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A:   (MEASurement)

B:   (TEMPerature)

C:    (MATH)

1: DIG FILTER (  )  2: INTEGRATE ( )  3: OCOMP 

(  ) Ω  4: LOW POWER (   ) Ω  5: LOW 

VOLT (   ) Ω  6: LoV LIMIT (   ) Ω

1: PROBE TYPE (  )  2: UNITS (  )  3: RTD TYPE (  

 )  4: RTD Ro (    t=0)  
5: T/C TYPE (  )  6: COLD JUNCT (  )  7: JUNCT 

( )

1: STATS (  )  2: NULL VALUE (  ) 
3: SCALE GAIN (  )  4: SCALE OFST (  

)
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D:   (TRIGger)

E:   (SYStem)

F:  /  (Input/Output)

G:   (Calibration)

1: READ HOLD (  )  2: TRIG DELAY (  ) 
3: N SAMPLES (  )

1: RDGS STORE (  )  2: SAVED RDGS ( 
)  3: ERROR ( )  4: TEST ( )  5: CHART OUT (  

)  6: CHART SPAN (  )  7: CHART NULL (  

)  8: DISPLAY ( )  9: COMMA ( )  10: PRESET 

(  )  11: REVISION (  )

1: GPIB ADDR (  GPIB)  2: INTERFACE ( )  3: BAUD RATE ( ) 
4: PARITY ( )  5: LANGUAGE ( )

1: SECURED ( )  [1: UNSECURED] (  )  [2: CALIBRATE]
( )  [3: CHART ZERO] (  )  [4: CHART GAIN] (  

)  [5: INJECTED I] (  )  6: CAL COUNT (  

)  7:MESSAGE ( )

,     (CAL)    ([]), 

 « »,        

UNSECURED (  )   .
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    ,      
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Man ( )       (  
  ).
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Null ( )   .
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Shift (  
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.
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      .  -
   (NPLC)        

        
    .

   (  NPLC)  ,   -
     (NPLC).   NPLC 

        
.          

,         (Stats).

      .  , 

         

 .      

     .
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       -
  ( ) .      
      1    
   ,    .   

         
  NPLC  .

,    NPLC  20    
   FAST (  10 ),    NPLC 

  200.   NPLC,  200,   -
   6    (    

 ),       1,6  .

   ,  , ,    5 ,  
   NPLC  5000,   

   .  NPLC,  5000,  , 
    100  NPLC    

   MEDIUM (  50 ).    
NPLC      0,35  .

–    :      
    ( .   56).

       MEASurement ( ) 
   2: INTEGRATE ( ).

        ,  
   70.
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–  :      -
.   ,  NPLC 200.    

 CONFigure  MEASure .    146.

   (AVERage)   , 
       .  , 

      , -
   245   6.      

  — .   71.

  

     .
.  «  »   73.

–      4, 5, 6  7  
 «½»  — ,      «0»  «1».

–        ,   -
,    ( .   56).

–    ,    , , 
  <  > keys ( .   56).

–  ,          
   6½ .

–          
.        , 

      
  .         -

.     — 4½. ( .  

  73).
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0.003,256,4 Ω

0.216,569 mV

-045,231 mV

7 

«½» 

6 

«½» 

5 

«½» 

  1  –

  1  –

  100  –

 7½ .

 6½ .

 5½ .
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      (  
 )      (  -

 ).    ,   
      .  

 ,     ,   -
,      ,     -

   .

–   (      ) 
   ;     

       -
 .

–      :

   <10%  

   >120%  

–          , -
   : «OVLD»     

«9.90000000E+37»   .

–         -
   1    2.

–    :   RANGE ( ) 
       ,    

     .   Auto/Man ( /
),      . .  

«  »   55.

  

–  :      
MEASure  CONFigure. : 

CONF:VOLT:DC 10.0 У   10   

      SENSe. :

SENS:VOLT:DC:RANGe 0.001 У   1 В  

SENS:RES:RANGE:AUTO У  
   

  2-  

Auto/Man 



  3

/  Keysight 34420A —   79

 

  34420A   ,     
 ,     OVLD ( ). 
        
.

  

   ,    
  120 %   . ,   1  

    ± 1,2      -
 OVLD ( ).

  

         -
. ,          
  ,       , 

    .     
,         -

   . 34420A     
    .    , 
 ,    ,   -

  OVLD ( ).   , -
   140%   .

        .

–      ,  , -
       10 . ,  

    1 ,      (50  
60 )  2 ,        -

,    OVLD.     
10 ,    (  7 )   1 -

,     ,     
 (ANALOG FILTER).  ,    10   

  ,     1 .

–       1 , 10   100    
  (ANALOG FILTER).     

  .     ( ,  
20       1 )    
(ANALOG FILTER)     ,  

  100 .
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         -
    .       

 ,        
 .         -

  .

    29     .

–  1 —     .     
      .

–       1  120 , 
  2 — 12 .

–         
LO  1  LO  2  ±150 .

–         
 ±150 .

–    ,        
.       

  ( .   72).

–    :   ,   
Channel ( )   .     -

  CH1  CH2.     
       .

  ,      
 CH1  CH2.       

.       
   CH1  CH2  3     

 (    ,    ).

 

Channel 

Shift Channel 

Scan
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–  :   CONFigure  MEASure   
  1  2   :

CONF:VOLT:DC DEF, DEF,(@FRONTl)    1

CONF:VOLT:DC DEF, DEF,(@FRONT2)    2

 SENSe     
 :

SENS1:VOLT:DC:RANG:AUTO    1

SENS2:VOLT:DC:RANG:AUTO    2

   

–  :        
   .    .

[1]

–  :       
    .    .

 

–  :   ,   
   ,    . 
          

   :

[SENSe1:|SENSe2:]
     VOLTage:DC
          :RANGE < >
          :NULL:STATe {OFF|ON}
          :NULL:VALue {< >|MIN|MAX}

[1]          .

Ch1 - Ch2

Difference Ch 1 voltage Ch 1 Null–  Ch 2 voltage Ch 2 Null– –  Null–=

Shift Ch1 - Ch2

Ratio
Ch 1 voltage Ch 1 Null– 
Ch 2 voltage Ch 2 Null– ---------------------------------------------------------------------=
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   ,   
 :

MEASure:VOLTage:DC
+     :RATIO?
     :DIFFerence?
CONFigure:VOLTage:DC
     :RATIO
     :DIFFerence
[SENSe:]FUNCtion "VOLTage:RATio"
[SENSe:]FUNCtion "VOLTage:DIFFerence"
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    2-  4-   -
.          

    .    -
       ,  -

  .

 ,  ,     ,  
 :

 

2-   

4-

4-  

  
  

1 10 10 /

10 10 10 1 

100 10 1 100 

1 1 100 /

10 100 10 /

100 [a]

[a]         

10 5 /

1 [a] 5 5 /
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     , -
   .     :  -

    ,  —  ,   
 .       286.

–    :      
  .    , -

  3: OCOMP W   MEASure ( ).

–  :       -
   .   ,  
   :

SENSe:
     FRESistance:OCOMpensated {OFF|ON}
     RESistance:OCOMpensated {OFF|ON}

   

         -
,     ,    .

–        4-  
 .

–           
 «LP».

–         -
    .

–    :      -
    4: LOW POWER Ω   MEASure ( ).

–  :   ,   
     :

SENSe:FRESistance:POWer:LIMit {OFF|ON}
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     .

–      4-   
.

–        
  10 Ω  100 Ω.      2-  

 4-   ,     
  ,       

 (  10 Ω,  100 Ω).

–       20 , 100  
 500 .

–           -
  .

–    :     -
    5: LOW VOLT Ω   MEASure ( ).

      
6: LoV LIMIT Ω   MEASure ( ).

–  :       
  :

SENSe:FRESistance:VOLTage:LIMit {OFF|ON}

      :

SENSe:FRESistance:VOLTage:LIMit:VALue {< >|MIN|MAX}
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         -
  .   ,   

.        -
     290.    
   :

–   (RTD)

–  (THERM)

–  (T/C)

       
 :

   ,      -
   .  ,    

     .

 

–        (°C ),  (°F) 
  (K).

–       .

–    :      
 2: UNITS (  )   TEMPerature

( ).

–  :      -
 :

UNIT:TEMPerature {C|F|K}

  

(RTD)

R0 = 4,9 W – 2,1 kW

α = 0,00385 (DIN/IEC 751)

α = 0,00391

5k Ω B, E, J, K, N, R, S, T
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–      α = 0,00385 (DIN/IEC 751) 
 α = 0.00391.    (R0)    -

  4,9 Ω  2,1 kΩ.     

   31.

–         4- -
 .       .

–    :  RTD (  ) 
      1: PROBE TYPE (  )   

TEMPerature ( ).

        
3: RTD TYPE (   )   TEMPerature
( ).

     0 °C (R0)   
4: RTD R0  TEMPerature ( ).

–  :      -
     (RTD):

CONFigure:TEMPerature FRTD,{85|91}[,1,<  >]
MEASure:TEMPerature? FRTD, {85|91}[,1,<  >]
SENSe:FUNCtion "TEMPerature"
SENSe:TEMPerature:TRANsducer:TYPE FRTD
SENSe:TEMPerature:TRANsducer:FRTD:TYPE {85|91}
SENSe:TEMPerature:TRANsducer:FRTD:RESistance < >

   

–     5 kΩ.   -

    30.

–       1.

–    :  THERM ( )    
   1: PROBE TYPE (  )   TEMPerature

( ).

–  :      -
   :

CONFigure:TEMPerature THER, DEF,[,1,<  >]
MEASure:TEMPerature? THER, DEF,[,1,<  >]
SENSe:FUNCtion "TEMPerature"
SENSe:TEMPerature:TRANsducer:TYPE THER
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–       2.    -
  .     

  32.

–         -
 .      -

         
     .

–    :  T/C ( )    -
   1: PROBE TYPE (  )   TEMPerature

( ).

       4: T/C TYPE (  -
)   TEMPerature ( ).

       
5: COLD JUNCT (  )   TEMPerature ( ).

    (FIXed)   -
,      6: JUNCT TEMP (  

)   TEMPerature ( ).    
    –1 °C  55 °C.

–  :      -
   :

CONFigure:TEMPerature TC,{B|E|J|K|N|R|S|T}[,1,<  >]
MEASure:TEMPerature? TC,{B|E|J|K|N|R|S|T}[,1,<  >]
SENSe:
     FUNCtion "TEMPerature"
     TEMPerature:TRANsducer
          :TYPE TC
          :TCouple
               :TYPE {B|E|J|K|N|R|S|T}
               :RJUNction:TYPE {FIXed|INTernal|THERmistor}
               :RJUNction {< >|MIN|MAX}

       
    .     -

     .  

       -

 .     
.   292.
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   ,        
    .      

   ,      .  
   ,     , 

   ,       
   .

–    :

 =  * (  - )
–    :    (gain)   

(offset)   MATH (  ).  , 
  .     Stats ( ).

 
–  :     -

        CALCulate 
( ).    ,   

.

CALCulate:FUNCtion SCALe

     .

CALCulate:SCALe:GAIN < >

CALCulate:SCALe:OFFSet < >

,    ,  (ON) -
  :

CALCulate:STATe ON

Shift Stats 
Scale 
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–        -
     ,   . 

    ,   -
    .    -
 ,       .

–      ;    -
    ,   ,    
      .

–       
:

MIN  
MAX  
AVER    
STD DEV    
PEAK – PEAK  ,    
COUNT   

–    :   ,   

.       MATH 

(  ),    STATS ( ).

        ( ./

. ) –     ,   -
  .

–  :     -
      .  

  ,   

CALCulate:FUNCtion AVERage

    ,  (ON)  
 :

CALCulate:STATe ON

    ,    :

CALCulate:AVERage
     :MINimum?
     :MAXimum?
     :AVERage?
     :SDEViation?
     :PTPeak?
     :COUNt?

Stats 

Shift
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      ,  -
     .    

 ( )   .

      ,    
  ,    :

DATA:FEED RDG_STORE, ""

      ,   
   .       
   .      1024 
        

 .    .   168.
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  ( ) 

   ,   , 
  —        -

 . ,      -
 ,      

  ,       
. .  «   ( ) » 

  58.

П к я =  –  

–   :       
 0  ± 120%      .

–      ;    
       .

–           
.         -

 .        
  (    ,   -

    ).     -
    2- ,    4-  .

–      (Null)   . 
     . - ,   -
           

.         
.       ,    

       .

- ,    ,      

,     .    , -

    ,     
.        
    .  ,     

 ,     ,    -
   .

–         
 ,         
 .  ,      -

     (    
    ),    

      .   81.

Null 

Null 
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–     :    -

       ,   

 (  ).       

  .       
 ;   ,    .

   ,     Null (  -
).       Null (  

) ,         
.       ,   

Null   (   ).

–    :     -
     .   -

   ,      

  (Null) .

SENSe1 | SENSe2
     :VOLTage:DC
          :NULL {OFF|ON}
          :NULL {< >|MIN|MAX}
[SENSe:]
     FRESistance|RESistance
          :NULL {OFF|ON}
          :NULL {< >|MIN|MAX}
     TEMPerature
          :NULL {OFF|ON}
          :NULL {< >|MIN|MAX}

        (0,10)   
2-   ,   
  .

SENS:RES:NULL ON
SENS:RES:NULL 0.10

           
  ,    ,  

  ,     :

[SENSe:]NULL [{OFF|ON|ONCE}]

Shift
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     .    

