , 

    0,2165063. 

[2]    .       ,   
 . 

[3]            . 
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( ) 
[1] 

 

 

  
  

 tcal ± 5°C, 

±(%   + % 

) 
[2]

 

  
.  

  (    ) 

 2,9  65,999  

 0,01  10  5,0 + 0,5     
 

 10  45  0,25 + 0,5 

    
 

 45  - 1  0,25 + 0,25 

 1  20 k  0,5 + 0,25 

 20  100 k  5,0 + 0,5 

 66  659,999  

 0,01  10  5,0 + 0,5     
 

 10  45  0,25 + 0,5 

    
 

 45  - 1  0,25 + 0,25 

 1  20 k  0,5 + 0,25 

 20  100 k  5,0 + 0,5 

 0,66  
6,59999  

 0,01  10  5,0 + 0,5     
 

 10  45  0,25 + 0,5 

    
 

 45  - 1  0,25 + 0,25 

 1  20 k  0,5 + 0,25 

 20  100 k  5,0 + 0,5 

 6,6  66,0000  

 0,01  10  5,0 + 0,5     
 

 10  45  0,25 + 0,5 

    
 

 45  - 1  0,25 + 0,25 

 1  20 k  0,5 + 0,25 

 20  100 k  5,0 + 0,5 

  (       ) 

 29  659,999  

 0,01  10  5,0 + 0,5     
 

 10  45  0,25 + 0,5 
    

 
 45  - 1  0,25 + 0,25 

 1  10  [3] 5,0 + 0,5 

 0,66  
6,59999  

 0,01  10  5,0 + 0,5     
 

 10  45  0,25 + 0,5 
    

 
 45  - 1  0,25 + 0,25 

 1  10  [3] 5,0 + 0,5 

 6,6  14,0000  

 0,01  10  5,0 + 0,5     
 

 10  45  0,25 + 0,5 
    

 
 45  - 1  0,25 + 0,25 

 1  10  [3] 5,0 + 0,5 

[1]          ,   
  0,5. 

[2]    .       ,   
 . 

[3]  1       6,6 . 
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[1] 

(  

) 

 

 
[2]

 

. 
 

 

    

 tcal ± 5°C 
[3] ±(%  . 

 + ) 

  ( .) 

 3,3  32,999   0  50  80  0,1 + 33  

 33  329,999   0  500  800  0,1 + 330  

 0,33  3,29999   0  5  8 B 0,1 + 3300  

 3,3  32.9999   0  50  55 B 0,1 + 33  

     ( ) 

 9,3  92,999   0  50  80  0,1 + 93  

 93  929,999   0  500  800  0,1 + 930  

 0,93  9,29999   0  5  8 B 0,1 + 9300  

 9,3  93,0000   0  50  55 B 0,1 + 93  

  ( ) 

 6,6  65,999   0  50  80  0,1 + 66  

 66  659,999   0  500  800  0,1 + 660  

 0,66  6,59999   0  5  8 B 0,1 + 6600  

 6,6  66,0000   0  50  55 B 0,1 + 66  

[1]  ,  ,   . 

[2]            
     . ,     

10     5 ,      ± 50 ,    
   55 .        

  . 

[3]    0,01  10    500   2     5 %  , ± 1 % 
 . 

    

 
 

 
  
1  

 
 

 
  1 

 

 
  

 1 
 

 
 

 

  
 

 1  
 10   

1%  
 

< 2% 
 1%  99% < 

3,3    
0,01   100  

± (0,02%  + 100 )  
  50% 

±(0.05 %  + 100 ),   
   10 %  90 %

±(0.8 %  +100 ) 

    

    1   

0,3%   10  90% < 1%     50%  

  (  ) 

 
  

 
  

, 
  

 

   
 tcal ± 5°C, 

± (%   + % 

) [2] 

.  
  

 0,047   

0,92999  [1] 

 10  45  0,25 + 0,5 

   45  - 1  0,25 + 0,25 

 1  10  10 + 2 

 0,93   

9,29999  [1] 

 10  45  0,25 + 0,5 

   45  - 1  0,25 + 0,25 

 1  10  10 + 2 



     
   1 

1-29 

  (  ) ( .) 

 
  

 
  

, 
  

 

   

 tcal ± 5°C, 

± (%   + % 

) [2] 

.  
  

 9,3   

92,9999  [1] 

 10  45  0,25 + 0,5 

   45  - 1  0,25 + 0,25 

 1  10  10 + 2 

 93   

929,999  [1] 

 10  45  0,25 + 0,5 

   45  - 1  0,25 + 0,5 

 1  10  10 + 2 

 0,93   
 8,49999  

 10  45  0,5 + 1,0 

  

 45   1  0,5 + 0,5 

 1  10  10 + 2 

 8,5  57 A [2] 
 45  500  0,5 + 0,5 

 500   1  1,0 + 1,0 

[1]   1     LCOMP. 

[2]   440     LCOMP. 

 

 
 

 
  

( ) 

 

   
 tcal ± 5°C, 

± (%   + % 

) [2] 

.  
  

 0,047   

0,65999  [1] 

 10  45  0,25 + 0,5 

   45   1  0,25 + 0,25 

 1  10  10 + 2 

 0,66   

6,59999  [1] 

 10  45  0,25 + 0,5 

   45   1  0,25 + 0,25 

 1  10  10 + 2 

 6,6   

65,9999  [1] 

 10  45  0,25 + 0,5 

   45   1  0,25 + 0,25 

 1  10  10 + 2 

 66   

659,999  [1] 

 10  45  0,25 + 0,5 

  

 45   1  0,25 + 0,5 

 1  10  10 + 2 

 0,66   

5,99999 A [2] 

 10  45  0,5 + 1,0 

 45   1  0,5 + 0,5 

 1  10  10 + 2 

 6  41 A [2] 
 45  500  0,5 + 0,5 

 500   1  1,0 + 1,0 

[1]   1     LCOMP. 

[2]   440     LCOMP. 
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  ,   
( ) 

 LCOMP     

I < 6 A  400  . 25   40   1%  
 

 10%    
  1  

 3   
20  

. 100   200   1%  
  

 10%    
  1  

  ,   ( ) 

  400   

0,3%   10  90% < 1%     50%  

  

 



2-1 

 2 

   

   

 ..........................................................................................  2-3 
   .........................................................................  2-3 

    .......................................  2-3 

   .............................................................  2-4 

   ..................................................................  2-4 

   .....................................................................  2-5 
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7.   .      
     «New pf=»     

«Power Factor =». 

8.       ,    
 . 

     
       

     , 
 ,     ,  

 +    .      
    ,   

  50,00 % (  ).    
     OFFSET,  

,       33  
(   ), 66  p-p (   )  93  p-p 
(      ).   
OFFSET   ,      

,      , 
   dBm. 

       
       . 
,   10  p-p     
    6,6  65,9999  p-p.    

     55 .    
        5 , 
    ±  50   

     55 . 

      1.   
       ,  

    ( ,  33    
   ),      

,     . 



     

      4 
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 .     ,   

       .   
,        

 ,   33  (  ), 65  p-p (  
 )  93  p-p (      

).      OFFSET ( . 
). 

 
nn113f.eps 

1.    WAVE,    
 :  (sine),   (tri), 

  (square)    (truncs). 

2.    OFFSET,     
  .    , 

       , 
0,123  ( ). 

 
nn114f.eps 

3.   ,    ,  - . 

    
 

       
     Edit Field     
  ,   .  ,   

           
 .      ( )  

     « »  
  .    ,   

      ,  
,    ±%  ppm (  ),  

   ± 1000 ppm.   4-2    
        

       
    . 
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 4-2.       

  

     . 

     . 

    

  +  

   . 

       . 

         

      . 

    ,    

        

 . 

      . 

    

       
   . , 10.00000   . 

        
,       

          
 . (      

,      .    
 ,       .) 

    ,     
 .       

( . ). 

 
nn115f.eps 

   «u»     
      OPR ( )  «unsettled», 
 ,       

. 

    

        
     (  

 )    (    
  ),       

(ppm)   (%). ,   ERR UNI  
 > 100 ppm,       

  99,      0,0100 %  100 ppm. 
     ,   

    ,  ,  
 . 



     

      4 

4-57 

 
nn116f.eps 

,    0.00030     
 10,00000 ,   0,0003/10,00000 = 0,000030, 

 30 .   (-30,0 ppm)  ,   
  10,00000     
    .   

        
. ,     -10,00000 ,   

     -10,00030,  
 -30 ppm. 

       
 .  ,  " " 

,    Fluke 5700A, 5720A, 5500A  5520A 
    “  ”.   

    . 

       
: 

  –
 

 
 

       
         

 . 

       
  : 

  –
 

 
 

 

        
       
.         
   30,0 ppm. 

       
 . ,      

  10,0000 ,     
  11,0000   ,    

   10 ,     
     :  

nominal= +10.0000 V 

rel err= -9.0909 % 
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 -9.0909%     
       (  

   11,0000 ). 

     : 

1.    . 

2.    INSTMT SETUP. 

3.    OTHER SETUP. 

4.    ERROR SETUP. 

5.   ERR REF,     - “nominal” 
 “tru val”. 

   

    (     
  )      10 

     . ,   
  (      

 )      10   
   .       

STBY ( ),     33 .  
 ,   .    , 

         
   . 

     
       -  

        
   .    

      
      . 
       

,  ,      
      . 

       
     .  
     . 
       

,      . 

      

        
: 

1.        
  . 

2.   .    INSTMT SETUP, 
   . 

3.    OUTPUT SETUP,   
   . 

4.    SET LIMITS,    
   ( ). 



     

 И   4 
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nn117f.eps 

5.     (    
   ).   

 VOLTAGE,       
 ( ). 

 
nn118f.eps 

a.    «Upper Limit»  «Lower Limit»,  
,     . 

b.   ,      ,  
   . 

6.     (     
  ).    CURRENT, 

       ( ). 

 
nn119f.eps 

a.    «Upper Limit»  «Lower Limit»,  
,     . 

b.   ,      ,  
   . 

  
         

  : 

  : 

•   Fluke  700 

•   ,  700PCK ( ,    
   ) 

  : 

•        
 

•   Fluke  700 

•   ,  700PCK ( ,    
   ) 

  4-15     
  700  . 
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    : 

1.     700    700PCK,  
  700PCK -   . 

2.   ,     700PCK,  
 700PCK       
 SERIAL 2 TO UUT   . 

3.     .    
. 

4.       , 
    700.    

   : DAMPEN (on, off), SET OFFSET 
(   )  UNITS (   ). 

5.       700,   
   (     “700PA”), 

          
OFFSET,     . 

6.      (   
  “700PA”),     : 

7.      . 

8.   SET OFFSET. 

9.      ,   
. 

 

    ,   
.    , 

  ,   . 



     

  К   /  10 Г  (10 MHz IN/OUT) 4 

4-61 

 
gok040.eps 

 4-15.   

   /  10 
 (10 MHz IN/OUT) 

 /  10  (10 MHz IN/OUT)     
  .    

       
        

 ,        
  . 

       10 MHz 
IN -       

   10 .    
 . 

    10  

       
10 ,        . 

        , 
         

    .  
      .  

        
    ,    , 

     .. 

        
     ,   : 

1.    10      
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 5  p-p   10 MHz IN BNC   . 

2.   . 

3.    INSTMT SETUP, OUTPUT SETUP, 
Φ & REF SETUP. 

4.   REF CLK,   “ext.” 

5.    . 

      10  ,  
 : 

1.    10      
  1  5  p-p   10 MHz IN BNC   . 

2.    . 

3.        
  . 

4.    INSTMT SETUP, OUTPUT SETUP, 
φ & REF SETUP. 

5.   REF CLK,   “ext.” 

6.    . 

       5522A 

         
  5522A .       
 ±20 .    ,   

  ,        . 
    : 

1.      ,  
,     4-16. 

2.   #2 ( ),   : 
•    . 

•    INSTMT SETUP, OUTPUT SETUP, 
Φ & REF SETUP. 

•   REF CLK,   “ext.” 

•    . 

3.      : 
•     ,    

     . 

•   NRM Φ REF   Φ REF SETUP  
0,00. 

4.   #2 ( ),   ,    
 . 

5.   #1 ( ),   ,    
 .      . 

    :   
       SYNC   

. 



     

  К   /  10 Г  (10 MHz IN/OUT) 4 

4-63 

 
gok023.eps 

 4-16.        

    

        
.        

      
 ,  .   

,     .    
    .   

,     . 



5522A 

   

4-64 

 
gok024.eps 

 4-17.     

  
  : 

•    (DMM) Fluke  80 

•      Fluke  
41 

•    Fluke  51 

    80 

      ,   
   Fluke  80. 



     

   4 
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      .  
      80 

      
      

 80. 

  .     
       

 .   -   
  80.      
  80         

  .      
   . 

        80, 
   ,   ,   

  .      
. 

 

       
    Fluke 5440A-7002,    

  80   .  - , 
       , 

      3-1/2.  
      : 

•     . 

•   

•        20 . 

   

     ,   
     .   

   ( )    LO  
    /  . 

(   ,   ,  ,  
  .) 

   

       
  .     

       
: 

1.      . 

 ! 

     
,     , 

     

,      
 . 
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2. ,      ,  
   ,     4-18. 

5522A CALIBRATOR87 TRUE RMS MULTIMETER

MIN MAX RANGE HOLD   H

REL Hz

mA
A

Am

mV

V

V

OFF

PEAK MIN MAX

A COM VmA   A

 
gjh025.eps 

 4-18.       
  80 

3.      : 
a.        

   . 
b.        

  3,5   .   . 
c.        

    +3,5000. 
d. ,        

,      
 ( .  ). 

e.       
35,0 , -35,0 , 350,0 . :  . ,  

    ,    
.       33 , 

    .   , 
    . 

f.       
1000   ,      ,   

 . 
g.      350    
. ,      , 

   . 
4.    : 

a.         
     . 

b.      350   60 .  
  . ,      
,    . 



     

   4 
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c. ,      ,   
 ,    

   : 

  

350  60 , 5   20  

3,500 V 60 , 5   20  

35,00  60 , 5   20  

329,0 V 60 , 5   20  

100,0  20  

200,0  20  

300,0 B 20  

1000 B 60   5  

5.   : 
a.     ,   

         
Hz   . 

b.     150   19,0   
 . ,      , 

   . 
c.     150   190 . : 

    ,     
        . 
,      ,   

 . 
6.       : 

a.     ,   
         

Hz   ,    . 
b.     300   1    
. ,       , 

   . 
c.       1,7 . 

,       , 
   . 

d.       1,0 . 
,       

000,0. 
e.  RANGE,      

 40 .      
 6,0 . ,       
,    . 

f.       2,0 . 
,       

000,0. 
7.     : 
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a.         
       . 

b.     190,0 Ω  2-  
 ( .  4-3).   . , 

     ,   
 . 

c.      19.00 kΩ, 1.900 MΩ 
 19.00 MΩ. ,      , 

   . 
d.     RANGE,    

40 nS,        
. 

e.      100 MΩ. , 
     ,   

 . 
8.      (   

    REL   80): 
a.         

       . 
b.      1,0   

 .   . ,  
    ,    

. 
c.   ,   0,470 , 

0,047   4,70 . ,      
,    . 

9.      : 
a.         

     . 
b.     3,0     

 . ,      , 
   . 

10.      : 
a.         

     . 
b. ,      ,  

   ,     4-19. 



     

   4 

4-69 

5522A CALIBRATOR87 TRUE RMS MULTIMETER

MIN MAX RANGE HOLD   H

REL Hz

mA
A

Am

mV

V

V

OFF

A COM VmA   A

PEAK MIN MAX

 
gjh026.eps 

 4-19.       
  80 

c.     35,0    . 
d.        

    +35,00 . ,  
 ,    ,  

  ,    . 
e.      350,0 . ,  

    ,    
. 

f.      ,  
     . 

g.      35,0   60 . 
,      ,   

 . 
h.       

: 

 

 

 

35,0 mA 1,0 kHz 

350,0 A 60  

350,0 A 1,0  

i.         
     . 

j.      350   0 .  
  . ,      
,    . 

k.   ,   3500   
0 . 

l.           
,       

. 
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m.      350,0   60  
  . ,      , 

   . 
n.       

: 

 

 

 

350,0 A 1,0  

3500,0 A 60  

3500,0 A 1,0  

11.    . 
a.     . 
b. ,      ,  

   ,     4-20. 

5522A CALIBRATOR

87 TRUE RMS MULTIMETER

MIN MAX RANGE HOLD   H

REL Hz

mA
A

Am

mV

V

V

OFF

A COM VmA mA

PEAK MIN MAX

 
gjh027.eps 

 4-20.         
 80 

c.      3,5   0   
 . ,      , 

   . 
d.   ,   10,0   

0 . ,      , 
   . 

e.           
,       

. 
f.      3,5   60   

 . ,      , 
   . 

g.       
: 



     

   4 
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3,5 A 1,0  

10,0  60  

10,0  1,0  

   

 ,      
      . 

 

      
 . .     

  .     
   80. 

1. ,      0   
   .    ,   

. 

2.     80    
    . 

3.      ,    
 4-19. 

4.     3,5      
. 

5.        
3.500 ±0.001.    R21   

 . 

6.       
         

3,500   100 . 

7.        
3.500 ±0.002.    R34   

 . 

8.      10 . 

9.        
3.500 ±0.004.    C2   

 . 

10.      35,00   10 . 

11.        
3.500 ±0.004.    C3   

 . 

    41 

       
    41,    

"  ",      
 .      
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    . 

 

      .  
      

41      
    

   , - , var 

       , 
-   var  . .  4-3 

 ! 

      
, ,      

.        

  . 

 4-3.   ,   

  

 

   

 

, , 

 

  AUX, 

, 

.  

/  /  VAR/KVAR, 

  

 41 

Э  

 

 

60  .  

60  

MIN MAX MIN MAX MIN MAX MIN MAX 

5.0  0,0 30.0  145 156 145 156 0 4 -2 2 

8,0  0,0 30.0  234 246 234 246 0 4 -2 2 

100,0  157,0 150,0  -14,3k -13,3k 14,5k 15,6k 5,4k 6,3k 155 159 

100,0  157,0 360.0  -37k -29k 32k 40k 10k 18k 155 159 

10,0  46,0 1,40  9,2 10,2 13,5 14,5 9,6 10,6 44 48 

100,0  46,0 1,40  92 102 135 145 96 106 44 48 

 

1.      41,    
 4-21. 

 

        
 41      

(1  = 1 ). 



     

   4 
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5522A CALIBRATOR

POWER HARMONICS

ANALYZER41®

 
gjh028.eps 

 4-21.          
  40 

2. ,   EARTH ( ) .   , 
  . 

3.      5,0   60   
 NORMAL  30   60    AUX. 

4.     WAVE MENUS,  - φ & REF MENUS. 
,    AUX φ NRM  0,00 .  

 . 

5.  W   VAW   . 

6.       ,  
   . ,    

W/KW, VA/KVA  VAR/KVAR       
,    4-3. 

7.       ,  
   . ,    

         
 ,    4-3. 

8.        
    ,   

 4-3. 

9.     ,     
 . 

     

1.       ,  
  . 

2.   VAW      , 
          

V. 
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3.   VAφ REF      
   ,        

 AΦ. 

4.   SMOOTH      
   ,        

 -20s. 

5.   NORMAL   V  COM   
. 

6.    AUX    Current Probe 
  . 

7.      7,0   60   
 NORMAL  700   60    AUX.   

WAVE MENUS,  - Φ & REF MENUS  ,   
   10,0 .   HARMONIC 

MENU  ,   HARMONIC   “1”,  
 FUNDMTL -  “aux.”   . 

8.      . 

9. ,         
     ,   
 4-4. ( :    

  ,     
    ,     

       
 NORMAL.) 

10.         
,    4-4. 

 4-4.    ,   

   Normal  

5522A 

 

 Fluke 
   

   
   

 
  

(V)  ( .) No. MIN MAX MIN MAX 

7,00 1 -10 1 6,7 7,3 8 12 

7,00 3 -20 3 6,7 7,3 14 26 

7,00 9 -30 9 6,7 7,3 21 39 

7,00 13 -40 13 6,7 7,3 29 51 

7,00 21 -50 21 6,5 7,5 35 65 

7,00 31 -60 31 6,2 7,8 40 80 

11.   ,      
. 

     

1.   VAW      , 
          

A. 

2.   VAφ REF      
   ,        

 Vφ. 



     

   4 
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3.   SMOOTH      
   ,        

 ~20s. 

4.   NORMAL   V  COM   
. 

5.    AUX    Current Probe 
  . 

6.      7,0   60   
 NORMAL  20   60    AUX.   

WAVE MENUS,  - φ & REF MENUS  ,   
   10,0 .   HARMONIC 

MENU  ,   HARMONIC   “1”,  
 FUNDMTL -  “normal.”   . 

7. ,         
     ,   
 4-5. 

 4-5.    ,   

   AUX  5522A 
 

 Fluke 
   

   
   

 
  

( ) No. ( .) No. MIN MAX MIN MAX 

20,0 1 10 1 19,1 20,9 8 12 

20,0 3 20 3 19,1 20,9 14 26 

20,0 9 30 9 19,1 20,9 21 39 

20,0 13 40 13 19,1 20,9 29 51 

20,0 21 50 21 18,7 21,3 35 65 

20,0 31 60 31 18,1 21,9 40 80 

  Fluke 51 

 Fluke 51       
  J  K.     
  ,     .  

      
 . 

 

      .  
      

51       
   . 

  

       
       

 23 °C ±5 °C (73 °F ±9 °F). 

1.   Fluke 51    
  (  4-22).   
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  ё     . 
,     K,   

       K. 

 
gok029.eps 

 4-22.       50 

2. ,   EARTH ( ) .   , 
  . 

3.   ,    . 
,    OUTPUT   “tc”.  
  ,      

OUTPUT,   . 

4.         TC 
MENUS. ,    REF SRC   
“intrnl.”    ,   REF SRC. 

,    TYPE   J  K,  
  ,      51. 
   TYPE     

 . 

5.   ,    4-6,  
,      ,   

  ( .  1). 



     

   4 
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 4-6.   

  [1]  5522A 
   

, C , F 

K  -182,0 °C  -182,0 ±(0,9)  -295,6 ±(1,6) 

K  -80,0 °C  -80.0±(0.8)  -112,0 ±(1,4) 

K  530,0 °C  530,0 ±(1,2)  986,0 ±(2,3) 

K  1355,0 °C  1355,0 ±(2,1)  2471,0 ±(3,8) 

J  -197,0 °C  -197,0 ±(1,0)  -322,6 ±(1,7) 

J  258,0 °C  258,0 ±(1,1)  496,4 ±(1,9) 

J  705,0 °C  705,0 ±(1,5)  1301,0 ±(2,7) 

[1]            . , 
      K      J. 

  

       Fluke 
51.      ,   

,    17 - 20. 

  

    Fluke 51 
     

     
    . 

1.       .  
        . 

2. ,      ,   
   ,     4-22. 

        
 , ,    
     . 

3.    TP1    
    (ON/OFF).  

    TP1   3   
 .      

  . 

4.      °C  T1. 

 

      
      

.     10 μV/ °C  
,       

TC. 

5.  ,   . ,    OUTPUT 
  “tc”.    ,   

   OUTPUT,   . 
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6.     TYPE,     
10μV/°C.   ,      

 TC. 

7.   TC MENU. 

8.     REF SRC,     
“external”. 

9.   REF,      
. 

10.    ,      
 0 °C. 

11.   ,       . 

12.   . 

13.      ,  
  T1 (R7),     

 25.2 °C ±0.1 °C. 

14.      5380.7 °C.   tc 
   53,807 . 

15.      ,  
 R21,      

+1370.0 °C ±0.4 °C. 

16.     ,     
 .     

.      
. 

17.      ,   
  TP2,      , 

     VIEW.  
 ,    . 

       
   ,     VIEW  

 ,     . 

18.      K (     
  the 5520A-525/LEADS)    Calibrator 

MEAS TC (   ),     
 ,  -     

 .       
  Q1. :     

    .   
 ,       

.    . 

19.   R16     
 ,     . 

      . 
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 .   

 ! 

 5522A   
  1020  .    

  ,   
      

    . 

      
  ,    – 
. Fluke     
   . 

      
,     

  .  
    SRQ  

 ,    
 SRQ (Service Request Enable).   

     : 

10 PRINT @4, “*CLS” !   

20 PRINT @4, “*SRE 8” !     SRE  

30 ON SRQ GOTO 1000 !   SRQ  

100  !     

 

900 STOP !   

 

1000 REM   SRQ  !   

1010 PRINT @4, “FAULT?” !    

1020 INPUT @4, A% !    

1030 PRINT @4, “EXPLAIN? “;A% !    

1040 INPUT @4, A$ !    

1050 PRINT “Fault “;A$” detected” !   

1060 PRINT @4, “STBY” !  5522A    

1070 STOP 

    ,   
    ,     

,       . 
         

:   IEEE-488 (     
  GPIB),     RS-232, SERIAL 1 

FROM HOST  SERIAL 2 TO UUT. 

IEEE-488    IEEE-488     
    .  IEEE-488    
,        

 .  ,     
 ,   .    IEEE-488 

   MS-DOS -    
( )      IEEE-488.    

        ,   
      Fluke 

MET/CAL  5500/CAL,      
MET/TRACK.   IEEE-488     5-1.  

     IEEE-488  MET/CAL,   
       

IEEE-488.        
  IEEE-488. 



5522A 

   

5-4 

 
gok041.eps 

 5-1.      IEEE-488 

 



     
   IEEE-488    5 

5-5 

RS-232    SERIAL 1 FROM HOST     
,   SERIAL 2 TO UUT     

        . 
        
,         

        
Fluke MET/CAL  5500/CAL       RS-232. 

     RS-232   
 5-2. 

   IEEE-488  RS-232    
        . 

       «  »  
.        6, 

«  ». 

  IEEE-488   
 
       

     IEEE 488.1.  IEEE-488 
     IEEE-488.2,  

  IEEE-488. ,    IEEE-
488.   , , /   

.       
  / . 

   IEEE-488    . 
      IEEE-488  

  Fluke,    METCAL  METRACK.    
  5500/CAL,       
 RS-232. 

   IEEE-488    
  : 

1.       IEEE-488     
15 . ,   ,  

  13  . 
2.       IEEE-488,    

 IEEE-488,     :  2 , 
     ,  20 . , 

   8 ,     2 x 8 = 16 
.     15 ,     

20 . 
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gok042.eps 

 5-2.      RS-232 

 



     
   IEEE-488    5 

5-7 

   IEEE-488 

         
IEEE-488     .    

 GPIB      GPIB  . 

1.   .      
 ,      

   . 

2.       . 

3.     . ,   
  HOST  gpib.     

GPIB (  0  30)     UP/DOWN. 
  4. 

Select

 
nn120f.eps 

4.    (    ,    
 STORE CHANGES/DISCARD CHANGES (  

/  ), ,     
 ,  .   STORE CHANGES 

(  ),  gpib     
    . 

  IEEE-488 

        IEEE-
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488         
 Win32 Interactive interface cardControl.    

    National Instruments  . 
( .  9, « »)     

 5-3. 

 
gok043.eps 

. 5-3.   IEEE-488 

      IEEE-488  
  Win32 Interactive Control. 

1.   “   IEEE-488”,    
 ,       GPIB.  
  GPIB (   4). 

2.     IEEE-488     
 IEEE-488. ( .   9 “ ”   

IEEE-488,   Fluke.) 

3.     "   NI-488.2M 
 ...(   )". 

4.    NI488.2M  "   
Win32". 

5.   DOS  ,   : 

[  



     
   RS-232 Host    5 

5-9 

6.          
  IEEE: 

<ibdev 0 4 0 10 1 0> 

         
.        , 

    . 

7.     <ud0:>.     <ibwrt 
"remote">    ENTER (  RETURN). 

8. ,        
. 

9.   Local ( )   Control ( )  
 OK    . ,   

      ( . ). 

 
nn323f.eps 

10.     ud0:  <q>    ENTER (  
RETURN). 

  RS-232 Host   
 
      RS-232    

     SERIAL 1 FROM HOST (  5-2). 
     ,   

, ,     Windows,   
Visual Basic,       Windows-

 Fluke,   5500/CAL  MET/CAL. 

     RS-232    15  (50 
),     ,   , 

    (   )  
 2500 . 

   RS-232 Host 

   SERIAL 1 FROM HOST   
.    RS-232   

   COM .   
  (    ), 9600 / , 8  

, 1 -     .   
   ,  EOL (  )   

EOF (  ). 

1.   .      
 ,      

   . 

2.       . 

3.       , 
    ,    

 4. 
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Select
To Step 4  

nn121f.eps 

4.       (HOST 
serial)      COM ,  

   . (   
     3, « ».)  

    ,     
   ,   «Remote I/F comp». 



     
   RS-232 Host    5 

5-11 

 
nn122f.eps 

5.    (    ,    
 STORE CHANGES/DISCARD CHANGES (  

/  ), ,     
 ,  .    

,      
    . 

   RS-232 Host  

         
  RS-232 Host ,    COM  

.      5-4. ,   
  -  . ( .   C 

     RS-232.) 
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gok044.eps 

. 5-4.    RS-232 Host  

Terminal      Terminal,   
Windows (  )      RS-232 
Host.       "term"  

 "Remote I/F"   4     RS-232 Host. 

Visual Basic      Visual Basic ( .  
D)     RS-232 Host    RS-232 

 . 

    RS-232    Terminal 

        
RS-232 Host    Windows Terminal (  ). 

1.   “   RS-232 Host”,    
 ,        RS-232 

Host.    RS-232 Host,     
. 

2.      COM    SERIAL 1 
FROM HOST    -   RS-232. 
( .   C      RS-232.) 

3.    Windows . 

4.  Terminal    Accessory   
 ( . ).      

, ., host.trm,      
         7.   

    5. 

 
nn308f.bmp 



     
   RS-232 Host    5 

5-13 

5.   Communications ( )   Setting ( ). 
  RS-232,     

.      
     COM1  ,    
 .    COM.  . 

 
nn309f.bmp 

6. ,        . (  
        

.) 

7.   Terminal   REMOTE   <Enter>. 
,       REMOTE 

CONTROL (  , . ). 

 
nn325f.eps 

  REMOTE     . 
     ,      

REMOTE CONTROL,    4    RS-
232 Host    REMOTE I/F  comp  term. 

     , ,  
RS-232  .    4   

 RS-232 Host     RS-232,  
  ,    5. 

      ,    3 
   RS-232 Host    serial  

 . ,     RS-
232.     -  ,   RX  TX 

 ( .  C).     
  COM  . 

8.   LOCAL   <Enter>. ,  
       ( . ). 
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nn323f.eps 

       ,   
 6 «  ».     

Exit ( )   File ( ),    Terminal. 

:       Terminal  
 ,  Save ( )   File ( )  

 , , host.trm. 

    RS-232 Host   Visual Basic 
      RS-232 (Host)  

   Visual Basic   Windows .   
,   ,    D, 

“      Visual Basic”    
RS-232 Test. 

      RS-232  
  Visual Basic. 

1.   “   RS-232 Host”,    
 ,        RS-232 

Host.    RS-232 Host,     
. 

2.      COM    SERIAL 1 
FROM HOST    -   RS-232. 
( .   C      RS-232.) 

3.      Test Ports (  
)    RS-232 Test ( . ). 

 
nn310f.bmp 

4. ,         
(    ),    Command1 button 
( . ). 

 
nn311f.bmp 



     
   RS-232 UUT    5 

5-15 

5. ,       REMOTE 
CONTROL (  , . ). 

 
nn325f.eps 

6.   Command2. ,    
     ( . ). 

(  Command3     RS-232 UUT, 
.    .) 

 
nn323f.eps 

7.  ,       "Close" 
( ). 

  RS-232 UUT   
 

  SERIAL 2 TO UUT   
       ( .  5-1  5-2). 

« »      COM-  
   .  UUT_* ( .  6)    

    UUT. 

     RS-232    15 , 
    ,   , 

    (   )  
 2500 . 

   RS-232 UUT  

   SERIAL 1 FROM HOST   
.    RS-232   

   COM .   
  (    ) 9600 / , 8  

, 1 -     .   
   ,  EOL (  )   

EOF (  ). 

1.   .      
 ,      

   . 

2.       . 

3.       , 
    ,    

 4. 
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nn125f.eps 

   RS-232 UUT    RS-232 
Host. 

         
   RS-232 UUT   RS-232 Host 

    ,     5-5. 
,    UUT    (  

- ). ( .   C      
RS-232.) 



     
   RS-232 UUT    5 

5-17 

 
gok045.eps 

 5-5.    RS-232 UUT   RS-232 Host  

Terminal      Terminal,   
Windows (  )     RS-232 UUT. 

Visual Basic      Visual Basic ( .  
D)    RS-232 Host    RS-232 UUT. 

    RS-232 UUT    Terminal 

       RS-232 UUT 
   Windows Terminal (  ). 

1.  "    RS-232 UUT”   
 RS-232 UUT      

 UUT RS-232. 

2.  "    RS-232 Host   
 Terminal”     RS-232 Host  

     PC COM.   9 
          3. 

3.   Terminal  UUT_SEND “<  uut>“,  <  uut> 
  ,     

,   <Enter>.    
. ,      

 REMS,  UUT_SEND “REMS\n”   <Enter>. 

    \n,    (CR)  
   .     \r 

(   ), \t ( ), \b ( ) and \f (  ). 
        

,        
. 

 UUT_SEND “<  uut>“     
.      ,  ,   
     .   

“   RRS-232 Host”   .  
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4.   UUT  ,    3  
  RS-232 UUT     RS-232 

UUT.  ,      
 ,    - . ,    
 ( ) ( )  ,   . 

5.     UUT   Exit ( )  
 File ( ),    Terminal. 

    RS-232 UUT   Visual Basic 

      RS-232 UUT  
 RS-232 Host       Visual Basic .  

 ,   ,   
 D, “      Visual Basic”  

 ,    . 

      RS-232  
  Visual Basic. 

1.     RS-232 UUT,    
 ,     RS-232 UUT  

      UUT RS-232. 

2.     RS-232 Host   Visual 
Basic     RS-232 Host.   6 

          3. 

3.   Command3 (  ).   
   ,    

 (  D) “      
Visual Basic”. 

 
nn311f.bmp 

 UUT  ,   RS-232,   
  UUT    UUT. ,   

      
 (   - ) .   Visual 

Basic,  ,   UUT  ,   
,   ,   . 

4.  ,       "Close" 
( ). 

  RS-232 UUT   IEEE-488 

      Win32 Interactive 
Control,   National Instruments   

 . .   , 
  ,     5-6. ,   

 UUT    (  - ). ( . 
  C      RS-232.) 



     
   RS-232 UUT    5 

5-19 

 
gok046.eps 

 5-6.   RS-232 UUT   IEEE-488  

       RS-232 UUT 
 IEEE-488    Win32 Interactive Control. 

1.   “   IEEE-488”,    
 ,       GPIB. 

2.    IEEE-488    
 IEEE-488  .    

          3. 

3.    Start ( ),    Programs ( ). 

4.  "NI-488.2M software for (  NI-488.2M )... (  
 )". 

5.    NI488.2M  "   
Win32". 

6.   DOS  ,   : 

 

7.          
  IEEE: 

<ibdev 0 4 0 10 1 0> 
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8.          
.        , 

    . 
9.     <ud0:>.       

<ibwrt "uut_sendb 82,69,77,83,11,13"> 

10.   ENTER (  RETURN).    
REMS<CR><LF>    UUT.    

 Win32 Interactive Control   .  
        

  National Instruments,   Win32 
Interactive Control.  "count" ( )   

,   . 

 
11. ,       

 . 
12.     ud0:  <q>    ENTER (  

RETURN). 

     
 

     (    )  
,         
       .   , 
,   ,    

 ,  . 

  

      .   
        
. 

    

      , 
  ,      

     ,    
  . 

  

      ,    
RS-232 REMOTE,   IEEE-488   REN,    

 .      



     
       5 
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        .  

    : 

 
nn325f.eps 

        
    .     

      
  «Go To Local».     

 ,  RS-232    
LOCAL  IEEE-488    GTL (Go To Local –   

 )     . 

    

      ,     RS-
232 LOCKOUT,    IEEE-488 LLO   

  .     
     : 

 
nn325f.eps 

        
    .     

     .  
        
  RS-232 LOCAL   IEEE-488 GTL (Go To Local). 

  5-1      
   . (     

 IEEE-488 GPIB .   “    IEEE-488 ”. 

 5-1.    

     

GPIB 

  

 

 

  MLA (REN 
) 

REMOTE 

  
 

 LLO LOCKOUT 

 

  
 «Go to Local»

GTL  REN 
False ( )

LOCAL 

 
  

 LLO LOCKOUT 

  
 

  REN  LOCAL 

 
  

 MLA (REN 
) 

REMOTE 

 
  

  REN  REMOTE 

  
 

 GTL  
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  RS-232 
 RS-232    EIA (Electronic 

Industries Association)   RS-232.  RS-232 
       

 300  9600 /  ( )    50 .  SERIAL 
1 FROM HOST       DTE 
(  ),   SERIAL 2 TO UUT   DCE 
(    ). .  C   

     RS-232.    . 
  EIA   RS-232. 

   RS-232 ( ,   )   
 5-2. 

 5-2.   RS-232 

  

CTS    

DB-9  DB, 9  

DB-25  DB, 25  

DCD    

DCE     

DSR    

DTE   

DTR    

GND  

RI   

RLSD    

RTD    

RX   

TX   

  IEEE-488 
  IEEE-488      

      .  
    1 / ,   

    20 .    
   4 .     

    RS-232,    
     IEEE   IEEE. 

,  REMOTE        
 IEEE-488      

 ,       ,   IEEE 
   remote function      

 REN.         , 
  ,    RS-232.   

IEEE-488    5-3. 



     
   IEEE-488 5 

5-23 

 5-3. Э  RS-232  IEEE-488 

 IEEE-488 Э  RS-232 

GTL  LOCAL  

GTR  REMOTE 

LLO  LOCKOUT 

SDC, DCL  ^C (<Cntl> C) [  ] 

GET  ^T (<Cntl> T) [   
] 

SPE, SPD  ^P (<Cntl> P) [   
 ] 

UNL, UNT (    RS-232) 

 IEEE-488    IEEE 488.1  488.2.  
 .    IEEE-488.1  IEEE-488.2. 

IEEE-488.1  IEEE-488.1     . 
         

,        .  
       . 

       . 
 ATN     DIO    

 ( )    DIO ( ).  EOI  
           
 ATN  .  SRQ    

   ,    .  IFC 
        

    .  REN     
   . 

IEEE-488.2  IEEE-488.2     
,     ,  ,  

     . 

  ,      . 
5-7   C     IEEE-488. 

