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10 PRINTER IS 1
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50 END
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ACBAND 20, 2E6       20  – 2 
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DCV AUTO   ,  

DEFEAT OFF   

DELAY -1  

DISP ON  

EMASK 32767    

END OFF   GPIB EOI
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       BASIC.

ENTER  TRANSFER

  :

OUTPUT
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  GPIB

         
   GPIB (   = 22).   

 :

Local

Address

   :

    .     -
         GPIB 

(  7). ,    — 7,    — 22, 
   — 722.
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    GPIB    
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Enter1 5

     — 15.    -
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      -
         -
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. ,     , 
  :

OUTPUT 722; "BEEP"

    REM  LSTN.  ,  -
        

   (  ).

   

        
  . ,      
    :

OUTPUT 722;"ID?"
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         -
   ,         — -

.       
   .   —  ,   

       ,  
     . -

   ,     
  . ,      

    (  Keysight 3458A)   
.

10 ENTER 722;A$

20 PRINT A$

30 END

       . 
   ,      -

 (      4),    
     .

10 ENTER 722;A

20 PRINT A

30 END

 Local (  )

       
     .   , 
      (   

 REM  )     , 
   Local.      

  :

Local
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75

 Keysight 3458A 

  

3  
  

     76

      77

           90

         103

        116

       118

       123

       125

       126
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   ,       

,    .[1]      
    ,    -

 .        -
         4, 

            
    GBIB.     

 .

–  

–        

–     

–    

–   

–   

–   

–   

[1]      ,   ,  -
   «  »   .  -
   .   5.
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        -
,       ,  

   .

        -
 ,      . 
   . 50 .    -

 :

OUTPUT 722;"TEST"

       
  ,       

,     .   
        -

        -
   0       

 ERR.

  

      
    ,   

   0   .   -
 ,      . 

 ERRSTR?     (   -
),     .   -

       , 
       ERRSTR?  -

   .   ERRSTR?   . 
 — ,      
.  —  ( )    ( -

     200 ).  -
     ERRSTR?   .
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      ERRSTR?  -
  ,   .      -

       
    ERRSTR?   0, “NO ERROR”.

10 OPTION BASE 1

!      1

20 DIM A$[200]

!   

30 OUTPUT 722; "ERRSTR?"

!    

40 ENTER 722; A,A$

!     A    A$

50 PRINT A,A$

!  

60 IF A>0 THEN GOTO 30

!     

70 END

   ERR?  AUXERR?    
 , , ,     -

  .      -
 .   6.
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      —   
 .       

 .      
.   3458A   .

    CALNUM?   -
   .    

   ,   . 
       -

  .

10 OUTPUT 722;"CALNUM?"

20 ENTER 722;A

30 PRINT A

40 END

     : DCV, AC, 
OHMS  ALL.      -

    ,     
   .   

 ,     .

–  DCV     . -
    . 1 .

–    AC    
       

   (    ),  
       , 

       (    -
   ),   .  -

 AC  . 1 .

–    OHMS   -
     2-   4-  
 (      ).  

 OHMS  . 10 .
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–  ALL      , 
   .  -

 ALL  . 11 .

       
      -

.       ACAL REQUIRED 
(         -

     ).     
    ALL.

  DCV     ,  
   AC  OHMS   -

  DCV,   ALL ( .   ).

 

,      4-  
.   DCV   -
   ,  OHMS —   -

 (    ).    -
    DCV,   —  

 OHMS.

10 OUTPUT 722; "ACAL DCV"

20 OUTPUT 722; "ACAL OHMS"

30 END

    (    - -
   ),      -

  .   .    
 ACAL   6.      

(   DCV, OHMS  AC)   -
 :

OUTPUT 722; "ACAL ALL"
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.    -     , 

        -
 .

   

      -
  ACAL ALL  24     -
     ± 1 °C     

  . (    -
        

CALSTR.          
CALSTR?.)       -

 TEMP?      
(   ).

10 OUTPUT 722;"TEMP?"

20 ENTER 722;A

30 PRINT A

40 END

      (  -
   ).  -     
     .

  

        
  ,     .   

         (  
  = Rear (  ),   = Front (  ). 

      .  -
         

     .    -
        ,  

   .      
-      .



–    ,       
     -

,       . 
  -      -

  ,       
     .

–        -
.     (   ,    -

 )      , 
 42    .  ,   -

   ,     
    .

–  Keysight ,     
      -

.         -
      ,     

.        -
 .
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         (I) 

 ±1,5  (  )    

    1,25  (  ).  
     .   

     .

  -       
  .

   3
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 3-1   

  
 

 

 HI/LO:
± 1000  ( 

)

± 1200  ( 
)

. HI/LO .   — . LO: ± 200  (  ) ± 350  (  )

 HI— . LO .  : ± 200  (  ) ± 350  (  )

. LO — : ± 200  (  ) ± 350  (  )

 — : ± 500  (  )
± 1000  ( 

)

. HI/LO, . HI/LO .   

  I — :

± 1000  (  
)

± 1500  ( 
)
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Guard (  ),      

 (    ).   -
       

 ,     ,  -
,        

Open ( .).        
Guard,      TO LO     
Guard   .   TO LO  Guard -

  Guard    LO    -
,    .    -

    .   -
,    A,   -

        . 
     -   

   .

  

  ,    ,  
     AUTO (   

    4).     -
  .       

  .     
,        

        GPIB. 
         

  (  ),     
      HOLD   -

  .

OUTPUT 722; "TARM HOLD"

OUTPUT 722; "TRIG HOLD"

        
  HOLD      -

   -   .   
   .   2.
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 PRESET NORM   RESET,   -
        
. (  RESET       -

 .)      -
  PRESET NORM,      

      
        

(  TRIG SYN).   3-2  ,  
   PRESET NORM.

 3-2  PRESET NORM 

К

ACBAND 20,2E+6       20  – 2 

AZERO ON     

BEEP ON   

DCV AUTO   ,  

DELAY -1  

DISP ON  

FIXEDZ OFF    

FSOURCE ACV     —  

INBUF OFF   

LOCK OFF  

MATH OFF        

MEM OFF   

MFORMAT SREAL       

MMATH OFF     

NDIG 6    6,5  

NPLC 1   — 1   

NRDGS 1,AUTO 1    ,    

OCOMP OFF  ,  

OFORMAT ASCII    ASCII



3    

86  Keysight 3458A —   

        
,       GPIB . 

          -
 .      -
    Device Clear   GPIB. 

  Device Clear   .  -
   Device Clear    

PRESET NORM.

10 CLEAR 722

20 OUTPUT 722;"PRESET NORM"

30 END

  PRESET NORM     
PRESET FAST (        -

),     4,   PRESET DIG (   
  ),     5.

TARM AUTO    

TIMER 1   1 

TRIG SYN   

      0,   :

DEGREE = 20

PERC = 1

REF = 1

RES = 50

SCALE = 1

 3-2  PRESET NORM ( )

К
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     FUNC   -
. ,     , -

 :

OUTPUT 722;"FUNC DCV"

  FUNC       -
. ,     , 

   :

OUTPUT 722;"DCV"

        
(    FUNC).   3-3   

          
 .

 3-3    

 

ACDCI    ,    

ACDCV   ,     

ACI    ,    

ACV   ,    

DCI    

DCV   

DSAC[a]

[a]      .   5, « ».

 ,    

DSDC[a]  ,    

FREQ  

OHM    2-  

OHMF    4-  

PER  

SSAC[a] ,    

SSDC[a] ,    
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 (    )    -

 .      -
   ,    -

        
      .  

     PRESET NORM  -
   .     

 ,     ARANGE ONCE, 
        -

  (    ),    -
    .   -

    ,     
     .   -

 :

OUTPUT 722;"ARANGE ONCE"

        , 
    .     

   ,  :

OUTPUT 722; "ARANGE ON"

 

       
 (ACV, DCV, OHM  . .)   RANGE.   -

 max._input,     -
   (      

).      -
.    max._input    

   —   . , 
       -

 –2,5 ,  :

OUTPUT 722; "DCV 2.5"
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      10   
.      max_input ( -

 15 )      :

OUTPUT 722; "RANGE 15"

      100 .

      max._input  -
    .   ( ) 

   (  )  .

        
  max._input    AUTO. ,  

      DCV,  
:

OUTPUT 722; "DCV"

     .     
FUNC  RANGE   6.
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      ,   

  2-   4-  .

  

        -
.   3-4      

      (   
       ). 
 ,   3-4      

   . (    
  .    .   

«   »    .)   3-1 
        -

.       PRESET NORM.  
   .    

       DCV. -
,        1 , 

 :

OUTPUT 722;"DCV 1"

 3-4   

 

 

 

  

 

  

 

 

100 120,00000 10 >10 [a]

[a]   FIXEDZ OFF.   FIXEDZ ON      10 . 
  .   «   »    .

 

1 1,20000000 10 >10 [a] 

10 12,0000000 100 >10 [a]

100 120,000000 1 10 

1000 1050,00000 10 10 
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 3-1    

  

        -
    ,  
         (  

 = / ).      
        
 1 , 250 .   3-2     

     .

         -
.   3-5       -

     (    
       -

).  ,   3-5     -
   . (    

  .    .   
«   »    .)  

         DCI. 
,         -

 10 ,  :

OUTPUT 722;"DCI 10E-6"



 3-5   

  

  

  

 

  

100 120,000  1  545,2 

1 1,200000  1  45,2 

10 12,000000 1 5,2 

100 120,00000  10  730 

1 1,2000000 100 100 

10 12,000000  1 10 

100 120,00000 10 1 

1 1,0500000 A 100 0,1 

3    
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 3-2     
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     ,   
.         -
.        

 (  = /  ).   3-6 
     2-   4- -

        
(         

  ).  ,   3-6    
      . (  

    .   -
 .   «   »   -
 .)

 3-6   

    
  

10 12,00000 10 10 

100 120,00000 10 1 

1 1,2000000 100 1 

10 12,000000 1 100 

100 120,00000 10 50 

1 1,2000000 10 5 

10 12,000000 1 500 

100 120,00000 10 500 

1 1,2000000 100 500 
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   2-  

   2-    , 
       

.       
    ,    

 . ,    1 , 
   3 .    -

    24      
 6   . 0,5 .      

   1,5   50 %.   , 
      ,  -

   ,    ,   
    .   

  2-       -
  NULL (   .   « -

 NULL»   4).   3-3    
        2- -

 .      2-  
     OHM. ,   -

   2-     1 , -
 :

OUTPUT 722;"OHM 1E3"

 3-3 2-      



   3
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   4-  

    4-    -
  ,    -

 .     2-   -
 ,     ,  

      .  
   4-     
    ,    -

 . ,      
   .   3-4 -
         

  4-  .    -
  4-       OHMH. -

,      4-   
  10 ,  :

OUTPUT 722; "OHMF 10E6"

 3-4 4-      
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    , , -

    [1]   -
   .      -
,   ,      

.

 

       -
,     50  60      

   . (     
400         
50 ,      400 .)  -

       -
    ,    1 

   .   .  -
   «   ».

  

        -
      -

 .     -
       

         
  . (      ,  

    .)  
        -
         

(      400     
   8       

 ).

OUTPUT 722;"LFREQ LINE”

[1]    —   ,  -
          

 .
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    LFREQ   -
  .     ,   

         
  . ,    -

   60 ,     
  — 50 .      -
      50    

 :

OUTPUT 722;"LFREQ 50"

,          
  Reset       -

    50  60 .

   

       
.        -

   , ,  -
    ,     

     .   
      NPLC    -

,   (  )    APER. 
   (NPLC  APER)    -
,         

,    .

    

        
 ,    1    -

.        NPLC 
   .    -

          
(  LFREQ). ,       
50   1/50 = 20 .    10   

     200 .   
     10   

.   PRESET NORM    
 1   .    
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(    ,      -

   )  :

OUTPUT 722; "NPLC 0"

   ,     
   80     

   (     ) -
 :

OUTPUT 722;"NPLC 1000"

       :

– 0–1 . (    0,000006 .  .  60  
 0,000005 .  .  50 ) 

– 1–10 .   1 .

– 10–100 .   10 .

   ,  10 , -
       -

 10 . ,   60 .,  
    10 .

       
     , , 

     .  -
     ,  -
       -

     .   
   A     -

       -
       .

      -
        -

 (  )    APER ( ). , 
    22 ,  :

OUTPUT 722;"APER.022"



   APER      
   ,      -

  NPLC. ,     60 (  -
 — 1      60 )   

 NPLC,      10 . 
   ,  1 ,    

APER,      1 .

   3
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 APER       
 500   1   100 .  APER     

    ( , ) 
  .  APER     -

       .  
       , 

   ,   . , 
      100  (  = 10 ) -
    10 , 20 , 30   . .

  

       -
   (FUNC, ACV, DCV  . .)   

RANGE.[1]    %_ resolution,    
      max._input  

( .  «  »    ).   
      -

 %_resolution    max._input.    
 %_resolution   :

%_ resolution = (  /   -

) × 100

,     10   
,    — 1   . 

    :

%_ resolution = (0,001/10) × 100 = 0,01

[1]        RES.   
 RES .   6.
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      %_resolution 
     ,  

     APER  NPLC.

      (   -
  )    -

 .      -
  .   APER  NPLC  

   ,    -
    .

–    APER  NPLC    
   ,     -

 (   ).

–    APER  NPLC   -
    ,  

   APER  NPLC,    -
 .

  

        -
,   ,     NPLC  APER, 

 . ,      -
 10     1   -

,       
60    7½  .    

 1    10 .     -
 100     max._input 10 .  -
      %_resolution  0,000001 

(1E-6).     20.

10 OUTPUT 722;"NPLC 1"
20 OUTPUT 722;"DCV 10, 1E-6"
30 END

  

       -
   -     -

    .    



   3

 Keysight 3458A —   101

     AZERO.   AZERO ON -
        

    .    
      -

.   AZERO OFF  ONCE     
        

 .    AZERO OFF  
AZERO ONCE       

        , 
   TARM EXT,    -

       TARM EXT. ( -
      4.)    

       -
,     (   -

         
TARM EXT).       PRESET NORM  

 AZERO   ON.   , -
 :

OUTPUT 722;"AZERO OFF"

    4-    -
      (  AZERO ON). 

       
(AZERO OFF  ONCE)  ,     

     ,    ,  
    .   -

        4- -
         

    ( ,  ), 
    4-    -

 .

 

       
   ,  -   
 (  )     . 

      -
   ,  ,  
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 .       
     .   

      .  
       

 .     -
      2-  ,    4-  -

 .      
     10   100 .    

   .       PRESET 
NORM   .    -

   :

OUTPUT 722:"OCOMP ON"

 ,    -
       

.   A.

  

       -
      FlXEDZ.   

       
( -   )   .   3-4 

      FIXEDZ OFF. 
  FIXEDZ ON     

10      .    
   PRESET NORM    -

  (   OFF).    -
    :

OUTPUT 722; "FIXEDZ ON"

      -
 :

OUTPUT 722;"FIXEDZ OFF"
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       -

          
,     .

     
 

      
       -

    :   -
 ,      

    .  -
    : 10 , 100 , 1 , 10 , 100  

 1000     6½     
.

  3-7       -
    .   3-1   -

      .

       -
   .     

      -
      , -

   3-7. ,      
       -

     10      
.

    10   100    
     (     -

/   ),     -
  .     -

     ,    
        

.
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     -
     ,   

    .  -
        

   .     
       1   10 .

    –

–       -
        

 LEVEL (  ).     
          

  (      
      ,  

    ),    -
        -
.        

 SSRC.    SSRC   -
        Ext Trig 

(  ).      -
  .   SSRC   6.

–     LEVEL   
 -     ,    

.       

 3-7       

   

  

  

   

  

  
 

 

К  

 

  

Min. 

( .)

Max. 

( .)

 1  – 10  0,01 % 0,025 10

10  – 2 0,03 % 0,8 50

  20  – 10 0,10 % 0,025 45
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,        -
    .  

   (  LFILTER ON)   
   .    -

 .   LFILTER   6.

–         
  ,      

(           
).       , 
      . 

 ,       
 ,     ,   

       .

   

     -
    .    

  .       -
    10   2       -

     .

     

       
       .  

      -
,       

 .      
       (  

  ),      
   ,   .   -

  ,      
    (<1/10   ).   

       -
   20   10 .
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       -
 .       -

      
    (AC)   -

    (AC+DC)    :

OUTPUT 722;"ACV"

!        
  

OUTPUT 722; "ACDCV"

!       
  

 SETACV      
. ,       

  ,  :

OUTPUT 722;"SETACV RNDM"

      
:

OUTPUT 722;"SETACV SYNC"

       
 :

OUTPUT 722;"SETACV ANA"

       -
/  ,    -

    .       
        

   (      ).
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        -
    ,  
         (  

 = / ).      
      , 

        -
        

(  ).      
        
 1 , 250 .   3-2     

     .

         -
      .   -
        

.        
      -

    10 . ,      
        10  

    .    
        -

  6½  .   3-8   -
        , 

      -
. (      .  

  .   «   » 
   .)      

   ACI,        
 —    ACDCI. ,   

      100 ,  
:

OUTPUT 722;"ACI 100E-6"

         
   10 ,  :

OUTPUT 722;"ACDCI 10E-3" 
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        -
       . -

   7  [1] (    
,     ). (   

.    «  ».)

       FREQ, 
    —    PER.   

     ,    -
       ,     

   —      
.      FSOURCE (  

    — ACV).   3-9  -
  FSOURCE,         

.         
     3-1.   
         

  3-1.

 3-8   /   

    

  

 

    

100 120 0000 100 730 

1 1,200000 1 100 

10 12,00000 10 10 

100 120,0000 100 1 

1 1,050000 1 0,1 

[1]     (   ½     
)   (0–9)     .



 LEVEL          
       .  -
   .   LEVEL   6.

   3
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       -
          

10 .        .

10 OUTPUT 722;"FREQ 10"

20 OUTPUT 722;"FSOURCE ACV"

30 END

       -
          10 . 

       .

10 OUTPUT 722;"PER 10E-3"

20 OUTPUT 722;"FSOURCE ACDCI"

30 END

        
    75 ,   .   

  .   LFILTER    6.

 3-9   FSOURCE

  

FSOURCE

  

  

ACV
    -

   
1  – 10 100  – 1 

ACDCV
    -

   
1  – 10 100  – 1 

ACI
     

  
1  – 10 10  – 1 

ACDCI
     

  
1  – 10 10  – 1 



3    

110  Keysight 3458A —   

  

 ACBAND       
          

.      
        -

  .     ACBAND -
     (  PRESET NORM  

   20 ).     
ACBAND      (  
PRESET NORM     2 ). , 

       750   2 ,  -
  :

OUTPUT 722;"ACBAND 750,2000"

   (      
   )    -

   .  «  A:  -
»   447.

       
       

     -   -
 .        

      -
    ,   -

  .      
   (   ),  

   .

  

       
.        

      , 
 ,     ,    -

. (        
   ).   -
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       -
         

    (  SETACV ANA),   
        -

.        -
  ,    .

         
.       (SET 

ACV SYNC  SET ACV RNDM)    -
 ,      

(«  »    )  -
   .

       
     NPLC    -

. (     APER,   
 ,        

  .     APER 
.   6.)      

        (  
LFREQ). ,       50  

 1/50 = 20 .    10   -
     200 .   

     10  
 .   PRESET NORM   -

  1   .  
      -

  (       4½, -
 )  :

OUTPUT 722; "NPLC 0"

      (6½  -
),      :

OUTPUT 722; "NPLC 1000"
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       :

– 0–1 . (    0,000006 .  .  60  
 0,000005 .  .  50 ) 

– 1–10 .   1 .

– 10–100 .   10 .

   ,  10 , -
       -

 10 . ,     
60 ,       10 .

      , -
       -

   .   3-10   
       -

     .

 

       
(  %_resolution)   (FUNC,ACV, ACI  . .) 

  RANGE.[1]

 3-10       

 

 
   (  NPLC)

LFREQ = 60 LFREQ = 50 

4,5 0–0,000030 0–0,000025

5,5 0,000036–0,000360 0,000030–0,000300

6,5 0,000366–1000 0,000305–1000

[1]        RES.   
 RES .   6.
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%_resolution       max._input. 

       
  %_resolution    max._input. 

    %_resolution  -
 :

%_ resolution = (  /   -

) ×100

,      10  
 ,    — 1   . 

    :

%_ resolution = (0,001/10) × 100 = 0,01

       
  .     

   .   NPLC 
    ,    

    .

–    NPLC    -
   ,      

(   ).

–    NPLC    -
   ,    

 NPLC,     .

        
   %_ resolution    

         
 NPLC.

    ACV  ACDCV     
    (SETACV RNDM)  

    4,5  , -
  .    (SETACV SYNC) 

  %_resolution — 0,001 = 7,5  ; 
0,01 = 6,5  : 0. 1 = 5,5  ; 
1 = 4,5  .
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      %_ resolution  
      ,   

  3-11. ,      
         

10 .  %_resolution   20 (0,00001)    
1   7   .

10 OUTPUT 722; "FSOURCE ACV"

20 OUTPUT 722;"FREQ 10,.00001"

30 END

      %_resolution  
   FREQ  PER,    
 %_resolution 0,00001,      1  

 7   .

 3-11       /

 %_resolution    

0,00001 1 7

0,0001 100 7

0,001 10 6

0,01 1 5

0,1 100 4

  

     ACV  ACDCV (SETACV ANA), 
  ACI  ACDCI,   ,    

  ,      
NPLC. ,   10     -

   0,0001 ,   -
  5½  ,   -

  100    10 . ,    
  10     max._input 10 . 
       %_resolution 
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 0,0001 (1E-4),     30 (    
  . 40 ).

10 OUTPUT 722;"NPLC .0001"

20 OUTPUT 722;"SETACV ANA"

30 OUTPUT 722;"ACV 10,1E-4"

40 END

       ACV  
ACDCV (SETACV SYNC),   FREQ  PER   — 

     .   
        

  NPLC   %_resolution.   
      

    . (   
    %_resolution  -

   %_resolution 0,01 %    
  0,4 %      -

 .)      -
     .  

    10 ,   0,  -
 %_resolution  5,5     

 1 .

10 OUTPUT 722; "SETACV SYNC"

20 OUTPUT 722;"ACV 10, .1"

30 END
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 ,      -

,   ,    .  
     :

 
  . 

-----------------------------------------------------------------------------------------=

        
,      

  . (     
        

    — ANA, RNDM  SYNC.)   
      , 

      ±12  -
 .   3-5    

      .

     LO    LO -
       ,   -
    0,25 .

 3-5    
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     (     

       -
),         
 RATIO. ,      

      (  -
 10 )      .

10 OUTPUT 722;"ACV 10"

20 OUTPUT 722; "SETACV SYNC"

30 OUTPUT 722;"RATIO ON"

40 END

       -
 :

OUTPUT 722;"RATIO OFF"

       
    (  ).   

  (   )  -
    .  -

      «  »  .
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       -
.        

      / . 
    ,  

   ,   ,  
  GPIB.      14 , -
       (  ). 
   /    -

 Memory Error (  ),  7  .

       -
,  ,     

.   .   «  
 »    .

 

     SUB  SUBEND. 
 SUB       

.      10 .   
         (   

    ?  _).   -
      .   -
         

  ,     .

  SUB       
  .  SUBEND   -

.       (  
    ),    

   ( .  «  »    
). ,      

    20–60      
DCCUR1.

10 OUTPUT 722;"SUB DCCUR1"
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20 OUTPUT 722;"MEM FIFO"

30 OUTPUT 722;"TRIG HOLD"

40 OUTPUT 722;"DCI 1,.01"

50 OUTPUT 722; "NRDGS 5, AUTO"

60 OUTPUT 722;"TRIG SGL"

70 OUTPUT 722; "SUBEND"

80 END

    ,     -
 ,     .

 

      CALL 
  . ,    -

  :

OUTPUT 722;"CALL DCCUR1"

   (     ) ,  
   GPIB       -

    PAUSE (  ).  
          

.   «   ».   -
    GPIB Device Clear.

         
,   CALL      

  .     ,  -
 Enter   .

  

    ,  
    PAUSE.  -

      .  -
  PAUSE    

,     ,  GPIB -
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   . ,   60   -
   PAUSE.

10 OUTPUT 722; "SUB 2"

20 OUTPUT 722;"MEM FIFO"

30 OUTPUT 722;"TRIG HOLD"

40 OUTPUT 722;"DCV 10"

50 OUTPUT 722;"NRDGS 5,AUTO"

60 OUTPUT 722;"PAUSE"

70 OUTPUT 722;"TRIG SGL"

80 OUTPUT 722;"SUBEND"

90 END

         
PAUSE,    .   

   :

OUTPUT 722;"CONT"

      -
       GPIB (   
       ,   -

  ).

 

       
(  ). ,     -

 (    CALL 1)    10 -
  ,      

  DCCUR1.

10 OUTPUT 722; "SUB 1"

20 OUTPUT 722;"TRIG HOLD"

30 OUTPUT 722;"NRDGS 10,AUTO"

40 OUTPUT 722;"DCV 10"

50 OUTPUT 722;"TRIG SGL"

60 OUTPUT 722; "CALL DCCUR1"

70 OUTPUT 722; "SUBEND"

80 END
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 ,   PAUSE,   -
 .     10 -

, . .  1   2,   
 3,   4 ...,   
 10.

  

     0     
      

        -
 Reset   .     -
          

.       -
      0 (   

   ).      
  ,   -

   ,     
         ( -
  .     «   
»).

10 OUTPUT 722; "SUB 0"

20 OUTPUT 722;"RSTATE 0"

30 OUTPUT 722;"LFREQ LINE"

40 OUTPUT 722; "SUBEND"

50 END

      /
         

 CALL 0.
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      ASCII  -
 ,     —  -

 .      -
  (    ,    

,   ).   ,  
  ASCII.       -

  ASCII    . -
      COMPRESS.   

  ASCII    ,   
     .   

    ,     -
 (       Reset   
     ).   -
      

  DCCUR1.

OUTPUT 722; "COMPRESS DCCUR1"

 

 DELSUB    . -
,      DCCUR1  

:

OUTPUT 722; "DELSUB DCCUR1"

         
    SCRATCH.
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   (  , , -
,    . .)     -

. ,      -
 (   .   6)     

 .      
     0.     

 ,    0,   
 .     14 , 
    ,    .  

  . 300 .     -
,     46 .  -

  /     
Memory Error (  ),  7  .

 

 SSTATE      
   .     

 10 .        -
    (       ?  _). 

         0  127 
(        ).   

-       . -
  -        -

    ,    -
 .   ,    , 
        STATE. 
       -
  . , ,   , 

8    STATE8.      
  8,    STATE8.
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      (    
 ).      

 .  ,      -
   ,     

,    .    
    ACST1   
:

OUTPUT 722; "SSTATE ACST1"

 

 RSTATE        -
      . -

,    ACSTl  :

OUTPUT 722;"RSTATE ACST1"

         
,   RSTATE      

  .     ,   
Enter   .

 

       
 PURGE. ,    ACST1 -

 :

OUTPUT 722;"PURGE ACST1"

    SCRATCH,   
      .
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       PRESET NORM -
  .  ,     

  GPIB        
  GPIB       . 

       -
       ,   

    .    
 ,    . , 
       -

 (  TEST)     GPIB   
    ,   . 50 .

       
       GPIB   . 

          
   .     -

     .   -
        TEST.

10 OUTPUT 722;"INBUF ON"

20 OUTPUT 722; "TEST"

30 END

     255 .   -
,      ,  

         
  .       , 

    ,      
.

        , 
     .   
       4 (   -
 )   (  ).   -
   ,     GPIB SRQ 

(  ).    ,    
      (SRQ)   

.
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.

–  

–      

–   SRQ

–  

–    

–  

–  

–  

        -
     .  -

        
.

Bit 0 (weight = 1) Subprogram Complete —   
 .

Bit 1 (weight = 2) High or Low Limit Exceeded —    -
       -

 ,   /   -
 .         

 ,      . 
( .  «  Pass/Fail»   4.)

Bit 2 (weight = 4) SRQ Command Executed —   -
  SRQ.

Bit 3 (weight = 8) Power-On —     
.

Bit 4 (weight = 16) Ready for Instructions —   -
         . 

(    TRIG SGL  TARM SGL    
        -

       .)
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Bit 5 (weight = 32) Error —   /   
 .   .   « -

  »    .

 EMASK      
     .    

 .   EMASK   6.

Bit 6 (weight = 64) Service Request —  ,   GPIB 
SRQ   True.     -

         
SRQ    RQS.      6 
(        , ,   

,     6).     -
,      ,     6.

Bit 7 (weight = 128) Data Available —      
    .

   

  STB?       
      .  -

  STB?    .   
    STB?    

 .

10 OUTPUT 722."STB?"

20 ENTER 722; A

30 PRINT A

40 END

,   3 (  = 8)   7 (  = 128). -
       (136).
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  STB?      4 (  
  ),      -

  STB?, , ,      
.       

    GPIB Serial Poll.   
 SRQ — True,   Serial Poll      

 .*    6   SRQ  -
  False.     Serial Poll  -

  SRQ   False,   
 .     ,   

      Serial Poll.

10 P=SPOLL(722)

20 DISP P

30 END

   [1]   :

OUTPUT 722; "CSB"

           
SRQ (  RQS),    True   
GPIB SRQ.        -

     ,    -
 . (      -

   .      .)

    True   SRQ -  
  ,      

   RQS. ,     
       (  1), 

/   (  3)     
(  5).       -

 2, 8  32.    42.   
    SRQ,   :

OUTPUT 722;"RQS 42"

[1]  4, 5  6  ,    -     
 .
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    ,    1, 
3  5,       6   

 SRQ. ,     -  -
    . , ,    -
 6   SRQ.      

    BASIC   Keysight 
 200/300.

10 !HI/LO LIMIT EXCEEDED,ERROR, POWER CYCLED INTERRUPT

20 OUTPUT 722;"PRESET NORM"

30 OUTPUT 722; "CSB"

40 ON INTR 7 GOTO 90

50 ENABLE INTR 7;2

60 OUTPUT 722;"RQS 42;MATH PFAIL;SMATH MIN -5;SMATH MAX 5"

70 OUTPUT 722;"TRIG AUTO"

80 GOTO 80

90 OUTPUT 722; "STB?"

100 ENTER 722;A

110 IF BINAND (A,2) THEN PRINT "HI/LO LIMIT EXCEEDED"

120 IF BINAND (A,8) THEN PRINT "POWER WAS CYCLED"

130 IF BINAND (A,32) THEN PRINT "ERROR OCCURRED"

140 END

 20 —      
.  30 —   .  40 —  

     90   . 
 50 —   SRQ   GPIB.  60 — 

  /  ,    -
    SRQ.  60    

/       -
    –5     +5   

.  70 —   .  80 — 
    .  90–130 — -

       ,  .
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 Keysight 3458A 

  

4  

     132

      133

      150

       154

         160

        168

 EXTOUT     183

      191
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         -
,         

     .  ,     
        GPIB, 

 ,   EXTOUT   -
  .
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    ,     
   .  : (1)  , 

(2)   (3) .     -
    (    5)   

  (    ).     4-1, 
         

     .    
     , . .    

   AUTO ( ).   -
         , 

        AUTO.   
   ,     

   ,   ,   
    .

       Hewlett-Packard 
 200/300    BASIC.   ,  

  GPIB   7,    —  22,   
  GPIB 722.       

  ,    —   .  
        

«   »  «     » 
 .

 4-1  
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      -
   . . .    -

   .    
    TARM.

 

     (    
  )    -

.       TRIG.

 

    (    -
    )    .  

         -
,       .  -

   NRDGS (  )  
     .    

 NRDGS   (  ), -
   .

 

    ,     
  .   4-1    

  ,    .

 4-1   

  :

TARM

 :

TRIG
NRDGS  

AUTO      (   

)

EXT   
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     ,    -
    AUTO.   -

     .   
      -

      TARM HOLD  TRIG 
HOLD,         PRESET 
( .  «   »   3).   

       -

HOLD    

LEVEL[a]  
   -

    -

   

LINE[b]       

   

SGL  
  (  -

  TARM SGL 
TRIG SGL,    

  HOLD)

SYN   
   -

  , -

    

    

TIMER[b]     -

   

[a]      LEVEL      
   .

[b]  TIMER  LINE         
           

   ,       .

 4-1   ( )

  :

TARM

 :

TRIG
NRDGS  
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   (       ), -
 :

OUTPUT 722;"TARM AUTO”
!    ,   TARM 
HOLD, PRESET FAST  PRESET DIG

OUTPUT 722; "TRIG AUTO"
!    ,   TRIG 
HOLD  PRESET NORM

  

   NRDGS   ,  
     ,   

  .      RESET, PRESET 
NORM  PRESET FAST       1,   

    AUTO (NRDGS 1, AUTO).   
        

   TARM SGL  TRIG SGL (    ,  
,   ,    ). -

,       
        -

       HOLD.  
  (  30–50),   60   

 ,        
 .        -
   HOLD,    .

10 OUTPUT 722;"RESET"!RESET, ALL TRIGGERING EVENTS AUTO
20 OUTPUT 722;"TARM HOLD"!SUSPEND READINGS
30 OUTPUT 722;"DCV 10"!DC VOLTAGE, 10 V RANGE
40 OUTPUT 722;"NPLC 1"!1 PLC INTEGRATION TIME
50 OUTPUT 722;"AZERO OFF"!AUTOZERO OFF
60 OUTPUT 722;"TARM SGL"!TRIGGER 1 READING
70 ENTER 722;A!ENTER READING
80 PRINT A!PRINT READING
90 END
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  PRESET NORM   ,  
     SYN (  SYN  

   ).       -
     TRIG SGL. ,   10 

       -
    SYN.   20   

 ,       -
  .    TRIG SGL,    

  HOLD    .

10 OUTPUT 722;"PRESET NORM"!TARM AUTO, TRIG SYN, NRDGS 1,AUTO
20 OUTPUT 722;"TRIG SGL"!GENERATE SINGLE TRIGGER
30 ENTER 722;A!ENTER READING
40 PRINT A!PRINT READING
50 END

  

   NRDGS       
  . ,       

   10  (    -
   ),      . 

,     (  40).   ,  
     SGL (  60)  

 GPIB         -
.      70     

,     .   
        TRlG 

SGL          .

10 OPTION BASE 1!COMPUTER ARRAY NUMBERING STARTS AT 1
20 DIM Rdgs(10)!DIMENSION ARRAY FOR 10 READINGS
30 OUTPUT 722;"PRESET NORM"!TARM AUTO, TRIG SYN, DCV AUTORANGE
40 OUTPUT 722;"INBUF ON"!ENABLE INPUT BUFFER
50 OUTPUT 722;"NRDGS 10, AUTO"!10 READINGS/TRIGGER, AUTO SAMPLE EVENT
60 OUTPUT 722;"TRIG SGL"!TRIGGER READINGS
70 ENTER 722;Rdgs(*)!ENTER READINGS
80 PRINT Rdgs(*)!DISPLAY READINGS
90 END
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   TARM    -
 .     ,   -

        
    . (     

     SGL).    
    ,     4-2.

 4-2   

       NRDGS  
10    .     TARM -

 5 .     5   10 -
 (  50 ).

10  OPTION BASE 1!COMPUTER ARRAY NUMBERING STARTS AT 1
20  DIM Rdgs(50)!DIMENSION ARRAY FOR 50 READINGS
30  OUTPUT 722;"PRESET NORM"!TARM AUTO, TRIG SYN, DCV AUTORANGE
40  OUTPUT 722;"TARM HOLD"!HOLD TRIGGER ARM EVENT
50  OUTPUT 722;"TRIG AUTO"!AUTO TRIGGER EVENT
60  OUTPUT 722;"INBUF ON"!ENABLE INPUT BUFFER
70  OUTPUT 722;"NRDGS 10,AUTO"!10 READINGS/TRlGGER, AUTO SAMPLE EVENT
80  OUTPUT 722;"TARM SGL,5"!ARM TRIGGERING 5 TIMES
90  ENTER 722;Rdgs(*)!ENTER READINGS
100 PRINT Rdgs(*)!PRINT READINGS
110 END
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    ,   
  ,  /    -
  (SYN).      

  ,     
      ,   

   .    -
    ,    

   .

     , 
            

.   .   «  
»    .       

 PRESET NORM    
 .   40  15    -

 .   50     -
  .     -
     . ,    50 

       15 .  -
      SYN   -
          

  SYN. . .      SYN 
 ,   15 .

10 OPTION BASE 1!COMPUTER ARRAY NUMBERING STARTS AT 1
20 DIM Rdgs (15)!DIMENSION ARRAY FOR 15 READINGS
30 OUTPUT 722;"PRESET NORM"!TARM AUTO, TRIG SYN, DCV AUTORANGE, 

MEM OFF
40 OUTPUT 722;"NRDGS 15,AUTO"!15 READINGS/TRIGGER, AUTO SAMPLE EVENT
50 ENTER 722;Rdgs(*) !GENERATE SYN EVENT, ENTER READINGS
60 PRINT Rdgs(*) !DISPLAY READINGS
70 END

        -
  .   60     
   15 .      

 SYN,       
SYN. . .     SYN  15 .
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10 OPTION BASE 1!COMPUTER ARRAY NUMBERING STARTS AT 1
20 DIM Rdgs(15)!DIMENSION ARRAY FOR 15 READINGS
30 OUTPUT 722;"PRESET NORM"!TARM AUTO, TRIG SYN, DCV AUTORANGE
40 OUTPUT 722;"NRDGS 15,SYN"!15 READINGS PER TRIGGER, SYN SAMPLE EVENT
50 OUTPUT 722;"TRIG AUTO"!AUTO TRIGGER EVENT
60 ENTER 722;Rdgs(*) !SYN EVENT, ENTER EACH READING
70 DISP Rdgs(*)!PRINT READINGS
80 END

   

         
 TIMER,      -

.         
    .     

   TIMER. (      
,     ,    

TRlG TOO FAST).      8  
    1    (     4-3).

10 OPTION BASE 1!COMPUTER ARRAY NUMBERING STARTS AT 1
20 DIM Rdgs(8)!DIMENSION ARRAY FOR 8 READINGS
30 OUTPUT 722;"PRESET NORM"!TARM AUTO, TRIG SYN, DCV AUTORANGE
40 OUTPUT 722;"NRDGS 8, TIMER"!8 READINGS/TRIGGER, TIMER SAMPLE EVENT
50 OUTPUT 722;"TIMER 1"!1 SECOND TIMER INTERVAL
60 ENTER 722;Rdgs(*)!SYN EVENT,ENTER EACH READING
70 PRINT Rdgs(*)!PRINT READINGS
80 END

    SWEEP,    
NRDGS n, TIMER  TlMER.     SWEEP -

   ,    —  . 
(  SWEEP  NRDGS :   

   .) ,    
    8    1   

 (     4-3).

10 OPTION BASE 1!COMPUTER ARRAY NUMBERING STARTS AT 1
20 DIM Rdgs(8)!DIMENSION ARRAY FOR 8 READINGS
30 OUTPUT 722;"PRESET NORM"!TARM AUTO, TRIG SYN, DCV AUTORANGE
40 OUTPUT 722;"SWEEP 1,8"!1 SECOND INTERVAL, 8 READINGS/TRIGGER
50 ENTER 722; Rdgs(*) !SYN EVENT,ENTER EACH READING
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60 PRINT Rdgs(*) !PRINT READINGS 80 END
70 END

    TIMER   SWEEP 
    . TIMER  SWEEP 

       -
        -

       
 (SETACV SYNC  RNDM),     

  .

 4-3  TIMER  SWEEP

   

 DELAY       
    . ,   

     2 ,   
SWEEP — 1 .   40  8    . 

  4-4      (TRIG SGL) 
  .    SWEEP   

.    ,     -
,  9 .

10 OPTION BASE 1!COMPUTER ARRAY NUMBERING STARTS AT 1
20 DIM Rdgs(8)!DIMENSION ARRAY FOR READINGS
30 OUTPUT 722;"PRESET NORM"!TARM AUTO, TRIG SYN, DCV AUTORANGE
40 OUTPUT 722;"SWEEP 1,8"!1 SECOND INTERVAL, 8 READINGS/TRIGGER
50 OUTPUT 722;"DELAY 2"!2 SECOND DELAY
60 ENTER 722;Rdgs(*) !ENTER READINGS
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70 PRINT Rdgs(*) !PRINT READINGS
80 END

 4-4   DELAY  SWEEP (  TIMER)

  

      ,  -
    (   )  -

   , ,    
   .     
   ,    

,   .    
    , , -

      .    
     ,    

   RESET  PRESET, /  
,        

     (  DELAY -1, -
      ).   
     DELAY?   

     PRESET NORM.