 ,     ,    
     ,     . 

       
      .

       .  -
         -

,     ;     
 (   )    .

–        -

 (     ), ,  -
       .  

       .   
       ,   -

      .

    : 0,01 %, 0,10 % (  ), 1,00 % 
 10,0 %   .

, ,     1,00 %   -
    5 .     

   4,95  5,05 ,      
   .

–       ; 
         

     0,10 %.

–           
  ,    -

 .        , 
       

 .

–          
   . .  «  »   105.

–    :      

    ,    
(  ).

Shift

1: READ HOLD
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,   ,      , 

       .  , 
        ,   

        
(  50 000).

–          ,  
        . 

          

 .          -
 ,         

  Ext Trig (  )   ,   , -
 .       -
    ,    . 
.  «     »   61.

–   ,      
.

       —   
,       .

–       ,   
, ,    . .

–    ,      . 
     ( )  

  ,     Ext Trig (  
),     .

–   ,       
  (     ).

– ,   ,    INITiate, 
READ?  MEASure.

         
.

Single 

Shift Auto/Hold
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  3
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  ,      .

–      ;   
         

     (     -
)    (     ).

–    :      
  ,      Ext Trig (  

),         
.       
.

–  :     ( ) 
,     Ext Trig (  )   -

  .   
. «  »   95.

        -
 (     )    -
   ,    .   

,        
.

       (    
  )       , 

  .       

  (  )    .  
«Trig» ( ) ,      .

           

Ext Trig (  ).

          
 .

Single 

Single 

Single 
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        -
  ,    Ext Trig (  ). -

        (  
)          Ext Trig 

(  ).

.  «   »   112.

–      .  ,  
   ,        -

 ,    (      
«Trigger ignored» —  ).      

,        
   .

–     .     
   ,       

  Ext Trig (  ).    ,  

  ,      . -
 «Trig» ( ) ,      

 .

           

 .

–  .    , 
 .

TRIGger:SOURce EXTernal

Single 

Single 
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      (     -
 )    .    

       .  -
  ,        

.

    ,   . 
 CONFigure  MEASure?     

IMMediate ( ).

TRIGger:SOURce IMMediate

   IMMediate  INITiate  READ?   
   .

 ( )       
    .       

,    ,       
       .

–        .

TRIGger:SOURce BUS

–         (GPIB  RS-232) 
  *TRG ( ).  *TRG   ,   

     .

–         GPIB,  -
      IEEE-488 — Group Execute 

Trigger (GET).         . -
  ,    GET   

Hewlett-Packard.

TRIGGER 722 (   )



3   

100 /  Keysight 34420A —   

  

         
     .     

  ,    .      
     «  »,   -

    .

 «   »      
    .       

    «  »      
 ,      .

     «  »,   
     .

MEASure?
READ?
INITiate

  

         -
,           (device 

clear).   ,      
  Hewlett-Packard    GPIB. 

.     205.

CLEAR 722 (  )

    RS-232      
 ( ,     ^C (Control+C)).

       . -
 ,  ,       

 .

       (TRIGger:COUNt 

INFinity),     —     

.
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     ( )    
     (      

   ).       
      .

–  :  1  50 000.    — 1    

.

–      ;   -
         

    1.  CONFigure  MEASure? -
     1.

–    :       
   

3: N SAMPLES (  )   TRIGger ( ).

–  :   :

SAMPle:COUNt {< >|MIN|MAX}

 

      ,   -
    .     
      .

        .  
  ,      

(   ),        
;        

    .

–       ;  
  ,       
      

1.  CONFigure  MEASure?    -
  1.

–         1 (MIN)  50000 
(MAX),      INFinity ( ).  

   ,   READ?  -
 .     , 

    (device clear).     

 .   205.

TRIGger:COUNt {< >|MIN|MAX|INFinity}
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 .      ,    -

  ,    ,    
  .      , 

    .

–   :  0  3600 .   -

    ;  

    ,    

 ( .  «   »   104).

–       ;  
        -

      -
.  CONFigure  MEASure?    

  .

–   ,   ,      -
        

  .

–            
 (   > 1),      -
       .

–    :     
       .  -

     2: TRIG DELAY (  
)   TRIGger ( ).

     ,   -
        -
   «AUTO» ( ).

AUTO
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–     ( )

    0 ,     
 TRIG DELAY (  ).    

  «  »    .  ,  

   ZERO DELAY (  ),   

.


–      ,  
    TRIG DELAY (  ). -

     «  »    . 

 ,     AUTO DELAY
(  ),   .


–  

       -
  .

TRIGger:DELay {<  >|MIN|MAX}

       -
  .

TRIGger:DELay:AUTO {OFF|ON}

Enter

ZERO DELAY

Enter

AUTO DELAY
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     ,    
  .    -

   ,    .

–   :

–  (2-   4- ):

– :

NPLC < 1

 

NPLC ≥1

 

1 

 10   120 

15 

1,0 

15 

1,0 

NPLC < 1

 

NPLC ≥1

 

1 Ω
10 Ω
100 Ω
1 kΩ
10 kΩ
100 kΩ
1 MΩ

1,0 

1,0 

1,0 

1,0 

1,0 

4 

40 

1,5 

1,5 

1,5 

1,5 

1,5 

6 

60 

NPLC < 1

 

NPLC ≥1

 

 
 (RTD)

 (THER)

 (TC)

1,0 

1,0 

1,0 

1,5 

1,5 

1,5 
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       ,   , 
,       .  
       , 

     .

 

        1024 -
.     FIFO («  ,  »). 

  ,      . 
.  «   »   64.

–        , -
 ,      .  

         
.  ,       (V, OHM  . .) 

    .

– ,     ,  
  ;      -

   ,   ,  -
     .

–       , -
 ,     .  -

        ,    
        .

–    :      , 
  1: RDGS STORE (  )   

SYStem ( ).     «Mem» ( ).

      2: SAVED RDGS 

(  )  SYStem ( ).   

 (  )    ,   -

   «Saved Readings» (  ).

        -
      .

–    :  INITiate   
     ,     -

  FETCh?.       
,   DATA:POINts?   .

Shift
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    «ERROR» ( )   -
         . 

         (  20 -
).    .   5 «   ».

–     FIFO («  ,  »). -
    ,     

 .        ERROR 
( ) .        

.

–    20 ,       
(  )    –350 «Queue Overflow» (  

).       ,  
     .    ,   -
      +0, «No error»

(  ).

–       ,    
  *CLS (clear status —  ).

–     :    -
  3: ERROR ( )   SYStem ( ).

  ERROR ( ) ,    (  ), 

      .  -
    .   ,  
       .

–    :    
 .

SYSTem:ERRor?

      (     
  80 ).

–113, "Undefined header"

Shift

ERR 1: -113
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       -
.      -

 .       
  ,     , 

 .

        
15 .      ,     

 ,   .

–        
 ( .   64).  ,    

 .    ,  -

    .

–      ,   -
    «PASS» ( ).   

  ,   «FAIL» ( ),    
ERROR ( ).       Keysight 

  .     34420A.

–    :     
 ,       .  

    4: TEST ( )  SYStem 
( ).

        -

 :         -

     ;   

    5 .  ,   -
 .

–  :   ,   
   :

*TST?

 «0»    
 «1»  .

Shift
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     .   

,       11-  . 
     .   56.

–   ,     ,   -
  ,   «ERROR» ( )  «Shift» (  

  ).        
       .

–       ; 
         -

 .

–         
    .     

  11   ;    
. ,           

 ,     ,     
.         

 .

–          
   ;  ,    

  ,    .

–     :    -
    5: DISPLAY ( )   SYStem 

( ).

      ;  ,    
      .

–  :      
.

DISPlay {OFF|ON} /  

DISPlay:TEXT <   >    
DISPlay:TEXT:CLEar    

  ,      
    Hewlett-Packard.

OUTPUT 722; "DISP:TEXT ’HELLO’"
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          -
- ,    .       

  . . «   1»   47.

–         -
         -

.      -    
.

–     :    
- ,   

9: COMMA ( )   SYStem ( ).

  

     ,   
   .     

,    ,    
  .

–    .   —    -
 ;  —    /

;  —     .

–     :     
 11: REVISION ( )   SYStem ( ).

–  :      
.

*IDN?  “KEYSIGHT TECHNOLOGIES,34420A,0,X.X-X.X-X.X”

        
  40 .

-0.824,153 V -0,824153 V

 -

(  )

 -

X.X-X.X-X.X
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  SCPI

        SCPI 
(Standard Commands for Programmable Instruments).   SCPI,

  ,       
.

  SCPI    .

–     SCPI.

SYSTem:VERSion?

   «YYYY.V»,   «Y»   -
,  «V»       ( , 1994.0).
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 «  »

    VM Comp (  )   
   (  —  )    -

.  «  »    ( . )  
     -

   .
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     Ext Trig (  )   . 

          
    (TRIGger:SOURce EXTernal).



      Ext Trig   -
   ,  .
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   (  )

     Chart Output (Analog Output)   
        -

 .     ,  -
 .

–      –3,00   +3,00 .

–      (Off),     0 .

–    1 kΩ.

–          -
 :

 ,       
 , ,   ,   
     

.

–    (      ) -
   .

–      .

–         
   — .   115.

:

     .   50.

1     ,    ±1  
   ±1,0     :



     ,    -
 ,    =  * .

reading chart null– 
span

------------------------------------------------------- chart output voltage=

0,001 0,0– 
span

---------------------------------- 1,00=

span
0,001

1,00
--------------- 0,001= =
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2      ,   
±3,0       5 °C  45 °C, 

    25 °C (   25 °C   
   0 ):

 

–    :       
 5: CHART OUT (  )   SYStem ( ).

      6: CHART SPAN (  
)   SYStem ( ).

       7: CHART NULL 
(  )   SYStem ( ).

     (  ),   

         
 .     Chart Offset (  ) 

  .     (  )  -

   7: CHART NULL (  ),    
   .

–  :       -
     .

OUTPut {OFF|ON}
OUTPut:REFerence
     :OFFSet {< >|MIN|MAX}
     :OFFSet:NULL
     :SPAN {< >|MIN|MAX}
     :SPAN?
     :VALue {< >|MIN|MAX}
     :GAIN?

25 chart null– 
span

----------------------------------------- 0= chart null 25=

45 25– 
span

------------------------ 3,0= span
20

3,0
-------- 6,66= =

Shift Null 

Shift
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   ,      
  ,         

    (± 3 ).       
  .

       
  ,      -

  .     ,  
     .

         -
.        -

  .      ,    
« »     ,     

   .       
 ,     .



3   

116 /  Keysight 34420A —   

:

    ,   ± 3    
   5 °C  45 °C,   0  

 25 °C,

 = 6,66    = 25.

      20 °C  100 °C,  
     .   -

  ,       
      .



  3

/  Keysight 34420A —   117

  

       .  
  .   4, «    » 

   131.

  

     GPIB (IEEE-488)  RS-232. 
      .    

      GPIB.

        
.

–          
        .

–     GPIB     
  .        -

    GPIB.

–     RS-232     -
     .       

   «RS-232».

–    RS-232,       
  GPIB     (31 – talk only),    

    RS-232     .

–   ,      
  ( .  «   » 

  121).   RS-232    -
 SCPI.

–    :      
2: INTERFACE ( )  I/O ( / ).

.  «   »   209.



3   

118 /  Keysight 34420A —   

 GPIB
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   (RS-232)

   RS-232     .   
        7   

    ( ).

–     : «None» (« » — 8  ), 
«Even» (« » — 7  )  «Odd» (« » — 7 

).        .

–           
        .

–    :      -
  4: PARITY ( )  I/O ( / ).

.  «   »   213.

–  :       -
 .

SYStem:COMMunicate:SERial:PARity {EVEN|ODD|NONE}

         , 
     .



  3

/  Keysight 34420A —   121

  

        
     .     -

      SCPI.

–     : SCPI  181 (Keithley).

–           
       .

–   ,      
  ( .  «   » 

  117).  Keithley 181      -
 RS-232.

–    :     -
  5: LANGUAGE ( )  I/O ( / ).

.  «   »   215.

–  :      
.

SYStem:LANGuage < >



3   

122 /  Keysight 34420A —   
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       CAL ( )  -
,    .  ,    2: CALIBRATE 

( ),     .

–  :   :

CALibration:SECure:STATe {OFF|ON},< >

   ,        
,     . :

CAL:SEC:STAT OFF, KT034420

1: SECURED
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MEASure

[:VOLTage][:DC]?
[{< > | AUTO | MIN | MAX | DEF}][,{<  > | MIN | MAX | 

DEF}][,(@< >)][1]
[:VOLTage][:DC]:RATio?
[{< > | AUTO | MIN | MAX | DEF}][,{<  > | MIN | MAX | DEF}]
[:VOLTage][:DC]:DIFFerence?
[{< > | AUTO | MIN | MAX | DEF}][,{<  > | MIN | MAX | DEF}]

CONFigure
[:VOLTage][:DC]
[{< > | AUTO | MIN | MAX | DEF}][,{<  > | MIN | 
MAX | DEF}][,(@< >)]1
[:VOLTage][:DC]:RATio [{< > | AUTO | MIN | MAX | DEF}] 
[,{<  > | MIN | MAX | DEF}]
[:VOLTage][:DC]:DIFFerence[{< > | AUTO | MIN | MAX | DEF}] 
[,{<  > | MIN | MAX | DEF}]

[SENSe:] | SENSe1: | SENSe2:
FUNCtion "VOLTage[:DC]"
FUNCtion "VOLTage[:DC]:RATio"
FUNCtion "VOLTage[:DC]:DIFFerence"
FUNCtion?