 M –  
 U -  

 AC -    DD - -  
 AD -  (   ) HS –  
 UC -    SE –  
 ST -  

 B1, B2,  . . -   
      = 0 =  
   -     = 1 = 
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- 

 

 

 

 
M 
N 
E 

M 

 
 

 

 

 

 

T 

Y 

P 

E 

 

 

 

L 

A 

S 

S 

 

D

I

O

8

 

D 

I 

O

7 

 

D 

I 

O

6 

 

D 

I 

O

5 

 

D 

I 

O

4 

 

D 

I 

O

3 

 

D 

I 

O

2 

 

D

I 

O

1 

 

D 

A 

 

 

 

N 

R 

 

D 

 

 

N 

D 

A 

 

 

 

A 

T 

N 

 

 

E 

O 

I 

 

 

S

R

Q

 

 

I

 

 

R

E

N

 

ACG    M AC  0 0 0        1     
ATN ! U UC            1     
DAB   M DD B8 B7 B6 B5 B4 B3 B2 B1    0     
DAC   U HS           0      
DAV   U HS         1        
DCL   M UC  0 0 1 0 1 0 0    1     
END  U ST            0 1    
EOS   M DD B8 B7 B6 B5 B4 B3 B2 B1    0     
GET    M AC  0 0 0 1 0 0 0    1     
GTL    M AC  0 0 0 0 0 0 1    1     
IDY  U UC             1    
IFC   U UC               1  
LAG    M AD  0 1         1     
LLO   

 
M UC  0 0 1 0 0 0 1    1     

MLA    M AD  0 1 B5 B4 B3 B2 B1    1     
MTA    M AD  1 0 B5 B4 B3 B2 B1    1     
MSA    M SE  1 1 B5 B4 B3 B2 B1    1     
NUL   M DD  0 0 0 0 0 0 0         
OSA    M SE  (OSA = SCG  MSA-NOT) 
OTA    M AD  (OTA = TAG  MTA-NOT) 
PCG    M ----  (PCG = ACG  UCG  LAG  TAG) 
PPC   

 
M AC  0 0 0 0 1 0 1    1     

PPE   
 

M SE  1 1 0 B4 B3 B2 B1    1     

PPD   
 

M SE  1 1 1 B4 B3 B2 B1    1     

PPR1    1 U ST        1    1 1    
PPR2    2 U ST       1     1 1    
PPR3    3 U ST      1      1 1    
PPR4    4 U ST     1       1 1    
PPR5    5 U ST    1        1 1    
PPR6    6 U ST   1         1 1    
PPR7    7 U ST  1          1 1    
PPR8    8 U ST 1           1 1    
PPU    

 
M UC  0 0 1 0 1 0 1    1     

REN   U UC                1
RFD    U HS          0       
RQS    U ST  1          0     
SCG    M SE  1 1         1     
SDC    M AC  0 0 0 0 1 0 0    1     
SPD   

 
M UC  0 0 1 1 0 0 1    1     

SPE   
 

M UC  0 0 1 1 0 0 0    1     

SRQ    U ST              1   
STB   M ST B8  B6 B5 B4 B3 B2 B1    0     
TCT   M AC  0 0 0 1 0 0 1    1     
TAG    M AD  1 0         1     
UCG    M UC  0 0 1        1     
UNL   M AD  0 1 1 1 1 1 1    1     
UNT   M AD  1 0 1 1 1 1 1    1     

 5-7.    IEEE-488 



     
   5 
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       , 

   .      
488.2,      IEEE-488  RS-232,  

   RS-232,    
“    RS-232”. (     

 .  IEEE 488.2.) 

     ,   
 , .  6, «  ». 

           . 

     , 
  ,    : IEEE-488, 

  RS-232,   RS-232    
RS-232. (          

 ). 

 IEEE-488  IEEE-488 ,    
   .     

         
 . 

  RS-232   RS-232  
 ,    ,   

   ( )   
. 

  RS-232   RS-232 , 
      .  

         
    . 

  RS-232   RS-232   
        .  

 ,      
 RS-232.       

  UUT_SEND ,     
 UUT_RECV? ,   UUT_FLUSH    

  . 

  

         
,      .   

  .. 

-   
-      . 

 -    : 

OUT 100 V, 1 A, 60 HZ 

      100  
 . 

  
    IEEE 488.2     

  .      
 *.       IEEE-

488  RS-232   .    
 : 

*IDN? 

      . 
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   ,    
        ,    
.     ,   

  ,  : 

RANGE? 

       . 

  (IEEE-488) 
       

 IEEE-488.   ,   , , 
        , 

  .    
       . 
        

 ATN " ". (  -     
      ATN " "). 

     , ,    
-    ,   

   ( ). ,    
 -     
   MTA (   ). 

 IEEE-488   .   5-4 
  ,  .  

 5-4    BASIC    
.   5-5   , 

 . ,    ,  
   BASIC PRINT  ,     

  -    . 

      
. ,   DAV, DAC  RFD 
      , 

     . 

 5-4.   IEEE-488 ( ) 

   

ATN !  , ,   , 

      ,   

    . 

  ATN   ,   

    -

    ,  

 . 

DAC       NDAC  

 . 

DAV  

 

    DAV. 

DCL    /   

END  , ,    

 EOI   . 



     
   5 

5-27 

. 5-4.   IEEE-488 ( ) ( ) 

   

GET   

 

       

 . 

GTL   

 

      

     . ( . 

 5-1.) 

LLO  

 

  

     

  . ( .  5-1.) 

IFC    ,     

 . 

MLA           

.    MLA, 

   -    

   . 

MTA           

.    MTA, 

   -    

   . 

REN        

  . ( .  5-1.) 

RFD        NRFD  

 . 

SDC   

 

   ,   DCL,    

       

. 

SPD  

 

 

   "  

 " 

SPE  

 

 

      

      

 ,   .  

UNL        

  .   UNL 

  ,    

 -    . 

UNT  

 

      

  .   UNL 

  ,    

 -    . 
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 5-5.   IEEE-488 ( ) 

   

END  , ,    

  EOI.   EOI, 

   ASCII-  LF   

   . 

DAC       NDAC  

 . 

DAV  

 

    DAV. 

RFD       NRFD   

. 

SRQ   

 

 ,     

  ,  ,   

 . .    "  

 ”. 

STB         

   (   

SPE). 

 

  

       ,   
  . ,      

  , 

OUT 1 V, 60 HZ 

OPER 

       1  
  60 ,      .     

    : 

OUT 1 V, 60 HZ ; OPER 

       .  
   ,      -

   . ( . «  ».) 

  
  –     ,    

 ( . «  »),   , 
         . 

       «;». 
 ,       ,  

   . 

  6    . 

 ,    , : 

CUR_POST DBMZ DC_OFFSET HARMONIC OUT WAVE 

        

*RST; OUT 100V, 1kHZ; WAVE SINE 

    

WAVE TRI 



     
   5 
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OUT 10V, 1kHZ 

 WAVE TRI  .  100    
 .   WAVE  OUT  . 

   

WAVE TRI; OUT 10V, 1kHZ 

 .  WAVE  OUT  ,  
 10    . 

  

,   ,     
   ,   
,         

,     . 

  6    . 

 ,    , : 

CUR_POST MULT STBY 

DBM OLDREF SYNCOUT 

DC_OFFSET OPER TC_OFFSET 

DPF OUT TC_OTCD 

DUTY PHASE TC_REF 

EARTH PRES_UNIT TC_TYPE 

EXTGUARD RANGELCK  TSENS_TYPE 

HARMONIC REFCLOCK WAVE 

INCR REFPHASE ZCOMP 

LCOMP *RST  

LOWS RTD_TYPE  

   *WAI,    
     . 

: 

OUT 1 V, 1 A, 60 HZ ; *WAI 

     *OPC  *OPC?  
   . ( . «  

  5522A».) 

  

,   ,  
 . 

  6    . 

   . 

,      . 

   ,   CALIBRATION  
      ENABLE: 

 CLOCK  (   ,   ) 
 FORMAT ALL 
 FORMAT CAL 
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 *PUD 

     ,   
CALIBRATION    NORMAL,     

   . (        
  RS-232.) 

   RS-232  

 RS-232     RS-232. 

  IEEE-488  RS-232      
 ,     IEEE-488,    

     IEEE-488. , 
 RS-232   REMOTE     

 .   IEEE-488     
 REMOTE   ,    ,      
,       IEEE-

488.     IEEE-488    
 RS-232    5-6. 

 5-6.    RS-232 

 IEEE-488 
[1]

 Э  RS-232 

GTL  LOCAL 

GTR  REMOTE 

LLO  LOCKOUT 

SRQ  SRQSTR 

SDC, DCL  ^C (<Cntl> C) [  ] 

GET  ^T (<Cntl> T) [   ] 

SPE, SPD  ^P (<Cntl> P) [    

] 

[1] . “  IEEE-488”    . 

   ,   ,   
   IEEE-488,    ,  

       RS-232 Host   
      IEEE-488.     
. 

 SP_SET SPLSTR SRQSTR 
 SP_SET? SPLSTR? SRQSTR? 

   IEEE-488 

 IEEE-488  ,     
IEEE-488.   ,  ,     RS-232. 
( . “    RS-232”.)      
IEEE-488   ,   LOCAL, REMOTE  LOCKOUT,  

    IEEE   ( .  5-7). 



     
   5 
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 5-7.    IEEE-488 

 IEEE-488 
[1]

   

GTL  LOCAL 

GTR  REMOTE 

LLO  LOCKOUT 

SRQ  SRQSTR 

SDC, DCL   

GET   

SPE, SPD     

[1] . “  IEEE-488”    . 

  

       
.       . 

   

  5-8         
  .        
    . 

 5-8.         

 

  

HZ    

KHZ    

MHZ    

UV    

MV    

V    

KV    

UA    

MA    

A    

PCT  

PPM   

DBM      1   

 600 Ω 
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. 5-8. ,        
( ) 

  

OHM    

KOHM    

MOHM    

NF    

PF    

UF    

MF    

F    

CEL     

FAR     

NS    

US    

MS    

S    

PSI       

MHG      

INHG      

INH2O      

FTH2O      

MH2O      

BAR    

PAL    

G/CM2       

INH2O60F       60   

       
 : 

1.      ,   
 . : OUT 1V, 2A. 

2.      15  ,   
     ±1.0E±20. 

3.        
   . 

4.    , ,   
   OUT 1V, ,2A. 

5. ,  4+2*13,     
. 

6.          : 
     (   

  IEEE-488.2). 



     
   5 
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   #0    ASCII  ,   
 EOI (  RS-232       

  ). 

       
 .     #n  n-  . 

n-         . 
, .   UUT_SEND  *PUD   6. 

     
     6,  ,  

.        (  
  ).      

.      ,    
  .   ,  ,  

    .   
     ,    
      .   

6   ,      
  . 

  
  5-9       

 IEEE-488  RS-232. 

 5-9.   

 

 

ASCII-    

 

 

  

    

  (CR) 13 Chr(13) <Cntrl> M \n 

  (LF) 10 Chr(10) <Cntrl> J \r 

 (BS) 8 Chr(8) <Cntrl> H \b 

  (FF) 12 Chr(12) <Cntrl> L \f 

: 

   RS-232 OUT 1 V, 60 Hz <Enter> 

 UUT SEND “REMS/n”  <Enter> 
 UUT_SEND #205REMS^M <Enter> (^M  <cntrl>M)  

  RS-232 Comm1.Output = “OUT 1 V, 60 Hz” + Chr(10) 

(   Visual Basic) Comm1.Output = “UUT_SEND “”REMS/n”” “ Chr(10) 

 IEEE-488 OUT 1 V, 60 Hz 

(  ) UUT_SEND “REMS\N” 

 IEEE-488   ASCII-  LF  
  EOI       

  .     
        

 . 

•  ASCII LF 

•   ASCII,      
 EOI 

 RS-232/      EOL (  
)     .      

(CR),   (LF)    (CRLF). ( . «  
  RS-232»    .) ,  

,    CR, LF  . ( . 
  5-9.) 
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       (  
   ,      

«   »): 

1.    (DIO8) . 

2.     7-   ASCII. 

3.       . 

4.  ASCII,     32 ( ) 
,      10 (LF)  13 (CR),  

   *PUD .     
       . 

   
     6,  ,   

  .  ,    
,       « »  

.          5-10. 

 5-10.    

   

          

     -32768  32768. 

         . 

: *ESE 123; *ESE? 

: 123 

   

 

,     15     , 

  ±E20. 

: DC_OFFSET? 

: 1.4293E+00 

   ASCII,   . 

: SRQSTR «SRQ from 5522A»; SRQSTR? 

: «SRQ from 5522A» 

  

 (CRD) 

       . 

: OUT 10V, 100HZ; FUNC? 

: ACV 

 ASCII 

(IAD) 

  ASCII     EOM.   

         

. 

: *OPT? 

: SC600 

   CAL,     , 

   . 



     
    5522A 5 

5-35 

. 5-10.    ( ) 

   

     ,    IEEE-488.2.  

     *PUD? .    

: 

#(   ) ( ) (  ) 

    ,    

   < >.       0 

– 9 (   ASCII 48 – 57).     

 < >     , 

     <  >.  

   64 . 

: *PUD «test1»; *PUD? 

: #205test1 

   5522A 
     ,    

 ,       
,     5-8.     

   IEEE-488.2.    
 .     ,  

 SRQ (   )  16-  ,  
 ,    .   5-11 

      /   
  . 

 5-11.       

  
 

 

 

 

    (STB) *STB? ⎯ 

     (SRE) *SRE? *SRE 

   (ESR) *ESR? ⎯ 

    (ESE) *ESE? *ESE 

   (ISR) ISR? ⎯ 

    (ISCR) ISCR? ⎯ 

ISCR   1  0 ISCR0? ⎯ 

ISCR   0  1 ISCR1? ⎯ 

     (ISCE) ISCE? ISCE 

ISCE   1  0 ISCE0? ISCE0 

ISCE   0  1 ISCE1? ISCE1 

          
  .    

         
      .   
 IEEE-488      
     SRQ   

    ,  .  
   RS-232,  SRQSTR   

 ,    SRQ. ( .  
 SRQSTR   6    .) 
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    (STB) 

      (STB)  
   .    

(   0)   .   STB 
   5-9.      

  RS-232,   ^P (   
   <Cntl>   P)  SPLSTR 

(   )   .   
*STB,      RS-232,  SPLSTR  SPLSTR?  

 6    . 
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01234567

01234567
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&
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&
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o

g
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a
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O
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Event Status
Register
Read using *ESR?

Event Status
Enable Register
Read using *ESE? 
Write using *ESE
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0 C
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E
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0 O
PC

00

0123457
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&
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o

g
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O

R

Status Byte Register

Service Request
Enable Register

ESB MAV

Read using *SRE?
Write using *SRE 

Error Queue
Read using ERR?

Read by Serial Poll

Read using *STB?

Service Request
Generation

SRQ
on

IEEE bus

Output Buffer

EAV ISCB

&

&
&

&

&
&

&

L
o

g
ic

a
l 
O

R

Instrument Status
Change Registers
Write using 
ISCE0? (1 to 0 transition)
ISCE1? (0 to 1 transition)
ISCE?   (1 to 0 OR 0 to 1)

0 R
PTBSY

SETTLE
D

R
EM

O
TE

0 U
U
TBFU

L

&

U
U
TD

ATA

&

H
IV

O
LT

&

M
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C
H
G

&
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PC
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&

0

&

0

&

0

&

0

&

O
PER

9101112131415 8 7 6 5 4 3 2 1 0

9101112131415 8 7 6 5 4 3 2 1 0
Instrument Status
Register
Read using ISR?  

0

Data
Available?

Error
Available?

9101112131415 8 7 6 5 4 3 2 1 0

MSS

6
RQS

Instrument Status
Change Enable
Registers

Write using 
ISCE0 (1 to 0 transition)
ISCE1 (0 to 1 transition)
ISCE   (1 to 0 AND 0 to 1)

Read using 
ISCE0? (1 to 0 transition)
ISCE1? (0 to 1 transition)
ISCE?   (1 to 0 OR 0 to 1)

0

SRQSTR
on

RS-232 bus

 
nn317f.eps 

 5-8.    
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gok035.eps 

 5-9.     (STB)     
 (SRE) 

    (SRQ) 

IEEE-488    (SRQ)    
  IEEE-488.1,     

   ,      
.      ,     

  SRQ.  ,      SRQ, 
,  ,     

.   SRQ,   RQS    
   1.    ,  

    SRQ. 

RS-232        RS-232 
  IEEE-488 SRQ    SRQSTR  

 ,   MSS . ( .  
 SRQSTR   6    .) 

  SRQ  RQS,  /   
 ,  *CLS    MSS .  

MSS    ESB, MAV, EAV  ISCB  0,   
    0     

 SRE. 

     (SRE) 

     (SRE)   
      .  SRE 

   .     
 5-9. 
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 STB  SRE 

  (  0)   SRE,   ( ) 
     . 

   1       
 .      BASIC 

    (EAV). 

10  !   EAV  SRE 

20  PRINT @6,”*SRE 8”                 ! LOAD THE REGISTER 

30  PRINT @6, “*SRE?”                 ! ASK FOR THE SRE CONTENTS 

40  INPUT @6, A%                      !    

50  PRINT “SRE = “;A% 

60  RETURN 

    BASIC      
  .  EAV    

  . 

10  !       

20  PRINT @6, OUT 1300V              ! 1300     

5522A 

30  A% = SPL(6)                       !    

40  IF ((A% AND 72%)=0%)THEN PRINT “EAV and RQS should have been set” 

50  PRINT @6, *STB?                  !   

60  INPUT @6, A% 

70  IF ((A% AND 8%)=0%) THEN PRINT “EAV should have been set” 

   (ESR) 

       ,  
  8   0,   8    

 .  ESR  (  0)   
     . 

    .  
       . 

     ,  CME (5)   
  (ESR)   1 (      

ESE),      . 

    (ESE) 

 ,      (ESE) 
     ( ) 

   ESR.   ESE   1,    
ESR .      ESR   1,  ESB  

       1.  
ESR    1   ,     ESR 

   ,   ,  
      *CLS.  ESE 

 (  0)   . 

  ESR  ESE 

     (ESR)    
  (ESE)    5-10. 
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gok048.eps 

 5-10.    (ESR)     (ESE) 

 ESR  ESE 
    ESR,    

*ESR?.  ESR  (  0)   .   
  ESE    *ESE?. 

 ESE    .     
      ,   

      0  15.  
-    BASIC    

: 

10  !    ESR  ESE  

20  PRINT @6, “*ESR?”         !   SRE  

30  INPUT @6, A%              !    

40  PRINT @6, “*ESE?”        !   ESE  

50  INPUT @6, B%             !    

60  PRINT “ESR = “;A%         !     ESR  

70  PRINT “ESE = “;B%        !     ESE 

80  END 

   A  B   ,  
  . ,  A  32,   
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 : 00000000 00100000.   5 (CME)  ESR 
 (1),     (0).  ,  

     . 

   SRE,   ( ) 
  ESR. ,    

   -    5 (ESB)   
   1,   (  0)  5   ESE. 

        
  CME     1.  

10  !    5 (CME)  ESE 

20  PRINT @6,”*ESE 33”                   !  ESE  CME + OPC 

30  GOSUB 100                             !     ESE 

40  IF (A% AND 32%) THEN A% = A% - 32% !  CME (  5) 

50  PRINT @6, “*ESE “;A%                !  ESE    

60  GOSUB 100                            !     ESE  

70  END 

100 PRINT @6, “*ESE?”                   !   ESE 

110 INPUT @6, A%                        !    

120 PRINT “ESE = “;A% 

130 RETURN 

   (ISR) 

   (ISR)     
 ,      , 

         
 . 

    

  ,       
 ISR.   ISCR0 (     

 1  0)  ISCR1 (      0  1.).  
      . 
  ISCR  (  0)   ,  
      *CLS (  ). 

     

     (ISCE0  ISCE1) 
     ISCR0  ISCR1.    

ISCE  (  1)      ISCR  
 ,  ISCB      1.  

   ISCE  (  0),  ISCB      
    1.   ISCE   

0   . 

   ISR, ISCR  ISCE 

    ,   
         

5-11. 
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gok049.eps 

 5-11.    ISR, ISCEs  ISCR 

  ISR, ISCR  ISCE 
    ISR,    

ISR?.     ISCR0  1,  
  ISCR0?  ISCR1?.     

ISCE0  1,    ISCE0?  ISCE1?.  
    ,     0  15. 

    ISCR0  1,   . 
     5 : 

10  !    ISR, ISCR  ISCE  

20  ! ,    ICSR?   ISCR  

30  PRINT @6, “ISR?”      !   ISR  

40  INPUT @6,A%          !     5522  

50  PRINT @6, “ISCR0?”   !     ISCR0  

60  INPUT @6, B%         !     5522  

70  PRINT @6, “ISCE0?”   !   ISCE0  

80  INPUT @6, C%         !     5522  

50  PRINT @6, “ISCR1?”   !     ISCR1  

60  INPUT @6, D%         !     5522  
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70  PRINT @6, “ISCE1?”   !   ISCE1  

80  INPUT @6, E%          !     5522  

90  PRINT “ISR =  “;A%    !   ISR 

100 PRINT “ISCR0 = “;B%  !  ISCR0 

110 PRINT “ISCE0 = “;C%  !  ISCE0 

100 PRINT “ISCR1 = “;D%  !  ISCR1 

110 PRINT “ISCE1 = “;E%   !  ISCE1 

120 END 

      , 
   . ,    

128,    : 00000000 10000000.   7 
(HIVOLT)  (1),     (0). 

   ISCE,   ( ) 
  ISCR. ,    SRQ, 

  ,  12 (SETTLED)    ISCE1   
 1. (  ISCB      SRE.)   

     1024   ISCE, 
   12    : 

10  !     00010000 00000000  ISCE 

20  PRINT @6, “ISCE 4096”  !   4096  ISCE 

30  PRINT @6, “ISR?”      !    ISCE  

40  INPUT @6, A%           ! “  

50  PRINT “ISCE = “;A%    !   ,    4096 

60  END 

  

         
 800 .       BASIC 

INPUT,     .   , 
     INPUT .   

 (MAV)       1, 
     ,   0,    
. 

  

   ,    -
 ,       ,  

     ERR? . (     .  
 E.)       

EXPLAIN?,     .    
    ERR?      . 

  0 ,    .   
 (EAV)      , 
   .      

      *CLS (  ). 
     16 .    

 ,   15    . 16-  
    «   »   

     ,      
  .   ,   

    ,       
,         
.       

  . 

    
      , 
 ,    , 

    .   
   DOS BASIC. 
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      .  
    ,     
 . ,     SQUARE 

( )    DUTY (  ). 
      

    . 
•      

.       ,  
       . 

   ,       
 ( ,      ). 

•           
 OUT. 

•   ,    , 
   ,  .  DUTY 

    WAVE. 
•       ERR? .  

    OPER    
. 

• ,        
 OPER. 

       
.  : 

10 INIT PORT 0 \ REMOTE @6       !   5522A    

20 PRINT @6, “*RST;OUT 10V;OPER”  !   5522A,      

   SRQ,      
*SRE, *ESE  ISCE   . . «  

  5522A».  

      (  , 
  ): 

200 PRINT @6, “FUNC?”              !    

210 INPUT LINE @6, A$ 

220 PRINT “Function is: “; A$ 

230 PRINT @6, “ONTIME?”             !     

240 INPUT LINE @6, A$ 

250 PRINT “The instrument has been on for “; A$;” minutes” 

      : 

Function is: DCV 

The instrument has been on for 134 minutes 

       .   
EAV       . 

300 A = SPL(6)                              !   

310 IF (A AND 8) THEN PRINT “There was an error” 

320 PRINT @6, “*CLS”                       !   

       .   
  ,         

   . 

400 PRINT @6, “ERR?”              !   

410 INPUT @6, A, A$               !   

420 IF (A = 0) THEN GOTO 500   !    

430 PRINT “Error# :”;A, A$        !        

440 GOTO 400 

500 END 
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 SRQ    

      
 .       

     SRQ (   
)  , ,     

SRQ,         . 
   ,    . 

   SRQ,      
*SRE, *ESE  ISCE   . .  

 «    5522A». 

10  INIT PORT0                       ! IFC   

20  CLEAR PORT0                     ! DCL  

30  !   SRQ  5522A 

40  PRINT @6, “*SRE 8”              !  STB.EAV (  ) 

50  ON SRQ GOTO 1100              !   SRQ 

60       !       

1100       !   SRQ 

1110  CLEAR PORT0                   ! ,     

1120  IF (SPL(6) AND 64) THEN GOSUB 1200   ! If (STB.RQS) call SRQ 

1130  !   RQS     

1140  RESUME 

1200  !  SRQ  5522A  

1210  IF (SPL(6) AND 8) THEN GOSUB 1300   !  (STB.EAV)   

1220  !       STB 

1299  RETURN  

1300  !  ( ) STB.EAV  5522A 

1320  PRINT @6, “ERR?”              !     

1330  INPUT @6, E%, E$              !        

1340  PRINT “Error# :”;E, E$         !        

1350  IF (E% <> 0) THEN GOTO 1320   !     

1360  STOP                          !     

1370  END 

    IEEE-488 

    10  . ,   
  10 ,   Fluke 45  .  

 ,   Fluke 45    
   .   ,    

 – 4,    Fluke 45 – 1. 

10 REM     FLUKE 45  10  .  

20 INIT PORT 0                             !   

30 CLEAR PORT 0                           ! “ 

40 PRINT @1, “VDC;RATE 5;AUTO;TRIGGER 2” !  FLUKE 45  10  .  

50 PRINT @1, “OUT 10 V ; OPER;     !   5522A  10  .  

60 PRINT @4, “*WAI; OUT?” !  ,    

70 PRINT @4, V,U$,F,V2,U2$                !     5522A 

80 PRINT @1, “*TRG;VAL?”                  !  45   

90 INPUT @1, VM                            !    45  

100 ER = ABS(V - VM)/V * 1E6               !   

110 PRINT “5522 OUTPUT: “;V;U$             !   

120 PRINT “45 MEASURED: “;VM;”V” 

130 PRINT “ERROR:       “;ER;”PPM” 

140 END 

     RS-232 UUT  

    10  . ,   
  10 ,   Fluke 45  .  

 ,   Fluke 45    
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   .   ,   
  IEEE-488    4,   Fluke 45 
    SERIAL 2 TO UUT. 

10 REM     FLUKE 45  10  .  

20  INIT PORT 0                           !   

30  CLEAR PORT 0                          ! “ 

40  PRINT @4, “UUT_SEND `VDC;RATE S;AUTO;TRIGGER 2\n’” !  FLUKE 45 

50  PRINT @4, “UUT_RECV”                  !   FLUKE 45  

60  PRINT @4, P$                           !   FLUKE 45 

70  PRINT @4, “OUT 10 V ; OPER”   !   5522A  10  .  

80  PRINT @4, “*WAI; OUT?”                !  ,   

90  PRINT @4, “V,U$,F,V2,U2$”              !     5522A 

100 PRINT @4, “UUT_SEND `*TRG; VAL?\n’”   !   FLUKE 45 

110 PRINT @4, “UUT_RECV?”                  !   45  5522A 

120 INPUT @4, VM, P$                      !   45   

130 ER = ABS (V - VM)/V * 1E6             !   

140 PRINT “5522 OUTPUT: “;V;U$             !   

150 PRINT “FLUKE 45 MEASURED: “;ER;”PPM”  !   

160 END 

 *OPC?, *OPC  *WAI 

 *OPC?, *OPC  *WAI       
,      . 

    OUT ,  ,    
    *OPC?.    OUT (  
)     “1”.   *OPC?  

   .     
 ,    .   

  ,   *OPC?. 

10 PRINT @4, “OUT 100V,1KHZ;OPER; *OPC?” !  5522A  –  4 

20 INPUT @4, A                             !  “1”  5522A 

30 !   ,        “1”  

40 PRINT “OUTPUT SETTLED” 

 *OPC   *OPC? ,   ,   
  0 (OPC  “  ”)    

 (ESR)  1,    1   .  
  *OPC        
    SRQ.   SRQ, 
  ,       

  .  *OPC    
 *OPC?,   ,     

ESR     .    
 ,   *OPC. 

10 REMOTE 

20 PRINT @4, “OUT 100V,1KHZ;OPER;*OPC”  !  5522A  –  4 

30 PRINT @4, “*ESR?”                    !   ESR   

40 INPUT @4, A%                          !   ESR  

50 IF (A% AND 1%) = 0% GOTO 30           !  ,   OPC 

60 PRINT “OUTPUT SETTLED” 

70 END 

 *WAI        
       ,   

   .   *WAI  
       . 

    ,   *WAI. 

10 REMOTE 

20 PRINT @4, “OUT 100V,1KHZ;OPER;*WAI”  !  5522A  –  4 
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30 PRINT @4, “OUT?”                     !    

40 PRINT @4, A$,B$,C$                   ! A$     

50 PRINT “OUTPUT SETTLED” 

60 PRINT “OUTPUT IS: “;A$;B$;” at “;C$ 

70 END 

    

        . 

10 REM     20 ,   IEEE 

20 TIMEOUT 20 * 1000 

30 INIT PORT 0 

40 CLEAR @6  

100 REM  5522A,     

110 PRINT @6,”*RST; TC_TYPE J; TC_MEAS FAR”  

200 PRINT “Hit Carriage Return to take a Reading” 

210 INPUTLINE A$ 

220 REM     

230 PRINT @6, “VAL?” 

240 REM Read measurement, unit 

250 INPUT @6, M,U$ 

260 GOTO 200 

  

        . 

10 REM     20 ,   IEEE 

20 TIMEOUT 20 * 1000 

30 INIT PORT 0 

40 CLEAR @6  

100 REM  5522A,    

110 PRINT @6,”*RST; PRES_MEAS “  

200 PRINT “Hit Carriage Return to take a Reading” 

210 INPUTLINE A$ 

220 REM     

230 PRINT @6, “VAL?” 

240 REM Read measurement, unit 

250 INPUT @6, M,U$ 

260 GOTO 200 

  RS-232 UUT    

 SERIAL 2 TO UUT RS-232      
. ,  RS-232 ,  ,  

     SERIAL 2 TO UUT. 
,   ,     UUT 

,       . 
    UUT_* ,   ,  

   ,    UUT. .  6. 

   

       ,  
     ,   . 

    350       "  
,  ". 

IEEE-488      EOI IEEE-488  
        ,   

    .    
   ,   .  

   ,     
,    ,    
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.       
 IEEE-488     NRFD (    ). 

      ,   
,      . 

         
    DCL (  )  SDC 

(  ). 

RS-232      
  RS-232-C   ^S (<Cntl> S) XOFF 

  ^S XOFF,      80 %. 
   ^Q (<Cntl> Q)     

   ,     40 %. 
   RTS (   ,  

    «    RS-232»), 
      RTS  

    ,     XON/XOFF. 



6-1 

 6 

  

   

 ..........................................................................................  6-3 
    ...............................................  6-3 

 ...........................................................................................  6-10 
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6-3 

 
      IEEE-488/RS-232 

 (  « »).    
,          

.         
       . 

        
 ,      . 

    .   5, «   
 ». 

    
  6–1 – 6-11      .  

 6–1.   

  

*CLS 
(  .)   ESR, ISCR0, ISCR1,     
MSS   .      

  (*OPC  *OPC?). 

*ESE       . 

*ESE?      . 

*ESR?        . 

*IDN? 
 .    ,  , 
           

PGA. 

*OPC 
    0 (OPC  «Operation Complete»)  
   1,      
. 

*OPC? 
 1     .   

       . 
( .  *WAI.) 

*OPT?       . 

*PUD 
   .     

    .      
  CALIBRATION   ENABLE. 

*PUD?    *PUD (   ). 

*RST 
       .   

      . 
(  .) 

*SRE         (SRE). 

*SRE?        . 

*STB?   . 

*TRG 
      (MEASURE),   

   .     
"TC_MEAS;*OPC;VAL?". 

*TST? 
  ,   «0»  
 ,  «1»   .    , 

    ,       ERR? .

*WAI 
       ,   

     . 
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 6–2.    

  

EDIT 
  .  PRI      

   ,       
   . 

EDIT?    . 

ERR_REF     

ERR_REF?       

ERR_UNIT      . 

ERR_UNIT?    ERR_UNIT. 

INCR 
     (    

)    ,   
        . 

MULT 
      (    

). 

NEWREF 
        

 ,    NEW REF    
 . 

OLDREF 
       

,    ENTER   . 

OUT_ERR? 
       

  INCR. 

REFOUT? 
  ,     
          

 OUT, NEWREF  MULT. 

EDIT 
  .  PRI      

   ,       
   . 

. 6-3.    

  

CUR_POST 
      .   

    . 

CUR_POST?       . 

EARTH 
         

  ( ). 

EARTH? 
        

     ( ). 

EXTGUARD       LO   . 

EXTGUARD? 
        

     ( ). 

LOWS? ,        . 

LOWS 
           

  . 

PRES_UNIT   . 

PRES_UNIT?   . 

RTD_TYPE     (RTD) 
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. 6-3.    ( ) 

  

RTD_TYPE?     (RTD) 

TC_REF 
,          

:        (TC). 

TC_REF? 
    ,     

     .  

TC_TYPE    (TC). 

TC_TYPE?    (TC). 

TSENS_TYPE 
   ,       

OUT. 

TSENS_TYPE?    . 

. 6-4.   

  

OL_TRIP?       . 

OUT_IMP    SCOPE BNC. 

OUT_IMP?    SCOPE BNC. 

RANGE       OVERLD, PULSE  MEASZ. 

SCOPE      . 

SCOPE?    . 

TDPULSE 
         

 –SC600 EDGE. 

TDPULSE? 
        

    –SC600 EDGE. 

TLIMIT        –SC600 OVERLD. 

TLIMIT?        –SC600 OVERLD.

TLIMIT_D 
           

      –SC600 OVERLD. 

TLIMIT_D? 
           

      –SC600 OVERLD. 

TMWAVE      MARKER. 

TMWAVE?        MARKER. 

TRIG     TRIG OUT BNC. 

TRIG?     TRIG OUT BNC. 

VAL? 
        ,  

 –SC600 . 

VIDEOFMT     VIDEO. 

VIDEOFMT?     VIDEO. 

VIDEOMARK         VIDEO. 
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. 6-4.   ( ). 

  

VIDEOMARK?         VIDEO. 

ZERO_MEAS 
          

   -SC600. 

ZERO_MEAS? 
          

   -SC600. 

. 6-5.   

  

CFREQ? 
        

.  

DBMZ 
        (  

). 

DBMZ? 
        (  
). 

DC_OFFSET       . 

DPF 
    (   )   

   NORMAL  AUX     
 . 

DPF? 
    (   )    

 NORMAL  AUX. 

DUTY       . 

DUTY?       . 

FUNC? 
     ,   
. 

HARMONIC 
       (  )  

      (  ). 

HARMONIC?         . 

LCOMP 
        

  . 

LCOMP? 
        
 ,   . 

OPER 
     ,   

 . 

OPER?    ,   ,  . 

OUT 
         

 . 

OUT?       . 

PHASE 
     NORMAL  AUX   

   .      
NORMAL   . 

PHASE?      NORMAL  AUX. 

POWER? 
        
 . 

RANGE?     . 

RANGELCK 
        
. 

RANGELCK? ,       . 
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. 6-5.   ( ). 

  

REFCLOCK 
     (    10   IN 

BNC). 

REFCLOCK? 
     (    10  

 IN BNC). 

REFPHASE 

      /  10 , 

      NORMAL    

 NORMAL  . 

REFPHASE? 

      /  10 , 

      NORMAL    

 NORMAL  . 

STBY     . 

SYNCOUT        10  OUT BNC. 

WAVE       . 

WAVE?     . 

ZCOMP    (2-   4- )  .

ZCOMP? 
  (   )  ,   

 ,   . 

 

. 6-6.    

  

DAMPEN      . 

DAMPEN?       . 

PRES? 
        

. 

PRES_MEAS      . 

VAL? 
        ,  

 –SC600, . 

ZERO_MEAS 
          

   -SC600. 

ZERO_MEAS? 
          

   -SC600. 

. 6-7.   RS-232 Host  

  

LOCAL     . 

LOCKOUT 
    .     

IEEE-488 LLO (Local Lockout). 

REMOTE 
    .     

IEEE-488 REN (Remote Enable). 

SPLSTR 
       

  . 
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. 6-7.   RS-232 Host ( ) 

  

SPLSTR? 
       

   . 

SRQSTR 
   SRQ (   )    

  (  40 ). 

SRQSTR? 
     SRQ   

. 

UUT_RECVB?       UUT    . 

UUT_SENDB       UUT    . 

^P (<cntl>p) 
 «Control-P»    . ( .   

 SPLSTR.) 

^C (<cntl>c)  «Control-C»  . 

^T (<cntl>t)  «Control-T»   . 

. 6-8.   RS-232 UUT  

  

UUT_FLUSH    UUT. 

UUT_RECV?      UUT. 

UUT_RECVB?       UUT    . 

UUT_SEND      UUT. 

UUT_SET 
   UUT        

 . 

UUT_SET? 
 UUT-     ,   

 . 

. 6-9.      

  

CLOCK    . 

CLOCK?    . 

DBMZ_D 
 ,     ,   

,       (  
). 

DBMZ_D? 
 ,     ,   

,       (  
). 

FORMAT 
   .   

      . 

LIMIT 
     , 
  . 

LIMIT? 
      
  . 

PR_RPT 
    CAL-    CAL_Report  

  HOST  UUT. 

PRES_UNIT_D 
            

 . 

PRES_UNIT_D? 
           

  . 

REFCLOCK_D 
           

    (    10   IN BNC).
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. 6-9.     

  

REFCLOCK_D? 
           

    (    10   IN BNC).

REFPHASE_D 

      /  10 , 
            

    NORMAL     NORMAL 
 . 

REFPHASE_D? 

      /  10 , 
            

    NORMAL     NORMAL 
 . 

RTD_TYPE_D     (RTD)  . 

RTD_TYPE_D?     (RTD)  . 

SP_SET 
 HOST-         

  . 

SP_SET? 
 HOST-     ,   

 . 

TC_TYPE_D 
            

. 

TC_TYPE_D? 
            

. 

TEMP_STD    , ipts-68  its-90. 

TEMP_STD?    , ipts-68  its-90. 

TLIMIT_D 
           

      –SC600 OVERLD. 

TLIMIT_D? 
           
      –SC600 OVERLD. 

UNCERT? 
      .  

     ,  . 

 6–10.   

  

ERR? 
     ,     
,       . 

EXPLAIN? 
   .    ,  

   ,      . 

FAULT? 
   ,     , 

     . 

FUNC? 
     ,   
. 

ISCE 
           1 

 0       0  1. 

ISCE? 
        

    1  0      
  0  1. 

ISCE0           1  0. 
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. 6–10.   ( ). 

  

ISCE0?         1  0.

ISCE1           0  1. 

ISCE1?          0  1.

ISCR? 

         

  1  0       0  1    

. 

ISCR0?          1  0. 

ISCR1?          0  1. 

ISR?     . 

ONTIME?  ,      . 

. 6-11.     (TC)  

  

TC_MEAS        . 

TC_OFFSET          . 

TC_OFFSET?          .

TC_OTCD? ,       . 

TC_OTCD 
         

   .  

VAL? 
        ,  

 –SC600, . 

VVAL?         .  

 
        ,  

     -  .   
   ,    

    IEEE-488  RS-232,   
 : ,   . 

 IEEE-488 (GPIB)  RS-232 IEEE-488 RS-232x x   
       ,  

     IEEE-488 
(   ,  GPIB)  RS-232.   

     * ,   
. 

  Sequentialx  ,  
      ,  

 .   .  
 «  »  5  

  Overlappedx  ,  
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   ,   
 ,       , 

   .     
    ,   

*OPC, *OPC?  *WAI    ,    
.   .   «  
»  5. 

  Coupledx       
 ( : CUR_POST  OUT),    « »  

  .   , 
        , 

,  ,  .   .  
 «  »  5. 

CFREQ? Overlapped CoupledIEEE-488 RS-232 Sequentialx x xx x   

(     )    
        . 

: < >   

: CFREQ?  1.0E+2 

 100        
  (    1.0 ).    

   0 . 

CLOCK Overlapped CoupledIEEE-488 RS-232 Sequentialx x xx x  

(    )    , 
     .     

CALIBRATION     ENABLE. 

: 1. (  )    ГГГГ 
 2. (  )   MM 
 3. (  )    

 4.    

 5.   MM 
 6.   SS 

  CLOCK 1998,6,1,9,52,10      1 
, 1998 ., 09:52:10 

 CLOCK 13,10,10    13:10:10 

CLOCK? Overlapped CoupledIEEE-488 RS-232 Sequentialx x xx x   

(    )      
 . 

: ( ) 1.    - -  
 ( ) 2.    : :  

: CLOCK? 1998-12-04,13:03:50 

   4  1998 ., 13:03:50. 
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*CLS Overlapped CoupledIEEE-488 RS-232 Sequentialx x xx x  

(   )   ESR, ISCR0, ISCR1,  
   RQS   .     