10 OUTPUT 722;"PRESET NORM"
20 OUTPUT 722;"DELAY?"
30 ENTER 722;A$
40 PRINT A$
50 END

 

  (EXT)      
.       , 

  /   .  EXT  
    TTL,    Ext Trig 
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  .    
  250 .      

 5 .

         
 EXT.      AUTO. 

        1. 
   ,    Ext Trig -

  ,      . 
     ,   

  .    
   20       .

10 OPTION BASE 1!COMPUTER ARRAY NUMBERING STARTS AT 1
20 DIM Rdgs(20)!DIMENSION ARRAY FOR READINGS
30 OUTPUT 722;"PRESET NORM"!TARM AUTO,TRIG SYN, NRDGS 1,AUTO,
50 OUTPUT 722;"TRIG EXT"!TRIGGER EACH READING
60 ENTER 722;Rdgs(*) !ENTER READINGS
70 PRINT Rdgs(*) !PRINT READINGS
80 END

        -
  EXT.     (  

   PRESET NORM).      
   10.     

50   ,    
(EXT).    ,    Ext Trig 

  ,      -
.      ,  
   .    

   10       .

10 OPTION BASE 1!COMPUTER ARRAY NUMBERING STARTS AT 1
20 DIM Rdgs(10)!DIMENSION ARRAY FOR READINGS
30 OUTPUT 722;"PRESET NORM"!TARM AUTO, TRIG SYN, DCV AUTORANGE
40 OUTPUT 722;"NRDGS 10,EXT"!10 READINGS/TRIGGER, EXTERNAL SAMPLE

EVENT
50 ENTER 722;Rdgs(*) !ENTER READINGS
60 PRINT Rdgs(*) !PRINT READINGS
70 END



      -
     EXTOUT Signal    .
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     (TRIGGER TOO FAST), 
       (EXT)  

 ,    .   
     ,  

   ,   TRIGGER TOO FAST,   
.       -

 ,     , ,   
        .  -

     EXT  
,     . 

    ,    -
 ,    EXTOUT -

      (ICOMP).   
ICOMP      ,  

         
(    )    

. (   .   «  » 
   .)     -

  .      -
 :

OUTPUT 722;"TBUFF ON"

      :

OUTPUT 722; "TBUFF OFF"
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   ,   . 

  4-2       
       -

   .
 4-2   

 

 
 

AUTO AUTO

     (   -

    AUTO, 

  ).

AUTO EXT

AUTO, EXT, 

TIMER, LINE, 

LEVEL 

      Ext Trig 

     ,  

     .

AUTO EXT SYN Illegal

AUTO LEVEL
AUTO, EXT, 

TIMER, LEVEL

   LEVEL [a]   

   ,    

   .

AUTO LEVEL SYN, LINE Illegal

AUTO LINE
AUTO, EXT, 

TIMER, LINE

      

       -

,      -

 .

AUTO LINE SYN, LEVEL Illegal

AUTO SGL

   TRIG SGL   

   ,    

   .   

    HOLD.  -

   SYN   -

      cr lf 

   TRIG SGL.
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AUTO SYN SYN

    [b] -

    SYN    

.    SYN    

,       

.

AUTO SYN

AUTO, EXT, 

LEVEL,

LINE, TIMER

   [b]   

   ,    

   .

EXT AUTO

      Ext Trig 

     ,  

     .

EXT EXT

AUTO, EXT, 

TIMER,

LINE, LEVEL

       Ext 

Trig      , 

      .

EXT EXT SYN Illegal

EXT LEVEL

AUTO, EXT, 

TIMER,

LEVEL

      Ext Trig 

    LEVEL[a] 

     ,  

     .

EXT LEVEL SYN, LINE Illegal

EXT LINE

AUTO, EXT, 

TIMER,

LINE

      Ext Trig 

      

       -

,      -

 .

EXT LINE SYN, LEVEL Illegal

EXT SGL Illegal

EXT SYN SYN

      Ext Trig 

     [b] 

(     SYN) 

  .    SYN -

   ,     -

  .

 4-2   ( )

 

 
 



 4

 Keysight 3458A —   147

EXT SYN

AUTO, EXT, 

TIMER,

LINE, LEVEL

      Ext Trig 

     [b] 

     ,  

     .

HOLD
   ,     

  .

AUTO, EXT, 

SGL, SYN
HOLD

   ,     

 .     

 SGL    SYN   

      cr lf 

   TARM SGL.

SGL AUTO

   TARM SGL   

   ,    

   .   

     HOLD. 

    SYN  

       cr lf 

   TARM SGL.

SGL EXT

AUTO, EXT, 

TIMER,

LINE, LEVEL

   TARM SGL  -

      Ext Trig 

     ,  

     . 

      -

 HOLD. 

SGL EXT SYN Illegal

SGL LEVEL

AUTO, EXT, 

TIMER,

LEVEL

   TARM SGL  -

   LEVEL[a]    

  ,     -

  .    

    HOLD.

SGL LEVEL SYN, LINE Illegal

 4-2   ( )
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SGL LINE

AUTO, EXT, 

TIMER,

LINE

   TARM SGL  -

      -

      , 

      . 

      -

 HOLD.

SGL LINE SYN, LEVEL Illegal

SGL SGL Illegal

SGL SYN SYN

   TARM SGL  
    [b] ( -

    SYN)  -

 .    SYN  

  ,      

 .[c]    -

    HOLD.

SGL SYN

AUTO, EXT, 

TIMER,

LINE, LEVEL

   TARM SGL  -

    [b]   

   ,    

   .[c]  -

      HOLD.

SYN AUTO SYN

     [b] 

(     SYN) 

  .    SYN -

   ,     -

  .

SYN AUTO

AUTO, EXT, 

TIMER,

LINE, LEVEL

   [b]   

   ,    

   .

SYN EXT

AUTO, EXT, 

TIMER,

LINE, LEVEL

    [b]  -

      Ext Trig 

     ,  

     .

 4-2   ( )
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SYN EXT SYN Illegal

SYN LEVEL

AUTO, EXT, 

TIMER,

LEVEL

    [b]  -

   LEVEL[a]    

  ,     -

  .

SYN LEVEL SYN, LINE Illegal

SYN LINE
AUTO, EXT, 

TIMER, LINE

    [b]  -

      -

      , 

      .

SYN LINE SYN, LEVEL Illegal

SYN SGL Illegal

SYN SYN SYN

    [b] -

     SYN,    

.    SYN    

,       

.

SYN SYN

AUTO, EXT, 

TIMER, LINE, 

LEVEL

    [b] -

    SYN.    

    ,  

     .

[a]  LEVEL           
.  LEVEL         

   .

[b]    SYN     ,      
  .

[c]         cr lf    TARM SGL.

 4-2   ( )
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     ASCII,   
(SINT),   (DINT),   
(SREAL)    (DREAL),   -

          GPIB. 
        «  

 »  .      GPIB -
    «     »  .

ASCII

  ASCII  15       
       ( , 

, ,   ),   :

SD.DDDDDDDDESDD

:
S =  (+  -)
D =   0  9
E =      

    

     (SINT)  2    
,      (DINT) — 4    
.       

.

   SINT  DINT      
        

.      
 , ,      

 .     ,  -
         

 ,      -
     SINT  DINT  .
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    — ,  
     ,    

 .     -
    ,   ,  

   (most significant bit, MSB).   MSB 
  1   1-    

,    1  -(27) = -128.   MSB -

  0,    0  -(27) = 0. ,  -

 8   1-     —  -128 
 127,    0  255.

      -
   :

10110101 10010110

     :

–(215) + 213+ 212+ 210 + 28 + 27 + 24 +  22 + 21

 : -19050

  

    (SREAL)  -
  IEEE-754.     32  

(4 )   :

S EEE EEEE  E MMM MMMM  MMMM MMMM  MMMM MMMM

       0                1                 2                 3

:

S =   (1 = , 0 = )
E =   ,   127 (  « » 

 8        127).
M =   (      -

).        
  (MSB). ,      

 1.        
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24      (  ) 2-23.  -
       

24  (  MSB = 1)       

 2-23.

    SREAL   :

(-1)s ( ) 2( )

  SREAL

         
SREAL:

SEEEEEEE EMMMMMMM MMMMMMMM MMMMMMMM

10111011     11001000         01001000        10010000 

  S   1,    .

   (01110111) :

26 + 25 + 24 + 22 + 21 + 20 = 119

    127,   :

 - 127 = 119 - 127 = -8

 [1.10010000100100010010000 (  MSB = 1)] :

1 +2-1 + 2-4 + 2-9 + 2-12 + 2-16 + 2-19 = 1,56471443177

       :

     1      2        3 =  1   2   3

11001000 01001000 10010000    200        72       144

 =200  2-7+ 72  2-15 + 144  2-23 = 1,56471443177

 = (200  216 + 72  28 + 144)  2-23 = 1,56471443177

 SREAL   :

-1  2-8  1,56471443177 = -6,1121657491E-3
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    (DREAL)  -
  IEEE-754   64  (8 )   , 

  :

       0              1                2                 3

S EEE EEEE  EEEE MMMM  MMMM MMMM  MMMM MMMM

        4                   5                6                   7

MMMM MMMM   MMMM MMMM  MMMM MMMM  MMMM MMMM

:

S =   (1 = , 0 = )
E =   ,   1023 (   

 11        1023).
M =   (      -

).        
  (MSB).      1.   

     53    

  (  ) 2-52.   -
      53  (MSB = 1) 

       2-52.

    DREAL   :

(-1)S ( ) 2( )
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 .      FIFO (  -

  )  LIFO (   ).   FIFO 
         

   (       ). 
      FIFO,   

  ,     .

  LIFO       
     .    

   LIFO,      
.          -

  MEM. (        
   .) ,    

LIFO   ,   :

OUTPUT 722."MEM LIFO"

     .   -
         -

   ,  :

OUTPUT 722;"MEM OFF"

         
      , -

 :

OUTPUT 722;"MEM CONT"

 

         -
: ASCII,   (SINT),   

(DINT),   (SREAL)    
(DREAL).     ,   

 :

ASCII - 16   [1]
SINT - 2   
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DINT - 4   
SREAL - 4   
DREAL - 8   

   ,     -
 ,     (   

  MSIZE?)     ,  .

–      (3,5  4,5  -
)        

(     )   
 (SINT)    (DINT)  

    SINT. (    SINT 
  2   ,  SINT   

        
.)       

(5,5    )      -
    DINT.

    SINT  DINT  -
     .  

      ( -
 , ,      -

 .      -
      . 

       , 
     ,  

   .     
  ,      -

   .     ,  -
         

 ,      -
     SINT  DINT  .

– ,    SREAL  DREAL,    -
 SINT  DINT,        

[1]   ASCII   15         -
 ,        

  ASCII.
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  . (     -
  ,  SREAL  DREAL 
       

    ).  SREAL -
     6,5  .  

DREAL       6,5  
.

–   ASCII      
 .    ASCII  -

    ,      
   ASCII,      

       
  .

 MFORMAT        
(        — SREAL). 

,      -
  :

OUTPUT 722; "MFORMAT SINT"

 

     (   -
     )   

    ±1E+38    -
.          

± lE+38.          
 GPIB         -
   .   .  -

 «     »    .

  

         
,  ,  «  ».  

    ,    
  ,   OFORMAT (  
 .   «     »    

).        
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  .     
  MCOUNT?.     

    .

10 OUTPUT 722;"MCOUNT?"
20 ENTER 722;A
30 PRINT A
40 END

,  

        .  
      (1),   
  — .     

      — LIFO  FIFO. 
 RMEM       

        .   
 RMEM      —    

  .

   RMEM   .  
,      ,    

 .     RMEM   
    (  ).   -

 ( )         -
 .    ( )   , 

    .    
,    NRDGS  SWEEP. ,  -

   NRDGS        
  .      

10    (NRDGS 10)    TARM SGL 
  8   10  (    ). 
  80   .

10 OUTPUT 722;"TARM HOLD"!   
20 OUTPUT 722."DCV 1"!  ,  1 
30 OUTPUT 722;"MEM FIFO"!   ,  FIFO
40 OUTPUT 722;"TRIG AUTO"!   AUTO
50 OUTPUT 722;"NRDGS 10,AUTO"!10   ,  
      AUTO
60 OUTPUT 722;"TARM SGL,8"!   8 
70 END
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         -
  (  1  80)    /  ( . . 3-  

   2    13). ,  -
         50 

(31-  ,     ).

10 OUTPUT 722;"RMEM 50"!     50
20 ENTER 722;A!  
30 PRINT A!  
40 END

         
   12  17       

.

10 OPTION BASE 1!      1
20 DIM Rdgs(6)!    6 
30 OUTPUT 722;"RMEM 12,6"!  6 ,    12
40 ENTER 722;Rdgs(*)!  
50 PRINT Rdgs(*)!  
60 END

       .  
       

(1),     — .     
    3  4     6 (   -

 — ,    53  54).

10 OPTION BASE 1!      1
20 DIM Rdgs(2)!    
30 OUTPUT 722;"RMEM 3,2,6"!     3  4  
       6
40 ENTER 722;Rdgs(*)!  
50 PRINT Rdgs(*)!  
60 END

   RMEM       
           -

      . (  RMEM — 
       .)
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     ,    
     ,   

 ,       . 
  «  »  .   

   RMEM     -
  .   LIFO   .   

FIFO   .     -
 200 ,     .   -
      .

10 OPTION BASE 1 !      1
20 DIM Rdgs(200) !    200 
30 OUTPUT 722;"PRESET NORM" !TARM AUTO, TRIG SYN, DCV AUTORANGE
40 OUTPUT 722;"NRDGS 200,AUTO" !200   , 
      AUTO
50 OUTPUT 722;"MEM FIFO" !   ,  FIFO
60 OUTPUT 722;"TRIG SGL" !  
70 PAUSE !  ,    
     CONTINUE ( )
80 ENTER 722;Rdgs(*) !  
90 PRINT Rdgs(*) !  
100 END
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     .

  

       GPIB   
     (  MEM OFF). (   

 ,   (RESET)   
    (PRESET)   
.)        -

    .

ASCII-- 15   
SINT -- 2   
DINT -- 4   
SREAL-- 4   
DREAL-- 8   

–  ASCII      
 ,      -
,        -

.    ASCII   -
   ,   ,    

  .

  ASCII  2     -
 /   (cr, lf)    .  cr, lf 

    ASCII      
    ASCII.      

 ASCII         -
  RMEM       

(  = 1 ).     cr, lf   -
       . -

         
 (    ),    

  «  »      
 .



 4

 Keysight 3458A —   161

–      (3,5  4,5  -
)        

(     )   
 (SINT)    (DINT)  

  SINT. (    SINT  
 2   ,  SINT    

  GPIB ,    .)   
    (5,5    ) 

        
 DINT.

   SINT  DINT      
        

.      
 , ,      

 .     ,  -
         

 ,      -
     SINT  DINT  .

– ,    SREAL  DREAL,    -
 SINT  DINT,        

  . (     -
  ,  SREAL  DREAL -
       

    ).   DREAL -
  ,     

   .  SREAL 
     6,5  . 

 DREAL       6,5 -
 .

 OFORMAT       
(        — ASCII). 

,       
 :

OUTPUT 722;"OFORMAT DINT"
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     (   -
     )   -

      .

SINT format: +32767 or -32768 (unscaled)
DINT format: +2.147483647E+9 or -2.147483648E+9 (unscaled)
ASCII, SREAL, DREAL: +/-1.OE+38

   

   ,    GPIB   ASCII, 
   cr lf (  /  

).  cr lf       
.      -   -

  cr lf     .    
     GPIB EOI (End Or Identify,  

 ),     .  -
   .   END   6.

   SINT  DINT

  ISCALE?     
(   ASCII)       SINT 

 DINT. (     -
        SINT 
 DINT.)       

,          
       . (    

      ISCALE?,   -
    .)

  SINT

      10    
SINT,       

    .      
   TRANSFER (     -

 Hewlett-Packard 200/300    BASlC).  
TRANSFER —       
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  GPIB,         
  (DMA)  GPIB.  TRANSFER  -

,       .

10 OPTION BASE 1!      1
20 INTEGER Num_readings!  
30 INTEGER Int_rdgs (1: 10) BUFFER!    

40 REAL Rdgs(1:10)!   
50 Num_readings=10!   = 10
60 ASSIGN @Dvm TO 722!   
70 ASSIGN Int_rdgs TO BUFFER Int_rdgs(*)!     

/
80 OUTPUT @Dvm;"PRESET NORM;OFORMAT SINT;NPLC 0;NRDGS 

";Num_readings
85 !TARM AUTO, TRIG SYN, SINT OUTPUT FORMAT, MIN. INTEGRATION TIME 90

TRANSFER @Dvm TO @Int_rdgs;WAIT!  SYN,   
 

91 !  .    
  

95 !  SINT,     
(   )

100 OUTPUT @Dvm;"I SCALE?"!    
O   SINT

110 ENTER @Dvm;S!   
120 FOR I=1 TO Num_readings
130 Rdgs(I)=Int_rdgs(I)!     

  
135 !  (     

     )
140 R=ABS(Rdgs(I))!     

 
150 IF R>=32767 THEN PRINT "OVLD"!    

  
160 Rdgs(I)=Rdgs(I)*S!      

 
170 Rdgs(I)=DROUND(Rdgs(I),4)!   4 
180 NEXT I
190 END



4  

164  Keysight 3458A —   

  DINT

    ,   
,      50       

  DINT.

10 OPTION BASE 1!      1
20 INTEGER Num_readings,L,J,K!   
30 Num_readings= 50!   = 50
40 ALLOCATE REAL Rdgs(1:Num_readings)!    

50 ASSIGN @Dvm TO 722 !    
60 ASSIGN @Buffer TO BUFFER[4*Num_readings]!    

 /
70 OUTPUT @Dvm;"PRESET NORM;RANGE 10;FORMAT 

DINT;NRDGS";Num_readings
75 TARM AUTO, TRIG SYN,DCV 10 V RANGE,DINT OUTPUT FORMAT,NRDGS 

50,AUTO
80 TRANSFER @Dvm TO @Buffer;WAIT!  SYN,   

90 OUTPUT @Dvm;"1 SCALE?"!   
   DINT

100 ENTER @Dvm;S!   
110 FOR I=1 TO Num_readings
120 ENTER @Buffer USING "#,W,W";J,K!    

16-  
121 !     J  K(# =    

 
125 ! . W =     16-  

  )
130 Rdgs(I)=(J*65536.+K+65536.*(K<0))!    

140 R=ABS(Rdgs(I))!     
 

150 IF R>2147483647 THEN PRINT "OVLD"!    
  

160 Rdgs(I)=Rdgs(I)*S!   
170 Rdgs(I)=DROUND(Rdgs(I),8)!   
180 PRINT Rdgs(I)!  
190 NEXT I
200 END
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    SREAL

    ,   10  
    SREAL.

10 OPTION BASE 1!      1
20 INTEGER Num_readings!  
30 Num_readings=10!   = 10
40 ALLOCATE REAL Rdgs(1:Num_readings)!    

50 ASSIGN @Dvm TO 722!   
60 ASSIGN @Buffer TO BUFFER[4*Num_readings]!    

 /
70 OUTPUT @Dvm;"PRESET NORM;OFORMAT SREAL;NRDGS";Num_readings
75 !  SYN,   SREAL, 1 ,  

DCV, 10 
80 TRANSFER @Dvm TO @Buffer;WAIT!  SYN.   

90 FOR I=1 TO Num_readings
100 ENTER @Buffer USING "#,B";A,B,C,D!     8  
101 !  , (# =    

 , B =  
105 !8-        0  255)
110 S=1!     SREAL
120 IF A>127 THEN S=-1!     SREAL
130 IF A>127 THEN A=A-128!     SREAL
140 A=A*2- 127!     SREAL
150 IF B>127 THEN A=A+1!     SREAL
160 IF B<=127 THEN B=B+128!     

SREAL
170 Rdgs(I)=S*(B*65536.+C*256.+D)*2^(A-23)!   

  SREAL
180 Rdgs(I)=DROUND(Rdgs(I),7)!   7 . 
181 !      SREAL,   

    
185 !    1.E+38 (     

  )
190 IF ABS(Rdgs(I))=1.E+38 THEN!   :
200 PRINT "Overload Occurred"!    
210 ELSE!   :
220 PRINT Rdgs(I)!  
230 END IF
240 NEXT I
250 END
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    DREAL

        
DREAL. ,      DREAL 

 ,      , -
       (8  

 ).

10 OPTION BASE 1!      1
20 REAL Rdgs(1:10) BUFFER!   
30 ASSIGN @Dvm TO 722!   
40 ASSIGN @Rdgs TO BUFFER Rdgs(*)!     

/
50 OUTPUT @Dvm;1'PRESET NORM;NPLC 10;OFORMAT DREAL;NRDGS 10"
55 !  SYN, 10 ,  DCV,   

DREAL, 10   .
60 TRANSFER @Dvm TO @Buffer;WAIT!  SYN,   

70 FOR I=1 TO 10
80 IF ABS(Rdgs(I))=1.E+38 THEN!   :
90 PRINT "OVERLOAD OCCURRED"!    
100 ElSE!   :
110 Rdgs(I)=DROUND(Rdgs(I),8)!   
120 PRINT Rdgs(I)!  
130 END IF
140  NEXT I
150 END

        -
  TRANSFER.       

       DREAL  
 ENTER.  ENTER   ,   

    / ,     , 
   TRANSFER.  ,   ENTER  

  FORMAT OFF,     
      ASCII.

10 OPTION BASE 1!      1
20 Num_readings=20!   = 20
30 ALLOCATE REAL Rdgs(1:Num_readings)!    

40 ASSIGN @Dvm TO 722!   
50 OUTPUT @Dvm;"PRESET NORM;OFORMAT DREAL;NPLC 

10;NRDGS";Num_readings
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55 !  SYN,  DCV,   
DREAL, 10 , 20   

60 ASSIGN @Dvm;FORMAT OFF!     8 
  

70 FOR I=1 TO Num_readings
80 ENTER @Dvm;Rdgs(I)!   
90 IF ABS(Rdgs(I))=1.E+38 THEN!   :
100 PRINT "OVERLOAD OCCURRED"!    
110 ELSE!   
120 Rdgs(I)=DROUND(Rdgs(1),8)!    8 
130 PRINT Rdgs(I)!  
140 END IF
150 NEXT I
160 END
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        -
,     .     

,      
        
 ,        

       .

 

  ,  ,   
 2-   4-   ,       

  [1]     
   ,    -

   10  ,   -
  .

ARANGE OFF
DISP OFF
MATH OFF
MFORMAT SINT or DINT (     ,   
 )
OFORMAT SINT or DINT (     ,    

 )

        -
   .  ,      

 -      .   
        
    ,      

           
.     -    

      . (  ,  
    ,   

       .)

[1]         -
 .   5.
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   FIFO       
       -

  HOLD.     ,  -
    .    

       ,  -
    (    TARM).  -

     LIFO     
   —    , 

    .

         
.   ,    END ALWAYS ( -

  EOI    GPIB)     EOI 
  END ON.       

    EOI    .

        
CLEAR (    )   GPIB. 

  -       -
 ,    :

 CLEAR 722

 CLEAR      
   .    
    GPIB CLEAR .  
 B.

     

   PRESET FAST   
     .  , 

        /
 ,     ,  , 

     (    -
 ) ,     —   

.



 ,    ,   
 DEFEAT,       

    ,    
    .    -

        
.      DEFEAT 

     .   6.

4  
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 PRESET FAST

 PRESET FAST   ,   
         

      GPIB.   4-3   
  ,    PRESET FAST,   

    .
 4-3 ,     

PRESET FAST 

К

DCV 10

       10     

  .    -

         

  ,     ,    

 .    -

          10 % 

         -

,     .

AZERO OFF

         

     (    -

 ),      .

DISP OFF
,      ,  

  .

MATH OFF

 -       -
     .     

  ,    

  (  MMATH).   

.   «  »    .
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 ,      
.    /    

        -
.  .    2-   4- -

 ;         
;      -

    (     SETACV 
ANA).     (   ),  

   .     
 A       

        .

MFORMAT DINT

      SINT  DINT (   

    ;[a]  ,  

   PRESET FAST,    DINT).  

        — -

     (  MFORMAT)  , 

   . (   -

  SINT  DINT .    «  »  

).

OFORMAT DINT

      SINT  DINT (   

    ;[a]  ,  

   PRESET FAST,    DINT).  

        — -

     (  OFORMAT)  , 

   .  ,   

    ,    -

     .    SINT 

 DINT       ISCALE?   

 . (     

SINT  DINT .    «  »  ).

[a]          . 
    .  5.

 4-3 ,     
PRESET FAST ( )

К
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    .   -
       -

     SETACV SYNC  SETACV RNDM 
    ,   

 .       
     .   -

   A    -
         

   .

   .      
    .     -

 (       )  -
     .    
  A      

        .

 

      
     ,    -

  AUTO.     -
 TIMER (   SWEEP).     

TRIGGER TOO FAST      
  TIMER  SWEEP.

 

        -
 (   )     -
, , ,      — 

    .    -
    ,    

 ,    .  
         -

          -
         

 .       
   ,      

    .     
      .
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     ,  -
     (  ACBAND)  -

      . 
    A   -

         -
   . 

 

    2-   4-   
       -

     .  
   ,     -

  (OCOMP OFF).

    

       
     (> 100 000 / ). 

    .

10 OUTPUT 722;"PRESET FAST"!DCV,  10 , TARM SYN, TRIG AUTO
20 OUTPUT 722;"APER 1.4E-6"!   ,
      
25 !  >100 000 / 
30 OUTPUT 722;"MFORMAT SINT"!   SINT
40 OUTPUT 722;"MEM FIFO"!   
50 OUTPUT 722;"NRDGS 10000,AUTO!10 000   , 
     O  AUTO
60 OUTPUT 722;"TARM SGL"!  
70 END

    
(OHM  OHMF) 

      -
  2-       

(> 100 000 / ).       
 4-  ,    50  OHM  OHMF.
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10 OUTPUT 722;"PRESET FAST"!DCV,  10 , TARM SYN, TRIG AUTO
20 OUTPUT 722;"APER 1.4E-6"!   ,
      
25 !  >100 000 / 
30 OUTPUT 722;"MFORMAT SINT"!   SINT
40 OUTPUT 722;"MEM FIFO"!   
50 OUTPUT 722;"OHM 100E3"!    2- 
     ,  100 KOMW
60 OUTPUT 722;"NRDGS 10000,AUTO"!10 000   , 
      AUTO
70 OUTPUT 722;"TARM SGL"!  
80 END

    

        
   

10 OUTPUT 722;"PRESET FAST"!DCV,  10 , TARM SYN, TRIG AUTO
20 OUTPUT 722;"APER 1.4E-6"I!   ,
      
25 !   
30 OUTPUT 722;"MFORMAT SINT"!   SINT
40 OUTPUT 722;"MEM FIFO"!   
50 OUTPUT 722;"DCI 100E-3"!  ,  100 
60 OUTPUT 722;"NRDGS 5000 AUTO"!5000   , 
      AUTO
70 OUTPUT 722;"TARM SGL"!  
80 END

    
     

  

       
       

( . 10 / ).       
    ,    

50  ACV  ACDCV.

10 OUTPUT 722;"PRESET FAST"!TARM SYN, TRIG AUTO
20 OUTPUT 722;"MFORMAT SINT"!   SINT
30 OUTPUT 722;"MEM FIFO"!   
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40 OUTPUT 722;"SETACV SYNC"!   
      
50 OUTPUT 722;"ACV 10,2"!  ,  10 ,
      2 %
60 OUTPUT 722;"ACBAND 5E3,8E3"!    5   8 
70 OUTPUT 722;"NRDGS 20, AUTO"!20   , 
      AUTO
80 OUTPUT 722;"TARM SGL"!  
90 END

      
      
  

       
       -

   ( . 45 / ).    
       
,    50  ACV  ACDCV.

10 OUTPUT 722;"PRESET FAST""!TARM SYN, TRIG AUTO
20 OUTPUT 722;"MFORMAT SINT!   SINT
30 OUTPUT 722;"MEM FIFO"!   
40 OUTPUT 722;"SETACV SYNC"!   
        
50 OUTPUT 722;"ACV 10 6"!  ,  10 ,
      6 %
60 OUTPUT 722;"ACBAND 10E3,20E3”!    10   20 
70 OUTPUT 722;"NRDGS 100, AUTO”!100   , 
      AUTO
80 OUTPUT 722;"TARM SGL"!  
90 END

     
/     

       
     .    

    .   
    ,     

 .        
      .  

        -
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     60.     
      , 

   50  ACV  ACDCV.

10 OUTPUT 722;"PRESET FAST""!TARM SYN, TRIG AUTO
20 OUTPUT 722;"MFORMAT SINT!   SINT
30 OUTPUT 722;"MEM FIFO" !   ,  FIFO
40 OUTPUT 722;"SETACV SYNC"!   
      
50 OUTPUT 722;"ACV 10"!  ,  10 
60 OUTPUT 722;"NPLC 0,1""!   - 0,1 .
70 OUTPUT 722;"ACBAND 10E3,20E3"!    10   20 
80 OUTPUT 722;"NRDGS 100, AUTO"!100   , 
      AUTO
90 OUTPUT 722;"TARM SGL"!  
100 END

    /
    

       
   .      -
  .       

,      .   
         

  .      
         50. 

        
  ,    40  ACI  

ACDCI.

10 OUTPUT 722;"PRESET FAST"!TARM SYN, TRIG AUTO
20 OUTPUT 722;"MFORMAT SINT"!   SINT
30 OUTPUT 722;"MEM FIFO" !   ,  FIFO
40 OUTPUT 722;"ACI 100E-3"!  ,  100 
50 OUTPUT 722;"NPLC 0,1"!   - 0,1 .
60 OUTPUT 722;"ACBAND 10E3,20E3"!    10   20 
70 OUTPUT 722;"NRDGS 100,AUTO"!100   , 
      AUTO
80 OUTPUT 722;"TARM SGL"!  
90 END
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    (  )

        -
 .       -
,    40  FREQ  PER.

10 OUTPUT 722;"PRESET FAST"!TARM SYN, TRIG AUTO
20 OUTPUT 722;"MFORMAT SREAL"!   SREAL
30 OUTPUT 722;"MEM FIFO" !   ,  FIFO
40 OUTPUT 722;"FREQ 10, .1"! ,  10 ,   100 
50 OUTPUT 722;"ACBAND 10E3,20E3"!    10   20 
60 OUTPUT 722;"NRDGS 100, AUTO"!100   , 
      AUTO
70 OUTPUT 722;"TARM SGL"!  
80 END

     GPIB

    (    OFORMAT) 
   ,   (SINT  DINT) -

       .  
      

 .       -
 (3,5  4,5  )    

    SINT. (    SINT 
  2   ,  SINT   

      GPIB ,    
  .)     -

    (5,5    )  -
      DINT.

         -
   > 100 000 / .    
 SINT       GPIB   

    > 200 / .   
 Hewlett-Packard  200/300     -

    (DMA).  ,    
     ,  

  GPIB,    GPIB    .
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        -
   (> 100 000 / ).   

  SINT.  /     -
  > 200 / ,     . -
  ,       

  ,         
        .  -

         
  SYN (     TRIG SYN). 

 SYN      , 
        

  .  TRANSFER (  120)  
  SYN       

    GPIB,       
    (DMA)  GPIB.

10 OPTION BASE 1!      1
20 INTEGER Num_readings!  
30 INTEGER Int_rdgs(1:30000) BUFFER!   

  
40 REAL Rdgs(1:30000)!    
50 Num_readings=30000!   = 30 000
60 ASSIGN @Dvm TO 722!   
70 ASSIGN Int_rdgs TO BUFFER Int_rdgs(*)!     

/
80 OUTPUT @Dvm; "PRESET FAST"!TARM SYN,TRIG AUTO, DCV 10 V
90 OUTPUT @Dvm;"APER 1.4E-6"!   - 1,4 
100 OUTPUT @Dvm; "OFORMAT SINT"!   SINT
110 OUTPUT @Dvm; "NRDGS"; Num_readings !30 000   , 

AUTO
115 !   (  )
120 TRANSFER @Dvm TO @Int rdgs;WAIT!  SYN,   

121 !  .    
  

125 !  SINT,     
(   )

130 OUTPUT @Dvm; "ISCALE?"!    
  SINT

140 ENTER @Dvm;S!   
150 FOR I=1 TO Num_readings
160 Rdgs(I)=Int_rdgs(I)!     
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165 !  (     
     )

170 R=ABS(Rdgs(I))!     
 

180 IF R>=32767 THEN PRINT "OVLD"!    
  

190 Rdgs(I)=Rdgs(I)*S!      
 

200 Rdgs(I)=OROUND(Rdgs(I),4)!   4 
210 NEXT I
220 END

    

      (    
MFORMAT)      (  OFORMAT) 

        
  .     -

       .  -
      (3,5  4,5 -

 )      SINT. 
(    SINT   2   ,  
SINT          -

    GPIB ,      
.)        -

 (5,5    )   -
   DINT.     

        
  SREAL (     6,5  

  )   DREAL (     7,5 
 8,5  ).     -
       

      .

        
        . 

  5000       SINT.  
      «  »  -

   (   SINT)    TRANSFER 
(  130).     -

,         
   Rdgs.
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10 OPTION BASE 1!      1
20 INTEGER Num_readings!  
30 INTEGER Int_rdgs(1:30000) BUFFER!   

  
40 REAL Rdgs(1:30000)!    
50 Num_readings=30000!   = 30 000
60 ASSIGN @Dvm TO 722!   
70 ASSIGN Int_rdgs TO BUFFER Int_rdgs(*)!     

/
80 OUTPUT @Dvm; "PRESET FAST"!TARM SYN,TRIG AUTO, DCV 10 V
90 OUTPUT @Dvm;"APER 1.4E-6"!   - 1,4 
100 OUTPUT @Dvm; "OFORMAT SINT"!   SINT
110 OUTPUT @Dvm; "NRDGS"; Num_readings !30 000   , AUTO
115 !   (  )
120 TRANSFER @Dvm TO @Int rdgs;WAIT!  SYN,   

121 !  .    
  

125 !  SINT,     
(   )

130 OUTPUT @Dvm; "ISCALE?"!    
  SINT

140 ENTER @Dvm;S!   
150  FOR I=1 TO Num_readings
160 Rdgs(I)=Int_rdgs(I)!     

  
165 !  (     

     )
170 R=ABS(Rdgs(I))!     

 
180 IF R>=32767 THEN PRINT "OVLD"!    

  
190 Rdgs(I)=Rdgs(I)*S!      

 
200 Rdgs(I)=OROUND(Rdgs(I),4)!   4 
210 NEXT I
220 END

   

    TIMER   SWEEP 
       

   (     TRIGGER 
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TOO FAST). ,    TIMER   1E-4, 
     1/1E-4 = 10 000 / .  

       
 ,        (  

EXTOUT RCOMP)       Ext Out 
. ,    ,  

     / .

    ,   -
        

TARM SGL  TRIG SGL.     (  
INBUF OFF)  SGL     GPIB 

   .  ,  ,  
   TARM SGL  TRIG SGL,   -

  . ,     
    ,    
 TARM SGL  10 000 ,    
   10 000,      
  .  TIMEDATE (  90  110)   

 Hewlett-Packard  200/300   BASIC. -
      .  -

     .

10 REAL Num_readings!  
20 Num_readings=10000!   = 10 000
30 ASSIGN @Dvm TO 722!   
40 OUTPUT @Dvm;"PRESET FAST"!    

10 ,   DINT,  
45 !READINGS, TARM SYN, TRIG AUTO
50 OUTPUT @Dvm;"NPLC 0"!    (500 )
60 OUTPUT @Dvm;"MEM FIFO"!   ,  FIFO
70 OUTPUT @Dvm;"MFORMAT SINT"!   SINT
80 OUTPUT @Dvm;"NRDGS"; Num_readings ,"AUTO" ! 10000  

 , AUTO
85 !  
90 TO=TIMEDATE!  
100 OUTPUT @Dvm;"TARM SGL"!   
110 T1=TIMEDATE!  
120 PRINT "Readings per second = ";Num_readings/(T1-T0)
125 !  -    
130 END
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    ,     -
   SYN ( ),      -

       ,   
  ENTER  TRANSFER.    

     (   -
    PRESET FAST   50).

10 REAL Num_readings!  
20 Num_readings=300000!   = 300 000
30 ASSIGN @Dvm TO 722!   
40 ASSIGN @Buffer TO BUFFER[2*Num_readings]!    

 /
50 OUTPUT @Dvm; "PRESET FAST"!    

10 ,   DINT,
55 ! , TARM SYN, TRIG AUTO
60 OUTPUT @Dvm;"NPLC 0"!   
70 OUTPUT @Dvm; "OFORMAT SINT"!   SINT
80 OUTPUT @Dvm; "NRDGS "; Num_readings, "AUTO"
85 !300 000   ,   

90 TO=TIMEDATE!   
100 TRANSFER @Dvm TO @Buffer;WAIT!  SYN.   

110 T1=TIMEDATE!   
120 PRINT "READINGS PER SECOND = 11;Num_readings/(T1/T0)
125 !  -    
130 END

      ,   
  ,   -

      SINT.
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 EXTOUT

        -
,     TTL,   Ext Out,  -

   ,    
  GPIB     EXTOUT ONCE.  

       
 .     EXTOUT  -

,   ,    —   : 
NEG =  , POS =  .   -

,        Ext Out.

–   

–    

–  

–   

–  

–   EXTOUT ONCE

      .   4-5 
       .

      4-5   
  .       

.
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 4-5   
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   ,      ( -
 RCOMP)    1    

    .    
   (  SETACV SYNC  RNDM) 

       , 
        .   

       -
        .

        -
   RCOMP (     -

/  3235      200).  
      4-6.  -
         

  (  60).      Ext Trig 
    .     

 EXTOUT      -
 .     ,   

 .      
  6 .      

.

10 OUTPUT 722;"PRESET NORM"!DCV,NRDGS,1,AUTO, TARM AUTO, TRIG SYN
20 OUTPUT 722;"MEM FIFO"!   ,  FIFO
30 OUTPUT 722;"TRIG EXT"!   = 
40 OUTPUT 722;"EXTOUT RCOMP,NEG" !    
        EXTOUT,  TTL  
45 !   
50 OUTPUT 709;"SADV EXTIN"!     EXTOUT
     
60 OUTPUT 709;"CHCLOSED EXT"!     
       
70 OUTPUT 709;"SCAN 201- 206"!   01-06  
       200
75 !     01,   
80 END
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 4-6   

 

   ,     (  
BCOMP)    1    

  .       
NRDGS  SWEEP.  BCOMP    -

        
   .     -
,   ,      BCOMP 

 15     .    -
     4-6.

10 OUTPUT 722;"PRESET NORM"!DCV, NRDGS 1,AUTO, TARM AUTO, TRIG SYN
20 OUTPUT 722;"MEM FIFO" !   ,  FIFO
30 OUTPUT 722;"TRIG EXT"!   = 
40 OUTPUT 722;"EXTOUT BCOMP, NEG"!   
     ,  TTL  
50 OUTPUT 722;"NRDGS 15, AUTO"!15   
55!   
60 OUTPUT 709;"SADV EXTIN"!     EXTOUT
     
70 OUTPUT 709;"CHCLOSED EXT"!     
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80 OUTPUT 709;"SCAN 201- 206"!   01-06  
       200
85 !     01,  
90 END

 

   (  ICOMP)   
RCOMP,      1   -

 .     ICOMP,   
     ,    

  ( .  4-5).  ICOMP  -
          

.    ,    -
  (   ).   ICOMP  

   ,       
,     RCOMP.   

   ICOMP     
    6  .  ,  

  40    .   
  TRIGGER TOO FAST    

        
.       

  4-6.

10 OUTPUT 722;"PRESET NORM"!DCV, NRDGS,1,AUTO, TARM AUTO, TRIG SYN
20 OUTPUT 722;"MEM FIFO"!   ,  FIFO
30 OUTPUT 722;"TRIG EXT"!   = 
40 OUTPUT 722;"TBUFF ON"!   
50 OUTPUT 722 "EXTOUT ICOMP,NEG"!    
       EXTOUT, TTL  
55 !   
60 OUTPUT 709;"SADV EXTIN"!     EXTOUT
     
70 OUTPUT 709;"CHCLOSED EXT"!     
       
80 OUTPUT 709;"SCAN 201- 206"!   01-06  
       200
85 !     01,  
90 END
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   ,      (  
APER)   , ,    

 .       
         -

       -
.        -
    . ,  

       -
      -
       .  

      APER   
        ,  

   ,       
   .     -

    APER    
( .  4-5):

OUTPUT 722;"EXTOUT APER,POS"

 

   ,     (  SRQ) 
   1     -

   GPIB.     
     (  , 

    GPIB)     
       ( -
     .   «  

 »,  3).