[SENSe:] SENSe1: | SENSe2:
VOLTage[:DC]:RANGe {< > | MIN | MAX}
VOLTage[:DC]:RANGe? [MIN | MAX]
VOLTage[:DC]:RANGe:AUTO {OFF | ON}
VOLTage[:DC]:RANGe:AUTO?

[SENSe:] | SENSe1: | SENSe2:
VOLTage[:DC]:RESolution {<  > | MIN | MAX}
VOLTage[:DC]:RESolution? [MIN | MAX]

[SENSe:] | SENSe1: | SENSe2:
VOLTage[:DC]:NPLCycles {0.02 | 0.2 | 1 | 2 | 10 | 20 | 100 | 200 | MIN | MAX}
VOLTage[:DC]:NPLCycles? [MIN | MAX]

[SENSe:] | SENSe1: | SENSe2:
VOLTage[:DC]:NULL[:STATe] {OFF | ON}
VOLTage[:DC]:NULL[:STATe]?
VOLTage[:DC]:NULL:VALue {< > | MIN | MAX}
VOLTage[:DC]:NULL:VALue?

ROUTe
:TERMinals {FRONt | FRONt1 | FRONt2}
:TERMinals?

[1] < >      : {FRONt | FRONt1 | FRONt2 | 1 | 2}
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MEASure
:FRESistance? [{< > | AUTO | MIN | MAX | DEF}][,{<  

> | MIN | MAX | DEF}]
:RESistance? [{< > | AUTO | MIN | MAX | DEF}][,{<  

> | MIN | MAX | DEF}]

CONFigure
:FRESistance | :RESistance 
[{< > | AUTO | MIN | MAX | DEF}][,{<  > | MIN | 
MAX | DEF}]

[SENSe:]
FUNCtion "RESistance" (2-   )
FUNCtion "FRESistance" (4-   )
FUNCtion?

[SENSe:]
FRESistance | RESistance
:RANGe {< > | MIN | MAX}
:RANGe? [MIN | MAX]
:RANGe:AUTO {OFF | ON}
:RANGe:AUTO?

[SENSe:]
FRESistance | RESistance
:RESolution {<  > | MIN | MAX}
:RESolution? [MIN | MAX]

[SENSe:]
FRESistance | RESistance
:NPLCycles {0.02 | 0.2 | 1 | 2 | 10 | 20 | 100 | 200 | MIN | MAX}
:NPLCycles? [MIN | MAX]

[SENSe:]
FRESistance | RESistance
:NULL[:STATe] {OFF | ON}
:NULL[:STATe]?
:NULL:VALue {< > | MIN | MAX}
:NULL:VALue?

[SENSe:]
FRESistance | RESistance
:OCOMpensated {OFF | ON}
:OCOMpensated?
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[SENSe:]
FRESistance
:POWer:LIMit[:STATe] {OFF | ON}
:POWer:LIMit?
:VOLTage:LIMit[:STATe] {OFF | ON}
:VOLTage:LIMit?
:VOLTage:LIMit:VALue {< > | MIN | MAX}
:VOLTage:LIMit:VALue? [MIN | MAX]

   

MEASure
:TEMPerature? [{TC | THER | FRTD | DEF}][,{< > | DEF}][, 1, {<  

> | MAX | MIN | DEF}]

CONFigure
:TEMPerature [{TC | THER | FRTD | DEF}][,{< > | DEF}][, 1, {<  

> | MAX | MIN | DEF}]

[SENSe:]
FUNCtion "TEMPerature"
FUNCtion?

[SENSe:]
TEMPerature:TRANsducer:TYPE {TCouple | THERmistor | FRTD}
TEMPerature:TRANsducer:TYPE?

[SENSe:]
TEMPerature:TRANsducer:TCouple:TYPE {B | E | J | K | N | R | S | T}
TEMPerature:TRANsducer:TCouple:TYPE?
TEMPerature:TRANsducer:TCouple:RJUNction {< > | MIN | MAX}
TEMPerature:TRANsducer:TCouple:RJUNction? [{MIN | MAX}]
TEMPerature:TRANsducer:TCouple:RJUNction:TYPE {FIX | INT | THER}
TEMPerature:TRANsducer:TCouple:RJUNction:TYPE?

[SENSe:]
TEMPerature:TRANsducer:FRTD:TYPE {85 | 91}
TEMPerature:TRANsducer:FRTD:TYPE?
TEMPerature:TRANsducer:FRTD:RESistance[:REFerence] < >
TEMPerature:TRANsducer:FRTD:RESistance[:REFerence]?

[SENSe:]
TEMPerature:NULL[:STATe] {OFF | ON}
TEMPerature:NULL[:STATe]?
TEMPerature:NULL:VALue {< > | MIN | MAX}
TEMPerature:NULL:VALue?

[SENSe:]
TEMPerature:NPLCycles {0.02 | 0.2 | 1 | 2 | 10 | 20 | 100 | 200 | MIN | MAX}
TEMPerature:NPLCycles? {MIN | MAX}

UNIT
:TEMPerature {C | CEL | F | FAR | K}
:TEMPerature?
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CONFigure?

[SENSe:]NULL [{OFF | ON | ONCE}]

INPut:FILTer
:STATe {OFF | ON}
:STATe?
:TYPE {ANALog | DIGital | BOTH}
:TYPE?
:DIGital:RESPonse {SLOW | MEDium | FAST}
:DIGital:RESPonse?
:DIGital:PRECharge:AUTO {ON | OFF}
:DIGItal:PRECharge:AUTO?

ROUTe:TERMinals {FRONt | FRONt1 | FRONt2}

ROUTe:TERMinals?

  

CALCulate
:FUNCtion {AVERage | SCALe}
:FUNCtion?
[:STATe] {OFF | ON}
[:STATe]?

CALCulate
:AVERage:MINimum?
:AVERage:MAXimum?
:AVERage:AVERage?
:AVERage:COUNt?
:AVERage:PTPeak?
:AVERage:SDEViation?

CALCulate
:SCALe:GAIN {< >}
:SCALe:GAIN?
:SCALe:OFFSet {< >}
:SCALe:OFFSet?

DATA
:FEED RDG_STORE,[{"CALC" | ""}]
:FEED? RDG_STORE
:POINts?

  

INITiate

READ?
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TRIGger
:SOURce {BUS | IMMediate | EXTernal}
:SOURce?

TRIGger
:DELay {< > | MIN | MAX}
:DELay? [MIN | MAX]
:DELay:AUTO {OFF | ON}
:DELay:AUTO?

TRIGger
:COUNt {< > | MIN | MAX | INFinity}
:COUNt? [MIN | MAX]

SAMPle
:COUNt {< > | MIN | MAX}
:COUNt? [MIN | MAX]

   

OUTPut
[:STATe] {OFF | ON}
[:STATe]?
:REFerence:OFFSet {< > | MIN | MAX}
:REFerence:OFFSet? [{MIN | MAX}]
:REFerence:OFFSet:NULL
:REFerence:SPAN [{< > | MIN | MAX}]
:REFerence:SPAN? [{MIN | MAX}]
:REFerence:GAIN?
:REFerence:VALue {< > | MIN | MAX}

,   

FETCh?

READ?

DATA
:FEED RDG_STORE,[{"CALC" | ""}]
:FEED? RDG_STORE
:POINts?
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DISPlay[:STATe] {OFF | ON}
DISPlay?
DISPlay

:TEXT <   >
:TEXT?
:TEXT:CLEar

SYSTem:ERRor?

SYSTem:PRESet

SYSTem:VERSion?

*RST

*TST?

*IDN?

   

SYSTem:ERRor?

STATus
:OPERation:CONDition?
:OPERation:ENABle <  >
:OPERation:ENABle?
:OPERation[:EVENt]?
:QUEStionable:CONDition?
:QUEStionable:ENABle <  >
:QUEStionable:ENABle?
:QUEStionable[:EVENt]?

STATus:PRESet

*CLS *STB?

*ESE <  > *PSC {0 | 1}
*ESE? *PSC?

*ESR? *SRE <  >
*SRE?

*OPC
*OPC?
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CALibration?

CALibration:COUNt?

CALibration
:ICURrent?

CALibration
:OUTPut {ZERO | GAIN}
:OUTPut?

CALibration
SECure:CODE <  >
:SECure:STATe {OFF | ON} [,< >]
:SECure:STATe?

CALibration
:STRing <   >
:STRing?

CALibration
:VALue < >
:VALue?

  

SYSTem
:INTerface {GPIB | RS232}
:INTerface?

SYSTem
:COMMunicate:SERial:BAUD < >
:COMMunicate:SERial:BAUD?
:COMMunicate:SERial:PARity {EVEN | ODD | NONE}
:COMMunicate:SERial:PARity?

SYSTem
:LANGuage {SCPI | 181}
:LOCal
:REMote
:RWLock

L1X (  SCPI)
L2X (  181)
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   IEEE-488.2

*CLS

*ESE <  >
*ESE?

*ESR?

*IDN?

*OPC

*OPC?

*PSC {0 | 1}
*PSC?

*RST

*SRE <  >
*SRE?

*STB?

*TRG

*TST?

*WAI
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  ,      

.

1      (     ).

2   ,      
.

3    .

4      .

5    ,   .

6         .

7      .

 MEASure? ( )  CONFigure ( )   
     .     

    (    ),  -
,    .    -
     .

 ,       
( )     ,    
MEASure? ( )  CONFigure ( ). ,    

 MEASure   ,  , -
    ,    ,  

  .

       .  
  MEASure? ( )  CONFigure ( ) -

    .     
 ,      ,    
  .

      SCPI   

.   ( [] )    

  .    ( {} )   -

,    ( | ),    

    .   ( <> ) , 

       .

        

 , .    72.
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    MEASure?  CONFigure

  SCPI
 

 

 
 

 
  

 
 
 

 
 

. 
 
 ( / )

ROUTe:TERMinals
INPut:FILTer
INPut:FILTer

INPut:FILTer
TRIGger:SOURce
TRIGger:DELay
TRIGger:COUNt
SAMPle:COUNt
CALCulate
DATA:FEED RDG_STORE
DISPlay

 1

. . 

1
1

«CALC»

-
  

 
(  NPLC)

 

<  >

< >
SENSe: < > :NULL

(10 )

. . 

 

 Ω 
  

 Ω 
 

 Ω   

SOURce:FRESistance
OCOMPensated

SOURce:FRESistance:
OLTage:LIMit

SOURce:FRESistance
POWer:LIMit

. . 

. . 

 

 

 

   
 

 (RTD)

SENSe:TEMPerature
TRANsducer
SENSe:TEMPerature
TRANsducer
SENSe:TEMPerature
TRANsducer

. . 

. . 

. . 

  MEASure? ( )  CONFigure ( )  
     ,    -

 . ,     
,   ,   MEASure? ( )  CONFigure 

( )      . 
С . кц    ц  128. ,   -

       — 
 MEASure?  CONFigure    .



4    

146 /  Keysight 34420A —   

  MEASure?

         -
  MEASure? ( ).         

 .        
        -

.      -   
(  ,    ).  -

   .

  MEASure? ( )    
CONFigure ( ),      READ?
( ).

  CONFigure

     ,  
 CONFigure ( ).      

       ( ,  
,     MEASure?).     

   ,      -
 ,    .  ,  « » 

  ,     .   
       INPut, SENSe, 

CALCulate  TRIGger. (  SENSe:FUNCtion     
     MEASure?  CONFigure).

  ,   INITiate ( -
)  READ? ( ).

  range  resolution

    MEASure? ( )  CONFigure ( ) 
  ,      

   .   range ( )   -
 , ,     . 

 range     AUTO,   -
  .
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  resolution (  ),   -
   .   -

     .    
    ,      -
 (    , NPLC)    :

       ,   
  ,      . ,  

       .  -
      .

   resolution (  ) -
   (range).

  READ?

 READ? ( )      « » 
(idle)  «  » (wait-for-trigger).   , 

    READ? ( )    
 .      .  

     ,     
    .    

READ? ( )       .

  READ? ( )    INITiate 
( ),      FETCh? ( ), 

  ,      .

<  >
 

 
(  NPLC)

< 0,0001 x 0,02

< 0,00001 x 0,2

< 0,000003 x 1

< 0,0000022 x 2

< 0,000001 x 10

< 0,0000008 x 20

< 0,0000003 x 100

< 0,00000022 x 200



4    

148 /  Keysight 34420A —   

  INITiate  FETCh?

 INITiate ( )  FETCh? ( )  -
          

   (   ).   INITiate 
( )  ,       -

.         « » (idle) 
 «  » (wait-for-trigger).   ,  

   INITiate ( )   -
  .       

(    1024 ).      , 
    .

  FETCh? ( )      
     ,      -

 .

      SENSe.  -
          

 ,   SENSe1,  SENSe2.   -
  ROUTe:TERM     .

    ,     ,   
   ,      

,       .  
  ,    ,   . 

    ,     
(device clear),      .

 INIT ( )  FETCh? ( )   

 .       

           

 DATA:FEED. С . кц   ц  168.
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  MEASure?

       MEASure? 
( )   .      