   (*OPC  *OPC?). 

: ( ) 

: *CLS 

  ESR, ISCR0, ISCR1,     RQS   
. 

CUR_POST Overlapped CoupledIEEE-488 RS-232 Sequentialx x xx x  

(   )       . 
     .   

    ,       
  . 

: AUX (   AUX) 
 A20 (   20A) 

: CUR_POST AUX 

  AUX      . 

CUR_POST? Overlapped CoupledIEEE-488 RS-232 Sequentialx x xx x  

(   )     , 
   : AUX  20A. 

: AUX (   AUX) 
 A20 (   20A) 

: CUR_POST?  AUX 

 AUX ,   AUX    . 

DAMPEN Sequential Overlapped CoupledIEEE-488 RS-232x x xx x  

(      )   
   . 

: ON (  .) 

 OFF (  .) 

: DAMPEN ON 

DAMPEN? Sequential Overlapped CoupledIEEE-488 RS-232x x xx x  

(       )  
     . 

: ( ) ON (  .) 

 ( ) OFF (  .) 

: DAMPEN  ON 

DBMZ Overlapped CoupledIEEE-488 RS-232 Sequentialx x xx x  

(     )     
   (  ). 
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: Z50 (50 ) 
 Z75 (75 ) 
 Z90 (90 ) 
 Z100 (100 ) 
 Z135 (135 ) 
 Z150 (150 ) 
 Z300 (300 ) 
 Z600 (600 ) 
 Z900 (900 ) 
 Z1000 (1000  = / ) 
 Z1200 (1200 ) 

: DBMZ Z600 

DBMZ? Sequential Overlapped CoupledIEEE-488 RS-232x x xx x  

(     )      
  (  ). 

: ( )   

: DBMZ?  Z600 

DBMZ_D Sequential Overlapped CoupledIEEE-488 RS-232x x xx x  

(       )  ,  
   ,   , 

      (  ). 

: Z50 (50 ) 
 Z75 (75 ) 
 Z90 (90 ) 
 Z100 (100 ) 
 Z135 (135 ) 
 Z150 (150 ) 
 Z300 (300 ) 
 Z600 (600 ) 
 Z900 (900 ) 
 Z1000 (1000  = / ) 
 Z1200 (1200 ) 

: DBMZ_D Z600 

  ,     
  .       

 ,         
 . 

DBMZ_D? Sequential Overlapped CoupledIEEE-488 RS-232x x xx x  

(       )  ,  
   ,   , 

      (  ). 

: ( )   

: DBMZ_D?  Z600 
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DC_OFFSET Overlapped CoupledIEEE-488 RS-232 Sequentialx x xx x  

(     )  
       (  

 6 ).       
 .     

      , 
   . 

: < >     

: DC_OFFSET +123.45 MV 

   +123.45    
 . 

DC_OFFSET? Sequential Overlapped CoupledIEEE-488 RS-232x x xx x  

(    )   
  . 

: < >     

: DC_OFFSET?  +1.44E-03 

  1.44     
.   +0.00000E+00,    . 

DPF Overlapped CoupledIEEE-488 RS-232 Sequentialx x xx x  

(    )    
 (  )   NORMAL  AUX   

 (     ).  
    NORMAL   .  

       (  0,000  1,000)  
 LEAD (  )  LAG,  ,  

      AUX     
 NORMAL. 

: < >,LEAD 
 < >,LAG 

: DPF .123,LEAD 

      AUX,  
    NORMAL  82,93 . (  

82,93   0,123.) 

DPF? Overlapped CoupledIEEE-488 RS-232 Sequentialx x xx x  

(    )    
 (   )    

    NORMAL  AUX   
. 

: < >,LEAD 
 < >,LAG 

: DPF?  5.00E-01,LEAD 
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   .5,       
AUX      NORMAL  
60 . (  60   0,5.)    

   ,  0. 

DUTY Overlapped CoupledIEEE-488 RS-232 Sequentialx x xx x  

(   )     
  .    

   ,      
 (  1.00  99.00 ).    
     . 

: < >     
 PCT ( )  

: DUTY 12.34 PCT 

      12.34 %. 

DUTY? Overlapped CoupledIEEE-488 RS-232 Sequentialx x xx x  

(   )    
    (  1.00  99.00). 

: < >      

: DUTY?  1.234E+01 

      
 12.34 %. 

EARTH Overlapped CoupledIEEE-488 RS-232 Sequentialx x xx x  

(  )  ,   NORMAL LO 
     ( )  .  

,       
  . 

 : OPEN (     LO   
) 

 TIED (     LO   
) 

: EARTH TIED 

TIED       
NORMAL LO   (      ). 

EARTH? Overlapped CoupledIEEE-488 RS-232 Sequentialx x xx x  

(  ) ,   NORMAL LO 
     ( )  . 

: ( ) OPEN (  LO     
) 

 ( ) TIED (  LO     
) 
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: EARTH?  OPEN 

 OPEN ,  EARTH     NORMAL LO 
(         ). 

EDIT Overlapped CoupledIEEE-488 RS-232 Sequentialx x xx x  

(  )       , 
,   . 

 PRI (      
  ,   

      
). 

 SEC (      
  ). 

 FREQ (      
    ). 

 OFF (   ,   
 NEWREF). 

: EDIT FREQ 

 FREQ      . 

EDIT? Overlapped CoupledIEEE-488 RS-232 Sequentialx x xx x  

(   )    . 

: ( ) PRI (      
  ,   

     
 ) 

 ( ) SEC (    
     
) 

 ( ) FREQ (      
    

) 

 ( ) OFF  (   ) 

: EDIT?  OFF 

 OFF ,    . 

ERR? Overlapped CoupledIEEE-488 RS-232 Sequentialx x xx x  

(  )    ,    
 ,      .   
   , ,    , 

    EXPLAIN? . ,   
 ,   ,   

 ,   .      
 .   . 
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   ,   .  
    ,    

 ERR?,    ,  0,”No Error” .  
     ERR?   0, “No 

Error”,      ,   
  . 

 < >,  (   ). 
 < > (     ). 

: ERR?  0,”No Error” 

 0,”No Error”,    . 

ERR_REF Overlapped CoupledIEEE-488 RS-232 Sequentialx x xx x  

      . 

: NOMINAL      
 

 TRUVAL      
 

ERR_REF? Overlapped CoupledIEEE-488 RS-232 Sequentialx x xx x  

     . 

: NOMINAL      
   

 TRUVAL       
  

ERR_UNIT Sequential Overlapped CoupledIEEE-488 RS-232x x xx x  

(     )  
      
 (    ). 

: GT1000     
 %,   1000 ppm,   ppm,  . 

 GT100     
 %,   100 ppm,   ppm,  . 

 GT10     
 %,   10 ppm,   ppm,  . 

 PPM     
  ppm. 

 PCT     
  %. 

ERR_UNIT? Sequential Overlapped CoupledIEEE-488 RS-232x x xx x  

(     )  
   ERR_UNIT. 

: GT1000     
 %,   1000 ppm,   ppm,  . 

 GT100     
 %,   100 ppm,   ppm,  . 
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 GT10     
 %,   10 ppm,   ppm,  . 

 PPM     
  ppm. 

 PCT     
  %. 

*ESE Sequential Overlapped CoupledIEEE-488 RS-232x x xx x  

(     ESE)     
 ESE. ( .  «     (ESE)»  

 5). 

: < >    SRE,  0  255. 

: *ESE 140 

   140 (  10001100)    
7 (PON), 3 (DDE)  2 (QYE). 

*ESE? Sequential Overlapped CoupledIEEE-488 RS-232x x xx x  

(     ESE)   
 ESE. ( .  «     (ESE)»  

 5). 

: < > (    ESE,  0  255) 

: *ESE?  133 

   133 (  10000101)    
7 (PON), 2 (DDE)  2 (QYE). 

*ESR? Sequential Overlapped CoupledIEEE-488 RS-232x x xx x  

(     ESR)    
ESR   . ( .  «    (ESR)»  

 5). 

: < > (    ESR,  0  255) 

: *ESR?  189 

   189 (  10111101)   
 7 (PON), 5 (CME), 4 (EXE), 3 (DDE), 2 (QYE)  0 (OPC). 

EXPLAIN? Sequential Overlapped CoupledIEEE-488 RS-232x x xx x  

(   )   .   
 ,     , 
     .   (  

  )        
FAULT? . ( .  ERR? ,     ,   

 .)       .   
. 

: < >    (  ) 
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 < >      (   
)    ,   
 d (  ), f (   

 )  s (  ). 

: EXPLAIN? 539  “Can't change compensation 
now.” 

   539: « Can't change compensation now.». 

EXTGUARD Overlapped CoupledIEEE-488 RS-232 Sequentialx x xx x   

(    )    
   LO   . 

: ON (    , . .  
) 

 OFF (    , . .  
) 

 ,      
      . 

: EXTGUARD ON 

EXTGUARD? Sequential Overlapped CoupledIEEE-488 RS-232x x xx x  
(   )     

        
 ( ).  

: ( ) ON (    , . . 
 ) 

 ( ) OFF (    , . . 
 ) 

: EXTGUARD?  ON 

FAULT? Sequential Overlapped CoupledIEEE-488 RS-232x x xx x  

(  )    ,    
 ,      .  

     EXPLAIN?   
.    ,   . 

     ,   
 FAULT?    ,      0. (   

    .) 

: < >   

: FAULT?  539 

      ,  539.  
  ,   EXPLAIN? 539. 

FORMAT Sequential Overlapped CoupledIEEE-488 RS-232x x xx x  

(  )    . 
      



5522A 

   

6-20 

  .      
   .     

 .    
CALIBRATION       ENABLE,   

  ,    FORMAT SETUP. 

: ALL (      
) 

 CAL (     
  ). 

 SETUP (     
 ). 

: FORMAT SETUP 

      ( . 
). (   FORMAT ALL     
  FORMAT CAL  FORMAT SETUP.)  FORMAT SETUP  

   *PUD  ( .  *PUD )    
SRQSTR  «SRQ: %02x %02x %04x %04x» ( .  SRQSTR)   
SPLSTR  «SPL: %02x %02x %04x %04x» (   SPLSTR). 
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ITS-90  

* 

 

7,7 

  

 

gpib (IEEE-488)  *  

1,0 

  GPIB 4 RTD  

  

 

  

pt385 

 

 

8 , 1 - , xon/xoff, 

 , 9600 /  

   

  

 

 

K 

EOL (  ) CRLF   + 20,5 A 

EOF (  ) 012,000  

 

±1020  

 

 

term   

  ( .  6) 

SRQSTR SRQ: %02x %02x %04x 

%04x 

 *PUD  

*       .  8 : 0,1,2,3,4,5,6,7. 

  

 

 

 

   0° 

 

 

 

600 Ω  

 

 

PSI 

 

FUNC? Sequential Overlapped CoupledIEEE-488 RS-232x x xx x  

(  )     
 ,   . .     

    . 

: DCV (   ) 
 ACV (   ) 
 DCI (   ) 
 ACI (   ) 
 RES (  ) 
 CAP (  ) 
 RTD (    ) 
 TC_OUT (    ) 
 DC_POWER (    ) 
 AC_POWER (    ) 



5522A 

   

6-22 

 DCV_DCV (     
) 

 ACV_ACV (     
) 

 TC_MEAS (     
) 

 SACV (    
) 

 SDCV (    
) 

 MARKER (   ) 
 LEVSINE (     

) 
 EDGE (   ) 

: FUNC?  DCV_DCV 

 DCV_DCV ,       
   . 

HARMONIC Overlapped CoupledIEEE-488 RS-232 Sequentialx x xx x  

(   )      
         

  (   ). ,   
      

   NORMAL     60 , 
    AUX  7-  (420 ).  

   1  50. 

: < >, PRI (     NORMAL 
 5522A) 

 < >, SEC (     NORMAL 
 5522A) 

: HARMONIC 5, PRI 

      (PRI) (  NORMAL),  
5-      (  AUX). ,   

    60 ,      
300 . 

HARMONIC? Sequential Overlapped CoupledIEEE-488 RS-232x x xx x  

(  )      
  : PRI ( ,  NORMAL)  

SEC ( ,  AUX). 

: < >, PRI (  ,   
  ) 

 < >, SEC (  ,   
  ) 

: HARMONIC?  5, SEC 
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  5 –       
 –    (  AUX).  ,   

    ,     NORMAL. 

*IDN? Sequential Overlapped CoupledIEEE-488 RS-232x x xx x  

(  )    ,  
      ,   

 . 

: <   ASCII> ,  
 ,    : 

 1.  
 2.   
 3.   
 4.      ,+  

  +   PGA 

: *IDN?  FLUKE,5522A,5248000,1.0+1.3+1.8 

   Fluke,   5522A, 
  5248000,    1.0,  
 1.3   PGA 1.8. 

INCR Overlapped CoupledIEEE-488 RS-232 Sequentialx x xx x  

(  )      
 (     EDIT ,    

  )    , 
       

    . 

: <+ > (  ) (   
    ) 

 <- >  (  ) 

: INCR +.00001 mV 

       
  0,00001 . 

ISCE Sequential Overlapped CoupledIEEE-488 RS-232x x xx x  

(     )   
    16-    ISCE (ISCE1  ISCE0). (  

   .  «   
  »  5.) 

: < > (   16   0  32767) 

: ISCE 6272 

   6272 (  0001010001000000)  
  12 (SETTLED), 10 (REMOTE)  6 (HIVOLT).   

  ,    ISCE0 6272  ISCE1 6272 ( . ) 
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ISCE? Sequential Overlapped CoupledIEEE-488 RS-232x x xx x  

(     )    
  16-    ISCE (ISCE1  ISCE0). (   

  .  «    
 »  5.) 

: < > (   16   0  32767) 

: ISCE?  6272 

   6272 (  0001010001000000),  
 12 (SETTLED), 10 (REMOTE)  6 (HIVOLT)   1. 

ISCE0 Sequential Overlapped CoupledIEEE-488 RS-232x x xx x  

(       1  0)  
    16-   ISCE0. (   

  .  «    
 »  5.) 

: < > (   16   0  32767) 

: ISCE 6272 

   6272 (  0001010001000000)  
  12 (SETTLED), 10 (REMOTE)  6 (HIVOLT). 

ISCE0? Sequential Overlapped CoupledIEEE-488 RS-232x x xx x  

(     )    
16-   ISCE0. (     
.  «     »  5.) 

: < > (   16   0  32767) 

: ISCE0?  6272 

   6272 (  0001010001000000),  
 12 (SETTLED), 10 (REMOTE)  6 (HIVOLT)   1. 

ISCE1 Sequential Overlapped CoupledIEEE-488 RS-232x x xx x  

(       0  1)  
    16-   ISCE1. (   

  .  «    
 »  5.) 

: < > (   16   0  32767) 

: ISCE1 6272 

   6272 (  0001010001000000)  
  12 (SETTLED), 10 (REMOTE)  6 (HIVOLT). 

ISCE1? Sequential Overlapped CoupledIEEE-488 RS-232x x xx x  

(       0  1)   
 16-   ISCE1. (    
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 .  «     
»  5.) 

: < > (   16   0  32767) 

: ISCE1?  6272 

   6272 (  0001010001000000),  
 12 (SETTLED), 10 (REMOTE)  6 (HIVOLT)   1. 

ISCR? Sequential Overlapped CoupledIEEE-488 RS-232x x xx x  

(     )    
       1  0 

(ISCR0)       0  1 (ISCR1). (  
   .  «   
 »  5.) 

: < > (   16   0  32767) 

: ISCR?  6272 

   6272 (  0001010001000000),  
 12 (SETTLED), 10 (REMOTE)  6 (HIVOLT)   1. 

ISCR0? Sequential Overlapped CoupledIEEE-488 RS-232x x xx x  

(     )    
       1  0. 

: < > (   16   0  32767) 

: ISCRO?  6272 

   6272 (  0001010001000000),  
 12 (SETTLED), 10 (REMOTE)  6 (HIVOLT)   1. 

ISCR1? Sequential Overlapped CoupledIEEE-488 RS-232x x xx x  

(       0  1)  
        

 0  1. 

: < > (   16   0  32767) 

 ISCR1?  6272 

   6272 (  0001010001000000),  
 12 (SETTLED), 10 (REMOTE)  6 (HIVOLT)   1. 

ISR? Sequential Overlapped CoupledIEEE-488 RS-232x x xx x  

(    )    
 . 

: < > (   16   0  32767) 

: ISR?  6272 

   6272 (  0001010001000000),  
 12 (SETTLED), 10 (REMOTE)  6 (HIVOLT)   1. 
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LCOMP Overlapped CoupledIEEE-488 RS-232 Sequentialx x xx x  

(    )    
       

 .      , 
   440     0.33 A.   

,    1       0.33 A. 

: OFF (     ) 
 ON (      

: LCOMP ON 

LCOMP? Sequential Overlapped CoupledIEEE-488 RS-232x x xx x  

(     )   
       

,   . 

: ( ) OFF (    
) 

 ( ) ON (    ) 

: LCOMP?  ON 

LIMIT Sequential Overlapped CoupledIEEE-488 RS-232x x xx x  

(  )     
 ,   ,   , 

     . (  
     ,   

 2 ,      .) 
   ,    . 

         
,       ,    

 FORMAT SETUP   (    
)        

(±1020 , ±20.5 ). .  FORMAT. 

        
 : 

     
 

   (  )    
 

 
   (  )    x 

3 (  ) 
   (   )   x 

2.4 ( .  
) (  

) 

: <  >,<  > 
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: LIMIT 100V, -100V 

    ±100  . , 100  
.  ( .), 300  (  ), 240  ( ). 

: LIMIT 1A, -1A 

    ±1  . , 1  .  
( .), 3  (  ). 

LIMIT? Sequential Overlapped CoupledIEEE-488 RS-232x x xx x  

(   )   
      . 

: <   >,<  
 > 

 <   >,<  
 > 

: LIMIT?  

  1020.0000,-1020.0000, 20.5000, −20.5000 

       (  
  ). 

LOCAL Overlapped CoupledIEEE-488 RS-232 Sequentialx x xx x  

(  )     , 
    ( .  REMOTE )  
   ( .  LOCKOUT ).   

  IEEE-488 GTL (Go To Local). 

: ( ) 

: LOCAL 

    ,   
      (   

). 

LOCKOUT Overlapped CoupledIEEE-488 RS-232 Sequentialx x xx x  

(  )      
,       ( .  

REMOTE).  ,        
  .     

  LOCAL.     IEEE-488 
LLO (Local Lockout). 

: ( ) 

: LOCKOUT 

      .  
    . 
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LOWS Overlapped CoupledIEEE-488 RS-232 Sequentialx x xx x  

(     .)   (  
)        

  NORMAL LO  AUX LO.     
      ,   

       
  .  ,   

LO       . 

: OPEN (   NORMAL LO  AUX LO) 

 TIED (   NORMAL LO  AUX LO) 

: LOWS TIED 

    NORMAL LO  AUX LO. 

LOWS? Sequential Overlapped CoupledIEEE-488 RS-232x x xx x  

(     .)   
 (  )       
   NORMAL LO  AUX LO. 

: OPEN (  NORMAL LO  AUX LO ) 

 TIED (  NORMAL LO  AUX LO ) 

: LOWS?  OPEN 

 OPEN ,      NORMAL LO 
 AUX LO  . 

MULT Overlapped CoupledIEEE-488 RS-232 Sequentialx x xx x  

(  )     (  
  EDIT       

).        
      . 

: < > (       ) 

: MULT 2.5 

    2,5    . 
,   1    2,5 . 

NEWREF Sequential Overlapped CoupledIEEE-488 RS-232x x xx x  

(   )       
        (   

 ). ,     
    EDIT  INCR,   

NEWREF         
 .       

   . 

: ( ) 

: NEWREF 
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 . 

OLDREF Overlapped CoupledIEEE-488 RS-232 Sequentialx x xx x  

(    )     
       (    
).        

 EDIT  INCR    , 
  OLDREF.     

   ,   NEWREF. 

: ( ) 

: OLDREF 

        
 . 

ONTIME? Sequential Overlapped CoupledIEEE-488 RS-232x x xx x  

(    )    , 
       . 

: < > (24-  ) 

: ONTIME? 47 

 ,      
: 47 . 

*OPC Sequential Overlapped CoupledIEEE-488 RS-232x x xx x  

(  )    0 (OPC)  
   1      
.  .  *ESR? . 

: ( ) 

: *OPC 

  0     1   
   . 

*OPC? Sequential Overlapped CoupledIEEE-488 RS-232x x xx x  

(   )  1    
 .      

   . ( . *WAI.) 

: 1 (   ) 

: *OPC? 1 

 1     . 

OPER Overlapped CoupledIEEE-488 RS-232 Sequentialx x xx x  

(  )      , 
   .   

        .   
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   ,  OPER    
   33   . (  .  ERR?  

  STBY .) 

: ( ) 

: OPER 

       . 
      . 

OPER? Sequential Overlapped CoupledIEEE-488 RS-232x x xx x  

(   )    ,   
,  . 

: 1 ( ) 

 0 ( ) 

: OPER?  1 

 1,      . 

*OPT? Sequential Overlapped CoupledIEEE-488 RS-232x x xx x  

(  )      
 . 

: <  >,<  >,... (  ,  
) 

 0 (   ) 

: *OPT?  SC600 

 SC600     .. 

OUT Overlapped CoupledIEEE-488 RS-232 Sequentialx x xx x  

(  )       
    .     
,     .   

 ,     .  
      
   AUX.    ,  

    . 

         
     . ( .  

TSENS_TYPE, RTD_*  TC_* .) 

        
.  SCOPE   8. 

      ,   
           

HARMONIC ,      1. 

 , , , k, M, μ     
OUT. 
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 < > V    
   

   
 < > DBM    
 < > V, < > Hz  .    

.    0  
 < > DBM, < > Hz  .    
 < > A    

 
 < > A, < > Hz   
 < > OHM  
 < > F  
 < > CEL  ( . ) 
 < > FAR  

( . ) 
 < > HZ  
 < > V, < > A    

  
 < > V, < > A, < > HZ  

  
 < > V, < > V    

 . 
 < > V, < > V, < > HZ  

   
 

 < >   
 ,  

   
  . 

: OUT 15.2 V (  15,2    
) 

 OUT 20 DBM (  20    
) 

 OUT 10 V, 60 HZ (   10  
 60 ) 

 OUT 10 DBM, 50 Hz (   10  
 50 ) 

 OUT 1.2 MA (  1,2    ) 
 OUT 1 A, 400 HZ (   1   

400 ) 
 OUT 1 KOHM (  1 kΩ) 
 OUT 1 UF (  1 ) 
 OUT 100 CEL ( ; 100 °C) 
 OUT 32 FAR ( ; 32  °F) 
 OUT 60 HZ (  ; 60 ) 
 OUT 10 V, 1 A (  10    

) 
 OUT 1 V, 1 A, 60 HZ (    

1   60 ) 
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 OUT 1 V, 2 V (   1   2   
 ) 

 OUT 10 MV,20 MV,60 HZ (   0,01   0,02  
 60 ) 

      , , -15,2 .  
   ,     

,   . 

OUT? Sequential Overlapped CoupledIEEE-488 RS-232x x xx x  

(  )       
.  ( , K  M)    . 

: V (       
) 

 DBM (     ) 
 CEL (     RTD  

 TC,   ) 
 FAR (     RTD  

 TC,   ) 
 OHM (     RTD,  

) 

: <   >,<  >, 
  <   >,<  >, 
   <   > 

: OUT?  -1.520000E+01,V,0E+00,0,0.00E+00 
 OUT?  1.88300E-01,A,0E+00,0,4.420E+02 
 OUT?  1.23000E+00,V,2.34000E+00, 

V,6.000E+01 
 OUT?  1.92400E+06,OHM,0E+00,0,0.00E+00 
 OUT?  1.52000E+01,V,1.88300E-01,A, 

4.420E+02 
 OUT? DBM  2.586E+01,DBM,0E+00,A,4.420E+02 
 OUT?  1.0430E+02,CEL,0E+00,0,0.00E+00 
 OUT? FAR  2.19740000E+02,FAR,0E+00,0,0.00E+00 
 OUT? V  4.2740E-03,V,0E+00,0,0.00E+00 
 OUT? OHM  1.40135E+02,OHM,0E+00,0,0.00E+00 

     : 

 -15,2 V 
 188,3 , 442  
 1,23 , 2,34 , 60  
 1,924 MΩ 
 15,2 , 188,3 , 442  
 25,86 , 442  (25,86  = 15,2   600 Ω) 
 104.3 °C 
 219.74 °F (  ,   104.3 °C,   ) 
 4.274  (  ,   104.3 °C,   K- ,  

) 
 140.135 Ω (  ,   104.3 °C,   

pt385,  ) 
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    : V, DBM, A, OHM, F, CEL, 
FAR.   <  >   Hz. 

OUT_ERR? Sequential Overlapped CoupledIEEE-488 RS-232x x xx x  

(   )    
  ,  ,   
   INCR .   PPM 

(  ), PCT ( ), DB ( )  0,  
 .     

   . 

: <  >, < > 

: OUT_ERR?  1.00000E+01,PCT 

 –10%,       
10 %. 

PHASE Overlapped CoupledIEEE-488 RS-232 Sequentialx x xx x  

(   )      
   NORMAL  AUX  20A    

         
    .   
   NORMAL   .   

 0,00  180,00 ,   +      
 –    . 

: <  > DEG (DEG,  , ) 

: PHASE –60 DEG 

   ,       
AUX        
NORMAL  60 . 

PHASE? Sequential Overlapped CoupledIEEE-488 RS-232x x xx x  

(   )      
   NORMAL  AUX      
        

   . 

: <  > 

: PHASE?  -6.000E+01 

 -60 ,       AUX 
       

NORMAL  60 . 

POWER? Sequential Overlapped CoupledIEEE-488 RS-232x x xx x  

(    )    
        

     ,   
  (    ).   
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        , 
  0E+00 ( ) . 

: < > ( ) 

: POWER?  1.00000E+01 

 10,      10   
   1 ,    10 . 

: POWER?  1.00000E+01 

 10,      10 , 
  2     0,5   
 10 . 

PR_PRT X IEEE X RS=232 
Sequential Overlapped CoupledIEEE-488 RS-232x x xx x  

       
 . 

: 1.   : STORED, ACTIVE  CONSTS 

2.  : PRINT (  ), SPREAD 
(   ) 

3.      : 
I90D (90 ), I1Y (I ) 

4.    :  HOST, UUT 

: PR-PRT STORED, PRINT, i90D, HOST 

PRES? Sequential Overlapped CoupledIEEE-488 RS-232x x xx x  

(   )      
   . 

: (  ASCII) ,   , 
 ,  

   : 

 1.  

 2.   

 3.   

 4.    (0) 

: FLUKE,700P05,9467502,0 

PRES_MEAS Overlapped CoupledIEEE-488 RS-232 Sequentialx x xx x  

(    )     
 . 

:  ( )   

: PRES_MEAS PSI 

   ,    . 
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PRES_UNIT Overlapped CoupledIEEE-488 RS-232 Sequentialx x xx x  

(   )   . 

: PSI  (   . ) 
 MHG  (    ) 
 INHG  (    ) 
 INH2O  (    ) 
 FTH2O  (    ) 
 MH2O  (    ) 
 BAR  (  ) 
 PAL  (  ) 
 G/CM2  (     ) 
 INH2O60F (      60  

) 

 ,      
    . 

: PRES_UNIT BAR 

PRES_UNIT? Sequential Overlapped CoupledIEEE-488 RS-232x x xx x  

(   )   . 

: ( ) PSI  (    . ) 
 ( ) MHG  (    ) 
 ( ) INHG  (    ) 
 ( ) INH2O (    ) 
 ( ) FTH2O (    ) 
 ( ) MH2O  (    ) 
 ( ) BAR  (  ) 
 ( ) PAL  (  ) 
 ( ) G/CM2 (     ) 
 ( ) INH2O60F (      60 

 ) 

: PRES_UNIT?  BAR 

 ,      
    . 

PRES_UNIT_D
Sequential Overlapped CoupledIEEE-488 RS-232x x xx x  

(     )     
      . 

: PSI  (   . ) 
 MHG  (    ) 
 INHG  (    ) 
 INH2O  (    ) 
 FTH2O  (    ) 
 MH2O  (    ) 
 BAR  (  ) 
 PAL  (  ) 
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 G/CM2  (     ) 
 INH2O60F (      60  

) 

: PRES_UNIT_D PSI 

        
  . 

PRES_UNIT_D? 
Sequential Overlapped CoupledIEEE-488 RS-232x x xx x  

(     )    
         . 

: ( ) PSI  (    . ) 
 ( ) MHG  (    ) 
 ( ) INHG  (    ) 
 ( ) INH2O (    ) 
 ( ) FTH2O (    ) 
 ( ) MH2O  (    ) 
 ( ) BAR  (  ) 
 ( ) PAL  (  ) 
 ( ) G/CM2 (     ) 
 ( ) INH2O60F (      60 

 ) 

: PRES_UNIT_D?  PSI 

*PUD Sequential Overlapped CoupledIEEE-488 RS-232x x xx x  

(    )    
  64 ,      

. (       
,    2 ,     

 .)     
 CALIBRATION       

 ENABLE.     (RS-232)  
     End  Identify (EOI) (IEEE-488). 

: #2<nn><   nn > (  ) 
 #0<  > (  ) 
 “<  >“ (  ) 
 ‘<  >‘ (  ) 

: *PUD #0CAL LAB NUMBER 1 

  CAL LAB NUMBER 1     
    . 

: *PUD #216CAL LAB NUMBER 1 

  CAL LAB NUMBER 1     
    ,  #2   

 ,      nn  
 CAL LAB NUMBER 1 (  =16). 
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: *PUD “CAL LAB NUMBER 1” 

  CAL LAB NUMBER 1     
    . 

*PUD? Sequential Overlapped CoupledIEEE-488 RS-232x x xx x  

(    )    
*PUD (   )    . 

: #2nn<nn > 

: *PUD?   #216CAL LAB NUMBER 1  #2 
 16  16   (  ), 

   . 

RANGE? Sequential Overlapped CoupledIEEE-488 RS-232x x xx x  

(  )     . 
       . 

    ,  0.  
    P    

 (  NORMAL   ),   S  
   (  AUX   ). 

: <   >, <   > 

: DC330MV,0 (    
330 ) 

 DC33MA_A,0 (    33 ) 
 AC3_3V,0 (    

3,3 ) 
 AC330MA_A,0 (    330 ) 
 R110OHM,0 (   110 Ω) 
 C1_1UF,0 (   1.1 ) 
 TCSRC,0 (     

) 
 RTD_110,0 (   RTD 110 Ω) 
 DC3_3V_P,DC3A_AS (   3,3 , 3  

 ) 
 AC330V_P,AC20A_2S (   330 , 20  

 ) 
 DC330MV_P,DC3_3V_S (    

 330   3,3 ) 
 AC330V_P,AC3_3V_S (    

 330   3,3 ) 

       
       (0   

 ). 

RANGELCK Overlapped CoupledIEEE-488 RS-232 Sequentialx x xx x  

(   )   ,  
      

      .  
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  ,     
, ,       

  .    RANGELCK  
 «on»,       

 .    RANGELCK  
 «off»,       
  . 

: ON (      
) 

 OFF (     
      

 ) 

: RANGELCK OFF 

  ,     
    . 

RANGELCK? Sequential Overlapped CoupledIEEE-488 RS-232x x xx x  

(   )      
       

 . 

: ON (  ,    
) 

 OFF (   ,   
) 

: RANGELCK?  OFF 

 OFF ,        
 (    ). 

REFCLOCK Overlapped CoupledIEEE-488 RS-232 Sequentialx x xx x  

(   )      
(    10   IN BNC). 

  INT (    ) 
 EXT (    ) 

: REFCLOCK INT 

 ,      
      . 

REFCLOCK? Sequential Overlapped CoupledIEEE-488 RS-232x x xx x  

(   )      
(    10   IN BNC). 

: ( ) INT (   ) 
 ( ) EXT (   ) 

: REFCLOCK?  INT 
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REFCLOCK_D Sequential Overlapped CoupledIEEE-488 RS-232x x xx x  

(     )     
         (   

  10   IN BNC). 

  INT (    ) 
 EXT (    ) 

      ,    
    . 

: REFCLOCK INT 

REFCLOCK_D? 
Sequential Overlapped CoupledIEEE-488 RS-232x x xx x  

(     )    
          

(     10   IN BNC). 

: ( ) INT (   ) 
 ( ) EXT (   ) 

: REFCLOCK_D?  INT 

REFOUT? Sequential Overlapped CoupledIEEE-488 RS-232x x xx x  

(    )     
    (  ).  

    INCR  ,  
 0 (0E+00).     OUT, 

NEWREF  MULT.     
  EDIT?  OUT? . 

: <  > 

: REFOUT?  0E+00 

 0,    .  

: REFOUT?  2.500000E-01 

 0.250,    ,   
 , , 250 . 

REFPHASE Overlapped CoupledIEEE-488 RS-232 Sequentialx x xx x  

(   )      
 /  10 ,      

      10  
  IN  OUT.     NORMAL, 

AUX  20A       NORMAL  
      

.     10  IN  OUT 
  .    0,00  ±180,00 , 

  +       –   
 .− 
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:       DEG 

: REFPHASE 1.5 DEG (1.5 )  

         
  1,5 . 

REFPHASE? Sequential Overlapped CoupledIEEE-488 RS-232x x xx x  

(   )      
 /  10 ,      

      10  
  IN  OUT. 

: (    )    

: REFPHASE?  1.50E+00 (1.5 ) 

REFPHASE_D Sequential Overlapped CoupledIEEE-488 RS-232x x xx x  

(     )    
   /  10 ,   

       
  10    IN  OUT  

   .     
NORMAL, AUX  20A       
NORMAL       

 .     10  
IN  OUT   .    0,00  
±180,00 ,   +       – 

   .− 

:       DEG 

: REFPHASE_D 1.5 DEG (1.5 ) 

          
      1,5 . 

REFPHASE_D? 
Sequential Overlapped CoupledIEEE-488 RS-232x x xx x  

(     )    
   /  10 ,   

        
 10    IN  OUT     

. 

: (    )    

: REFPHASE_D?  1.50E+00 (1.5 ) 

REMOTE Overlapped CoupledIEEE-488 RS-232 Sequentialx x xx x  

(  )     . 
    IEEE-488 REN (Remote Enable).  

       
 «REMOTE CONTROL Go to Local».     
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      . 
   ,     

  «REMOTE CONTROL LOCAL LOCK OUT». ( . 
 LOCKOUT.)      
 LOCAL       . 

: ( ) 

: REMOTE 

    ,     
      REMOTE CONTROL. 

RPT_STR Sequential Overlapped CoupledIEEE-488 RS-232x x xx x  

(   )    .  
      ,   

    .  CALIBRATION  
   ENABLE. (  .) 

:    40  

RPT_STR? Sequential Overlapped CoupledIEEE-488 RS-232x x xx x  

(   )    .  
      ,   

    . (  .) 

:  

: ( )   40  

*RST Overlapped CoupledIEEE-488 RS-232 Sequentialx x xx x  

(   )      
  . *RST   

     .  
       . 

      : 

    

CUR_POST AUX REFCLOCK <REFCLOCK_D value> 

DBMZ <DBMZ_D начен е> REFPHASE <REFPHASE_D value> 

DC_OFFSET 0V RTD_TYPE <RTD_TYPE_D value> 

DUTY 50PCT SCOPE OFF 

EARTH OPEN STBY (No output) 

EXTGUARD OFF TC_OFFSET 0 CEL 

HARMONIC 1, PRI TC_OTCD ON 

LCOMP OFF TC_REF INT 

LOWS TIED TC_TYPE <TC_TYPE_D value> 

OUT 0V,0HZ TRIG OFF 
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OUT_IMP Z1M TSENS_TYPE TC 

PHASE 0DEG WAVE NONE,NONE 

PRES_UNIT <PRES_UNIT_D value> ZCOMP OFF 

RANGELCK OFF ZERO_MEAS OFF 

   ,    ,  
    . 

: ( ) 

: *RST 

  ,      
. 

RTD_TYPE Overlapped CoupledIEEE-488 RS-232 Sequentialx x xx x  

(     )    
  (RTD). 

  RTD_TYPE  RTD    
TSENS_TYPE .   RTD_TYPE   

  OUT.      
 0 °C.  ,     

      . 

: PT385 (100-   RTD,  α=0.00385 
/ /°C) 

 PT385_200 (200-   RTD,  α=0.00385 
/ /°C) 

 PT385_500 (500-   RTD,  α=0.00385 
/ /°C) 

 PT385_1000 (1000-   RTD,  α=0.00385 
/ /°C) 

 PT3926 (100-   RTD,  α=0.003926 
/ /°C) 

 PT3916 (100-   RTD,  α=0.003916 
/ /°C) 

 CU10 (10-   RTD,  ) 
 NI120 (120-   RTD,  ) 

: RTD_TYPE PT3926 

   RTD  100 ,   pt3926 
(α=0.003926 / /°C).  100     

  (   RTD  0 °C (32 °F)). 

RTD_TYPE? Sequential Overlapped CoupledIEEE-488 RS-232x x xx x  

(     )   
   (RTD),   

   RTD. 
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: PT385 (100-   RTD,  α=0.00385 
/ /°C) 

 PT385_200 (200-   RTD,  α=0.00385 
/ /°C) 

 PT385_500 (500-   RTD,  α=0.00385 
/ /°C) 

 PT385_1000 (1000-   RTD,  α=0.00385 
/ /°C) 

 PT3926 (100-   RTD,  α=0.003926 
/ /°C) 

 PT3916 (100-   RTD,  α=0.003916 
/ /°C) 

 CU10 (10-   RTD,  ) 
 NI120 (120-   RTD,  ) 

: RTD_TYPE?  PT3926 

 PT3926 ,  100-   RTD   α=0.003926 
/ /°C      RTD. 

RTD_TYPE_D Sequential Overlapped CoupledIEEE-488 RS-232x x xx x  

(       )  
   (RTD)      

 ,     . (  
     ,   

 2 ,      .)  

: PT385 (100-   RTD,  α=0.00385 
/ /°C) 

 PT385_200 (200-   RTD,  α=0.00385 
/ /°C) 

 PT385_500 (500-   RTD,  α=0.00385 
/ /°C) 

 PT385_1000 (1000-   RTD,  α=0.00385 
/ /°C) 

 PT3926 (100-   RTD,  α=0.003926 
/ /°C) 

 PT3916 (100-   RTD,  α=0.003916 
/ /°C) 

 CU10 (10-   RTD,  ) 
 NI120 (120-   RTD,  ) 

: RTD_TYPE_D PT3926 

     RTD   100    
α=0.003926 / /°C. 

RTD_TYPE_D? 
Sequential Overlapped CoupledIEEE-488 RS-232x x xx x  

(       ) 
     (RTD)   

     . 
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: PT385 (100-   RTD,  α=0.00385 / /°C) 
 PT385_200 (200-   RTD,  α=0.00385 / /°C) 
 PT385_500 (500-   RTD,  α=0.00385 / /°C) 
 PT385_1000 (1000-   RTD,  α=0.00385 

/ /°C) 
 PT3926 (100-   RTD,  α=0.003926 

/ /°C) 
 PT3916 (100-   RTD,  α=0.003916 

/ /°C) 
 CU10 (10-   RTD,  ) 
 NI120 (120-   RTD,  ) 

: RTD_TYPE_D?  PT3926 

 PT3926 ,       RTD  
 100    α=0.003926 / /°C. 

SP_SET Sequential Overlapped CoupledIEEE-488 RS-232x x xx x  

(    Host- )   RS-
232-C       SERIAL 1 
FROM HOST,     . (  

     ,   
 2 ,      .) 

(         
 SERIAL 2 TO UUT .   UUT_SET .)  