     SRQ  ,  
      ( ,    

CSB).    ,     -
,      SQR (  RQS), -
  EXTOUT SRQ.  EXTOUT SRQ   

    SRQ.    -
   .
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        -
    SRQ.    

   .    -
 (  120)      
       10 . 

        -
  0 (      -

).     GPIB SRQ (    30) 
     Ext Out (    40).  

         
   .

10 OUTPUT 722;"SUB EXTSRQ"!     
"EXTSRQ"

20 OUTPUT 722;-"PRESET NORM"! PRESET,TRIG SYN, TARM AUTO, NRDGS 
1,AUTO

30 OUTPUT 722;"RQS 1"!     

40 OUTPUT 722;"EXTOUT SRQ,POS"!  SRQ EXTOUT,  
 

50 OUTPUT 722;"OHMF 10E3"!    
2-  ,  10 KOM

60 OUTPUT 722;"NPLC 100"!   - 100 .
70 OUTPUT 722;"OCOMP ON"!   
80 OUTPUT 722;"TRIG EXT"!   
90 OUTPUT 722;"MATH CTHRM10K"!   

   10 
100 OUTPUT 722;"CSB"!   
110 OUTPUT 722;"SUBEND"!  
120 OUTPUT 722;"CALL EXTSRQ"!  
130 END
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 EXTOUT ONCE

   EXTOUT ONCE   Ext Out  -
    1 .    
 EXTOUT ONCE      

(  EXTOUT ).      
.  EXTOUT ONCE     -

       
  .

10 OUTPUT 722;"SUB EXTONCE"!     
"EXTONCE"

20 OUTPUT 722;"EXTOUT ONCE"!    
 

25 !    
30 OUTPUT 722;"PRESET FAST!FAST READINGS, TARM SYN, TRIG AUTO"
40 OUTPUT 722;"MEM FIFO"!   ,  FIFO
50 OUTPUT 722;"NRDGS 20"!20   
60 OUTPUT 722;"TARM SGL"!  20 
70 OUTPUT 722;"EXTOUT ONCE"!    

   
75 !  
80 OUTPUT 722;"OCOMP ON"!   
90 OUTPUT 722;"OHM 1E3"!    2-  

,  1 KOM
100 OUTPUT 722;"NRDGS 40"!40   
110 OUTPUT 722;"TARM SGL"!  40 
120 OUTPUT 722;"SUBEND"!  
130 OUTPUT 722;"CALL EXTONCE"!  
140 END
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     /   -

 .      -
  : , , 

, dB, dBm,     -
,    ,   .  

       / -
       , 

   ,   .   -
        

,       .

  «    » 
 « »

        
,      .   

        -
         . 
          

  GPIB.      -
  (    STAT  PFAIL)  

        
           GPIB. 

(        -
       .) -

  STAT  PFAIL     
        MMATH. 

       -
.   /    -

        
   1    FAILED 

HIGH (   )  FAILED LOW 
(   )     

/  .
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MATH (      )  MMATH (  

 ),      (DB, 
DBM, FILTER, NULL, PERC, PFAIL, RMS, SCALE  STAT    -

,   ,     -
 «  »    ).   

       , 
/  ,   RESET  

   PRESET. ,    NULL 
  :

OUTPUT 722; "MATH NULL" !  NULL    

OUTPUT 722; "MMATH NULL" !     

      . -
          . 

,    NULL  SCALE   
:

OUTPUT 722;"MATH NULL, SCALE" !   NULL  SCALE 
   

OUTPUT 722;"MMATH NULL, SCALE" !   NULL  SCALE 
  

       
:

OUTPUT 722;"MATH OFF" !   .    
 

OUTPUT 722;"MMATH OFF" !   .  
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   MATH OFF  MMATH OFF.    

   (      -
,         ),  

:

OUTPUT 722;"MATH CONT" !    
     

OUTPUT 722;"MATH CONT" !    
    

       , 
 :

OUTPUT 722;"MATH CONT,CONT" !    
     

OUTPUT 722;"MATH CONT" !     
   

 

  4-4  ,    
          

.

 4-4   

 

 
 

DEGREE     FILTER  RMS

LOWER      STATS 

MAX     PFAIL

MEAN      STATS

MIN     PFAIL

NSAMP     STATS
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   SMATH      -
  (   SDEV). ,    22 

  DEGREE  :

OUTPUT 722;"SMATH DEGREE,22"

   RMATH      -
 . ,     -

      RES.

10 OUTPUT 722;"RMATH RES"
20 ENTER 722;A
30 PRINT A
40 END

 NULL

 NULL      (   
).   :

 =  - OFFSET

:

OFFSET — ,    OFFSET (  -
  ).

 —     .

OFFSET    NULL  SCALE

PERC     PERC

REF     DB

RES     DBM

SCALE    SCALE

SDEV     STATS

UPPER      STATS

PFAILNUM       PFAIL   

 4-4   ( )
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   NULL     (  -
  )   ,    

(     )    OFFSET. 
       .  

,       ,   
    OFFSET    SMATH.  

    ,      
   (    )   
,    (     ).

   NULL —    
  2-  .      

   2-   (  OHM) 
     .    

 NULL.    (  -
 )    OFFSET.   

  ,   .   -
      OFFSET    

 ,    NULL   -
.      ,   -

  4-  ,     
         

     .  
,        
  ,    

  .

       
NULL      20 .   

  NULL     (  50). 
    OFFSET   3,05.  20  

   90,       3,05.

10 OPTION BASE 1!      1
20 DIM Rdgs(20) !    20 
30 OUTPUT 722;"PRESET NORM"!PRESET, NRDGS 1,AUTO, DCV 10
40 OUTPUT 722;"MATH NULL"!  .  NULL   

 
50 OUTPUT 722;"TARM SGL"!   1,    

OFFSET
60 OUTPUT 722;"SMATH OFFSET,3.05"!  3.05   OFFSET
70 OUTPUT 722;"NRDGS 20"!20   
80 OUTPUT 722;"TRIG SYN"!   SYN
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90 ENTER 722;Rdgs(*)!  SYN,  , 
    NULL

100 PRINT Rdgs(*)!  ,    
 NULL

110 END

       
NULL      20 .   

  MMATH NULL   21    
      FIFO.   80  

 ,    OFFSET.    -
 OFFSET   3,05.      

20,      NULL.

10 OPTION BASE 1!      1
20 DIM Rdgs(20) !    20 
30 OUTPUT 722;"PRESET NORM"!PRESET, NRDGS 1,AUTO, DCV 10
40 OUTPUT 722;"MEM FIFO"!   ,  FIFO 

OUTPUT 722; "MMATH NULL" !     

60 OUTPUT 722;"NRDGS 21"!21   
70 OUTPUT 722;"TRIG SGL" !  
80 ENTER 722;A!       

90 OUTPUT 722;"SMATH OFFSET,3.05"!  3.05   OFFSET
100 ENTER 722;Rdgs(*)!      ,
105 !       NULL
110 PRINT Rdgs(*)!  ,    

 NULL
120 END

 SCALE

 SCALE       -
      . -
  :

 = (  - OFFSET)/SCALE

:

 —  .
OFFSET —  ,    OFFSET (  -

 = 0; ,        OFFSET, 
      NULL).
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SCALE —  ,    SCALE
(  = 1).

,        (  
  0     1).   -

   OFFSET  SCALE    SMATH.

       20   2  -
      .  

 0    OFFSET,   -
       .

10 OPTION BASE 1!      1
20 DIM Rdgs(20)!    20 
30 OUTPUT 722;"PRESET NORM"!PRESET, NRDGS 1,AUTO, DCV 10, TRIG SYN
40 OUTPUT 722;"NRDGS 20"!20   
50 OUTPUT 722;"MATH SCALE"!   SCALE  
      
60 OUTPUT 722;"SMATH SCALE 2"!  2   SCALE
70 ENTER 722;Rdgs(*)!  SYN,   
80 PRINT Rdgs(*)!   
90 END

         -
 1      2   

    .

10 OPTION BASE 1!      1
20 DIM Rdgs(20)!    20 
30 OUTPUT 722;"PRESET NORM"!PRESET, NRDGS 1,AUTO, DCV 10, TRIG SYN
40 OUTPUT 722;"MEM FIFO"!   ,  FIFO
50 OUTPUT 722;"NRDGS 20"!20   
60 OUTPUT 722;"MMATH SCALE"!   SCALE   

 
70 OUTPUT 722;"SMATH OFFSET 1"!  1   OFFSET
80 OUTPUT 722;"SMATH SCALE 2"!  2   SCALE
90 OUTPUT 722;"TRIG SGL"!  
100 ENTER 722;Rdgs(*)!!      

,
105 !       SCALE
110 PRINT Rdgs(*)!    
120 END
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 Percent

  PERC      
      PERC.   

:

 = ((  - PERC)/PERC) � 100

:

 —  .
PERC —  ,    PERC (   

  = 1).

  PERC     
 (  )      -

. ,      -
     10 .   60  

  (10)   PERC.   70  20 
.      10   -

,    0.    , , 
10,1   ,   :

 = ((10,1 - 10)/10) � 100 = 0,01 � 100 = 1

10 OPTION BASE 1!      1
20 DIM Perc(20)!    20  
30 OUTPUT 722;"PRESET NORM"!PRESET, NRDGS 1,AUTO, DCV 10, TRIG SYN
40 OUTPUT 722;"NRDGS 20"!20   
50 OUTPUT 722;"MATH PERC"!   PERC  
      
60 OUTPUT 722;"SMATH PERC 10"!  10   PERC
70 ENTER 722;Perc(*)!  SYN,    
80 PRINT Perc(*)!    
90 END

    ,   
,      PERC   

.

10 OPTION BASE 1!      1
20 DIM Perc(20)!    20  
30 OUTPUT 722;"PRESET NORM"!PRESET, NRDGS 1,AUTO, DCV 10, TRIG SYN
40 OUTPUT 722;"MEM FIFO"!   ,  FIFO
50 OUTPUT 722;"NRDGS 20"!20   
60 OUTPUT 722;"MMATH PERC"!   PERC  
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70 OUTPUT 722;"SMATH PERC 10"!  10   PERC
80 OUTPUT 722;"TRIG SGL"!  
90 ENTER 722;Perc(*)!      ,
95 !   PERC
100 PRINT Perc(*)!    
110 END

 DB 

  DB     -
.   :

 = 20  log10( /REF)

:

 —  .
REF —  ,    REF (  = 1).

   SMATH      REF.

      DB   
       -

.   40     (0,1 ) 
   REF.     

    .

10 OUTPUT 722;"PRESET NORM"!PRESET, NRDGS 1,AUTO, DCV 10, TRIG SYN
20 OUTPUT 722;"ACV"!   ,
       
30 OUTPUT 722;"SETACV ANA"!   
      
40 OUTPUT 722;"SMATH REF 0.1"!  0,1   REF
50 OUTPUT 722;"MATH DB"!   DB   
     
60 ENTER 722;A!  SYN,   DB
70 PRINT A!  DB
80 END

,      0,1 ,  -
 — 10 ,    :

20  log10(10/0,1) = 20  log10100 = 40 
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    ,   
,      DB   

.

10 OUTPUT 722;"PRESET NORM"!PRESET, NRDGS 1,AUTO, DCV 10, TRIG SYN
20 OUTPUT 722;"ACV"!   ,
       
30 OUTPUT 722;"SETACV ANA"!   
      
40 OUTPUT 722;"MEM FIFO"!   ,  FIFO
50 OUTPUT 722;"SMATH REF 0.1"!  0,1   REF
60 OUTPUT 722;"MMATH DB"!   DB  
      
70 OUTPUT 722;"TRIG SGL"!  
80 ENTER 722;A!      ,
85 !   DB
90 PRINT A!   DB
100 END

 DBM

  DBM   , -
     1 .  -

 :

 = 10  log10( 2/RES/1 )

:

 —   .
REF —   ,    RES 
(  = 50).

   SMATH      RES.

      DBM   
    ,   . 

  40      RES ( , 
8 ).   ,   ,  -

  DBM.

10 OUTPUT 722;"PRESET NORM"!PRESET, NRDGS 1,AUTO, DCV 10, TRIG SYN
20 OUTPUT 722;"ACV"!   ,
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30 OUTPUT 722;"SETACV ANA"!   
      
40 OUTPUT 722;"SMATH RES 8"!  8   RES
50 OUTPUT 722;"MATH DBM"!   DBM  
      
60 ENTER 722;A!  SYN,   DBM
70 PRINT A!  DBM
80 END

,      10 , 
  :

10  log10(102/8/1 ) = 40,97 

    ,   
,      DBM   

.

10 OUTPUT 722;"PRESET NORM"!PRESET, NRDGS 1,AUTO, DCV 10, TRIG SYN
20 OUTPUT 722;"ACV"!   ,
       
30 OUTPUT 722;"SETACV ANA"!   
      
40 OUTPUT 722;"MEM FIFO"!   ,  FIFO
50 OUTPUT 722;"SMATH RES 8"!  8   RES
60 OUTPUT 722;"MMATH DBM"!   DBM   

    
70 OUTPUT 722;"TRIG SGL"!  
80 ENTER 722;A!      ,
85 !   DBM
90 PRINT A!   DBM
100 END
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 Statistics

   STAT     
        -

.  :  , -
 ,  ,     

.   4-5   STAT   .  -
  RMATH       STAT.

 4-5  STAT

 

SDEV  

MEAN    

NSAMP     

UPPER     

LOWER     

      STAT   
        20 -

  .        -
      
.

10  OPTION BASE 1!      1
20  DIM Rdgs(20) !    20 
30  OUTPUT 722;"PRESET NORM"!PRESET, NRDGS 1,AUTO, DCV 10, TRIG SYN
40  OUTPUT 722;"NRDGS 20"!20   
50  OUTPUT 722;"MATH STAT"!   STAT  
        
60  ENTER  722 Rdgs(*)!  SYN,  
70   OUTPUT 722;"RMATH SDEV"!  
       
80   ENTER  722;S!   
90   PRINT S!   
100 END

       STAT 
     20 ,   . 

 STAT       -
. . .    STAT     
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 .     ,     -
      STAT    -
 (      MEMORY ERROR).

10 OUTPUT 722;"PRESET NORM"!PRESET, NRDGS 1,AUTO, DCV 10, TRIG SYN
20 OUTPUT 722;"MEM FIFO" !   ,  FIFO
30 OUTPUT 722;"NRDGS 20"!20   
40 OUTPUT 722;"TRIG SGL"!  
50 OUTPUT 722;"MMATH STAT"!   STAT  
      
60 OUTPUT 722;"RMATH SDEV"!  
     
70 ENTER  722;S!   
80 PRINT S!   
90 END

 Pass/Fail

  PFAIL     
   ,    MAX 

 MIN.         -
  /  .  ,   

PFAILNUM   ,    
   PFAIL   .   -

    (MAX  MIN)  0.    
SMATH        .

      PFAIL   
    20    

      11   9 .   
   HI/LO LIMIT   (  2). 

        
  PFAILNUM    .

10 OPTION BASE 1!      1
20 DIM Rdgs(20)!    20 
30 OUTPUT 722; "PRESET NORM"!PRESET, NRDGS 1,AUTO, DCV 10, TRIG SYN
40 OUTPUT 722;"MATH PFAIL"!   PFAIL   

 
50 OUTPUT 722;"SMATH MIN 9"!   = 9 
60  OUTPUT 722;"SMATH MAX 11"!   = 11 
70 OUTPUT 722;"CSB"!   
80  OUTPUT 722;"RQS 2"!   HI/LO  
90 OUTPUT 722;"NRDGS 20"!20   
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100 ENTER 722;Rdgs(*)!  SYN,  
110 OUTPUT 722; "STB?"!      

120 ENTER 722;A!    
130 IF BINAND(A,2) THEN!     2:
140 PRINT "HI/LOW LIMIT TEST FAILED"!    
150 OUTPUT 722; "RMATH PFAILNUM"!   PFAILNUM
160 ENTER 722;B!    
170 PRINT "NUMBER OF READINGS THAT PASSED BEFORE FAILURE WERE";B
175 !     PFAILNUM
180 ELSE!   2   :
190 PRINT "HI/LOW LIMIT TEST PASSED"!     

 
200 END IF
210 END

    ,   
,      PFAIL    -

  20 ,   .  PFAIL   
    . . .  -

  PFAIL      .  
   ,        

   PFAIL     (  -
    MEMORY ERROR).

10 OUTPUT 722;"PRESET NORM"!PRESET, NRDGS 1,AUTO, DCV 10, TRIG SYN
20 OUTPUT 722;"MEM FIFO"!   ,  FIFO
30 OUTPUT 722;"SMATH MIN 9"!   = 9 
40 OUTPUT 722;"SMATH MAX 11"!   = 11 
50 OUTPUT 722;"CSB"!   
60 OUTPUT 722;"RQS 2"!   HI/LO  
70 OUTPUT 722;"NRDGS 20"!20   
80 OUTPUT 722;"TRIG SGL"!  
90 OUTPUT 722;"MMATH PFAIL"!   PFAIL   

 
100 OUTPUT 722;"STB?";!      

110 ENTER 722;A!    
120 IF BINAND(A,2) THEN!     2:
130 PRINT "HI/LOW LIMIT TEST FAILED"!    
140 OUTPUT 722; "RMATH PFAILNUM"!   PFAILNUM
150 ENTER 722;B!    
160 PRINT "NUMBER OF READINGS THAT PASSED BEFORE FAILURE WERE";B
165 !     PFAILNUM
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170 ELSE!   2   :
180 PRINT "HI/LOW LIMIT TEST PASSED"!     

 
190 END IF
200 END

 FILTER

      
   ,     RC- . 

          
  .   :

 = (  )×(DEGREE-1)/
DEGREE + /DEGREE

:

      -
 ,   —   FILTER.

 —  .
 DEGREE    .

  DEGREE    
  . . .    DEGREE  
 20,       

63 %      20 .    
        -

  DEGREE.    (R×C)  
    :

t
1
fs
----

1
DEGREE

DEGREE 1–
----------------------------------ln

---------------------------------------- 1–=

:

t =   (R×C)
fs =  ,    : 

1/   (    TIMER  NRDGS) 
 1/   (    SWEEP). 

  TIMER  SWEEP  , .  « -
   »    . 
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   DEGREE  10,  (R×C)  
  :

t  (1/fs) × DEGREE

 (   ),    
 200 ,    DEGREE — 20,   

:

t
1

200
----------

1
20

20 1–

----------------ln

--------------------- 1– 0 092 c= =

         -
   DEGREE   :

t  (1/200) × 20 = 0,1 

 RMS

  RMS     
      

 (    DCV, DSAC  DSDC) -
 .

       1    
   RMS   -

     .    
  10        

   .     
 20         -
  .    

        -
  (    DCV, DSAC  DSDC)   

  STATS.     
,    SDEV,  -

     .



 4

 Keysight 3458A —   207

    RMS   
     FILTER    -
 ,      .   

   RMS:

 
2

DEGREE 1– 
DEGREE

2

DEGREE
---------------------------+

---------------------------------------------------------------------------------------------------------------------=

:

      -
 ,   —   FILTER.

 —   .
 DEGREE    .

 

 ,    , -
        

       .   4-6 
    ,  

  .    -
  2-   (  OHM),    4-   

(  OHMF).      -
  4-  . ,     

 ,      -
 ( .  « »  « »   3).

 4-6  ,    

 

 

CTHRM2K  =  (°C)  2  (40653A)

CTHRM  =  (°C)  5  (40653B)

CTHRM10K  =  (°C)  10  (40653A)

FTHRM2K  =  (°F)  2  (40653A)

FTHRM  =  (°F)  5  (40653B)
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   10       .

10 OUTPUT 722;"PRESET NORM"!  
     ,  
20 OUTPUT 722;"OHMF 10E3"!    
      4-  ,  10 KOM
30 OUTPUT 722;"MATH CTHRM10K"!    ,
      10 
40 OUTPUT 722;"TRIG SGL"!  
50 ENTER 722;A!  
60 PRINT A!  
70 END

FTHRM10K  =  (°F)  10  (40653C)

CRTD85
 =  (°C)  100 ,  = 0,00385

(40654A  406548)

CRTD92  =  (°C)  100 ,  = 0,003916

FRTD85
 =  (°F)  100 ,  = 0,00385

(40654A  40654B)

FRTD92  =  (°F)  100 ,  = 0,003916

 4-6  ,    

 ( )
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      211

      213

       215

        220

      225

     230

       240
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     -
     ( ).   5-1 

   .     -
   ,    

     .

      3458A-2   D, 
           -

  .

 



 5-1  
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   ,   -
 ,     -

.   5-1     
  .   5-2   

-        -
.   5-3      -

     .
 5-1  

 

 

   

 

 

DCV 100 ./ DC — 150 [a]

[a]   .     . «  A:  
»   447.

 

 
50 ./  DC — 12 

100 / [b]

[b]    (     .   
« »).

DC — 12 

 5-2   



-

   

5
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 5-3   

        -
    .     
   .  ,     

         
.         -

      ,  -
            

  .     -  
        . (   

        
  .)     

.  «  »   4.
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  (  ) :

        
     F,    

     (  ) 
     2F   .

        
      

.   —  ,   
,   TIMER,   effective_interval, 
  SWEEP. , ,   

effective_interval  20 .      -
 1/20  = 50 000   .

  5-4  ,    -
   2F.    ,   

   ,   
    .



 

 5-4   -    

  -
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         -
    ,  1/2   . 

         
 .     

      , 
         -

   .     
,     .
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   ,      -
   , ,     
        

  .      
   (    ). , 

  5-5       
  0    .

+5 

–5 

0 

0 


+5 


–5 

 5-5        

  

   

       
         

(  TRIG LEVEL)    (  NRDGS n, 
LEVEL).        

        
( .   « »).    

,     ,    
       10 .   

         
    .   «   

 », «  » 
 « ».
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 LEVEL         -
   . (       

     .)  LEVEL  
   (AC  DC)    .

            
 .  ,       

    ( , DSAC  SSAC)   
        -

      .      
     ( , DCV, DSDC, SSDC),  

          
 LEVEL.           -

      .

 SLOPE    .    
        -

 ,  0 %    (  
     ),   -
          . 

 ,        
  ( . .  5-6)      

LEVEL (  TRIG LEVEL).

        -
      +5  (50 %   

 10 )    (     ). 
     10     

 10 ,   ,     5-6.

10 OUTPUT 722;"PRESET DIG" !DCV DIGITIZING, 10 V RANGE

20 OUTPUT 722;"TRIG LEVEL" !SELECT LEVEL TRIGGER EVENT

30 OUTPUT 722;"SLOPE NEG"!TRIGGER ON NEGATIVE SLOPE OF SIGNAL

40 OUTPUT 722;"LEVEL 50, AC" !LEVEL TRIGGER AT 50% OF 10 V RANGE,

45 !AC-COUPLED

50 END



+10 

 +5 

  0 

–10 
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 5-6   , 50 %,  , 

    

        -
      –5  (–50 %   

 10 )    (     ).  
    ±10      10 , 

  ,     5-7.

10 OUTPUT 722;"PRESET DIG" !DCV DIGITIZING, 10 V RANGE

20 OUTPUT 722;"TRIG LEVEL" !SELECT LEVEL TRIGGER EVENT

30 OUTPUT 722;"SLOPE POS"!TRIGGER ON POSITIVE SLOPE OF SIGNAL

40 OUTPUT 722;"LEVEL -50,AC"!LEVEL TRIGGER AT -50% OF 10 V RANGE,

45 !(-5 V) AC-COUPLED

50 END

+10 

 +5 

  0 

–10 

 –5 

 5-7   , –50 %,  , 
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       ;    

    5      
–5   .       

  (–25 %)        
–2,5    .     5-8.

10OUTPUT 722;"PRESET DIG" !  DCV,  10 

20OUTPUT 722;"TRIG LEVEL" !   LEVEL

30OUTPUT 722;"SLOPE POS" !     

40OUTPUT 722;"LEVEL - 25, DC" !    -25%  10  

45!  

50 END

–2,5 

 0 

  5 

–10 

 5-8   , –25 %,  , 

    

  

     ,    -
        . 

     3   75    
  -     . 

       :

OUTPUT 722; "LFILTER ON"



        
         

         
ACV  ACDCV (SETACV SYNC).
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 (    ).  -
     ,     -

  .     
      ( . ) 

    ,    
(  28 )     100 000  
  (    50 000   ). 
       

    ( . «  A:  
»   447),    

          
  150  (    12    

 ).       -
     ,   

   (  500     2   -
  ).

 PRESET DIG       
     50 000  

 .   PRESET DIG    
3           0  
  .  .  PRESET DIG:

TARM HOLD --  

TRIG LEVEL --     

LEVEL 0,AC --     0%  (0 ),   . 

TIMER 20E-6 --    20 

NRDGS 256,TIMER -- 256   ,   TIMER

DCV 10 --   ,  10 

DELAY 0 --  

APER 3E-6 --   3 

MFORMAT SINT -- @@         

OFORMAT SINT --          
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AZERO OFF --     

DISP OFF --  

  PRESET DIG     
   TIMER     

   APER.     -
   500 .

   

–       -
   /   SINT,    -

  ≤1,4 .  ,    
 >1,4 ,    /   

DINT. (       4.)

         
 /   ,     -

/  SINT     10,8  .    -
  >1,4  ,     , 

    SINT (      -
).     /  SINT  -

  >10,8      
,   ,       
.     10,8  ,   
  /   DINT,   -

 .

–        
TIMER   SWEEP    -

 .   ,   
PRESET DIG (  10 ),       

 DCV  RANGE (  max_input).   
 max_input    :
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 max._input   

 0  0,12 100 120 

 >0,12  1,2 1 1,2 

 >1,2  12 10 12 

 >12  120 100 120 

 >120  1E3 1000 1050 

–    (   ,  
   )    -

  .     
 .   4.     -

      TIMER   
NRDGS n,TIMER,   SWEEP.  NRDGS  SWEEP 

:    -
 . (    SWEEP  -
 TIMER  .)

–   —   ,     -
   .    -
        

   2      .  
       

         500  
 1 c.        

 .       -
,   .   5-2 -
    ,    

  3     , 
 ,     .



 5-2       

  

    3 

2 16 100 

500 15 400 

1 16 206 

3  17 69 

6 18 35 

100 21 2 

5
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    256   -
    100 000       

     SINT.     
      SINT.   

    SINT   .   
 100       , 
  .       -

     200 / .    
   TRIGGER TOO FAST.   

  .  «   
   GPIB»   4.

10 OPTION BASE 1!      1

20 Num_samples=256!   

30 INTEGER Int_samp(1:256) BUFFER!    
 

40 ALLOCATE REAL Samp(1:Num_samples)!   
   

50 ASSIGN @Dvm TO 722!   

60 ASSIGN @Int_samp TO BUFFER Int_samp(*)!    
 /
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70 OUTPUT @Dvm;"PRESET DIG"!TARM HOLD, DCV,   10 , 
256 

71 !  ,   TIMER,   = 
20 , 

75 !  (0%,   . ),   3 , 
 SINT

80 OUTPUT @Dvm;"TIMER 10E-6"!    10 

90 OUTPUT @Dvm;"APER 1.4E-6"! .    
 100 

100 OUTPUT @Dvm;"MEM FIFO"!   ,  FIFO

110 OUTPUT @Dvm; "TARM SYN"!    

120 TRANSFER @Dvm TO @Int_samp;WAIT!  SYN,   

121 !   ,      
 ;

122 !      
  SINT,  

123 !   (   )

130 OUTPUT @Dvm; "ISCALE?"!    
  SINT

140 ENTER @Dvm;S!   

150 FOR I=1 TO Num_samples

160 Samp(I)=Int_samp(I)!    
    

165 !(      
    )

170 R=ABS(Samp(I))!     
 

180 IF R>=32767 THEN PRINT "OVLD"!    
  

190 Samp(I)=Samp(I)*S!      
 

200 Samp(I)=DROUND(Samp(I),4)!   4 

210 NEXT I

220 END



5

 Keysight 3458A —   225

 

     -
 , . .      -

,         -
  .      .  

       -
        -

 (12 ).  ,     
  ,      ,  

     ( . «  A: 
 »   447).

        -
         

 .        -
      500   -

      2    
.        

    .     
 .    -

      (50 000  
      100 000 /    

  ).

       
DSAC  DSDC.  DSAC      

, . .      . 
 DSDC      , . .  

 .     .

  5-9  20    -
    (    -
 ).     

     20 .
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 5-9  

   

–       
     ; 

        DSAC  
DSDC (  max._input).    
max._input    :

 

 max._input
 

 SINT  DINT

 0  0,012 10 12 50 

 >0,012  0,120 100 120 500 

 >0,120  1,2 1 1,2 5,0 

 >1,2  12 10 12 50 

 >12  120 100 120 500 

 >120  1E3 1000 1050 1050 
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 ,     /  
 DINT     -

  500 % (  5 )    10 , 100 , 
1 , 10   100 .        

   .      , 
    . ,  -

    20     
 10 .       15   -
 150 %     (  LEVEL 150). (  

       -
    >2    >120 % ; 

     ≤120 %     12  
     .)

–    (   ,  
   )    

.  ,      
      -

.      .   4. 
       

 TIMER   NRDGS n,TIMER,   SWEEP 
(  SWEEP  ).  NRDGS  SWEEP 

:    -
 . (    SWEEP  -
 TIMER  .)

–        
 ≥1        

-    .    
  ,   500    

 (  DELAY 500E-9).
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       -
      .  

SWEEP   30   200 .     
  250 %    10  (250 %  10  = 25 ). 

        DINT.  
   ,     . 
   110      

 ,   .      
      134 / .  -

     TRIGGER TOO FAST.  -
   .  «  

    GPIB»   4.

10 OPTION BASE 1!      1

20 INTEGER Num_samples,I,J,K!   

30 Num_samples = 200!200 

35 ASSIGN @Dvm TO 722!   

40 ASSIGN @Buffer TO BUFFER [4*Num_samples]!   
 

45 !   (4 /  * 200  = 800 )

50 ALLOCATE REAL Samp(1:Num_samples)!   
   

60 OUTPUT @Dvm;"PRESET FAST"!  DINT, TARM SYN, TRIG AUTO

70 OUTPUT @Dvm; "SWEEP 30E - 6,200"!  30 m , 200 

80 OUTPUT @Dvm; "DSDC 10"!  , 
  10 

90 OUTPUT @Dvm;"LEVEL 250, DC"!     250 % 
  (25 )

100 OUTPUT @Dvm;TRIG LEVEL"!    

110 OUTPUT @Dvm; "MEM FIFO"!   ,  FIFO

120 TRANSFER @Dvm TO @Buffer;WAIT!    
 

130 OUTPUT @Dvm; "ISCALE?"!    
  DINT
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140 ENTER @Dvm;S!   

150 FOR I=1 TO Num_samples

160 ENTER @Buffer USING "#,W,W";J,K!    
16-  

161 !     J  K(# =    

165 ! . W =     16-  
  )

170 Samp(I)=(J*65536.+K+65536.*(K<0))!  
  

180 R=ABS(Samp(I))!    
  

190 IF R>2147483647 THEN PRINT "OVLD"!    
  

200 Samp(I)=Samp(I)*S!   

210 Samp(I)=DROUND(Samp(I),8)!   

220 PRINT Samp(I)!   

230 NEXT I

240 END
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  (  )  
         -

.        -
,    .    

        
        , -

   .

    ,    
    10     10   -
     20    

.  ,     
       12  (  

      ). 
       -
     2 .   (  -

 )     , 
      ( . «  A: 

 »   447).   -
        

     .

      SSAC  SSDC. 
 SSAC       -
 , . .     -

 .  SSDC    
    , . .   ,  -

  .

 

        -
     .  ,     

    (effective_interval)     
(      ),   -

       -
 . , ,    
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    10    5  
effective_interval  .     1/5E-6 

 200 000   . (    -
        -
, . .      , -

, 100 000  50 000   .)   5-10 , 
      .  effective_interval 

  5     20. effective_interval   
    SWEEP.   

effective_interval      ,  
 ( . .  )      -

  .

          
   5 .      

   5        5 .  -
         

 5      5 .     5-11, 
      ,  -

       20    
5 .  ,       

 200 000   .

 1  2

 3  4

 5-10  
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 5-11   

    

    ,   
 -       . 

        .  -
      EXT  LEVEL.  

    EXT (   SSRC EXT) 
     Ext Trig . 

    ,    . 
  5-12        -

.  ,    5-12   
       .     
        .





 

 

+5 B

 0 B
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 5-12      

    EXT

     LEVEL (  -
   / ) ,   

        (  
 ).   5-10 ,    -

    LEVEL (      LEVEL 
  0 %,  ,    ). 
      .  
    0    .  

     (    5 ). 
       (  

2  )       
 5 .      ,    -
   .

    SSDC    -
 1     5    5   . 

 SWEEP      
4000    effective_interval 10 .  60–80  
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 LEVEL.    ,  -
       7,5    

(75 %    10 ).  90    
,        

.

10 OUTPUT 722;"PRESET FAST"!TARM SYN, TRIG AUTO,  DINT

20 OUTPUT 722;"MEM FIFO"!   ,  FIFO

30 OUTPUT 722;"MFORMAT SINT"!    SINT

40 OUTPUT 722."SSDC 10"! ,   10 , 
     LEVEL

45 ! (  )

50 OUTPUT 722;"SWEEP 10E-9,4000"!4000 ,  
 10 

60 OUTPUT 722;"LEVEL 75 DC"!     75%  , 
  . 

70 OUTPUT 722;"SLOPE POS"!      

80 OUTPUT 722;"SSRC LEVEL"!     
 LEVEL

90 OUTPUT 722; "TARM SGL"!  

100 END

  

–          
  (      4).  -
      (  

TARM)      (  SSRC).

–      NRDGS. 
     effective_interval,  

 SWEEP.   effective_interval  -
  10 .    -

  50 .    (   20   
).
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–       
    ;  -

       SSAC  SSDC ( -
 max._input).    max._input  -

  :

 max._ input   

 0  0,012 10 12 

 >0,012  0,120 100 120 

 >0,120  1,2 1 1,2 

 >1,2  12 10 12 

 >12  120 100 120 

 >120  lE3 1000 1050 

         
      500 %  .  

 SINT, ,      120 % 
 .

–        SSAC 
 SSDC,      

 SINT (      ).   -
        -
   .    SINT 

       
     GPIB.    , 

       ,  
     ( .  -

).         
 SSAC  SSDC (   SSAC  SSDC 

        SINT,  
  ).

–         
   FIFO,    (    -

  MEM FIFO),    SINT   -
    .     
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  SETTINGS CONFLICT     
,    .

–        
≥1        -   

 .      -
,   500     DELAY 500E-9. 

(       -
         ; 

     0 .)

   

       (   
 MEM FIFO)       

   . ,    
,   ,    
      SINT. -

       .  
        DREAL 

(        
       SINT).

10 OPTION BASE 1!      1

20 REAL Samp(1:200) BUFFER!   

30 ASSIGN @Dvm TO 722!   

40 ASSIGN @Samp TO BUFFER Samp(*) !  

50 OUTPUT @Dvm;"PRESET FAST"!TARM SYN, TRIG AUTO,  DINT

60 OUTPUT @Dvm;"MEM FIFO"!     
FIRST-IN-FIRST-OUT

70 OUTPUT @Dvm;"MFORMAT SINT"!   SINT

80 OUTPUT @Dvm;"OFORMAT DREAL"!   DOUBLE REAL

90 OUTPUT @Dvm;"SSDC 10"! ,   10 , 
  . 

100 OUTPUT @Dvm;"SWEEP 5E-6,200"! .  5 , 200 

110 TRANSFER @Dvm TO @Samp;WAIT!    
  

120 FOR I=1 TO 200
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130 IF ABS(Samp(I))=lE+38 THEN!  

140 PRINT "Overload Occurred"!    

150 ELSE!   :

160 Samp(I)=DROUND(Samp(I),5)!   5 

170 PRINT Samp(I)!   

180 END IF

190 NEXT I

200 END

   

     ,  
         

 .  SSPARM?      
.    —   

,  N .    — -
  ,  N-1 .  -

  —  N. , ,   
  10    22    

effective_interval 5 .      2  
 6     2   5   .   

    5 .  SSPARM?    -
  2, 2  6.

      
50 .        effective_interval. 
(    effective_interval ≥20 ,   

      .) 
      (   

  SINT,       
2 )  GPIB/      -

  100   .     
  TRIGGER TOO FAST.

      SSAC   
  10     5 .  SWEEP 

     1000  ( -
 Num_samples)   effective_interval 2  (  
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Eff_int).         
     (    , 

0 %,    ,  ).  110 -
  SYN      . 
 230–400       

   .     
  Wave_form.

10 OPTION BASE 1!      1

20 INTEGER Num_samples,Inc,I,J,K,L!  

30 Num_samples=1000!    

40 Eff_int=2.0E-6!   

50 INTEGER Int_samp(1:1000) BUFFER!   
  

60 ALLOCATE REAL Wave_form(1:Num_samples)  !  
  

70 ALLOCATE REAL Samp(1:Num_samples)!    

80 ASSIGN @Dvm TO 722!   

90 ASSIGN @Int_samp TO BUFFER Int_samp(*)  !    
 /

100 OUTPUT @Dvm;"PRESET FAST;LEVEL;SLOPE;SSDC 10;SWEEP 
";Eff_int,Num_samples

101 !  , TARM SYN,    , 
 (   SINT,

105 !   10 ,   2 m , 1000  

110 TRANSFER @Dvm TO @Int_samp;WAIT!  SYN,   

111 !  .    
   

115 !  SINT,     
(   )

120 OUTPUT @Dvm; "I SCALE?"!   
   SINT

130 ENTER @Dvm;S!   

140 OUTPUT @Dvm; "SSPARM?"!   

150 ENTER @Dvm;Nl,N2,N3!   
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160 FOR I=1 TO Num_samples

170 Samp(I)=Int_samp(I)!    
   

175 !(      
    )

180 R=ABS(Samp(I))!     
 

190 IF R>=32767 THEN PRINT "OVLD"!    
  

200 Samp(I)=Samp(I)*S!      
 

210 Samp(I)=DROUND(Samp(I),4)!   4 

220 NEXT I

225 !-------------------  ----------------------

230 Inc=Nl+N2!   

240 K=1

250 FOR I=1 TO N1

260  L=I

270  FOR J=1 TO N3

280  Wave_form(L)=Samp(K)

290 K=K+1

300 L=L+Inc

310 NEXT J

320 NEXT I

330 FOR I=Nl+1 TO Nl+N2

340  L=I

350  FOR J=1 TO N3-1

360   Wave_form(L)=Samp(K)

370   K=K+1

380   L=L+Inc

390  NEXT J

400 NEXT I

410 END



5

240  Keysight 3458A —   

  

        
      (   

 ,     -
  Plot_it).      -
   (    ), . .  

    .   
      (  -

),    ,    -
     10 .    

  ,      
  .   5-13   -

,     .

 005 «    » 3458A —  
 ,      -

 .   ,   
,    ,   

  ,  -    /
 .      

    Keysight.



TIME/DIV = ,0001

V
O

L
T

S
/D

IV
 =

 5
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 5-13   

10OPTION BASE 1!      1

20INTEGER Num_samples,Inc,I,J,K,L!  