     1     
  ,      «  

» (wait-for-trigger),        -
  ,      

  .

MEAS:VOLT:DC? AUTO,MIN,(@FRONt1)
bus enter statement

     .    
 MEASure? ( )     ,  
,    . .   ,  , -

   ,     
 ( .    145).

  CONFigure № 1

       READ? 
( )    CONFigure ( )   

   .      
  .  CONFigure ( )   

     (wait-for-trigger).  READ? ( -
)      ,   

     Ext Trig (  )   -
    .

CONF:VOLT:DC 10, MIN, (@FRONt1)
TRIG:SOUR EXT
READ?
bus enter statement

  CONFigure № 2

      ,     -
      (wait-for-trigger)   

INITiate ( ).  INITiate ( )   
    (wait-for-trigger),    -

    Ext Trig (  )    -
    .  FETCh? ( )  

       .

CONF:VOLT:DC 10, MIN, (@FRONt1)
TRIG:SOUR EXT
INIT
FETC?
bus enter statement
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        INITiate 
( )  ,      

    READ? ( ).    -
     1024 .    

    1024  (     
  ),     INITiate ( ), -

  .

   INITiate ( )   
 ,      .  

        (TRIGger:SOURce BUS) -
    *TRG (  )   IEEE-488 

Group Execute Trigger (   ). ,  -
 INITiate ( ),       

 ( .   205).

  CONFigure № 3

        -
,      ROUTe  READ?   

   .  1    10    -
 .  2    1 .  , 

          , 
     NPLC   NPLC, -

       CONFigure ( ).

CONFigure:VOLT:DC 10, MAX, (@FRONt1)
CONFigure:VOLT:DC 1, MAX, (@FRONt2)
ROUTe:TERMinals FRONt1
READ?
bus enter statement
ROUTe:TERMinals FRONt2
READ?
bus enter statement
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 MEASure?  CONFigure

.  «   »   70   3. 
  MEASure?,   CONFigure    
    . .    145.

–   range ( )  MIN   -
    ;  MAX   

 ;  AUTO  DEF   -
 .

–   resolution (  )  -
      ,    -

 ,      .  MIN   
 ,     -

;  MAX    ,  -
    ;  DEF  

   ,   0,000001 x -
 (  10  PLC). .    146.

–    resolution (  ) -
   (range).

–        .  
channel ( )    FRONt1, FRONt2, 1  2.   

       «@»,   
         ().

MEASure[:VOLTage][:DC]?
[{< > | AUTO | MIN | MAX | DEF}]
[,{<  > | MIN | MAX | DEF}][,(@< >)]

        -
   ,     . 

     .

MEASure[:VOLTage][:DC]:RATio?
[{< > | AUTO | MIN | MAX | DEF}][,{<  > | MIN | MAX | 

DEF}]

        -
       . -

     .    
    ,   

 1.      2   -
  .

MEASure[:VOLTage][:DC]:DIFFerence?
[{< > | AUTO | MIN | MAX | DEF}][,{<  > | MIN | MAX | 

DEF}]



4    

152 /  Keysight 34420A —   

         
      .  

    .

       , -
    1.      2 -
    .

MEASure:FRESistance?
MEASure:RESistance?

[{< > | AUTO | MIN | MAX | DEF}][,{<  > | MIN | MAX | 
DEF}]

       2-   
4-         

.      .

MEASure:TEMPerature?
{TC | DEF},{B | E | J | K | N | R | S | T | DEF}[,1,{<  > | 

MIN | MAX | DEF}]
{THER | DEF},{DEF}[,1,{<  > | MIN | MAX | DEF}]
{FRTD | DEF},{85 | 91 | DEF}[,1,{<  > | MIN | MAX | DEF}]

          
        -

.      . DEF  
     .

CONFigure[:VOLTage][:DC]
[{< > | AUTO | MIN | MAX | DEF}][,{<  > | MIN | MAX | 

DEF}][,(@< >)]

          
     ,  -

   .      .

CONFigure[:VOLTage][:DC]:RATio
[{< > | AUTO | MIN | MAX | DEF}][,{<  > | MIN | MAX | 

DEF}]

          
       -

.      .   -
     ,    

 1.      2   -
  .

CONFigure[:VOLTage][:DC]:DIFFerence
[{< > | AUTO | MIN | MAX | DEF}][,{<  > | MIN | MAX | 

DEF}]

          
       . 

     .    
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    ,   
 1.      2   -

  .

CONFigure:FRESistance
CONFigure:RESistance

[{< > | AUTO | MIN | MAX | DEF}][,{<  > | MIN | MAX | 
DEF}]

         2- -
  4-        -

 .      .

CONFigure:TEMPerature
{TC | DEF},{B | E | J | K | N | R | S | T | DEF}[,1,{<  > | 

MIN | MAX | DEF}]
{THER | DEF},{DEF}[,1,{<  > | MIN | MAX | DEF}]
{FRTD | DEF},{85 | 91 | DEF}[,1,{<  > | MIN | MAX | DEF}]

          
        -

.      . DEF   -
    .

CONFigure?

        -
   .
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 ,    

.   3, «   »,    67.

[SENSe:]FUNCtion "< >"

  .        
  ( : FUNC "VOLT:DC").     

    :

[SENSe:]FUNCtion?

         .

[{SENSe1: | SENSe2:}]VOLTage[:DC]:RANGe {< > | MIN | MAX}
[SENSe:]

FRESistance | RESistance
:RANGe {< > | MIN | MAX}

        -
.  MIN   .  MAX  -

 . [    ]

[{SENSe1: | SENSe2:}]VOLTage[:DC]:RANGe? [MIN | MAX]
[SENSe:]

FRESistance | RESistance
:RANGe? {MIN | MAX}

      .

VOLTage:DC RESistance (2-  )

VOLTage:DC:RATio FRESistance (4-  )

VOLTage:DC:DIFFerence TEMPerature
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[{SENSe1: | SENSe2:}]VOLTage[:DC]:RANGe:AUTO {OFF | ON}
[SENSe:]

FRESistance | RESistance
:RANGe:AUTO {OFF | ON}

         
 .      -

:    <10%  ;   
 >120%  . [    ]

[{SENSe1: | SENSe2:}]VOLTage[:DC]:RANGe:AUTO?
[SENSe:]

FRESistance | RESistance
:RANGe:AUTO?

        
 .

  «0» (OFF — )  «1» (ON — ).

[SENSe1: | SENSe2:]VOLTage:[DC:]RESolution {<  > | MIN | MAX}
[SENSe:]

FRESistance | RESistance
:RESolution {<  > | MIN | MAX}

       . 
       ,   

  ,      .  MIN -
   ,    -
 .  MAX    ,  

   . [   -
 ]

[SENSe1: | SENSe2:]VOLTage:[DC:]RESolution? [{MIN | MAX}]
[SENSe:]

FRESistance | RESistance
:RESolution? [{MIN | MAX}]

       .
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[SENSe1: | SENSe2:]VOLTage[:DC]:NPLCycles
{0.02 | 0.2 | 1 | 2 | 10 | 20 | 100 | 200 | MIN | MAX}

[SENSe:]
FRESistance | RESistance

:NPLCycles {0.02 | 0.2 | 1 | 2 | 10 | 20 | 100 | 200 | MIN | MAX}
[SENSe:]TEMPerature:NPLCycles {0.02 | 0.2 | 1 | 2 | 10 | 20 | 100 | 200 

| MIN | MAX}

    ,       
,    (    — 10  PLC). 

MI = 0.02. MAX =  00. [    ]

[SENSe1: | SENSe2:]VOLTage[:DC]:NPLCycles? {MIN | MAX}
[SENSe:]

FRESistance | RESistance
:NPLCycles? {MIN | MAX}

[SENSe:]TEMPerature:NPLCycles? {MIN | MAX}

       .
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 .      

 .

 ,        —  
     MEASure? ( )  CONFigure 

( ). :

CONFigure:VOLTage:DC MAX, MAX, (@FRONt1)  1
CONFigure:VOLTage:DC MAX, MAX, (@FRONt2)  2

  SENSe        
,  . :

SENSe1:VOLTage:RANGe 10 У     1
SENSe2:VOLTage:RANGe 10     2

       -
          , 
       ,   -

       ROUTe:TERMinals.
:

SENSe1:VOLTage:RANGe 10 К  1,  10 В
SENSe2:VOLTage:RANGe .1 К  2,  100 В
ROUTe:TERMinals FRONt1 В   1
READ? И    1
ROUTe:TERMinals FRONt2 В   2
READ? И    2

,     ,    :

ROUTe:TERMinals?

     FRON1,  FRON2.
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    ,    -
        .

[SENSe:]
FRESistance | RESistance

:OCOMpensated {OFF | ON}
:OCOMpensated?

         
 ( .   84).       

   4- ,   2-   .

[SENSe:]
FRESistance

:POWer:LIMit[:STATe] {OFF | ON}
:POWer:LIMit[:STATe]?

      4-   -
    ( .   84).

[SENSe:]
FRESistance

:VOLTage:LIMit[:STATe] {OFF | ON}
:VOLTage:LIMit[:STATe]?
:VOLTage:LIMit:VALue {< > | MIN | MAX}
:VOLTage:LIMit:VALue? {MIN | MAX}

      4-   -
    ( .   85).   

 < >        :

20 ,
100  
500 

 MIN   20 ,   MAX — 500 .
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. «    »   86   3.

–    ,    
,         -

      .  , -
        
     .

–   (range)      .  
 ,   (range)    ,   

   .    -
  (range)  1.     , 

  .      
 1.

MEASure:TEMPerature?
{TC | DEF},{B | E | J | K | N | R | S | T | DEF}[, 1, {<  > | 

MIN | MAX | DEF}]
{THER | DEF},DEF[, 1, {<  > | MIN | MAX | DEF}]
{FRTD | DEF},{85 | 91 | DEF}[, 1, {<  > | MIN | MAX | DEF}]

         -
         -

.      .   
      —   -

: TC ( ), THER ( )  FRTD (  -
  RTD).    DEF (  )  

   .    -
  (RTD)    .    

   DEF (  ).   1 —  -
,     .

CONFigure:TEMPerature
{TC | DEF},{B | E | J | K | N | R | S | T | DEF}[, 1, {<  > | 

MIN | MAX | DEF}]
{THER | DEF},DEF[, 1, {<  > | MIN | MAX | DEF}]
{FRTD | DEF},{85 | 91 | DEF}[, 1, {<  > | MIN | MAX | DEF}]

         -
         -

.      .    
     —   : TC 

( ), THER ( )  FRTD (   
 RTD).    DEF (  )  
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  .      . 
      DEF (  ). -
  1 —  ,    -
 .

[SENSe:]TEMPerature:TRANsducer:TYPE {TC | THER | FRTD | DEF}

     ,   -
 .  TC ( ), THER ( )  FRTD ( -

   RTD).    DEF 
  FRTD.

[SENSe:]TEMPerature:TRANsducer:TYPE?

       .

[SENSe:]TEMPerature:TRANsducer:TCouple:TYPE {B | E | J | K | R | S | T | DEF}

     ,    
.    DEF   -

  .

[SENSe:]TEMPerature:TRANsducer:TCouple:TYPE?

     .

[SENSe:]TEMPerature:TRANsducer:TCouple:RJUNction {< > | MIN | 
MAX}

        
       

 

 MIN   0 °C,  MAX   55 °C.

[SENSe:]TEMPerature:TRANsducer:TCouple:RJUNction? [{MIN | MAX}]

      (   -
)      .

   MIN  0 °C,   MAX
 55 °C.

[SENSe:]TEMPerature:TRANsducer:TCouple:RJUNction:TYPE {FIX | INT | 
THER}

          -
.     :   (FIX), 

  (INT)   ,    1 (THER). 
   FIX   

SENSe:TEMPerature:TRANsducer:TCouple:RJUNction < >   
 .

[SENSe:]TEMPerature:TRANsducer:TCouple:RJUNction:TYPE?

     ,    
  .
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[SENSe:]TEMPerature:TRANsducer:FRTD:TYPE {85 | 91}

       (RTD). 
 « »     85 (  a = 0,000385) 

 91 (   a = 0,0000391).

[SENSe:]TEMPerature:TRANsducer:FRTD:TYPE?

       (RTD). 
   +91,  +85.

[SENSe:]TEMPerature:TRANsducer:FRTD:RESistance[:REFerence] < >

    R0    -

 (RTD).       4,9 Ω  2,1 kΩ.

[SENSe:]TEMPerature:TRANsducer:FRTD:RESistance[:REFerence]?

     R0 
 (RTD).

UNIT:TEMPerature {C | CEL | F | FAR | K}

       (  )  
 .

UNIT:TEMPerature?

     (  )
.
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  ( ) 

       -
    1    2,     

. .    92   3.

[SENSe:] | SENSe1: | SENSe2
VOLTage[:DC]:NULL[:STATe] {OFF | ON}
VOLTage[:DC]:NULL[:STATe]?
VOLTage[:DC]:NULL:VALue {< > | MIN | MAX}
VOLTage[:DC]:NULL:VALue?

          
   .  ,      

,    .    -
   ±132      .

[SENSe:]
FRESistance | RESistance

:NULL[:STATe] {OFF | ON}
:NULL[:STATe]?
:NULL:VALue {< > | MIN | MAX}
:NULL:VALue?

         -
.  ,      ,   

 .       ±1,2 MΩ. 
     2-   4-   -

,        4-   
      2-   
.