      . 
(     , .  FORMAT 
SETUP.) 

      ,   
         TERM 

( )        COMP 
( ).. 

: <<   >, 300, 600, 1200, 2400, 4800, 
9600 

 < >, TERM ( ), COMP ( ) 
 <  >, XON (xon/xoff), NOSTALL ( ), 

RTS (rts/cts) 
 <   >, DBIT7 (7 )  DBIT8 (8 ) 
 <  - >, SBIT1 (1 )  SBIT2 (2 ) 
 < >, PNONE ( ), PODD ( ), 

PEVEN ( ) 
 <   > CR (  ), LF 

(  ), 
  CRLF (  

/  ) 

: SP_SET 9600,TERM,XON,DBIT8,SBIT1,PNONE,CRLF 

      SERIAL 1 FROM 
HOST      . 
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SP_SET? Sequential Overlapped CoupledIEEE-488 RS-232x x xx x  

(    Host- )   
RS-232-C      SERIAL 1 
FROM HOST. (       

  SERIAL 2 TO UUT .   UUT_SET? .  
      . 

(     , .  FORMAT 
SETUP.) 

: <   >, 300, 600, 1200, 2400, 4800, 
9600 

 < >, TERM ( ), COMP ( ) 
 <  >, XON (xon/xoff), NOSTALL ( ), 

RTS (rts/cts) 
 <   >, DBIT7 (7 )  DBIT8 (8 ) 
 <  - >, SBIT1 (1 )  SBIT2 (2 ) 
 < >, PNONE ( ), PODD ( ), 

PEVEN ( ) 
 <   > CR (  ), LF 

(  ), 
  CRLF (  /  

) 

: SP_SET?  
9600,TERM,XON,DBIT8,SBIT1,PNONE,CRLF 

      SERIAL 1 
FROM HOST,   ,    . 

SPLSTR Sequential Overlapped CoupledIEEE-488 RS-232x x xx x  

(    )   
  (     40 ),  

    . (   
    ,    2 
,      .)  

SPLSTR        
 ^P (<cntl> P).   : 

 SPL: %02x %02x %04x %04x 

  %02x (8 )     
 2-   ,  %04x (16 )   

   4-   . 
   : 

 SPL: (STB) (ESR) (ISCR0) (ISCR1) 

.   *STB?, *ESR?, ISCR0?  ISCR1?.  
   ,  ,  : SPL: 44 00 

0000 1000.    .   
   ^P (<cntl> p).    SRQSTR. 

 «< >\n» (\n   NEWLINE, 

 0A). 
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: SPLSTR «SPL: %02x %02x %04x %04x\n» 

  SPLSTR    SPL: %02x 
%02x %04x %04x\n. 

SPLSTR? Sequential Overlapped CoupledIEEE-488 RS-232x xx xx  

(     )  , 
    .   

  ^P (<cntl> p).    SRQSTR. 

: < > 

: SRQSTR  SRQ: %02x %02x %04x %04x\n 

   SPLSTR (      
). 

*SRE Sequential Overlapped CoupledIEEE-488 RS-232x x xx x  

(     )     
    (SRE). ( .  «  
    (SRE)»  5).   6  
 (   64),    

255 – 64 = 191. 

: < > (    SRE,  0  191). 

: *SRE 56 

  3 (EAV), 4 (MAV)  5 (ESR). 

*SRE? Sequential Overlapped CoupledIEEE-488 RS-232x x xx x  

(     )    
    . (SRE). 

: < > (    SRE,  0  191). 

: *SRE?  56 

 56 ,   4 (EAV)  5 (MSS) . 

SRQSTR Sequential Overlapped CoupledIEEE-488 RS-232x xx xx  

(     )     
    SRQ (Service Request) (   

40 )       . 
(       ,  

  2 ,      
.)  SRQSTR     

,    SRQ (    ). 
  : 

 SRQ: %02x %02x %04x %04x 

  %02x (8 )     
 2-   ,  %04x (16 )   

   4-   . 
   : 
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 SRQ: (STB) (ESR) (ISCR0) (ISCR1) 

. , , *STB?, *ESR?, ISCR0?  ISCR1?  
   ,  , : SRQ: 44 00 

0000 1000.    .   SPLSTR 
    . 

: «< >\n« (\n   «Line Feed», 

 0A). 

: SRQSTR «SRQ: %02x %02x %04x %04x\n 

  SRQSTR    SRQ: %02x 
%02x %04x %04x\n. 

SRQSTR? Sequential Overlapped CoupledIEEE-488 RS-232x xx xx  

(     )  
    SRQ   

.       ; 
    .    

SPLSTR . 

: < > 

: SRQSTR  SRQ: %02x %02x %04x %04x\n 

   SRQSTR (      
). 

*STB? Sequential Overlapped CoupledIEEE-488 RS-232x xx xx  

(    )      
. ( .  «    (STB)»   5). 

: < > (    STB,  0  255). 

: *STB?  72 

 72 ,   3 (EAV)  6 (MSS) . 

STBY Overlapped CoupledIEEE-488 RS-232 Sequentialx x xx x  

(  )  ,     
 .        
  . 

: ( ) 

: STBY 

       . 

SYNCOUT Overlapped CoupledIEEE-488 RS-232 Sequentialx x xx x  

(  )      
  10  OUT BNC. 

: ( ) 

: SYNCOUT 
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TC_MEAS Sequential Overlapped CoupledIEEE-488 RS-232x x xx x  

(    )     
. 

: CEL ( ) ( ) 
 FAR ( ) ( ) 

: TC_MEAS CEL 

  ,    TC 
,   . 

TC_OFFSET Overlapped CoupledIEEE-488 RS-232 Sequentialx x xx x  

(      )   
    (±500 °C).     

  . 

: < > CEL (    ) ( ) 
 < > FAR (    ) 
( ) 

: TC_OFFSET +10 CEL 

  +10 °C      
. 

TC_OFFSET? Sequential Overlapped CoupledIEEE-488 RS-232x x xx x  

(      )    
   (±500 °C). 

: < > CEL (    ) ( ) 

 < > FAR (    ) 
( ) 

: TC_OFFSET?  1.000E+01,CEL 

 +10  C,       
   +10 °C. 

TC_OTCD Overlapped CoupledIEEE-488 RS-232 Sequentialx x xx x  

(     )   
       

   .  ,  
       

   . 

: ON (    ) (  
) 

 OFF (    ) 

: TC_OTCD ON 

    .   
       

 . 
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TC_OTCD? Sequential Overlapped CoupledIEEE-488 RS-232x x xx x  

(     )  
       
   . 

: ON (    ) 
 OFF (    ) 

: TC_OTCD?  ON 

 ON ,      
. 

TC_REF Overlapped CoupledIEEE-488 RS-232 Sequentialx x xx x  

(    ) ,    
    (TC)   :  

  (INT)     (EXT).  
   EXT,      

 ,      . 
 ,       

  . 

: INT 
 EXT, <   > CEL (  FAR) 

: TC_REF EXT, 25.6 CEL 

      25.6 °C. 

TC_REF? Sequential Overlapped CoupledIEEE-488 RS-232x x xx x  

(    )     
,        

  (    CEL   FAR,   
  ).       

(INT)    (EXT). 

  INT,       0, 
 ,        

   . 

: INT, <   >,CEL (  FAR) 
 EXT, <   >,CEL (  FAR) 

: TC_REF?  INT,2.988E+01,CEL 

  , 29.88  ,   
      29.88 °C. (  
    0 (0.00E+00),  

    , /      
.) 

TC_TYPE Overlapped CoupledIEEE-488 RS-232 Sequentialx x xx x  

(   )      
(TC).  TC ,      
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  OUT ,       TC 
 TSENS_TYPE .     

       0 °C. 
 ,     TC  

     . 

: B (  B- ) 
 C (  C- ) 
 E (  E- ) 
 J (  J- ) 
 K (  K- ) (  ) 
 N (  N- ) 
 R (  R- ) 
 S (  S- ) 
 T (  T- ) 
 X (10 /°C,  ) 
 Y (%,  ) 
 Z (1 /°C,  ) 

: TC_TYPE J 

        
  J- . 

TC_TYPE? Sequential Overlapped CoupledIEEE-488 RS-232x x xx x  

(   )     
 (TC).      
      0 °C. 

: B (  B- ) 
 C (  C- ) 
 E (  E- ) 
 J (  J- ) 
 K (  K- ) (  ) 
 N (  N- ) 
 R (  R- ) 
 S (  S- ) 
 T (  T- ) 
 X (10 /°C,  ) 
 Y (%,  ) 
 Z (1 /°C,  ) 

: TC_TYPE?  K 

 K ,       
  K- . 

TC_TYPE_D Sequential Overlapped CoupledIEEE-488 RS-232x x xx x  

(     )     
(TC)  ,     . 
(       ,  

  2 ,      
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.)  TC        
 . 

: B (  B- ) 
 C (  C- ) 
 E (  E- ) 
 J (  J- ) 
 K (  K- ) (  ) 
 N (  N- ) 
 R (  R- ) 
 S (  S- ) 
 T (  T- ) 
 X (10 /°C,  ) 
 Y (%,  ) 
 Z (1 /°C,  ) 

: TC_TYPE_D J 

 J-    . 

TC_TYPE_D? Sequential Overlapped CoupledIEEE-488 RS-232x x xx x  

(     )     
(TC)  . 

: B (  B- ) 
 C (  C- ) 
 E (  E- ) 
 J (  J- ) 
 K (  K- ) (  ) 
 N (  N- ) 
 R (  R- ) 
 S (  S- ) 
 T (  T- ) 
 X (10 /°C  ) 
 Y (%,  ) 
 Z (1 /°C,  ) 

: TC_TYPE_D?  K 

 K ,   K-    . 

TEMP_STD Sequential Overlapped CoupledIEEE-488 RS-232x x xx x  

(   )    ipts-68 
(    , 1968 .)  its-90 
(   , 1990 .),   

  . (    
   ,    2 , 

     .)   
  its-90. 

: IPTS_68 
 ITS_90 

: TEMP_STD ITS_90 
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   ITS-90. 

TEMP_STD? Sequential Overlapped CoupledIEEE-488 RS-232x x xx x  

(   )    ipts-68 
(    , 1968 .)  its-90 
(   , 1990 .). 

: IPTS_68 
 ITS_90 

: TEMP_STD?  ITS_90 

 ITS_90 ,       
   1990. 

*TRG Sequential Overlapped CoupledIEEE-488 RS-232x x xx x  

(      )   
       . 

         , 
     . (    

TC_MEAS;*WAI;VAL?) 

: <  >,CEL (    ) 
 <  >,FAR (    

) 
 0.00E+00,OVER (     

 ) 
 0.00E+00,OPENTC (   ) 
 0.00E+00,NONE (    

 ) 

: *TRG  +2.500E+01,CEL 

      25.00 Celsius, 
       25 °C. 

TSENS_TYPE
Overlapped CoupledIEEE-488 RS-232 Sequentialx x xx x  

(    )     
    (TC)    

(RTD).    RTD     
 NORMAL   ,  ,  

    TC.    
    0  C.  ,  

        
. 

: TC ( ) 
 RTD (  ) 

: TSENS_TYPE RTD 

     RTD. 
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TSENS_TYPE? 
Sequential Overlapped CoupledIEEE-488 RS-232x x xx x  

(    )      
:  (TC)    (RTD). 

: TC ( ) 
 RTD (  ) 

: TSENS_TYPE?  TC 

 TC ,     . 

*TST? Sequential Overlapped CoupledIEEE-488 RS-232x x xx x  

(  )     0 
    1  .    

,     (  )   
  ,       ERR? (  

). 

: 0 (  ) 
 1 (   ) 

: *TST?  1 

 0 ,    . 

UNCERT? Sequential Overlapped CoupledIEEE-488 RS-232x x xx x  

(  )     
  .      
 ,  . 

:  1. (  )    
    PCT (  ). 

 2. (  )    
    PCT (  ). 

: 1. (    ) 90-   
     

 2. (    ) 1-   
    

  ( )     
 

  (    ) 90-   
     

 5. (    ) 1-   
    

 6. ( )     
. 

: UNCERT?  6.120E-01,6.150E-01,PCT,9.50E-
02, 1.150E-01,PCT 
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UUT_FLUSH Sequential Overlapped CoupledIEEE-488 RS-232x x xx x  

(      )  
     ,   

       
 SERIAL 2 TO UUT.       

gpib   RS-232,       
SERIAL 2 TO UUT. 

: ( ) 

: UUT_FLUSH 

       
. 

UUT_RECV? Sequential Overlapped CoupledIEEE-488 RS-232x x xx x  

(      )  
       IEEE-488.2  

     SERIAL 2 TO UUT.  
     gpib   RS-232,  

     SERIAL 2 TO UUT. 

: < > (      
    ) 

: UUT_RECV?  #211+1.99975E+0 

 ( )     . 
: #2 (   ) 11 (  ) +1.99975E+0 (11 

). 

UUT_RECVB? Sequential Overlapped CoupledIEEE-488 RS-232x x xx x  

(       ) 
       

    .      
UUT_RECV?    ASCII. 

:   ( )       

:  (   ASCII)  ,  
,   : 

 1. (  )    ,  
  

 2. (  )       
   ,  . 

:     "=>" ,     
    ,   

4,61,62,13,10 

UUT_SEND Sequential Overlapped CoupledIEEE-488 RS-232x x xx x  

(      )  
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   SERIAL 2 TO UUT.     

  gpib   RS-232,     
  SERIAL 2 TO UUT.    

 (RS-232)       End  Identify 
(EOI) (IEEE-488). 

: #2<nn><   nn > (  ) 
 #0<  > (  ) 
 «<  >» (  ) 

:  

 UUT_SEND #206F1S2R0 (   ) 

  F1S2R0      
 . : #2 (   ) 06 (  ) 

F1S2R0(6 ). 

 UUT_SEND #0F1S2R0 (   ) 

  F1S2R0      
 .    #0   

. 

 UUT_SEND “F1S2R0” (  ) 

  F1S2R0       
. 

        
      (CR),  

 (LF)   ,   : 

  .    
       ^J  CR, ^M  LF 

   ,  ^J    <Cntl>   
 J. ,    REMS      

 CR  LF   4   REMS   1 
  ^J  ^M,  6 .      

UUT_SEND #206REMS^J^M   <Enter>. (  ^J  ^M “    
  CR  LF.) 

      ,  
      CR  LF. 

       
     \n  CR  \r  LF   

 ,       . 
,       REMS     

  CR  LF     UUT_SEND 
“REMS\n\r”.   ,      

 ,      . 
, “uut_send “REMS\n\r”” “. 

     : 
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   ^J \n 
   ^M \r 
  Tab \t 
  ^H \b 
   ^L \f 

UUT_SENDB Sequential Overlapped CoupledIEEE-488 RS-232x x xx x  

(       ) 
       
 (   SERIAL 2 to UUT   

).    ASCII    
  UUT_SEND.      

 gpib   RS-232,      
 SERIAL 2 TO UUT. 

:   ,   (   
10) 

: UUT_SENDB 42,73,68,78,63,10 

 ASCII-  "*IDN?",      
(ASCII 10),     . 

UUT_SET Sequential Overlapped CoupledIEEE-488 RS-232x x xx x  

(     UUT)   RS-
232-C       SERIAL 2 
TO UUT,     . (  

     ,   
 2 ,      .) 

(         
 SERIAL 1 FROM HOST .   SP_SET .)  

      . 
(     , .  FORMAT 
SETUP.) 

      ,   
    TERM ( )      

  COMP ( ). 

: <<   >, 300, 600, 1200, 2400, 4800, 
9600 
 <  >, XON (xon/xoff), NOSTALL ( ), 
RTS (rts/cts) 
 <   >, DBIT7 (7 )  DBIT8 (8 ) 
 <  - >, SBIT1 (1 )  SBIT2 (2 ) 
 < >, PNONE ( ), PODD ( ), 
PEVEN ( ) 

: UUT_SET 9600,XON,DBIT8,SBIT1,PNONE 

      SERIAL 2 TO UUT 
     . 
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UUT_SET? Sequential Overlapped CoupledIEEE-488 RS-232x x xx x  

(     UUT)   
RS-232-C      SERIAL 2 TO 
UUT. (        

 SERIAL 1 FROM HOST .   SP_SET?.  
      . 

(     , .  FORMAT 
SETUP.) 

: <   >, 300, 600, 1200, 2400, 4800, 
9600 

 <  >, XON (xon/xoff), NOSTALL ( ), 
RTS (rts/cts) 

 <   >, DBIT7 (7 )  DBIT8 (8 ) 
 <  - >, SBIT1 (1 )  SBIT2 (2 ) 

 < > PNONE ( ), PODD ( ), 
PEVEN ( ) 

: UUT_SET?  9600,XON,DBIT8,SBIT1,PNONE 

      SERIAL 2 
TO UUT,   ,    . 

VAL? Sequential Overlapped CoupledIEEE-488 RS-232x x xx x  

(    )    
  ,   , 
 .    . 

:  ( )   

: 1. (   )     
 2. ( ) CEL, FAR, OHM, F, PSI, MHG, INHG, INH2O, 

FTH2O, MH2O, BAR, PAL, G/CM2, INH2O60F, OVER 
(      ), OPENTC 
(  ),  NONE (  

  ) 
: VAL?  0.00E+00,NONE 

 0  NONE ,     , 
       ,  

    . 

VVAL? Sequential Overlapped CoupledIEEE-488 RS-232x x xx x  

(     )   
     ,  
  .       

 ,   ,    , 
  0E+00. 

: <    > (   
 ) 

 0E+00 ( ,  
   
) 
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: VVAL?  1.1047E-03 (1.1047 ,  
50 °C   K-      
= 23.0 °C 

*WAI Sequential Overlapped CoupledIEEE-488 RS-232x x xx x  

(   )    
    ,     

   . ,    OUT, 
   ,    

,    ,   
  OUT  *WAI.  *WAI    
      

  ,      
. 

: *WAI 

     . 

 WAVE Overlapped CoupledIEEE-488 RS-232 Sequentialx x xx x  

(   )       
.      ,    

.      ,   
  ,   ,     
 .   : SINE ( ), TRI 

( ), SQUARE ( ), TRUNCS (  
)  NONE (    ). 

: <1-  > , (SINE, TRI, SQUARE, TRUNCS, NONE) 
 <2-  > (SINE, TRI, SQUARE, TRUNCS, NONE) 

: WAVE SINE,SQUARE 

        
    (  NORMAL   

)      (   
 AUX  20A). 

WAVE? Sequential Overlapped CoupledIEEE-488 RS-232x x xx x  

(   )       
.   : SINE ( ), TRI 

( ), SQUARE ( ), TRUNCS (  
)  NONE (    ). 

: <1-  > , (SINE, TRI, SQUARE, TRUNCS, NONE) 
 <2-  > (SINE, TRI, SQUARE, TRUNCS, NONE) 

: WAVE?  SQUARE,NONE 

 SQUARE ,     (  NORMAL  
 )   ,  NONE ,   

    (  AUX)   . 
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ZCOMP Overlapped CoupledIEEE-488 RS-232 Sequentialx x xx x  

(   )    
   2-   4-  . 
       

   110 Ω.    
        110 

.         
,          

    «      
».       
      . 

: NONE (    ) 
 WIRE2 (   2-   

) 
 WIRE4 (   4-   

) 

: ZCOMP WIRE2 

 2-      
   . ( ,    

  110 Ω, ,      110 ,   
       

 .) 

ZCOMP? Sequential Overlapped CoupledIEEE-488 RS-232x x xx x  

(   )    
  2-   4-  . 

: NONE (   ) 
 WIRE2 (2-    ) 
 WIRE4 (4-    ) 

: ZCOMP?  NONE 

 NONE ,       
,    .  

ZERO_MEAS Sequential Overlapped CoupledIEEE-488 RS-232x x xx x  

(        )  
         
   -SC600.   ,   

    ,   
 ,  ,      – 
 .  

: 1. ( ) ON 
  ( ) OFF 

 2.       
 

: ZERO_MEAS ON 
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       . 

: ZERO_MEAS ON,14.7 

   14.7     . 

ZERO_MEAS? Sequential Overlapped CoupledIEEE-488 RS-232x x xx x  

(       )  
          

  -SC600. 

:  ( )    

: 1. ( ) OFF (   ) 

  ( ) ON (   ) 

 2. (    )   

 3. ( )  (F, PSI, MHG, INHG, INH2O, FTH2O, MH2O, 
BAR, PAL, G/CM2, INH2O60F) 

: ZERO_MEAS?  ON,-3.66E-02,PSI 

 



7-1 

 7 

  

   

 ..........................................................................................  7-3 
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  ...................................................................................  7-6 
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   ,      

   ,    
   5522A.    : 

•  . 

•   . 

•   . 

•  . 

     ,   
 ,   ,    
,    ,   «  

  ».    
       

  . 

 ! 

  ,   
   , 

   : 

•     
  . 

•      
. 

•     . 

•     
. 

•      
 . 

•         
 .   

 . 

•        

 .     
      

 . 

    
      .   

       
    .   7-1  

        . 

      .  7-1  
 : 

1.     . 

2.       
        .  

    ,    
        . 
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3.    ,     .  
4.    . 
5.        . 

         
 ,        . 

 7-1.    

       

 109215 5A/250    100   120  

 851931 2,5A/250    200   240  

 

100V/120V
220V/240V

T5.0A 250V (SB)T2.5A 250V (SB)  /63Hz      

  47Hz        600VA MAX      

WARNING:  TO AVOID ELECTRIC SHOCK GROUNDING 

CONNECTOR IN POWER CORD MUST BE CONNECTED

FUSE

MAINS SUPPLY

CHASSIS GROUND

WARNING:  TO AVOID PHYSICAL INJURY, INSURE THA

IS PROPERLY INSTALLED BEFORE ENERGIZING INSTRU

CAUTION FOR FIRE PROTECTION REPLACE O

WITH A 250V FUSE OF INDICATED RATING

0
V (SB)      

120

120

240

 
gok004.eps 

 7-1.   

    
      .  

    3    20    
 .   7-2        

 .   
: 



   
    7 

7-5 

1.     . 

2.     Phillips,     7-2. 

 
gok068.eps 

. 7-2.    

3.    . 

4.          
. 

 7-2.    

    

 3674001 4A/500   

 3470596 25A/250   

5.      . 

6.       . 

   

 ! 

        
    . 

  

    
       
   .  

       30   
,      .   

      . 

      7-3   
: 

1.  ,      
 . 

2.   . 
a.         . 
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b.       ,   
    . 

c.       . 
3.   . 

a.      .  
b.    . 
c.   ,     

    . 
4.     ,   

    . 
 

TO
 C

LEA
N

 FILTER
 R

EM
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VE FR
O

M
 IN
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U

M
E
N
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N

D
 FLU

SH
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TIO
N
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O

M
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TR
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O

C
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G
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N
D

 
oq062f.eps 

 7-3.    

  
   ,  ,    

     ,    
   ,   

   . 

  

     
   .  

     
 . 
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    5522A  

,   7-3 – 7-15.   
   ,   
      

      .  
       

      .   
    90-    

  .     
 . 

 7-3.     (Normal) 

       

329.9999  -0.0010  -0.0010  0.0010  

329.9999  329.0000  329.0000  329.0000  

329.999  -329.0000  -329.0059  -328.9941  

3.299999  0.000000  -0.000002  0.000002  

3.299999  1.000000  0.999989  1.000011  

3.299999  -1.000000  -1.000011  -0,999989  

3.299999  3.290000  3.289968  3.290032  

3.299999  -3.290000  -3.290032  -3.289968  

32.99999  0.00000  -0.00002  0.00002  

32.99999  10.00000  9.99988  10.00012  

32.99999  -10.00000  -10.00012  -9.99989  

32.99999  32.90000  32.89965  -32.90035  

32.99999  -32.90000  32.90035  -32.89965  

329.999  50.0000  49.9991  50.0009  

329.999  329.0000  328.9949  329.0051  

329.999  -50.0000  -50.0009  -49.9991  

329.999  -329.0000  -329.0051  -328.9949  

1000.000  334.000  333.993  334.007  

1000.000  900.000  899.985  900.015  

1000.000  1020.000  1019.983  1020.017  

1000.000  -334.000  -334.007  -333.993  

1000.000  -900.000  -900.015  -899.985  

1000.000  -1020.000  -1020.017  -1019.983  

 



5522A 

   

7-8 

. 7-4.     (AUX) 

       

329.999  0.000  -0.350  0.350  

329.999  329.000  328.551  329.449  

329.999  -329.000  -329.449  -328.551  

3.29999  0.33000  0.32955  0.33045  

3.29999  3.29000  3.28866  3.29134  

3.29999  -3.29000  -3.29134  -3.28866  

7.0000  7.0000  6.9976  7.0025  

7.0000  -7.0000  -7.0000  -6.9976  

329.999  0.000  -0.350  0.350  

. 7-5.     (AUX) 

       

329.999 A 0.000  -0.020  0.020 A 

329.999 A 190.000 A 189.957 A 190.043 A 

329.999 A -190.000  -190.043  -189.957  

329.999 A 329.000 A 328.941 A 329.059 A 

329.999 A -329.000  -329.059  -328.941  

3.29999 A 0.0010  -0.0010  0.0010  

3.29999 A 1.90000 A 1.89980 A 1.90020 A 

3.29999 A -1.90000  -1.90020  -1.89980  

3.29999 A 3.29000 A 3.28969 A 3.29031 A 

3.29999 A -3,29000  -3,29031  -3,28969  

32.9999 A 0.0010  0.0010  0.0010  

32.9999 A 19.0000 A 18.9982 A 19.0018 A 

32.9999 A -19,0000  -19,0018  -18,9982  

32.9999 A 32.9000 A 32.8971 A 32.9029 A 

32.9999 A -32,9000  -32,9029  -32,8971  

329.999  0,000 A 0.0010  -0.0010  

329.999  190.000 A 189.982 A 190.018 A 

329.999  -190,000  -190,018  -189,982  

329.999  329.000 A 328.971 A 329.029 A 

329.999  -329.0000  -329,029  -328,971  

2.99999  0.00000 A -0.00004 A 0.00004 A 
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7-9 

. 7-5.     (AUX) ( ) 

       

2.99999  1.09000  1.08979  1.09021  

2.99999  -1,09000 A -1,09021 A -1,08979 A 

2.99999  2.99000  2.98906  2.99094  

2.99999  -2,99000 A -2,99094 A -2,98906 A 

20.5000  0.0000 A -0.0005 A 0.0005 A 

20.5000  10.9000  10.8954  10.9046  

20.5000  -10,9000 A -10,9046 A -10,8954 A 

20.5000  20.0000  19.9833  20.0168  

20.5000  -20,0000 A -20,0168 A -19,9833 A 

. 7-6.     

       

10.9999 Ω 0.0000 Ω -0.0010 Ω 0,0010 Ω 

10.9999 Ω 2.0000 Ω 1.9989 Ω 2.0011 Ω 

10.9999 Ω 10.9000 Ω 10.8986 Ω 10.9014 Ω 

32.9999 Ω 11.9000 Ω 11.8982 Ω 11.9018 Ω 

32.9999 Ω 19.0000 Ω 18.9980 Ω 19.0020 Ω 

32.9999 Ω 30.0000 Ω 29.9978 Ω 30.0023 Ω 

109.9999 Ω 33.0000 Ω 32.9979 Ω 33.0021 Ω 

109.9999 Ω 109.0000 Ω 108.9962 Ω 109.0038 Ω 

329.9999 Ω 119.0000 Ω 118.9954 Ω 119.0046 Ω 

329.9999 Ω 190.0000 Ω 189.9938 Ω 190.0062 Ω 

329.9999 Ω 300.0000 Ω 299.9914 Ω 300.0086 Ω 

1.099999 Ω 0.330000 Ω 0.329991 Ω 0.330009 Ω 

1.099999 Ω 1.090000 Ω 1.089974 Ω 1.090026 Ω 

3.299999 Ω 1.190000 Ω 1.189954 Ω 1.190046 Ω 

3.299999 Ω 1.900000 Ω 1.899938 Ω 1.900062 Ω 

3.299999 Ω 3.000000 Ω 2.999914 Ω 3.000086 Ω 

10.99999 Ω 3.30000 Ω 3.29991 Ω 3.30009 Ω 

10.99999 Ω 10.90000 Ω 10.89974 Ω 10.90026 Ω 

32.99999 Ω 11.90000 Ω 11.89954 Ω 11.90046 Ω 

32.99999 Ω 19.00000 Ω 18.99938 Ω 19.00062 Ω 

32.99999 Ω 30.00000 Ω 29.99914 Ω 30.00086 Ω 
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. 7-6.     ( ) 

       

109.9999 Ω 33.0000 Ω 32.9991 Ω 33.0009 Ω 

109.9999 Ω 109.0000 Ω 108.9974 Ω 109.0026 Ω 

329.9999 Ω 119.0000 Ω 118.9950 Ω 119.0050 Ω 

329.9999 Ω 190.0000 Ω 189.9933 Ω 190.0068 Ω 

329.9999 Ω 300.0000 Ω 299.9905 Ω 300.0095 Ω 

1.099999 Ω 0.330000 Ω 0.329990 Ω 0.330010 Ω 

1.099999 Ω 1.090000 Ω 1.089971 Ω 1.090029 Ω 

3.299999 Ω 1.190000 Ω 1.189922 Ω 1.190078 Ω 

3.299999 Ω 1.900000 Ω 1.899894 Ω 1.900106 Ω 

3.299999 Ω 3.000000 Ω 2.999850 Ω 3.000150 Ω 

10.99999 Ω 3.30000 Ω 3.29959 Ω 3.30041 Ω 

10.99999 Ω 10.90000 Ω 10.89875 Ω 10.90125 Ω 

32.99999 Ω 11.90000 Ω 11.89512 Ω 11.90488 Ω 

32.99999 Ω 19.00000 Ω 18.99370 Ω 19.00630 Ω 

32.99999 Ω 30.00000 Ω 29.99150 Ω 30.00850 Ω 

109.9999 Ω 33.0000 Ω 32.9838 Ω 33.0162 Ω 

109.9999 Ω 109.0000 Ω 108.9534 Ω 109.0466 Ω 

329.9999 Ω 119.0000 Ω 118.6025 Ω 119.3975 Ω 

329.9999 Ω 290.0000 Ω 289.1750 Ω 290.8250 Ω 

1100.000 Ω 400.000 Ω 394.700 Ω 405.300 Ω 

1100.000 Ω 640.000 Ω 631.820 Ω 648.180 Ω 

1100.000 Ω 1090.000 Ω 1076.420 Ω 1103.580 Ω 

. 7-7.     (Normal) 

  

 

  

 

 

 

32.999  3.000  45  2.994  3.006  

32.999  3.000  10  2.994  3.006  

32.999  30.000  9.5  28.335  31.665  

32.999  30.000  10  29.976  30.024  

32.999  30.000  45  29.990  30.010  

32.999  30.000  1  29.990  30.010  

32.999  30.000  10  29.990  30.010  

32.999  30.000  20  29.989  30.011  
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 7-7.     (Normal) ( ) 

  

 

  

 

 

 

32.999  30.000  50  29.970  30.030  

32.999  30.000  100  29.898  30.102  

32.999  30.000  450  29.770  30.230  

329.999  33.000  45  32.987  33.013  

329.999  33.000  10  32.987  33.013  

329.999  300.000  9.5  283.350  316.650  

329.999  300.000  10  299.917  300.083  

329.999  300.000  45  299.950  300.050  

329.999  300.000  1  299.950  300.050  

329.999  300.000  10  299.950  300.050  

329.999  300.000  20  299.947  300.053  

329.999  300.000  50  299.902  300.098  

329.999  300.000  100  299.788  300.212  

329.999  300.000  500  299.450  300.550  

3.29999  0.33000  45  0.32989  0.33011  

3.29999  0.33000  10  0.32989  0.33011  

3.29999  3.00000  9.5  2.83350  3.16650  

3.29999  3.00000  10  2.99920  3.00080  

3.29999  3.00000  45  2.99952  3.00048  

3.29999  3.00000  1  2.99952  3.00048  

3.29999  3.00000  10  2.99952  3.00048  

3.29999  3.00000  20  2.99946  3.00054  

3.29999  3.00000  50  2.99920  3.00080  

3.29999  3.00000  100  2.99823  3.00178  

3.29999  3.00000  450  2.99340  3.00660  

3.29999  3.29000  2  0.07500  [1] 

32.9999  3.3000  45  3.2990  3.3010  

32.9999  3.3000  10  3.2990  3.3010  

32.9999  30.0000  9.5  28.3350  31.6650  

32.9999  30.0000  10  29.9919  30.0082  

32.9999  30.0000  45  29.9957  30.0044  

32.9999  30.0000  1  29.9957  30.0044  

32.9999  30.0000  10  29.9957  30.0044  
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 7-7.     (Normal) ( ) 

  

 

  

 

 

 

32.9999  30.0000  20  29.9928  30.0072  

32.9999  30.0000  50  29.9904  30.0096  

32.9999  30.0000  90  29.9759  30.0241  

329.999  33.000  45  32.993  33.007  

329.999  33.000  10  32.989  33.011  

329.999  300.000  45  299.953  300.047  

329.999  300.000  1  299.953  300.047  

329.999  300.000  10  299.946  300.054  

329.999  300.000  18  299.928  300.072  

329.999  300.000  50  299.922  300.078  

329.999  200.000  100 kHz 199.630  200.370  

1020.00  329.999  45  329.91  330.09  

1020.00  329.999  10  329.91  330.09  

1020.00  1000,00  45  999.74  1000.26  

1020.00  1000,00  1  999.79  1000.21  

1020.00  1000,00  5  999.79  1000.21  

1020.00  1000,00  8  999.74  1000.26  

1020.00  1020.00  1  1019.79  1020.21  

1020.00  1020.00  8  1019.74  1020.27  

[1]    -24   2  

. 7-8.     (AUX) 

  

, AUX [1] 

  

 

 

 

329.999  10.000  45  9.622  10.378  

329.999  10.000  1  9.622  10.378  

329.999  10.000  5  9.535  10.465  

329.999  10.000  10  9.520  10.480  

329.999  10.000  30  8.700  11.300  

329.999  300.000  9.5  283.350  316.650  

329.999  300.000  10  299.180  300.820  

329.999  300.000  45  299.390  300.610  

329.999  300.000  1  299.390  300.610  

329.999  300.000  5  299.100  300.900  

329.999  300.000  10  298.650  301.350  



   
   7 

7-13 

. 7-8.     (AUX) ( ) 

  

, AUX [1] 

  

 

 

 

329.999  300.000  30  287.100  312.900  

3.29999  3.00000  9.5  2.825  3.175  

3.29999  3.00000  10  2.99505  3.00495  

3.29999  3.00000  45  2.99745  3.00255  

3.29999  3.00000  1  2.99745  3.00255  

3.29999  3.00000  5  2.99410  3.00590  

3.29999  3.00000  10  2.98960  3.01040  

3.29999  3.00000  30  2.87720  3.12280  

5.00000  5.00000  9.5  4.72500  5.27500  

5.00000  5.00000  10  4.99205  5.00795  

5.00000  5.00000  45  4.99605  5.00395  

5.00000  5.00000  1  4.99605  5.00395  

5.00000  5.00000  5  4.99110  5.00890  

5.00000  5.00000  10  4.98360  5.01640  

[1]   NORMAL  300 . 

. 7-9.     

  

 

  

 

 

 

329.99 A 33.00 A 1  32.87 A 33.13 A 

329.99 A 33.00 A 10  32.60 A 33.40 A 

329.99 A 33.00 A 30  32.20 A 33.80 A 

329.99 A 190.00 A 45  189.71 A 190.29 A 

329.99 A 190.00 A 1  189.71 A 190.29 A 

329.99 A 190.00 A 10  188.66 A 191.34 A 

329.99 A 190.00 A 30  187.32 A 192.68 A 

329.99 A 329.00 A 10  328.37 A 329.63 A 

329.99 A 329.00 A 45  328.57 A 329.43 A 

329.99 A 329.00 A 1  328.57 A 329.43 A 

329.99 A 329.00 A 5  328.03 A 329.97 A 

329.99 A 329.00 A 10  326.83 A 331.17 A 

329.99 A 329.00 A 30  324.65 A 333.35 A 

3.2999 A 0.3300 A 1  0.3296 A 0.3304 A 

3.2999 A 0.3300 A 5  0.3293 A 0.3307 A 

3.2999 A 0.3300 A 30  0.3268 A 0.3332 A 
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 7-9.    ( ) 

  

 

  

 

 

 

3.2999 A 1.9000 A 1  1.8983 A 1.9017 A 

3.2999 A 1.9000 A 10  1.8921 A 1.9079 A 

3.2999 A 1.9000 A 30  1.8842 A 1.9158 A 

3.2999 A 3.2900 A 10  3.2846 A 3.2954 A 

3.2999 A 3.2900 A 45  3.2872 A 3.2928 A 

3.2999 A 3.2900 A 1  3.2872 A 3.2928 A 

3.2999 A 3.2900 A 5  3.2845 A 3.2955 A 

3.2999 A 3.2900 A 10  3.2765 A 3.3035 A 

3.2999 A 3.2900 A 30  3.2631 A 3.3169 A 

32.999 A 3.3000 A 1  3.297 A 3.303 A 

32.999 A 3.3000 A 5  3.296 A 3.304 A 

32.999 A 3.3000 A 30  3.285 A 3.315 A 

32.999 A 19.0000 A 1  18.991 A 19.009 A 

32.999 A 19.0000 A 10  18.967 A 19.033 A 

32.999 A 19.0000 A 30  18.935 A 19.065 A 

32.999 A 32.9000 A 10  32.849 A 32.951 A 

32.999 A 32.9000 A 1  32.886 A 32.914 A 

32.999 A 32.9000 A 5  32.877 A 32.923 A 

32.999 A 32.9000 A 10  32.844 A 32.956 A 

32.999 A 32.9000 A 30  32.791 A 33.009 A 

329.99  33.0000 A 1  32.97 A 33.03 A 

329.999  33.0000 A 5  32.92 A 33.08 A 

329.999  33.0000 A 30  32.69 A 33.31 A 

329.999  190.0000 A 1  189.91 A 190.09 A 

329.999  190.0000 A 10  189.60 A 190.40 A 

329.999  190.0000 A 30  189.19 A 190.81 A 

329.999  329.0000 A 10  328.49 A 329.51 A 

329.999  329.0000 A 45  328.86 A 329.14 A 

329.999  329.0000 A 1  328.86 A 329.14 A 

329.999  329.0000 A 5  328.69 A 329.31 A 

329.999  329.0000 A 10  328.37 A 329.63 A 

329.999  329.0000 A 30  327.75 A 330.25 A 

2.99999  0.33000  1  0.32978  0.33022  
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7-15 

 7-9.     ( ) 

  

 

  

 

 

 

2.99999  0.33000  5  0.32735  0.33265  

2.99999  0.33000  10  0.31840  0.34160  

2.99999  1.09000  10  1.08827  1.09174  

2.99999  1.09000  45  1.08951  1.09049  

2.99999  1.09000  1  1.08951  1.09049  

2.99999  1.09000  5  1.08355  1.09645  

2.99999  1.09000  10  1.06320  1.11680  

2.99999  2.99000  10  2.98542  2.99459  

2.99999  2.99000  45  2.98840  2.99160  

2.99999  2.99000  1  2.98840  2.99160  

2.99999  2.99000  5  2.97405  3.00595  

2.99999  2.99000  10  2.92520  3.05480  

20.5000  3.3000  500  3.2954  3.3046  

20.5000  3.3000  1  3.2954  3.3046  

20.5000  3.3000  5  3.2155  3.3845  

20.5000  10.9000  45  10.8926  10.9075  

20.5000  10.9000  65  10.8926  10.9075  

20.5000  10.9000  500  10.8893  10.9107  

20.5000  10.9000  1  10.8893  10.9107  

20.5000  10.9000  5  10.6255  11.1745  

20.5000  20.0000  45  19.9750  20.0250  

20.5000  20.0000  65  19.9750  20.0250  

20.5000  20.0000  500  19.9690  20.0310  

20.5000  20.0000  1  19.9690  20.0310  

20.5000  20.0000  5  19.4950  20.5050  

. 7-10.     