30 INTEGER Int_samp(1:1000) BUFFER!   
  

40 ALLOCATE REAL Wave_form(1:Num_samples)!   
  

50 ALLOCATE REAL Samp(1:Num_samples)!   
  

60 Num_samples=1000!   

70 Eff_int=2.0E-6!   

80 ASSIGN @Dvm TO 722!   

90 ASSIGN @Int_samp TO BUFFER Int_samp(*)!    
 /

100 OUTPUT @Dvm;"PRESET FAST;SSDC 10;SWEEP ";Eff_int, Num_samples

101 !  , TARM SYN,  (  
 SINT),   10 

102 !   2 m , 1000 

TIME/DIV = 0,0001
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110 TRANSFER @Dvm TO @Int_samp;WAIT!  SYN,  
 

120 OUTPUT @Dvm;"ISCALE?"!    
  SINT

130 ENTER @Dvm;S!    

140 OUTPUT @Dvm;"SSPARM?"!   

150 ENTER @Dvm;Nl,N2,N3!    

160 FOR I=1 TO Num_samples

170 Samp(I)=Int_samp(I)!    
    

175 !(      
    )

180 R=ABS(Samp(I))!     
  

190 IF R>=32767 THEN PRINT "OVLD"!    
  

200 Samp(I)=Samp(I)*S!      
  

210 Samp(I)=DROUND(Samp(I),4)!   4 

220 NEXT I 

230 Inc=Nl+N2!Inc =   

240 K=1!   

250 FOR I=1 TO Nl!    "

260 L=I!    "

270 FOR J=1 TO N3!    "

280   Wave_form(L)=Samp(K)!    "

290   K=K+1!    "

300   L=L+Inc!    "

310  NEXT J!    "

320 NEXT I!    "

330 FOR I=Nl+1 TO Nl+N2!    "

340 L=I!    "
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350 FOR J=1 TO N3-1!    "

360   Wave_form(L)=Samp(K)!    "

370   K=K+1!    "

380   L=L+Inc!    "

390 NEXT J!    "

400 NEXT I!    "

410 DISP!   

420 Time_div=1.0E-5 !        

430 Volts_div=5!       

440 Plot_it(Time_div,Volts_div,Wave_form(*),Eff_int)

450 END

460 SUB Plot_it(Time_div,Volts_div,Wave_form(*),Time_base) 

470 DIM X_axis$[80],Y_axis$[80]

480 GINIT 

490 GRAPHICS ON

500 RAD 

510 MOVE 35,10

520 LDIR 0

530 X_axis$="TIME/DIV = "&VAL$(Time_div)

540 LABEL X_axis$

550 MOVE 15,35

560 LDIR PI/2

570 Y_axis$="VOLTS/DIV = "&VAL$(Volts_div)

580 LABEL Y_axis$ 

590 VIEWPORT 20,110,20,90

600 WINDOW 0,10*Time_div,-4*Volts_div,4*Volts_div

610 AXES Time_div/5,Volts_div/5,0,0,1,1,1

620 GRID Time_div,Volts_div

630 Wave x=0

640 MOVE Wave_x,Wave_form(BASE(Wav_form,1))
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650 FOR Wave_y=BASE(Wave_form,1)+1 TO SIZE(Wave_form,1)-1+BASE 
(Wave_form,1)

660  Wave_x=Wave_x+Time_base

670  DRAW Wave_x,Wave_form(Wave_y)

680 NEXT Wave_y

690 IF Wave_x>10*Time_div THEN DISP "    
 "

700 SUBEND
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      :  
,   , ,  , 

        
   .       

   (      ).

        , -
    ,    

   (  2,  3,  4   5). 
        -

 ,   .     
       . 
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        :

 

 

  

    . 

   ([])  

  

(   ). 

 ,   

 ,    -

;     

.

 

   -

 .

   

,  

  .

 

,   

 ,  -

  .

   .

   

   BASIC ( -

   722). -

   

   

HP  200/300.
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       GPIB.[1] 
 ,    GPIB,  -

 .        
Hewlett-Packard  200  300    BASIC.   

,    GPIB   7,    — 
 22 (   ),     GPIB 

722.      -
   .

  

  (cr),   (lf),    ( ; )   
EOI,     ,  -

    (   ).  -
        ( , 

OUTPUT 722;“TEST”),    cr lf   . 
    (off —     -

 ),    cr   lf  
   .  ,   lf 
       ,    

   (       
GPIB CLEAR,    ).   

 ,  cr lf      
  (  INBUF ON).     -

,      #  K  -
 cr lf     .

OUTPUT 722 USING "#,K";"TEST;"

  #  K    HP  
200/300.    cr lf    .  -

   .      
TEST         

    cr lf.

[1]  GPIB (General Purpose Interface Bus) —   Keysight 
Technologies  IEEE Standard 488-1978  ANSI MC 1.1.
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 ,    ,    
    . ,   

     .

OUTPUT 722; "TRIG HOLD;DCV 3;NPLC 10"

,     ,    
,      . -

        ,  
    . , "SUB 2.49"  

    "SUB 2",  "SUB 2.5"     
 "SUB 3".

  

   ,     
  -1 (  1). ,    10  -

       , 
 :

OUTPUT 722;"ACV 10"

OUTPUT 722;"ACV 10,-1"

       , 
    . ,    10 

        , 
 :

OUTPUT 722;"ACV 10,,"

       (   
      )   -

 0,01  ,  :

OUTPUT 722; "ACV,,.01"



6    

250  Keysight 3458A —   

 

       
      . ,  

 ID?   Keysight 3458A.

  

       :

AUXERR?LINE?
CALNUM?MCOUNT? 
ERR?OPT?
ERRSTR?REV?
ID?SSPARM?
ISCALE?STB?
TEMP?

  

   ,    , -
   ,      

,  . (        
.      .  -
,   AZERO     AZERO 

 AZERO?.) ,  AZERO     
  .   — OFF, ON  ONCE. 

 ,      , 
     AZERO,    

.

10 OUTPUT 722;"AZERO?"
20 ENTER 722;A$
30 PRINT A$
40 END

       
  . ,     

  1,    ON.  -
        -

 .
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(   AZERO),       

     (    ). 
     ,  

 , ,   . .,   . ,  
APER      .  -

   :  500   1 .     
APER?        

  .

 ,       ( , 
  ,   - ),  -

  QFORMAT (  ). , -
      ALPHA.   

        
(   ),   .

10 OUTPUT 722;"QFORMAT ALPHA"
20 OUTPUT 722;"AZERO?"
30 ENTER 722;A$
40 PRINT A$
50 END

 : AZERO ON

    ALPHA, ,    
 ,      . 

,      APER?  :

APER 166.667E-03

      ,   
. ,   NRDGS?   . -

   ,       
.    (  QFORMAT = ALPHA)   

  .    
  NRDGS?     .

10 OUTPUT 722;"NRDGS?"
20 ENTER 722;A$,B$
30 PRINT A$,B$
40 END
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        GPIB 
   ASCII      . 

         -
  (SINT, DINT, SREAL, DREAL  ASCII).
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     , -
     (  , ,   . .).

 

ACDCI
ACDCV
ACI
ACV
DCI
DCV
DSAC
DSDC
FREQ
FUNC
OHM
OHMF
PER
SSAC
SSDC

 
 

ACBAND
ARANGE
AZERO
DELAY
FIXEDZ
FSOURCE
LFILTER
OCOMP
PRESET (DIG, FAST  NORM)
RANGE  R
RATIO
SETACV
SSPARM?
TERM

DSAC
DSDC
LEVEL
LFILTER
SLOPE
NRDGS
PRESET (DIG  FAST) 
SSAC
SSDC
SSPARM?
SSRC
SWEEP
TIMER

EXTOUT
LEVEL
LFILTER
NRDGS
SLOPE
SSRC
SWEEP
TARM
TBUFF
TIMER
TRIG  T

 

MCOUNT?
MEM
MFORMAT
MSIZE
RMEM

 

CALL
COMPRESS
CONT
DELSUB
PAUSE
SCRATCH
SUB
SUBEND

  
 

PURGE
RSTATE
SCRATCH
SSTATE

APER
LFREQ
LINE?
NPLC
RES

CSB
RQS
SRQ
STB?



-

END
INBUF
ISCALE?
OFORMAT
QFORMAT

AUXERR?
EMASK
ERR?
ERRSTR?

 

MATH
MMATH
RMATH
SMATH

DEFKEY
LOCK
MENU

ADDRESS
ID?
SRQ

BEEP
DEFEAT
EXTOUT
OPT?
PRESET (DIG, FAST  NORM)
QFORMAT
RESET
TONE

DISP
NDIG

/

ACAL
CAL
CAL?
CALNUM?
CALSTR
REV?
SCAL
SECURE
TEMP?
TEST

 GPIB

ABORT IO
CLEAR
LOCAL
LOCAL LOCKOUT 
REMOTE
SPOLL
TRIGGER

6    
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  6-1   ,   
    .  (     

6-1) ,     .  (1 – 5) -
,      ( .  
  ).   ,    

   .    , 
    6-1,     -

  -  .

T  6-1     

DCV DCI
OHM

OHMF

ACV

ACDCV

(ANA)

ACV

ACDCV

(SYNC)

ACV

ACDCV

(RNDM)

ACI

ACDCI

FREQ

PER

DSAC

DSDC

SSAC

SSDC

ACBAND     
APER     
ARANGE1        
AZERO   
FIXEDZ  
FSOURCE 
ISCALE?        1  
LEVEL  2 3  
LFILTER     
LFREQ     
(M) MATH1          4

MFORMAT        1  5

NPLC     
OCOMP 
OFORMAT        1  5
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RATIO    
SETACV   
SLOPE  2 3  
SSPARM? 
SSRC  
SWEEP       
TIMER      
1    FREQ  PER          -

   (   STAT  PFAIL),       

    /  SINT  DINT  .

2         ACV  ACDCV    -
        ;       -

      .

3    FREQ  PER     LEVEL   . 

       ,         

   .

4  MATH    ;     MMATH.

–      ,      SINT.   

  ,    SINT.

T  6-1     ( )

DCV DCI
OHM

OHMF

ACV

ACDCV

(ANA)

ACV

ACDCV

(SYNC)

ACV

ACDCV

(RNDM)

ACI

ACDCI

FREQ

PER

DSAC

DSDC

SSAC

SSDC
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ACAL

.       
   .

ACAL [type][,security_code]

type    type:

 
type

 
 

ALL 0   DCV, OHMS  AC

DCV 1
     

( .  1) 

AC 2
 ,    -

   ( .  2)

OHMS 4     ( .  3)

type    = .
type  = ALL.

securitycode    ,   -
     .   -

  ,     .  -
         /  

   .   SECURE.

–    DCV    -
 ,      -

 AC  OHMS.    ACAL ALL, -
 DCV      

.
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–        
       -

,  ,   2 .    -
     ACAL ALL  24  

        ± 1 C 
      .

–    AC    
  ACV  ACDCV (    ), ACI 
 ACDCI,  DSAC, DSDC, SSAC, SSDC, FREQ,  PER.

–    OHMS   -
     2-   4-  

,  DCI  ACI.

–       -
   .    -   

  ,      -
 .

–       (  
  ). -      -

    .

–      :

ALL:11 
DCV:1 
AC:1 
OHMS:10 

–  : CAL, SCAL, SECURE

OUTPUT 722;"ACAL ALL,3458A"    !   
                                                       !   
                                                       !  

ACBAND

   .     (  
)        

     .    -
,      .
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ACBAND [low_frequency][,high_frequency]

lowfrequency     -
 .

low_frequency    = 20 

low_frequency  = 20 

highfrequency     
 .

 high_frequency    = 20 

 high_frequency  = 2 

–        -
     .  «  A: -

 »   447.

–    ACV  ACDCV (  SETACV SYNC) 
      -

  -    .  -
    (  )     

          
 ,      

     . (   
     SYNC.)    

ACV  ACDCV  ,     
    .

–         -
      -

   ,    
 .     ,   
  (  low_frequency)  -

   .

–      , -
   ACBAND.
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–  :   ACBAND?   , 
 .   —      

 low_frequency,   — high_frequency.  
 .   «  »    .

–  : ACDCI, ACDCV, ACI, ACV, FREQ, FUNC, PER. 
SETACV

OUTPUT 722;"ACBAND 500,1000"   !    

                                                          !   500 - 1000 

ACDCI, ACDCV, ACI, ACV

.  FUNC.

ADDRESS

  GPIB  (    ).  -
       .

ADDRESS value

value  value —     0  31.

value    =    (  
 = 22).

value  = ;  .

–    31     , 
      .    

       
GPIB,     (     
ASCII).       , -

  TALK.       
  31.       -

,   Reset   ,   31.
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– ,  ,   21.    -
      GPIB.

–     CMOS RAM (  
  12),    22.

–  ADDRESS?:      -
      Address (  Local 

   SHIFT).

–  : ID?

APER

.      .

APER [aperture]

aperture        -
      . -
   aperture — 0–1    100 . (   -

 < 500     500 .)

aperture    =     
  NPLC,     166,667   
    60   200       50  

 400 .
aperture  = 500 .

–    APER  NPLC    
,       -

  ,    . 
 RES   %_resolution    RANGE 

     . -
    APER (  NPLC)   -

  :

   APER (  NPLC)    
   ,     -

 (   ).
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   APER (  NPLC)   -
    ,   -

  APER (  NPLC),     
.

–  :   APER?   
     (  ),  

.         
APER, NPLC  RES     %_resolution 

    RANGE.   
.   «  »    .

–  : FUNC, NPLC, RANGE, RES

OUTPUT 722; "APER 10E-6" !   10 

ARANGE

 .     -
  .

ARANGE [control]

control    control:

 
control


 

OFF 0     

ON 1     

ONCE 2
     

,    

control    = ON.
control  = ON.
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–     ,   
        

 .

–       .   
 FUNC  RANGE.

–        
    (  DSAC, DSDC, 

SSAC  SSDC)      
TIMER   SWEEP.

–  :   ARANGE?    -
     . -
  .   «  »    

.

–  : FUNC, RANGE

OUTPUT 722;"ARANGE OFF" !    

AUXERR?

 .     -
      .  

AUXERR?  ,     
 .    .

AUXERR?
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      :

  
 

1 0    

2 1  DTACK

4 2    

8 3   

16 4   

32 5     

64 6   GPIB

128 7  UART

256 8  

512 9  

1024 10    ,  

2048 11    ,  

4096 12   

8192 13   

16384 14       

–       . 
       ,   

   .

–  AUXERR?  0,    
 .

–        , 
   0 (  )   

.       0  -
   .      

   (  ERR?).

–       -
,      0  .
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–  : EMASK, ERR?, ERRSTR?, TEST

10 OUTPUT 722;"AUXERR?" !    

20 ENTER 722;A!      A

30 PRINT A!     

40 END

, ,   AUXERR?   
 3072.  ,      -
 1024 (   ,  )  2048 (  
 ,  ).

AZERO

  .     
  .     

         
 .

AZERO [control]

control    control:

 
control

 
  

OFF 0

      -

    , , , 

NPLC  . 

ON 1
     
.

ONCE 2

      -

    , , , 

NPLC  .

control    = ON
control  = ON
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–        ON, -
     (   -
  )      

     .   
,    ,   
.

–  ,   OFF  ONCE  control  
 .       

 AZERO OFF  ONCE,     
        

 .    AZERO OFF  
AZERO ONCE      

        
  ,    TARM EXT,   

      -
  TARM EXT.     -

      ,  
   (     -

       
TARM EXT).

–     ,    
 AZERO OFF.

–         -
  .

–     2-     
       -

   .

–     4-    
    .    

     ,   
       , 

   ,      .  
       

  4-       
       

( ,  ),    
 4-     .
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–  :   AZERO?   
   .   

.   «  »    .

–  : DCI, DCV, FUNC, OHM, OHMF

OUTPUT 722; "AZERO OFF" !    

BEEP

   .    , 
    1    .

BEEP [control]

control    control:

 
control

 
 

OFF 0   

ON 1   

ONCE 2
   ,   

   (OFF  ON)

control    =   
.

control  = ONCE.

–    control    (   
 ).
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–  :   BEEP?    
 .   .   «  
»    .

–  : TONE

OUTPUT 722;"BEEP OFF" !   

CAL

 .     . Р -

   3458A.

CALL

 .    .

CALL [name]

name  .     
 10 .    ,       

   0  127.     . -
  SUB.

name    = .

name  = 0.

–      SUB.

–      -
  0   .

–         -
 ,   CALL    

    .     -
,   Enter   .
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–  : COMPRESS, CONT, DELSUB, PAUSE, SCRATCH, 
SUB, SUBEND

OUTPUT 722;"CALL DCCUR2" !     
"DCCUR2"

CALNUM?

  .   ,  
   .

CALNUM?

–     1    -
.       

   1   ; -
       .

–         -
 .

–    -    . 
      ,  

   .

–  : CAL, CALSTR, SCAL

10 OUTPUT 722;"CALNUM?" !   

20 ENTER 722;A!    

30 PRINT A!  

40 END
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CALSTR

  (    ).  
     .  ,  
      -

    (  TEMP?),  ,  -
     .

CALSTR string[,security_code]

string -  ,     
.  string       -

 .    string — 75  
( ,     string,     ).

securitycode     (  SECURE), 
         security_code. 

(           
 CALSTR?.)         

 .   SECURE.

–  :   CALSTR?   -
    ,      

.

–  : CAL, CALNUM?, SCAL, SECURE

CALSTR

OUTPUT 722;"CALSTR 'CALIBRATED 04/02/1987'"

CALSTR?

10 DIM A$[80] !    

20 OUTPUT 722; "CALSTR?" !  

30 ENTER 722;A$ !  

40 PRINT A$ !  

50 END
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COMPRESS

 .   ASCII  , 
   .      , 

      ( . .   
  ).

COMPRESS name

name  .     
 10 .    ,       

   0  127.     . -
  SUB.

name    = .
name  = ;  .

–    ,   -
    .

–  COMPRESS     .

–  : CALL, CONT, DELSUB, PAUSE, SCRATCH, SUB, 
SUBEND

      -
  TEST12.

OUTPUT 722;"COMPRESS TEST12"
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CONT

.   , -
    PAUSE.

CONT

–       GPIB   
   .

–       -
.     ,   -

     ,   
 ,      .

–  : PAUSE, SUB, SUBEND

OUTPUT 722;"CONT” !   

CSB

  .  (   0)  
   .

CSB

–  ,         
,  ,       

   CSB.

–     6 (  )  -
   GPIB SRQ  false.

–  : RQS, SPOLL (  GPIB), STB?
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OUTPUT 722;"CSB" !   

DCI, DCV

.  FUNC.

DEFEAT

       ( .  
 « »),       

  .       
     .

DEFEAT [mode]

mode    mode:

 
mode

 
 

OFF 0
  ,     

ON 1
  ,     

mode    = OFF
mode  = OFF.
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DEFEAT ON      ,  
         

 ±100     10   . (    100  
 1000        ±1200  

     DEFEAT — ON  OFF.) DEFEAT 
ON     , 

        .  
        

 10   ,       -
     .

–   DEFEAT ON   
    ,    

  ,     
   .

–  :   DEFEAT?   
 DEFEAT.   .   «  

»    .

OUTPUT 722;"DEFEAT ON" !   ,  
   

DEFKEY

 .       
 ,  ,    

(     f0 – f9).     
  ,        

  .       
   .  DEFKEY DEFAULT  

,     .
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DEFKEY number,string

DEFKEY DEFAULT

number  number —     0  9 (  F0 – F9), 
    .

number    = . 
number  = 0.

string  string —     ,  
 . (    ,  

  .)  string      
  .    string — 40 -
 ( ,     string,     ).

string    = . 

string  =  (    string).

DEFAULT

 ,     .

–  ,     , 
    . ,  

  ,   .

–   DEFKEY string   .  -
,    DISP  ,  

 ,    string.     
 DISP     (    

    .    DISP).

–  :   DEFKEY?   
string,     ( . -

 ).  string,    
DEFKEY?,    ,    ,  

 (   )    .

–  : LOCK, MENU
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DEFKEY

OUTPUT 722;"DEFKEY 1,'DCI 1;AZERO 0FF;NPLC 0'" !   
 F1

   DEFKEY

OUTPUT 722;"DEFKEY DEFAULT" !    DEFKEY

DEFKEY?

10 OUTPUT 722;"DEFKEY? 1" !     1

20 ENTER 722;A$ !     A$

30 PRINT A$!  

40 END

 ,    : “DCI 
1;AZERO OFF;NPLC 0”.  DEFKEY 1   ,  

  : “DEFKEY F1”.

DELAY

 DELAY       
    .

DELAY [time]

time     .    -
    1E-7 (100 )  6000    10   -

   (DSAC, DSDC, SSAC  SSDC)    
100     .    0  

    .

time    =  (    , 
,    ACBAND).

time  =  (    , , 
   ACBAND).
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–     (     
 )      (DCV, ACV  

. .), ,       
 (  ACBAND).

–  :  DELAY?    
  .   .   

«  »    .

–  : NRDGS, SWEEP, TIMER, TRIG

OUTPUT 722;"DELAY 5" !    5 

OUTPUT 722;"DELAY -1" !     
 ( )

DELSUB

 .     .

DELSUB name

name  .     
 10 .    ,       

   0  127.     . -
  SUB.

name    = .
name  = ;  .

–        
     ( .  

 SUB).

–     ,  
 SCRATCH.

–  : COMPRESS, SCRATCH, SUB
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OUTPUT 722;"DELSUB TEST12" !   TEST12

DIAGNOST

 .     
.    3458A.

DISP

.     ,   -
       .

DISP [control] [,message]

control    control:

 
control

 
 

OFF 0

    (  ;   -

   );  

 ,   ERR;   

 ,      , 

       

  .

ON 1    (    )

MSG 2    ,   

CLR 3  

control    = ON.
control  = ON.
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message  message    . 
   , ,      

,      :

! # $ % & ' ( ) ^ \ / @ ; : [ ] , . + - = * < > ? _

–      ,    -
 ,     .   -
    ('  "),    -
     .

–     75  (      
,    ).

–  :   DISP?   -
  control.   .   

«  »    .

–  : NDIG

       
TIME-OUT     .

OUTPUT 722;"DISP OFF,TIME-OUT" !  = TIME-OUT

        , 
. .  .

OUTPUT 722;"DISP MSG,'TIME OUT'" !  = TIME OUT

DSAC, DSDC

 .     
      

( ).  DSAC      
  .  DSDC    

   .    , 
   .   DSAC  DSDC -
     (   2 )    -

    (12 ).
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DSAC [max._input] [,%-resolution]

DSDC [max._input] [,%-resolution]

max.input     . (   
     -

  .)   ,   -
 max._input     . 

     .   
    max._input   

 .

 max._input

 

 
 SINT  DINT

 0  0,012 10 12 50 

 >0,012  0,120 100 120 500 

 >0,120  1,2 1 1,2 5,0 

 >1,2  12 10 12 50 

 >12  120 100 120 500 

 >120  1E3 1000 1050 1050 

max._input    = 
max._input  = 10 

%resolution      -
   DSAC  DSDC.      

     (FUNC, ACT, DCV  . .).

–       
     ; 

        DSAC  
DSDC (  max._input).
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–  ,     /  
 DINT     -

  500 % (  5 )    10 , 100 , 
1 , 10   100 .        

   .      , 
    . ,  -

    20     
 10 .       15   -
 150 %     (  LEVEL 150). (  

       -
    >2    >120 % ; 

     ≤120 %     12  
     .)

–    (   ,  
   )    

.  ,      
      -

.      .   4. 
      -
  TIMER   NRDGS n,TIMER,   

SWEEP (  SWEEP  ).  NRDGS 
 SWEEP :    -

 . (    SWEEP -
  TIMER  .)

–       
/  SINT,      <120 % 

  .     ≥120 % 
 ,   /  DINT. (  

SINT  DINT     ;  -
   /    

  .)

–  : DSDC, FUNC, LEVEL, LFILTER, SLOPE, NRDGS, 
PRESET FAST, PRESET DIG, SSAC, SSDC, SSPARM?, SWEEP, TARM, 
TIMER, TRIG
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       -
      .  

SWEEP   30   200 .     
  250 %    10  (250 %  10  = 25 ). -

        DINT.   
  ,     .  

  110      
 ,   .      

      134 / .  -
     TRIGGER TOO FAST.  -

   .  «  
    GPIB»   4.

10 OPTION BASE 1 !      1
20 INTEGER Num_samples,I,J,K !   
30 Num_samples = 200 !200 
30 ASSIGN @Dvm TO 722 !   
40 ASSIGN @Buffer TO BUFFER [4*Num_samplesl !   

 /
45 !   (4 /  * 200  = 800 )
50 ALLOCATE REAL Samp(1:Num_samples) !  

   
60 OUTPUT @Dvm;"PRESET FAST" !  DINT, TARM SYN, TRIG AUTO
70 OUTPUT @Dvm;"SWEEP 30E-6,200" !  30 , 200 
80 OUTPUT @Dvm;"DSDC 10" !  , 

  10 
90 OUTPUT @Dvm;"LEVEL 250, DC" !     250 %

  (25 )
100 OUTPUT @Dvm;"TRIG LEVEL" !    
110 OUTPUT @Dvm;"MEM FIFO" !   ,  FIFO
120 TRANSFER @Dvm TO @Buffer;WAIT !    

 
130 OUTPUT @Dvm;"ISCALE?" !    

  DINT
140 ENTER @Dvm;S !   
150 FOR I=1 TO Num_samples
160 ENTER @Buffer USING "#,W,W";J,K !    

16-  
161 !    J  K(# =    
165 ! . W=     16- 

  )
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170 Samp(I)=(J*65536.+K+65536.*(K<0)) !  
  

180 R=ABS(Samp(I)) !     
  

190 IF R>2147483647 THEN PRINT "OVLD" !    
   

200 Samp(I)=Samp(I)*S !   
210 Samp(I)=DROUND(Samp(1),8) !   

220 PRINT Samp(I) !   
230 NEXT I
240 END 

EMASK

 .     (  5) 
      .

EMASK [value]

value   ,       
   value.    ,  

 .       :

  
 

1 0
  (     . -

  AUXERR?)

2 1  

4 2    

8 3  

16 4      (  ADDRESS)

32 5   

64 6     

128 7  
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value    = 32767 (  ).
value  = 32767 (  ).

–       
          

 EMASK.      -
      ,   

    .

–  :   EMASK?   -
     ( .  ).

–  : AUXERR?, ERR?, ERRSTR?, RQS, STB?

 

OUTPUT 722;"EMASK 4" !   TRIGGER TOO FAST

OUTPUT 722;"EMASK 248" !   8, 16, 32, 64  128

OUTPUT 722;"EMASK 0" !   

10 OUTPUT 722; "EMASK?" !   EMASK

20 ENTER 722;A !  

30 PRINT A !  

40 END

256 8   

512 9  

1024 10  

2048 11   (     )

4096 12
  (  0,   -

  .)

8192 13

  (   ; 
 CONT  PAUSE, SUBEND  PAUSE,   

 ;  SCRATCH, DELSUB, CONT,  

 )

16384 14  
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END

 END     End Or Identify (EOI,  
 )  GPIB.

END [control]

control    control:

 
control

 
 

OFF 0  EOI     true

ON 1

   (SWEEP  NRDGS >1)  EOI 

  true     

.     EOI  -

 true     .

ALWAYS 2
 EOI   true    

  .

control    = OFF.
control  = ALWAYS.

–    ,    GPIB   
ASCII,    cr,lf (  , -

 ).  cr lf      -
 .      -  

   cr lf     .  
    ASCII     

      RMEM  
    .     cr,lf 

        
 .       

    (    -
),      «  »   

    .
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–       EOI .   
  .

–   END ALWAYS    
,     EOI   

 ON.      EOI   -
 ALWAYS.     

 .   «    »   4.

–  :   END?   
 EOI.   .   «  -

»    .

–  : OFORMAT

OUTPUT 722;"END ALWAYS" !  EOI  GPIB

ERR?

 .       
 ,    ERR  . 

 ERR?  ,    
,     .   

    .

ERR?

 

     :

  
 

1 0
  (     . -

  AUXERR?)

2 1  

4 2    
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–  RR?  0,     .

–    0 (  = 1), .    
(  AUXERR?)    .

–    ERR?    (  5) 
  .

–  : AUXERR?, EMASK, ERRSTR?

10 OUTPUT 722;"ERR?" !     

20 ENTER 722;A !      A

30 PRINT A!  

40 END

8 3  

16 4      (  ADDRESS)

32 5   

64 6     

128 7  

256 8   

512 9  

1024 10  

2048 11
  (   

 )

4096 12
  (  0,   

  .)

8192 13

  (   ; 
 CONT  PAUSE, SUBEND  PAUSE,   

 ;  SCRATCH, DELSUB, CONT,  

 )

16384 14  
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ERRSTR?

  .  ERRSTR?   -
 ,       -
 ,     .  ERRSTR?  

 ,  .   —    
(  100 =  ;  200 =   -

),    —   ( )   .

ERRSTR?

–   ,   ERRSTR?, 
 255 .

–  ERRSTR?       
  .      , 
   ERRSTR?  ,   

   .      -
         

  ERRSTR?   0, “NO ERROR”.  
        
    (  5)  .

–       0,  ,   -
       . 

    ERRSTR?      
     .  , 

    ,  0    
,   ERRSTR?     

    .

–  : AUXERR?, EMASK, ERR?, QFORMAT
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10 OPTION BASE 1 !      1

20 DIM A$[200] !   
30 OUTPUT 722;"ERRSTR?"!    

40 ENTER 722; A,A$ !     A    A$

50 PRINT A,A$ !  

60 IF A>0 THEN GOTO 30 !    

70 END

EXTOUT

 .        
Ext Out   (  EXTOUT).     -

    EXTOUT.

EXTOUT [event][,polarity]

event    event:


event

 
 

OFF 0   ;  EXTOUT 

ICOMP 1

  (   1   -

     ,    

 ,     -

   )

ONCE 2

     1   -

  EXTOUT ONCE,    -

   OFF 

APER 3
   ( ,   -

 )

BCOMP 4
  (   1   

 )
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event    = ICOMP.
event  = ICOMP.

polarity    EXTOUT.  :

 

polarity

 
 

NEG 0   TTL  

POS 1   TTL  

polarity    = NEG. 
polarity  = NEG.

–  ,  APER,     -
 1    EXTOUT.    APER,   

     .  
  EXTOUT    . .  

«  EXTOUT»   4     
   .

–      SRQ   
,        ( , 

   CSB).    ,  -
   ,      SQR 

(  RQS),   EXTOUT SRQ.  EXTOUT 

SRQ 5

   (   

1      ,  

     SRQ  GPIB). 

( .   2.)

RCOMP 6
   (   1  

  )


event
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SRQ       SRQ.  -
     .

–  :   EXTOUT?   , 
 .   —     

EXTOUT.   —  polarity.   
.   «  »    .

–  : NRDGS, SRQ, STB?, SWEEP, TBUFF

OUTPUT 722;"EXTOUT APER" !      
  EXTOUT

FIXEDZ

 FIXEDZ      -
      .  

  ,     
  10    .    -

    ( -   ) 
     .

FIXEDZ [control]

control    control:

 

control

 
 

 

  

.  0,1 , 1 , 10  

 1000 

 

 

.  100 

OFF 0
 FIXEDZ 

>10 10 

ON 1
 FIXEDZ 

10 10 

control    = OFF.
control  = ON.
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–  FIXEDZ       
       2- -

  4-  .     
  FIXEDZ   , . .  

   10    
.

–  FIXEDZ       
       

,    ,  ,   . 
,   FIXEDZ     

        
 ,  FIXEDZ .    -

     FIXEDZ   
.

–  :   FIXEDZ?   
   .  -
 .   «  »    .

–  : DCV, FUNC, OHM, OHMF

OUTPUT 722; "FIXEDZ ON" !   
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FREQ

.       -
 .    FSOURCE    

 :   ,  -
   ,       

  .

FREQ [max._input][,%_resolution]

max._input       
  .    -

 ,     FSOURCE. ,  
   ACV,  max._input   -
   .    -
,     max._input (  -

 )     .   
   .   , 

     , .    
FUNC  RANGE.

     ,  -
 AUTO   max._input     -
.        

       
   .

max._input    = . 
max._input  = AUTO.

%_resolution  %_resolution     -
    ,    (%_resolution  -

   ;     
. «  A:  »   447).



 %_resolution    

0,00001 1 7

0,0001 100 7

0,001 10 6

0,01 1 5

0,1 100 4

6    
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% _resolution    = .
%_resolution  = 0,00001

–   —    : 1  
 ,       -

 (1,2 ).

–   (  )     
 ,   ,   -

       
  . (       
        

LEVEL    LINE.)      
     — 0 ,  . 

          
    LEVEL.    -

      SLOPE.

–     (      
    )  -
 (0–9)   .

–        
  , . .      

    (   -
 ).

–    (  )   , 
         

 .    ,    
(  )      .

–  : ACBAND, FSOURCE, FUNC, LFILTER, PER, RES
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10 OUTPUT 722;"FSOURCE ACI" !     
       

20 OUTPUT 722;"FREQ .01,.001" !   ,  10 ,

25 !   10 ,  5 

30 END

FSOURCE

   .   ,  
       .

FSOURCE [source]

source    source:

 
source

 
  (  )

ACV 2    (FREQ 1  – 10 ; PER 100  – 1 )

ACDCV 3
    

(FREQ 1  — 10 ; PER 100  — 1 )

ACI 7    (FREQ 1  — 100 ; PER 10  — 1 )

ACDCI 8
     (FREQ 1 —- 100 ; 

PER 10  — 1 )

source    = ACV.
source  = ACV.

–  :   FSOURCE?   
   .   .  -

 «  »    .

–  : FREQ, FUNC, PER
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10 OUTPUT 722;"FSOURCE ACDCI" !  ACDCI   
      

20 OUTPUT 722;"FREQ .1,.9=01" !   ,  100 ,

25 !   1 ,  4 

30 END

FUNC

.     (   
,     . .).     

  . (   FUNC   -
    .)

FUNC [function][,max._input][,%_resolution]

[FUNC] function[,max._input][,%_resolution]

function  function   .   
:

 

function


 

DCV 1   

ACV 2
    (    

 SETACV)

ACDCV 3
      (  

   SETACV)

OHM 4    2-  

OHMF 5    4-  

DCI 6    
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function    = DCV.
function  = DCV.

max._input       
  .    -

,     max._input (  -
 )      (  

    ).   
   .

     ,  -
 AUTO   max._input     -
.        

        
 .

–        
max._input  ,      

.

ACI 7    

ACDCI 8      

FREQ[a] 9  

PER[a] 10  

DSAC[a] 11  ,    

DSDC[a] 12  ,    

SSAC[a] 13 ,    

SSDC[a] 14 ,    

[a]        ,    
  .     .   : DSAC, 

DSDC, FREQ, PER  SSAC, SSDC.

 

function
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 DCV:

 ACV  ACDCV:

 OHM  OHMF:

 DCI:

 
max._input

  

–1  AUTO


 0  0,12

 >0,12  1,2

 >1,2  12

 >12  120

 >120  1E3


100 

1 

10 

100 

1000 


120 

1,2 

12 

120 

1050 

 
max._input

  

–1  AUTO

 0  0,012

 >0,012  0,12

 >0,12  1,2

 >1,2  12

 >12  120

 >120  1E3


10 

100 

1 

10 

100 

1000 


12 

120 

1,2 

12 

120 

1050 

 
max._input

  

–1  AUTO

 0  12

 >12  120

 >120  1,2E3

 >1,2E3  1,2E4

 >1,2E4  1,2E5

 >1,2E5  1,2E6

 >1,2E6  1,2E7

 >1,2E7  1,2E8

 >1,2E8  1,2E9


10 

100 

1 

10 

100 

1 

10 

100 

1 

12 

120 

1,2 

12 

120 

1,20 

12 

120 

1,2 

 
max._input

  

–1  AUTO


 0  0,12E-6

 >0,12E-6  1,2E-6

 >1,2E-6  12E-6

 >12E-6  120E-6

 >120E-6  1,2E-3

 >1,2E-3  12E-3

 >12E-3  120E-3

 >120E-3  1,2

 

0,1 

1 

10 

100 

1 

10 

100 

1 

0,12 

1,2 

12 

120 

1,2 

12 

120 

1,05 
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max._input    = AUTO.
max._input  = AUTO.

%resolution      
%_resolution      max._input. ( . -

  FREQ  PER,   ,    
  %_resolution     ; -

 %_resolution ,   function   
DSAC, DSDC, SSAC  SSDC.)

 ACI  ACDCI:

 DSAC  DSDC:

 SSAC  SSDC:

 
max._input

  

–1  AUTO


 0  0,120E-6

 >120E-6  1,2E-3

 >1,2E-3  12E-3

 >12E-3  120E-3

 >120E-3  1,2

 

100 

1 

10 

100 

1 


120 

1,2 

12 

120 

1,05 

 
max._input

  

  

SINT

 

DINT

 0  0,012

 >0,012 
 0,120

 >0,120
 1,2

 >1,2  12

 >12 
 120

 >120 
 1E3

10 

100 

1 
10 

100 


1000 

12 

120 

1,2 
12 

120 


1050 

50 

500 

5,0 
50 

500 


1050 

 
max._input

  

 0  0,012

 >0,012  0,120

 >0,120  1,2

 >1,2  12

 >12  120

 >120  1E3

10 

100 

1 

10 

100 

1000 

12 

120 

1,2 

12 

120 

1050 
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  ,  FREQ, PER, DSAC, DSDC, SSAC  SSDC, -
      %_resolution 

 max._input. , ,    -
  ,      -

  — 10 ,    — 1 .   
  %_resolution   :

%_resolution = 
= (  /   ) × 100

      :

%_resolution = (0,001/10) × 100 = 0,0001 × 100 = 0,01

       
 %_resolution     .  -

   .   -
  ,      -
 .

 %_resolution    = .    -
     NPLC,   8½ -

. (  NDIG     1  , 
    7½ .   

 8½     NDlG 8; .  
 NDIG    .)

 % resolution :      -
  %_resolution  0,00001;     

 1 ,   — 7 .

    ACV  ACDCV    -
 %_resolution  0,01 %  SETACV SYNC  0,4 %  

SETACV RNDM.

       -
   .
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–  :   FUNC?   , 
 .    —   . 

 —    ( ,    
  max._input).   FUNC?   -

     .    
 ARANGE?.   .   «  

»    .

–  : ACDCI, ACDCV, ACI, ACV, APER, DCI, DCV, 
DSAC, DSDC, FREQ, OHM, OHMF, PER, RATIO, NPLC, RES, SETACV, 
SSAC, SSDC

    10   %_resolution 
  20   . ,  
  20,  6  × 0,0000167 = 100 .

10 OUTPUT 722;"NPLC 0" !    

20 OUTPUT 722;"FUNC DCV,6,.00167" !   . , 
. 6 ,

30 END !  100 

    10   ,  
1000.     (7,5 ) 
    %_resolution   20   . 

    20  10 .  
    10    100 .

10 OUTPUT 722;"NPLC 1000" !    

20 OUTPUT 722;"FUNC OHM,1E3,.001" !  2-   
 ,

30 END ! . 1 ,  10 
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ID?

 .     ID?   
 “Keysight 3458A”.     GPIB -

   .

ID?

–  : ADDRESS, QFORMAT

10 OUTPUT 722;"ID?” !  

20 ENTER 722;A$ !     A$ 

30 PRINT A$ !  

40 END

INBUF

 .      . 
     ,  

  GPIB.         
  ,      
 ,     .

INBUF [control]

control    control:

 
control

 
 

OFF 0
  ;  ,   

   

ON 1
  ;  ,  
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control    = OFF.
control  = ON.

–        
 ,     

 .    ,   
           -
   .   -

 ,       -
    ,    

  .

–        -
    GPIB      -

  .     
     ,   

  .      -
      ,   

    ,     
.        

        
(   Serial Poll).

–       255 -
   ,     

      .   
       .

–  :   INBUF?   
   .   .  -

 «  »    .

       
    .    

    ,    
11 .

10 OUTPUT 722;"INBUF ON" !   

20 OUTPUT 722;"ACAL ALL" !  (  >11 .)

30 END
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ISCALE?

    . 
      

    SINT  DINT.

ISCALE?

–    ASCII, SREAL  DREAL  -
   1.

–      SINT  DINT ( .  
 OFORMAT)   ,   

     .    
 ,   ISCALE?,   
  .   -

  ,    
 ISCALE?, . .  ,    

.  ,    
   ,     -

,    ,     . -
      , 

           
.

–         -
        

 (   STAT  PFAIL),     
       

  SINT  DINT  .

–  : OFORMAT, SSAC, SSDC
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  SINT

      10    
SINT,       

    .

10 OPTION BASE 1 !      1

20 INTEGER Int_rdgs (1:10) BUFFER !   
      

30 REAL Rdgs(1:10) !    

40 Num_readings=10!   = 10 

50 ASSIGN @Dvm TO 722 !   

60 ASSIGN @Int_rdgs TO BUFFER Int_rdgs(*) !    
     /

70 OUTPUT @Dvm;"PRESET NORM;OFORMAT SINT;NPLC 0;NRDGS ";Num_readings

75 !TARM AUTO, TRIG SYN,   SINT, . 
      

80 TRANSFER @Dvm TO @Int_rdgs;WAIT !  SYN,  
     

81 !  .   
         

85 !  SINT,     (  
    )

90 OUTPUT @Dvm;"ISCALE?" !   
       SINT 

100 ENTER @Dvm;S !   

110 FOR I=1 TO Num_readings 

120 Rdgs(I)=Int_rdgs(I) !    
         

125 !(     
           ) 

130 R=ABS(Rdgs(I)) !    
         

140 IF R>=32767 THEN PRINT "OVLD" !   
          

150 Rdgs(I)=Rdgs(I)*S !     
        

160 Rdgs(I)=DROUND(Rdgs(I),4) !   4  

170 NEXT I

180 END



6    

306  Keysight 3458A —   

  DINT

    ,   
,      50       

  DINT.