[SENSe:]
TEMPerature

:NULL[:STATe] {OFF | ON}
:NULL[:STATe]?
:NULL:VALue {< > | MIN | MAX}
:NULL:VALue?

         -
.  ,      ,   

 .        -300 °C 
 2000 °C.        , 
           -

      .
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[SENSe:]NULL {OFF | ON | ONCE}

           
.  OFF  ON      

,      . ONCE  -
          

 .
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.    70   3.

         -
.         -

  .

–   —    .   
,     .   

         . 
     ,    

   —    .   
   ,   -

 ( )    ( .   166).

–          
  ( .   72).    

STATus:OPERation:CONDition,  ,   -
      .

–       .

        (*RST) 
    (SYStem:PREset).
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INPut:FILTer
:STATe {OFF | ON}
:STATe?

      ,    
 .

INPut:FILTer
:TYPE {ANALog | DIGital | BOTH}
:TYPE?

        .

   BOTH   ,   .

INPut:FILTer
:DIGital:RESPonse {SLOW | MEDium | FAST}
:DIGital:RESPonse?

         
   . SLOW   

 100 , MEDium —  50 ,  FAST —  10 .

INPut:FILTer
:DIGital:PRECharge {OFF | ON}
:DIGital:PRECharge?

        
,       -

  .      
,           

( .   72   3).
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.  «  »   89   3.

     —    -
,            . 

       . 
      .

    ,    -
 ,    ,      -

    .

CALCulate:FUNCtion {AVERage | SCALe}

     .    -
      . [    

].

CALCulate:FUNCtion?

     .  
SCAL (   AVER ( ).

CALCulate[:STATe] {OFF | ON}

       .
[    ]

CALCulate[:STATe]?

     .

  «0» (OFF — )  «1» (ON — ).
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   (AVERage)

–         
    CALC:FUNC AVER  CALC ON.

CALCulate:AVERage:MINimum?

    ,    -
   .       

 ,   ,      -
 . [    ].

CALCulate:AVERage:MAXimum?

    ,    -
   .       

 ,   ,      -
 . [    ].

CALCulate:AVERage:AVERage?

       ,   
     .   

     ,   , 
      . [    

].

CALCulate:AVERage:COUNt?

    ,     
   .      

  ,   ,     
  . [    ].

CALCulate:AVERage:PTPeak?

         -
,      .   
     ,   , 

      . [    
].

CALulate:AVERage:SDEViation

    ,    -
,      .   
     ,   , 

      . [    
].
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DATA:FEED RDG_STORE, {"CALCulate" | " "}

  ,   ,     
INITiate ( ),      (  

 )      .

    (DATA:FEED RDG_STORE, "CALC")   
INITiate      1024 .  MEASure? 
( )  CONFigure ( )  

 "CALC".

   (DATA:FEED RDG_STORE, " ") ,  
   INITiate ( ),    . 

           
(    1024 ).       

    FETCh? ( )  .

DATA:FEED?

     .    
"CALC"  " ".

DATA:POINts?

      .

   

        -
    CALC:FUNC SCAL  CALC ON.

CALCulate:SCALe:GAIN < >

     ,  
  y = mx + b.  —   m.

CALCulate:SCALe:GAIN?

    .

CALCulate:SCALe:OFFSet < >

      ,  
  y = mx + b.  —   b.

CALCulate:SCALe:OFFSet?

    .
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.  «  »   95   3.

,    SCPI ,    -
    200.

         
  ,   ,    

  ,        . 
 ,         -
,          

  (  50 000).      .

       —   
,       .

–       ,   
, ,    . .

–    ,      . 
     ( )  

  ,     Ext Trig (  

)        .

–   ,        -
  (    «  »).

         
.
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     .     

  ,    .      
     «  »,   -

    .

 «   »      
    .       

    «  »      
 ,      .

     «  »,   
     .

 
READ?
INITiate

  ,   «  », -

    20    -

.   ,      

, .
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.  «  »   95   3.

INITiate

          « -
» (idle)  «  » (wait-for-trigger).   -

,     INITiate ( )  
   .     

  (    1024 ).   
   ,     .    

   FETCh? ( ).

READ?

       « » (idle)  «  
» (wait-for-trigger).   ,    
 READ? ( )     . 

     .

TRIGger:SOURce {BUS | IMMediate | EXTernal}

   ,      . 
     ( ) , -

   (    ),   -
    Ext Trig (  )   .  

       INITiate ( -
),        

(wait-for-trigger). [    ].

TRIGger:SOURce?

     .  «BUS» 
( ), «IMM» ( )  «EXT» ( ).
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TRIGger:DELay {< > | MIN | MAX}

         -
   .      , -

     ( .   104). 
   0  3600 . MIN = 0 . MAX = 3600 . [ -

   ].

TRIGger:DELay? [{MIN | MAX}]

     .

TRIGger:DELay:AUTO {OFF | ON}

        
.      , ,  

        .  -
       

   . [    
].

TRIGger:DELay:AUTO?

      
.

  «0» (OFF — )  «1» (ON — ).

SAMPle:COUNt {< > | MIN | MAX}

     ( ),    
  .    1  50 000  (   

).

   MIN = 1,  MAX = 50 000. [    ].

SAMPle:COUNt? [{MIN | MAX}]

    .

TRIGger:COUNt {< > | MIN | MAX | INFinity}

    ,   ,   
    (    ).  -

  1  50 000 .  INFinity ( )  
,      (     

         
(device clear)).          -

.    MIN = 1,  MAX = 50 000. [    
].

TRIGger:COUNt? [{MIN | MAX}]

    .     
 ,      «9.90000000E+37».
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    (  )

.  «    (  )»   113 
  3.

OUTPut
[:STATe] {OFF | ON}
[:STATe]?

       (  ), 
     .   ,  
    0 .

OUTPut
:REFerence:OFFset {< > | MIN | MAX}
:REFerence:OFFset?
:REFerence:NULL

      .    
    -1.0E9  1.0E9.  MIN  -

 –1.0E9 ,   MAX   1.0E9 .  
 :NULL         

 .

OUTPut
:REFerence:SPAN [{< > | MIN | MAX}]
:REFerence:SPAN? [{MIN | MAX}]
:REFerence:GAIN?

      .    
   5E-9  1.0E9.  MIN   5E-9, 

  MAX   1.0E9.  :GAIN?  -
,   .

OUTPut
:REFerence:VALue {< > | MIN | MAX}]

       .  
    ±3,00 .  MIN    -3,00 , 

  MAX    +3,00 .
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,   

.  «    »   105   3.

FETCh?

   ,      
  INITiate ( ),    ,   

    .

READ?

       « » (idle)  «  
» (wait-for-trigger).   ,    
 READ? ( )     . 

     .

DISPlay {OFF | ON}

         . [ -
   ].

DISPlay?

        .

  «0» (OFF — )  «1» (ON — ).

DISPlay:TEXT <   >

      .  
 11   ;     -

. [    ]

DISPlay:TEXT?

    ,    , 
       .

DISPlay:TEXT:CLEar

     .
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SYSTem:ERRor?

     .     
 20 .     FIFO («  ,  

»).         80 .

SYSTem:VERSion?

       SCPI.

    "1994.0".

*RST

     ,   -
 .

*TST?

     .   «0» 
     «1»   .

*IDN?

      (    
       40 ).
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  SCPI

     SCPI     
   .       

    :     (Status Byte), 
   (Standard Event),    

(Operational Status)     (Questionable Data).   
      ,  

   .    SCPI,  -
,    .

 6, «  »   ,  
    .    

         .

   ? 

         -
.   —  ,    ,  -
      .    

   .      
    (    ). 

          
( ,    *ESR?  STAT:QUES:EVEN?),     

  *CLS (  ).   (*RST)   
 (device clear)      .   -

    ,    , -
    ,   .

   ?

  ,       
         

 .      ,   .  
      .  *CLS 

(  )    ,      -
 .  STATus:PRESet     

.      ,     
 ,        -

 ,     .
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   ?

       . 
          -

  .      -  
    .
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  SCPI

+      .   187.



4    

180 /  Keysight 34420A —   

 

          
 .   ,     , 

   «  » (  4).     
  .        -
      .     

  ,     ,  «  -
» .

  —   

 

0  1   0

1  2   0

2  4   0

3  8       
   (    « » 

  )

4  16      

5  32       
   (    « » 

  )

6  64    
(  )

7  128       
   (    « » 

  )



   4

/  Keysight 34420A —   181

       .

–    *CLS (  ).

–           
   ,    .

    (  )   -
 :

–    ,      -
  *PSC 1.

–    *SRE 0.

         , 
       *PSC 0.

    (SRQ)
  

       -
 ,        

(service request, SRQ)   IEEE-488.   -
   (SRE),  ,      

  SRQ IEEE-488.    6 (  «  -
»)       -

  SRQ IEEE-488.      
,   ,  ,     -
 (          6).   

         -
  IEEE-488     ,   

     .

     ,   -
  IEEE-488.       
,    ,     

,   .      
«  »     .     

 .        
 .
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 *STB?    

 *STB? (   )    , 
  ,        

.  *STB?    ,    
 IEEE-488,   «  » (  6)  ,  

  .  *STB?   -
     IEEE-488,   

    .     
 *STB? .    *STB?   

   .

     SRQ

–     .

–       *CLS (  ).

–       *ESE (   -
 )  *SRE (    ).

–   *OPC? (   )   , 
  .

–     (SRQ)   
IEEE-488.

 IEEE-488.2      

    .   *OPC?  

,        . 

    ,   

  *RST, *CLS   ,    

 .
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:

–   *OPC? (   )   , 
  .

Л ,      ,  
  ,    CALibrate:

–    ,     
.

–       *CLS (  ).

–   «  »    *ESE 1 (   
 ).

–    ,     
 *OPC (  ).

–      , 
  5 (  )     .  

         
SRQ,   *SRE 32 (    ,  5).

     (MAV)

 «  » (  4)    ,  
         . 

   4      (  
     TRIGger:SOURce:IMMediate).   
   4,    ,      
  .

   (MAV)       
,    READ?.    ,  -

,    ,     
  (BUS)    (EXTernal) .

   INITiate ( )    
FETCh? ( )  MAV    ,   -

   .    INITiate ( -
)      .  
 FETCh? ( )   (    

  INITiate)    .   MAV  
   ,     .
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 *OPC      
  

      «  » (  0) 
       -

 .         *OPC. 
   *OPC  ,    

    (       ),
   «  »   ,   -

.   ,     *OPC (  -
 )     ,   

      .

  

         : 
  ,   ,   

,    ,  ,   
   *OPC.        

      (    
   ).     , 

       *ESE (  -
 ).

  (  2, 3, 4  5   )  

          

,   :     

       (  3),    

   (  0  9).     -

        .   -

    SYSTem:ERRor?.
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  —   

      .

–    *CLS (  ).

–        *ESR? (   
 ).

       .

–    ,      -
  *PSC 1.

–    *ESE 0.

         
,        *PSC 0.

  

        -
,  .        

    (    ). 
    ,     

   STATus:QUEStionable:ENABle.

 

0  1      *OPC 
.

1  2   0.

2  4     ,   
 .       

 ,     . 
  -   ,   .

3  8    , 
    .

4  16    ( .   
 -211  -230   5).

5  32     ( .  
  -101  -158   5).

6  64   0.

7  128      
,       

    .
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  —   

         -

  (  3),       
(  0, 1  9).          -

   .

 

0  
 

1     

   

1  2   0

2  4   0

3  8   0

4  
 

16    

5  32   0

6  64   0

7  128   0

8  256   0

9  512    2-   

4-     

10  1024   0

11  2048   0

12  4096   0

13  8192   0

14  16384   0

15  32768   0
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       .

–    *CLS (  ).

–        
STATus:QUEStionable:EVENt?

       .

–    (*PSC     ).

–    STATus:PRESet.

–    STATus:QUEStionable:ENABle 0.

    

        .  
      -    

      .

        —  8.    
   .    , 

   8  1 ,   .  
    .   72.

   ,     
    .     
,  ,      

.        
  . .   72.

        -

,    (STATus:OPERation:CONDition?).  

     .     0  1 -

      ,  

       ,   -

    .
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  —   

       .

–    *CLS (  ).

–        STATus:OPERation:EVENt?

       .

–    (*PSC     ).

–    STATus:PRESet.

–    STATus:OPERation:ENABle 0.

 

0  256   0

1 

7

8    

9    0

15
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SYSTem:ERRor?

     .     
 20 .     FIFO («  ,  

»).         80 .

STATus:QUEStionable:CONDition?

      .  -
  ,    ,   -
  ,   .

STATus:QUEStionable:ENABle <  >

        . -
        .

STATus:QUEStionable:ENABle?

      .  -
  ,       

 ,     ,   
.

STATus:QUEStionable:EVENt?

      .  -
  ,    ,   -
  ,   .

STATus:OPERation:CONDition?

     .   -
 ,    ,    -

 ,   .    8 (  
   256) —  ,    

.

STATus:OPERation:ENABle <  >

        . -
        .

STATus:OPERation:ENABle?

      .  -
  ,       

 ,     ,   
.

STATus:OPERation:EVENt?

      .  -
  ,    ,   -
  ,   .    8 (  
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   256) —   -   -
     .

STATus:PRESet

           -
  .

*CLS

          .

*ESE <  >

        . 
        .

*ESE?

      .  -
  ,    ,   
  ,   .