 
 

 

 

  

 

 

 

 

 

0.3999  0.2200  5  0.2192  0.2308  

0.3999  0.3500  1  0.3387  0.3613  

1.0999  0.4800  1  0.4682  0.4918  

1.0999  0.6000  1  0.5877  0.6123  

1.0999  1.0000  1  0.9862  1.0138  
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. 7-10.    ( ) 

 
 

 

 

  

 

 

 

 

 

3.2999  2.0000  1  1.9824  2.0176  

10.9999  7.0000  1  6.9767  7.0233  

10.9999  10.9000  1  10.8693  10.9307  

32.9999  20.0000  1  19.8620  20.1380  

109.999  70.000  1  69.767  70.233  

109.999  109.000  1  108.693  109.307  

329.999  200.000  1  199.320  200.680  

329.999  300.000  1  299.130  300.870  

1.09999  0.70000  100  0.69767  0.70233  

1.09999  1.09000  100  1.08693  1.09307  

3.29999  2.00000  100  1.99320  2.00680  

3.29999  3.00000  100  2.99130  3.00870  

10.9999  7.0000  100  6.9767  7.0233  

10.9999  10.9000  100  10.8693  10.9307  

32.9999  20.0000  100  19.9100  20.0900  

32.9999  30.0000  100  29.8800  30.1200  

109.999  70.000  50  69.662  70.338  

109.999  109.000  50  108.529  109.471  

329.999  200.000  54  . 199.020  200.980  

329.999  300.000  80  . 298.680  301.320  

1.09999  0.33000  90  . 0.33000  0.33000  

1.1067  0.70000  180  . 0.69662  0.70338  

1.1067  1.09000  270  . 1.08529  1.09471  

3.2999  1.1000  270  . 1.0933  1.1067  

3.2999  2.0000  540  . 1.9902  2.0098  

3.2999  3.0000  800  . 2.9868  3.0132  

10.9999  3.2999  900  . 3.2788  3.3212  

10.9999  10.9000  2.7  .  10.8529  10.9471  

32.9999  20.0000  5.4  .  19.8300  20.1700  

32.9999  30.0000  8.0  .  29.7600  30.2400  

110.000  33.000  9.0  .  32.570  33.430  

110.000  110.000  27.0  . 108.800  111.200  
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7-17 

 . 7-11.      

   , °C  ,   ,  

10 /°C 

0.00 °C (0.0000 ) -0.0030 0.0030 

100.00 °C (1.0000 ) 0.99696 1.00304 

-100.00 °C (-1.0000 ) -1.00304 -0.99696 

1000.00 °C (10.0000 ) 9.99660 10.00340 

-1000.00 °C (10.0000 ) -10.0034 -9.9966 

10000,00.00 °C (0.0000 ) 99.9930 100.0070 

-10000.00 °C (-100.0000 ) -100.0070 -99.9930 

. 7-12.        

  ,   , °C  , °C 

10 /°C 

0.00 °C (0.0000 ) -0.30 -0.30 

10000,00.00 °C (0.0000 ) 9999.30 10000.70 

-10000.00 °C (-100.0000 ) -10000.70 -9999.30 

30000.00 °C (300.0000 ) 29998.50 30001.50 

-30000.00 °C (-300.0000 ) -30001.50 -29998.50 
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. 7-13.    ,    

, 

 

Normal,  

 

Normal,  
 

, 

 

AUX 

 

AUX 
° 

 

° 
 

° 

3.29999 3.00000 

65  

3,29999 B 3.00000 

0 

-0.10 0,10 

400  -0.25 0,25 

1  -0.50 0,50 

5  -2.50 2.50 

10  -5.00 5.00 

30  -10.00 10.00 

65  

60 

59.90 60.10 

400  59.75 60.25 

1  59.50 60.50 

5  57.50 62.50 

10  55.00 65.00 

30  50.00 70.00 

65  

90 

89.90 90.10 

400  89.75 90.25 

1  89.50 90.50 

5  87.50 92.50 

10  85.00 95.00 

30  80.00 100.00 

32.9999 30.0000 65  89.90 90.10 

329.999 50.000 65  89.80 90.10 
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7-19 

. 7-14.    ,    

,  

Normal,  

 

Normal,  
 ,  

AUX 

 

AUX 
° 

 

° 

 

° 

329,999  

30.000  

65  329.999 300.00 A

0 

-0.10 0.10 

1  329.999 300.00 A -0.50 0.50 

30  329.999 300.00 A -10.00 10.00 

200.000  65  2099999 A 2.00000 A -0.10 0,10 

50.000  
65  20.5000 5.0000 A -0.10 0,10 

400  20.5000 5,0000 A -0.25 0,25 

30.000  65  329.999 300.00 A

60 

59.90 60.10 

200.000  

65  2.99999 2  59.90 60.10 

65  20.5000 20.0000 59.90 60.10 

400  20.5000 20.0000 59,75 60,25 

32,999  3.3000  

65  329.999 300.00 A

0 

-0.10 0,10 

65  2.99999 2  -0.10 0,10 

65  20.5000 5,0000 A -0.10 0,10 

400  20.5000 5,0000 A -0.25 0,25 

65  329.999 300.00 A

90 

89.90 90.10 

65  2.99999 2  89.90 90.10 

65  20.5000 20.0000 89.90 90.10 

400  20.5000 20.0000 89.75 90.25 

329,999 B 33.000  

65  329.999 300.00 A

0 

-0.10 0,10 

65  2.99999 2  -0.10 0,100 

65  20.5000 5,0000 A -0.10 0,10 

400  20.5000 5,0000 A -0.25 0,25 

65  329.999 300.00 A

90 

89.90 90.10 

65  2.99999 2  89.90 90.10 

65  20.5000 20.0000 89.90 90.10 

400  20.5000 20.0000 89.75 90.25 
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 7-15.    

, 

 Normal, 

 

 Normal, 

 
 

 

 [1] 

 

 [1] 

3.29999 3.00000 119.00  118.99970  119.00030  

120.0  119.99970  120.00031  

1000.0  999.9975  1000.0025  

100.00  99999.75  100000.25  

[1]       1 . 
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  8-1     ,   

,      . 

 8-1.    

  

5520A-SC1100     

5500A-SC600     

55XX/CASE    

5522A/CARRYCASE           

5500A/HNDL   

5520A-525A/LEADS    

700-Pxx 
   Fluke  700.  Fluke 700-PCK  
   5522A 

700-PCK        

109215  ; 5 A/250    (   
100   120 ) 

851931  ; 2,5 A/250    (   
200   240 ) 

3674001  ; 4 A/500 , , 0,25 x 1,25, 
   

3470596  ; 25 A/250 , , 6,3 x 32  

664828 MET/CAL-IEEE NT, ,  IEEE 

666339 MET/CAL-IEEE PCI, ,  IEEE (PCI) 

943738   RS-232, 2,44  (8 ) (SERIAL 2 TO UUT)  
  (DB-9) 

MET/CAL-L     ,  7 
  .    

MET/BASE-7. 

5500/CAL-L     ,  7 
  .     

 RS-232.    MET/BASE-7. 

MET/TRACK-L     ,  7 T&M 
  .    

MET/BASE-7. 

MET/BASE-7     Fluke.     
    MET/CAL-I, 5500/CAL-I /  

MET/TRACK-I). 

MET/CAL-IEEE NT   IEEE. 

MET/CAL-IEEE PCI   IEEE. 

MET/CAL-IEEE PCMIA   IEEE. 

MET/CAL-IEEE USB   IEEE. 

PM8914/001 -   RS-232, 1,5  (5 ),   (SERIAL 1 FROM 
HOST)   PC COM (DB-9) 

RS40 -   RS-232, 1,83  (6 ),   (SERIAL 1 FROM 
HOST)   PC COM (DB-25) 
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. 8-1.    

  

Y5537 24  (61 )       5522A 

Y8021   IEEE-488 0,5  (1,64 ) 

Y8022   IEEE-488 2  (6,56 ) 

Y8023   IEEE-488 4  (13 ) 

 

     
     Y5537    

    5522A    24-
 (61 )   .    
. (      5725A   

 Y5735.) 

  IEEE-488 
  IEEE-488     ( . 

. 8-1).     5522A    
    IEEE-488.    

 24-         
.         . 

  D    IEEE-488. 

-   RS-232 
-   PM8914/001  RS40   5522A SERIAL 1 

FROM HOST  , ,    
 ,   DTE (  

).   D    
. 

5520A-525A/LEADS 
   , 5520A-525A/LEADS,   

    ,    , 
-       . 
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   5500A-SC600 (  -  SC600)  

,     , 
      

: 

•      . 
  (VOLT)     

     . 

•      ,  
       
 EDGE.  ,     
       

 . 

•       
      (LEVSINE). 
     ,    
    -3 . 

•       
(  )     .  

    ,     
     ,  

    . 

•    ,    
      PULSE   

     . 

•       
      (WAVEGEN). 

•       
-      VIDEO. 

•        
     (MEAS Z). 

•         
 Overload (OVERLD). 

,    ,      
  ,       

,   ,     
   ,      

   . 

    
 SC600 

        
 SC600.   ,   

 5522A ( ) .   1.   
    : 

•    ,    1. 

•    ,   
       

,    30 . 

•  SC600     5 . 
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  Voltage 

 Voltage  .  
  
  [1] 

50 Ω  1 MΩ 50 Ω  1 MΩ 

  

  0  ±6,599   0  ±130  
 ±1   

±6,599   p-p 
 ±1   

±130  p -p 

 

 

 1  24.999  

 25  109.99  

 110   2.1999  

 2,2  10,999  

 11  130  

 

1  

10  

100  

1  

10  

    

   
 tcal ± 5°C 

±(0,25%  
+ 40 ) 

±(0,05 %  
+ 40 ) 

±(0,25%  + 
40 ) 

±(0,1%  + 
40 ) [2] 

 1-2-5 ( ., 10 , 20 , 50 ) 

    

  10   10  

   
 tcal ± 5°C 

±(2,5 ppm  ) 

    4 
  50% /  

  
< (0.5%  + 100 ) 

[1]         . 

[2]      1 , ± (0,25 %  + 40 ). 

   

    50 Ω  
  

  tcal ± 5°C 

   ≤300  (+0  / -100 ) 

  (p-p)  4,5   2,75  ±(2 %  + 200 ) 

 4   

  
±10 %    

 (  ) 
 

  
5 , 10 , 25 , 50 , 60 , 80 , 
100 , 200 , 250 , 300 , 500 , 
600 , 1 , 2,5  

 

  [1]  900   11  ±(2,5 ppm  ) 

 ,  
  

<5  (p-p)  

   
 [2] 

  2   50 %  
  

< (3%  + 2 ) 

2-5  < (2 %  + 2 ) 

5-15  < (1 %  + 2 ) 

 15  < (0,5 %  + 2 ) 

  
 

 45 %  55 %  

  
 

     100   100    
  60  100  p-p. 

[1] [1]     2  <350  

[2]         Tektronix 11801     
SD26. 



 М ь  ц  SC600 

    9 

 

9-5 

    

 
  

   

50 Ω 

  

50  ( ) 
 50   100 

 
 100  300  300  600  

  (      ) 

 (p-p)  5   5,5  

 
< 100 : 3   

< 100 : 4  

    

  
  tcal ± 

5°C 

±(2 %  + 
300 ) 

±(3,5 %  + 
300 ) 

±(4 %  + 
300 ) 

±(6 %  + 
300 ) 

 
(  50 ) 

  ±(1,5 %  + 
100 ) 

±(2 %  + 
100 ) 

±(4 %  + 
100 ) 

 
 
 

≤ 1 % [1] 

  

 1  10  

  
  tcal ± 

5°C 
±2.5 ppm [2] 

  

2-   ≤ -33  

3     
 

≤ -38  

[1]          ,        
±5°C. 

[2]   REF CLK   ext,       
    10  ±(0,3 /  . 

   

   

 50 Ω 
 5   50 

 20   100 
 

50-20  10  5-2  

  
  

 , 
 tcal ± 5°C 

±(25 + t*1000) 
ppm [1] 

±2.5 ppm ±2.5 ppm ±2.5 ppm ±2.5 ppm 

  
  

, 
 

 20%-
 

  
 

 

 
 

  
 

>1  p-p [2] >1  p-p [2] >1  p-p [2] >1  p-p [2] > 1  p-p 

  
( .) 

<10 ppm <1 ppm <1 ppm <1 ppm <1 ppm 

 5-2-1  5   2  ( ., 500 , 200 , 100 ) 

  [3]   ±10 %    ,  . 

  4  

[1] t –   . 

[2]       20 %-  (20 %   )  < 1,5 
. 

[3]     ±50 ppm   . 
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 ,    

  50 Ω  1 MΩ 

 

 
  1 MΩ:  1,8   55  p-p 

  50 MΩ:  1,8   2,5  p-p 

    tcal 
±5 °C,  10   10  

±(3 %  p-p + 100 ) 

 1-2-5 ( ., 10 , 20 , 50 ) 

    
 

0  ± (≥40 %   p-p) [1] 

 

  10   100  

 4  5      

    tcal 
± 5°C 

±(25 ppm + 15 ) 

[1]          30  rms. 

   

       50 Ω 

  /  <2  

  2.5 , 1 , 250 , 100 , 25 , 10  

Ш   

  4   500  [1] 

 [2] 5 %    ±2  

  

  22   200  (  45,5   5 ) 

 4  5        

     
,  tcal ± 5°C 

±2.5 ppm 

[1]        40 %.  

[2]       2   . 

   (  Pulse) 

      50 Ω (p-p)
  

  

 22   200  /1/10/100 ≥1  ≤ 2  

   (   ) 

  
 

    50 Ω (p-p)
  

  

2-9  /100 ≥1  ≤ 2  

10-749  /10/100 ≥1  ≤ 2  

 750   34,9  /1/10/100 ≥1  ≤ 2  

35  - 5   /1 ≥1  ≤ 2  

   (   Edge) 

  
   

  

  50 Ω (p-p) 

  
 

 

  
 

 900   11  /1 ≥1  ≤ 2  40  
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   (    
) 

 
 Voltage   

  

  50 Ω (p-p) 

  
 

 

  
 

 10   10  /1 ≥1  ≤ 2  1  

   

    

     NTSC, SECAM, PAL, PAL-M 

       

   50 Ω      0  1,5  p-p Ω, (±7 % ) 

      

     

  
  

50Ω 1 MΩ 

   40  60 Ω  500 Ω  1.5 Ω 

 0,1 % 0.1 % 

     

  
  

1 MΩ 

   5  50  

 ±(5 %   + 0,5 ) [1] 

[1]     30     .  SC600       
     ,   . 

   

 
 

  
 

  
 

   
 (1 )   

  

 5  9   100  180  10   1   60  

 

  
  ,     SC600,  

  SCOPE         
  ( .  9-1). 

    ,   TRIG OUT 
        . 

          
 ,   TRIG OUT   . 

        
 .    . 
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5522A CALIBRATOR

 
gjh036.eps 

 9-1.  :     

  SC600 
   (LED lit),    SC600.   

   SCOPE,  .   
     ,   

     - VOLT, EDGE, LEVSINE  
MARKER.     ,    

 OTHER (   ),     WAVEGEN, 
VIDEO, PULSE,      (MEAS Z)  
Overload (OVERLD).   ,     SCOPE  

 OTHER.         . 

 
gjh050.eps 

  

   ,   VOLT   
   SCOPE.    VOLT,    
  : 



 М ь  ц  SC600 

   SC600 9 
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gjh051.eps 

       
(    ).   ,   

    , ,   
   .      

   (    ). 

   STBY,   .  
  OPR,       . 

    

      
    .   

     ,  
      .  

        
  . 

  

      LEVSINE.   
       : 

1.  ,   ,    
. ,   120 ,      

.     : 

 
gl002i.eps 

 

    ,     
   ,      

. ,   200 ,     
   . 

   ,  ,    
    . 

2.  ,        
 .  

      ,   
           

. 

      

     ,   
: 



5522A 

   

9-10 

1.  .        
 ,     .  
    ,   ,  . 

 
gjh038.eps 

2.        , 
 . 

 
gjh039.eps 

3.     ,     , 
  . 

4.  ,   . 

        
       
     .   

      . 
        
 . 

 
gjh047.eps 

5.  ,         
    . 

 

       
  ,    , 

   ,    , 
    ,   5522  

  .      
 ,   ,   

  . 
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     ,   

  .      
.    . 

   SC600 

     5522A      
      ,     

 . 

   5522A,  ,     
  (   Volt).  ,   
  . 

     
      

       
  ,     , 

     .  
  5522     (Volt).  , 

     ,   , 
    ,    

       
. 

  

      .  
      Volt,  ,  

   SCOPE,     
 MODE,     . 

 
gjh052.eps 

   MODE,    
   ,   ,   

   SCOPE. 

     : 

• OUTPUT @ SCOPE     .  
    ,  .   
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,  . 

• DC <-> AC       
 .       

      
   . 

• 1 MΩ         
 1 MΩ  50 Ω. 

• TRIG     ,     
   .    
  “/1”.  ,    

    ,     . 
       

,        
 .       

 ??. 

• V/DIV MENU     ,  
        .  

      “  V/DIV”. 

• MODE  ,      Volt.  
 ,      
       

. 

 V/DIV 

 V/DIV,  ,      
  .     
   ,     

    .    
 V/DIV,  V/DIV   Volt. 

 
gjh053.eps 

    V/DIV  . 

• V/div    ,     
   .  , 

   ,     1-2-5. 
         

    UP     
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DOWN. 

• # DIV   ,   
    .     
     . ,   
,    V/div.    

  UP,    ,    
DOWN,    . 

      

          
,       

 1-2-5. , ,   40 ,  
        

  50 .       
   20 . 

     

     ,     Volt 
   .    

     ,   
     ,   

   .  
      .  
  . 

     , ,   
   Volt.      Volt,  

    . 

 
gjh054.eps 

     ,  
  . 

1.     1  ,   , 
       

 (    - 1 MΩ). ,     
5522A .  ,  . 

2.   ,    
. ,   30 ,     

,  . .  “  ”    .  

3.    .   
   ,   ,   

     ,    
   . 

   ,   30    
 6  -  5   . 
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gl006i.bmp 

4.   ,    
  ,       

.   ,      
   ,   

 . 

5.      . 

     
 

       
 ,     

 .   ,    
         

. 

      . 
        

   -3 ,      30%. 
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 EDGE      
 .      EDGE,  

  MODE,     “edge”. 

 
gjh055.eps 

   MODE,    
   ,   ,   

   SCOPE. 

       EDGE. 

•  OUTPUT @ SCOPE (50 Ω)      
  .      

,  .   ,  .  

  EDGE      
. 

• TD PULSE    ,     
 .    .   

   100  p-p,    
   (   Fluke 606522, 

Tektronix 067-0681-01  . 

• TRIG     ,     
   .     

   “/1”.  ,    
    ,    .   

    ,   
       . 

• MODE  ,       (EDGE). 
  ,     

       
 . 

     

   ,     
.    ,   

 ,    ,   
. 

   ,      
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 (EDGE).      EDGE,   
   . 

 
gjh067.eps 

   ,   
. 

1.  5522    1  .   
 50 Ω     50 Ω 

   . ,    
.  ,   . 

2.      ,   
  ,  
     . 

    25   1 . 

,   Fluke PM3392A     1   1 
. 

3.        
 . ,   Fluke PM3392A  

 1   1   200 / . 

4.          
  (  20,0  50,0 / .).  

 
gok007i.eps 

5. ,        
  . 

6.     . 
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(   Fluke 606522, Tektronix 067-0681-01  ), 

        
 125 . 

       
 100  p-p  100 .   (  

  )     80  p-p  
100 . 

       
: 

1.  ,     , 
    9-2. 

2.   SC600   EDGE    
 TDPULSE,    “on” ( ). 

3.   .  

4.         
 ,    . 

5522A CALIBRATOR

 
gjh037.eps 

 9-2.     

   

   (Levsine)   , 
       , 

     .   
   ,  ,   
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    30%,    , 
  -3 . 

    Levsine,    MODE, 
    “levsine”. 

 
gjh056.eps 

   MODE,    
   ,   ,   

   SCOPE. 

•  OUTPUT @ SCOPE (50 Ω)      
  .      

,  .   ,  . 
     ,    

 Levsine. 

• MORE OPTIONS     ,  
   “  MORE OPTIONS”. 

• SET TO LAST F        
   50 .       

,     ,     
  .  

• MODE ,      Levsine.  
 ,      
      . 

       

      . 

• SET TO LAST F     
     50 ,     

  ,      . 

• MORE OPTIONS     
       

.       . 

•           
,       . 
,    250 ,     

300     200 .       
       1,2-

3-6. 
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 MORE OPTIONS 

  MORE OPTIONS  ,    
     .     MORE 

OPTIONS    MORE OPTIONS   Levsine. 

 
gjh057.eps 

    MORE OPTIONS  . 

• FREQ CHANGE     , 
 ,      

 .    . 

“Jump”        
 . “Sweep”      

     .   
 ,  ,     

   ,   ,    
 .       

 “    ”. 

• RATE  ,  FREQ CHANGE   “sweep”, 
     100 , 1   

10 . 

      ,   
 .      

        
   . 

• Range          
  .     (“auto”)  

        
.    (“locked”),  

    ;  
       

  . 

  Levsine    : 10 , 40 , 
100 , 400 , 1,3   5,5 .    “auto”  

   ,   
  ,     

.   “locked”    
,        
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  . 

, ,     40 .  
  5     “auto”,   

     10    5   
  10 .   ,     
 "locked"   40 ,   5 ,  

  5    40 . 

       “auto”, 
   ,     
    .    
 Levsine      

 “auto”. 

• MODE ,      Levsine.  
 ,      
      . 

     

   ,    
       . 

      ,    
     .    

   .    
 ,   ,      MORE OPTIONS  

   . 

      : 

1.   ,      . 
 ,   ;   . 

2.  FREQ CHANGE   “sweep”.  RATE  
“100 ”,        

 . 

3.   ;   .   
        

        , 
 . 

4.          
,       . 

  ,     HALT 
SWEEP.      ,    

    MORE OPTIONS.  

 

      HALT 
SWEEP,  FREQ CHANGE    “jump”. 

5.    . , ,  
 ,      
      

 . 

      

  ,      
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,      .  

       
     -3 .     

    6 ,     -3  
  ,      4,2.  

      ,  
    Levsine.     

 EDGE,      . 

 
gjh058.eps 

   ,    
. 

1.   ,   5522   .  
  50 Ω    50 Ω 

   . 

2.        
      . , 

  HP 54522C    600   1 . 
  600 ,      ,  - . 

3.    .   
    ,   ,   

. 

       
,       .  

   ,     
 ,      ,  

 ,   . (   
“  ”    .) 

 
gl009i.bmp 

4.    400  (  ,   
500 )  500  (  ,   600 ).  
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 400 ,      ,  - . 

5.    ,    
    4,2 ,   . 

        
  .     ,  
     ,    

,      ,  ,   
  ,    ,   . 

  ,   .  
    ,      4,2 
.  4,2     ,  

  -3 . 

 
gl010i.bmp 

6.     . 

7.        . 

    
  (  )  

   ,     
.      ,   
       . 

   

  ,     MARKER,  
    .     

,    MODE,    
 “marker”. 

 
gjh058.eps 

   MODE,    
   ,   ,   

   SCOPE. 
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      . 

•  OUTPUT @ SCOPE  (50Ω)     
.       ,  . 

  ,  . 

• SHAPE     .    
 ,   , , 

 (   50 %  
)  sq20% (   20 %  
).    ,  ,    

SHAPE,      ( ),   
: 

  ( ) 

 10  – 2  (100  – 500 ) 

 5  – 20  (0,2  – 50 ) 

5  – 10  (0,2  – 100 ) 

Sq20% 20  – 100  (50  – 10 ) 

• TRIG      ,    
    .   

 : ., /1 (      
), /10 (       ) 

 /100 (       ). 

• MODE ,      .  
 ,      
       

. 

    - 1,000 , SHAPE = . 

          
,       

 1-2-5. ,    1,000 ,  
      ,  2,000 

.        , 
  500 . 

       

         
  (  )  . 

   ,   , 
     . 

   ,   ,     
.      EDGE,   

   . 

 
gjh060.eps 
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   ,   
 . 

1.     1  .   
 50 Ω     50 Ω. 

  ,      . 

2.    ,  
       

. ,   200 ,  
,   . 

 

       
 . ,   200    

 5 . 

3.       10  
.       

,     .  

        
  . 

 
gok011i.eps 

4.        , 
   .   

     .  
      

   . 

5.     . 

   SC600 
      
    .   

    , 
   ,    

        
    ,   .  
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  . 

       Wavegen,  
.    ,    MODE, 
    “wavegen”. 

 
gjh061.eps 

   MODE,    
   ,   ,   

   OTHER. 

      Wavegen. 

• OUTPUT @ SCOPE     .  
    ,  .  

 ,  . 

• WAVE         . 
        – 

,   . 

• SCOPE Z       
 - 50 Ω  1 Ω. 

• OFFSET     .  
  ,      

.        
 -      . 

        
     .   

     .  , 
         

   .   
"   "    . 

• MODE ,      Wavegen.  
 ,      
       

. 
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 -  

 
gjh062.eps 

   MODE,    
   ,   ,   

   OTHER. 

      Video. 

•  OUTPUT @ SCOPE  (50Ω)     
.       ,  . 

  ,  . 

• LINE MK     .   NTSC  PAL-M 
    (“ ”  “ ”).   

PAL  SECAM  “ODD”  “EVEN”    
    . 

• FORMAT     .   
    NTSC, PAL, PAL-M  SECAM. 

• MODE  ,      VIDEO.  
 ,      
       

. 

    +100 %,  = NTSC,  = 10. 
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gjh063.eps 

   MODE,    
   ,   ,   

   OTHER. 

      PULSE. 

• OUTPUT @ SCOPE     .  
    ,  .  

 ,  . 

• AMPL    .     
 : 2.5 , 1.0 , 250 , 100 , 25   10 . 

• TRIG      ,    
    .   

 : ., /1 (      
), /10 (       ) 

 /100 (       ). 

• MODE  ,      PULSE.  
 ,      
     . 

     100,0     
1,000 .      .  

      .    
     ,     
   ,    . , 

   50    200    
: 

             . 

    ,     
.       ( , 200 )  

  ( , 0.0000002).    ,  
    ( ., 20     50 ). 
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gjh064.eps 

   MODE,    
   ,   ,   

   OTHER. 

         
 (Impedance/Capacitance (MEAS Z)). 

•  @ SCOPE      
. 

• MEASURE   .   res 50 Ω  res 
1 MΩ (   )  cap (  ). 

• MODE  ,      MEAS Z. 
  ,     

      . 

   ,   : 

 
gjh065.eps 

• SET OFFSET      ,    
,   SET OFFSET ,    

   .   (CLEAR OFFSET), 
    . 

    

    MEAS Z,    
    : 

1.     MEASURE   “res 
50Ω“  “res 1 MΩ“. 



 М ь  ц  SC600 

     9 

 

9-29 

2.   SCOPE     1  . 

3.   ,   . 

   

    MEAS Z ,    
   : 

1.       1 MΩ. 
 ,       

   50Ω. 

2.  “cap”    MEASURE. 

3.      ,     
,   SET OFFSET,    

 . 

4.      1  . 

5.   ,   . 

    

  

      
       

 50 Ω.   ,  
     

     ,  
  .    

,      
  . 

 
gjh066.eps 

   MODE,    
   ,   ,   

     (OTHER). 

      OVERLD. 

• OUTPUT @ SCOPE     . 

• UUTTRIP    .       
     ,  
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 “NO”.        
 ,     ( ., “4.1s”). 

• T LIMIT        
 .   ,     
     (   

:  1   60 .) 

• OUT VAL     .    
DC ( )  AC ( ),      

  5   9  (    ).   
   . 

• MODE ,       OVERLD (Overload). 
  ,     

      . 

     +5,000   DC. 

         
 , INSTMT SETUP , OTHER SETUP , TLIMDEF ,   

  1   60 . 

         
: 

1.     1  . 

2.    (DC  AC)  OUT VAL. 

3.    . (     5 
). 

4.     . ( . 
   .)    

  10 . 

5.      UUTTRIP. 

    
      ,    

 SC600.     ,    
    IEEE-488  RS-232,   

,     , 
  . 

    IEEE-488 (GPIB)  RS-
232          ,  

        
 IEEE-488 (    )  RS-232. 

   ,    
    ,   . 

  .   «  » 
 5. 

     SCOPE, TRIG  OUT_IMP 
 ,     

  ( )  .  
      

     ,    
  .     
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       *OPC, *OPC?  
*WAI,          

  .   .  
 «  »  5. 

   SCOPE  OUT_IMP   
,      ( )    

   .    
   ,     

,     .   
.   «  »  5  

  

  9–1     Scope. 

 9–1.   SCOPE 

 /  

OFF    .   

 0 , 0    NORMAL,   . 

VOLT      (VOLT) . 

 20   , 1 ,   SCOPE BNC, 

   1 MΩ  ,    

.        . FUNC?  

SACV (  . )  SDCV (  . ). 

 :  SCOPE VOLT; OUT 4 V, 1 kHz 

( . , 4   , 1 .) 

EDGE   (EDGE) .  25  ., 1 ,  

 SCOPE BNC,  ,   .     . 

FUNC?  EDGE. 

 : SCOPE EDGE; OUT 0.5 V, 5 kHz 

( , 0.5  , 5 ) 

LEVSINE  LEVSINE .  30  ., 50 ,   

SCOPE BNC,  ,   .     . 

FUNC?  LEVSINE. 

 : SCOPE LEVSINE; OUT 1 V, 50 kHz  

(  , 1  , 50 .) 

MARKER   (MARKER) .    1 , 

  SCOPE BNC,  ,   .     

. FUNC?  MARKER. 

 : SCOPE MARKER; OUT 2 MS 

( ,  2 .) 

WAVEGEN  WAVEGEN .  20   , 

 , 1 ,  ,    

1 MΩ  ,    .       

 . FUNC?  WAVEGEN. 

 : SCOPE WAVEGEN; OUT 1 V, 1 kHz 

(  , 1   , 1 .) 
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 9–1.   SCOPE ( .) 

 /  

VIDEO  VIDEO .  100%  (1  p-p),  

 10,  NTSC. FUNC?  VIDEO. 

 : SCOPE VIDEO; OUT 90 

( , 90% ) 

SCOPE VIDEO; OUT -70 

( , -70% ,  ) 

PULSE  PULSE .    100 ,  

1,000 ,  2,5 . FUNC?  PULSE. 

 : SCOPE PULSE; OUT 50 ns, 500 ns; RANGE TP8DB 

( ,   50 ,  500 ,  1,5 

). 

MEASZ    /  (MEAS Z).  

 50Ω. FUNC?  MEASZ. 

 : SCOPE MEASZ; RANGE TZCAP 

(  MEAS Z,  ) 

OVERLD  Overload .   5   . 

FUNC?  OVERLD. 

 : SCOPE OVERLD; OUT 7 V; RANGE TOLAC 

( ,  7 ,  . ) 

SCOPE 

(IEEE-488, RS-232, ) 

      SC600, 
 .       

.     SCOPE,    
    OUT. 

 OPER, STBY, *OPC, *OPC?  *WAI   ,  
   6.       

SCOPE     ISR,   
SETTLED. 

    FUNC?   SDCV, 
SACV, LEVSINE, MARKER, EDGE  WAVEGEN    

. 

: OFF    . 
   0 , 0   

 NORMAL,   . 

 VOLT  .   .  . 
 20   , 1 , 

    SCOPE BNC,   
 1 MΩ  ,   

 OFF.       
 . 
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 EDGE   (Edge) .  
25  ., 1 ,   SCOPE BNC,  

,   OFF.     
. 

 LEVSINE    . 
 30  ., 50 ,   SCOPE 

BNC,  ,   OFF.    
 . 

 MARKER   .  
  1 ,   SCOPE BNC,  

,   OFF.     
. 

 WAVEGEN  Wavegen .  20  
 ,  , 1 , 

 ,    1 MΩ 
 ,    OFF.    

    . 

: SCOPE VOLT; OUT -2V, 0 Hz ( . , -2 ) 

 SCOPE VOLT; OUT 4V, 1 kHz ( . , 4  ., 1 ) 

 SCOPE EDGE; OUT 0.5V, 5 kHz ( , 0.5  ., 
5 .) 

 SCOPE LEVSINE; OUT 1V, 20 kHz  (  , 
2  , 20 .) 

 SCOPE MARKER; OUT 2 MS (    2 ) 

 SCOPE WAVEGEN; OUT 1V, 1 kHz (  , 1 
 , 1 .) 

SCOPE?  

(IEEE-488, RS-232, ) 

    .  OFF  
 . 

: ( ) 

: <character> (  OFF, VOLT, EDGE, LEVSINE, MARKER 
 WAVEGEN.) 

TRIG 

(IEEE-488, RS-232, ) 

 BNC    . 

: OFF (    .) 

 DIV1   .   ,    
   SCOPE.) 

 DIV10   .   1/10 
   SCOPE.) 
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 DIV100   .   1/100 
   SCOPE.) 

TRIG?  

(IEEE-488, RS-232, ) 

    . 

: ( ) 

: <character> (  OFF, DIV1, DIV10  DIV100.) 

OUT_IMP 

(IEEE-488, RS-232, ) 

    . 

: Z50 (      
 50 Ω  .) 

 Z1M (      
 1 Ω  .) 

OUT_IMP?  

(IEEE-488, RS-232, ) 

     . 

: ( ) 

TRIG 

     PULSE, MEAS Z  OVERLD. 

: TP0DB    2,5    
. 

 TP8DB    1,0    
. 

 TP20DB    250    
. 

 TP28DB    100    
. 

 TZ50OHM     50   

 Meas Z. 

 TZ1MOHM     1   

 Meas Z. 

 TZCAP      
"cap"   Meas Z. 

 TOLDC      DC   
Overload. 

 TOLAC     
 AC   Overload. 

: RANGE TP20DB 
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  Edge 

TDPULSE 

(IEEE-488, RS-232, ) 

      "on/off"   
EDGE. 

: ON (   )  OFF (  ) 

: TDPULSE ON 

       EDGE. 

: ( ) 

: 1  ON, 0  OFF. 

  Marker 

TMWAVE 

(IEEE-488, RS-232, ) 

     MARKER. 

: SINE  (  2   15 ) 

 SPIKE /   (  15   5 ) 

 SQUARE   (   50%) (  4 
  5 ) 

 SQ20PCT   (   20%) (  
85   5 ) 

: TMWAVE SPIKE 

TMWAVE? 

(IEEE-488, RS-232, ) 

 MARKER   . 

: ( ) 

: <character> (  SINE, SPIKE, SQUARE  
SQ20PCT.) 

  Video 

VIDEOFMT 

(IEEE-488, RS-232, ) 

   VIDEO. 

: NTSC, PAL, PALM (  PAL-M)  SECAM 

: VIDEOFMT SECAM 

VIDEOFMT? 

(IEEE-488, RS-232, ) 

   VIDEO. 

: ( ) 
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 : NTSC, PAL, PALM (  PAL-M)  SECAM 

VIDEOMARK 
(IEEE-488, RS-232, ) 

      VIDEO. 

:   . 

: VIDEOMARK 10 

VIDEOMARK? 
(IEEE-488, RS-232, ) 

      VIDEO. 

: . 

: <character> SINE, SPIKE, SQUARE  SQ20PCT 

  Overload 

OL_TRIP? 
(IEEE-488, RS-232, ) 

     . 

: ( ) 

:      . 
  0,    ,    

OVERLD . 

TLIMIT 

(IEEE-488, RS-232, ) 

    OPERATE    
OVERLD.      STANDBY, 

  UUT     ,    
 ,    . 

:  1  60 ( ) 

: TLIMIT 30 

TLIMIT? 

(IEEE-488, RS-232, ) 

  OPERATE    OVERLD. 

: <Integer>    . 

TLIMIT_D 
(IEEE-488, RS-232, ) 

       
OPERATE    OVERLD. 

:  1  60 ( ) 

: TLIMIT_D 15 

TLIMIT_D? 
(IEEE-488, RS-232, ) 

      . 

: <Integer>       . 
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   /  

ZERO_MEAS 

(IEEE-488, RS-232, ) 

     . 

: (boolean) ON  OFF. 

*TRG 

(IEEE-488, RS-232, ) 

       
   SC600   MEAS Z. (  
  *TRG   ,   MEAS Z,  

 SC600 .   6.)  

: <  >, OHM (    
  ) 

 <  >, F (     
) 

 <  >, NONE (  ) 

: *TRG  1.00E+03,OHM (1 kΩ   
). 

 

    VAL?   
      

 SC600. VAL?    
,     *TRG    
.       *TRG, 

 . (    
 VAL?    .   6.) 
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   ,     1-  
 . 

     

 9–2.       SC600 

(   1 MΩ,    ) 

 

  

( , . ) 

 

  

( , . ) 

  

( , . ) 

1-  . -  

( , . ) 

0   0.00004 

0,00125   0,000040625 

-0,00125   0,000040625 

0,00249   0,000041245 

-0,00249   0,000041245 

0,0025   0,00004125 

-0,0025   0,00004125 

0,00625   0,000043125 

-0,00625   0,000043125 

0,0099   0,00004495 

-0,0099   0,00004495 

0,01   0,000045 

-0,01   0,000045 

0,0175   0,00004875 

-0,0175   0,00004875 

0,0249   0,00005245 

-0,0249   0,00005245 

0,025   0,0000525 

-0,025   0,0000525 

0,0675   0,00007375 

-0,0675   0,00007375 

0,1099   0,00009495 

-0,1099   0,00009495 

0,11   0,000095 

-0,11   0,000095 

0,305   0,0001925 

-0,305   0,0001925 

0,499   0,0002895 
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 9–2.       SC600 
( .) 

(   1 MΩ,    ) 

 

  

( , . ) 

 

  

( , . ) 

  

( , . ) 

1-  . -  

( , . ) 

-0,499   0,0002895 

0,5   0,00029 

-0,5   0,00029 

1,35   0,000715 

-1,35   0,000715 

2,19   0,001135 

-2,19   0,001135 

2,2   0,00114 

-2,2   0,00114 

6,6   0,00334 

-6,6   0,00334 

10,99   0,005535 

-10,99   0,005535 

11   0,00554 

-11   0,00554 

70,5   0,03529 

-70,5   0,03529 

130   0,06504 

-130   0,06504 

6.599 (50 Ω)   0,0165375 

  .  

 9–3.       SC600 

(   1 MΩ,    ) 

 

 ( , p-p) 
 ( ) 

 

 ( , p-p)

 

( , p-p) 

1-  . 

-  ( , p-p) 

0,001 1000   0,000041 

-0,001 1000   0,000041 

0,01 1000   0,00005 

-0,01 1000   0,00005 

0,025 1000   0,000065 

-0,025 1000   0,000065 

0,11 1000   0,00015 
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 9–3.       SC600 
( .) 

(   1 MΩ,    ) 

 

 ( , p-p) 
 ( ) 

 

 ( , p-p)

 

( , p-p) 

1-  . 

-  ( , p-p) 

-0,11 1000   0,00015 

0,5 1000   0,00054 

-0,5 1000   0,00054 

2,2 1000   0,00224 

-2,2 1000   0,00224 

11 1000   0,01104 

-11 1000   0,01104 

130 1000   0,13004 

-130 1000   0,13004 

6.599 (50 Ω) 1000   0,0165375 

  .  

 9–4.       SC600 

(   1 MΩ,    ) 

 

 ( , p-p) 
 ( ) 

 

 ( ) 

 

( ) 

1-  . 