10  OPTION BASE 1 !      1

20  INTEGER Num_readings,I,J,K !   

30  Num_readings=50 !   = 50

40  ALLOCATE REAL Rdgs(1:Num_readings) !   
        

50  ASSIGN @Dvm TO 722 !    

60  ASSIGN @Buffer TO BUFFER[4*Num_readingsl !   
        /

70  OUTPUT @Dvm;"PRESET NORM;RANGE 10;OFORMAT DINT;NRDGS ";
       Num_readings

75  !TARM AUTO, TRIG SYN,  DCV  10 ,   DINT,
       NRDGS 50,AUTO

80  TRANSFER @Dvm TO @Buffer;WAIT !  SYN,  
       

90  OUTPUT @Dvm; "ISCALE?" !   
         DINT 

100 ENTER @Dvm;S !   

110 FOR I=1 TO Num_readings

120 ENTER @Buffer USING "#,W,W";J,K !   
       16-   

121 !    J  K(# =     

125 ! . W=     16- 
         )

130 Rdgs(I)=(J*65536.+K+65536.*(K<0)) !   
       

140 R=ABS(Rdgs(I))!    
          

150 IF R>2147483647 THEN PRINT "OVLD" !   
          

160 Rdgs(I)=Rdgs(I)*S !   

170 Rdgs(I)=DROUND(Rdgs(I),8) !    

180 PRINT Rdgs(I) !  

190 NEXT I

200 END



   6

 Keysight 3458A —   307

LEVEL

 LEVEL        
(      )    (    

 ).     ,   
        
,     SLOPE.

LEVEL [percentage][,coupling]

percentage        . -
    :  -500 %  +500 %   5 % 

      -120 %  120 % 
  1 %     ( .  5   

 ).

percentage    = 0% (0 ).
percentage  = 0% (0 ).

      
500 % (  5 )    10 , 100 , 1 , 10   100 . 

     ,    -
 . ,     -

 20      10 .     
  15     150 %   

  (  LEVEL 150).

coupling  coupling       
    .        

  .

 

coupling

 
 

DC ( ) 1
        -

 

AC 2
        -

 

coupling    = AC.
coupling  = AC.
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–         
 ,   . (  

LEVEL           
       .)  -

      
         

(  TRIG LEVEL)    (  NRDGS n, 
LEVEL).        

       (  
SSRC LEVEL).

–        — 
   ±4 %   .

–         -
,       

(  AZERO OFF). (      -
  .)

–  :   LEVEL?   -
,  .   —    

 percentage.   —   . -
  .   «  »    

.

–  : DCV, DSAC, DSDC, LFILTER, NRDGS, SETACV, 
SYNC, SLOPE, SSAC, SSDC, SSRC, TRIG

10 OUTPUT 722;"TARM HOLD" !  

20 OUTPUT 722;"PRESET DIG" !   . ,
       10 

30 OUTPUT 722;"TRIG LEVEL" !     

40 OUTPUT 722;"SLOPE POS" !    
     

50 OUTPUT 722;"LEVEL 50,AC" !   50%    10  (5 ),
       . 

60 END
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LFILTER

  .      
 .    ,    -

        .  
    3   75     

 -   .

LFILTER [control]

control    control:

 
control

 
 

OFF 0
   ; -

  

ON 1    

control    = OFF.
control  = ON.

–           
  ,   -

.         
          -

       -
    (  SETACV SYNC).

–  :   LFILTER?   
   .   .   

«  »    .

–  : DCV, DSAC, DSDC, FREQ, LEVEL, NRDGS, PER, 
SETACV, SYNC, SLOPE, SSAC, SSDC, SSRC, TRIG

OUTPUT 722;"LFILTER ON" !    
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LFREQ

 LFREQ       
           -
 .

LFREQ [frequency]

LFREQ LINE

frequency     .  
   frequency — 45–65   360–440 .  

    360–440 ,    -
  8. ,   LFREQ 400,   

   : 400/8 = 50 .

     =   
50  60  ( .   1).

   =       
 (   /8     400 ).

LINE          -
       (   /8, 
      360  440 ).

–         , 
    50  60      

   . (      400  
       50 , 

     400 .)

–       100 . ,   
  60   1/60  = 0,0166666...   

 100 ,    0.0166667 .  
       LFREQ?. 
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,    60   LFREQ?  
 59,99988 (1/0,0166667).

–     ,  
        

  (  NPLC).   -
  (NMR)     

         
 .

–  :   LFREQ?   -
     ,    -
.    100 ,     

   1/100   ,  LFREQ?  -
,     .  -
 .   «  »    .

–  : LINE?, NPLC

OUTPUT 722; "LFREQ LINE" !     , 
  

! ,    (  

! /8     400 )

LINE?

    .       
  .

LINE?

– .   LFREQ   ,  -
          

     .

–  : LFREQ
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10 OUTPUT 722; "LINE?" !     

20 ENTER 722;A !     A 

30 PRINT A !  

40 END

LOCK

.     

LOCK [control]

control    control:

 
control

 
 

OFF 0   (   )

ON 1
  (      

 )

control    = OFF.
control  = ON.

–  LOCK       
   .    LOCK 

     .

–         -
      .  LOCK 

  Local .

–  :   LOCK?   
 LOCK.   .   «  

»    .
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–  : LOCAL LOCKOUT (   GPIB)

OUTPUT 722;"LOCK ON" !  

MATH

 MATH        
 .

MATH [operation_a][,operation_b]

operation    operation:

 

operation

 

OFF 0
     

   

CONT 1

   .  -

   ,   MATH 

CONT,CONT

CTHRM 3

 =  (°C)  5  (40653B). 

    OHM  OHMF (  

10   ).

DB 4

 = 20 x Log10 ( /    REF). 
  REF   1,   -

 .

DBM 5 
 =10 x log10( 2/  RES/1 ).  

   ACV, DCV  ACDCV.

FILTER 6

 =     

  .     -

 DEGREE.

FTHRM 8

 =  (°F)  5  (40653B) -

    OHM  OHMF (  10  

 ).
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 NULL 9

 =  -   OFFSET.   

OFFSET    ;  

   .

PERC 10
 = (  -   PERC) /  -

 PERC x 100.

PFAIL 11       MAX  MIN.

RMS 12
 =     ,  

 FILTER    .

SCALE 13
 = (   -   OFFSET) / 

  SCALE.

STAT 14

      

      :
SDEV =  
MEAN =   
NSAMP =  
UPPER =  
LOWER =  

CTHRM2K 16
 =  (°C)  2  (40653A). 

    OHM  OHMF.

CTHRM10K 17
 =  (°C)  10  (40653C). 

    OHM  OHMF. 

FTHRM2K 18
 =  (°F)  2  (40653A) 

    OHM  OHMF. 

FTHRM10K 19
 =  (°F)  10  (40653C). 

    OHM  OHMF.

CRTD85 20

 =  (°C)  100 ,  = 0,00385 

(40654A  406548).     OHM 

 OHMF.

CRTD92 21
 =  (°C)  100 ,  = 0,003916 

    OHM  OHMF.

 

operation
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operation_a,operation_b     = OFF,OFF.
operation_a,operation_b  = OFF,OFF.

 register     =    -

  0   :

DEGREE = 20 REF = 1

SCALE = 1 RES = 50

PERC = 1

–   FILTER, RMS, STAT  PFAIL  
   .       -

     -
  ,       

.      -
   ,      MATH OFF, 

  MATH      
      

(    MMATH PFAIL  MMATH STAT,   
   MMATH).

–         -
,   operation_a   .  

      operation_b.

–        -
,        -

. ,      
  4,5 ,      

 SCALE,    5  .

FRTD85 22

 =  (°F)  100 ,  = 0,00385 

(40654A  406548).     OHM 

 OHMF.

FRTD92 23
 =  (°F)  100 ,  = 0,003916. 

    OHM  OHMF.

 

operation
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–        
 SMATH.      

   RMATH.

–  :   MATH?   -
,  ,     -

     .  
 .   «  »    .

–  : MMATH, RMATH, SMATH

       
NULL      20 .   

  NULL     (  50). 
    OFFSET   3,05.  20  

   90,       3,05.

10  OPTION BASE 1 !      1

20  DIM Rdgs(20) !    20 

30  OUTPUT 722;"PRESET NORM" !PRESET, NRDGS 1,AUTO, DCV 10

40  OUTPUT 722;"MATH NULL" !  .  NULL  
        

50  OUTPUT 722;"TRIG SGL" !   1,   
       OFFSET

60  OUTPUT 722;"SMATH OFFSET,3.05" !  3,05   OFFSET

70  OUTPUT 722;"NRDGS 20" !20   

80  OUTPUT 722;"TRIG SYN" !   SYN

90  ENTER 722;Rdgs(*) !  SYN,  ,
           NULL

100 PRINT Rdgs(*) !  ,   
        NULL

110 END

MCOUNT?

     .  
   .
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MCOUNT?

–  : MEM, MFORMAT, MSIZE, RMEM

10 OUTPUT 722; "MCOUNT?" !   
      

20 ENTER 722;A !     A

30 PRINT A !  

40 END

MEM

.          
 .

MEM [mode]

mode    mode:

 
mode

 
 

OFF 0
     (   

 )

LIFO 1
       

  LIFO (   )

FIFO 2
       

  FIFO (    )

CONT 3
        

(       ,   FIFO)

mode    = OFF.
mode  = ON.
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–          
FIFO  ,     -

 HOLD.     ,   
   .     

      ,  -
    (    TARM).  

     FIFO,     
,      ,    

 .       LIFO  
      —  

  ,     .

–      ,   
  ,       

 —    LIFO,     FIFO.   
«  »  .   LIFO  

 .   FIFO   .  
    (LIFO  FIFO)    -

 «  »  .     
    ,     

RMEM.

–    MFORMAT     (SINT, 
DINT, ASCII, SREAL  DREAL).

–    RMEM   .  
      RMEM  

   : MEM CONT, MEM FIFO  MEM LIFO.

–  :   MEM?    
  .   .   «  

»    .

–  : MCOUNT?, MFORMAT, MSIZE, RMEM

OUTPUT 722;"MEM FIFO" !   ,  FIFO
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MENU

 MENU         
(SHORT  FULL)       

.

MENU [mode]

mode    mode:

 
mode

 
 

SHORT 0    

FULL 1    

mode    = ,    .
mode  = FULL

–     ,     
MENU   C, E, L, N, R, S  T,     
SHIFT.          -

     .

–  mode     (   
    ).

–   FULL   ,    -
,          

 ( , BEEP, BEEP?).   SHORT  , 
   GPIB,  ,    

 ( ,  RSTATE   Recall State).

–  :   MENU?   
  .   .   

«  »    .



6    

320  Keysight 3458A —   

–  : DEFKEY, LOCK

OUTPUT 722;"MENU SHORT" !   SHORT

MFORMAT

 .        
   .

MFORMAT [format] 

format    format:

 
format

 
 

ASCII 1 ASCII-16    [a]

[a]   ASCII   15          , 
         ASCII.

SINT 2
   —   

16-   (2    )

DINT 3
   —   

32-   (4    )

SREAL 4
   — (IEEE-754) 32  

(4    )

DREAL 5
   — (IEEE-754) 64  

(8    )

format    = SREAL.
format  = SREAL.
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–        

    1E+38   .  

        1E+38. 

         
 GPIB        

    . (   -
  .   OFORMAT.)

–     SINT  DINT  -
       -

.       , 
,      .  

     -
     , ,  
    .   

    ,   ( -
 )       .   

   ,     -
        SINT  DINT.

–         -
        

 (   STAT  PFAIL),     
       

  SINT  DINT  .

–        ,  -
 OFORMAT.

–        MEM.  
      RMEM  « -
 » . «  »    

  «   »   4.

–       (  
SSAC  SSDC),     SINT   
FIFO (  MEM FIFO);       
(  MEM FIFO)    .    

     ,  .
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–  :   MFORMAT?   
 .   .   «  

»    .

–  : MCOUNT?, MEM, MSIZE, RMEM

10 OUTPUT 722;"NPLC 10" !   - 10 .

20 OUTPUT 722;"DCV 7" !  ,   10 

30 OUTPUT 722;"MATH OFF" !  . 

40 OUTPUT 722;"MEM FIFO" !    (  FIFO)

50 OUTPUT 722;"MFORMAT DINT" !    DINT

60 END

     ,   
      .

MMATH

   .    -
    .

MMATH [operation_a] [,operation_b]

operation    operation:

 

operation

 

OFF 0
      

CONT 1

   .  -

   ,   

MMATH CONT,CONT

CTHRM 3

 =  (°C)  5 (40653B). 
    OHM  OHMF 

(  10   ).
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DB 4

 = 20 x log10 (     REF).
  REF   1,  

  .

DBM 5
 = 10 x log10 ( 2    RES1 ). 

    ACV, DCV  ACDCV.

FILTER 6

 =     

  .     -

 DEGREE.

FTHRM 8

 =  (°F)  5  (40653B). 

    OHM  OHMF (  

10   ).

 NULL 9

 =  –   OFFSET.   

OFFSET    ;  

   . 

PERC 10
 = ((  -    PERC) / 

   PERC ) x 100.

PFAIL 11       MAX  MIN. 

RMS 12
 =     ,  

 FILTER    .

SCALE 13
 = (   –   OFFSET) / 

  SCALE.

STAT 14

      

      : 
SDEV =  
MEAN =   
NSAMP =  
UPPER =  
LOWER =  

CTHRM2K 16
 =  (°C)  2  (40653A). 

    OHM  OHMF.

CTHRM10K 17
 =  (°C)  10  (40653C). 

    OHM  OHMF. 

 

operation
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operation_a,operation_b    = OFF,OFF.
operation_a,operation_b  = OFF,OFF.

 register    =    -

  0   :

DEGREE = 20 REF = 1

SCALE = 1 RES = 50

PERC = 1

–        
(    STAT  PFAIL)    

          -
       GPIB. (    

       
    .)   

STAT  PFAIL       -
      MMATH. (  STAT 

 PFAIL     ,  
     MMATH.)

FTHRM2K 18
 =  (°F)  2  (40653A).

    OHM  OHMF. 

FTHRM10K 19
 =  (°F)  10  (40653C). 

    OHM  OHMF. 

CRTD85 20

 =  (°C)  100 ,  = 0,00385 

(40654A  40654B).     OHM 

 OHMF.

CRTD92 21
 =  (°C)  100 ,  = 0,003916 

    OHM  OHMF.

FRTD85 22

 =  (°F)  100 ,  = 0,00385 

(40654A  40654B).     OHM 

 OHMF.

FRTD92 23
 =  (°F)  100 ,  = 0,003916. 

    OHM  OHMF.

 

operation
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–   STAT     SDEV, MEAN, 
NSAMP, UPPER  LOWER ( .   RMATH  -

    ).

–   PFAIL       
   1 (     

 GPIB SRQ,      RQS)   -
   FAILED LOW  FAILED HIGH.

–       -
    MMATH OFF,   

     (    MATH) 
   MMATH     

(   ,    ).

–    MMATH     -
   .    MMATH  -
 ,      .

–        -
,   operation_a   .  

      operation_b.

–       , 
       . 

,      
  4,5 ,      SCALE, 

   5  .

–        
 SMATH.      

   RMATH.

–  :   MMATH?   -
 (  ),     -

    .

–       RMEM   
.  ,        

        
.    «  »   

 .

–  : MATH, MEM, RMATH, RMEM, SMATH
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NULL      20 .   

  MMATH NULL   21    
      FIFO.   80  

 ,    OFFSET.    -
 OFFSET   3,05.     

 20,      NULL.

10  OPTION BASE 1 !      1

20  DIM Rdgs(20) !    20 

30  OUTPUT 722; "PRESET NORM" !PRESET, NRDGS 1,AUTO, DCV 10

40  OUTPUT 722;"MEM FIFO" !   ,  FIFO

50  OUTPUT 722;"MMATH NULL" !   NULL 
         

60  OUTPUT 722;"NRDGS 21" !21   

70  OUTPUT 722;"TRIG SGL" !  

80  ENTER 722;A !      
       

90  OUTPUT 722; "SMATH OFFSET, 3.05" !  3,05   OFFSET

100 ENTER 722;Rdgs(*) !     
       ,

105 !       NULL

110 PRINT Rdgs(*) !  ,   
       NULL

120 END

MSIZE

 .      MSIZE -
         , -

  .   3458A  MSIZE  
   ,      

 , . .    3458A  -
     .       MSIZE? 
        

     / .



   6
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MSIZE [reading_memory][,subprogam_memory ]

–     /  -
    .  MSIZE?  

          -
    / .  

SCRATCH          
       .  

,        
 ,   .

–  :   MSIZE?   -
,  .   —   
   .   —   (  -

)   / .

–  : MCOUNT?, MEM, MFORMAT, RMEM, DELSUB, 
SCRATCH, SUB, SUBEND, SSTATE

10 OUTPUT 722; "MSIZE?" !   

20 ENTER 722;A,B !  

30 PRINT A,B !  

40 END

NDIG

  .    , -
 .

NDIG [value]

value  value      3  8 (  
  , . .   NDIG 3  

 3½ .)
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value    = 7 (7½ ).
value  = 7 (7½ ).

–  NDIG     . 
        ,  

    GPIB.      -
,   .

–  :   NDIG?    
.   .   «  -

»    .

–  : DISP

10 OUTPUT 722; "RESET" !     

20 OUTPUT 722;"NDIG 8" !  8 1/2 

30 END

NPLC

   .    
,      .  -

 —      .

NPLC [power_line_cycles]

power_line_cycles    NPLC —  
    (NMR)   

  (  LFREQ).   1  
power_line_cycles ,  , NMR 60     . 

  <1   NMR,     -
 .       

power_line_cycles:

0 - 1 .   0,000006 .    60  (  LFREQ)
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0 - 1 .   0,000005 .    50 

1 - 10 .   1 .

10 - 1000 .   10 .

power_line_cycles    = 10
power_line_cycles  = 0 (    

 500 )

  (    ),  
  (  LFREQ)     
:

    (  NPLC)

DCV
DCI,

OHM(F)

ACI, ACDCI,

ACV[a]

[a]     (  SETACV ANA)

, 

ACDCV[a]

4,5 4,5 4,5 0–0,000030 0–0,000025

5,5 5,5 5,5 0,000036–0,000360 0,000030–0,000300

6,5 6,5 6,5 0,000366–0,030000 0,000305–0,025000

7,5 7,5[b]

[b]   ,    OHM(F) 10    DCV 100 .   
OHM(F) 10    6,5 ,    DCV 100  –  7,5 .

6,5 0,030006–1 0,025005–1

8,5[b] 7,5[b] 6,5  2–1000 2–1000

–    ACV  ACDCV (   SETACV ANA), 
ACT, ACDCI, DCI, DCV, OHM  OHMF   -

  .      
  FREQ  PER.     ACV  ACDCV 

  (SETACV SYNC  SETACV RNDM)  -
  ,     

    .     
        

 .

  

(LFREQ) = 60 

  

(LFREQ) = 50 
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–    (NPLC  APER)    
,        -

 ,    .  
RES   %_resolution     RANGE 

     . -
    NPLC (  APER)   -

  :

–    NPLC (  APER)    
   ,     -

 (   ).

–    NPLC (  APER)   -
    ,  

   NPLC (  APER),    -
 .

–        , . . -
   NPLC     

  (NMR),    %_resolution 
      RANGE.   -

  NMR ,  ,  .

–  :   NPLC?   -
 (   ),  .   

      APER, NPLC 
 RES     %_resolution   
  RANGE,  NPLC?    -
  ,   ,   NPLC.

–  : APER, FUNC, LFREQ, RES

    10    -
      %_resolution   20 -
  . ,    20,  

100 .

10 OUTPUT 722;"NPLC 0" !    

20 OUTPUT 722;"DCV 6,.00167" !  , . 6 ,
      100 

30 END
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    10   ,  
1000.        -

 %_resolution   20   .  -
   20  10 .     

 10    100 .

10 OUTPUT 722;"NPLC 1000" !   
     

20 OUTPUT 722;"OHM 1E3,.001" !   
       2-  ,   1  .

30 END

NRDGS

 .   ,   -
   ( ),     

.

NRDGS [count][,event]

count      .  -
    —  1  16777215. (  count 
      RMEM.   

  .   RMEM.)

count    = 1.
count  = 1.

event  ,      (  
).    event:

 
event

 
 

AUTO 1   ,    

EXTSYN 2
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event    = AUTO.
event  = AUTO.

–   TIMER    ,  
,    count  1.   
   TIMER.     

        DELAY. 
(  TIMER      

.)

–    SWEEP    : NRDGS n,
TIMER  TIMER n.  SWEEP    

   .   : -
     .  -
  SWEEP    

 TIMER.       RESET 
 PRESET    NRDGS.

SYN 5

       

,      

   

TIMER[a] 6
 AUTO      

 (    TIMER)

LEVEL[b] 7

  ,     

 ,   LEVEL,  , 

  SLOPE

LINE[a] 8
      -

     

[a]  TIMER  LINE         
      (SETACV RNDM  SYNC),     

  .

[b]   LEVEL        
  .

 
event
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–    SYN     
,      SYN  

     SYN,     -
   SYN.

–  :   NRDGS?   -
,  .   —   

  .   —   -
.   .   «  » 

   .

–  : DELAY, LEVEL, RMEM, SLOPE, TARM, TIMER, 
TRIG, SWEEP

 SYN

     70     -
  .     SYN  -

  .        
 .         .

10 OPTION BASE 1 !      1

20 DIM A(3) !  

30 OUTPUT 722;"DCV 8,.00125" !  ,  10 ,
      100 

40 OUTPUT 722;"NRDGS 3, SYN" !3   , 
      SYN

50 OUTPUT 722;"TRIG AUTO" !   AUTO

60 ENTER 722;A(*) !  

70 PRINT A(*) !  

80 END

    SYN    -
 ,   .     -
.   SYN (  60)    

 ,        
 .       SYN (   

  )     .
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10 OPTION BASE 1 !      1

20 DIM Rdgs(5) !    

30 OUTPUT 722;"PRESET NORM" !   SYN, DCV, NPLC 1, MEM OFF

40 OUTPUT 722;"TARM SYN" !    SYN

50 OUTPUT 722;"NRDGS 5, SYN" !5   , 
      SYN

60 ENTER 722;Rdgs(*) !  SYN,  

70 PRINT Rdgs(*) !  

80 END

TIMER

    4      -
  (  60).     

   ;  3  
   200 .

10 OPTION BASE 1 !      1

20 DIM Rdgs(4) !    

30 OUTPUT 722;"PRESET NORM" !TARM AUTO,TRIG SYN,DCV AUTORANGE

40 OUTPUT 722;"TIMER 200E-3" !   TIMER 200 

50 OUTPUT 722;"NRDGS 4,TIMER" !  4     TIMER

60 ENTER 722;Rdgs(*) !    

70 PRINT Rdgs(*) !  

80 END
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OCOMP

 OCOMP      -
   .

OCOMP [control]

control    control: 

 
control

 
 

OFF 0
   -

   .

ON 1
    

  .

control    = OFF.
control  = ON.

–    ,   -
   (    )  

       -
 .      

  ,          
  .

–        
   2-  ,    4-   . 

         
  (DCV, ACV  . .),   -

 .       
 2-   4-      

.

–        -
  10   100 .   OCOMP   -

   1   1 ,    -
 .



6    

336  Keysight 3458A —   

–  :   OCOMP?   
  .   .  -

 «  »    .

–  : OHM, OHMF

OUTPUT 722;"OCOMP ON" !   

OFORMAT

 .    GPIB  , -
        -

  .

OFORMAT [format]

format    format:

 
format

 
 

 

ASCII 1 ASCII-15     ( .   1  2)

SINT 2
   –   

16-   (2    )

DINT 3
   –   

32-   (4    )

SREAL 4
   – (IEEE-754) 32  

(4    )

DREAL 5
   – (IEEE-754) 64  

(8    )

format    = ASCII.
format  = ASCII.
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–   ASCII  cr lf (  ,  ) 
      . 

  SINT, DINT, SREAL  DREAL   cr lf. 
      END,   

     GPIB EOI.   
  .   END.

–   ASCII  2     -
 /   (cr,lf)    .  

cr,lf     ASCII     
     ASCII.     
  ASCII        

   RMEM     -
  (  = 1 ).     cr,lf -
        -
 .        

   (    ),  
    «  »   -

    .

–      (   
     )   

      
.

 SINT: +32767  -32768 (  . )

 DINT: +2.147483647E+9  -2.147483648E+9 (  . 
) 

ASCII, SREAL, DREAL: +/-1.OE+38

–    ,    SSAC  
SSDC ( )    

 SINT      .  
  SINT     -

    .

–      ,   
 GPIB.        

ASCII      .   
        . 
       ,  -

 MFORMAT.
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–     SINT  DINT  -
     .  -

     , ,  
    .  , -

      ,    
  (  ISCALE?),    , 

    .

–         -
        

 (   STAT  PFAIL),     
       

  SINT  DINT  .

–  :   OFORMAT?   
 .   .   «  

»    .

–  : END, ISCALE?, MFORMAT, QFORMAT

 SINT

      10    
SINT,       

    .

10  OPTION BASE 1 !      1

20  INTEGER Num_readings !   

30  INTEGER Int_rdgs (1:10) BUFFER!   
        

40  REAL Rdgs(1:10) !     

50  Num_readings=10 !   = 10

60  ASSIGN @Dvm TO 722 !   

70  ASSIGN @Int_rdgs TO BUFFER Int_rdgs(*) !   
        /

80  OUTPUT @Dvm;"PRESET NORM;OFORMAT SINT;NPLC 0;NRDGS ";
       Num_readings

85  !TARM AUTO, TRIG SYN,   SINT, . 
       

90  TRANSFER @Dvm TO @Int_rdgs;WAIT !  SYN,  
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91  !  .   
         

95  !  SINT,    
       (   ) 

100 OUTPUT @Dvm;"ISCALE?" !   
         SINT

110 ENTER @Dvm;S !    

120 FOR I=1 TO Num_readings

130 Rdgs(I)=Int_rdgs(I) !    
         

135 !(      
        )

140 R=ABS(Rdgs(I)) !    
         

150 IF R>=32767 THEN PRINT "OVLD" !   
         

160 Rdgs(I)=Rdgs(I)*S !     
         

170 Rdgs(I)=DROUND(Rdgs(I),4) !   4 

180 NEXT I

190 END

 DINT

    ,   
,      50       

  DINT.

10  OPTION BASE 1 !      1

20  INTEGER Num_readings,I,J,K !  

30  Num_readings=50 !   = 50

40  ALLOCATE REAL Rdgs(1:Num_readings) !    

50  ASSIGN @Dvm TO 722 !   

60  ASSIGN dBuffer TO BUFFER[4*Num_readings] !   
        /

70  OUTPUT @Dvm;"PRESET NORM;RANGE 10;OFORMAT DINT;NRDGS";
       Num_readings

75  !TARM AUTO, TRIG SYN,  DCV  10 ,   DINT, 
    NRDGS 50,AUTO

80  TRANSFER @Dvm TO @Buffer;WAIT !  SYN,  
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90  OUTPUT @Dvm; "ISCALE?" !   
         DINT

100 ENTER @Dvm; S !   

110 FOR I=1 TO Num_readings

120 ENTER @Buffer USING "#,W,W";J,K !   
       16-  

121 !    J  K(# =    

125 ! . W=     16- 
         )

130 Rdgs(I)=(J*65536.+K+65536.*(K<0)) !   
       

140 R=ABS(Rdgs(I)) !    
         

150 IF R>2147483647 THEN PRINT "OVLD" !   
         

160 Rdgs(I)=Rdgs(I)*S !   

170 Rdgs(I)=DROUND(Rdgs(I),8) !   

180 PRINT Rdgs(I) !  

190 NEXT I

200 END

 SREAL

    ,   10  
    SREAL.

10  OPTION BASE 1 !      1

20  INTEGER Num_readings !  

30  Num_readings=10 !   = 10

40  ALLOCATE REAL Rdgs(1:Num_readings) !    

50  ASSIGN @Dvm TO 722 !   

60  ASSIGN @Buffer TO BUFFER [4*Num_readings] !   
        /  

70  OUTPUT @Dvm;"PRESET NORM;OFORMAT SREAL;NRDGS";Num_readings

75  !  SYN,   SREAL, 1 ,  DCV,
       10  

80  TRANSFER @Dvm TO @Buffer;WAIT !  SYN;  
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90  FOR I=1 TO Num_readings

100 ENTER @Buffer USING "#,B";A,B,C,D !     8  

101 !   (# =    
       , B =  

105 !8-        0  255)

110 S=1 !     SREAL

120 IF A>127 THEN S=-1 !     SREAL

130 IF A>127 THEN A=A-128 !     SREAL

140 A=A*2- 127 !     SREAL

150 IF B>127 THEN A=A+1 !     SREAL

160 IF B<=127 THEN B=B+128 !     SREAL

170 Rdgs(I)=S*(B*65536.+C*256.+D)*2ˆ(A-23) !  
         SREAL

180 Rdgs(I)=DROUND(Rdgs(I),7) !   7 . 

181 !      SREAL,  
           

185 !    1.E+38 (     
      )

190 IF ABS(Rdgs(I)=1.E+38 THEN !   :

200 PRINT "Overload Occurred" !    

210 ELSE !   :

220 PRINT Rdgs(I) !  

230 END IF

240 NEXT I

250 END

 DREAL

        
DREAL. ,      DREAL 

 ,      , -
       (8  

 ).
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10 OPTION BASE 1 !      1

20 REAL Rdgs(1:10) BUFFER !   

30 ASSIGN @Dvm TO 722 !   

40 ASSIGN @Rdgs TO BUFFER Rdgs(*) !    
     /

50 OUTPUT @Dvm;"PRESET NORM;NPLC 10;OFORMAT DREAL;NRDGS 10"

55 !  SYN, 10 ,  DCV,  
     DREAL, 10   .

60 TRANSFER @Dvm TO @Rdgs;WAIT !  SYN,  
     

70 FOR I=1 TO 10

80 IF ABS(Rdgs(I))=1.E+38 THEN !   :

90 PRINT "OVERLOAD OCCURRED" !     

100 ELSE !   :

110 Rdgs(I)=DROUND(Rdgs(I),8) !   

120 PRINT Rdgs(I) !  

130 END IF

140 NEXT I

150 END

        -
  TRANSFER.       

       DREAL  
 ENTER.  ENTER   ,   

    / ,     , 
   TRANSFER.  ,   ENTER  

  FORMAT OFF,     
      ASCII.

10 OPTION BASE 1 !     

20 Num_readings=20 !   = 20

30 ALLOCATE REAL Rdgs(1:Num_readings) !    

40 ASSIGN @Dvm TO 722 !   

50 OUTPUT @Dvm;"PRESET NORM;OFORMAT DREAL;NPLC 10;NRDGS";
     Num_readings
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55 !  SYN,  DCV,   DREAL,
     10 , 20   

60 ASSIGN @Dvm;FORMAT OFF !    
      8   

70 FOR I=1 TO Num_readings

80 ENTER @Dvm;Rdgs(I) !    

90 IF ABS(Rdgs(I))=1.E+38 THEN !   :

100 PRINT "OVERLOAD OCCURRED" !    

110 ELSE !   

120 Rdgs(I)=DROUND(Rdgs(I),8) !    8 

130 PRINT Rdgs(I) !  

140 END IF

150 NEXT I

160 END

OHM, OHMF

.  FUNC.

OPT?

 .      
.   :

0 =   

1 =    

OPT?

–  : QFORMAT
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10 OUTPUT 722;"OPT?" !   

20 ENTER 722;A$ !  

30 PRINT A$ !  

40 END

PAUSE

  .  -
      CONT   

     GPIB.

PAUSE

–   PAUSE    
.

–       -
.     ,   -

     ,   
 ,      .

–     (  INBUF OFF),  GPIB 
       -
.     PAUSE,  GPIB 

    .

–   PAUSE , . .   -
   ,   

    PAUSE.

–  :   PAUSE?   
 ,      .  

 — YES (   = 1),   -
 ,  NO (   = 0).

–  : CALL, COMPRESS, CONT, DELSUB, TRIGGER 
(  GPIB), SCRATCH, SUB, SUBEND
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10 OUTPUT 722;"SUB OHMAC1" !     "OHMAC1"

20 OUTPUT 722;"PRESET NORM" !  ,
      

30 OUTPUT 722;"MEM FIFO" !   ,  FIFO

40 OUTPUT 722;"OHM" !  2-   
     

50 OUTPUT 722;"NRDGS 5" !  5   

60 OUTPUT 722;"TRIG SGL" !  

70 OUTPUT 722;"PAUSE" !   

80 OUTPUT 722;"ACV" !    

90 OUTPUT 722;"NRDGS 10" !  10   

100 OUTPUT 722;"TRIG SGL" !  

110 OUTPUT 722;"SUBEND" !   

120 END

       . 
  20–60      
 2-         .   70 

  .   CONT 
       

.   80–100   10  -
        .  

     15 .   
    :

OUTPUT 722;"CALL OHMAC1"

      2-  , 
     .  -

     CONT  -
   (  ):

TRIGGER 7
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PER

.        
.    FSOURCE     -

:    ( ),  -
    ,      

    .

PER [max._input][,%_resolution]

max._input  max_input    -
     .  -
   ,     FSOURCE. 

,     ACV,  max._input  
    .   -
 ,     max._input 

(   )     . 
     .  

 ,      , .  -
  FUNC  RANGE.

     ,  -
 AUTO   max._input     -
.        

       
   .

max._input    = 

max._input  = AUTO

%_resolution  %_resolution     -
    ,    (%_resolution  -

   ;     
. «  A:  »   447).



 %_resolution    

0,00001 1 7

0,0001 100 7

0,001 10 6

0,01 1 5

0,1 100 4
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%_resolution    = .
%_resolution  = 0,00001

–   —    : 1  
 ,       -

 (1,2 ).

–   (  )     
 ,   ,   -

       
  . (       
        

LEVEL    LINE.)       
    — 0 ,  . -

          
    LEVEL.    -

      SLOPE.

–     (      
    )  -
 (0–9)   .

–        
  , . .     -

    (    
).

–    (  )   , 
         

 .    ,    
(  )      .

–  : ACBAND, FREQ, FSOURCE, FUNC, RES



6    

348  Keysight 3458A —   

10 OUTPUT 722;"FSOURCE ACI" !     
       

20 OUTPUT 722;"PER .01" !   ,   10 

30 END

PRESET

        
.

PRESET [type]

type     NORM, 
FAST  DIG (    : 1, 0  2, 

).

type    = .
type  = NORM.

NORM  PRESET NORM  RESET,  -
    .    

PRESET NORM   :

ACBAND 20,2E+6MEM OFF (      FIFO)

AZERO ONMFORMAT SREAL

BEEP ONMMATH OFF

DCV AUTONDIG 6

DELAY -1NPLC 1

DISP ONNRDGS 1,AUTO

FIXEDZ OFF OCOMP OFF 

FSOURCE ACVOFORMAT ASCII

INBUF OFFTARM AUTO

LOCK OFFTIMER 1

MATH OFFTRIG SYN
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      0,   
:

DEGREE = 20

PERC = 1

REF = 1

RES = 50

SCALE = 1

FAST  PRESET FAST      
  ,    

       GPIB. (    -
    .   «   

 »   4.)    PRESET FAST 
 ,   PRESET NORM,  -

 :

DCV 10

AZERO OFF

DISP OFF

MFORMAT DINT

OFORMAT DINT

TARM SYN

TRIG AUTO

DIG PRESET DIG       
  (     

  5).    PRESET DIG  , 
  PRESET NORM,   :

DCV 10

AZERO OFF

DELAY 0

DISP OFF

TARM HOLD

TRIG LEVEL

LEVEL 0,AC
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NRDGS 256,TIMER

TIMER 20E-6

APER 3E-6

MFORMAT SINT

OFORMAT SINT

–  : RESET

OUTPUT 722;"PRESET NORM" !   
OUTPUT 722;"PRESET FAST" !   /

OUTPUT 722;"PRESET DIG" !    
. 

PURGE

 .      .

PURGE name

name  .      10 . 
   ,          0 

 127.     .   
SSTATE.

name    = .
name  = ;  .

–     ,   
SCRATCH.

–  : DELSUB, SCRATCH
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OUTPUT 722; "PURGE A2"!    A2

QFORMAT

 .        -
 (   )     .

QFORMAT [type]

format    type:

 
type

 
  

NUM 0

  ,    GPIB  

 ,    (   ) 

 

NORM 1

  ,    GPIB,  -

  (   )  ;  

 ,   ,   

     (   )

ALPHA

  ,    GPIB  

 ,       -

 (   )

type    = NORM.
type  = NORM.

–        
    .   , 

 DEFKEY?,      -
   QFORMAT.  ,  NDIG?, 

   .

–         
    .    
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.      ASCII, 

         
(ASCII, SINT  . .).

–  :   QFORMAT?   
 .   .   «  

»    .

–  :   , OFORMAT

NORM

10 OUTPUT 722;"QFORMAT NORM" 

20 OUTPUT 722;"ARANGE?"

30 ENTER 722;A

40 PRINT A

50 END

 : 1

NUM

10 OUTPUT 722;"QFORMAT NUM"

20 OUTPUT 722;"ARANGE?"

30 ENTER 722;A

40 PRINT A

50 END

 : 1

ALPHA

10 OUTPUT 722; "QFORMAT ALPHA" 

20 OUTPUT 722; "ARANGE?"

30 ENTER 722;A$

40 PRINT A$

50 END

 : ARANGE ON
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R

R —   RANGE.

R [max._input][,%_resolution]

    .   RANGE.

RANGE

 RANGE       -
  .

RANGE [max._input][,%_resolution]

max._input  max._input    -
     .   -

 ,     max._input 
(   )     

.      .  
    ,   

AUTO   max._input    . 
       -

        
 .

–        
max._input  ,      

.



 DCV:

 ACV  ACDCV:

 OHM  OHMF:

F  DCI:

 
max._input

  

–1  AUTO


 0  0,12

 >0,12  1,2

 >1,2  12

 >12  120

 >120  1E3

-

 

100 

1 

10 

100 

1000 


120 

1,2 

12 

120 

1050 

 
max._input

  

–1  AUTO


 0  0,012

 >0,012  0,12

 >0,12  1,2

 >1,2  12

 >12  120

 >120  1E3

-

 

10 

100 

1 

10 

100 

1000 


12 

120 

1,2 

12 

120 

1050 

 
max._input

  

–1  AUTO


 0  12

 >12  120

 >120  1,2E3

 >1,2E3  1,2E4

 >1,2E4  1,2E5

 >1,2E5  1,2E6

 >1,2E6  1,2E7

 >1,2E7  1,2E8

 >1,2E8  1,2E9

-

 

10
100
1 
10 
100 
1 
10 
100 
1 


12
120 
1,2 
12 
120 
1,20 
12 
120 
1,2 

 
max._input

  

–1  AUTO


 0  0,12E-6

 >0,12E-6  1,2E-6

 >1,2E-6  12E-6

 >12E-6  120E-6

 >120E-6  1,2E-3

 >1,2E-3  12E-3

 >12E-3  120E-3

 >120E-3  1,2

-

 

0,1 

1 

10 

100 

1 

10 

100 

1 


0,12 

1,2 

12 

120 

1,2 

12 

120 

1,05 

6    
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max._input    = AUTO.
max._input  = AUTO.

%_resolution   ,     
(DSAC, DSDC, SSAC  SSDC),  %_resolution   

 . (     %_resolution,   
   .)      -

   %_resolution    . 
    (DCV, ACV, ACDCV, OHM, OHMF, DCI 

 ACI)   %_resolution     -

  ACI  ACDCI:

 DSAC  DSDC:

 SSAC  SSDC:

 
max._input

  

–1  AUTO


 0  0,120E-6

 >120E-6  1,2E-3

 >1,2E-3  12E-3

 >12E-3  120E-3

 >120E-3  1,2

-

 

100 

1 

10 

100 

1 


120 

1,2 

12 

120 

1,05 

 

max._input

  

   

SINT

 

DINT

 0  0,012

 >0,012
 0,120

 >0,120
 1,2

 >1,2  12

 >12  120

 >120
 1E3

10 

100 


1 


10 

100 

1000 

12 

120 


1,2 


12 

120 

1050 

50 

500 


5,0 


50 

500 

1050 

 
max._input

  

 0  0,012

 >0,012  0,120

 >0,120  1,2

 >1,2  12

 >12  120

 >120  1E3

10 

100 

1 

10 

100 

1000 

12 

120 

1,2 

12 

120 

1050 
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 max._input.     %_resolution 
  max._input     .

,       
10 ,    — 1 .    -

 %_resolution   :

%_resolution = 
= (  /   ) × 100

      :

%_resolution = (0,001/10) × 100 = 0,0001 × 100 = 0,01

       
 %_resolution     .  -

   .   -
  ,      -
 .

 %_resolution    = .    -
     NPLC,   8½ -

. (  NDIG     1  , 
    7½ .   

 8½     NDlG 8; .  
 NDIG    .)