*ESR?

     .   -
 ,    ,    -

 ,   .

*OPC

    «  » (  0)   -
    .

*OPC?

    «1»      
.

*PSC {0 | 1}

(    ).      -
          

  (   *PSC 1).    *PSC 0   
          

   . [    ].

*PSC?

       . 

  «0» (  *PSC 0)  «1» (  *PSC 1).

*SRE <  >

        .

*SRE?

      .   
 ,    ,    

 ,   .
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.    .

CALibration?

        -
 (   CALibration:VALue).

CALibration:COUNt?

   ,     
.          -

,        . [ -
   ].

CALibration:ICURrent?

     .   +0, 
    ,  +1    .

CALibration:OUTPut {ZERO | GAIN}

      (  ) -
  0  (ZERO),  1  (GAIN)   .   

CALibration:VALue  CALibration?     
.

CALibration:OUTPut?

     «ZERO»  «GAIN».

CALibration:SECure:CODE <  >

     .     
   ,    .   

 .       11 . [  
  ].

CALibration:SECure:STATe {OFF | ON}, < >

          
  .       11 . 

[    ].

CALibration:SECure:STATe?

     . 
  «0» (OFF — )  «1» (ON — ).

CALibration:STRing <   >

        . 
,    ,     
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    .      
  40 . [    ].

CALibration:STRing?

        
 .

CALibration:VALue < >

      , -
   .

CALibration:VALue?

      .
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  RS-232

.  «   »   117   3.

      RS-232,  9- -
 (DB-9)      .  
      DTE (Data Terminal Equipment — -

  ).        RS-232 
    : DTR (Data Terminal Ready — -

  )   4  DSR (Data Set Ready —   ) 
  6.

       , 
     RS-232 .    -

 RS-232      199.

  RS-232

  RS-232,    . 
  I/O ( / )       

   ,        ( -
  .   117).

–   : 300, 600, 1200, 2400, 4800  9600  (  

)

–    :  / 8   (  )
 / 7  , 

/ 7  

–  - 1  ( )

–  -  2  ( )
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   RS-232

      ,   -
   .     ,  

 -     -  .    
  ,     ,    

   .        
     .

    

         
  .     

  DTE (Data Terminal Equipment —   
).      DTE,  -

    DTE  DTE.     
-  ,     .

         
  ,       -

.     9  (  DB-9)   25 -
 (  DB-25),     (« »)   

(« »).    « »      -
,     « »       

 .

        ,  -
   .     

 DTE  DTE ,    ,   
.     (« » —   
 ) ,   -     DB-9 

 DB-25.
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.      —  ,   -
     .    -

   ,    34399A.   
      ,  

 .         
.

 ,  DB-9     
  9-       « -

»,  -  ,      
34398A.       9-    
« ».      .

 ,  DB-25     
  25-       « -

»,  -      25 ,  
    34398A.      .



4    

196 /  Keysight 34420A —   

  

        DTE  DCE (Data 
Communications Equipment—   ).

    TALK ONLY (   ),  
    31   GPIB.    

RS-232    . .   206    209.

  DTR / DSR

       DTE (Data Terminal Equipment — 
  )    DTR (Data Terminal Ready — 

  )  DSR (Data Set Ready —   ) -
 RS-232    .    DTR 

   .   DTR     -
  (TRUE),        -

.      DTR    
(FALSE),       10 .

    DTR/DSR,    DTR,   
DSR      (TRUE).    -

 DTR/DSR       (300, 600 
 1200 ),     .
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    (FALSE)   DTR  
.

1      (    100 ) 
  DTR (4   RS-232)    

(FALSE).        ,  
   ,     DTR  

 (TRUE),       ( . ).

2        (  ,  
   ),       

<  >,     DTR   (FALSE). 
,         

 ,     .  , 
     <  >.   

      DTR   
(TRUE),        ( . ).

    DSR,   ,   
    .     

DSR (6   RS-232)    .   
   DSR   (FALSE)  -

.    DSR    (TRUE), 
.

         DTR -
  (FALSE).      

 ,       DSR   
(TRUE),    .   -

    <Ctrl-C>,    
       (  -

     IEEE-488).

  RS-232

       RS-232 -
  .     , -

  ,     .

– ,            
    ,      . -

,     1 -   2 -  (   
  ).

–    SYSTEM:REMOTE,    
    (REMOTE).
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– ,       . 
       ,   

    .    
       

 34398A.

– ,       -
    (COM1, COM2  . .).
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  RS-232

SYSTem:LOCal

          
   RS-232.        

 .

SYSTem:REMote

          
   RS-232.     ,   

 LOCAL, .       
      RS-232.

SYSTem:RWLock

          
   RS-232.      ,   

  LOCAL.

      RS-232,   

      (REMOTE)   

  .      

     RS-232.
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   SCPI

      (Standard Commands for 
Programmable Instruments, SCPI) ,     

  .   SCPI   , -
  ,     . « » 

   :    (  -
 « »)  ,       

   .     
       .

  (:)      
  ,  ,    -
      .   -

    ,      
     (     )   

.        
.    ,    

    .

    (;)      -
           .    

    . ,   
.

:TRIG:DELAY 1;:TRIG:COUNT 10
:TRIG:DELAY 1;COUNT 10

  (,)       -
,      .

    , [ ]  [ -
]        . 

       .
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  « ?  »      
  ,     SCPI     , 

     .   
( . . ,    «?»),  ,  -

  .     ,  
  .

  « * » ,     « * », 
  .      

  ,     IEEE-488.2. 
 « * »     , -

      .

    ,     ,   

   ,      

,       .  

  ,    ,    . 

    ,     

(device clear),      .
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  SCPI

 SCPI        -
   .  —   , -

        .    
  SCPI —  ( )  .  -

,   SCPI       -
 ,    .

  ,    , 
        

,      ,      
( ) .      -

,   «MAXimum» (  ), «MINimum» ( -
 )  «DEFault» (   ).    

       (M, k  u).  
    ,   -

    .

      -
 ,        ( -

, «BUS» ( ), «IMMediate» ( )  «EXTernal» ( )). 
      ,      .    

     .     -
       .

 ( )      
 ,     ,  .  -

      «OFF»  «0».  -
      «ON»  «1».  

       «0»  «1».

       
   ASCII.      -

  ;    ,   
.      ,     

-      .
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 ,    SCPI,  -
  <  >.  EOI (  )   

IEEE-488 ,   <  >    -
      <  >.  -

   <  >,     
<  >.       

      EOI,   -
       .   

      .
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      ,    .

    

   

  (IEEE-488)

  (IEEE-488)

  (RS-232)

  (RS-232)

<80-   (  ASCII)

. < >

. ,...,... <

. < >< >

. ,...,...< >< >

  « »  « »

 

   («E»)

< >   

< >   
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  Device Clear
(  )   

 «Device clear» (  ) —   -
  IEEE-488,       

.        IEEE-488 -
        .  -

  «Device clear» (  )  , 
       .  -

 «Device clear»   .

–       .

–     « » .

–      .

–       .

–     RS-232   control-C 
  ,      «Device clear»   

IEEE-488.    «Device clear»   DTR 
(   )       (true). 

   .   «   DTR / DSR» 

  196.



4    

206 /  Keysight 34420A —   

 TALK ONLY (  )  

   GPIB     «31» —   
   .       
    ,     -

 .  31         -
   GPIB   .

   RS-232,         
GPIB     (31 – talk only),     -

   RS-232     .
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  GPIB

     GPIB (IEEE-488)    
 .       

 0  31.          «22». 
         .

1    .

 


2    I/O MENU (  / )   .

 

3       GPIB ADDR (  GPIB).




4     ,   .

    /   /   .

Shift
On/Off 

A: MEAS MENU

F: I/O MENU

1: GPIB ADDR

^22 ADDR
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5     .

         -
       .

Auto/Man 
ENTER ( )
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     GPIB (IEEE-488)  RS-232. 
      .    

      GPIB. .  «  -
 »   117.

1    .

 


2    I/O MENU (  / )   .

 

3    ,     INTERFACE 

( ).

 


4     ,   .




   /      
.     : GPIB / 488  RS-232.

Shift
On/Off 

A: MEAS MENU

F: I/O MENU

2: INTERFACE

GPIB / 488
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5     .

         
        .

 :       -
  :

SYStem
:INTerface {GPIB | RS232}
:INTerface?

Auto/Man 
ENTER ( )
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   RS-232        
.          

9600 . .  «     (RS-232)» 
  119.

1    .

 


2    I/O MENU (  / )   .

 

3    ,     BAUD RATE 

(  ).

     


4     ,    

 .

   /      
 .     : 300, 600, 1200, 2400, 

4800  9600  (  ).

Shift
On/Off 

A: MEAS MENU

F: I/O MENU

3: BAUD RATE

9600 BAUD
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5      .

        
           

.

 :       
    :

SYStem:COMMunicate:SERial
:BAUD < >
:BAUD?

Auto/Man 
ENTER ( )
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   RS-232     .   
        7   

    ( ). .  «    (RS-232)» 
  120.

1    .

 


2    I/O MENU (  / )   .

 

3    ,     PARITY 

( ).

  


4     ,    .

   /      
 .     : «None» (« » —

8  ), «Even» (« » — 7  )  «Odd»
(« » — 7  ).      

  .

Shift
On/Off 

A: MEAS MENU

F: I/O MENU

PARITY

EVEN: 7 BITS
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5     .

          
        .

 :       
    :

SYStem:COMMunicate:SERial
:PARity {EVEN | ODD | NONE}
:PARity?

Auto/Man 
ENTER ( )
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     .     -

     SCPI.     -
          .

.  «   »   121.

1    .

 


2    I/O MENU (  / )   .

 

3    ,     LANGUAGE 

( ).

 


4     ,   .

    : SCPI  KEITHLEY:181

Shift
On/Off 

A: MEAS MENU

F: I/O MENU

5: LANGUAGE

SCPI
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5     .

          
       .

 :      
    :

SYStem:LANGuage {SCPI | 181}
L1X (SCPI)
L2X (Keithley 181)

Auto/Man 
ENTER ( )
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 34420A         
 Keithley 181.        

 ,   , .    
34420A         
SCPI.         -

  .   «   »  
.

 ,   Keithley 181,    34420A,   
   .   34420A  -

    SCPI.

  L2X     Keithley 181.  
L1X     SCPI.  ,    

 Keithley 181    «  » (X)   
.

 ,       -
     .

 

    Keithley 181    .

–     Keithley 181,       -
  ,      SRQ.

–         
        .

–      (  )  -
 ,    Keithley. ,   
 Keithley 2 ,      10 .

–     Keithley   , -
   SLOW ( )  MEDium ( ).

–        2  
  (NPLC).

–      34420A  100 . 
 ,        

1000 .
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  SCPI

     34420A.      
1994.0  SCPI.          
SCPI       .

      SCPI  , 
          -

.      -
 ,      .

CALibration
:COUNt?
:OUTPut { ZERO | GAIN }
:OUTPut?
:SECure:CODE <  >
:SECure:STATe { OFF | ON | 0 | 1 } [,< >]
:SECure:STATe?  0  1
:STRing < >
:STRing?

CALCulate
:FUNCtion { SCALe | AVERage }
:FUNCtion?
:AVERage:MINimum?
:AVERage:MAXimum?
:AVERage:AVERage?
:AVERage:SDEViation?
:AVERage:PTPeak?
:AVERage:COUNt?
:SCALe:GAIN
:SCALe:GAIN?
:SCALe:OFFSet
:SCALe:OFFSet?

INPut
:FILTer[:LPASS]:DIGital:PREcharge {ON | OFF}
:FILTer[:LPASS]:DIGital:PREcharge?
:FILTer[:LPASs]:DIGital:RESPonse { SLOW | MEDium | FAST }
:FILTer[:LPASs]:DIGital:RESPonse?
:FILTer[:LPASs]:TYPE { ANAlog | DIGital | BOTH }
:FILTer[:LPASs]:TYPE?

OUTPut
:REFerence:OFFSet { < > | MINimum | MAXimum }
:REFerence:OFFSet? [ MINimum | MAXimum ]
:REFerence:OFFSet:NULL [ONCE]
:REFerence:SPAN { < > | MINimum | MAXimum }
:REFerence:SPAN? [ MINimum | MAXimum ]
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:REFerence:GAIN?
:REFerence:VALue < >

SAMPle
:COUNt { < > | MINimum | MAXimum }
:COUNt? [ MINimum | MAXimum ]

[SENSe:]
CURRent:BIAS:ZERO[:IMMediate]
NULL [ONCE]
NULL[:STATe] { OFF | ON | 0 | 1 }
NULL[:STATe]?
NULL:VALue { < > | MINimum | MAXimum }
NULL:VALue?