-  ( ) 

2,1 10   0,000025 

2,1 100   0,00025 

2,1 1000   0,0025 

2,1 10000   0,025 

   :   
 1 MΩ 

 9–5.      SC600 (  
  1 M) 

 

 
  

( , p-p) 

 ( )

 

 

( , p-p) 

 

( , p-p) 

1-  

. -  

( , p-p) 

 0,0018 1000   0,000154 

 0,0119 1000   0,000457 

 0,0219 1000   0,000757 

 0,022 1000   0,00076 

 0,056 1000   0,00178 

 0,0899 1000   0,002797 

 0,09 1000   0,0028 

 0,155 1000   0,00475 
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 9–5.      SC600 (  
  1 M) ( .) 

 

 
  

( , p-p) 

 ( )

 

 

( , p-p) 

 

( , p-p) 

1-  

. -  

( , p-p) 

 0,219 1000   0,00667 

 0,22 1000   0,0067 

 0,56 1000   0,0169 

 0,899 1000   0,02707 

 0,9 1000   0,0271 

 3,75 1000   0,1126 

 6,59 1000   0,1978 

 6,6 1000   0,1981 

 30,8 1000   0,9241 

 55 10   1,6501 

 55 100   1,6501 

 55 1000   1,6501 

 55 10000   1,6501 

 0,0018 1000   0,000154 

 0,0219 1000   0,000757 

 0,0899 1000   0,002797 

 0,219 1000   0,00667 

 0,899 1000   0,02707 

 6,59 1000   0,1978 

 55 1000   1,6501 

 0,0018 1000   0,000154 

 0,0219 1000   0,000757 

 0,0899 1000   0,002797 

 0,219 1000   0,00667 

 0,899 1000   0,02707 

 6,59 1000   0,1978 

 55 1000   1,6501 
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   :   
 50 MΩ 

. 9-6.      SC600 (   
 50 M) 

 

 
  

( , p-p) 

 ( )

 

 

( , p-p) 

 

( , p-p) 

1-  

. -  

( , p-p) 

 0,0018 1000   0,000154 

 0,0064 1000   0,000292 

 0,0109 1000   0,000427 

 0,011 1000   0,00043 

 0,028 1000   0,00094 

 0,0449 1000   0,001447 

 0,045 1000   0,00145 

 0,078 1000   0,00244 

 0,109 1000   0,00337 

 0,11 1000   0,0034 

 0,28 1000   0,0085 

 0,449 1000   0,01357 

 0,45 1000   0,0136 

 0,78 1000   0,0235 

 1,09 1000   0,0328 

 1,1 1000   0,0331 

 1,8 1000   0,0541 

 2,5 10   0,0751 

 2,5 100   0,0751 

 2,5 1000   0,0751 

 2,5 10000   0,0751 

 0,0018 1000   0,000154 

 0,0109 1000   0,000427 

 0,0449 1000   0,001447 

 0,109 1000   0,00337 

 0,449 1000   0,01357 

 1,09 1000   0,0328 

 2,5 1000   0,0751 

 0,0018 1000   0,000154 

 0,0109 1000   0,000427 

 0,0449 1000   0,001447 
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 9-6.      SC600 (  
  50 M) ( .) 

 

 
  

( , p-p) 

 ( )

 

 

( , p-p) 

 

( , p-p) 

1-  

. -  

( , p-p) 

 0,109 1000   0,00337 

 0,449 1000   0,01357 

 1,09 1000   0,0328 

 2,5 1000   0,0751 

 

    

 9–7.      SC600 

 

 ( , p-p) 

  

 ( , p-p)

 

( , p-p) 

1-  . 

-  ( , p-p) 

0,005 50    0,0004 

0,0075 50    0,00045 

0,0099 50    0,000498 

0,01 50    0,0005 

0,025 50    0,0008 

0,039 50    0,00108 

0,04 50    0,0011 

0,07 50    0,0017 

0,099 50    0,00228 

0,1 50    0,0023 

0,25 50    0,0053 

0,399 50    0,00828 

0,4 50    0,0083 

0,8 50    0,0163 

1,2 50    0,0243 

1,3 50    0,0263 

3,4 50    0,0683 

5,5 50    0,1103 
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 9–8.      SC600 

 

 ( , p-p) 

  

 ( ) 

 

( ) 

1-  . 

-  ( ) 

5,5 50    0,125 

5,5 500    1,25 

5,5 5    12,5 

5,5 50    125 

5,5 500    1250 

    

 9–9.      SC600 

   

( , p-p) 

 

 

 

( ) 

 

( ) 

1-  

. -  

( ) 

2-   0,0399 50    -33 

3+  0,0399 50    -38 

2-   0,099 50    -33 

3+  0,099 50    -38 

2-   0,399 50    -33 

3+  0,399 50    -38 

2-   1,2 50    -33 

3+  1,2 50    -38 

2-   5,5 50    -33 

3+  5,5 50    -38 

2-   5,5 100    -33 

3+  5,5 100    -38 

2-   5,5 200    -33 

3+  5,5 200    -38 

2-   5,5 400    -33 

3+  5,5 400    -38 

2-   5,5 800    -33 

3+  5,5 800    -38 

2-   5,5 1    -33 

3+  5,5 1    -38 

2-   5,5 2    -33 

3+  5,5 2    -38 
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 9–9.      SC600 ( .) 

 

 

  

( , p-p) 

 

 

 

( ) 

 

( ) 

1-  

. -  

( ) 

2-   5,5 4    -33 

3+  5,5 4    -38 

2-   5,5 8    -33 

3+  5,5 8    -38 

2-   5,5 10    -33 

3+  5,5 10    -38 

2-   5,5 20    -33 

3+  5,5 20    -38 

2-   5,5 40    -33 

3+  5,5 40    -38 

2-   5,5 80    -33 

3+  5,5 80    -38 

2-   5,5 100    -33 

3+  5,5 100    -38 

2-   5,5 200    -33 

3+  5,5 200    -38 

2-   5,5 400    -33 

3+  5,5 400    -38 

2-   5,5 600    -33 

3+  5,5 600    -38 

    

 9–10.      SC600 

 

 ( , p-p) 
 

 

 ( , p-p)

 

( , p-p) 

1-  . 

-  ( , p-p) 

0,005 50   . . . . 

0,005 30    0,000175 

0,005 70    0,000175 

0,005 120    0,0002 

0,005 290    0,0002 

0,005 360    0,0003 

0,005 390    0,0003 

0,005 400    0,0003 
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 9–10.      SC600 ( .) 

 

 ( , p-p) 
 

 

 ( , p-p)

 

( , p-p) 

1-  . 

-  ( , p-p) 

0,005 480    0,0003 

0,005 570    0,0003 

0,005 580    0,0003 

0,005 590    0,0003 

0,005 600    0,0003 

0,0075 50   . . . . 

0,0075 30    0,0002125 

0,0075 70    0,0002125 

0,0075 120    0,00025 

0,0075 290    0,00025 

0,0075 360    0,0004 

0,0075 390    0,0004 

0,0075 400    0,0004 

0,0075 480    0,0004 

0,0075 570    0,0004 

0,0075 580    0,0004 

0,0075 590    0,0004 

0,0075 600    0,0004 

0,0099 50   . . . . 

0,0099 30    0,0002485 

0,0099 70    0,0002485 

0,0099 120    0,000298 

0,0099 290    0,000298 

0,0099 360    0,000496 

0,0099 390    0,000496 

0,0099 400    0,000496 

0,0099 480    0,000496 

0,0099 570    0,000496 

0,0099 580    0,000496 

0,0099 590    0,000496 

0,0099 600    0,000496 
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 9–10.      SC600 ( .) 

 

 ( , p-p) 
 

 

 ( , p-p)

 

( , p-p) 

1-  . 

-  ( , p-p) 

0,01 50   . . . . 

0,01 30    0,00025 

0,01 70    0,00025 

0,01 120    0,0003 

0,01 290    0,0003 

0,01 360    0,0005 

0,01 390    0,0005 

0,01 400    0,0005 

0,01 480    0,0005 

0,01 570    0,0005 

0,01 580    0,0005 

0,01 590    0,0005 

0,01 600    0,0005 

0,025 50   . . . . 

0,025 30    0,000475 

0,025 70    0,000475 

0,025 120    0,0006 

0,025 290    0,0006 

0,025 360    0,0011 

0,025 390    0,0011 

0,025 400    0,0011 

0,025 480    0,0011 

0,025 570    0,0011 

0,025 580    0,0011 

0,025 590    0,0011 

0,025 600    0,0011 

0,039 50   . . . . 

0,039 30    0,000685 

0,039 70    0,000685 

0,039 120    0,00088 

0,039 290    0,00088 

0,039 360    0,00166 
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 9–10.      SC600 ( .) 

 

 ( , p-p) 
 

 

 ( , p-p)

 

( , p-p) 

1-  . 

-  ( , p-p) 

0,039 390    0,00166 

0,039 400    0,00166 

0,039 480    0,00166 

0,039 570    0,00166 

0,039 580    0,00166 

0,039 590    0,00166 

0,039 600    0,00166 

0,04 50   . . . . 

0,04 30    0,0007 

0,04 70    0,0007 

0,04 120    0,0009 

0,04 290    0,0009 

0,04 360    0,0017 

0,04 390    0,0017 

0,04 400    0,0017 

0,04 480    0,0017 

0,04 570    0,0017 

0,04 580    0,0017 

0,04 590    0,0017 

0,04 600    0,0017 

0,07 50   . . . . 

0,07 30    0,00115 

0,07 70    0,00115 

0,07 120    0,0015 

0,07 290    0,0015 

0,07 360    0,0029 

0,07 390    0,0029 

0,07 400    0,0029 

0,07 480    0,0029 

0,07 570    0,0029 

0,07 580    0,0029 

0,07 590    0,0029 
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 9–10.      SC600 ( .) 

 

 ( , p-p) 
 

 

 ( , p-p)

 

( , p-p) 

1-  . 

-  ( , p-p) 

0,07 600    0,0029 

0,099 50   . . . . 

0,099 30    0,001585 

0,099 70    0,001585 

0,099 120    0,00208 

0,099 290    0,00208 

0,099 360    0,00406 

0,099 390    0,00406 

0,099 400    0,00406 

0,099 480    0,00406 

0,099 570    0,00406 

0,099 580    0,00406 

0,099 590    0,00406 

0,099 600    0,00406 

0,1 50   . . . . 

0,1 30    0,0016 

0,1 70    0,0016 

0,1 120    0,0021 

0,1 290    0,0021 

0,1 360    0,0041 

0,1 390    0,0041 

0,1 400    0,0041 

0,1 480    0,0041 

0,1 570    0,0041 

0,1 580    0,0041 

0,1 590    0,0041 

0,1 600    0,0041 

0,25 50   . . . . 

0,25 30    0,00385 

0,25 70    0,00385 

0,25 120    0,0051 

0,25 290    0,0051 
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 9–10.      SC600 ( .) 

 

 ( , p-p) 
 

 

 ( , p-p)

 

( , p-p) 

1-  . 

-  ( , p-p) 

0,25 360    0,0101 

0,25 390    0,0101 

0,25 400    0,0101 

0,25 480    0,0101 

0,25 570    0,0101 

0,25 580    0,0101 

0,25 590    0,0101 

0,25 600    0,0101 

0,399 50   . . . . 

0,399 30    0,006085 

0,399 70    0,006085 

0,399 120    0,00808 

0,399 290    0,00808 

0,399 360    0,01606 

0,399 390    0,01606 

0,399 400    0,01606 

0,399 480    0,01606 

0,399 570    0,01606 

0,399 580    0,01606 

0,399 590    0,01606 

0,399 600    0,01606 

0,4 50   . . . . 

0,4 30    0,0061 

0,4 70    0,0061 

0,4 120    0,0081 

0,4 290    0,0081 

0,4 360    0,0161 

0,4 390    0,0161 

0,4 400    0,0161 

0,4 480    0,0161 

0,4 570    0,0161 

0,4 580    0,0161 
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 9–10.      SC600 ( .) 

 

 ( , p-p) 
 

 

 ( , p-p)

 

( , p-p) 

1-  . 

-  ( , p-p) 

0,4 590    0,0161 

0,4 600    0,0161 

0,8 50   . . . . 

0,8 30    0,0121 

0,8 70    0,0121 

0,8 120    0,0161 

0,8 290    0,0161 

0,8 360    0,0321 

0,8 390    0,0321 

0,8 400    0,0321 

0,8 480    0,0321 

0,8 570    0,0321 

0,8 580    0,0321 

0,8 590    0,0321 

0,8 600    0,0321 

1,2 50   . . . . 

1,2 30    0,0181 

1,2 70    0,0181 

1,2 120    0,0241 

1,2 290    0,0241 

1,2 360    0,0481 

1,2 390    0,0481 

1,2 400    0,0481 

1,2 480    0,0481 

1,2 570    0,0481 

1,2 580    0,0481 

1,2 590    0,0481 

1,2 600    0,0481 

1,3 50   . . . . 

1,3 30    0,0196 

1,3 70    0,0196 

1,3 120    0,0261 
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 9–10.      SC600 ( .) 

 

 ( , p-p) 
 

 

 ( , p-p)

 

( , p-p) 

1-  . 

-  ( , p-p) 

1,3 290    0,0261 

1,3 360    0,0521 

1,3 390    0,0521 

1,3 400    0,0521 

1,3 480    0,0521 

1,3 570    0,0521 

1,3 580    0,0521 

1,3 590    0,0521 

1,3 600    0,0521 

3,4 50   . . . . 

3,4 30    0,0511 

3,4 70    0,0511 

3,4 120    0,0681 

3,4 290    0,0681 

3,4 360    0,1361 

3,4 390    0,1361 

3,4 400    0,1361 

3,4 480    0,1361 

3,4 570    0,1361 

3,4 580    0,1361 

3,4 590    0,1361 

3,4 600    0,1361 

5,5 50   . . . . 

5,5 30    0,0826 

5,5 70    0,0826 

5,5 120    0,1101 

5,5 290    0,1101 

5,5 360    0,2201 

5,5 390    0,2201 

5,5 400    0,2201 

5,5 480    0,2201 

5,5 570    0,2201 
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 9–10.      SC600 ( .) 

 

 ( , p-p) 
 

 

 ( , p-p)

 

( , p-p) 

1-  . 

-  ( , p-p) 

5,5 580    0,2201 

5,5 590    0,2201 

5,5 600    0,2201 

   

 9–11.     SC600 

 

 ( , p-p) 
 ( ) 

 

 ( , p-p)

 

( , p-p) 

1-  . 

-  ( , p-p) 

0,005 1    0,0003 

0,005 10    0,0003 

0,005 100    0,0003 

0,01 100    0,0004 

0,025 100    0,0007 

0,05 100    0,0012 

0,1 100    0,0022 

0,25 100    0,0052 

0,5 100    0,0102 

1 100    0,0202 

2,5 100    0,0502 

2,5 10    0,0502 

2,5 1    0,0502 

 

   

 9–12.     SC600 

 

 ( , p-p) 
 

 

 ( ) 

 

( ) 

1-  . 

-  ( ) 

2,5 1    0,0025 

2,5 10    0,025 

2,5 100    0,25 

2,5 1    2,5 

2,5 10    25 
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 9–13.      SC600 

 

 

( , p-p) 

 
 

 (%) 

 

(  50%) 

1-  . 

-  (%) 

2,5 1    5 

    

 9–14.      SC600 

 

 ( , p-p) 
 

 

 ( ) 

 

( ) 

1-  . 

-  ( ) 

0,25 1    0,3  

0,25 100    0,3  

0,25 10    0,3  

0,5 1    0,3  

0,5 100    0,3  

0,5 10    0,3  

1 1    0,3  

1 100    0,3  

1 10    0,3  

2,5 1    0,3  

2,5 100    0,3  

2,5 10    0,3  

 

    

. 9-15.      SC600 

 

 ( , p-p) 
 ( ) 

 

 ( , p-p)

 

( , p-p) 

1-  . 

-  ( , p-p) 

11 100   0,2202 

11 10000   0,2202 

55 100   1,1002 

55 10000   1,1002 

100 100   2,0002 

100 10000   2,0002 
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9-55 

   

 9–16.     SC600 

 ( )  

 ( ) 

 ( ) 1-  . -

 ( ) 

5   0.0251  

2   0.00405  

0,05   3.75E-06  

0,02   5E-8 

0,01   2.5E-8 

1e-7   2.5E-13 

5e-8   1.25E-13 

2e-8   5E-14 

1e-8   2.5E-14 

5e-9   1.25E-14 

2e-9   5E-15 

 

    

 9–17.      SC600 

 

  

( , p-p) 

Ш  

 ( ) 
 ( ) 

 

 ( )

 

( ) 

1-  

. -  ( )

2,5 8E-08 2E-06   5E-12 

2,5 0,0000005 0,01   2.5E-08 

2,5 0,0000005 0,02   5E-08 

     

 9–18.       SC600 

 

 ( , 

p-p) 

Ш  

 ( ) 
 ( ) 

 

 ( )

 

( ) 

1-  

. -  

 ( )

2,5 4.0E-09 2.0E-06   6.2E-9 

2,5 4.0E-09 2.0E-05   6.2E-9 

2,5 4.0E-09 2.0E-04   6.2E-9 

2,5 4.0E-08 2.0E-03   4.4E-8 
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 9–19.      SC600 

 

 (Ω) 

 

 (Ω) 

 (Ω) -  1  (Ω) 

40   0,04 

50   0,05 

60   0,06 

600000   600 

1000000   1000 

1500000   1500 

   :  

 9–20.    : ,  SC600 

 

 ( ) 

 

 ( ) 

 ( ) 1-  . -

 ( ) 

5    0,75  

29    1,95  

49    2,95  
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   5520A-SC1100 (  –  SC1100)  

,    ,   
     : 

•      . 
  (VOLT)     

     . 

•       , 
     

     EDGE.  ,  
       

    . 

•       
      LEVSINE. 
     ,    
   -3 . 

•       
(  )      MARKER. 

       
  ,   ,  

   . 

•    ,    
      PULSE.   

     . 

•       
      WAVEGEN. 

•       
-      VIDEO. 

•        
     (MEAS Z). 

•         
  OVERLD. 

,    ,      
  ,       

,   ,     
  ,      

   . 

   SC1100 
       SC1100.  

   5522A (" ")    1. 
     :  

•    ,    1. 

•          
      30 .  

•  SC1100      5 . 
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  ..............................................     ,    30 

. 

  ......................................   5       

  

 ..........................................................  0°C  50°C 

 (tcal) ...........................................  15°C  35°C 

 ........................................................  -20°C  +70°C 

Э   ..............        
      

.       
   1 /    

 .     
    .   

  .....................       tcal 
+5 °C  10 %  °C   . 

  

  ..................................................... < 80 %  30°C, < 70 %  40°C, < 40 %  50°C. 

  ................................................. <95 %,   

    

  .....................................................  3,050  (10,000 ) 

 ......................................................   12200  (40000 )  

 ..................................................      IEC 1010-1 (1992-1); 
ANSI/ISA-S82.01-1994; CAN/CSA-C22.2 № 1010.1-92 

    . 20  

EMC ...................................................................   EN 61326-1/1997,  «A» 

     

   
 .       [1] 

50 Ω  1 MΩ  50 Ω 1 MΩ 

  

  0  ±6,6   0  ±130  
 ±1   

±6,6 V p-p 
 ±1   

±130 V p-p 

 

 

 1  24,999  

 25  109,99  

 110   2,1999  

 2,2  10,999  

 11  130  

 

1  

10  

100  

1  

10  

    

   
 tcal ± 5°C 

±(0,25% 
 + 

40 ) 

±(0,05 % 
 + 

40 ) 

±(0,25 % 
 + 

40 ) 

±((0,1 %  
+ 40 )[2] 

 1-2-5 ( ., 10 , 20 , 50 ) 

    

  10   10  

   
 tcal ± 5°C 

±(2,5 ppm   ) 

    
4   50% /  

  
< (0,5%  + 100 ) 

[1]         . 

[2]      1 , ± (0,25 %  + 40 ). 
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      50 Ω  
   

 tcal ± 5°C 

   ≤300  (+0  / -100 ) 

  (p-p)  5,0   2,5  ±(2 %  + 200 ) 

 4   

  
±10 %    

 (  ) 
 

  
5 , 10 , 25 , 50 , 60 , 80 , 
100 , 200 , 250 , 300 , 500 , 
600 , 1 , 2,5  

 

   1   10  [1] ±(2,5 ppm   ) 

 ,  
  

<5  (p-p)  

   
 [2] 

  2   50 %   
  

< (3%   + 2 ) 

2-5  < (2 %   + 2 ) 

5-15  < (1 %   + 2 ) 

 15  < (0,5 %   + 2 ) 

  
 

 45 %  55 %  

  
 

     100   100     
 60  100  p-p. 

[1]  2     <350 . 

[2]            Tektronix 11801     
SD26.  

     

 
 

  

 
 50 Ω 

  50  ( ) 
 50   
100  

 100  
300  

 300  
600  

 600  
1100  

  (      ) 

 (p-p)  5   5,5   5   3,5  

  
<100 : 3  

≥100 : 4  

    

 
 
  

tcal ± 5°C 

±(2 %  + 
300 ) 

±(3,5 %  
+ 300 ) 

±(4 %  + 
300 ) 

±(6 %  
+ 300 ) 

±(7 %  + 
300 ) 

 
(  50 

) 
  

±(1,5 %  
+ 100 ) 

±(2 %  + 
100 ) 

±(4 %  
+ 100 ) 

±±(5 %  
+ 100 ) 

 
 
 

≤1 %[1] 

  

 10  100  

 
 
  

tcal ± 5°C 

±2.5 ppm [2] 

  

2-   ≤ -33  

3     
 

≤ -38  

[1]          ,        
±5°C. 

[2]   REF CLK   ext,       
    10  ±(0,3 /  . 
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   50 Ω 
 5   50 

 
 20   100  50  20  10  5-1  

  
   

,  tcal ± 5°C 

±((25 + t x 
1000 ppm [1] 

±2.5 ppm ±2.5 ppm ±2.5 ppm ±2.5 ppm 

  
  

 

, 
 

 20%  

  
 

  

 
 

   >1  p-p [2] >1  p-p [2] >1  p-p [2] >1  p-p [2] > 1  p-p 

  ( .) <10 ppm <1 ppm <1 ppm <1 ppm <1 ppm 

 5-2-1  5   2  ( ., 500 , 200 , 100 ) 

  [3]   ±10 %    ,  . 

  4  

[1] t –   . 

[2]       20 %-  (20 %   )  < 1,5 
. 

[3]     ±50 ppm   . 

    

   
 ,    

  50 Ω  1 MΩ 

 

 
  1 MΩ:  1,8   55  p-p 

  50 Ω  1,8   2,5  p-p 

    tcal 
±5 °C,  10   10  

±(3 %  p-p + 100 ) 

 1-2-5 ( ., 10 , 20 , 50 ) 

    
 

0  ± (≥40 %   p-p) [1] 

 

  10   100  

 4  5      

    tcal ± 
5°C

±(25 ppm + 15 ) 

[1]         30  . 
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       50 Ω 

  /  <1,5  

  2.5 , 1 , 250 , 100 , 25 , 10  

Ш   

  4  500  [1] 

 ( ) 5 % ±2  

  

  20   200  (  50   5 ) 

 4  5        

    
 ,  tcal ± 5°C 

±2.5 ppm 

[1]        40 %. 

[2]       2   . 

   (   Pulse)   

      50 Ω (p-p)
  

  

 20   150  ./1/10/100 ε 1 B δ2  

   (    Time 
Marker)   

  
 

    50 Ω (p-p)
  

  

 5   35  ./1 ε1  δ2  

 34.9   
750  

./1/10/100 ε1  δ2  

749-7,5  ./10/100 ε1  δ2  

 7,4  2  ./100 ε1 B δ2   

   (   Edge)   

  
   

   

 50 Ω (p-p) 
  

  
  

 

 1   10  ./1 ≥1  ≤ 2  40  

   (    
)   

 
 

 
Voltage 

  
   
 50 Ω (p-p) 

  
  

  
 

 10   10  ./1 ≥1  ≤ 2  2  

      

    

     NTSC, SECAM, PAL, PAL-M 

       

   50 Ω (p-p)     0  1,5  p-p   50 , 
(  ±7 %) 
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50Ω 1 Ω 

   40  60 Ω  500 Ω  1.5 Ω 

 0,1 % 0.1 % 

      

  
 

1 Ω 

   5  50  

 ±(5 %   + 0,5 ) [1] 

[1]     30     .          
   ,   . 

    

 
 

  
 

   
 

   
 (1 )   

  

 5  9   100  180  10    1   60  

   
  ,     SC1100,  

  SCOPE         
  ( .  10-1). 

    ,   TRIG OUT 
        . 

          
 ,   TRIG OUT   . 

        
 .    . 

5522A CALIBRATOR

 
gjh036.eps 

 10-1.  :     



    SC1100 
   SC110010 

 

10-9 

  SC1100  
   (   ),   

 SC1100.      SCOPE, 
 .       

 ,      
  – VOLT, EDGE, LEVSINE  MARKER.   

 ,     OTHER (   
),     WAVEGEN, VIDEO, PULSE,  

    (MEAS Z)   (OVERLD). 
  ,     SCOPE   OTHER.  

       . 

 
gjh050.eps 

   

   ,   VOLT   
   SCOPE.    VOLT,    
  : 

 
gjh051.eps 

       
(    ).   ,   

    ,  ,   
   .      

   (    ). 

   STBY,   .   
    OPR,      

 . 

     

      
    .   

     ,  
      .  

        
  . 
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      LEVSINE.   
       : 

1.  ,   ,    
. ,   120 ,     

 .    : 

 
gl002i.eps 

 

    ,     
   ,     . 

,   200 ,      
  . 

    ,      
  . 

 
2.  ,        

 . 
      ,   

           
. 

       

     ,   
: 

1.  .        
 ,     .  
    ,   ,  . 

 
gl003i.eps 

2.        , 
 . 

 
gl004i.eps 

3.     ,     , 
   . 
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4.  ,   .  

         
       

   .     
    .   

       . 

 
gl005i.eps 

3.  ,         
    . 

 

   ,     
,    ,    

,      , 
      . 

      

          
     ,   

  .      
.    . 

  SC1100  

          
      ,     

 . 

     ,    
 SC1100 (   SCOPE).  ,   

   . 

      
   (  )  

      
      ,    
         

.        
(VOLT).  ,   ,  

       
       . 

  VOLT  

       VOLT. 
       VOLT,  

   ,      
VOLT   SCOPE. 
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gjh052.eps 

   MODE,    
   ,   ,   

   SCOPE. 

     : 

• OUTPUT @ SCOPE     .  
    ,  .  

 ,  .  

• 1 MΩ    1 MΩ  50 Ω    
  . 

• DC<-AC      ,  
    . DC->AC  

    . 

• TRIG     ,     
   .    
  “/1”.  ,    

    ,     . 
       

,        
 . 

• V/DIV MENU     ,  
        .  

      “  V/DIV”. 

• MODE  ,      VOLT.  
 ,      
     . 

 V/DIV  

 V/DIV,  ,      
  .     
   ,     

    .    
 V/DIV,  V/DIV   VOLT. 
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     10 
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gjh053.eps 

    V/DIV  . 

• V/div        ,    
     

(VOLTS/DIV.)  ,    , 
    1-2-5.     

     UP.   
       DOWN. 

• # DIV   ,   
    .     
     . ,   
,    V/div.    

  UP,    ,    
DOWN,    . 

       

          
,       

 1-2-5. , ,   40 ,  
        

  50 .       
   20 . 

      

   ,     VOLT  
   .     

    ,     
   ,     

.     
   .    . 

     , ,   SC1100 
   VOLT.   ,     

  . 
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gjh054.eps 

     ,  
  . 

1.     1  ,   , 
       

 (    - 1 MΩ). ,     
 .  ,  . 

2.   ,    
. ,   30 ,     

,  . .  “  ”    
. 

3.    .   
   ,   ,   

     ,    
   .    
  30 ,   6 ,  5   

. 

 
gl006i.eps 

4.   ,    
  ,       

.   ,      
   ,   

 . 

5.      . 

     
  

       
 ,     

 .   ,    
         

. 
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      . 
        

   -3 ,      30 %. 

   

 EDGE      
.      EDGE,  

  MODE,     “edge”. 

 
gjh055.eps 

   MODE,    
   ,   ,   

   SCOPE. 

    EDGE  . 

•  OUTPUT @ SCOPE (50 Ω)      
  .      

,  .   ,  .   

  EDGE      
. 

• TD PULSE    ,     
 .    .   

   100  p-p     
 (   Fluke 606522, Tektronix 067-0681-01  

.) 

• TRIG     ,     
   .     

   “/1”.  ,    
    ,    .   

     ,   
      . 

• MODE  ,      EDGE.  
 ,      
     . 

      

   ,     
.    ,   

 ,    ,   
. 
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     , ,   SC1100 
   EDGE.      EDGE,  

    . 

 
gjh067.eps 

   ,   
. 

1.     1  .   
 50 Ω    50 Ω   

 . ,     , 
   . 

2.      ,   
  ,  
     . 

    25.00  p-p  1.0000 . 

,   HP 54522C     1   1 . 

3.        
 . 

4.          
  (  20,0  50,0 / .). 

 
gok007i.eps 

5. ,        
  . 

6.     . 
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(   Fluke 606522, Tektronix 067-0681-01  ), 

        
 125 . 

       
 100  p-p  100 .   (  

  )     80  p-p  
100 . 

       
: 

1.  ,     , 
    10-2. 

2.   SC1100   EDGE    
 TDPULSE,    “on” ( .). 

3.   .  

4.         
 ,    . 

5522A CALIBRATOR

 
gjh037.eps 

 10-2.     

    

   (LEVSINE)   
,       
  ,      

.      ,  
,       30%,  

  ,   -3 .   
  30  p-p  50 . 
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    LEVSINE,    MODE, 
    “levsine”. 

 
gjh056.eps 

   MODE,    
   ,   ,   

   SCOPE. 

    LEVSINE  . 

•  OUTPUT @ SCOPE (50 Ω)      
  .      

,  .   ,  . 
     ,    

 LEVSINE. 

• MORE OPTIONS     ,  
   “  MORE OPTIONS”. 

• SET TO LAST F        
   50 .       

,     ,     
  .  

• MODE ,      LEVSINE.  
 ,        

  . 

        

       . 

• SET TO LAST F     
     50 ,     

  ,      . 

• MORE OPTIONS     
       

.      . 

•            
,        

. ,    250 ,     
  300 ,    –  200 .    
         

 1,2-3-6. 
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      10 
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 MORE OPTIONS  

  MORE OPTIONS  ,    
     .     MORE 

OPTIONS    MORE OPTIONS   
LEVSINE. 

 
gjh057.eps 

    MORE OPTIONS  . 

• FREQ CHG     ,  
,       .  

  . 

“Jump”        
 . “Sweep”      

     .   
 ,  ,     

   ,   ,    
 .       

 “    ”. 

• RATE  ,  FREQ CHANGE   “sweep”, 
     100 , 1   

10 . 

      ,   
 .      

        
   . 

• Range          
  .     (“auto”)  

        
.    (“locked”),  

    ;  
       

  . 

  LEVSINE    : 10 , 40 , 
100 , 400 , 1,3   5,5  ( :   3,5    

 600 ).    “auto”    
 ,     
,     .  
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  “locked”    ,   
       .  

, ,     40 .  
  5     “auto”,   

     10    5   
  10 .       

"locked"   40    5 ,    5  
  40 . 

       “auto”, 
   ,     
    .    
 LEVSINE       

“auto”. 

• MODE ,      LEVSINE.  
 ,        

  . 

      

       
      .  

     ,    
     .    

   .    
 ,   ,      MORE OPTIONS, 

    . 

      : 

1.   ,      . 
 ,    ;   . 

2.  FREQ CHANGE   “sweep”.  RATE  
  ,       

 . 

3.   ;   .   
        

,        
("      "). 

4.          
,       . 

  ,     HALT 
SWEEP.      ,    

    MORE OPTIONS.  

 

      HALT 
SWEEP,  FREQ CHANGE    “jump”. 

5.    . , ,  
 ,      
      

 . 
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  ,      
,      .  

       
     -3 .     

   6 ,     -3   
 ,      4,2. 

      ,   
SC1100    LEVSINE.      
EDGE,      . 

 
gjh058.eps 

   ,    
. 

1.   ,     .  
  50 Ω     50 Ω 

   . 

2.        
      . , 

  HP 54522C    600   1 . 
  600 ,      ,  . 

3.    .   
    ,   ,  

 . 

       
,      .  

   ,      
,         , 

  . ( .  “     
 ”    .) 

 
gl009i.bmp 
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4.    400  (  ,   
400 )  500  (  ,   500 ).  

 400 ,      ,  .  

5.    ,     
 4,2 ,   .  

        
  .     ,  

    .    ,  
    ,        

   ,   .  
 ,   .  
  ,      4,2 . 

 4,2     ,  
  -3 . 

 
gl010i.bmp 

6.     . 

7.        . 

     
  (  )  

   ,     
.      ,   
       . 

    

  ,     MARKER,  
    .     

MARKER,    MODE,    
 “marker”. 



    SC1100 
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gjh059.eps 

   MODE,    
   ,   ,   

   SCOPE. 

    MARKER  . 

•  OUTPUT @ SCOPE  (50Ω)    
.      ,  . 

  ,  .  

• SHAPE     .    
   : , , 

 (     
50 %)  sq20% (     
20 %).    ,  ,    
SHAPE,      ( )  

: 

  ( ) 

и и

я 

10  – 1  (100  – 1 ) 

я 5  – 20  (0,2  – 50 ) 

я

я 

5  – 10  (0,2  – 100 ) 

sq20% 20  – 100  (50  – 10 ) 

 

• TRIG      ,    
    .   

: ., /1 (      ), /10 
(       )  /100 (  

     ). 

• MODE ,      MARKER.  
 ,      
     . 

   : 1,000 , SHAPE = . 

         
     1-2-5. , 

   1,000 ,      
  ,   2,000 .   

     ,   
500 . 
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       (MARKER)  
   (  ) 

.    ,  
 ,     . 

   ,   ,     
 MARKER.      EDGE,   

   . 

 
gjh060.eps 

   ,   
 . 

1.     1  .   
 50 Ω     50 Ω. 

  ,      . 

2.    ,  
       

. ,   200 ,  
,   . 

 

       
 . ,   200    

5 . 

3.       10 
 .       

,     .  

        
  . 

 
gok011i.eps 
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4.        , 
   .   

     .  
      

   . 

5.     . 

    
      
    .   

    , 
   ,    

        
    ,   .  

 
       

  . 

       Wavegen,  
.    ,    MODE, 
    “wavegen”. 

 
gjh061.eps 

   MODE,    
   ,   ,   

   OTHER. 

      Wavegen. 

• OUTPUT @ SCOPE     .  
    ,  .  

 ,  .  

• WAVE         . 
        – 

,   . 

• SCOPE Z       
 - 50 Ω  1 Ω. 

• OFFSET     .  
  ,      

.        
 -      . 
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     .   

     .  ,  
        

   .   
''   ''    . 

• MODE ,      Wavegen.  
 ,      
     . 

    Wavegen: 20  p-p, 1000,0 ,  
= ,  = 0,0 . 

   

 
gjh062.eps 

  Video     .  
       

.    MODE,   
    ,   ,  
    OTHER. 

      Video. 

•  Output @ SCOPE  (50Ω)    
.      ,  . 

  ,  .  

• LINE MK     .   NTSC  PAL-M 
    (“ ”  “ ”).   

PAL  SECAM  “ODD”  “EVEN”    
    . 

• FORMAT     .   
    NTSC, PAL, PAL-M  SECAM. 

• MODE  ,      VIDEO . 
  ,     

      . 

    +100 %,  = NTSC,  = 10. 



    SC1100 
   10 
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gjh063.eps 

  -       
   4   500 .      

     ( ,  
).    MODE,   
    ,   ,  
    OTHER. 

      PULSE. 

• OUTPUT @ SCOPE     .  
    ,  .  

 ,  .  

• AMPL    .     
 : 2.5 , 1.0 , 250 , 100 , 25   10 . 

• TRIG      ,    
    .   

: ., /1 (      ), /10 
(       )  /100 (  

     ). 

• MODE  ,      PULSE.  
 ,      
     . 

     100,0     
1,000 .      .  

      .    
     ,     
   ,    . , 

   50    200    
: 

              

    ,     
.       ( , 200 )  

  ( , 0.0000002).    ,  
    ( ., 20     50 ). 
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gjh064.eps 

   MODE,    
   ,   ,   

   OTHER. 

         
 (Impedance/Capacitance (MEAS Z)). 

•  @ SCOPE      
. 

• MEASURE   .   res 50 Ω  res 
1 MΩ (   )  cap (  ). 

• MODE  ,      MEAS Z. 
  ,     

      . 

   ,   : 

 
gjh065.eps 

• SET OFFSET      ,    
,   SET OFFSET ,    

   .   (CLEAR OFFSET), 
    . 

      = 50 Ω. 

    

    MEAS Z,    
    : 



    SC1100 
    10 
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1.     MEASURE   “res 
50Ω“  “res 1 MΩ“. 

2.   SCOPE     1  . 

3.   ,   . 

    

    MEAS Z,    
    : 

1.       1 MΩ. 
 ,       

   50Ω. 

2.  “cap”    MEASURE. 

3.      ,     
,   SET OFFSET,    

 . 

4.      1  . 

5.   ,   . 

     

  

      
       

 50 Ω.   ,  
     

     ,  
  .    

,      
  . 

 
gjh066.eps 

   MODE,    
   ,   ,   

   OTHER. 

      OVERLD. 

• OUTPUT @ SCOPE     .  
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• UUTTRIP    .       
     ,  

 “NO”.        
 ,     ( ., “4.1s”). 

• T LIMIT        
 .   ,     
     (   

:  1   60 .) 

• OUT VAL     .    
DC ( )  AC ( ),      

  5   9  (    ).   
   . 

• MODE ,       OVERLD (Overload). 
  ,     

      . 

     +5,000   DC. 

         
 , INSTMT SETUP , OTHER SETUP , TLIMDEF ,   

  1   60 . 

         
: 

1.     1  . 

2.    (DC  AC)  OUT VAL. 

3.    . (     5 ). 

4.     . ( . 
   .)    

  10 . 

5.      UUTTRIP. 

     
      ,    

 SC1100.     ,    
    IEEE-488  RS-232,   

,     , 
  . 

    IEEE-488 (GPIB)  RS-
232          ,  

        
 IEEE-488 (    )  RS-232. 

   ,    
    ,   . 

  .   «  » 
 5. 

     SCOPE, TRIG  OUT_IMP 
 ,     

  ( )  .  
      

     ,    
  .     
       *OPC, *OPC?  

*WAI.        
 .   .   

«  »  5. 



    SC1100 
    10 
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   SCOPE  OUT_IMP   
,      ( )    

   .    
   ,     

,     .   
.   «  »  5  

  

  10-1     Scope. 

. 10-1.   SCOPE 

 /  

OFF 
   .   

 0 , 0    NORMAL,   . 

VOLT 

     (VOLT) . 

 20   , 1 ,   SCOPE BNC,  

  1 MΩ  ,    .  

      . FUNC?  SACV (  

. )  SDCV (  . ). 

 :  SCOPE VOLT; OUT 4 V, 1 kHz 

( . , 4   , 1 .) 

EDGE 

  (EDGE) .  25  ., 1 ,  

 SCOPE BNC,  ,   .     . 

FUNC?  EDGE. 

: SCOPE EDGE; OUT 0.5 V, 5 kHz 

( , 0.5  , 5 ) 

LEVSINE 

 LEVSINE .  30  ., 50 ,   

SCOPE BNC,  ,   .     . 

FUNC?  LEVSINE. 

: SCOPE LEVSINE; OUT 1 V, 50 kHz  

(  , 1  , 50 .) 