 % resolution :

       %_resolution 
 0,00001;      1 , 

  — 7 .

    ACV  ACDCV    
 %_resolution  0,01 %  SETACV SYNC  0,4 % 

 SETACV RNDM.

        
   .
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–  :   RANGE?   -
 . (  RANGE?    -
  ;       

ARANGE?.)   .   «  -
»    .

–  : ARANGE, FUNC, R

    10   %_resolution 
  30   . ,  
  30,  10 .

10 OUTPUT 722;"NPLC 0" !    

20 OUTPUT 722;"OHM" !  2-    

30 OUTPUT 722;"RANGE 800,.00125" !  . 800    10 

40 END!

RATIO

 RATIO       
   ,     

    ,    
.       
:

  
  =

  

RATIO [control]
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control 

 
control

 
 

OFF 0   

ON 1
      

  (DCV, ACV  ACDCV)

control    = OFF.
control  = ON.

–     LO    LO 
       ,   

    0,25 .

–        -
 DCV, ACV  ACDCV. (     

       
     — ANA, RNDM  SYNC.)  -

       -
 .      

±12    (     ). 
        

  (       
     ),   

       RATIO 
( .  ).

–  :   RATIO?   
  .   .   

«  »    .

–  : ACDCV, ACV, DCV, SETACV

10 OUTPUT 722;"PRESET NORM" !   ,NRDGS=1

20 OUTPUT 722;"ACV" !    



   6
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30 OUTPUT 722;"SETACV SYNC" !    
    

40 OUTPUT 722;"RATIO ON" !   

50 OUTPUT 722;"TRIG SGL" !  

60 ENTER 722;A !  

70 PRINT A !  

80 END
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RES

.     .

RES [%_resolution]

%resolution       %_resolution 
        ,  

 . (   %_resolution     
.     . «  A: 

 »   447.)    
 %_resolution       

 0,00001.

 %_resolution    

0,00001 1 7

0,0001 100 7

0,001 10 6

0,01 1 5

0,1 100 4

    ACV  ACDCV     
    (SETACV RNDM)  

    4,5  ,  
 .    (SETACV SYNC) 

  %_resolution — 0,001 = 7,5  ; 
0,01 = 5,5    1 = 4,5  .

    (   DSAC, DSDC, SSAC  SSDC): 
 %_resolution ,     

%_resolution      (1 , 10 , 100  
 . .),   .     

%_resolution   :

%_resolution = (  /  ) × 100
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, ,     -
    10     100 .  

   :

%_ resolution = (0,0001/10) × 100 = 0,001

%_resolution    = .    -
     NPLC,   8½ -

. (  NDIG     1  , 
    7½ .   

 8½     NDlG 8.)

% resolution :

       %_resolution 
 0,00001;      1 , 

  — 7 .

    ACV  ACDCV    
 %_resolution  0,01 %  SETACV SYNC  0,4 % 

 SETACV RNDM.

       -
   .

–     %_resolution  RES -
  - ,   %_resolution  

 (FUNC, ACV, DCV  . .)   RANGE.   
 RES  %_resolution    -

    .    
   RANGE  %_resolution   
 max._input   .     

max._input         
.

–  :   RES?   -
  %_resolution.   .   

«  »    .

–  : ACDCI, ACDCV, ACI, ACV, APER, DCI, DCV, 
FREQ, FUNC, NPLC, OHM, OHMF, PER, RANGE



6    

362  Keysight 3458A —   

    10   %_resolution 
  30   .

10 OUTPUT 722;"NPLC 0" !    

20 OUTPUT 722;"DCV 6," !   ,  
      10 

30 OUTPUT 722;"RES .001" !  100     10 

40 END

    10   ,  
1000.     (7,5 ) 

    RES   30   . -
    30  10 .    

  10    100 .

10 OUTPUT 722;"NPLC 1000" !   
     

20 OUTPUT 722;"OHM 1E3 !     
      2-  ,  1 

30 OUTPUT 722;"RES .001 !   10 

40 END

RESET

        -
    .

RESET

–   RESET   :

  .
      .

  ,    SRQ  -
  (  3).

  .
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 ,  RESET    :

ACBAND 20,2E6

AZERO ON

DCV AUTO

DEFEAT OFF

DELAY -1

DISP ON

EMASK 32767 (  )

END OFF

EXTOUT ICOMP,NEG

FIXEDZ OFF

FSOURCE ACV

INBUF OFF

LEVEL 0,AC

LFILTER OFF

LFREQ (   , 
   50

 60 )

LOCK OFF

MATH OFF

MEM OFF (   
   FIFO)

MFORMAT SREAL

MMATH OFF

NDIG 7

NPLC 10

NRDGS 1,AUTO

OCOMP OFF

OFORMAT ASCII QFORMAT NORM

RATIO OFF

RQS 0

SETACV ANA

SLOPE POS

SSRC LEVEL,AUTO 

      0, 
  :

–   RESET     , 
 ,   ,     

.  RESET     
     .   

RESET      ,  
 .   Reset      

  SHIFT      
.        0, 

DEGREE = 20

SCALE  = 1

PERC   = 1

REF = 1

RES = 50
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      ,   
   SRQ  ,  -

   .

–     RESET    
 ,       GPIB 

.         
  RESET   .      -

 GPIB       
  RESET,     .

–  : PRESET

10 CLEAR 722                        !   

20 OUTPUT 722;"RESET"      !   

30 END

REV?

 .   ,  .  
 —        . 

  —       .

REV?

10 OUTPUT 722; "REV?" !     

20 ENTER 722; A, B !  

30 PRINT A, B !  

40 END
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RMATH

  .     
 .

RMATH [register]

register    register:

 

register

 
 

 

 

DEGREE 1     FILTER  RMS

LOWER 2      STATS

MAX 3     PFAIL

MEAN 4      STATS

MIN 5     PFAIL

NSAMP 6     STATS

OFFSET 7    NULL  SCALE

PERC 8     PERC

REF 9     DB

RES 10     DBM

SCALE 11    SCALE

SDEV 12     STATS

UPPER 13      STATS

HIRES 14
       

(  )

PFAILNUM 15
      PFAIL 

  

register    = .
register  = DEGREE.
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–        
ASCII      .   -

      (SINT, DINT, 
SREAL, DREAL  ASCII).

–  : MATH, MMATH, SMATH

10 OUTPUT 722;"TRIG HOLD" !  

20 OUTPUT 722;"MEM FIFO" !   ,  FIFO 

30 OUTPUT 722;"NRDGS 10" !    

40 OUTPUT 722;"DCV 3" !  ,   10 

50 OUTPUT 722;"MATH STAT" !   
       

60 OUTPUT 722;"TRIG SGL" !   

70 OUTPUT 722;"RMATH SDEV" !  
     

80 ENTER 722;A !   

90 PRINT A !   

100 END

RMEM

  .      
  ,    .   

 RMEM    (    ).

RMEM [first][,count][,record]

first   .

first    = .
first  = 1.
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count     ,    
 ,    first.

count    = .
count  = 1.

record  ,     .  
  ,    NRDGS. -

,    NRDGS     ,   
   .

record    = .
record  = 1.

–  RMEM     (MEM OFF). 
 ,      ,   

  .    ,   
 ,    MEM CONT.

–         . 
      (1), 

   — .     
     — FIFO  LIFO.  

    :    -
  1.

–    RMEM      
   .      -

          . 
          

  (    )    (   
 ).

–         RMEM, 
   «  ».    

 .  «   »   4.

–  : MCOUNT?, MEM, MFORMAT, MSIZE, NRDGS
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10 OUTPUT 722;"TARM HOLD" !  

20 OUTPUT 722;"DCV" !   

30 OUTPUT 722)"TRIG AUTO" !  

40 OUTPUT 722;"NRDGS 3 ,AUTO" !3    
     (AUTO)

50 OUTPUT 722;"MEM FIFO" !   ,  FIFO

60 OUTPUT 722;"TARM SGL, 10" !10  

70 OUTPUT 722;"RMEM 1,3,6" !   1-3   6

80 ENTER 722;A,B,C !     A, B  C

90 PRINT A,B,C !  

100 END

RQS

 .       
.    ,  GPIB SRQ -

  true.

RQS [value] 

value   ,       
   value.    ,  

 .      :

   

 
 

 

1 0      

2 1      

4 2   SRQ 

8 3   SRQ  



   6
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value   :   SRQ    
   ,  = 8;    -

 = 0.
value  = 0 (    ).

–   ,    5,  
 EMASK.

–  SRQ      .  
     .

–  :   RQS?   -
       .

–  : CSB, SPOLL (  GPIB), STB?

OUTPUT 722;"RPS 4" !   SRQ   

OUTPUT 722;"RQS 40" !   SRQ   (8)
  !ERROR (32)

OUTPUT 722;"RQS 255" !   

OUTPUT 722;"RQS 0" !   

16 4    

32 5  ( .  )

64 6   (    )

128 7  
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RSTATE

 .       -
    .     

 SSTATE.

RSTATE [name]

name  .      10 . 
   ,          0 

 127.     .   
SSTATE.

name    = .
name  = 0.

–        
  0.        

        RSTATE 0.

–    NULL     
    ,    -

     OFFSET (   -
  .   «  NULL»   4).

–         -
,   Recall State      
  .     ,   

Enter    .

–  : MSIZE, PURGE, SCRATCH, SSTATE

OUTPUT 722; "RSTATE B2" !      B2



   6
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SCAL

 .     . -
   3458A.

SCRATCH

       .

SCRATCH

–       DELSUB. 
      PURGE.

–  : DELSUB, PURGE, RSTATE, SSTATE, SUB

OUTPUT 722;"SCRATCH" !      

SECURE

 .      -
 ,       

  . (    -
   .   ACAL.)

SECURE old_code, new_code[,acal_secure]

old_code      -
      3458A.

new_code     —     -2,1E9  2,1E9. 
     ,      
.
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acal_secure       
 :

 

acal_secure

 
 

OFF 0    

ON 1
   ;    

   (  .    ACAL).

acal_secure    =    ( -
  = ON).

acal_secure  = OFF.

–  0   new_code   ; 
         -

  .

–  Last Entry      , -
     SECURE.

–  : ACAL, CAL, CALNUM?, CALSTR, SCAL

 

OUTPUT 722;"SECURE 3458A,4448,0 n" !    
  4448,

!   

 

OUTPUT 722;"SECURE 3458A,0" !     
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SETACV

   .   -
      

      .

SETACV [type]

type  type     : -
,      . 

 :

 
type

 
 

ANA 1    

RNDM 2       

SYNC 3    

type    = ANA.
type  = ANA.

–       
.     . « -

 A:  »   447.

–  :   SETACV?   
   .   

.   «  »    .

–  : ACBAND, ACDCV, ACV, FUNC, SSRC

10 OUTPUT 722; "SETACV SYNC" !    
(     )



6    

374  Keysight 3458A —   

20 OUTPUT 722;"ACDCV" !     
  

30 END

SLOPE

SLOPE      LEVEL    -
     .

SLOPE [slope]

slope       -
    .  :

 
slope

 
 

NEG 0   

POS 1   

slope    = POS.
slope  = POS.

–  :   SLOPE?   
.   .   «  » 

   .

–  : LEVEL, LFILTER, NRDGS, SSRC, TRlG

OUTPUT 722;"SLOPE POS" !    
!  
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SMATH

   .    -
 

SMATH [register][,number]

register    : 

 

register

 
  

 
  

DEGREE 1     FILTER  RMS 20

LOWER 2
     

STATS
0

MAX 3     PFAIL 0

MEAN 4      STATS 0

MIN 5     PFAIL 0

NSAMP 6     STATS 0

OFFSET 7    NULL  SCALE 0

PERC 8     PERC 1

REF 9     DB 1

RES 10     DBM 50

SCALE 11    SCALE 1

UPPER 13      STATS 0

HIRES 14
      

0

PFAILNUM 15
    

  PFAIL   
0

register  = DEGREE.
register    = . .
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number  number — ,   .

number  =   .
number    = . .

–    SMATH       -
    (UPPER, LOWER  . .);   -
    ,    

  ( , STATS).

–     number,  -1 
(  1).   -1      -1.

–  : MATH, MMATH, RMATH

OUTPUT 722;"SMATH 11,1E-3" !  "1E-3"   SCALE

    10  20     
.   30   . 

  40   number    -
,        

  RES.   50     -
    .  80  -
  DBM.      , -
   (    DBM).

10 OUTPUT 722;"PRESET NORM" !TARM AUTO, TRIG SYN, NRDGS 1,AUTO

20 OUTPUT 722;"OHM" !  2-    

30 OUTPUT 722;"TRIG SGL" !  

40 OUTPUT 722;"SMATH RES" !     RES

50 DISP "  ;  CONT" !  
      

60 PAUSE !   

70 OUTPUT 722;"ACV" !   

80 OUTPUT 722;"MATH DBM" !    DBM

90 OUTPUT 722;"TRIG AUTO" !  

100 END
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SRQ

 .   2    
.   2    SRQ (  RQS 4), 

   SRQ    GPIB SRQ.

 

SRQ

–  : CSB, EXTOUT, RQS, SPOLL (  GPIB), 
STB?

10 OUTPUT 722;"RQS 4" !   2    
      SRQ

20 OUTPUT 722;"SRQ" !   2,  SRQ

30 END

SSAC, SSDC

.       
    ( ).  

SSAC        
.  SSDC       

 .    ,   -
 .      

  .    -
      (   2 ) 

       (12 ).

 

SSAC [max._input] [,% resolution]

SSDC [max._input] [,%_resolution]

max._input      (   
     

 ).   ,    
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max._input      .   
   .    

   max._input   
 .

 max._input   

 0  0,012 10 12 

 >0,012  0,120 100 120 

 >0,120  1,2 1 1,2 

 >1,2  12 10 12 

 >12  120 100 120 

 >120  1E3 1000 1050 

max._ input    = .
max._input  = 10 .

% resolution       
  SSAC  SSDC.      -

     (FUNC, ACI, DCV  . .).

–       
       . 

  SSAC  SSDC    
.

–       ,   
      500 %  .  

 SINT, ,      120 % 
 .

–        SSAC  
SSDC,      

 SINT (      ).   -
        -
   .    SINT 

       



   6

 Keysight 3458A —   379

     GPIB.    , 
       ,  

     ( .  -
).         

 SSAC  SSDC (   SSAC  SSDC 
        SINT,  

  ).

–         
   FIFO,    (    -

  MEM FIFO),    SINT   -
    .     

  SETTINGS CONFLICT     
,    .

–         
 (      4).   
     (  TARM)  -

   .

–         -
  .       

 (  MEM)     -
     .    

        -
   ,    -

  SSPARM?.

–  effective_interval      -
   SWEEP. (    

  NRDGS.)    
     ,  -

     effective_interval. -
  effective_interval    10 . 

( .  « »   5    
   .)

–  : DSAC, DSDC, FUNC, ISCALE?, LEVEL, LFILTER, 
MEM FIFO, SLOPE, PRESET FAST, PRESET DIG, SSDC, SSPARM?, 
SSRC, SWEEP, TARM
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   ,   , 
       -

  SINT.       -
 .        

  DREAL (     -
        

  SINT).

10 OPTION BASE 1 !      1

20 REAL Samp(1:200) BUFFER !   

30 ASSIGN @Dvm TO 722 !   

40 ASSIGN @Samp TO BUFFER Samp(*) !  

50 OUTPUT @Dvm;"PRESET FAST" !TARM SYN, TRIG AUTO,  DINT

60 OUTPUT @Dvm; "MEM FIF0" !    
     FIRST-IN-FIRST-OUT

70 OUTPUT @Dvm; "MFORMAT SINT" !   SINT

80 OUTPUT @Dvm; "OFORMAT DREAL" !   DOUBLE REAL

90 OUTPUT @Dvm; "SSDC 10" ! ,   10 ,
       . 

100 OUTPUT @Dvm; "SWEEP 5E - 6,200" ! .  5 , 200 

110 TRANSFER @Dvm TO @Samp;WAIT !    
         

120 FOR I=1 TO 200

130 IF ABS(Samp(I))=1E+38 THEN !  

140 PRINT "Overload Occurred" !    

150 ELSE !   :

160 Samp(I)=DROUND(Samp(I),5) !   5  

170 PRINT Samp(I) !   

180 END IF

190 NEXT I

200 END
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      SSAC   
  10     5 .  SWEEP 

     1000  ( -
 Num_samples)   effective_interval 2  (  

Eff_int).         
     (    , 

0 %,    ,  ).  120 -
  SYN      . 
 240–410       

   .     
  Wave_form.

10 OPTION BASE 1 !      1

20 INTEGER Num_samples,Inc,I,J,K,L !   

30 Num_samples=1000 !   

40 Eff_int=2.0E-6 !    

50 INTEGER Int_samp(1:1000) BUFFER !  
       

60 ALLOCATE REAL Wave_form(1:Num_samples) !    
    

70 ALLOCATE REAL Samp(1:Num_samples) !   
     

80 ASSIGN @Dvm TO 722 !   

90 ASSIGN @Int_samp TO BUFFER Int_samp(*) !   
      /

100 OUTPUT @Dvm;"PRESET FAST;LEVEL;SLOPE;SSRC LEVEL;SSDC 10"

101 !  , TARM SYN,   
          LEVEL 0 ,  

105 !(  ),  (   SINT), 
      10 

110 OUTPUT @Dvm;"SWEEP ";Eff_int,Num_samples

115 !   2 , 1000 

120 TRANSFER @Dvm TO @Int_samp;WAIT !  SYN,  
       

121 !  .   
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125 !  SINT,    
       (   )

130 OUTPUT @Dvm;"ISCALE?" !   
         SINT

140 ENTER @Dvm; S !   

150 OUTPUT @Dvm;"SSPARM?" !   

160 ENTER @Dvm;N1,N2,N3 !   

170 FOR I=1 TO Num_samples

180 Samp(I)=Int_samp(I) !   
           

190 !(     
           )

190 R=ABS(Samp(I)) !    
        

200 IF R>=32767 THEN PRINT "OVLD" !   
         

210 Samp(I)=Samp(I)*S !     
        

220 Samp(I)=DROUND(Samp(I),4) !   4 

230 NEXT I

235 !--------------------------      ----------------------------

240 Inc=N1+N2 !   

250 K=1

260 FOR I=1 TO N1

270 L=I

280 FOR J=1 TO N3

290 Wave_form(L)=Samp(K)

300 K=K+1

310 L=L+Inc

320 NEXT J

330 NEXT I

340 FOR I=N1+1 TO N1+N2
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350 L=I

360 FOR J=1 TO N3-1

370 Wave_form(L)=Samp(K)

380 K=K+ 1

390 L=L+Inc

400 NEXT J

410 NEXT I

420 END

SSPARM?

  .  , -
   ,    

(  SSAC  SSDC),  ,    -
    GPIB. (   -

,       .)

 ,   SSPARM? —  -
,  N .   —  , 

 N-1 .    —  N. 
, ,     10  

  22    effective_interval 5 .   -
    4 : 2   6  

   2   5   .  SSPARM?   
   2, 2  6.

SSPARM?

–  : SSAC, SSDC, SSRC, SWEEP

.    SSDC   .
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SSRC

   .   (  
SSAC  SSDC)  SSRC    
        .

   ACV  ACDCV (  SETACV SYNC) 
 SSRC       -

.     HOLD,    
        

  ,        -
  .      

   (  ACBAND).

 

SSRC [source][,mode]

source    source:

 
source

 
 

EXT 2
      

 Ext Trig   

LEVEL[a]

[a]    ACV  ACDCV  (  LEVEL)   (  SLOPE) 
          .

7
    (  LEVEL) -

   ,   SLOPE

source    = LEVEL
source  = LEVEL
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mode   mode      
ACV  ACDCV.  :

 
mode

 
 

AUTO[a]

[a]      AC  ACDCV   , 
  ACBAND.

1

    AC  ACDCV (SETACV 

SYNC)     (  ) 

          -

     ,  

       

  . (    

    SYNC.)

HOLD 4

       -

      -

  ,    .

mode    = AUTO
mode  = AUTO

–        -
.      -

  (  TARM)      
(  SSRC).    ACV  ACDCV ( -

 SETACV SYNC)     (  TARM), 
 (  TRIG)   (  NRDGS)  

         -
   .

–       -
        -

.       -
       ( . .  

        
  ).
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–  :   SSRC?   -
,  .    —   -

 source.   —    mode. 
  .   «  »   

 .

–  : LEVEL, LFILTER, SETACV SYNC, SLOPE, SSAC, 
SSDC

      SSAC   
  10     5 .  SWEEP 

     1000  ( -
 Num_samples)   effective_interval 2  (  

Eff_int).         
     (    , 

0 %,    ,  ).  120 -
  SYN      . 
 240–410       

   .     
  Wave_form.

10 OPTION BASE 1 !      1

20 INTEGER Num_samples,Inc,I,J,K,L !   

30 Num_samples=1000 !   

40 Eff_int=2.0E-6 !    

50 INTEGER Int_samp(1:1000) BUFFER !  
       

60 ALLOCATE REAL Wave_form(1:Num_samples) !   
       

70 DATA ALLOCATE REAL Samp(1:Num_samples) !   
      

80 ASSIGN @Dvm TO 722 !   

90 ASSIGN @Int_samp TO BUFFER Int_samp(*) !   
      /

100 OUTPUT @Dvm;"PRESET FAST;LEVEL;SLOPE;SSRC LEVEL;SSDC 10"
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101 !  , TARM SYN,   
          LEVEL 0 ,  

105 !(  ),  (   SINT), 
      10 

110 OUTPUT @Dvm;"SWEEP ";Eff_int,Num_samples

115 !   2 , 1000 

120 TRANSFER @Dvm TO @Int_samp;WAIT !  SYN,  
       

121!  .   
        

125 !  SINT,    
       (   )

130 OUTPUT @Dvm;"ISCALE?" !   
         SINT

140 ENTER @Dvm; S !   

150 OUTPUT @Dvm;"SSPARM?" !   

160 ENTER @Dvm;N1,N2,N3 !   

170 FOR I=1 TO Num_samples

180 Samp(I)=Int_samp(I) !   
           

190 !(      
        )

190 R=ABS(Samp(I)) !    
         

200 IF R>=32767 THEN PRINT "OVLD" !   
         

210 Samp(I)=Samp(I)*S !     
        

220 Samp(I)=DROUND(Samp(I),4) !   4 

230 NEXT I

235 !--------------------------      ----------------------------

240 Inc=N1+N2 !   

250 K=1
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260 FOR I=1 TO N1

270 L=1

280 FOR J=1 TO N3

290 Wave_form(L)=Samp(K)

300 K=K+1

310 L=L+Inc

320 NEXT J

330 NEXT I

340 FOR I=N1+1 TO N1+N2

350 L=I

360 FOR J=1 TO N3-1

370 Wave_form(L)=Samp(K)

380 K=K+ 1

390 L=L+Inc

400 NEXT J

410 NEXT I

420 END

    SSRC EXT    
  .    (  -

       AUTO), 
  TTL     Ext Trig   

.        -
     ,       -

 .

10 OUTPUT 722;"PRESET NORM" !TARM AUTO, TRIG SYN, NRDGS 1,AUTO

20 OUTPUT 722;"ACV 10" !  ,   10 

30 OUTPUT 722;"SETACV SYNC" !  

40 OUTPUT 722;"SSRC EXT" !    
        

50 ENTER 722;A !    (TRIG SYN),   

60 PRINT A !  

70 END
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SSTATE

 .      -
  .      RSTATE.

SSTATE name

name  .      10 . 
   ,          0 

 127.   -     
  .   -    

        , 
    .    -

-       _  ?.

  ,     (0–127),  -
       STATE.  -

        
. , ,    8,  -

  STATE8.        8,  
  STATE8.  0    -

   ( .   1).

name    = .
name  = ;  .

–        
  0.        

        RSTATE 0.

–       (    
 ).
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– ,   ,   
   MENU       

.      -
   (     

  0):

DEGREE REF

LOWER RES

OFFSET SCALE

PERC UPPER

–      14 .  -
   300 , . .    46 

.  0     
   .  0   
    ,   

      .

–         -
,   Recall State      
  .     ,   

Enter    .

–  : MSIZE, PURGE, RSTATE, SCRATCH

OUTPUT 722;"SSTATE B2" !      B2



   6
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STB?

  .       
  .      

      . 
 STB? (  ?)  ,  

 .     
  .

STB?

  

       :

   
 

 
  

1 0   

2 1      

4 2   SRQ 

8 3  

16 4    

32 5  ( .  )

64 6   (    )

128 7  

–    STB?   (  4) 
  (  «  »), . .   

 STB?.
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–  CSB    (  4, 5  6  -
,      -  ). 

 RQS       SRQ 
  GPIB.

–  : CSB, EXTOUT, RQS, SPOLL (  GPIB)

10 OUTPUT 722;"STB?" !    
      

20 ENTER 722 !     A 

30 PRINT A !  

40 END

,       
 24.  ,       8 

(  )  16 (    ).

SUB

.      -
    .

SUB name

name  .      10 
.    ,        -

  0  127.   -    
   .   -   -

         
,     .    

-       _  ?.

   ,     (0–
127),         

 SUB.      -
    . , , 

   15,    SUB15.   



   6
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     15,    SUB15. -
   0 ( )     

( .   7).

name    = .
name  = ;  .

–       SUBEND. 
 CALL    ,   

PAUSE  CONT —      -
, .

–      ,   -
   ,    

 .

–    ( )    
, . .        -

   ( ,      ). 
   SUB      -

 SUB ENTRY MODE    SUBEND  
  RESET.  SUBEND    

     .

–     SCRATCH, DELSUB,  
 SUB   GPIB Device Clear,   

   .   -
    RESET (     

RESET  ).

–     /   
 800 ,   .

–       
   GPIB Device Clear.  GPIB Device Clear 

    .

–        -
 —   TARM SGL  TRIG SGL.  -

         
    ,       
. (   ,       
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     TARM SGL  
TRIG SGL.)        
(  TARM EXT; .  )     

,        
  .

–    TARM EXT     
       Ext Trig,  

    .   -
     .

–        
     0.   

    (RSTATE 0)   
  .

–      (    
 ).    (  COMPRESS) -

          
 .

–  : CALL, COMPRESS, CONT, DELSUB, PAUSE, 
SCRATCH, SUBEND

10 OPTION BASE 1 !      1

20 DIM RDGS(5) !    5 

30 OUTPUT 722;"SUB DCCUR2" !    
       DCCUR2

40 OUTPUT 722;"PRESET NORM" !  

50 OUTPUT 722;"MEM FIFO" !   FIFO   

60 OUTPUT 722;"DCV, 10, .01" !  ,  10 ,
      0,01%

70 OUTPUT 722; "NRDGS,5,AUTO" !5   ,  AUTO

80 OUTPUT 722;"TRIG SGL" !    

90 OUTPUT 722; "SUBEND" !   
     

100 OUTPUT 722;"DISP MSG 'CALLING SUBPROGRAM'"

110 OUTPUT 722; "CALL DCCUR2"

120 ENTER 722;Rdgs(*)

130 PRINT Rdgs(*)

140 END
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    (CALL EXTPACE)  
      TARM EXT (  70). 

       -
 .      

  .      -
 .     (TRIG SGL) 
      1000 -

.        
    2-  ,    
 100.     TARM EXT (  100)  

      . 
      TRIG SGL  -

     100 .   
  TEST FINISHED.

10 OUTPUT 722; "SUB EXTPACE" !   20-110  
     

20 OUTPUT 722; "PRESET NORM" !  
     ,  

30 OUTPUT 722; "MEM FIFO" !   ,  FIFO

40 OUTPUT 722; "DCV 10" !   ,
       10 

50 OUTPUT 722; "NRDGS 1000, AUTO" !1000   , 
      AUTO

60 OUTPUT 722; "TARM EXT" !    

70 OUTPUT 722; "TRIG SGL" !   

80 OUTPUT 722; "OHM 1E3" !    2- 
     ,  1 

90 OUTPUT 722; "NRDGS 100, AUTO" !100   , 
      AUTO

100 OUTPUT 722;"TARM EXT" !    

110 OUTPUT 722;"TRIG SGL" !   

120 OUTPUT 722;"DISP MSG,'TEST FINISHED'" !  
       

130 OUTPUT 722;"SUBEND"

140 END
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SUBEND

 .   .

SUBEND

–     SUBEND   
.     SUBEND -

  1 (   )   ,  
    .

–  : CALL, COMPRESS, CONT, DELSUB, PAUSE, 
SCRATCH, SUB

.    SUB   .

SWEEP

 SWEEP   effective_interval   
(        [   -

 ]     (   ).

SWEEP [effective_interval] [,#_samples]

effective_interval   (SSAC  SSDC)   
       ( .  5 

   ).     
        

 .       
 —  10E-9  6000    10 ;    -

     (1/   -
)  6000    100 .
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effective_interval    = 100E-9
effective_interval  = 20 .

#_samples     .   
   —  1  1,67E+7.

#_samples    = 1024
#_samples  = 1024

–       
  10 ;   -

 — 20 ;   — 10 .

–  SWEEP       
NRDGS n,TIMER   TIMER.  SWEEP  NRDGS -

:     
 .    SWEEP  -

   TIMER.     
  RESET  PRESET    NRDGS. 

  SWEEP,    , 
     (   

NRDGS    ).

–  SWEEP  TIMER     -
       

       -
     (SETACV SYNC  

RNDM),       .

–    SWEEP (   TIMER) -
    (  ,  -

  SWEEP    ).

–  :   SWEEP?   -
,  .   —    

 effective_interval.   —   
 #_samples.   .   

«  »    .

–  : FUNC, NRDGS, TIMER
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      SSAC   
  10     5 .  SWEEP 

     1000  ( -
 Num_samples)   effective_interval 2  (  

Eff_int).         
     (    , 

0 %,    ,  ).

 120   SYN     
 .  240–410     -

     .    
   Wave_form.

10 OPTION BASE 1 !      1

20 INTEGER Num_samples,Inc,I,J,K,L !   

30 Num_samples=1000 !   

40 Eff_int=2.0E-6 !    

50 INTEGER Int_samp(1:1000) BUFFER !  
       

60 ALLOCATE REAL Wave_form(1:Num_samples) !   
       

70 ALLOCATE REAL Samp(1:Num_samples) !    

80 ASSIGN @Dvm TO 722 !   

90 ASSIGN @Int_samp TO BUFFER Int_samp(*) !   
      /

100 OUTPUT @Dvm;"PRESET FAST;LEVEL;SLOPE;SSRC LEVEL;SSDC 10"

101 !  , TARM SYN,   
          LEVEL 0 ,  

105 !(  ),  (   SINT), 
      10 

110 OUTPUT @Dvm;"SWEEP ";Eff_int,Num_samples

115 !   2 , 1000 

120 TRANSFER @Dvm TO @Int_samp;WAIT !  SYN,  
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121 !  .   
         

125 !  SINT,    
       (   )

130 OUTPUT @Dvm;"ISCALE?" !    
         SINT

140 ENTER @Dvm; S !   

150 OUTPUT @Dvm;"SSPARM?" !   

160 ENTER @Dvm;N1,N2,N3 !   

170 FOR I=1 TO Num_samples

180 Samp(I)=lnt_samp(I) !   
           

190 !(      
        )

190 R=ABS(Samp(I)) !    
         

200 IF R>=32767 THEN PRINT "OVLD" !   
         

210 Samp(I)=Samp(I)*S !     
        

220 Samp(I)=DROUND(Samp(I),4) !   4 

230 NEXT I

235 !--------------------------      ----------------------------

240 Inc=N1+N2 !   

250 K=1

260 FOR I=1 TO N1

270 L=1

280 FOR J=1 TO N3

290 Wave_form(L)=Samp(K)

300 K=K+1

310 L=L+Inc

320 NEXT J

330 NEXT I
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340 FOR I=N1+1 TO N1+N2

350 L=I

360 FOR J=1 TO N3-1

370 Wave_form(L)=Samp(K)

380 K=K+1

390 L=L+Inc

400 NEXT J

410 NEXT I

420 END 

T

T —   TRIG.

T [event]

    .   TRIG.

TARM

 .  ,   ( ) 
  (  TRIG).       

   .

TARM [event][,number_arms]



   6

 Keysight 3458A —   401

event    event:

 
event

 
 

AUTO 1    

EXT 2

    TTL     

Ext Trig. (   TARM EXT   -

,   TBUFF   ON.)

SGL 3
  (    TARM SGL), 

    HOLD.

HOLD 4  

SYN 5

     , 

       -

 .

event    = AUTO.
event  = AUTO.

number_arms  number_arms     
   SGL;      

  0  2,1E+9.   0  1   SGL  
   ,     (1):  

 ,       HOLD 
( ).   1   number_arms  

 .      
       

  number_arms.     
.     .

number_arms    = 1 (   
)

number_arms  = 1 (   )
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–    ,   ( .  5), 
       

 (  TRIG)    (  NRDGS 
 SWEEP).       

  ,   —   , , 
 .

–         -
.     ,   

   .    
  .   «  »   4.

–  :     
        SGL.  

   TARM,     
,  GPIB       

  . ,  number_arms   5 
  10    (  NRDGS),   5 -

   10   .    
  ,  TARM      

,      
    .

–  :   TARM?   
     .  -

 .   «  »    .

–  : NRDGS, SWEEP, TRIG

OUTPUT 722; "TARM AUTO, 0" !    
(    )

10 OUTPUT 722; "TARM HOLD" !  

20 OUTPUT 722; "OHM" !  2-    
     

30 OUTPUT 722; "MEM FIFO !   ,  FIFO

40 OUTPUT 722; "NRDGS 5" !5     
     (AUTO)
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50 OUTPUT 722; "TARM SGL" !   
         

60 END

10 OUTPUT 722; "DCV" !    

20 OUTPUT 722; "TARM HOLD" !  

30 OUTPUT 722; "TRIG AUTO" !    AUTO

40 OUTPUT 722; "MEM FIFO" !   ,  FIFO

50 OUTPUT 722; "NRDGS 3, AUTO" !3     
     (AUTO)

60 OUTPUT 722; "TARM SGL,5" !    
      5 

70 END

    60      
 .    .    

     HOLD.   -
 15  (  3     , 5 )   

.

   ,  60   GPIB   
     .   -

   ,   cr lf,   60:

60 OUTPUT 722 USING "#,K"TARM SGL, 5;"

      #  
 cr lf.   K    
         -

.        TARM SGL.5.  -
        

    cr lf.
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TBUFF

 .      
.

TBUFF [control]

control    control:


control 

 
 

OFF 0
  ,   

TRIGGER TOO FAST

ON 1
    ,   

TRIGGER TOO FAST

control    = OFF. 
control  = OFF.

–   TBUFF  ON    
TRIGGER TOO FAST,      

  EXT   ,   -
.  TBUFF   OFF,    , 

    ,   TRIGGER 
TOO FAST,   .  TBUFF   ON, -

   ,     , 
,          

 .       
EXT  ,    -

 .

–    RESET  TBUFF  -
 OFF.
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–  :   TBUFF?   
  .   .   

«  »    .

–  : EXTOUT, NRDGS, TRIG

OUTPUT 722;"TBUFF ON" !   TRIGGER TOO FAST

TEMP?

 .      
    .

TEMP?

–     ,  
  .

–  : ACAL, CAL, CALSTR

10 OUTPUT 722; "TEMP?" !  

20 ENTER 722; A !  

30 PRINT A !  

40 END
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TERM

     TERM  -
       . 

3458A   TERM     -
 ,    ,   -
 3458A     .

 

TERM [source]

source    source:

 
source

 
 

OPEN 0    

FRONT 1
   ,   

Terminals    Rear

REAR 2
   ,   

Terminals    Front

source    = . 
source  = FRONT.

–  :   TERM?  , -
,    (FRONT  REAR)   -

 Terminals.
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TEST

     .

TEST

–       
 .        -

,         .

–       -
 0         -

  .       
    ERR.     -

    ERRSTR? (  ), ERR? (  
 )  AUXERR? (    
).

–  : AUXERR?, ERR?, ERRSTR?

OUTPUT 722;."TEST" !  

TIMER

 TIMER       
TIMER   NRDGS.    TIMER  -

    .

TIMER [time]

time      time —  (1/ -
  )  6000    100 .

time    = 1 .
time  = 1 .
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–    TIMER     
 .       

      DELAY.

–    TIMER    
 (  ,    TIMER 

   ).   
        

TIMER,        
.

–  SWEEP      : 
NRDGSn,TIMER  TIMER n    .  
SWEEP  NRDGS :   -

   .    SWEEP 
    TIMER.  

     RESET  PRESET  
  NRDGS.   SWEEP, -

   ,     -
 (   NRDGS    

).

–  TIMER (  SWEEP)     
       

       -
     (SETACV SYNC  

RNDM),       .

–  :   TIMER?   -
      NRDGS.

–  : DELAY, NRDGS, SWEEP

10 OUTPUT 722;"TRIG HOLD" !  

20 OUTPUT 722;"INBUF ON" !   

30 OUTPUT 722;"DCV 10" !  ,   10 

40 OUTPUT 722;"NPLC .1" !    - 1 .

50 OUTPUT 722;"AZERO OFF" !   
     



   6
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60 OUTPUT 722;"MEM FIFO" !    (  FIFO)

70 OUTPUT 722;"TIMER 2" !   2 

80 OUTPUT 722;"NRDGS 10 TIMER" !10   
      (TIMER) 

90 OUTPUT 722;"TRIG SGL" !  

100 END

TONE

    .    -
    BEEP (OFF  ON).

TONE

 : BEEP

OUTPUT 722; "TONE" !  

TRIG

  .

TRIG [event] 

event    event:

 
event

 
 

AUTO 1  ,    

EXT 2
    TTL   

  Ext Trig
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event    = AUTO.
event  = SGL.

–   ,   ( .  5),  
       

(  TARM)    (  NRDGS). (  
      -

.)        
 ,   —   , ,  

.     .   
  .    -

  (  NRDGS  SWEEP).   
      -

 .   «  »   4.   -
   .  5.

SGL 3
  (    TARM SGL), 

    TRIG HOLD

HOLD 4  

SYN 5

     , -

        

LEVEL[a] 7

 ,     

 ,   LEVEL,  , 

  SLOPE

LINE[b] 8
       

  

[a]   LEVEL        
  .

[b]   LINE         
      (SETACV RNDM  SYNC),     

  .

 
event
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–  :   TRIG?   -
 .   .   «  -
»    .

–  : LEVEL, LFILTER, NRDGS, SLOPE, SWEEP, T, 
TARM, TBUFF

OUTPUT 722; "TRIG AUTO" !    AUTO

       
   .  20  

,      HOLD.  30 
 40    30     

 .  50   ,   -
   30 .    

      HOLD.

10 OUTPUT 722;“RESET" !     

20 OUTPUT 722;"TRIG HOLD" !   

30 OUTPUT 722;"DCV 10" !   ,
       10 

40 OUTPUT 722;"NRDGS 30,AUTO" !30   
         (AUTO)

50 OUTPUT 722;"TRIG SGL" !  

60 END
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413
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7  BASIC  3458A

     414

      415

  BASIC     416

       419

    BASIC 3458A     420

       422

        428

     434

        436

        438

        444
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     BASIC,   -
   3458A.     
       -

     BASIC    
 .     , 

      BASIC.

–  ,     , 
   .

–    ,    
  .

–       
   .

–     GPIB  .

–    Motorola 68000  FFT  . . 

–     Keysight  -
  .



 BASIC  3458A 7

 Keysight 3458A —   415

 

      3458A   
 SUB.      ,    6. 

       BASIC, -
         

  BASIC.   ,       
   3458A (    ).

     GPIB,   
     (F0 – F9)   -

       .

 BASIC 3458A    :

–    

–  

–  GOTO

–  GOSUB

–   (    )

–  

–   BASIC,     .
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  BASIC

       BASIC,  -
     3458A.   -
        . 

    .

  

       0    -

 (   0).

LET user_variable = expression

REAL variable_l, variable_2, . . .     
   real.    REAL variable_l (size) 

    . REAL — 64-  
.

INTEGER variable_l, variable_2, . . .    -
    integer.    INTEGER 

variable_1 (size)    . INTEGER — 
16-  .

DIM array_name (size), . . .   .

FILL array_name, list.      -
  .      

.



   
 

 ,       , 
   .    

        
 .      
    ,      

  .    ,   -
      .   

      -
    .

  FILL  .     -
        . 

       LET.

 BASIC  3458A 7

 Keysight 3458A —   417

 

 : +, -, *, /, ^

                                    =,    >,   <,   >=,   <=,   <>

                                    DIV, MOD, ABS, SQR, LOG, EXP, LGT, SIN, COS, ATN

 : AND, OR, EXOR, NOT, BINAND, BINCMP, BINEOR,
                                    BINIOR, BIT, ROTATE, SHIFT

/  

SUB sub_name.      -
 .