[SENSe:]
FRESistance | RESistance

:NULL[:STATe] { OFF | ON | 0 | 1 }
:NULL[:STATe]?
:NULL:VALue { < > | MINimum | MAXimum }
:NULL:VALue?
:VOLTage:LIMit[:STATe] { OFF | ON | 0 | 1 }
:VOLTage:LIMit[:STATe]?
:POWer:LIMit[:STATe] { OFF | ON | 0 | 1 }
:POWer:LIMit[:STATe]?
:VOLTage:LIMit:VALue { < > | MIN | MAX}
:VOLTage:LIMit:VALue? [ MINimum | MAXimum ]

[SENSe:]
TEMPerature

:NULL[:STATe] { OFF | ON | 0 | 1 }
:NULL[:STATe]?
:NULL:VALue { < > | MINimum | MAXimum }
:NULL:VALue?
:NPLCycles { < > | MINimum | MAXimum }
:NPLCycles? [ MINimum | MAXimum ]
:TRANsducer:TYPE { DEFault | TCouple | THERmistor | FRTD}
:TRANsducer:TYPE?
:TRANsducer:TCouple:TYPE { DEFault | B|E|J|K|N|R|S|T }
:TRANsducer:TCouple:TYPE?
:TRANsducer:TCouple:RJUNction[:VALue] {< >|MIN| MAX}
:TRANsducer:TCouple:RJUNction[:VALue]? [MINimum | MAXimum]
:TRANsducer:TCouple:RJUNction:TYPE {FIXed, INTernal, THERmistor }
:TRANsducer:TCouple:RJUNction:TYPE?
:TRANsducer:FRTD:TYPE < >
:TRANsducer:FRTD:TYPE?

[SENSe:]
VOLTage[:DC]

:NULL[:STATe] { OFF | ON | 0 | 1 }
:NULL[:STATe]?
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:NULL:VALue { < > | MINimum | MAXimum }
:NULL:VALue?

SYSTem
:INTerface[:TYPE] { GPIB | RS232 }
:INTerface[:TYPE]?
:REMote
:RWLock
:LOCal

L1X
L2X
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  IEEE-488

   

ATN Attention (« ») DCL Device Clear («  »)

IFC Interface Clear («  ») EOI End or Identify («  »)

REN Remote Enable («  
»)

GET Group Execute Trigger («  
»)

SRQ Service Request Interrupt («  
 »)

GTL Go to Local («   »)

LLO Local Lock Out («  »)

SDC Selected Device Clear («  
»)

SPD Serial Poll Disable («  
 »)

SPE Serial Poll Enable («  
 »)

   IEEE-488.2

*CLS *RST

*ESE <  > *SRE <  >

*ESE? *SRE?

*ESR? *STB?

*IDN? *TRG

*OPC *TST

*OPC? *WAI

*PSC {0 | 1}

*PSC?
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    . 



/  Keysight 34420A

  

223

5   

       224
      225
       232
      234
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     «ERROR» ( )  
          

.          
(  20 ).     FIFO («  ,  

»). .  «  »   106.

    :    SYStem 
( ) :



  ERROR ( ) ,    (  ), 

      .   
   .     -

  ,      *CLS (clear status — 
 ).

–         , -
  :

SYSTem:ERRor?

      (     
  80 ).

–113, "Undefined header"

3: ERROR

Shift
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-101 Invalid character (  )

     . , 
   ,  «#», «$»  «%»   

   . : CONF:VOLT#DC

-102 Syntax error (  )

     .
,        -

   ,   . : 
SAMP:COUN ,1

-103 Invalid separator (  )

     . -
,     ,   -

  ,      . 
: TRIG:COUN,1  CONF:TEMP 1000 0.1

-104 Data type error (   )

      . 
,    ,     -

. : DISP:TEXT 5.0

-105 GET not allowed (GET  )

       Group 
Execute Trigger (GET — «  »).

-108 Parameter not allowed (   )

  ,    . -
,        

 ,    . : READ? 10

-109 Missing parameter (  )

  ,    .  
        
. : SAMP:COUN

-112 Program mnemonic too long (    -
 )

  ,    -
   11  . : 

CONFIGURATION:VOLT:DC
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-113 Undefined header (   )

 ,    . -
,     ,    

 .     -
  ,  ,    -

   . : TRIGG:COUN 3

-121 Invalid character in number (    )

 ,     ,  
 . : STAT:QUES:ENAB #B01010102

-123 Numeric overflow (  )

    ,  -
 32 000. : TRIG:COUN 1E34000

-124 Too many digits (   )

  ,    
 255  (    ).

-128 Numeric data not allowed (    )

   ,     
 .

-131 Invalid suffix (  )

     . -
,    . : TRIG:DEL 0.5 

SECS

-134 Suffix too long (   )

       -
.

-138 Suffix not allowed (   )

    ,   
  . : SAMP:COUN 1 SEC

(SEC    ).

-141 Invalid character data (   )

-144 Character data too long (   
)
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-148 Character data not allowed (  
 )

  ,     
  .     -
,      . : 

DISP:TEXT ON

-151 Invalid string data (   )

   . ,  
        . -

: DISP:TEXT ‘ON (   ).

-158 String data not allowed (    )

  ,      . 
    ,    

  . : CALC:STAT ‘ON’

 -160
 -168

Block data errors (   )

     .

 -170
 -178

 

     . -
     .

-211 Trigger ignored (  )

  Group Execute Trigger (GET/«  -
 /  »)  *TRG,    -

. ,      
«  »,    ,  -

  ,     .

-213 Init ignored (  )

   INITiate ( ),   
  ,       

.     (device clear) 
 ,      -
    .

-214 Trigger deadlock (  )

  ,   -
  BUS ( ),    READ?

( ).
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-221 Settings conflict (  )

        :

   CONFigure ( )  MEASure 
( )     -

    . : 
CONF:VOLT:DC DEF,0.1 

    (CALC:STAT ON), 
     ,  

    .

-222 Data out of range (   )

       
  . : TRIG:COUN -3

-223 Too much data (   )

  ,     , 
    11 .   

     CALibration:STRing 
 DISPlay:TEXT.

-224 Illegal parameter value (   )

   ,    -
    ). ,   

  . : CALC:FUNC SCALE 
(SCALE    ).

-230 Data corrupt or stale (    )

  FETCh? ( ),    
     .   

  .

-330 Self-test failed (   )

   ,  
   (    *TST?), -

 .   ,    
      -

. .  «   » 
  232.

-350 Queue overflow (  )

  ,   
20 .     ,  

     .    
   ,     

 *CLS (  ).
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-410 Query INTERRUPTED (  )

 ,      
,         

 (     ). 
      , 

     *RST ( ).

-420 Query UNTERMINATED (   )

    ,  -
  ( ,    ), 

 ,      ,  
   . ,     

CONFigure ( ),    ,   
  ENTER ( )    

  .

-430 Query DEADLOCKED (  )

  ,     , 
     ,    
 .   ,   -

 .

-440 Query UNTERMINATED after indefinite response (  
    )

 *IDN?      
  . : *IDN?;:SYST:VERS?

501 Isolator UART framing error (   )

502 Isolator UART overrun error (  
 )
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511 RS-232 framing error (   RS-232)

512 RS-232 overrun error (    RS-232)

513 RS-232 parity error (   RS-232)

514 Command allowed only with RS-232 (   
    RS-232)

        
RS-232; : SYSTem:LOCal, SYSTem:REMote  SYSTem:RWLock.

521 Input buffer overflow (   )

522 Output buffer overflow (   )

531 Insufficient memory (  )

      -
       INITiate 

( ).    
(SAMPle:COUNt)    (TRIGger:COUNt)   

 1024 .

532 Cannot achieve requested resolution (   
  )

       -
. ,     -

   CONFigure ( )  MEASure 
( ).

540 Cannot use overload as math reference (  -
     

)

    ,  -
 (9.90000000E+37),      

   .     
   .

550 Command not allowed in local (   
  )

   READ? ( ),    
       RS-232.   

     SYSTem:REMote 
 ,       .

552 Command not allowed in current function (  -
    )
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750 Invalid channel name (   )

   MEAS ( )  CONF 
( )    .

810 Invalid or unsupported transducer type (   
  )

      .

820 Temperature out of range for specified transducer (  
    )

1000 Settings conflict; voltage limit mode has been disabled ( -
 ;    )

      -
    ,   

     .

1001 Settings conflict; power limit mode has been disabled (  
;    )

       
   ,    

    . ,  -
        

  MEAS:RES (2-  
).



5   

232 /  Keysight 34420A —   

  

    ,       
.    .   .

601 Front panel does not respond (    )

602 RAM read/write failed (  /  )

603 A/D sync stuck (   « »)

604 A/D slope convergence failed (    )

605 Cannot calibrate rundown gain (    -
  )

606 Rundown gain out of range (    
)

607 Rundown too noisy (      
)

608 Serial configuration readback failed (   -
  )

609 DC gain x1 failed (     x1)

610 DC gain x10 failed (     x10)

611 DC gain x100 failed (     x100)
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613 Ohms 5 uA source failed (   5 A   
)

614 Ohms 10 uA source failed (   10   -
 )

615 Ohms 100 uA source failed (   100   -
 )

616 Ohms 1 mA source failed (   1    
)

617 Ohms 10 mA source failed (   10   -
 )

618 Ohms 20 mV voltage clamp failed (    
20    )

619 Ohms 100 mV voltage clamp failed (    
100    )

620 Ohms 500 mV voltage clamp failed (    
500    )

621 Low Impedance DC gain X100 failed (   -
  X100   )

622 High Impedance DC gain X100 failed (   -
  X100   )

623 Cannot calibrate precharge (    -
 )

624 Unable to sense line frequency (    
  )

625 I/O processor does not respond (  -  
 )

626 I/O processor failed self-test (   -
 - )

627 Hardware overload comparator failed (   -
 )

630 Bias current DAC test failed (    
)
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    ,       
.    .    .

701 Cal security disabled by jumper (   -
 )

       -
,   .   -

      , 
 ,      .

702 Cal secured (   )

    .

703 Invalid secure code (   )

         
    .    

      ,  
   ,  .   

   11 -   -
.     .

704 Secure code too long (    )

  ,    11 .

705 Cal aborted (  )

      
   ,     

(device clear)   /   
 .

706 Cal value out of range (    )

   (CAL:VALue)   
   .

707 Cal signal measurement out of range (   -
  )

 (   CAL:VALue)    -
    .

709 No cal for this function or range (     -
  )

     1 .
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710 Full scale correction out of range (    
  )

720 Cal DCV offset out of range (   -
    )

722 Cal RES offset out of range (   2- -
   )

723 Cal FRES offset out of range (   4- -
   )

730 Precharge DAC convergence failed (    -
 )

731 A/D turnover correction out of range (   
  )

737 Bias current selfcal failed (   
)

738 Charge compensation selfcal failed (   -
 )

739 Injected current selfcal failed (   -
 )

740 Cal checksum failed, secure state (    
,  )

741 Cal checksum failed, string data (    
,  )

742 Cal checksum failed, DCV corrections (   
 ,    

)

743 Cal checksum failed, Low Power FRES corrections (  -
  ,  4-  

    )

744 Cal checksum failed, RES corrections (   
 ,  2-   

)

745 Cal checksum failed, FRES corrections (   
 ,  4-   

)
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746 Cal checksum failed, Low Voltage FRES corrections (  -
  ,  4-  

    
)

747 Cal checksum failed, GPIB address (    
,  GPIB)

748 Cal checksum failed, internal data (    
,  )



/  Keysight 34420A

  

237

6  

      238
   HP BASIC     239

  RS-232  QuickBASIC     247
   Microsoft Visual Basic     249
   C     256

  Microsoft Excel     268
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        . 
          -

.  4, «    »   131 
    SCPI (Standard Commands for Programmable 

Instruments),       .

     :

– «    HP BASIC»   239

– «   RS-232  QuickBASIC»   247

– «    Microsoft Visual Basic»   249

– «    C»   256

– «   Microsoft Excel»   268
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   HP BASIC

     HP BASIC      -
   HP 9000  300.      

GPIB (IEEE-488)     .    
     0  30.     -

      .

         GPIB (IEEE-488) 
«22».      ,    GPIB «22». 

           
  GPIB (   7).  ,   22  
 7      «722».

  № 1  HP BASIC  GPIB

      ,   
  MEASure? ( )   4-  -

     .

10 !

20 !      4-  

30 !    1    MEAS.

40 !

50 REAL Value,Rdg !    

60 CLEAR 7 !   —  "device clear"

70 ASSIGN @Meter TO 722 !   /   722

80 !

90 OUTPUT @Meter;"*RST" !   

100 OUTPUT @Meter;"*OPC?" !  "1"  .    

110 ENTER @Meter;Value !  

120 !

130 !  4-      10    
  ;

140 !

150 OUTPUT @Meter;"MEAS:FRES? 10,MAX"

160 ENTER @Meter;Rdg !  

170 PRINT Rdg !  

180 END
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  № 2  HP BASIC  GPIB

         
   .

10 !

20 !          30  . 

30 !       ,   

40 !    .

50 !

60   REAL Rdg_ch1,Rdg_ch2,Null_ch1,Null_ch2 !  

70   CLEAR 7 !   —  "device clear"

80   ASSIGN @Meter TO 722 !   /   722

90   OUTPUT @Meter;"*RST" !   

100   OUTPUT @Meter;"*OPC?" !  "1"     

110 ENTER @Meter;Value !  

120 !

130 !   1:   . ,  1 ,   10 .

140 !   2:   . ,  1 ,  
 

150   OUTPUT @Meter;"CONF:VOLT:DC 1,0.01,(@FRON1);:CONF:VOLT:DC   0.001,MAX,(@FRON2)"

160 !

170   OUTPUT @Meter;"ROUT:TERM FRON1" !   1

180   OUTPUT @Meter;"READ?" ! . ;     !

190   ENTER @Meter;Rdg_ch1 !  

200 !

210   OUTPUT @Meter;"SENS1:VOLT:DC:NULL ON" ! .     1

220   OUTPUT @Meter;"SENS1:VOLT:DC:NULL:VAL ";Rdg_ch1! .   

230 !