MARKER 

  (MARKER) .    1 ,  

 SCOPE BNC,  ,   .     . 

FUNC?  MARKER. 

: SCOPE MARKER; OUT 2 MS 

( ,  2 .) 

WAVEGEN 

 WAVEGEN .  20   , 

 , 1 ,  ,    

1 MΩ  ,    .       

 . FUNC?  WAVEGEN. 

: SCOPE WAVEGEN; OUT 1 V, 1 kHz 

(  , 1   , 1 .) 

VIDEO 

 VIDEO .  100%  (1  p-p),  

 10,  NTSC. FUNC?  VIDEO. 

: SCOPE VIDEO; OUT 90 

( , 90% ) 

SCOPE VIDEO; OUT -70 

( , -70% ,  ) 
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 10-1.   SCOPE ( .) 

 /  

PULSE 

 PULSE .    100 ,  

1,000 ,  2,5 . FUNC?  PULSE. 

: SCOPE PULSE; OUT 50 ns, 500 ns; RANGE TP8DB 

( ,   50 ,  500 ,  1,5 ). 

MEASZ 

   /  (MEAS Z).  

 50Ω. FUNC?  MEASZ. 

: SCOPE MEASZ; RANGE TZCAP 

(  MEAS Z,  ) 

OVERLD 

 Overload .   5   . 

FUNC?  OVERLD. 

: SCOPE OVERLD; OUT 7 V; RANGE TOLAC 

( ,  7 ,  . ) 

SCOPE 

      
SC1100,  .     

  .     SCOPE,  
      OUT. 

 OPER, STBY, *OPC, *OPC?  *WAI   ,   
  6.       SCOPE 

    ISR,   SETTLED. 

    FUNC?   SDCV, 
SACV, LEVSINE, MARKER, EDGE  WAVEGEN    

. 

: OFF    . 
   0 , 0   

 NORMAL,   . 

 VOLT       
.  20¬   

, 1¬ ,   SCOPE BNC,  
  1 MΩ,  , 

   OFF.     
   . 

 EDGE   (Edge) .  
25  ., 1 ,   SCOPE BNC,  

,   OFF     
. 

 LEVSINE    . 
 25  ., 1 ,   SCOPE 

BNC,  ,   OFF    
 . 
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 MARKER   .  
  1 ,   SCOPE BNC,  

,   OFF.     
. 

 WAVEGEN  Wavegen .  
20   ,  , 
1 ,  ,   

 1 MΩ,  ,   
 OFF.       

 . 

: SCOPE VOLT; OUT -2V, 0 Hz ( . , -
2 ) 

 SCOPE VOLT; OUT 4V, 1 kHz ( . , 4  ., 1 
) 

 SCOPE EDGE; OUT 0.5V, 5 kHz ( , 0.5  ., 
5 .) 

 SCOPE LEVSINE; OUT 1V, 50 kHz  (  
, 1  

, 50 .) 

 SCOPE MARKER; OUT 2 MS (    
2 ) 

 SCOPE WAVEGEN; OUT 1V, 1 kHz (  , 
1  , 1 

.) 

SCOPE? 

(IEEE-488, RS-232, ) 

    .  OFF 
  . 

: ( ) 

: <character> (  ., VOLT, EDGE, LEVSINE, 
MARKER, WAVEGEN, VIDEO, PULSE, MEASZ  
OVERLD.) 

TRIG 

(IEEE-488, RS-232, , ) 

     BNC. 

: OFF (    .) 

 DIV1   .   ,    
   SCOPE.) 

 DIV10   .   1/10 
   SCOPE.) 

 DIV100   .   1/100 
   SCOPE.) 

: TRIG DIV10 
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TRIG? 

(IEEE-488, RS-232, ) 

     . 

: ( ) 

: <character> (  OFF, DIV1, DIV10  DIV100.) 

OUT_IMP 

(IEEE-488, RS-232, ) 

   . 

: Z50 (      
 50 Ω  .) 

 Z1M (      
 1 Ω  .) 

: OUT_IMP Z50 

OUT_IMP? 

(IEEE-488, RS-232, ) 

    . 

: ( ) 

RANGE 

(IEEE-488, RS-232, ) 

     PULSE, MEAS Z, OVERLD. 

 

 

PULSE TP0DB TP8DB TP20DB TP28DB TP40DB TP48DB 

 2,5 B 1,0  250  100  25  10  

 

 

 

 

TZ50OHM TZ1MOHM TZCAP 

 res 50 Ω res 1MΩ CAP 

 

 

 

 

TZ50OHM TZ1MOHM TZCAP 

 res 50 Ω res 1MΩ CAP 

 

: RANGE TP20DB 
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  Edge  

TDPULSE 
(IEEE-488, RS-232, ) 

      "on/off"   
EDGE. 

: ON (   )  OFF (  ) 

: TDPULSE ON 

       EDGE. 

: ( ) 

: 1  ON, 0  OFF. 

  Marker  

TMWAVE 
(IEEE-488, RS-232, ) 

     MARKER. 

: SINE  (  2   15 ) 

 SPIKE /   (  15  
 5 ) 

 SQUARE   (   50%) 
(  4   5 ) 

 SQ20PCT   (   20%) 
(  85   5 ) 

: TMWAVE SPIKE 

TMWAVE? 
(IEEE-488, RS-232, ) 

 MARKER   . 

: ( ) 

: <character> (  SINE, SPIKE, SQUARE  
SQ20PCT.) 

  Video  

VIDEOFMT 
(IEEE-488, RS-232, ) 

   VIDEO. 

: NTSC, PAL, PALM (  PAL-M)  SECAM 

: VIDEOFMT SECAM 

VIDEOFMT? 
(IEEE-488, RS-232, ) 

   VIDEO. 

: ( ) 

 : NTSC, PAL, PALM (  PAL-M)  SECAM 
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VIDEOMARK 
(IEEE-488, RS-232, ) 

      VIDEO. 

:   . 

: VIDEOMARK 10 

VIDEOMARK? 
(IEEE-488, RS-232, ) 

      VIDEO. 

: . 

: <character> SINE, SPIKE, SQUARE  SQ20PCT 

  Overload  

OL_TRIP? 
(IEEE-488, RS-232, ) 

     . 

: ( ) 

:      . 
 0,     ,    

OVERLD . 

TLIMIT 
(IEEE-488, RS-232, ) 

    OPERATE    
OVERLD.      STANDBY, 

  UUT     ,    
 ,    . 

:  1  60 ( ) 

: TLIMIT 30 

TLIMIT? 

(IEEE-488, RS-232, ) 

  OPERATE    OVERLD. 

: <Integer>    . 

TLIMIT_D 

(IEEE-488, RS-232, ) 

       
OPERATE    OVERLD. 

:  1  60 ( ) 

: TLIMIT_D 15 

TLIMIT_D? 

(IEEE-488, RS-232, ) 

      . 

: <Integer>       
. 
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   /   

ZERO_MEAS 

(IEEE-488, RS-232, ) 

     . 

: (boolean) ON  OFF. 

*TRG 

(IEEE-488, RS-232, ) 

       
   SC1100   MEAS Z. (  
  *TRG   ,   MEAS Z,  

 SC1100 .   6.)  

: <  >, OHM (   
   

) 
 <  >, F (    

 ) 
 <  >, NONE (  ) 

: *TRG  1.00E+03,OHM (1 kΩ   
). 

 

    VAL?   
      

 SC1100. VAL?    
,     *TRG    
.       *TRG, 

 . (    
 VAL?    .   6.) 
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   ,     1-  
 . 

     

 10–2.       SC1100 

(   1 MΩ,    ) 

 

  

( , . ) 

 

 

( , . ) 

 

( , . ) 

1-  . -   

( , . ) 

0   0.00004 

0,00125   0,000040625 

-0,00125   0,000040625 

0,00249   0,000041245 

-0,00249   0,000041245 

0,0025   0,00004125 

-0,0025   0,00004125 

0,00625   0,000043125 

-0,00625   0,000043125 

0,0099   0,00004495 

-0,0099   0,00004495 

0,01   0,000045 

-0,01   0,000045 

0,0175   0,00004875 

-0,0175   0,00004875 

0,0249   0,00005245 

-0,0249   0,00005245 

0,025   0,0000525 

-0,025   0,0000525 

0,0675   0,00007375 

-0,0675   0,00007375 

0,1099   0,00009495 

-0,1099   0,00009495 

0,11   0,000095 

-0,11   0,000095 

0,305   0,0001925 

-0,305   0,0001925 
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. 10–2.       SC1100 ( .) 

 

  

( , . ) 

 

 

( , . ) 

 

( , . ) 

1-  . -   

( , . ) 

0,499   0,0002895 

-0,499   0,0002895 

0,5   0,00029 

-0,5   0,00029 

1,35   0,000715 

-1,35   0,000715 

2,19   0,001135 

-2,19   0,001135 

2,2   0,00114 

-2,2   0,00114 

6,6   0,00334 

-6,6   0,00334 

10,99   0,005535 

-10,99   0,005535 

11   0,00554 

-11   0,00554 

70,5   0,03529 

-70,5   0,03529 

130   0,06504 

-130   0,06504 

. 10-3.       SC1100  50 Ω 

 

 

 

 

 

  

( , . ) 

 

 x 
 (  . ) 

0    0,00004  

2,49    4.623E-05  

-2,49    4.623E-05  

9,90    6.475E-05  

-9,90    6.475E-05  

24,9    0,0001023  

-24,9    0,0001023  

109,9    0,0003148  
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. 10-3.       SC1100  50 Ω 

( .) 

  

 

 

 

  

( , . ) 

 

 x 
 (  . ) 

-109,9    0,0003148  

499    0,0012875  

-499    0,0012875  

2,19    0,005515  

-2,19    0,005515  

6,599    0,0165375  

-6,599    0,0165375  

  .  

. 10-4.    .   SC1100 

(   1 MΩ,    ) 

 

 ( , p-p) 

 

( ) 

 

 ( , p-p) 

 

( , p-p) 

1-  . 

-  (  p-p) 

0,001 1000   0,000041 

-0,001 1000   0,000041 

0,01 1000   0,00005 

-0,01 1000   0,00005 

0,025 1000   0,000065 

-0,025 1000   0,000065 

0,11 1000   0,00015 

-0,11 1000   0,00015 

0,5 1000   0,00054 

-0,5 1000   0,00054 

2,2 1000   0,00224 

-2,2 1000   0,00224 

11 1000   0,01104 

-11 1000   0,01104 

130 1000   0,13004 

-130 1000   0,13004 

200  100   0,00024 

200  1000   0,00024 

200  5000   0,00054 
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. 10-4.    .   SC1100 ( .) 

(   1 MΩ,    ) 

 

 ( , p-p) 

 

( ) 

 

 ( , p-p) 

 

( , p-p) 

1-  . 

-  (  p-p) 

200  10000   0,00054 

2,2  100    0,00224 

2,2  5000   0,00554 

2,2  10000   0,00554 

. 10-5.    .   SC1100  50   

  

 

  

(1 ) 

 

HP 3458 

 

 

 

 

 

 
 

 

 

 x 

 

(± ) 

1  100  
 

 

    0,000043

-1  100  
 

 

    0,000043

10  100  
 

 

    0,000065

-10  100  
 

 

    0,000065

25  100  
 

 

    0,000103

-25  100  
 

 

    0,000103

110  100  
 

 

    0,000315

-110  100  
 

 

    0,000315

500  1  . 
 

    0,00129 

-500  1  . 
 

    0,00129 

2,2  10  . 
 

    0,00554 

-2,2  10  . 
 

    0,00554 

6,6  10  . 
 

    0,01654 

-6,6  10  . 
 

    0,01654 



5522A 

   

10-42 

  .  

 10–6.       SC1100 

(   1 MΩ,    ) 

 

 ( , p-p) 

 

( ) 

 

 ( ) 

 

( ) 

1-  

. -  ( ) 

2,1 10   0,000025 

2,1 100   0,00025 

2,1 1000   0,0025 

2,1 10000   0,025 

   :   
 1 MΩ 

 10–7.      SC1100 (  
  1 M) 

 

 

 

  

( , p-p) 

 

( ) 

 

 

( , p-p) 

 

(  p-p) 

1-  

. -   

( , p-p) 

 0,0018 1000   0,000154 

 0,0119 1000   0,000457 

 0,0219 1000   0,000757 

 0,022 1000   0,00076 

 0,056 1000   0,00178 

 0,0899 1000   0,002797 

 0,09 1000   0,0028 

 0,155 1000   0,00475 

 0,219 1000   0,00667 

 0,22 1000   0,0067 

 0,56 1000   0,0169 

 0,899 1000   0,02707 

 0,9 1000   0,0271 

 3,75 1000   0,1126 

 6,59 1000   0,1978 

 6,6 1000   0,1981 

 30,8 1000   0,9241 

 55 10   1,6501 

 55 100   1,6501 

 55 1000   1,6501 

 55 10000   1,6501 

 0,0018 1000   0,000154 

 0,0219 1000   0,000757 

 0,0899 1000   0,002797 

 0,219 1000   0,00667 

 0,899 1000   0,02707 

 6,59 1000   0,1978 

 55 1000   1,6501 

 0,0018 1000   0,000154 

 0,0219 1000   0,000757 

 0,0899 1000   0,002797 
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. 10–7.      SC1100 (   
 1 M) ( .) 

 

 

 

  

( , p-p) 

 

( ) 

 

 

( , p-p) 

 

(  p-p) 

1-  

. -   

( , p-p) 

 0,219 1000   0,00667 

 0,899 1000   0,02707 

 6,59 1000   0,1978 

 55 1000   1,6501 

 

   :   
 50 MΩ 

. 10-8.      SC1100 (   
 50 ) 

 

 
   

( , p-p) 

 

( ) 

 

 

( , p-p) 

 

(  p-p) 

1-  

. -   

(  p-p) 

 0,0018 1000   0,000154 

 0,0064 1000   0,000292 

 0,0109 1000   0,000427 

 0,011 1000   0,00043 

 0,028 1000   0,00094 

 0,0449 1000   0,001447 

 0,045 1000   0,00145 

 0,078 1000   0,00244 

 0,109 1000   0,00337 

 0,11 1000   0,0034 

 0,28 1000   0,0085 

 0,449 1000   0,01357 

 0,45 1000   0,0136 

 0,78 1000   0,0235 

 1,09 1000   0,0328 

 1,1 1000   0,0331 

 1,8 1000   0,0541 

 2,5 10   0,0751 

 2,5 100   0,0751 

 2,5 1000   0,0751 

 2,5 10000   0,0751 

 0,0018 1000   0,000154 

 0,0109 1000   0,000427 
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. 10-8.      SC1100 (   
 50 M) ( .) 

 

 
  

( , p-p) 

 

( ) 

 

 

( , p-p) 

 

(  p-p) 

1-  

. -   

( , p-p) 

 0,0449 1000   0,001447 

 0,109 1000   0,00337 

 0,449 1000   0,01357 

 1,09 1000   0,0328 

 2,5 1000   0,0751 

 0,0018 1000   0,000154 

 0,0109 1000   0,000427 

 0,0449 1000   0,001447 

 0,109 1000   0,00337 

 0,449 1000   0,01357 

 1,09 1000   0,0328 

 2,5 1000   0,0751 

   

 10–9.     SC1100 

 

  

( , p-p) 

 ( ) 

 

  

( , p-p) 

 

( , p-p) 

1-  

. -   

(  p-p) 

0,005 1    0,0003 

0,005 10    0,0003 

0,005 100    0,0003 

0,01 100    0,0004 

0,025 100    0,0007 

0,05 100    0,0012 

0,1 100    0,0022 

0,25 100    0,0052 

0,5 100    0,0102 

1 100    0,0202 

2,5 100    0,0502 

2,5 10    0,0502 

2,5 1    0,0502 
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 10–10.     SC1100 

 

  

( , p-p) 

  

 ( ) 

 

( ) 

1-  

. -  ( ) 

2,5 1    0,0025 

2,5 10    0,025 

2,5 100    0,25 

2,5 1    2,5 

2,5 10    25 

    

 10–11.      SC1100 

 

  

( , p-p) 

 
 

 (%) 

 

(  50%) 

1-  

. -  (%) 

2,5 1    5 

    

 10–12.      SC1100 

 

  

( , p-p) 

 
 

 ( ) 

 

( ) 

1-  

. -  ( ) 

0,25 1    0,3  

0,25 100    0,3  

0,25 10    0,3  

0,5 1    0,3  

0,5 100    0,3  

0,5 10    0,3  

1 1    0,3  

1 100    0,3  

1 10    0,3  

2,5 1    0,3  

2,5 100    0,3  

2,5 10    0,3  
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. 10-13.      SC1100 

 

  

( , p-p) 

 ( )  

  

( , p-p) 

 

( , p-p) 

1-  

. -   

(  p-p) 

11 100   0,2202 

11 10000   0,2202 

55 100   1,1002 

55 10000   1,1002 

100 100   2,0002 

100 10000   2,0002 

  :  

. 10-14.      SC1100 

 

  

( , p-p) 

 

 

  

( , p-p) 

 

( , p-p) 

1-  

. -   

(  p-p) 

0,005 50    0,0004 

0,0075 50    0,00045 

0,0099 50    0,000498 

0,01 50    0,0005 

0,025 50    0,0008 

0,039 50    0,00108 

0,04 50    0,0011 

0,07 50    0,0017 

0,099 50    0,00228 

0,1 50    0,0023 

0,25 50    0,0053 

0,399 50    0,00828 

0,4 50    0,0083 

0,8 50    0,0163 

1,2 50    0,0243 

1,3 50    0,0263 

3,4 50    0,0683 

5,5 50    0,1103 
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  :  

. 10-15.      SC1100 

 

  

( , p-p) 

  

 ( ) 

 

( ) 

1-  

. -  ( ) 

5,5 50    0,125 

5,5 500    1,25 

5,5 5    12,5 

5,5 50    125 

5,5 500    1250 

3,5 1000    2500 

  :  

. 10-16.      SC1100 

 

 

  

( , p-p) 

 

 

 

( ) 

 

( ) 

1-  

. -  

( ) 

2-   0,0399 50    -33 

3+  0,0399 50    -38 

2-   0,099 50    -33 

3+  0,099 50    -38 

2-   0,399 50    -33 

3+  0,399 50    -38 

2-   1,2 50    -33 

3+  1,2 50    -38 

2-   5,5 50    -33 

3+  5,5 50    -38 

2-   5,5 100    -33 

3+  5,5 100    -38 

2-   5,5 200    -33 

3+  5,5 200    -38 

2-   5,5 400    -33 

3 +  5,5 400    -38 

2   5,5 800    -33 

3 +  5,5 800    -38 

2   5,5 1    -33 

3 +  5,5 1    -38 

2   5,5 2    -33 
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. 10-16.      SC1100 ( .) 

 

 

  

( , p-p) 

 

 

 

( ) 

 

( ) 

1-  

. -  

( ) 

3 +  5,5 2    -38 

2   5,5 4    -33 

3 +  5,5 4    -38 

2   5,5 8    -33 

3 +  5,5 8    -38 

2   5,5 10    -33 

3 +  5,5 10    -38 

2   5,5 20    -33 

3 +  5,5 20    -38 

2   5,5 40    -33 

3 +  5,5 40    -38 

2   5,5 80    -33 

3 +  5,5 80    -38 

2   5,5 100    -33 

3 +  5,5 100    -38 

2   5,5 200    -33 

3 +  5,5 200    -38 

2   5,5 400    -33 

3 +  5,5 400    -38 

2   5,5 600    -33 

3 +  5,5 600    -38 

2   3,5 1000    -33 

3 +  3,5 1000    -38 
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  :  

. 10-17.      SC1100 

 

 ( , p-p) 
 

 

 ( , p-p) 

 

( , p-p) 

1-  . 

-  (  p-p) 

0,005 10   . . . . 

0,005 30    0,000175 

0,005 70    0,000175 

0,005 120    0,0002 

0,005 290    0,0002 

0,005 360    0,0003 

0,005 390    0,0003 

0,005 400    0,0003 

0,005 480    0,0003 

0,005 570    0,0003 

0,005 580    0,0003 

0,005 590    0,0003 

0,005 600    0,0003 

0,0075 10   . . . . 

0,0075 30    0,0002125 

0,0075 70    0,0002125 

0,0075 120    0,00025 

0,0075 290    0,00025 

0,0075 360    0,0004 

0,0075 390    0,0004 

0,0075 400    0,0004 

0,0075 480    0,0004 

0,0075 570    0,0004 

0,0075 580    0,0004 

0,0075 590    0,0004 

0,0075 600    0,0004 

0,0099 10   . . . . 

0,0099 30    0,0002485 

0,0099 70    0,0002485 

0,0099 120    0,000298 

0,0099 290    0,000298 
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. 10-17.      SC1100 
( .) 

 

 ( , p-p) 
 

 

 ( , p-p)  ( , p-p) 

1-  . 

-  (  p-p) 

0,0099 360    0,000496 

0,0099 390    0,000496 

0,0099 400    0,000496 

0,0099 480    0,000496 

0,0099 570    0,000496 

0,0099 580    0,000496 

0,0099 590    0,000496 

0,0099 600    0,000496 

0,01 10   . . . . 

0,01 30    0,00025 

0,01 70    0,00025 

0,01 120    0,0003 

0,01 290    0,0003 

0,01 360    0,0005 

0,01 390    0,0005 

0,01 400    0,0005 

0,01 480    0,0005 

0,01 570    0,0005 

0,01 580    0,0005 

0,01 590    0,0005 

0,01 600    0,0005 

0,01 1000    0,0005 

0,025 10   . . . . 

0,025 30    0,000475 

0,025 70    0,000475 

0,025 120    0,0006 

0,025 290    0,0006 

0,025 360    0,0011 

0,025 390    0,0011 

0,025 400    0,0011 

0,025 480    0,0011 

0,025 570    0,0011 
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. 10-17.      SC1100 
( .) 

 

 ( , p-p) 
 

 

 ( , p-p)  ( , p-p) 

1-  . 

-  (  p-p) 

0,025 580    0,0011 

0,025 590    0,0011 

0,025 600    0,0011 

0,025 1000    0,0011 

0,039 10   . . . . 

0,039 30    0,000685 

0,039 70    0,000685 

0,039 120    0,00088 

0,039 290    0,00088 

0,039 360    0,00166 

0,039 390    0,00166 

0,039 400    0,00166 

0,039 480    0,00166 

0,039 570    0,00166 

0,039 580    0,00166 

0,039 590    0,00166 

0,039 600    0,00166 

0,039 1000    0,00166 

0,04 10   . . . . 

0,04 30    0,0007 

0,04 70    0,0007 

0,04 120    0,0009 

0,04 290    0,0009 

0,04 360    0,0017 

0,04 390    0,0017 

0,04 400    0,0017 

0,04 480    0,0017 

0,04 570    0,0017 

0,04 580    0,0017 

0,04 590    0,0017 

0,04 600    0,0017 

0,04 1000    0,0017 
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. 10-17.      SC1100 
( .) 

 

 ( , p-p) 
 

 

 ( , p-p) 

 

( , p-p) 

1-  . 

-  (  p-p) 

0,07 10   . . . . 

0,07 30    0,00115 

0,07 70    0,00115 

0,07 120    0,0015 

0,07 290    0,0015 

0,07 360    0,0029 

0,07 390    0,0029 

0,07 400    0,0029 

0,07 480    0,0029 

0,07 570    0,0029 

0,07 580    0,0029 

0,07 590    0,0029 

0,07 600    0,0029 

0,07 1000    0,0029 

0,099 10   . . . . 

0,099 30    0,001585 

0,099 70    0,001585 

0,099 120    0,00208 

0,099 290    0,00208 

0,099 360    0,00406 

0,099 390    0,00406 

0,099 400    0,00406 

0,099 480    0,00406 

0,099 570    0,00406 

0,099 580    0,00406 

0,099 590    0,00406 

0,099 600    0,00406 

0,099 1000    0,00406 

0,1 10   . . . . 

0,1 30    0,0016 

0,1 70    0,0016 

0,1 120    0,0021 
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. 10-17.      SC1100 
( .) 

 

 (  p-p) 
 

 

 ( , p-p) 

 

( , p-p) 

1-  . 

-  (  p-p) 

0,1 290    0,0021 

0,1 360    0,0041 

0,1 390    0,0041 

0,1 400    0,0041 

0,1 480    0,0041 

0,1 570    0,0041 

0,1 580    0,0041 

0,1 590    0,0041 

0,1 600    0,0041 

0,1 1000    0,0041 

0,25 10   . . . . 

0,25 30    0,00385 

0,25 70    0,00385 

0,25 120    0,0051 

0,25 290    0,0051 

0,25 360    0,0101 

0,25 390    0,0101 

0,25 400    0,0101 

0,25 480    0,0101 

0,25 570    0,0101 

0,25 580    0,0101 

0,25 590    0,0101 

0,25 600    0,0101 

0,25 1000    0,0101 

0,399 10   . . . . 

0,399 30    0,006085 

0,399 70    0,006085 

0,399 120    0,00808 

0,399 290    0,00808 

0,399 360    0,01606 

0,399 390    0,01606 

0,399 400    0,01606 
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. 10-17.      SC1100 
( .) 

 

 (  p-p) 
 

 

 ( , p-p) 

 

( , p-p) 

1-  . 

-  (  p-p) 

0,399 480    0,01606 

0,399 570    0,01606 

0,399 580    0,01606 

0,399 590    0,01606 

0,399 600    0,01606 

0,399 1000    0,01606 

0,4 10   . . . . 

0,4 30    0,0061 

0,4 70    0,0061 

0,4 120    0,0081 

0,4 290    0,0081 

0,4 360    0,0161 

0,4 390    0,0161 

0,4 400    0,0161 

0,4 480    0,0161 

0,4 570    0,0161 

0,4 580    0,0161 

0,4 590    0,0161 

0,4 600    0,0161 

0,4 1000    0,0161 

0,8 10   . . . . 

0,8 30    0,0121 

0,8 70    0,0121 

0,8 120    0,0161 

0,8 290    0,0161 

0,8 360    0,0321 

0,8 390    0,0321 

0,8 400    0,0321 

0,8 480    0,0321 

0,8 570    0,0321 

0,8 580    0,0321 

0,8 590    0,0321 



    SC1100 
  10 
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. 10-17.      SC1100 
( .) 

 

 (  p-p) 
 

 

 ( , p-p) 

 

( , p-p) 

1-  . 

-  (  p-p) 

0,8 600    0,0321 

0,8 1000    0,0321 

1,2 10   . . . . 

1,2 30    0,0181 

1,2 70    0,0181 

1,2 120    0,0241 

1,2 290    0,0241 

1,2 360    0,0481 

1,2 390    0,0481 

1,2 400    0,0481 

1,2 480    0,0481 

1,2 570    0,0481 

1,2 580    0,0481 

1,2 590    0,0481 

1,2 600    0,0481 

1,2 1000    0,0481 

1,3 10   . . . . 

1,3 30    0,0196 

1,3 70    0,0196 

1,3 120    0,0261 

1,3 290    0,0261 

1,3 360    0,0521 

1,3 390    0,0521 

1,3 400    0,0521 

1,3 480    0,0521 

1,3 570    0,0521 

1,3 580    0,0521 

1,3 590    0,0521 

1,3 600    0,0521 

1,3 1000    0,0521 

3,4 10   . . . . 

3,4 30    0,0511 
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. 10-17.      SC1100 
( .) 

 

 (  p-p) 

  

 ( , p-p) 

 

( , p-p) 

1-  . 

-  (  p-p) 

3,4 70    0,0511 

3,4 120    0,0681 

3,4 290    0,0681 

3,4 360    0,1361 

3,4 390    0,1361 

3,4 400    0,1361 

3,4 480    0,1361 

3,4 570    0,1361 

3,4 580    0,1361 

3,4 590    0,1361 

3,4 600    0,1361 

3,4 1000    0,1361 

5,5 10   . . . . 

5,5 30    0,0826 

5,5 70    0,0826 

5,5 120    0,1101 

5,5 290    0,1101 

5,5 360    0,2201 

5,5 390    0,2201 

5,5 400    0,2201 

5,5 480    0,2201 

5,5 570    0,2201 

5,5 580    0,2201 

5,5 590    0,2201 

5,5 600    0,2201 

   

 10–18.     SC1100 

 ( )  

 ( ) 

 ( ) 1-  . -  ( ) 

5   25.1E-3 

2   4.1E-3 

0,05   3.8E-6 

0,02   50.0E-9 



    SC1100 
  10 

 

10-57 

. 10–18.     SC1100 ( .) 

 ( )  

 ( ) 

 ( ) 1-  . -  ( ) 

0,01   25.0E-9 

100.0E-9   250.0E-15 

50.0E-9   125.0E-15 

20.0E-9   50.0E-15 

10.0E-9   25.0E-15 

5.0E-9   12.5E-15 

2.0E-9   5.0E-15 

1.0E-9   2.5E-15 

    

 10–19.      SC1100 

 

  

( , p-p) 

Ш  

 ( ) 
 ( ) 

 

 ( )

 

( ) 

1-  

. -  ( ) 

2,5 80  2E-06   5  

2,5 500  0,01   25  

2,5 500  0,02   50  

 

     

 10–20.       SC1100 

   

( , p-p) 

Ш  

 ( ) 
 ( ) 

 

 ( ) 
 ( ) 

1-  

. -  

 ( )

2,5 4.0E-09 2.0E-06   700  

2,5 4.0E-09 2.0E-05   700  

2,5 4.0E-09 2.0E-04   700  

2,5 4.0E-08 2.0E-03   4000  
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 10–21.      SC1100 

 

 (Ω) 

 

 (Ω) 

 

 (Ω) 

 (Ω)  

(  

–  

) 

-  1 

 

(Ω) 

40    0,04 

50    0,05 

60    0,06 

600000    600 

1000000    1000 

1500000    1500 

   :  

 10–22.    : ,  SC1100 

 

 

( ) 

 

 ( ) 

 

 

( ) 

 ( )  

(  

–  

) 

1-

 

. -  

( ) 

5     0,75  

29     1,95  

49     2,95  
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 5522A-PQ (   PQ)   

    .  
 : 

•   Harmonic Distortiosimulation (  
  ) 

   15 ,        
  63- .       

       .   7 
  ,   49 . 

     , , -   - .  

•    ( (Δ)  , “ ”) 
      

 .       
.     , , -   - . 

•     (  (Δ) , 
“ ”) 
        

     .   
  :      %  

.     ,   
       

.       
0,032   60 .     

  .     , , -   - . 

   5522A PQ  
       PQ.  

   5522A (" ")    1. 
     :  

•    ,    1. 

•          
      30 .  

•  PQ     5 . 

   5522A PQ 

    

      
 . 

15 

   15-65 , 400  [1] 

   5  [2] 

    0,1 %   

   (    )  0  360 ° 

    0.1 °     

    IEC A, IEC D, NRC7030, NRC  2  5 

[1]      ≥33 ,    ≥3 A     45 .   
   5520A      ,    .  

[2]        LCOMP ON ,       
 .    >33     2 . 
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.  ,    , 

 ,    ,   
  -PQ  5520A. 

    

 
 
 

 
 

 
 

 (% 
 ) [1]

 
  

(%   + V)

 
  

(  
  

) [2] 

 

  
  

(% RMS + V) 

 1  
32.999  

 15  45   0,1  100% 0.1 % + 10  0,5° 

0.20 % + 6  

 45  900   0,1  100% 0.1 % + 10  0,5° 

 900   
 2  

 0,1  100% 0.1 % + 10  1 ° 

 2  5   0,1  100% 0.1 % + 30  3° 

 33  
329,999  

 15  45   0,1  100% 0.1 % + 60  0,5° 

0.20 % + 10  

 45  900   0,1  100% 0.1 % + 60  0,5° 

 900   
 2  

 0,1  100% 0.1 % + 60  0.8 ° 

 2  5   0,1  100% 0.1 % + 60  2° 

 0,33  
3,2999  

 15  45   0,1  100% 0.1 % + 400  0,5° 

0.20 % + 100  

 45  900   0,1  100% 0.1 % + 400  0.3 ° 

 900   
 2  

 0,1  100% 0.1 % + 400  0,5° 

 2  5   0,1  100% 0.1 % + 400  2° 

 3,3  
32,999  

 15  45   0,1  100% 0.1 % + 4  0,5° 

0.20 % + 1  

 45  900   0,1  100% 0.1 % + 4  0.3 ° 

 900   
 2  

 0,1  100% 0.1 % + 4  0,5° 

 2  5   0,1  100% 0.1 % + 4  2° 

 33   
329,999  

 45  440   0,1  100% 0.2 % + 20   0.75 ° 

0.20 % + 10  

 440  660   0,1  30 % 0.25 % + 20   1.2 ° 

 660   
1,2  

 0,1  10 % 0.35 % + 25  [3]  3° 

 1,2  2   0,1  5 %   0.5 % + 40  [4]  5° 

 330   
1020  

 45  440   0,1  100% 0.25 % + 100   0.75 ° 

0.20 % + 100  

 440  660   0,1  30 % 0.25 % + 100   1.2 ° 

 660   
1,2  

 0,1  10 % 0.4 % + 100  [5] 3° 

 1,2  2   0,1  5 %  0.6 % + 160  [6] 5° 

[1]        100 %  ,    ,    . 

[2]   < 1 %      .  

[3]             45  660 ,      45 
 660    0.35 % + 25 . 

[4]             45   1,2 ,     
 45   1,2    0.4 % + 25 . 

[5]             45  660 ,      45 
 660    0.4 % + 100 . 

[6]             45   1,2 ,     
 45   1,2    0.5 % + 100 . 



  PQ 
    5522A PQ11 

 

11-5 

      (  
      ) 

, 
 

 

 
 

 
 

 (% 
 ) 

 
  

(%   + V)

 
  

(   
 ) [1] 

 

  
  

(% RMS + V) 

 10  
329,99  

 15  45   0,1  100% 0.1 % + 100  0,5° 

0.20 % + 100  

 45    
1  

 0,1  100% 0.1 % + 100  1 ° 

 1  2   0,1  50 % 0.1 % + 100  3° 

 2  5   0,1  30 % 0.1 % + 500  6° 

 0.33  
3.2999  

 15  45   0,1  100% 0.1 % + 1  0,5° 

0.20 % + 1  

 45    
1  

 0,1  100% 0.1 % + 1  0.75 ° 

 1  2   0,1  50 % 0.1 % + 1   2° 

 2  5   0,1  30 % 0.1 % + 2   3° 

 3,3  
5  

 15  45   0,1  100% 0.2 % + 3  0,5° 

0.20 % + 2  

 45    
1  

 0,1  100% 0.2 % + 3  0.75 ° 

 1  2   0,1  50 % 0.2 % + 3   2° 

 2  5   0,1  30 % 0.3 % + 3   3° 

[1]   < 1 %      . 

   ,  LCOMP  

, 
 

 
  

 
 
  

 (%  
) [1] 

 
 
  

(%   
 + A) 

 
  

(   
 ) [2] 

 

 
 

 
 

(% RMS + A) 

 29   
329,9  

 15  45   0,1  100% 0.1 % + 0.1  0,5° 

0.2 % + 0.1  

 45  900   0,1  100% 0.1 % + 0.1  2° 

 900    
2  

 0,1  50 % 0.1 % + 0.1  3° 

 2  5   0,1  30 % 0.1 % + 0.13  6° 

 0.33   
3.299  

 15  45   0,1  100% 0.1 % + 1  0,5° 

0.2 % + 1  

 45  900   0,1  100% 0.1 % + 1  0,6 ° 

 900    
2  

 0,1  50 % 0.1 % + 1  0.75 ° 

 2  5   0,1  30 % 0.1 % + 1,3  2° 

 3,3   
32.99  

 15  45   0,1  100% 0.1 % + 10  0,5° 

0.2 % + 10  

 45  900   0,1  50 % 0.1 % + 10  0,6 ° 

 900    
2  

 0,1  30 % 0.1 % + 10  0.75 ° 

 2  5   0,1  100% 0.1 % + 13  2° 

 33   
329.9  

 15  45   0,1  100% 0.1 % + 100  0,5° 

0.2 % + 100 
 

 45  900   0,1  100% 0.1 % + 100  0.75 ° 

 900    
2  

 0,1  50 % 0.1 % + 100  1.5 ° 

 2  5   0,1  30 % 0.1 % + 130  3° 

[1]        100 %  ;   ,    . 

[2]   < 1 %      . 
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    ,  LCOMP  
( ) 

, 
 

 
  

 
 
 

 (%  
) [1] 

 
 
  

(%   
 + A) 

 
  

(   
 ) [2] 

 

 
 

 
 

(% RMS + A) 

 0,33   
 2,999  

 15  45   0,1  100% 0.1 % + 1  0,5° 

0.20 % + 1  

 45  900   0,1  100% 0.1 % + 1  0,6 ° 

 900    
2  

 0,1  20 % 0.1 % + 1  1 ° 

 2  5   0,1  20 % 0.2 % + 1.3  2° 

 3  20,5  

 15  45   0,1  100% 0.1 % + 10  0,5° 

0.20 % + 10  

 45  900   0,1  100% 0.1 % + 10  0,6 ° 

 900    
2  

 0,1  20 % 0.1 % + 10  1 ° 

 2  5   0,1  20 % 0.2 % + 10  3° 

[1]        100 %  ;   ,    . 

[2]   < 1 %      . 

   ,  LCOMP ON* 

, 
 

 
  

 
 

 (% 
 ) [1]

 
 
  

(%   
 + A) 

 
  

(   
 ) [2] 

 

  
 

 
(% RMS + A) 

 29  
329,99  

 15  65   0,1  30 % 0.5 % + 0,1  0,5° 
0.5 % + 1  

 65  900   0,1  30 % 1.0 % + 0,1  2° 

 0,33  
3,2999  

 15  65   0,1  30 % 0.5 % + 1  0,5° 
0.5 % + 1  

 65  900   0,1  30 % 1.0 % + 1  1 ° 

 3,3  
32,999  

 15  65   0,1  30 % 0.4 % + 10  0,5° 
0.5 % + 10  

 65  900   0,1  30 % 0.6 % + 10  1 ° 

 33   
329.9  

 15  65   0,1  30 % 0.4 % + 100  0,5° 
0.5 % + 100  

 65  900   0,1  30 % 0.6 % + 100  1 ° 

 0,33   
 2,999  

 15  65   0,1  30 % 0.5 % + 1  0.75 °  
0.5 % + 1  

 65  440   0,1  30 % 1.0 % + 1  1 °  

 3  20,5  
 15  65   0,1  30 % 0.5 % + 10   0.75 ° 

0.75 % + 10  
 65  440   0,1  30 % 1.0 % + 10   1 ° 

* LCOMP ON     ,  5500A/COIL,   . 

[1]        100 %  ;   , 
    . 

[2]   < 1 %      . 
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   1   1020  

   29   20,5  

   50  60  

   ±100 %  

   0,1  40  

     

 (10 )  
  

±0.1 %     + 0.05%  
 

    ±0.1  

  Pst = 1     ΔV/V % [1] 

  : 120 , 60  230 , 50  

1 /  3.166 % 2.724 % 

2 /  2.568 % 2.211 % 

7 /  1.695 % 1.459 % 

39 /  1.044 % 0.906 % 

110 /  0.841 % 0.725 % 

1620 /  0.547 % 0.402 % 

4000 /  . . 2.40 % 

4800 /  3,920 % . . 

,   2    OPER    

[1]     IEC 61000-4-15.      5520A/PQ  
  0.02 %. 

     

   1   1020  

   29   20,5  

    45  65  

   ±100 % 

   0,01  1  

     0.032  60  

,   2    OPER    

 ,   
 5520A-PQ        , -PQ,   

    ,   . ( .  5520A  
   .) 

 ,  45   65    
 

 
  

 
 

( ) 

  (LCOMP 
) 

0.07 °  0,65  3,29999  

 0,65  3,29999  

 6,5  32.999  

 6,5  32.9999   65  329,99  

 65  329,9999   0,65  10,9999  
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    ( )  
         .  