SUBEND sub_name.       
.

DELSUB sub_name.      
.

SCRATCH.  ( )  ,    
   3458A.
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CAT.     ,  , 
   ,      

   3458A (   — 400 ).

LIST sub_name.     ( -
  — 400 ).

COMPRESS sub_name.      .

  

CALL sub_name.  ,   ,  -
     .

PAUSE.    , -
    CALL.

CONT.      
 PAUSE.

   

FOR counter =initial_value TO final-value [STEP step_size]
NEXT 

WHILE 
ENDWHILE

IF  THEN
[ ELSE ]
ENDIF

 

CALLARRAY array name, integer_list.    -
    .

       ( -
   ASCII)    FILL.   
     Motorola 68000,  

   .
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       6,    -
    .      

   3458A (    ).

ENTER user_variable.       -
   .     

    . : ENTER Dmm

OUTPUT user_variable.     -
.          

GPIB      . : 
OUTPUT 

U_RANGE.    .

D_RANGE.    .

DSP string  user_variable.       
      (  

     2.1  ).

DSP?       .

SCROLL LEFT | RIGHT.       
     .     , 

    DISP (    
 .  6).

ECHO string.         
  GPIB.       

   GPIB     
.

RETURN.        
SUBEND.

RMATHV register, user_variable.    
     (   

    5. 1  ).

WAIT msec.       
 (  32 ).
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    BASIC 3458A

      -
  BASIC 3458A     . 

           
  GPIB    300   

BASIC.    — 22,   GPIB -
 — 700.

 10 !
 20 !     3458A   
 30 !   (      
    ).
 40 !     BASIC:
 50 ! RMATHV, LET, REAL  OUTPUT.
 60 ! 
 70 ! 
 80 ! RMATHV -    
 90 !                    ;   RMATH.
100 !
110 ! OUTPUT -    ,    
120 !                   (    
130 !                      GPIB, 
140 !                  AVG   ).
150 !
160 ! LET  REAL -    .
170 !
180 !
190 !
200 DIM Rdgs(1:300)               !      
210 ASSIGN @Dvm TO 722    !   GPIB
220 !
230 CLEAR @Dvm
240 OUTPUT @ Dvm; "RESET"
250 WAIT 0.5
260 !
270 OUTPUT @Dvm; "PRESET FAST"
280 OUTPUT @Dvm; "OHM 1000"
290 OUTPUT @Dvm; "APER 167E-6"
300 OUTPUT @ Dvm; "OFORMAT ASCII"
310 OUTPUT @Dvm; "MEM FIFO"
320 OUTPUT @Dvm; "NRDGS 300,TIMER"   !    
                                       300 



 BASIC  3458A 7

 Keysight 3458A —   421

330 OUTPUT @Dvm; "TIMER 0.0002"      !   
                                   5000 / 
340 !
350 !
360 !
370 OUTPUT @Dvm; "SUB CALC_MEAN"          !   DMM
380 OUTPUT @Dvm; "REAL BIG,SMALL,AVG"   !   
                                           
390 OUTPUT @Dvm; "MMATH STAT"
400 OUTPUT @Dvm; "RMATHV MEAN, AVG"     !   DMM
410 OUTPUT @Dvm; "RMATHV UPPER, BIG"    !   DMM
420 OUTPUT @Dvm; "RMATHV LOWER, SMALL"  !   DMM
430 OUTPUT @Dvm; "LET M=(AVG*300-BIG-SMALL)/298" !    M
440 OUTPUT @Dvm; "OUTPUT M"             !    
                                     
450 OUTPUT @Dvm; "SUBEND"                 !   DMM
460 OUTPUT @Dvm; "TARM SGL"              !   dmm
470 T0=TIMEDATE                                       !   
480 T1=TIMEDATE
490 OUTPUT @ Dvm; "CALL CALC_MEAN"      !   DMM 
                                           
500 ENTER @Dvm; Mean              !  M  
510 T2=TIMEDATE                         !   
520 PRINT"MEAN";Mean;"TRANSFER AND CALCULATION SPEED";T2-T1-(T1 -T0)
530 PRINT
540 END

   :

  54,73391112     
0,399963378906
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3458A     :   
(   « »)   .  

  3458A      
 BASIC. 3458A    .  -

     ,  GPIB  -
 .  ,      

 .

 

3458A    : Integer  Real.   
 ,     . 

   :

 –1.797 693 134 862 315 X 10308  1.797 693 134 862 315 X 10308

   ,   :

±2.225 073 858 507 202 X 10–308

     .

       :

 –32767  +32767

 DIM      . 
 INTEGER      

 .  REAL     
  .

       
 A  10  (0–9).

OUTPUT 722; "DIM A(9)"

       
IARRAY  10  (0–9)    B.

OUTPUT 722; "INTEGER IARRAY(9),B"
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 RARRAY  10  (0–9)    C.

OUTPUT 722; "REAL RARRAY(9), C"

3458A   ,    -
      LET. ,  

     .

OUTPUT 722; "LET A=SIN(.223)"

OUTPUT 722; "LET B=3.14159"

  3458A      -
   . ,  TIME 

   .   
,    ,   

  .  LINE?   . 
     . 

    REAL,    .

  

         -
  ( .   SCRATCH   6).   

     ,    , 
3458A     .   

       ,   -
 , 3458A     .  
,       

     . :
OUTPUT 722; "REAL TIME_INT; LET TIME_INT=2.25; TIMER TIME_INT"

 

3458A      -
   .    
      .    

   :     
.
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–        
     .  -

      .

–       -
  .     

  –10308  +10308,    —  –32768 

 +32767 (   –104  +104).  ,   
      -

 .        
  .

 

        10 . 
     (A–Z),    -

   ,  (0–9),  -
 (_)   (?).      . 

      ,  
   3458A.

   LET      
(    LET). ,   -

 .

OUTPUT 722; "LET TIME_INT = 120E-3"

OUTPUT 722; "LET TIME_INT =40*3E-3"

        
3458A,    .   : 
(1)     (2)  .   

       .

   

     ,  
3458A,     GPIB,     

   .      -
       

 .  ENTER      
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 (  )        
 .

     ENTER   -
 3458A   .

10 OUTPUT 722; "SUB DMM_CONF"
20 OUTPUT 722; "NRDGS 100"
30 OUTPUT 722; "TRIG SGL"
40 OUTPUT 722; "INTEGER I"
50 OUTPUT 722; "FOR I = 1 TO 100"
60 OUTPUT 722; " ENTER A[I]"
70 OUTPUT 722; "NEXT I"
80 OUTPUT 722; "SUBEND"
90 !
100 OUTPUT 722; "CALL DMM_CONF"
110 END

 

      :  , 
 .    3458A    

,     .  
 3458A       

.

  

 OUTPUT    .  -
    OUTPUT.

10 DIM A$[50]!    
20 OUTPUT 722; "LET VAL=COS(.5235)!  
30 OUTPUT 722; "OUTPUT VAL"!     
    
40 ENTER 722: A$!  
50 PRINT A$!  
60 END
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3458A      .  -
      DIM 

name(size)  REAL name(size).    -
  INTEGER name(size).     , 

  (   0).      -
. ,     10 ,   9, 

  .

OUTPUT 722; "DIM TESTER(9)"

      ,     
.     ,  

 ,   .  —     -
  0  999,      

   3458A (  10 ,     
   ).  ,  

  ,    .

       .  
    .       

 (     )    
  ( .   SCRATCH   6).  
    ,   .

 

      (  DIM, 
REAL  INTEGER)    .   -

    FILL     -
.   FILL:

FILL array_name, list

      -
 .

10 OUTPUT 722; "INTEGER LIST(9)"
20 OUTPUT722; "FILL LIST 0,100,200,300,400,500,600,700,800,900"
30 END



  FILL  .     
   , . .    -

.       
 LET.
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  SIZE?      
.     ,    -

   -      0  3458A. ,  
  10  ( , DIM LIST(9))  SIZE? -

  «10».

      
  10 ,        

 SIZE?.

10 OUTPUT 722; "INTEGER IARRAY(9)"
20 OUTPUT 722; "SIZE? IARRAY"
30 ENTER 722; A
40 PRINT A
50 END

   

        3458A. 
   3458A      . 

 SCRATCH     , , 
    (    -

 .   3).
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   ,   -
   BASIC,     , 

     3458A.  -
  ,   , -

   .  , 3458A   
   .

 

    (+ – * / ̂ ),  3458A   
  : DIV (  -

)  MOD ( ).      -
 :

A = 0-B

 DIV    .   
  ,       

  (  ).    -
  7  3      (2) 

  .

10 OUTPUT 722; "OUTPUT(7 DIV 3)"
20 ENTER 722; A
30 PRINT "DIV Result ="; A
40 END

  :

DIV Result = 2

 MOD    .    -
   DIV,   ,   MOD 

  .     -
 7  3      (1)  -

 .

10 OUTPUT 722; "OUTPUT(7 MOD 3)"
20 ENTER 722; A
30 PRINT "MOD Result="; A
40 END
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  :

MOD Result=1

   (< > <= >= <>)   -
 (AND  OR)     .

  

       -
,   3458A.  (   X  Y)   

,  , ,    
   .

/

ABS(X)   .

SQR(X)    .

 

3458A      . -
     .

/

LOG(X)
Loge(X):     

  e (2,71828).

EXP(X) ex:  .  e  ,  .

LGT(X) Log10:       10.

 

 3458A    ,   
  .

/  (X  )

SIN(X)  .

COS(X)  .

ATN(X)  .
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 3458A    : AND (  AND), 
OR (  OR), EXOR (  OR)  NOT (  -

).         0 
 1     .   -

,    (   ),  
 1.     0.

      . 
       .

 AND 

 OR 

 EXOR 

NOT 

A B A AND B A OR B A EXOR B  NOT A NOT B

0 0 0 0 0 1 1

0 1 0 1 1 1 0

1 0 0 1 1 0 1

1 1 1 1 0 0 0

 

 3458A    .   -
    .   

    (X  Y)   
       –32768  +32767.  

    .



/

BINAND(X,Y)   AND .

BINCMP(X)    .

BINEOR(X,Y)    OR .

BINIOR(X.Y)    OR .

BIT(X, )

  0  1,    -

   .     -

  0 (  )  15 (  ).

ROTATE(X, )
  ,      

      з я .[a]

[a]            . 
           .

SHIFT(X, )
  ,      

    з  з я *.
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3458A          -
   .        

    ,  -
  .

 

: SIN, COS  . .

  

*, /, MOD, DIV

+, –

  : <, >, < =, >=  . .

 : AND, OR  . .
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      -
 . 3458A   ,    

   .    -
  .   3.

 

  

  

  

  

    

  

  

    

    BCD

 ,   -

 

 

        
  .     

,     ,   
 -      . , 

   IF...THEN    
 ,   .

10 OUTPUT 722; "SUB TESTER"
20 OUTPUT 722; "LET A=25.3765477"
30 OUTPUT 722; "IF SIN(A)^2 + COS(A)^2 = 1 THEN"
40 OUTPUT 722; " DISP 'EQUAL'"
50 OUTPUT 722; "ELSE"
60 OUTPUT 722; " DISP'NOT EQUAL'"
70 OUTPUT 722; " ENDIF"
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80 OUTPUT 722; "SUBEND"
90 !
100 OUTPUT 722; "CALL TESTER"
110 END

 ,      -   
   ,     

 .     -
           -

  3458A.

         
 .        -
        

   ,      .
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3458A        BASIC.  -
     3458A    -

 ( ,   HP  200/300)   
  .       -

 .     , -
   .

 —    3458A,  
  SUB    SUBEND.  SUB 

   ,    -
   .      

3458A.

  3458A    , 
        . 

      ,  3458A 
  .    -

  , . . 3458A    -
  .  ,    

3458A  ,    ,  
  GPIB.      

   3458A.

     ?

  3458A      -
.     CONTINUE, COMPRESS, 

DELSUB  SCRATCH.      -
    .

    ?

  ,      3458A, 
    .  ,  

 10  (    SUB  SUBEND)     
600 .      .   3.
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      ?

.     ( ) 
    .   

 10 .
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   3458A,    

        -
.     ,     

.

  

        
 SCRATCH      . 

      3458A   
     .

 SUB    3458A   -
     SUBEND   .

     10 .   -
   (A–Z),       -

,  (0–9),   (_)   (?). 
         -

 3458A,       -
 .

       
        

.

10 OUTPUT 722; "SUB DMM_CONF"
20 OUTPUT 722; "DCV8,0.00125"
30 OUTPUT 722; "NRDGS 3"
40 OUTPUT 722; "TRIG SGL"
50 OUTPUT 722; "SUBEND"
60 END

  SUB DMM_CONF  SUBEND,       
20, 30  40     DMM_CONF.
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   3458A      
,   .    , 
     .     
        

. 3458A     . -
         

.        
     SUBEND ( ,   

    
  3458A).

      ,   -
     3458A ,  -

   .
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 3458A,   ,   
 .      -

 ,       
.      

   .

 /

       
  ,       
   ,    .

        
 .

SUB sub_name

SUBEND

DELSUB sub_name

SCRATCH

CAT

LlST sub_name

COMPRESS sub_name

SUB/SUBEND

  3458A    SUB  SUBEND. 
 SUB         

3458A.       -
 .    SUB 3458A   

   .

 SUBEND        -
 3458A.        

. ,    SUB  SUBEND -
      .
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SUB    SUBEND.    SUB 

 SUBEND    .

DELSUB

 DELSUB (  )    
   ,       -

    (  CAT).

SCRATCH

 SCRATCH  ( )  ,  
     3458A.     -

     (  CAT).    
SCRATCH      , 

     .

CAT

 CAT ( )     ,  
,    ,    

     3458A.    -
      ,  CAT  

 DONE.      
.   3.    :

 : SUB sub_name

  : IARRAY array_name

   : IARRAY array_name

  : STATE state_name (  )

  : INT variable_name
                                             REAL variable_name
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      CAT.

10 DIM A$[80]
20 OUTPUT 722; "CAT"
30 REPEAT
40   ENTER 722; A$
50   PRINT A$
60 UNTIL A$="DONE"
70 END

LIST

 LIST     . 
 ,      
 ;       . 

      -
 DMM_CONF   .

10 DIM A$[100]
20 OUTPUT 722; "LIST DMM_CONF"
30 REPEAT
40   ENTER 722; A$
50   PRINT A$
60 UNTIL A$="SUBEND"
70 END

COMPRESS

 COMPRESS      -
  (        -
   ).     

,       (  LIST). 
 COMPRESS      

  .

 

    .  
      .

CALL sub_name

PAUSE
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CONT

 CALL 

 CALL      -
       .  

,       (   
 GPIB,    )    -
.   (  4    3458A) 

  0,   .   
     1,   

  3458A    .

 CALL       
  .    -

  .    -
    , 
        . 

  10   .

 PAUSE 

 PAUSE    , -
    CALL.    -

 ,   CONT ( ). 
 CONT      

  ,   ,    PAUSE.

    CONT  ,   
  , 3458A  .

 ,    ?

  PAUSED?  1,     
 ,  0,    (   

  ).     
  PAUSED?.

10 OUTPUT 722; "RUN DMM_CONF;PAUSE"
20 OUTPUT 722; "PAUSED?"
30 ENTER 722; A
40 IF A=1 THEN PRINT "SUBPROGRAM IS PAUSED"
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50 IF A=0 THEN PRINT "SUBPROGRAM IS NOT PAUSED"
60 END

 

 GPIB CLEAR ( .  B)    
,     CALL.   -

    GPIB    .

  

     ,    
  SUBEND.      
   (    ),  

  GPIB     (    , 
   ).  RETURN   

   . ,  -
   ,   RETURN   

IF...THEN .  RETURN    
     SUBEND. :

10 OUTPUT 722; "SUB DMM_CONF"
20 OUTPUT 722; "DCV 8, 0.00125"
30 OUTPUT 722; "TRIG SGL"
40 OUTPUT 722; "ENTER A'
60 OUTPUT 722; "IF A<5.06 THEN; RETURN"
70 OUTPUT 722; "ELSE"
80 OUTPUT 722; "TRIG SGL"
90 OUTPUT 722; "ENDIF"
100 OUTPUT 722; "SUBEND"
110 !
120 OUTPUT 722; "CALL DMM_CONF"
130 END

 

     ( )  
       . 

   SUBEND    -
  ,     CALL.
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 3458A      . - , -
,    ,    

      .  
  ,  3458A       

 .     CALL 
3458A        .  -

    . - ,   
  10 .    -

   . ,   -
   .

10 OUTPUT 722; "SUB DMM_CONF"
20 OUTPUT 722;"DCV8,0.00125"
30 OUTPUT 722; "SUB TESTER" !    
40 OUTPUT 722; "SUBEND"
50 !
60 OUTPUT 722; "CALL DMM_CONF"
70 END
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3458A      BASIC  -
    .     

  3458A.      
     , -

   . .

    : FOR...NEXT, WHILE...ENDWHILE 
 IF...THEN.    ,  
   BASIC.     , 

   3458A       
GOTO  .      -

     .

 FOR...NEXT

 FOR...NEXT   ,   
  ,       . -
    FOR...NEXT  .

FOR counter = initial_value TO final_value [STEP step_size]

 

NEXT counter

 counter   ,   -
  .  initial_value  final_value   

,     .  
 step_size      , 
 ,        

.       step_size 
   .    
   ,       

final_value.

10 OUTPUT 722; "SUB DMM_CONF"
20 OUTPUT 722; "NRDGS 100"
30 OUTPUT 722; "TRIG SGL"
40 OUTPUT 722; "INTEGER I"
50 OUTPUT 722; "FOR I = 1 TO 100"
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60 OUTPUT 722; " ENTER A[ I]"
70 OUTPUT 722; "NEXT I"
80 OUTPUT 722; "SUBEND"
90 !
100 OUTPUT 722; "CALL DMM_CONF"
110 END

 WHILE

 WHILE   ,     
,      .  
  WHILE  .

WHILE expression

 

ENDWHILE

  WHILE       . 
    true (   ),    

 WHILE  ENDWHILE ,     -
 WHILE.     false (  ), -

    ,    
ENDWHILE.

10 OUTPUT 722; "SUB DMM_CONF"
20 OUTPUT 722; "INTEGER I"
30 OUTPUT 722; "LET I=1"
40 OUTPUT 722; "NRDGS 100"
50 OUTPUT 722; "TRIG SGL"
60 OUTPUT 722; "WHILE I <=100"
70 OUTPUT 722; " ENTER A[I]"
80 OUTPUT 722; " LET I=I+1"
90 OUTPUT 722; "ENDWHILE"
100 OUTPUT 722; "SUBEND"
110 !
120 OUTPUT 722; "CALL DMM_CONF"
130 END
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 IF...THEN

 IF...THEN      
3458A.     IF...THEN  .

IF expression THEN

 

[ ELSE ]

[   ]

ENDIF

 ENDIF     IF...THEN  -
.  ELSE  ,    

      ENDIF.  
   IF...THEN   ELSE  ENDIF  

,     (   ).

   ,    
  IF...THEN  ELSE.    , 

    ELSE.     
   ,     

  ,     , 
   ENDIF.

10 OUTPUT 722; "SUB DMM_CONF"
20 OUTPUT 722; "INTEGER I"
30 OUTPUT 722; "LET I=1"
40 OUTPUT 722; "NRDGS 100"
50 OUTPUT 722; "TRIG SGL"
60 OUTPUT 722; "IF I<100 THEN"
70 OUTPUT 722; " ENTER A[I] "
80 OUTPUT 722; " LET 1=1+1"
90 OUTPUT 722; "ENDIF"
100 OUTPUT 722; "SUBEND"
110 !
120 OUTPUT 722; "CALL DMM_CONF"
130 END
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 A.  

     3458A .   -
   http://literature.cdn.keysight.com/litweb/pdf/5965-4971E.pdf.
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 B.  GPIB

     450



B   GPIB
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 GPIB   BASIC,    , 
    HP 200/300.    

   IEEE-488.    
      .    
       IEEE-488. 

      ,    
 — 7,    — 22.   B-1  
     GPIB.

 B-1   GPIB

 IEEE 488.1 К

 
SH1

     

.

 
AH1

    -

  .

 T5

      

  . .     GPIB.
      -

 .

 L4
      -

 — . .     GPIB.

 SR1
     -

   .

/

 
RL1

    

  GPIB     .

 PPO  .

 DC1

     -

      Device Clear (  

),   .

 DT1      GPIB.

 CO  .

 
E2

   ,  -

 (E2 =  ,  1 / ).



   GPIB B

 Keysight 3458A —   451

ABORT 7 (IFC)

    .

 ABORT 7

ABORT 7        !     

CLEAR (DCL  SDC)

        . 
  CLEAR ( )    

.

–   .

–   .

–   .

–    (  4, 5  6  ,  
  -      ).

–  .

–   (      
    ).

 CLEAR 7
 CLEAR 722

CLEAR 7    !     (DCL), 
                      (   7)

CLEAR 722  !    (SDC)   22
                      (   7)
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 LOCAL (GTL)

        -
 (         LOCK ( -

) ).

 LOCAL 7
 LOCAL 722

.

–   LOCAL ( )   
   LOCAL LOCKOUT (   

),     LOCAL 722,   
     .  

  LOCAL 7      
    .

LOCAL 7 !   FALSE   GPIB REN 
(      ). (   

      
REMOTE 7).

LOCAL 722 !   GPIB GTL    22. 
(         
REMOTE 722     .)

 LOCAL LOCKOUT (LLO)

  LOCAL ( ) .

 LOCAL LOCKOUT 7

.

–     LOCAL LOCKOUT   
  ,     .    
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 LOCAL LOCKOUT     
,   LOCAL ( )    

.

–    LOCAL ( )    
LOCAL LOCKOUT       

  GPIB LOCAL 7     -
.   LOCAL ( )  -

    LOCAL LOCKOUT (  
 ),     LOCAL 

722,        
.    LOCAL 7   -

 LOCAL ( )       -
   .

–        LOCAL 
LOCKOUT  LOCK,       -

  .  LOCAL LOCKOUT    
 LOCAL.  LOCK     -

 OFF ( .)   LOCK.

10 REMOTE 722 !     22  
     

20 LOCAL LOCKOUT 7 !   SENDS LOCAL LOCKOUT (LLO) 
       

30 END !   

 REMOTE

  True   GPIB REN.

 REMOTE 7
 REMOTE 722
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.

–  REMOTE 722     . 
 REMOTE 7        -

 .    REMOTE 7  -
         

 .

–       LOCAL 
( )     REMOTE 
( ).  REMOTE ( ) -

     GPIB    -
   ,  REN.  

       
  REN    True.

REMOTE 7 !   TRUE    GPIB REN

          
.        -

     ( ,  OUTPUT 722; 
"BEEP").

REMOTE 722 !   TRUE    REN 
  22  

      .

 SPOLL (Serial Poll)

 SPOLL, , STB? (    ), -
 ,       

(  ).     
  .

 P=SPOLL (722)
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       :

    

 

0 1   

1 2
     

2 4   SRQ

3 8   SRQ   

4 16    

5 32  ( .  )

6 64  

7 128  

.

–     SPOLL    SRQ -
  True,      , -
,      .     

SPOLL    SRQ   False, -
    .

–  SPOLL    STB? ,   STB? 
   .  

   STB?    -
  (   4).  SPOLL   

       -
.   SPOLL     -
     .

–     SPOLL     -
,   .     STB?   

  ,    .
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10 P=SPOLL (722) !   SERIAL POLL,   
  P

20 DISP P!  

30 END

 TRIGGER (GET)

    ( .   TARM) 
 TRIGGER (   )   -

  ,   —   .

 TRIGGER 7
 TRIGGER 722

.

–  TRIGGER    ,    
 TRIG SGL.       -

, (  TARM),      .

–        
   PAUSE (    ),  -

     TRIGGER.    
   .

TRIGGER 7 !      (GET)

TRIGGER 722 !      
(GET)    22
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 C.  
  

  /  
,    

     458

      459

      460
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     /  
      .    
      3458A.     

 /     .   
      ,  -

    .    -
 /     .  3458A  

    .

      
 .     

  -      
  .
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 ,  .

1  #1 Pozidriv

2  Torx #TX 15

3  Torx #TX 10
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4         
 Pozidriv #1.   .
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6         
 Pozidriv #1.   .

7         
 #TX10 Torx,     C-3.
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9        
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7 .  C-3.      .  -
        

#TX10 Torx,    .

        -
     .

8 .  C-2.      .  -
        

Pozidriv #1.

9 .  C-1.      .

10      .    
      Pozidriv #1.
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 D.  
  

   

  3458A     472

       474

     477

  ,   
      478

         486

          491

      496

(     3458A-1)
       

      
  .     

,    ,  
 1   ,  12 ,     

 —  8  16 .
      
        -
   .  1975   24     -

 5 1/2   .    
 3458A    50 000     -

 5 1/2 — . .     .   -
        
  ,     - -
  ,    

       .
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  3458A

 3458A       
  4 1/2    100 000      -

 8 1/2  — 6  ,       -
         . 

 3458A       
,       

 . ,     
      50    

     ,  10 . 
      -

 .  ,    
        -

 , ,    (  -
)   .  3458A   

   ,     
    200   .

 ,   

       
        

,        -
 .       

 ,       
   . 3458A     

          
    .

,    

,      -    
.       

,    ,  
     ,   

   . ,    
,       -

,        -
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     .  3458A 
     , -

   ,    -
 . ,      

    ,     -
       -

        
     .  -

  3458A         
 .
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    3458A  .  

 —  ,     .  
       

      .   
3458A       -

   .    -
       

   ,    ,  
       GPIB[1]  -

  .  ,    -
         

      .

   

        -
  ,        -
  .  ,  3458A  

     GPIB   
/        10 000 

(  75 000,     )   
100 000   .

  

    ,   
3458A         

       -
      . -

       
« / »      -

[1] GPIB    IEEE Standard 488     
ANSI MC1.1 (     ).
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   .  ,   -

         
      .  

    (  , -
 , /    -

 ),       ,  
,    , 

   ,    .  
,          

   ,     
  ,    -

   ,      
 .

    

      -
       ,  

       -
  .    -

      
 .     -

        
   ,    

        
     .  

    ,   FTM300, 
       -

  70 %     -
  ,       

-  .

   

       -
    .  3458A 

     ,  
  ,    -
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 .     -
  ,  -    

         , 
    .    
       

       
   10       

10 .      
 ,    ,   -

      -
   . (    

   «   » 3458A-3.)

      -
       . 

  3458A    
 10 X  Keysight.      -

  ,       
      Keysight  

         
   .
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  «   »    
,       3458A   

      
       -

 .        
          
   HP 9000 200/300.

  «   »  
  .

–     ( ,   
 ) —    , -

        
.

–     (   -
 ,     

      ,   
 ) —       

 .

–     —      
   ,   .

–        — 
     -

    ,   , 
        

        
(   ).

–       
      -

       « / -
»   .
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  ,  
 

  3458A      — 
      

        (    -
).       -
  150 ,       -

     12 .    
   16 ,     

 .     -
      8 1/2  (27  

).

    

       
3458A     / .  
        -

 ,      -
     3458A,    

    3    -
 . ,  3457A   -

 6 1/2  (3 000 000 )     
        

   17 ,      3458A  
    7 1/2  (12 000 000 ). 

 ,      -
 ,    10    

  3457A.      -
   ,   .  ,  -

      -
  3458A  1   ,    

  10   .

 ,       
        
     3458A    

   4 1/2    500    
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8 1/2    1  —       
  100 .   D-1    -

   , ,   .

    D-1      
      .    -

   HPML  ,    -
    3458A. HPML —    -

  .     
     ,   

  3458A   . 
   ,    . 
    -   -

       -
 3458A,     .  -

,    ,     
     .   
 HPML,       

 .

FUNC<DCV, DCI, OHM, FOHM>,<range>,<resolution in %>
NPLC #
APER<integration period s>
RES <resolution in %>
AZERO,<on or off>

  D-1 ,   NPLC  APER   -
  .     

  ,   NPLC    -
         

      .   
 APER      -

 ( )  500   1     100 . ,   
   60    NPLC 1  

 APER 0,016666.
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 D-1 ,  ,    

       NPLC

 D-1      

К   (APER)    (NPLC?)

50 Hz (50 ) 60 Hz (60 ) 50 Hz (50 ) 60 Hz (60 )

NPLC0 500 ns (500 ) 500 ns (500 ) 25 E-6
29.99994 E-6 

(29,99994 E-6)

NPLC.5 10 ms (10 ) 8.333 ms (8,333 ) 500 E-3 499,99700 E-3 

NPLC 1 20 ms (20 ) 16.6667 ms (16,6667 ) 1 1

NPLC10 200 ms (200 ) 16.6667 ms (16,6667 ) 10 10

NPLC 11[a]

[a]  NPLC > 10         
 NPLC 10,      .    

       GPIB.

200 ms (200 ) 16.6667 ms (16,6667 ) 20 20

 NPLC     1  10 ( ),   
NPLC     .  NPLC > 10,  -

  NPLC       -
 10.   NPLC <1   , 
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    ,   ,  
        

. ,   NPLC   .1 PLC,  -
 3458A      

.1X (     — ,   100  
 0,0016666  (   60 ).   NPLC?   

99.9958E-3 PLC.   NPLC   2.5,   
3458A     3 PLC.   NPLC 

  21,     30 PLC. 
 NPLC 0      -

 — 500   29.99994E-6 PLC (   60 ).

 ,    ,   
RES,       -

        -
 .      -

     RES.    
  ,    
    .

:

DCV,20,.001   !(using the resolution parameter of this command)

DCV,20;RES.001

(       -
,     RES) —   -

  3458A       -
 100 ,   8    0,001 % 

  20 .       -
    .    

3458A     (AZERO,ON) .  
   -      

   3458A      -
    .   -

        -
 ,      

.         
  .      
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  3458A,      -
   .    -

         
   (  10 )   

   .   -
    AZERO OFF   

        
.

  

       -
      .   ,   

       -
,   DCI    , 
    DCV.     -

        -
        

  .     
        

 ( . 30–40 )      -
    .

       -
      .  -

  10        
 ,        

.        
   ,  ,    

  ,      
    .  -

        -
   ,   

  .    D-2  
        

       -
  .
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 D-2       

 ,   

      200 . 

      

      -

 -  .   

  100    -

      

 .    

       

 , ,    -

 .

   3458A    
   OffsetCompensated.   

        . 
 ,    ,  

        -
 ,     -

 .     D-3,    
       

       . 
    ,   -

       
.         
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 .   3458A    
10 ,  ,   ,   -

 .  ,     
        

    .

 D-3      

    -

    , 

     .   

     

(Ve)       

    -

  (Ve)     

    Ve  -

 .

      
(    )

    ,     -
    .     

 150       4 1/2 
 8 1/2 .       -

  12 ,   — 4 1/2 .    
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 16-         « -
 »  .      

      50 000  
 .       .

DSAC (  ,    )
DSAC (  ,    )
SSAC ( ,    )
SSAC ( ,    )

  «    3458A-2,    -
     3458A»  -

   ,       
  .   ,   , -

  ,  ,   -
  ,   3458A   

      -
      ,  

        -
.         -

       
 .
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3458A        
       -

     (   
):    ,  

      -
   .       

  ( .  D-4),        -
        

   .

   

       
   10   2    -

       
  .      

 ,       -
 ,        

,         
    .     -

         
         -

.  ,       -
 ,    .

   

       
   1   10     

 100   ,      -
.      , 

      .  
  :    -

 .       -
         

20 .      -
     .  
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 ,     , 
       -

 .

     

        
   ,      -

 ,        -
 .      -

 ,     ,   
        

   .  ,  
   (      

  3458A-2  )      
     20  40    10 .

    

       
       -

,      .   
  D-2,        

    : 1    
 10   1 , 10     1   10   50  

   10   2 .      -
       -

.          
    ,     

    ,  -
     ,   -
    .  ,   

   1     ,  -
 , 10    .
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 D-4      

     

 D-2     

  

  10   2  1   10 20   10 

 300   100   1000   

 50 / 10 / 40 /

 -
5:1 5:1 5:1

 . 

       -
       

         
.         
    ,   -

     ,   -



        D

 Keysight 3458A —   489

   .     -
        

10        
   .   

      .   
      -

   3458A,     
       

    .

  

          
   , , .  -

  3458A   7½ —  10   10  
      1 .   

     ,     
    .   D-3  
      .

 D-3      

  

  

1 7 1/2 1 /

0,1 6 1/2 10 /

0,01 5 1/2  73 /

0,001 4 1/2 215 /  

0,0001 3 1/2 270 /

        
       -

        -
:  .     

   .      
    ,     
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     -
.         
  .    -
    3458A,  

     , -
       

 ,      -
    .    

    3458A  , 
  ,     .

,        
 ,   .    GPIB, 

     /    
  .   ,   -
,        

      GPIB   
      .
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3458A     3458A,   -

    3458A    
        
  ,   3458A  

   . ,  ,   
  /    -

 ,       
    .    -

   ,     -
     3458A,  ,   

  .   3458A  -
   Motorola 68000    8 . -

         
    .

 

  3458A     -
        . 

   10 000  (20 ).  ,  -
   Option 001, Expanded Memory ( -

  ),      
 65 000  (128 ).       

    ,       GPIB 
        HP 9000  200/300 

 100 000   .    
 ,       ,   -

 ,      -   -
  (     , -

        
  ,      

       -
 ).
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  3458A       
 ,        GPIB:  

 (SINT),   (DINT),  -
   IEEE-728 (SREAL),  -

   IEEE-728 (DREAL)  ASCII.   -
    —   .  — 

16-   .    -
     .  ,   

  16  . ,    -
   4 1/2  ,   -

    .      
 —   .  — 32-   
.       ,  -

   .   SREAL    -
    ,    . 
        -

   ASCII     . , , 
 ASCII     .    
        -

    /  .   -
   ,      

   .      
   SREAL      

  ASCII      GPIB.  DINT 
 SINT   HP 9000  200/300   

 .  ASCII   
 .

 ,       
 ,     , , -
        -
      DREAL  SREAL.   

   ,  
  SINT  DINT.
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         -

 .       
         

GPIB.     , 
       -

     .    
  .

   .   
3458A       -

 ,    ,    -
    .   

          
          ,  
     3458A.  ,  -

      3458A  
      GPIB.  

,       , -
 ,        -

     3458A,   
     

          
.       

        
    .
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     3458A 
        , 

    -  . 
   358A    Channel Advance ( -

 ) - ,   Channel Closed (  
) -     External Trigger 

(  )  3458A.   ,  
     ,    

         
    WAIT  -

 .  ,   ,  
  GPIB,     . 
  D-5      -

  3458A  -  (3488A) 
   External Trigger (  )  External 

Output (  ).     -
 ,    .     

        -
,      (   

3488A   ,    
      . 25   

 ).       
.       
     ,    
 .
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 D-5       

    

     External Increment 

(  )   External Output (  

),   Channel ( ) —   
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      -
  3458A     ,   -
 ,       

     ,  
      .   

 ,      
        -

     .  
     , 

, ,     -
    3458A.   HP 

9000  200/300.       
      GPIB . 
    D-6.

      .

25  
15 < 10  ± 5 % 
8 < 100  ± 5 % 
2 < 10  ± 0,001 %

10   . 
5 < 30  ± 1 %
4 < 10  ± 0,01 %
1 < 1  ± 0,001 %

3  . 
1 < 250 ,  50 , ± 5 % 
1 < 10 , 25 , ± 0,1 % 
1 < 1 , 5 , ± 0,075 %
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 D-6      

   ,    -
     .   

    .   
 1    5      
 ± 0,075 %. , ,    

   .

2   , 10  ± 1 %

1   , 10  ± 0,01 %

2   , 10  ± 1 %

1   , 1  ± 0,001 % 

1   , 10  ± 0,1 %

1   , 10  ± 1 %

3   , 10  ± 0,01 %
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 :  (    -
) = 20,63 

560 SUB Default(REAL Dnld_time.Exe_time,Tns_time)
570 DIM A(37)
580 Exe_time=TIMEDATE
590 OUTPUT 722;"RESET;TRIG SYN"
600 OUTPUT 722;"OHM"
610 FOR I=1 TO 23
620 ENTER 722;A(1)
630 NEXT I
640 OUTPUT 722;"OHMF"
...

780 ENTER 722;A(I)
790 NEXT I
800 Exe_time=TlMEDATE-Exe_time 
810 Dnld_time=O
820 Tns_time=0 
830 SUBEND

 3458A     , 
      .   

   10 PLC,    
  — ,    

       .  
  .    -

    ,    -
  10   37.    

     .

 :  (    -
) = 15,98 

840 SUB Fixed(REAL Dnld_time,Exe_time,Tns_time)
850 DIM A(37)
860 Exe_time=TIMEDATE
870 OUTPUT 722;"RESET;TRIG SYN"
880 OUTPUT 722;"OHM,lE4" 
890 FOR I=1 TO 15
900 ENTER 722;A(I)
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910 NEXT I
920 OUTPUT 722;"OHM,1E5

...

1110 ENTER 722:A(I)
1120 NEXTI
1130 Exe_time=TIMEDATE-Exe_time
1140 Dnld_time=0
1150 Tns_time=0
1160 SUBEND

   ,    -
     , -

  .

  :  (   
 ) = 3,76 

1170 SUB Integrat(REAL Dnld_time,Exe_time,Tns_time)
1180 DIM A(37)
1190 Exe_time=TIMEDATE
1200 OUTPUT 722;"PRESET"
1210 OUTPUT 722;"OHM,lE4;NPLC 0"
1220 FOR I=1 TO 15
1230 ENTER 722;A(I)
1240 NEXT I
1250 OUTPUT 722;"OHM,1E5"

...

1410 ENTER 722;A(34)
1420 OUTPUT 722;"DCV,10;NPLC 0"
1430 FOR I=35 TO 37 
1440 ENTER 722;A(I)
1450 NEXT I 
1460 Exe_time=TIMEDATE-Exe_time
1470 Dnld_time=0 
1480 Tns_time=0
1490 SUBEND

      , 
        

        -
  10PLC.
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  :  (   ) = 1,48 

1500 SUB Delay(REAL Dnld_time,Exe_time,Tns_time)
1510 DIM A(37)
1520 Exe_time=TIMEDATE
1530 OUTPUT 722;"PRESET"
1540 OUTPUT 722;"OHM,1E4;NPLC 0;DELAY 0 
1550 FOR I=1 TO 15

...

1730 OUTPUT 722;"ACV,10;ACBAND 5000;APER 20E-6;DELAY .01"
1740 ENTER 722;A(34)
1750 OUTPUT 722;"DCV,10;NPLC 0;DELAY 0" 
1760 FOR I=35 TO 37
1770 ENTER 722;A(I)
1780 NEXT I
1790 Exe_time=TIMEDATE-Exe_time
1800 Dnld_time=0
1810 Tns_time=0
1820 SUBEND

       -
,         

   ,   
    .

  : (   )
   = 1,42 
    = 0,18 

1830 SUB Burst(REAL Dnld_time,Exe_time,Tns_time)
1840 DIM A(37)
1850 Exe_time=TIMEDATE
1860 OUTPUT 722;"PRESET;MEM FIFO;MFORMAT SREAL
1870 OUTPUT 722;"OHM,1E4;NPLC 0;DELAY 0;NRDGS 15;TRIG SGL
1880 OUTPUT 722;"OHM,1E5;NRDGS 8;TRIG SGL

...

1940 OUTPUT 722;"DCV,10;NPLC 0;DELAY 0;NRDGS 3;TRIG SGL
1950 Exe_time=TIMEDATE-Exe_time 
1960 Dnld_time=0
1970 Tns_time=TIMEDATE 
1980 FOR I=1 TO 37
1990 ENTER 722;A(I) 
2000 NEXT I
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2010 Tns_time=TlMEDATE-Tns_time 
2020 SUBEND

      . 
        -

.       
        FOR NEXT.  -

   ,     
    .      

   TRANSFER    -
 .