 , -   -     .  

   PQ   

       (PQ)  
μ   .        

 .    PQ,   , 
PQ:COMP HARMONIC  PQ: ΔAMPL.  PQ:COMP HARMONIC 

      ,  
 PQ: ΔAMPL –   ,   . 

 
nn327f.eps 

 

  PQ:COMP HARMONIC or PQ: ΔAMPL   
     "1.0000 V 60Hz" 

(1,0000  60 ). 

      

    PQ:COMP HARMONIC.  
    PQ:COMP HARMONIC,  . 

 
nn333f.eps 

          
   .       7 

  .  ,    
  ,     

SET WAVE.         
. 

 
nn353f.eps 

   

      : 

1. RECALL WAVE 
2. SAVE WAVE 
3. NEW WAVE 
4. EDIT WAVE 



  PQ 
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        .  
      . 

RECALL WAVE 

    RECALL WAVE   
 .     :  

•  2   IEC  

•  5   IEC 

•   5 ,    

 
nn354f.eps 

SAVE WAVE 

    SAVE WAVE   
 .        5  

,      . 

 
nn355f.eps 

NEW WAVE 

    NEW WAVE   
 .          

   .    
      "   ( )"  

. 

 
nn334f.eps 

EDIT WAVE 

    EDIT WAVE   
     ,    

.        
 ,    .     

          
  NEW WAVE,     

 " ". 
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   .    

NEW WAVE  EDIT WAVE   ,    NEW 
WAVE       "0",  

        .  

  EDIT WAVE   ,   
,   .      

EDIT WAVE     ,   
,       

  A  O,  ,    . 

    PQ         
(      )   /   

  .       
   NEW WAVE.   

  NEW WAVE      
    . 

      .    
  : 

•       63- . 

•    15 ,   HARMNIC A  HARMNIC O 

•      ,  

•       

    HARMNIC A  ,  
 ./ .   " ". 

 
nn334f.eps 

  

     ,   
  # HF/F    . , 

  3-  ,  3.   .  

  

    AMPL,    
    . ,  10   , 

   10 %.  

 

     ,   
  φ.   , ,  

180 . 

       :  
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nn335f.eps 

        
NEXT HARMNIC    .    15 

.       NEXT 
HARMNIC       . 

,     ,  .  
    .     
 ,      ,  

         
 .      ,  

        . 

 

     
 ,     

.       
  ,  ,     

 . 

 

        
. ,    HARMNIC A, 
    .    

 ( . .   HARMNIC A – E)  
.        

 ,   .   
  IEC  NRC,   

49 ,   1.5 . 

      
     ,   

 .      
,      . 

      "V",  
     ,  

  . 

    

 

       
   .    

NEW WAVE  EDIT WAVE   ,    NEW 
WAVE       "0",  

   .   EDIT WAVE   
,   ,  . 
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  EDIT WAVE.   ,   

.     HARMNIC A  , 
  ./ .   " ".     

  ,       . 

 
nn334f.eps 

.  "   ",    
    . 

 

   IEC  NRC    
 15 .     EDIT WAVE  

  15-     .   
   EDIT WAVE ( . .   HARMNIC A …. 

NEXT HARMNIC)   ,     
     15. 

   

        
.         

 .        
  SAVE WAVE.     

   SAVE. 

 
nn355f.eps 

  SAVE   5 . ,   
  SAVE TO CUSTOM1.     

 ,       .  

  

        RECALL 
WAVE.       . 

 
nn354f.eps 

        RECALL 
CUSTOM.        

 . 
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nn356f.eps 

   , ,   
  (RECALL CUSTOM1-5).     RECALL 

WAVE (  ),       . 

 
nn354f.eps 

  
   7  .   

  IEC    NRC. 

 IEC 

 IEC (IEC A  IEC D)     
  (IEC) IEC 61000-3-2,   

 .   Fluke   
,     (NPL) 

 .       
   .  IEC A  

     A.  IEC D   
    D.      
   PQ      

,     .   

 NRC 

NRC 2  NRC 4    ,   
   NRC. NRC 3  NRC 5    

,      NRC. NRC 2  NRC 3,  
 NRC 4  NRC 5       

.   2  5   49 ,     
  1 %  . 

NRC7030       
  (25 )   - ,  

     / .  25 
  10 %  .      

        
.  

   IEC 

        RECALL 
WAVE.       .   

  RECALL IEC.     
    IEC.  

  "IEC A"  "IEC D”,      
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,  RECALL   .     
,      .    

       .  
     ,      

  ,     RECALL. 

 
nn357f.eps 

   NRC 

        RECALL 
WAVE.       .   

  RECALL NRC.     
    NRC.  

     ,    
RECALL.     ,     

 .        
   .       

,        ,  
   RECALL. 

 
nn358f.eps 

    ( ) 
        

  .     PQ    
        

  ,      . , 
  “1 A” .    : 

 
nn336f.eps 

     ,   
 .    ,   

  SET WAVE.     
. 



  PQ 
     (   )11 
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nn353f.eps 

    NEW WAVE  EDIT WAVE.  
     . 

 
nn334f.eps 

       . .    
 "   ". 

  LCOMP 

   LCOMP /   
  ,    . . 

      "    
 "   4  .  ,  

   LCOMP  " ."   
 ,     . 

 AUX 

     .  , 
       .  

     (I OUT AUX,   
   AUX,  I OUT 20A,      20A).   

  PQ       
    ,    4.    

       
,     . ,   

  10 A, 60 ,      STBY,  
     1 A  “1A ",  

      OUTPUT AUX,    
  .  

  SET WAVE     .   
,   ,       

,      .  
       

. 

    (  
 ) 

         
    .    

 PQ       , 
    ,      

  . , 1   1 .    :  
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nn359f.eps 

        
 ,    .    

,     WAVE MENUS.  
   . 

 
nn360f.eps 

      ,   
  SET V WAVE  SET I WAVE.   

    . 

 
nn353f.eps 

       . .    
 "   ". 

  

      
,      

.   ,    
   ,     

       . 
       

  . 

  LCOMP 

   LCOMP /   
  ,    . . 

      "    
 "   4  .  ,  

   LCOMP  " ."   
 ,     . 

 AUX 

     .  , 
       .  

    

I OUT AUX,      AUX,  I OUT 20A,    
  20A.  



  PQ 
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  PQ       
    ,    4.    

       
,     . ,   

  10 A, 60 ,      STBY,  
     1 A  “1A ",  

      OUTPUT AUX,    
  . 

  SET WAVE     .   
,   ,       

,      .  
       

. 

 Φ   REF 

         
       .   

  ,         
,     4.  

    (  
 ) 

    PQ       
  (      )   

   . , 1   2 .  
  : 

 
nn361f.eps 

   V @ NOR  V @ AUX    
.    ,     

NORMAL  AUX  . 

        
 ,    .    

,     WAVE MENUS.  
   . 

 
nn362f.eps 

    ,    
 SET NRM WAVE  SET AUX WAVE.    

   . 
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nn353f.eps 

       . .    
 "   ". 

  

      
,      

.   ,    
   ,     

       . 
       

  . 

 Φ   REF 

        
      .     

,         ,  
   4. 

 (Δ) ,   ( )  

 

       
  "    PQ"  . 

  (Δ)  ( ) 

    PQ (Δ).     
      

( )   (    )   
 (   ).      

   Δ AMPL. 

 
nn363f.eps 

   

  PQ: Δ  AMPL,  SET Δ.     
   . 

 
nn344f.eps 



  PQ 
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   TYPE  : "flicker" 
( )    "single" ( )    . 

,  TYPE   .   

   

       RPTFREQ  
  .       

  . 

  . 

    MODWAVE   
   . 

   

   ΔV/V      
,       

    .    
    . 

 PST 

IEC 61000-4-15 (“Flickermeter – Functional and Design Specifications”) 
     (“st”) 
    10 .    50   60   
  7     ,  

   Pst = 1.    7  
     Pst = 1 VALUES.   

     Pst = 1 VALUES  
 . 

 
nn377f.eps 

     ↑  ↓    
    7   Pst.   

 Pst      LOAD VALUE. 
     .  ,   

   Pst. 

   Pst 1     
     Pst  1   
.   1-5. 

   Table 60 Hz    
        60   50 . 

 ,        
. 

       Δ AMPL  

    .   "  "  
 4  . 
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 (Δ) ,   ( ) 
       

   .    ( ., 
LCOMP  OUTPUT),    .  

 .   . 

 

       
  "    PQ"  . 

  (Δ)  ( ) 

    PQ (Δ) (PQ: ΔAMPL).  
  ΔAMPL      

 (Δ).        Δ AMPL. 
      ,     

     SETΔ. 

 
nn363f.eps 

  

  .   "    (Δ) 
    ", . "   (Δ),   

( )".  

  (Δ),   
 (   ) ( )  

        
.        RAMP-UP (  
),  WIDTH ( )     %. 

 

       
  "    PQ"  . 

   (Δ) ( ) 

   ΔAMPL     
 Delta (Δ).        

  (   ).     
   Δ AMPL. 

 
nn363f.eps 

     TYPE.   
     (   ).  



  PQ 
   (),    (   ) ( )11 
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    RAMP-UP.   , 
 ,      ,  

      . 

 
nn365f.eps 

    . 

   WIDTH    
    .  

    . 

   ΔI/I      
    .   

      . 

  

    SET TRIGS.    
    SET TRIGS.    
  ,    
  ,     *TRG  

      . 

 
nn342f.eps 

       ,  
    ,  .    

       .  
     PREV MENU   .  
   .   ,  

. 

 
nn364f.eps 

   

      : 

•       3 ,  
,       3   

 . 
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•     120 , 60   

•     1.0  

•     5 ,    (Δ) 
 -25 % 

     ,     
  *TRG,    3     
    1,0    90 .   

  90    5 ,       
 ,    120 .    PQ   

     . 
 

 (Δ) ,   (  
 ) ( ) 

        
  . 

 

      
  "    PQ"  

. 

  (Δ)  (AMPS) 

   ΔAMPL     
  (Δ).        

/ .  

       Δ AMPL,  
.    ( )  . 

 
nn351f.eps 

  

.     "  ". 

     

    RAMP-UP.   
  ,      , 

       .  
    ,    . 

 
nn365f.eps 



  PQ 
  () ,   (   ) ( )11 
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    . 

   WIDTH    
    .  

    . 

  ΔI/I      
    .   

      . 

   (Δ) (   ) 

   (Δ)      
      .   

 ,    . 

   

      : 

• 10 , 1 ,  60  

•        3  

•     5     
 () -25 %     () -50 %. 

•     1.0  

        
: 

1.     PQ:AMPL  

2.  10 , 1 , 60  

3.     MORE OPTIONS  

4.  SET .  

   : 

 
nn366f.eps 

     ()     
    (   ). 

5.    ()       
  V/V.      -25 

     . 

6.    ()       
  I/I.      -50 

     . 

7.     RAMP-UP   
1 ,  . 

8.     WIDTH   3,  
. 
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     ,     

  *TRG,    3    
     1,0    7.5   0.5 . 
        5 ,   

     ,    
10   1 . 

  

       IEEE-488/RS-
232   PQ.    ,  

        .  
       PQ  

.      .  
 5, «  ». 

 

SEC ( )    AUX   
      

5522A.     
   ,   NORMAL 

  – PRI,   AUX –  – SEC. 
      AUX,   

   – PRI. 

 

CHIEC <OUTPUT CH.>, <IEC WAVEFROM NUMBER> 

(IEEE-488, RS-232, ) 

      
IEC. 

<OUTPUT CH.>  PRI  SEC 

<IEC WAVEFROM NUMBER>  1  2 

: CHIEC PRI,2 ----      
 IEC  2. 

_________________________________________________________________ 

CHM? <PRESET NUMBER> 

(IEEE-488, RS-232, ) 

    5    
 . 

<PRESET NUMBER>  1  5.         
CHTONES? 

: CHM? 2 

_________________________________________________________________ 



  PQ 
  () ,   (   ) ( )11 
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CHMRECALL <OUTPUT CH.>, <USER DEFINED WAVEFROM NUMBER> 

(IEEE-488, RS-232, ) 

     , 
     .  

<OUTPUT CH.>  PRI  SEC 

<USER DEFINED WAVEFROM NUMBER>  1  5 

: CHMRECALL PRI,2      
  2. 

_________________________________________________________________ 

CHMSAVE <OUTPUT CH.>, <USER DEFINED WAVEFROM NUMBER> 

(IEEE-488, RS-232, ) 

    . 

<OUTPUT CH.>  PRI  SEC 

<USER DEFINED WAVEFROM NUMBER>  1  5 

: CHMSAVE PRI,2      
  2. 

_________________________________________________________________ 

CHNRC <OUTPUT CH.>, <NRC WAVEFROM NUMBER> 

(IEEE-488, RS-232, ) 

       
NRC. 

<OUTPUT CH.>  PRI  SEC 

<NRC WAVEFROM NUMBER>  1  5. NRC7030  1. 

: CHNRC PRI,2 ----       
NRC  2. 

_________________________________________________________________ 

CHTONES <OUTPUT CH.>, <HARMONIC>, <HARMONIC AMPLITUDE>, 
<HARMONIC PHASE>, <...>,<...>, ... 

(IEEE-488, RS-232, , ) 

  15  / /  

<OUTPUT CH.>  PRI  SEC 

<HARMONIC>   2 - 63 

<HARMONIC AMPL>  0.1 %  100 %  

     ;   
 PCT ( );    ,   

 ( , 30PCT  0.3    30 %  
.  

<HARMONIC PHASE>  +/- 0.1  360.0 .    
      .    

+/- 180       
    360. 

: CHTONES PRI,3,33pct,0,5,20pct,0,7,16pct,0,9,11pct,0,11,9pct,0 

: CHTONES SEC,3,0.11,-180,5,0.04,0,7,0.02,-180,0,0,0,0,0,0 

_________________________________________________________________ 



5522A 

   

11-26 

CHTONES? <OUTPUT CH.>  

(IEEE-488, RS-232, ) 

        , 
  .   ,     , 

  . 

<OUTPUT CH.>  PRI  SEC 

: CHTONES? PRI 

  : 2, 0.10, 30, 3, 0.02, -150, … 

_________________________________________________________________ 

DELTAMAG <OUTPUT CH.>, <DELTA_AMPLITUDE>   

(IEEE-488, RS-232, ) 

       
( /   ). 

<OUTPUT CH.>  PRI  SEC 

<DELTA_AMPLITUDE>  0.01 %  100.0 % 

: DELTAMAG PRI, 0.1 –       
 +10 % 

: DELTAMAG SEC, 0.1 –       
 +10 % 

_________________________________________________________________ 

DELTAMAG? <OUTPUT CH.>  

(IEEE-488, RS-232, ) 

       
 . 

<OUTPUT CH.>  PRI  SEC 

: DELTAMAG? PRI 

_________________________________________________________________ 

DURATION <EVT_DURATION> 

(IEEE-488, RS-232, ) 

    ( / )   
 . 

<DELTA_DURATION>  .032   60 .  

: DURATION 49.0s ---    49  

: DURATION 10.3 ---    10.3 
 (S ) 

_________________________________________________________________ 

DURATION?  

(IEEE-488, RS-232, ) 

    ( / )   
 . 

: DURATION? 

_________________________________________________________________ 



  PQ 
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EVTMODE <E_MODE> 

(IEEE-488, RS-232, ) 

         

<E_MODE> __ REPEAT ---   

SINGLE ---   /  

: EVTMODE SINGLE 

_________________________________________________________________ 

EVTMODE?  

(IEEE-488, RS-232, ) 

         

    SINGLE ---  /  

    REPEAT ---   

: EVTMODE? 

_________________________________________________________________ 

FLICKWAV <F_WAVE> 

(IEEE-488, RS-232, ) 

   :   . 

<F_WAVE> – SINE  SQUARE 

: FLICKWAV SQUARE 

: FLICKWAV SINE 

_________________________________________________________________ 

FLICKWAV?  

(IEEE-488, RS-232, ) 

   :   . 

_________________________________________________________________ 

FUND?  

(IEEE-488, RS-232, ) 

       
 . 

  ,       
. 

1.   

2. ( )  (   ) 

3. (    )      
  , 0    ). 

4. ( )    (0    
) 

 

: 1.883000E-01,A,0.000000E+00,0 

_________________________________________________________________ 



5522A 

   

11-28 

PQ <MODE>  

(IEEE-488, RS-232, ) 

/    Power Quality (  ). 

<MODE> OFF ---    5522 

          CH  ---      

          DAMPL ---   /     

: PQ CH ---       

_________________________________________________________________ 

PQ?  

(IEEE-488, RS-232, ) 

      . 

    OFF   ---    5522 

    CH  ---       

    DAMPL ---   /    

: PQ? 

_________________________________________________________________ 

POSTTRIGDELAY <D_TIME> 

(IEEE-488, RS-232, ) 

         
( / ). 

<D_TIME>  0.001   60  

: POSTTRIGDELAY 3 

_________________________________________________________________ 

POSTTRIGDELAY?  

(IEEE-488, RS-232, ) 

        
 ( / ). 

: POSTTRIGDELAY? 

_________________________________________________________________ 

RAMPTIME <R_TIME> 

(IEEE-488, RS-232, ) 

 ,       
/       Delta V / V   

  ( / ). 

<R_TIME>  0.001   60.0  

: RAMPTIME 5.3 

_________________________________________________________________ 

RAMPTIME?  

(IEEE-488, RS-232, ) 

   RAMPTIME. 

: RAMPTIME? 

_________________________________________________________________ 



  PQ 
  11 
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RPTFREQ <MOD_FREQ> 

(IEEE-488, RS-232, ) 

     . 

<MOD_FREQ>  0.001   30.0  

: RPTFREQ 10  

: RPTFREQ 5 

_________________________________________________________________ 

RPTFREQ?  

(IEEE-488, RS-232, ) 

     . 

: RPTFREQ?  

_________________________________________________________________ 

TRIGGED?  

(IEEE-488, RS-232, ) 

 0    , 1   

_________________________________________________________________ 

  

          
    0.65     V/V, 

 0.91 %.   120 , 60 : 

pq dampl; evtmode repeat; flickwav square; rptfreq .65; 
deltamag pri, .0091;  out 120v, 60hz; oper 

   
   PQ     

    .    
     . 

   ,      
,      ,   

     .    
     5522A EARTH. 
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. 11-1.    PQ 

  

  

 

 
( ) 

 

( ) 
 

 ( .) 

  329.99  
. 

0.12000 2.500E-04  

  I 1 100,00% 0,03000 9.00E-5  

 
  

 

0.12  3 100,00% 0 0,03000 9.00E-5 0,5 

 50.0  6 100,00% 0 0,03000 9.00E-5 0,5 

 9 100,00% 0 0,03000 9.00E-5 0,5 

12 100,00% 0 0,03000 9.00E-5 0,5 

15 100,00% 0 0,03000 9.00E-5 0,5 

16 100,00% 0 0,03000 9.00E-5 0,5 

23 100,00% 0 0,03000 9.00E-5 0,8 

28 100,00% 0 0,03000 9.00E-5 0,8 

33 100,00% 0 0,03000 9.00E-5 0,8 

38 100,00% 0 0,03000 9.00E-5 0,8 

43 100.00% 0 0.03000 9.00E-5 2,0 

48 100.00% 0 0.03000 9.00E-5 2,0 

53 100.00% 0 0.03000 9.00E-5 2,0 

58 100.00% 0 0.03000 9.00E-5 2,0 

63 100.00% 0 0.03000 9.00E-5 2.0 

  3.2999  
. 

0,45000 0.001000  

  I 1 100.00% 0,11250 0.000513  

 
  

 

0.45  3 100.00% 0 0,11250 0.000513 0,5 

 60  6 100.00% 0 0,11250 0.000513 0,5 

 9 100.00% 0 0,11250 0.000513 0,5 

12 100.00% 0 0,11250 0.000513 0,5 

15 100.00% 0 0,11250 0.000513 0,5 

16 100.00% 0 0,11250 0.000513 0,8 

23 100.00% 0 0,11250 0.000513 0,8 

28 100.00% 0 0,11250 0.000513 0,8 

33 100.00% 0 0,11250 0,000513 0,8 

38 100.00% 0 0,11250 0,000513 2,0 

43 100.00% 0 0,11250 0,000513 2,0 

48 100.00% 0 0,11250 0,000513 2,0 

53 100.00% 0 0,11250 0,000513 2,0 

58 100.00% 0 0,11250 0,000513 2,0 

63 100.00% 0 0,11250 0,000513 2,0 

  32.999  
. 

12,0000 0.03000  

  I 1 100.00% 3,0000 0,0070  

 
  

 

12   3 100.00% 0 3,0000 0 0,3 

 60  6 100.00% 0 3,0000 0,0070 0,3 

 9 100.00% 0 3,0000 0,0070 0,3 



  PQ 
  11 
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. 11-1.    PQ ( .) 

  

  

 

 
( ) 

 

( )  ( .) 

   12 100.00% 0 3,0000 0 0,3 

15 100.00% 0 3,0000 0,0070 0,3 

16 100.00% 0 3,0000 0,0070 0,5 

23 100.00% 0 3,0000 0,0070 0,5 

28 100.00% 0 3,0000 0,0070 0,5 

33 100.00% 0 3,0000 0 0,5 

38 100.00% 0 3,0000 0,0070 2,0 

43 100.00% 0 3,0000 0,0070 2,0 

48 100.00% 0 3,0000 0,0070 2,0 

53 100.00% 0 3,0000 0,0070 2,0 

58 100.00% 0 3,0000 0 2,0 

63 100.00% 0 3,0000 0,0070 2,0 

  329.99  
. 

210,0000 0,4300  

  II 1 100.00% 91,6730 0,3917  

 
  

 

210  2 100.00% 0 91,6730 0,3917 0,75 

 60  3 100.00% 0 91,6730 0,3917 0,75 

 5 100.00% 0 91,6730 0,3917 0,75 

7 100.00% 0 91,6730 0,3917 0,75 

8 30,00% 0 27,5020 0,3917 1,0 

12 30,00% 0 27,5020 0,3917 3,0 

13 10,00% 0 9,1670 0,3917 3,0 

16 10,00% 0 9,1670 0,3917 3,0 

18 10,00% 0 9,1670 0,3917 3,0 

21 10,00% 0 9,1670 0,4984 5,0 

23 10,00% 0 9,1670 0,4984 5,0 

25 10,00% 0 9,1670 0,4984 5,0 

26 5,00% 0 4,5840 0,4984 5,0 

30 5,00% 0 4,5840 0,4984 5,0 

33 5,00% 0 4,5840 0,4984 5,0 

  1020  
. 

600,0000 1,300  

  III 1 100.00% 241,796 1,310  

 
  

 

600  2 100.00% 0 241,796 1,310 0,75 

 50.0  3 100.00% 0 241,796 1,310 0,75 

 5 100.00% 0 241,796 1,310 0,75 

7 100.00% 0 241,796 1,310 0,75 

8 100.00% 0 241,796 1,310 1,2 

12 30,00% 0 72,539 1,310 1,2 

13 10,00% 0 24,180 1,310 1,2 

16 10,00% 0 24,180 1,310 3,0 

18 10,00% 0 24,180 1,310 3,0 

21 10,00% 0 24,180 1,310 3,0 

23 10,00% 0 24,180 1,310 3,0 

25 10,00% 0 24,180 1,610 5,0 

26 5,00% 0 12,090 1,610 5,0 

30 5,00% 0 14,1880 1,610 5,0 

33 5,00% 0 14,1880 1,610 5,0 
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. 11-1.    PQ ( .) 

  

  

 
( ) 

 

( )  ( .) 

  329.99  
. 

150,0000 0,3100  

  IV 1 100.00% 54,627 0,1299  

 
  

 

150  2 100.00% 0 54,627 0,1299 0,75 

 50.0 3 100.00% 0 54,627 0,1299 0,75 
 4 100.00% 0 54,627 0,1299 0,75 

5 100.00% 0 54,627 0,1299 0,75 
6 100.00% 0 54,627 0,1299 0,75 
7 100.00% 0 54,627 0,1299 0,75 
8 30,00% 0 16,388 0,1624 0,75 
9 30,00% 0 16,388 0,1624 1,0 
10 30,00% 0 16,388 0,1624 1,0 
11 30,00% 0 16,388 0,1624 1,0 
12 30,00% 0 16,388 0,1624 1,0 
13 30,00% 0 16,388 0,1624 1,0 

  1020  
. 

450,0000 1,0000  

  IV 1 100.00% 163,880 0,5122  

 
  

 

450  2 100.00% 0 163,880 0,5122 0,75 

 50.0  3 100.00% 0 163,880 0,5122 0,75 
 4 100.00% 0 163,880 0,5122 0,75 

5 100.00% 0 163,880 0,5122 0,75 
6 100.00% 0 163,880 0,5122 0,75 
7 100.00% 0 163,880 0,5122 0,75 
8 30,00% 0 49,164 0,5122 0,75 
9 30,00% 0 49,164 0,5122 1,2 
10 30,00% 0 49,164 0,5122 1,2 
11 30,00% 0 49,164 0,5122 1,2 
12 30,00% 0 49,164 0,5122 1,2 
13 30,00% 0 49,164 0,5122 1,2 

  32.999  
. 

12,00000 0.03000  

 SQUARE 1 100.00% 10,87300 0,01487  

 
  

 

12  3 33,30% 0 3,62100 0,01487 0,3 

 60  5 20,00% 0 2,17500 0,01487 0,3 
 7 14,30% 0 1,55500 0,01487 0,3 

9 11,10% 0 1,20700 0,01487 0,3 
11 9,10% 0 0,98948 0,01487 0,3 
13 7,70% 0 0,83725 0,01487 0,3 
15 6,70% 0 0,72852 0,01487 0,3 
17 5,90% 0 0,64153 0,01487 0,5 
19 5,30% 0 0,57629 0,01487 0,5 
21 4,80% 0 0,52193 0,01487 0,5 
23 4,30% 0 0,46756 0,01487 0,5 
25 4,00% 0 0,43494 0,01487 0,5 
27 3,70% 0 0,40232 0,01487 0,5 
29 3,40% 0 0,36970 0,01487 0,5 
31 3,20% 0 0,34795 0,01487 0,5 



  PQ 
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. 11-1.    PQ ( .) 

  

  

 

 
( ) 

 

( )  ( .) 

  329.99  
. 

230,0000 0,4700  

 NRC 7030 1 100.00% 206,5460 0,8512  

 
  

 

230  2 10,00% -115,5 20,6550 0,8512 0,75 

 50.0  3 10,00% 1,1 20,6550 0,8512 0,75 

 4 10,00% -179,6 20,6550 0,8512 0,75 

5 10,00% 13,3 20,6550 0,8512 0,75 

6 10,00% 9,3 20,6550 0,8512 0,75 

7 10,00% 73,5 20,6550 0,8512 0,75 

8 10,00% 152,1 20,6550 0,8512 0,75 

9 10,00% -19,9 20,6550 0,8512 1,0 

10 10,00% -167,8 20,6550 0,8512 1,0 

11 10,00% 85,9 20,6550 0,8512 1,0 

12 10,00% -37,3 20,6550 0,8512 1,0 

13 10,00% 16,1 20,6550 0,8512 3,0 

14 10,00% -28,1 20,6550 0,8512 3,0 

15 10,00% 94 20,6550 0,8512 3,0 

16 10,00% -173,4 20,6550 0,8512 3,0 

17 10,00% 129,5 20,6550 0,8512 3,0 

18 10,00% -113,9 20,6550 0,8512 3,0 

19 10,00% 37,6 20,6550 0,8512 3,0 

20 10,00% -52,3 20,6550 0,8512 3,0 

21 10,00% 1,5 20,6550 0,8512 3,0 

22 10,00% 14,3 20,6550 0,8512 3,0 

23 10,00% 150,2 20,6550 0,8512 3,0 

24 10,00% 7.1 20,6550 0,8512 3,0 

25 10,00% 161,3 20,6550 1,0700 5,0 

     (AUX)

  5 B 
. 

1,90000 0,00580  

   1 100.00% 0,58524 0,00417  

 
  

 

1.9  3 100.00% 0 0,58524 0,00417 0,75 

 60  6 100.00% 0 0,58524 0,00417 0,75 

 9 100.00% 0 0,58524 0,00417 0,75 

12 100.00% 0 0,58524 0,00417 0,75 

16 100.00% 0 0,58524 0,00417 0,75 

17 100.00% 0 0,58524 0,00417 2,0 

23 100.00% 0 0,58524 0,00417 2,0 

28 100.00% 0 0,58524 0,00417 2,0 

33 100.00% 0 0,58524 0,00417 2,0 

38 30,00% 0 0,17577 0,00476 3,0 

43 30,00% 0 0,17577 0,00476 3,0 

48 30,00% 0 0,17577 0,00476 3,0 

53 30,00% 0 0,17577 0,00476 3,0 

58 30,00% 0 0,17577 0,00476 3,0 

63 30,00% 0 0,17577 0,00476 3,0 
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. 11-1.    PQ ( .) 

   

   (A) 

 

(A)  ( .) 

    
  329.9 A 

. 
0.11000 1.22E-03  

 VI 1 100.00% 0.03000 1.38E-04  

  
  

0.11 A 3 100.00% 0 0.03000 1.38E-04 0,75 

 50.0  6 100.00% 0 0.03000 1.38E-04 0,75 
  9 100.00% 0 0.03000 1.38E-04 0,75 
 12 100.00% 0 0.03000 1.38E-04 0,75 

15 100.00% 0 0.03000 1.38E-04 0,75 
18 100.00% 0 0.03000 1.38E-04 1,5 
23 50,00% 0 0,01910 1.38E-04 1,5 
28 50,00% 0 0,01910 1.38E-04 1,5 
33 50,00% 0 0,01910 1.38E-04 1,5 
38 30,00% 0 0,01146 1.38E-04 1,5 
43 30,00% 0 0,01146 1.68E-04 3,0 
48 30,00% 0 0,01146 1.68E-04 3,0 
53 30,00% 0 0,01146 1.68E-04 3,0 
58 30,00% 0 0,01146 1.68E-04 3,0 
63 30,00% 0 0,01146 1.68E-04 3,0 

  2.999  
. 

1,10000 0,00320  

 VII 1 100.00% 0,40547 0,00141  

  
  

1.1  3 100.00% 0 0,40547 0,00141 0,6 

 50.0  6 100.00% 0 0,40547 0,00141 0,6 
 9 100.00% 0 0,40547 0 0,6 

12 100.00% 0 0,40547 0,00141 0,6 
15 100.00% 0 0,40547 0,00141 0,6 
18 20,00 % 0 0,40547 0,00141 0,6 
23 20,00 % 0 0,08109 0,00141 1,0 
28 20,00 % 0 0,08109 0 1,0 
33 20,00 % 0 0,08109 0,00141 1,0 
38 20,00 % 0 0,08109 0,00141 1,0 
43 20,00 % 0 0,08109 0,00211 2,0 
48 20,00 % 0 0,08109 0,00211 2,0 
53 20,00 % 0 0,08109 0 2,0 
58 20,00 % 0 0,08109 0,00211 2,0 
63 20,00 % 0 0,08109 0,00211 2,0 

  20.5  
. 

4,50000 0,0190  

 VII 1 100.00% 1,6590 0,0117  

 
 

  

4.5  3 100.00% 0 1,6590 0,0117 0,6 

 50.0  6 100.00% 0 1,6590 0,0117 0,6 
 9 100.00% 0 1,6590 0,0117 0,6 

12 100.00% 0 1,6590 0,0117 0,6 
15 100.00% 0 1,6590 0,0117 0,6 
18 100.00% 0 1,6590 0,0117 0,6 
23 20,00% 0 0,3317 0,0117 1,0 
28 20,00% 0 0,3317 0,0117 1,0 
33 20,00% 0 0,3317 0,0117 1,0 
38 20,00% 0 0,3317 0,0117 1,0 
43 20,00% 0 0,3317 0,0133 3,0 
48 20,00% 0 0,3317 0,0133 3,0 
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(A) 

 

(A)  ( .) 

 53 20,00% 0 0,3317 0,0133 3,0 

58 20,00% 0 0,3317 0,0133 3,0 

63 20,00% 0 0,3317 0,0133 3,0 

  20.5   
. 

  4,80000 0,0196  

 IECA 1 100.00%  2,89500 0,0129  

 
  

 

4.8  2 47,00% 0 1,35900 0,0129 0,6 

 50.0  3 100.00% 180 2,89500 0,0129 0,6 

 4 18,70% 180 0,54123 0,0129 0,6 

5 49,60% 0 1,43500 0,0129 0,6 

6 13,00% 0 0,37760 0,0129 0,6 

7 33,50% 180 0,96918 0,0129 0,6 

8 10,00% 180 0,28950 0,0129 0,6 

9 17,40% 0 0,50347 0,0129 0,6 

10 8,00% 0 0,23160 0,0129 0,6 

11 14,30% 180 0,41536 0,0129 0,6 

12 6,70% 180 0,19300 0,0129 0,6 

13 9,10% 0 0,26432 0,0129 0,6 

14 5,70% 0 0,16543 0,0129 0,6 

15 6,50% 180 0,18880 0,0129 0,6 

16 5,00% 180 0,14475 0,0129 0,6 

17 5,80% 0 0,16659 0,0129 0,6 

18 4,40% 0 0,12867 0,0129 0,6 

19 5,10% 180 0,14905 0,0129 1,0 

20 4,00% 180 0,11580 0,0129 1,0 

21 4,70% 0 0,13486 0,0129 1,0 

22 3,60% 0 0,10527 0,0129 1,0 

23 4,30% 180 0,12313 0,0129 1,0 

24 3,30% 180 0,09650 0,0129 1,0 

25 3,90% 0 0,11328 0,0129 1,0 

26 3,10% 0 0,08908 0,0129 1,0 

27 3,60% 180 0,10489 0,0129 1,0 

28 2,90% 180 0,08271 0,0129 1,0 

29 3,40% 0 0,09766 0,0129 1,0 

30 2,70% 0 0,07720 0,0129 1,0 

31 3,20% 180 0,09136 0,0129 1,0 

32 2,50% 180 0,07237 0,0129 1,0 

33 3,00% 0 0,08582 0,0129 1,0 

34 2,40% 0 0,06812 0,0129 1,0 

35 2,80% 180 0,08092 0,0129 1,0 

36 2,20% 180 0,06433 0,0129 1,0 

37 2,60% 0 0,07654 0,0129 1,0 

38 2,10% 0 0,06095 0,0129 1,0 

39 2,50% 180 0,07262 0,0129 1,0 

40 2,00% 180 0,05790 0,0129 1,0 
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(A) 

 

(A)  ( .) 

  20.5   
. 

5,80000 0.03000  

 IECD 1 100.00% 5,04200 0,0150  

 
 

  

5.8  3 46,90% 180 2,36600 0,0150 0,6 

 50.0  5 26,20% 0 1,32200 0,0150 0,6 
 7 13,80% 180 0,69600 0,0150 0,6 

9 6,90% 0 0,34800 0,0150 0,6 
11 4,80% 180 0,24360 0,0150 0,6 
13 4,10% 0 0,20612 0,0150 0,6 
15 3,50% 180 0,17864 0,0150 0,6 
17 3,10% 0 0,15763 0,0150 0,6 
19 2,80% 180 0,14103 0,0150 1,0 
21 2,50% 0 0,12760 0,0150 1,0 
23 2,30% 180 0,11651 0,0150 1,0 
25 2,10% 0 0,10719 0,0150 1,0 
27 2,00% 180 0,09924 0,0150 1,0 
29 1,80% 0 0,09250 0,0150 1,0 
31 1,70% 180 0,08644 0,0150 1,0 
33 1,60% 0 0,08120 0,0150 1,0 
35 1,50% 180 0,07656 0,0150 1,0 
37 1,40% 0 0,07242 0,0150 1,0 
39 1,40% 180 0,06871 0,0150 1,0 

  20.5   
. 

9,50000 0.03000  

 NRC7030 1 100.00% 8,53100 0,0185  

 
 

  

9.5  2 10,00% -115,5 0,85313 0,0185 0,6 

 60  3 10,00% 1,1 0,85313 0,0185 0,6 
 4 10,00% -179,6 0,85313 0,0185 0,6 

5 10,00% 13,3 0,85313 0,0185 0,6 
6 10,00% 9,3 0,85313 0,0185 0,6 
7 10,00% 73,5 0,85313 0,0185 0,6 
8 10,00% 152,1 0,85313 0,0185 0,6 
9 10,00% -19,9 0,85313 0,0185 0,6 
10 10,00% -167,8 0,85313 0,0185 0,6 
11 10,00% 85,9 0,85313 0,0185 0,6 
12 10,00% -37,3 0,85313 0,0185 0,6 
13 10,00% 16,1 0,85313 0,0185 0,6 
14 10,00% -28,1 0,85313 0,0185 0,6 
15 10,00% 94 0,85313 0,0185 0,6 
16 10,00% -173,4 0,85313 0,0185 1,0 
17 10,00% 129,5 0,85313 0,0185 1,0 
18 10,00% -113,9 0,85313 0,0185 1,0 
19 10,00% 37,6 0,85313 0,0185 1,0 
20 10,00% -52,3 0,85313 0,0185 1,0 
21 10,00% 1,5 0,85313 0,0185 1,0 
22 10,00% 14,3 0,85313 0,0185 1,0 
23 10,00% 150,2 0,85313 0,0185 1,0 
24 10,00% 7.1 0,85313 0,0185 1,0 
25 10,00% 161,3 0.85313 0,0185 1,0 
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1
2
3

4
5
6
7

8
9

10
11

12
13
14
15

16
17
18
19

20
21
22
23

24
25
26
27

28
29
30
31

32
33
34
35

36
37
38
39

40
41
42
43
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45
46
47
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49
50
51
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61
62
63

000
001
002
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0
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0
1
0
1

0
1
0
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ASCII
CHAR.

DECIMAL OCTAL HEX
BINARY

7654    3210
DEV.
NO.

MESSAGE
ATN=TRUE

0
1
2
3

4
5
6
7

8
9

10
11

12
13
14
15

16
17
18
19

20
21
22
23

24
25
26
27

28
29
30

1
1
1
1

1
1
1
1

1
1
1
1

1
1
1
1

MLA
MLA
MLA
MLA

MLA
MLA
MLA
MLA

MLA
MLA
MLA
MLA

MLA
MLA
MLA
MLA

MLA
MLA
MLA
MLA

MLA
MLA
MLA
MLA

MLA
MLA
MLA
MLA

MLA
MLA
MLA
UNL

64
65
66
67

68
69
70
71

72
73
74
75

76
77
78
79

80
81
82
83

84
85
86
87

88
89
90
91

92
93
94
95

96
97
98
99

100
101
102
103

104
105
106
107

108
109
110
111

112
113
114
115

116
117
118
119

120
121
122
123

124
125
126
127

ASCII
CHAR.

DECIMAL OCTAL HEX BINARY
7654    3210

DEV.
NO.

MESSAGE
ATN=TRUE

100
101
102
103

104
105
106
107

110
111
112
113

114
115
116
117

120
121
122
123

124
125
126
127

130
131
132
133

134
135
136
137

140
141
142
143

144
145
146
147

150
151
152
153

154
155
156
157

160
161
162
163

164
165
166
167

170
171
172
173

174
175
176
177

40
41
42
43

44
45
46
47

48
49
4A
4B

4C
4D
4E
4F
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51
52
53
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55
56
57
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5A
5B

5C
5D
5E
5F
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67
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4
5
6
7

8
9

10
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17
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29
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MTA
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MTA
MTA
MTA
MTA

MTA
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MTA

MTA
MTA
MTA
MTA

MTA
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MTA

MTA
MTA
MTA
MTA

MTA
MTA
MTA
MTA

MTA
MTA
MTA
UNT
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MSA
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MSA
MSA

MSA
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MSA
MSA

MSA
MSA
MSA
MSA

MSA
MSA
MSA
MSA

MSA
MSA
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