  : (  )

   = 1,06 
    = 0,260 
    = 0,17 

2030 SUB Program(REAL Dnld_time,Exe_time,Tns_time)
2040 DIM A(37) 
2050 Dnld_time=TlMEDATE
2060 OUTPUT 722;"PRESET;MFORMAT SREAL"
2070 OUTPUT 722;"SUB 1;MEM FIFO;OHM,lE4;NPLC 0;DELAY0;NRDGS 15;
     TRIG SGL"
2080 OUTPUT 722;"OHM,1E5;NRDGS 8:TRIG SGL"
2090 OUTPUT 722;"OHMF,1E3;APER 20E-6;DELAY-1;NRDGS 2;TRIG SGL
2100 OUTPUT 722;"ACV,250;ACBAND 250;DELAY.1;NRDGS 1;TRIG SGL"
2110 OUTPUT 722;"ACV 10;ACBAND 25000;DELAY .01;TRIG SGL
2120 OUTPUT 722;"DCV,10;NPLC 0;DELAY 0;NRDGS 6;TRIG SGL"
2130 OUTPUT 722:"ACV,10:ACBAND 5000;APER 20E-6;DELAY.01;NRDGS 1;
     TRIG SGL
2140 OUTPUT 722;"DCV,10;NPLC 0;DELAY 0;NRDGS 3;TRIG SGL;SUBEND"
2150 Dnld_time=TlMEDATE-Dnld_time
2160 Exe_time=TIMEDATE
2170 OUTPUT 722;"CALL 1"
2180 Exe_time=TIMEDATE-Exe_time 
2190 Tns_time=TIMEDATE
2200 FOR I=1 TO 37 2210ENTER 722:A(I)
2220 NEXT I
2230 Tns_time=TIMEDATE-Tns_time
2240 SUBEND
...
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     .   
   ,      -

 ,    SUB 1  -
.       3458A,   

.       
     CALL 1.   
     .

,       -
   .   -

  ,      
 

OUTPUT 722 USING "#,K"; "CALL 1"

   #,K    (EOL) -
.    3458A    -

       ,  
  ,   3458A  
    . ,    

    ,     
  .

Display off: (  Display)
   = 0,500 
    = 0,280 
    = 0,180 

2250 SUB Disp(REAL Dnld_time,Exe_time,Tns_time)
2260 DIM A(37)
2270 Dnld_time=TIMEDATE
2280 OUTPUT 722;"PRESET;MFORMAT SREAL;DISP OFF,TESTING" 
2290 OUTPUT 722;"SUB 1;MEM FIFO;OHM,1E4;NPLC 0;DELAY 0;NRDGS 15;
     TRIG SGL"
2300 OUTPUT 722;"OHM,1E5;NRDGS 8;TRIG SGL"
2310 OUTPUT 722;"OHMF,1E3;APER 20E-6;DELAY -1 ;NRDGS 2;TRIG SGL"

...

    ,   
.      .

Azero off: (  Azero)
   = 0,510 
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    = 0,280 
    = 0,180 

    Display,   Auto 
Zero (   ) .    

   ,   -
  ,       -
      .   

        -
   ,    -

    .

Defeat on: (  Defeat)
   = 0,470 
    = 0,280 
    = 0,180 

2690 SUB Defeat(REAL Dnld_time,Exe_time,Tns_time)
2700 DIM A(37)
2710 Dnld_time=TIMEDATE
2720 OUTPU T 722;"PRESET;DISP OFF,TESTING;MFORMAT SREAL;DEFEAT ON"
2730 OUTPUT 722;"SUB 1;MEM FIFO;OHM,1E4;NPLC 0;DELAY 0;NRDGS 15;
         TRIG SGL"
2740 OUTPUT 722;"OHM,1E5;NRDGS 8;TRIG SGL"

    Display,   
DEFEAT .        

    .    
 300    ,    -

    3458A.     
   , ,  ,    

  .

 

      
  TRANSFER   OUTPUT  ENTER. 

 ,       -
  .     -
     DELAY  ACBAND 

  ACV.  : 
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DELAY <#>;ACBAND <#,#>;ACV <range>. 

        
 ,      
 DELAY. ,       

 ,   . ,   
 6 1/2    3458A   -

 APER 10E-5 (100 ),    10 000 
  .        -

,        
 ,       -

   100        
.     3458A -

  6  10 .   10 000     
3458A          
6 1/2 . 

        
     -

     .

  = 0,360 
    = 0,05 
    = 0,05 

  10 OPTION BASE 1

  20 DIM Command$[1000] BUFFER

  30 DIMA$[100],B$[100],C$[100],D$[100],E$(100], 
       F$[100],G$[100],H$[100],I$[100],Set_up$[100]

  40 INTEGER I,M

  50 REAL Readings(37) BUFFER

  60 ASSIGN @Dmm TO 722

  70 ASSIGN @Buf_1 TO BUFFER Command$

  80 ASSIGN @Buf_2 TO BUFFER Readings(*)

  90 CLEAR 722

 100 OUTPUT @Dmm;"RESET"

 110 Set_up$="PRESET;MFORMAT SREAL;DEFEAT ON;APER 100E-6;DISP 
        OFF,TESTING"
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 120 B$="SUB Try;MEM FIFO;DELAY O;OHM,1E4;NRDGS 15;TRIG SGL;"

 130 C$="OHM,1E5;NRDGS 8;TRIG SGL;"

 140 D$="DELAY -1;OHMF,1E3;NRDGS 2;TRIG SGL;"

 150 E$="DELAY .1;ACBAND 50;ACV 250;NRDGS 1;TRIG SGL;

 160 F$="DELAY .01;ACBAND 25000;ACV,10;TRIG SGL;"

 170 G$="DELAY 0;DCV 10;NRDGS 6;TRIG SGL;"

 180 H$="DELAY .01;ACBAND 5000;ACV 10;NRDGS 1; TRIG SGL;"

 190 I$="DELAY 0;DCV 10;NRDGS 3;TRIG SGL;SUBEND"

 200 Command$=B$&C$&D$&E$&F$&G$&H$&I$

 210 Dnload:!    . .

 220 Dnld_time=TIMEDATE

 230 OUTPUT @Dmm;Set_up$

 240 TRANSFER @Buf_1 TO @Dmm

 250 Dnld_time=TIMEDATE-Dnld_time

 260 Execute: !   . .

 270 Exe_time=TIMEDATE

 280 OUTPUT @Dmm;"CALL Try"

 290 Exe_time=TIMEDATE-Exe_time

 300 Read:!    

 310 Tns_time=TIMEDATE

 320 TRANSFER @Dmm TO @Buf_2

 330 Tns_time=TIMEDATE-Tns_time

 340 PRINT "DOWN LOAD TIME =";Dnld_time

 350 PRINT "EXECUTION TIME =";Exe_time  

 360 PRINT "TRANSFER TIME = ";Tns_time

 370 PRINT "TOTAL TIME= "; Dnld_time+Exe_time+Tns_time

 380 END

  10 !   

  20 !

  30 COM Dnld_trme.Exe_time,Tns_time 
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  40 !

  50 CALL Default(Dnld_time,Exe_time,Tns_time)

  60 PRINT USING "36A.DD.DDD";"     
            ";Exe_time

  70 PRINT 

  80 !

  90 CALL Fixed(Dnld_time.Exe_time,Tns_time) 

 100 PRINT USING "38A.DD.DDD":"    
              ";Exe_time

 110 PRINT 

 120 !

 130 CALL Integrat(Dnld_time,Exe_time,Tns_time)

 140 PRINT USING "51A,DD.DDD";"     
         ";Exe_time

 150 PRINT 

 160 !

 170 CALL Delay(Dnld_time,Exe_time,Tns_time)

 180 PRINT USING "44A,DD.DDD";"     
         ";Exe_time

 190 PRINT 

 200 !

 210 CALL Burst(Dnld_time,Exe_time,Tns_time)

 220 PRINT USING "44A,DD.DDD";"    
        ";Exe_time

 230 PRINT USING "44A,DD.DDD";"      FOR
        NEXT";Tns_time

 240 PRINT USING "44A,DD,DDD";"   
        ";Exe_time+Tns_time

 250 PRINT 

 260 !

 270 CALL Program(Dnld_time,Exe_time,Tns_time)

 280 PRINT USING "44A,DD.DDD";"    
        ";Exe_time
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 290 PRINT USING "44A,DD,DDD";"    
        SUB";Dnld_time

 300 PRINT USING "44A,DD.DDD";"      FOR
        NEXT";Tns_time

 310 PRINT USING "44A,DD.DDD";"    
        ";Exe_time+Dnld_time+ Tns_time

 320 PRINT 

 330 !

 340 CALL Disp(Dnld_time,Exe_time,Tns_time)

 350 PRINT USING "44A,DD.DDD";"    
        ";Exe_time

 360 PRINT USING "44A,DD.DDD";"    
         SUB";Dnld_time

 370 PRINT USING "44A,DD.DDD";"      FOR
        NEXT";Tns_time

 380 PRINT USING "44A,DD.DDD";"    
        ";Exe_time+Dnld_time+Tns_time

 390 PRINT 

 400 !

 410 CALL Azero(Dnld_time,Exe_time,Tns_time)

 420 PRINT USING "44A,DD.DDD";"    
        ";Exe_time

 430 PRINT USING "44A,DD.DDD";"    
        SUB";Dnld_time

 440 PRINT USING "44A,DD,DDD";"      FOR
        NEXT";Tns_time

 450 PRINT USING "44A,DD.DDD";"     
         AZERO";      Exe_time+Dnld_time+ Tns_time

 460 PRINT 

 470 !

 480 CALL Defeat(Dnld_time,Exe_time,Tns_time)

 490 PRINT USING "44A,DD.DDD";"    
        ";Exe_time
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 500 PRINT USING "44A,DD,DDD";"    
        SUB";Dnld_time

 510 PRINT USING "44A,DD,DDD";"      FOR
        NEXT";Tns_time

 520 PRINT USING "44A,DD.DDD";"     
        DEFEAT";Exe_time+Dnld_time+Tns_time

 530 PRINT

 540 !

 550 END

 560 SUB Default(REAL Dnld_time,Exe_time, Tns_time)

 570 DIM A(37) 

 580 Exe_time=TlMEDATE

 590 OUTPUT 722:"RESET;TRIG SYN" 

 600 OUTPUT 722;"OHM"

 610 FOR I=1 TO 23 

 620 ENTER 722;A(I)

 630 NEXT I 

 640 OUTPUT 722;"OHMF"

 650 ENTER 722;A(24) 

 660 ENTER 722;A(25)

 670 OUTPUT 722;"ACV" 

 680 ENTER 722;A(26)

 690 ENTER 722;A(27) 

 700 OUTPUT 722;"DCV"

 710 FOR I=28 TO 33 

 720 ENTER 722;A(I)

 730 NEXT I 

 740 OUTPUT 722;"ACV"

 750 ENTER 722;A(34) 

 760 OUTPUT 722;"DCV"

 770 FOR I=35 TO 37 
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 780 ENTER 722;A(I)

 790 NEXT I 

 800 Exe_time=TIMEDATE-Exe_time

 810 Dnld time=0 

 820 Tns_time=0

 830 SUBEND 

 840 SUB Fixed(REAL Dnld_time,Exe_time,Tns_time)

 850 DIM A(37) 

 860 Exe_time=TIMEDATE

 870 OUTPUT 722;"RESET;TRIG SYN" 

 880 OUTPUT 722;"OHM,1E4

 890 FOR I=1 TO 15 

 900 ENTER 722;A(I)

 910 NEXT I 

 920 OUTPUT 722;"OHM,1E5"

 930 FOR I=16 TO 23 

 940 ENTER 722;A(I)

 950 NEXT I 

 960 OUTPUT 722;"OHMF,1E3"

 970 ENTER 722;A(24) 

 980 ENTER 722;A(25)

 990 OUTPUT 722;"ACV,250;ACBAND 250" 

1000 ENTER 722;A(26)

1010 OUTPUT 722;"ACV 10;ACBAND 25000" 

1020 ENTER 722;A(27)

1030 OUTPUT 722;"DCV, 10" 

1040 FOR I=28 TO 33

1050 ENTER 722;A(1) 

1060 NEXT I

1070 OUTPUT 722;"ACV,10;ACBAND 5000" 
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1080 ENTER 722;A(34)

1090 OUTPUT 722;"DCV,10" 

1100 FOR I=35 TO 37

1110 ENTER 722;A(I) 

1120 NEXT I

1130 Exe_time=TIMEDATE-Exe_time 

1140 Dnld time=0

1150 Tns_time=0 

1160 SUBEND

1170 SUB Integrat(REAL Dnld_time,Exe_time, Tns_time) 

1180 DIM A(37)

1190 Exe_time=TIMEDATE 

1200 OUTPUT 722;"PRESET"

1210 OUTPUT 722;"OHM,1E4;NPLC 0" 

1220 FOR I=1 TO 15

1230 ENTER 722;A(I) 

1240 NEXT I

1250 OUTPUT 722;"OHM,1E5" 

1260 FOR I=16 TO 23

1270 ENTER 722;A(1)

1280 NEXT I

1290 OUTPUT 722;"OHMF,1E3;APER 20E-6"

1300 ENTER 722;A(24)

1310 ENTER 722;A(25)

1320 OUTPUT 722;"ACV,250;ACBAND 250"

1330 ENTER 722;A(26)

1340 OUTPUT 722;"ACV 10;ACBAND 25000"

1350 ENTER 722;A(27)

1360 OUTPUT 722;"DCV,10;NPLC 0"

1370 FOR I=28 TO 33
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1380 ENTER 722;A(I)

1390 NEXT I

1400 OUTPUT 722:"ACV,10;ACBAND 5000;APER 20E-6"

1410 ENTER 722;A(34)

1420 OUTPUT 722;"DCV,10;NPLC 0"

1430 FOR I=35 TO 37

1440 ENTER 722;A(I)

1450 NEXT I

1460 Exe_time=TIMEDATE-Exe_time

1470 Dnld_time=0

1480 Tns_time=0

1490 SUBEND

1500 SUB Delay(REAL Dnld_time,Exe_time,Tns_time)

1510 DIM A(37)

1520 Exe_time=TIMEDATE

1530 OUTPUT 722;"PRESET"

1540 OUTPUT 722;"OHM,1E4;NPLC 0;DELAY 0"

1550 FOR I=1 TO 15

1560 ENTER 722;A(I)

1570 NEXT I

1580 OUTPUT 722;"OHM,1E5"

1590 FOR I=16 TO 23

1600 ENTER 722;A(I)

1610 NEXT I

1620 OUTPUT 722;"OHMF,1E3;APER 20E-6;DELAY-1"

1630 ENTER 722;A(24)

1640 ENTER 722;A(25)

1650 OUTPUT 722;"ACV,250;ACBAND 250;DELAY.1"

1660 ENTER 722;A(26)

1670 OUTPUT 722;"ACV 10;ACBAND 25000;DELAY.01"
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1680 ENTER 722;A(27)

1690 OUTPUT 722;"DCV,10;NPLC 0;DELAY 0"

1700 FOR I=28 TO 33

1710 ENTER 722;A(I)

1720 NEXT I

1730 OUTPUT 722;"ACV,10;ACBAND 5000;APER 20E-6; DELAY .01"

1740 ENTER 722;A(34)

1750 OUTPUT 722;"DCV,10;NPLC 0;DELAY 0"

1760 FOR I=35 TO 37

1770 ENTER 722;A(I)

1780 NEXT I

1790 Exe_tlme=TIMEDATE-Exe_time

1800 Dnld_time=0

1810 Tns_time=0

1820 SUBEND

1830 SUB Burst(REAL Dnld_time,Exe_time,Tns_time)

1840 DIM A(37)

1850 Exe_time=TIMEDATE

1860 OUTPUT 722;"PRESET;MEM FIFO;MFORMAT SREAL"

1870 OUTPUT 722;"OHM,1E4;NPLC 0;DELAY 0;NRDGS 15:TRIG SGL"

1880 OUTPUT 722:"OHM,1E5;NRDGS 8;TRIG SGL"

1890 OUTPUT 722;"OHMF,1ES;APER 20E-6;DELAY -1;NRDGS 2,TRIG SGL" 

1900 OUTPUT 722;"ACV,250;ACBAND 250:DELAY.1;NRDGS 1;TRIG SGL" 

1910 OUTPUT 722;"ACV 10;ACBAND 25000;DELAY.01;TRIG SGL"

1920 OUTPUT 722;"DCV,10;NPLC 0;DELAY 0;NRDGS 6;TRIG SGL"

1930 OUTPUT 722;"ACV,10;ACBAND 5000;APER 20E-6;DELAY .01;NRDGS 1;TRIG 
         SGL"

1940 OUTPUT 722;"DCV,10;NPLC 0;DELAY 0;NRDGS 3;TRIG SGL" 

1950 Exe_time=TIMEDATE-Exe_time

1960 Dnld_time=0
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1970 Tns_time=TIMEDATE

1980 FOR I=1 TO 37

1990 ENTER 722:A(I)

2000 NEXT I

2010 Tns_time=TIMEDATE-Tns_time

2020 SUBEND

2030 SUB Program(REAL Dnld_time,Exe_time,Tns_time)

2040 DIM A(37)

2050 Dnld_time=TIMEDATE

2060 OUTPUT 722:"PRESET;MFORMAT SREAL"

2070 OUTPUT 722;"SUB 1:MEM FIFO;OHM.1E4;NPLC 0;DELAY 0:NRDGS 15;TRIG 
         SGL"

2080 OUTPUT 722;"OHM.1E5;NRDGS 8;TRIG SGL"

2090 OUTPUT 722,"OHMF, 1E3;APER 20E-6:DELAY-1; NRDGS 2;TRIG SGL"

2100 OUTPUT 722;"ACV,250;ACBAND 250;DELAY.1;NRDGS 1; TRIG SGL"

2110 OUTPUT 722;"ACV10;ACBAND 25000;DELAY.01;TRIG SGL"

2120 OUTPUT 722:"DCV,10;NPLC 0;DELAY 0;NRDGS 6; TRIG SGL"

2130 OUTPUT 722;"ACV,10;ACBAND 5000;APER 20E-6; DELAY.01;NRDGS 1;TRlG 
         SGL"

2140 OUTPUT 722;"DCV,10;NPLC 0;DELAY 0;NRDGS 3; TRIG SGL;SUBEND"

2150 Dnld_time=TIMEDATE-Dnld_time

2160 Exe_time=TIMEDATE

2170 OUTPUT 722;"CALL 1" 

2180 Exe_time=TIMEDATE-Exe_time

2190 Tns_time=TIMEDATE

2200 FOR I=1 TO 37

2210 ENTER 722;A(I)

2220 NEXT I

2230 Tns_time=TIMEDATE-Tns_time

2240 SUBEND

2250 SUB Disp(REAL Dnld_time,Exe_time,Tns_time)
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2260 DIM A(37)

2270 Dnld_time=TIMEDATE

2280 OUTPUT 722;"PRESET;MFORMAT SREAL;DISP OFF,TESTING"

2290 OUTPUT 722;"SUB 1;MEM FIFO;OHM,1E4;NPLC 0;DELAY 0;NRDGS 15;TRIG 
         SGL"

2300 OUTPUT 722;"OHM,1E5;NRDGS 8;TRIG SGL"

2310 OUTPUT 722;"OHMF,1E3;APER 20E-6;DELAY -1;NRDGS 2;TRIG SGL"

2320 OUTPUT 722;"ACV,250;ACBAND 250;DELAY .1;NRDGS 1:TRIG SGL"

2330 OUTPUT 722;"ACV 10;ACBAND 25000;DELAY .01;TRIG SGL" 

2340 OUTPUT 722:"DCV,10;NPLC 0;DELAY 0;NRDGS 6;TRIG SGL"

2350 OUTPUT 722;"ACV,10;ACBAND 5000;APER 20E-6;DELAY .01;NRDGS 1;TRIG 
         SGL"

2360 OUTPUT 722:"DCV,10;NPLC 0;DELAY 0;NRDGS 3;TRIG SGL;SUBEND"

2370 Dnld_time=TIMEDATE-Dnld_time

2380 Exe_time=TIMEDATE

2390 OUTPUT 722;"CALL 1"

2400 Exe_time=TIMEDATE-Exe_time

2410 Tns_time=TIMEDATE

2420 FOR I=1 TO 37

2430 ENTER 722:A(I)

2440 NEXT I

2450 Tns_time=TIMEDATE-Tns_time

2460 SUBEND

2470 SUB Azero(REAL Dnld_time,Exe_time,Tns_time)

2480 DIM A(37)

2490 Dnld_time=TIMEDATE

2500 OUTPUT 722;"PRESET;MFORMAT SREAL;DISP OFF, TESTING;AZERO OFF"

2510 OUTPUT 722;"SUB 1;MEM FIFO;OHM,1E4;NPLC 0;DELAY 0;NRDGS 15;TRIG 
         SGL"

2520 OUTPUT 722;"OHM,1E5;NRDGS 8;TRIG SGL"

2530 OUTPUT 722;"OHMF,1E3;APER 20E-6;DELAY-1; NRDGS 2;TRIG SGL"
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2540 OUTPUT 722;"ACV,250:ACBAND 250;DELAY.1;NRDGS 1;TRIG SGL"

2550 OUTPUT 722;"ACV 10;ACBAND 25000;DELAY.01; TRIG SGL"

2560 OUTPUT 722;"DCV10;NPLC 0;DELAY 0;NRDGS 6; TRIG SGL"

2570 OUTPUT 722;"ACV,10;ACBAND 5000;APER 20E-6; DELAY.01;NRDGS 1;TRlG 
         SGL" 

2580 OUTPUT 722;"DCV,10;NPLC 0;DELAY 0;NRDGS 3; TRIG SGL;SUBEND"

2590 Dnld_time=TIMEDATE-Dnld_time

2600 Exe_time=TIMEDATE

2610 OUTPUT 722;"CALL 1"

2620 Exe_time=TIMEDATE-Exe_time

2630 Tns_tlme=TIMEDATE

2640 FOR I=1 TO 37

2650 ENTER 722;A(I)

2660 NEXT I 

2670 Tns_time=TIMEDATE-Tns_time

2680 SUBEND  

2690 Defeat(REAL Dnld_time,Exe_time,Tns_time) 

2700 DIM A(37)

2710 Dnld_time=TIMEDATE

2720 OUTPUT 722;"PRESET;DISP OFF,TESTING;MFORMAT SREAL;DEFEAT ON"

2730 OUTPUT 722;"SUB 1;MEM FIFO;OHM.1E4;NPLC 0;DELAY 0:NRDGS 15;TRIG 
         SGL"

2740 OUTPUT 722:"OHM.1E5:NRDGS 8;TRIG SGL"

2750 OUTPUT 722;"OHMF,1E3;APER 20E-6:DELAY -1; NRDGS 2:TRIG SGL"

2760 OUTPUT 722;"ACV,250;ACBAND 250;DELAY .1; NRDGS 1;TRIG SGL"

2770 OUTPUT 722;"ACV 10;ACBAND 25000;DELAY.01; TRIG SGL" 

2780 OUTPUT 722;"DCV,10;NPLC 0;DELAY 0;NRDGS 6;TRIG SGL"

2790 OUTPUT 722;"ACV,10;ACBAND 5000;APER 20E-6;DELAY .01;NRDGS 1;TRIG 
         SGL"

2800 OUTPUT 722;"DCV10;NPLC 0;DELAY 0;NRDGS 3;TRIG SGL;SUBEND" 

2810 Dnld_time=TIMEDATE-Dnld_time



D        

516  Keysight 3458A —   

2820 Exe_time=TIMEDATE 

2830 OUTPUT 722;"CALL 1"

2840 Exe_time=TIMEDATE-Exe_time 

2850 Tns_time=TIMEDATE

2860 FOR I=1 TO 37 

2870 ENTER 722;A(I)

2880 NEXT I 

2890 Tns_time=TlMEDATE-Tns_time

2900 SUBEND

  

  10 !MAIN PROGRAM

  20 COM A(20),B(90),C(30),D(30),J$[80]

  30 CALL Test_58(Time58) 

  40 END

  50 !

  60 !

  70 SUB Test_58(Time58)

  80 DIM A(20),B(90),C(30),D(30),J$[80] 

  90 !SET UP SCANNER

 100 ASSIGN @Scan TO 709 

 110 ASSIGN @Dmm TO 722

 120 CLEAR @Dmm 

 130 OUTPUT @Dmm;"RESET" !  . .   
          

 140 OUTPUT @Dmm;"TRIG HOLD" !   

 150 !

 160 ! --------   -------- 

 170 ! 

 180 OUTPUT @Scan;"RESET"

 190 OUTPUT @Scan;"CLOSE 200,400,410;STORE 1" 
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 200 OUTPUT @Scan;"CLOSE 308,309;STORE 2"

 210 OUTPUT @Scan;"OPEN 200" 

 220 OUTPUT @Scan;"CLOSE 201; STORE 3"

 230 OUTPUT @Scan;"OPEN 201" 

 240 OUTPUT @Scan;"CLOSE 206;STORE 4"

 250 OUTPUT @Scan;"OPEN 206" 

 260 OUTPUT @Scan;"CLOSE 202;STORE 5"

 270 OUTPUT @Scan;"OPEN 202" 

 280 OUTPUT @Scan:"CLOSE 205;STORE 6"

 290 OUTPUT @Scan;"OPEN 205" 

 300 OUTPUT @Scan;"CLOSE 204;STORE 7"

 310 OUTPUT @Scan;"OPEN 204" 

 320 OUTPUT @Scan;"CLOSE 203;STORE 8"

 330 !

 340 ! --------   -------- 

 350 !

 360 OUTPUT @Scan;"SLIST 1,2,3,3,4,4,5,5,6,6,7,8.8,0"

 370 !        , 

 380 !         

 390 !       STEP  

 400 !       

 410 OUTPUT @Scan;"DMODE 1,1,0,1"!    
        

 420 !       .

 430 !

 440 ! --------   -------- 

 450 !

 460 OUTPUT @Dmm;"PRESET;TARM HOLD"!   . .
          PRESET

 461 !       
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 462 OUTPUT @Dmm:"MFORMAT DREAL"!      
        IEEE

 463 !        

 470 OUTPUT @Dmm;"TRIG EXT"!   . .  
        

 480 OUTPUT @Dmm;"APER 20E-6"!    
         20 

 490 OUTPUT @Dmm;"TBUFF ON"!   

 500 !       

 510 OUTPUT @Dmm;"DISP OFF !        
        . . 

 520 OUTPUT @DMM;”DELAY 0”!         
        

 530 !        ,  0 

 540 !

 550 ! --------   --------

 560 !

 570 OUTPUT @Dmm;"SUB 1"!   . .

 580 OUTPUT @Dmm;"MEM FIFO"!      FIFO

 590 OUTPUT @Dmm;"DCV 10" !    . .   
         .     10  

 600 OUTPUT @Dmm;"TARM SGL"! (1)  
        , 

 610 !    TRIG EXT,    
        

 620 !     .

 630 OUTPUT @Dmm;"TARM SGL"!(2)    .

 640 OUTPUT @Dmm;"TARM SGL"!(3)    
        .

 650 OUTPUT @Dmm;"ACBAND 1000"  !     
          1 

 660 OUTPUT @Dmm;"ACV 10"!  . .   
           .   10 
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 670 OUTPUT @Dmm;"TARM SGL"! (3

 680 OUTPUT @Dmm;"TARM SGL"! (4)

 690 OUTPUT @Dmm:"DCV 10”

 700 OUTPUT @Dmm;"TARM SGL"! (4)

 710 OUTPUT @Dmm;"TARM SGL"! (5)

 720 OUTPUT @Dmm;"ACV 10"

 730 OUTPUT @Dmm;"TARM SGL"! (5)

 740 OUTPUT @Dmm;"TARM SGL"! (6)

 750 OUTPUT @Dmm;"DCV 10"

 760 OUTPUT @Dmm;"TARM SGL"! (6)

 770 OUTPUT @Dmm;"TARM SGL"! (7)

 780 OUTPUT @Dmm;"OHM 3E3"!  . .    W
         3  

 790 OUTPUT @Dmm;"TARM SGL"! (8)

 800 OUTPUT @Dmm;"OCOMP ON"!    .

 810 OUTPUT @Dmm;"TARM SGL"! (8)

 820 OUTPUT @Dmm;"SUBEND" !    . .

 830 !

 840 ! --------   -------- 

 850 !

 860 OUTPUT @Dmm USING "#,K";"CALL 1;"!   . .

 870 OUTPUT @Scan;"STEP"!       .
        .

 880 !

 890 !--    . .  --

 900 !

 910 FOR I=1 TO 13

 920 ENTER @Dmm;A(I)

 930 PRINT USING "SD.DDDE";A(I)

 940 NEXT I

 950 SUBEND
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    TARM  TRIG   

   NRDGS. .  E-7.

NRDGS [# ] [, ]

   ,      
  ,        .

 SWEEP  SSRC      
.  

SWEEP [    ] [,  ] 

  NRDGS   TIMER. SSRC   
     (  -

  ).   SWEEP  SSRC   SSAC 
( ,    )  SSDC ( -

,    ),  NRDGS  TRIG . 
 DSAC (  ,    ) 

 DSDC (  ,    ) 
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    ,   
      .

 E-7        

,      

 ,     

 SSRC        
     .   -

 SSRC EXT    ,   
       SWEEP.

,        
100   4096  

[SWEEP 100E-9,4096] 

3458A          -
    . 

        
         -

   . ,   3458A 
   -    -

 3325A       
    0,5  5 . .  E-8.  -

   5 ,      
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   100      .   
     : (1)   

     100   (2)   
         1/(2f0)  

 .       , 
       .

 E-8  3458A   -  

      

  .   
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3458A        
   HP 9000  200/300     

  (DMA),        
  .       

 3458A       -
.      :  -

       , 
       .

 3458A    PRESET DIG.    
       

. 

        -
 ,      -

  .       
   , 3458A   

.

  «    
»

 005 (03458-80005) 3458A, «    -
»,         

     3458A,     -
         -
 .      

,   ,    — 
  ,        -

,      BASIC  -
 . .  E-9.
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 E-9     

   

    

  (    

 )

        ( , 
,      ),  « -

   »     -
       ( ) 

    ( )     
 .  ,     
  Fast Scope,   3458A   

HP 9000  200/300      50 000 -
/          -
  5/s.        

     12 . 

       
        . 

       
: Format —      -

 ; Intrpo —      
 ; Sinc —     

     ,  
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  ;  Warn58 —     -
      .

   ,     
     -  

     ,   
.

       -
  .   —    , 

        ,  
    .    

   ,      -
.     .    
     3458A,     

      .   -
   : Setup_dig —  

  ,     
 (DCV, DSAC, DSDC, SSAC, SSDC),    

     (   -
  FFT  IFT,       
); Wfdgtz —   ; Wfmove —  

;  Wfplot —   .

1280 CALL Setup_dig(1,1.e-5,1000)
1270 CALL Wfdgtz(1)
1280 CALL Wfmove("1","98",Scal(*),Wavf(*),Clip)
1290 CALL Wfplot(Scal(*),"Wave form 1",Wavf(*),1,1)

 —         
.        -

,    .  ,    -
       .

  

 ,     , 
  .   ,  

  ,       . 
 , COM- ,     

,      . 
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,        

  .

 10  ! Main
 20  ! Core main program programming aid
 30  !** COMMON
 40  COM/Hp3458/@Recorder,Xist_plotter,Prt,Bus,Xist
 50  !** Real Arrays
 60  REAL Scal(0:4),Yamp(0:7)
 70  !** STRINGS
 80  DIM Source$[50],Destin$[50],Titles$[30]
 90  !** INTEGER ARRAYS 
100  INTEGERWavf(1:16384),Redg(0:30),Fedg(0:30),Bandwf(0:163)
110  DISP               ! Clear display line
120  OUTPUT I USING "@" ! Clear CRT
130  !
140  CALL Init58    ! Wake up the bus
150  ! 
160  GINIT             ! Initialize graphics
170  !
180  ! Insert user main program here
250  ! to here
260  END

   ,   - -
     :

Setup_dig, Wfdgtz, Wfmove, Fft  Fft_plot.

 ,       
:

190 CALL Setup_dig(2,20E-6,512)
200 CALL Wfdgtz (1)
210 CALL Wfmove("1","98",Scal(*),Wavf(*),Clip)
220 CALL Fft(512,1,Hanning,Wavf(*),Real_dat(*),Imag_dat(*),Magn_dat(*))
240 CALL Fft_plot(Magn_data(*),Smpl_intvl,Dyn_range,F_start,F_stop,Title$) 
250 END

       E-10.
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 E-10  ,  
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   3458A    
   ,    

  . ,   ,  -
     ,    

  .     
     . 

     -
,        

 .     -  3458A 
    ,  

  E-11.

          -
,    .

    :

1  

2  

3

4

5  

6     

     :

1     

2  

3  

4  

5  

6  
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 E-11      

   

 

    3458A   ( ), 
           

    .    
      ,  

    .    
   3458A. ,   

  ,       
(  )    .

  —  ,  -
     ( )  

    . ,   
      -

  .      -
  ,     

     ,    
   ,   -

     .
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        .  
    —  , 

. .     ,  
.       -

,       « » 
 .      , 

     .

        -
 .   :    

.   —   -
        . -

  —      
   .  ,  

       , 
          

  .    
        -

 . 

 ,        
   (dV/dt).     -

        -
.        

  ,     E-12.

        
 .       

    .     
,   ,        
   .    —  -
 «  » —      -

      :

effective bits = N -log 2(rms error (actual)/rms error (ideal))
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 E-12       

     , 

   . 12a.    

, ,   ,  

  . 12b

  ( )  -
  .   ( -
)      
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  N-  .     -
     ;   

   ,   ,  -
  .        

, ,     ,   -
        

-  .      E-13. 
       -

 .       -
,       10 .

 E-13       

,      

.  3458A — 16   

100 000 /
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3458A     .    , 
      (  ) 

  160      100 000  
 ,        — 

12      50 000   .   
    ,         

 (  )    . -
,       :  
  .        
       

 100 . / ,         
       . 

       -
   —     
. .  E-14.

 E-14    3458A    

 

,   ,     
  ,     3458A.   

      -
   .     

     7 ./   .
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  ,    -
     ,  

   ,     -
   .     
 —  50 .  ,     -

           
  3458A. ,     

,   , . .      
  ,       
 .       -
   E-15.

 E-15     

 .  3458A   50 

 (  ).   

 ,     
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     ,    
  .     .  3458A   
,       , . .   

    ,   -
,     .    

   175 .      -
          

  .      50 , 
       ,  -

    3458A,   
       70 .
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A

ACAL, 257
ACBAND, 258
ACDCI, 260
ACDCV, 260
ACI, 260
ACV, 260
ADDRESS, 260
APER, 261
ARANGE, 262
ASCII, 150
AUXERR?, 263
AZERO, 265
AZERO OFF, , 48

B

BEEP, 267

C

CAL, 268
CALL, 268
CALNUM?, 269
CALSTR, 270
COMPRESS, 271
CONT, 272
CSB, 272

D

DCI, 273
DCV, 273
DEFEAT, 273
DEFKEY, 274
DELAY, 276
DELSUB, 277
DIAGNOST, 278
DINT

 , 
, 162

, 164
DISP, 278
DSAC, 279

DSDC, 279

E

EMASK, 283
END, 285
ERR, , 48
ERR?, 286
ERRSTR?, 288
EXTOUT, 289

F

FIXEDZ, 291
FREQ, 293
FSOURCE, 295
FUNC, 296

G

GPIB, ,  
, 38

I

ID?, 302
INBUF, 302
ISCALE?, 304

L

LEVEL, 307
LFILTER, 309
LFREQ, 310
LINE?, 311
LOCK, 312
LSTN, , 48

M

MATH, 48, 313
, 48

MCOUNT?, 316
MEM, 317
MENU, 62, 319

MFORMAT, 320
MMATH, 322
MORE INFO

, 66
, 48

MORE INFO, , 48
MRNG, , 48
MSIZE, 326

N

NDIG, 327
NPLC, 328
NRDGS, 331
Nrdgs/  , 57

O

OCOMP, 335
OFORMAT, 336
OHM, 343
OHMF, 343
OPT?, 343

P

PAUSE, 344
PER, 346
PRESET, 348
PRESET FAST, , 170
PURGE, 350

Q

QFORMAT, 351

R

R, 353
RANGE, 353
RATIO, 357
Recall, 67
REM, , 48
RES, 360
RESET, 362
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REV?, 364
RMATH, 365
RMEM, 366
RQS, 368
RSTATE, 370

S

SCAL, 371
SCRATCH, 371
SECURE, 371
SETACV, 373
SHIFT, , 48
SINT

 , 162
, 162

SLOPE, 374
SMATH, 375
SMPL, , 48
SREAL

, 152
  
, 165

SRQ, 48, 377
, 48

SSAC, 377
SSDC, 377
SSPARM?, 383
SSRC, 384
SSTATE, 389
STB?, 391
SUB, 392
SUBEND, 396
SWEEP, 396

T

T, 400
TALK, , 48
TARM, 400
TBUFF, 404
TEMP?, 405
TERM, 406
TEST, 407
TIMER, 407
TONE, 409
TRIG, 409

A

, 79
 , 81

  
, 100

 , 88
  

, 121
    

, 52

  GPIB, 72
, 71

  GPIB, 71
 GPIB

, 72
, 71

,  
, 138

 
 

, 105
  . 

  . 
, 

, 175
  . 

, 
, 175

, , 96

, , 144
,  , 

144

  
, 192

 , 46
, 46

, 142
, , 144

 
, 57

 , 172
 

 
, 98

 
 , 171

, 110
, , 172

 
, 120

 , 125

, , 81

 , 81
, 58

 
 

 , 52
, 53

  , 53
   

, 52
, , 134

 , 156
, 124

, 46
  

  , 71
 , 80

  
 , 179

    
GPIB, 177

  . 
  . 

, , 175
  . 
, , 175

  /
  

  , 
, 176
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 , 
, 177

 , 
, 177

 . 
  . 

 
  , 

, 175
 . 

   
, , 175

  
.   . 

, , 174
  

. , 
, 174

 
 , 

, 173
 , 

, 174
,  

OHM, 173
 OHMF, 

, 173

, 168
  , 

, 169
 

 DINT, 162
 DREAL, 166
 SINT, 162
 SREAL, 165

 , 41

 ,  
, 151

  
, 153

  
 , 151

  , 150

, 213
, 48

MORE INFO, 66
 , 64

, 65
, 64

, 56
, 64

,   
, 65

 
 , 71

, GPIB, 38
   , 
, 65

, 248
 , 187
  

, 185
  

, 39

 , 40
 

, 40
, , 63

, 142
, 133

 
, 138
, 172

, 134
, , 215

, 215
 , 119

 , 84
  , 91

  
, 142

, , 59

 GPIB, 72
 , 51

,  
, 64

   
  , 90

   
, 117

    
, , 90

 , 207

, 133
 

 , 116
   

, 103
 , 116

AZERO OFF, 48
ERR, 48
LSTN, 48
MATH, 48
MORE INFO, 48
MRNG, 48
REM, 48
SHIFT, 48
SMPL, 48
SRQ, 48
TALK, 48

 
, 156, 162
  , 42

 , 125
 

 DINT, 162
 

 SINT, 162
 MENU, 62
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 , 57
 , 159

 , 157
 , 154
 , 123

 , 118
 , 126
   

DREAL, 166
   

SREAL, 165
  

 , 249

, 37
, , 37

, 34
 GPIB, , 38

, 79
 ACDCI, 51
 ACDCV, 51
 ACI, 51
 ACV, 51
 Auto, 53
 Back Space, 64
 Clear, 55, 64
 DCV, 51
 Def, 68
 Error, 54
 FREQ, 51
 Hold, 52
 Local 

(  ), 73
 OHM, 51
 OHMF, 51
 PER, 51
 Reset, 56
 Test, 54
 , 57
 , 61
 

, 57
, 57

  
, 57

 f0–f9, 68
 FUNCTION, 52
 MENU, 62
 USER, 68
 , , 62
,  

, 68
,  

 , 151
, , GPIB, 

, 38

ENTER, 71
OUTPUT, 71
TRANSFER, 71

, 248
 ENTER, 71
 EXTOUT ONCE, 190
 OUTPUT, 71
 TRANSFER, 71
, PRESET FAST, 170

, 63
   

, 72
, 250
, 249

 , 250
 

, 253
 / , 71
 , 63, 250

, 250
, / , 71

 , 145
, , 145
 

, 101, 173
, 

, 101, 173
 

 200/300, 39
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 200/300, 39
,  

, 237

,  
, 57
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, 457
, 

, 40
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, , 97

  
 GPIB, 38

 , 192
, 192

 , 193

, 211

 , 138

, 39
 , 39

  , 39

, 39
 , 56

  
 , 85

, 34

,  
 , 69

 , 39
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 , 106
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 , 169
   
, 103

   
  , 90

 , 116
, , 172
, , 77

 
, 225

, 228
, 226
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 , 98

  
, 135

, 137
, 61

 , 150
  

, 151

, 136
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, 162
 DB, 199
 DBM, 200
 FILTER, 205
 NULL, 194
 Pass/Fail, 203
 Percent, 198
 SCALE, 196
 Statistics, 202

 , 96

   
, 180

  , 32
 , 77

, 
, 230

 , 67

  
 , 160

  
, 72

  , 237
  , 236

 , 156
  

 
, 169

 , 135
, 137
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, 157

, 136
  , 160
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, 139
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  , 140
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, 211
 
, 220

 , 64
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, 46
, 46
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, 168
  GPIB, 38
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 SINT, 162
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