240   OUTPUT @Meter;"READ?" !      ;
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... 

250   ENTER @Meter;Null_ch1 !      

260   PRINT ;Null_ch1 !      

270 !

280   OUTPUT @Meter;"ROUT:TERM FRON2" !   2

290   OUTPUT @Meter;"READ?" !  ;     

300   ENTER @Meter;Rdg_ch2 !  

310 !

320   OUTPUT @Meter;"SENS2:VOLT:DC:NULL ON"  !      2

330   OUTPUT @Meter;"SENS2:VOLT:DC:NULL:VAL ";Rdg_ch2 !    

340 !

350   OUTPUT @Meter;"READ?" !      ; 
     

360   ENTER @Meter;Null_ch2 !      

370   PRINT Null_ch2 !      

380 !

390   END
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  № 3  HP BASIC  GPIB

         
(SRQ),     .    -

   .    -
  .

10 !

20 !           

30 !   .  "  "    , 

40 !    ,      (SRQ).   

50 !     .

60 !

70   INTEGER Value,Task !  

80   CLEAR 7 !   —  "device clear"

90   ASSIGN @Meter TO 722 !   /   722

100   COM @Meter !      

110   OUTPUT @Meter;"*RST" !   

120   OUTPUT @Meter;"*CLS" !   

130   OUTPUT @Meter;"*OPC?" !  "1"      

140   ENTER @Meter;Value !  

150 !

160 !        SRQ 

170 !   "  "    

180 !

190  OUTPUT @Meter;"*SRE 32" !   "  "   

200 ! —     SRQ IEEE-488

210   OUTPUT @Meter;"*ESE 1" !   "  "   

220 ! "  "   
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... 

230 !

240 !    GPIB    SRQ

250 !

260   Gpib=7 !   GPIB  "7"

270   ON INTR Gpib CALL Read_data !     

280   Mask=2 !  1   SRQ

290   ENABLE INTR Gpib;Mask !   SRQ  

300 !

310 OUTPUT @Meter;"SENS:FUNC ’VOLT:DC’"  !    .  
   1 (  )

320  OUTPUT @Meter;"SENS:VOLT:DC:RANG 10"!   10 

330  OUTPUT @Meter;"SENS:VOLT:DC:NPLC 10" !    — 10   

340  OUTPUT @Meter;"CALC:FUNC SCAL" !    

350  OUTPUT @Meter;"CALC:STAT ON" !    

360  OUTPUT @Meter;"CALC:SCAL:GAIN 0.001" !    (1 )

370  OUTPUT @Meter;"CALC:SCAL:OFFS 0.5" !    (50 )

380 !

390  OUTPUT @Meter;"SAMP:COUN 5" !  5  
    

400  OUTPUT @Meter;"TRIG:SOUR EXT" !    

410  OUTPUT @Meter;"INIT" !  ,  

420 !      

430  OUTPUT @Meter;"*OPC" !   "  "  440 

440 !    
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... 

450 !

460 !    "  "

470 !

480  Task=1

490  WHILE Task=1

500    DISP "Reading..."

510    WAIT .5

520    DISP " "

530    WAIT .5

540  END WHILE

550 !

560  OFF INTR Gpib !  

570  END

580 !

590 !    SRQ     ,     

600 !

610  SUB Read_data !     
   INIT   

620    DIM Rdgs(1:5) !    

630    COM @Meter !    ,     

640    OUTPUT @Meter;"FETC?" !     

650    ENTER @Meter;Rdgs(*) !  

660    PRINT Rdgs(*) !  

670    STOP

680  SUBEND
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  № 4  HP BASIC  GPIB

          
 .      

( )    .

10 ! RE-SAVE "EXAMP"

20 CONFIGURE SAVE ASCII OFF

30 !     DOS   , 

40 !      Separator$.    :

50 !  , ,  

60 !         

70 !

80 Separator$="," ! ,  

90 Num_points=25 !   (   )

100 Address=722 ! 34420A  GPIB

110 Range=1.E-3 ! 34420A 

120 Nplc=1 ! 34420A  

130 Num_samples=20 !     

140 ALLOCATE Results$(1:Num_points)[80],Filename$[80]

150 Filename$="B:/EXAMP_DAT"

160 Setup_meter(Address,Range,Nplc,Num_samples)

170 FOR I=1 TO Num_points

180   DISP "Getting "&VAL$(I)&" of "&VAL$(Num_points)&" measurements"

190   OUTPUT Results$(I) USING
 "4D,A,8A,A,SD.12D";I,Separator$,TIME$(TIMEDATE),Separator$,FNGetdata(Address)

200 NEXT I

210 ON ERROR GOTO Save_file

220 CREATE Filename$,1

230 Save_file: ASSIGN @File TO Filename$

240 OUTPUT @File;Results$(*)

250 ASSIGN @File TO *

260 DISP "Done"

270 END
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... 

280 ! ************************************************************************

290 Getdata: DEF FNGetdata(Address)

300   REPEAT

310   UNTIL BIT(SPOLL(Address),5) !  5 —   

320   OUTPUT Address;"*CLS" !  

330   OUTPUT Address;"CALC:AVER:AVER?" !   

340   ENTER Address;Result

350   OUTPUT Address;"CALC:FUNC AVER" !     0

360   OUTPUT Address;"*OPC"

370   OUTPUT Address;"INIT" !    

380   RETURN Result

390 FNEND

400 ! ************************************************************************

410 Setup_meter: SUB Setup_meter(Address,Range,Nplc,Num_samples)

420 OUTPUT Address;"*CLS" !  

430 OUTPUT Address;"SENSE:VOLTAGE:RANGE "&VAL$(Range) !

440 OUTPUT Address;"INPUT:FILTER:STATE OFF" !

450 OUTPUT Address;"SENSE:VOLTAGE:DC:NPLC "&VAL$(Nplc) !

460 OUTPUT Address;"CALC:FUNC AVER" !   

470 OUTPUT Address;"CALC:STATE ON" ! Num samples

480 OUTPUT Address;"SAMPLE:COUNT "&VAL$(Num_samples)

490 OUTPUT Address;"TRIGGER:SOURCE IMM"

500 OUTPUT Address;"*ESE 1" !   

510 OUTPUT Address;"*OPC" !  *OPC

520 OUTPUT Address;"INIT"

530 SUBEND

540 ! ************************************************************************
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  RS-232  QuickBASIC

     QuickBASIC    GPIB 

82335B,      IBM® PC-  .

CLS

LOCATE 1, 1

DIM cmd$(100), resp$(1000)

’     9600 ,   ( ), 7 
  ;

’      (CD) ;   
  (LF) ;

’   ,     1000 

’

OPEN "com1:9600,e,7,2,rs,cd,lf,pe" FOR RANDOM AS #1 LEN = 1000

’

’      

PRINT #1, "SYST:REM"

’

’    

’ PRINT #1, "*IDN?"

LINE INPUT #1, resp$

PRINT "*IDN? : ", resp$

’

’    SCPI

PRINT #1, "SYST:VERS?"

LINE INPUT #1, resp$

PRINT "SYST:VERS : ", resp$

’

’     

PRINT #1, "DISP:TEXT ’Keysight 34420A’ "

’

’       ,  10 ,

’   0,1 ,  4 

PRINT #1, "CONF:VOLT:DC 10, 0.1, ;:SAMP:COUN 4"
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... 

’        

PRINT #1, "READ?"

LINE INPUT #1, resp$

PRINT "READ? : ", resp$

END
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   Microsoft Visual Basic

     Microsoft® Visual Basic for Windows™.   -
   82335B    GPIB.   

GLOBAL.BAS      GPIB.DLL.  
GLOBAL.BAS      Keysight.   

,  GLOBAL.BAS    check_srq.

         GPIB (IEEE-488) «22». 
     ,    GPIB «22».  

           
 GPIB (   7).  ,   22    

7      «722».

Sub Command1_Click ()

Rem   

isc& = 7
device& = isc& * 100 + 22
swap% = 2
max% = 4000 * swap%
act% = 0
max1% = 50
TimeVal# = 10#

Rem    

Text1.Text = ""
Text2.Text = ""
Text3.Text = ""
Text4.Text = ""

Rem   

errnum% = GpibOpen(isc&, hGpib%)
Call check_srq

errnum% = GpibReset(hGpib%, isc&)
Call check_srq

errnum% = GpibTimeout(hGpib%, isc&, TimeVal#)
Call check_srq

rst$ = "*RST; *CLS; *SRE 32; *ESE 60"
errnum% = GpibOutputS(hGpib%, device&, rst$, Len(rst$))
Call check_srq
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... 

Rem    1

conf1$ = "CONF:VOLT:DC 1,0.01,(@FRON1)"
errnum% = GpibOutputS(hGpib%, device&, conf1$, Len(conf1$))
Call check_srq

conf2$ = "CONF:VOLT:DC 0.001,MAX,(@FRON2); "
errnum% = GpibOutputS(hGpib%, device&, conf2$, Len(conf2$))
Call check_srq

route$ = "ROUT:TERM FRONT1"
errnum% = GpibOutputS(hGpib%, device&, route$, Len(route$))

’      .

reed$ = "READ?"
errnum% = GpibOutputS(hGpib%, device&, reed$, Len(reed$))
errnum% = GpibEnter(hGpib%, device&, reading1!)
Text1.Text = Str$(reading1!)
Call check_srq

Rem    2

route$ = "ROUT:TERM FRONT2"
errnum% = GpibOutputS(hGpib%, device&, route$, Len(route$))
Call check_srq

’      .

errnum% = GpibOutputS(hGpib%, device&, reed$, Len(reed$))
errnum% = GpibEnter(hGpib%, device&, reading2!)
Text2.Text = Str$(reading2!)
Call check_srq

Rem    1    

null_stmt$ = "SENS1:VOLT:DC:NULL ON"
errnum% = GpibOutputS(hGpib%, device&, null_stmt$, Len(null_stmt$))
Call check_srq

null_stmt$ = "SENS1:VOLT:DC:NULL " + Str$(reading1!)
errnum% = GpibOutputS(hGpib%, device&, null_stmt$, Len(null_stmt$))
Call check_srq

errnum% = GpibOutputS(hGpib%, device&, reed$, Len(reed$))
errnum% = GpibEnter(hGpib%, device&, reading!)
Text3.Text = Str$(reading!)
Call check_srq
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... 

Rem    2    

null_stmt$ = "SENS2:VOLT:DC:NULL ON"
errnum% = GpibOutputS(hGpib%, device&, null_stmt$, Len(null_stmt$))
Call check_srq

null_stmt$ = "SENS2:VOLT:DC:NULL " + Str$(reading2!)
errnum% = GpibOutputS(hGpib%, device&, null_stmt$, Len(null_stmt$))
Call check_srq

errnum% = GpibOutputS(hGpib%, device&, reed$, Len(reed$))
errnum% = GpibEnter(hGpib%, device&, reading!)
Text4.Text = Str$(reading!)
Call check_srq

Rem  

errnum% = GpibClose(hGpib%)

End Sub

Sub Command2_Click ()

End

End Sub

Sub Command3_Click ()

Rem   

isc& = 7
device& = isc& * 100 + 22
swap% = 2
max% = 4000 * swap%
act% = 0
max1% = 50
TimeVal# = 10#

Rem   

Funct$ = "SCAL"
Trig_src$ = "EXT"
range% = 10
nplc% = 100
Gain% = .001
Offset% = .5
samp_count% = 100
ReDim Readings!(samp_count%)

Rem    

Text1.Text = ""
Text2.Text = ""
Text3.Text = ""
Text4.Text = ""
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... 

Rem   

errnum% = GpibOpen(isc&, hGpib%)
Call check_srq

errnum% = GpibReset(hGpib%, isc&)
Call check_srq

errnum% = GpibTimeout(hGpib%, isc&, TimeVal#)
Call check_srq

rst$ = "*RST; *CLS; *SRE 32; *ESE 61"
errnum% = GpibOutputS(hGpib%, device&, rst$, Len(rst$))
Call check_srq

Rem  

quote$ = Chr$(34)
cmd$ = "SENS:FUNC " + quote$ + "VOLT:DC" + quote$
errnum% = GpibOutputS(hGpib%, device&, cmd$, Len(cmd$))
Call check_srq

cmd$ = "SENS:VOLT:DC:RANG " + Str$(range%)
errnum% = GpibOutputS(hGpib%, device&, cmd$, Len(cmd$))
Call check_srq

cmd$ = "SENS:VOLT:DC:NPLC " + Str$(nplc%)
errnum% = GpibOutputS(hGpib%, device&, cmd$, Len(cmd$))
Call check_srq

cmd$ = "CALC:FUNC " + Funct$
errnum% = GpibOutputS(hGpib%, device&, cmd$, Len(cmd$))
Call check_srq

cmd$ = "CALC:STAT ON"
errnum% = GpibOutputS(hGpib%, device&, cmd$, Len(cmd$))
Call check_srq

cmd$ = "CALC:SCAL:GAIN " + Str$(Gain%)
errnum% = GpibOutputS(hGpib%, device&, cmd$, Len(cmd$))
Call check_srq

cmd$ = "CALC:SCAL:OFFS " + Str$(Offset%)
errnum% = GpibOutputS(hGpib%, device&, cmd$, Len(cmd$))
Call check_srq

cmd$ = "SAMP:COUN " + Str$(samp_count%)
errnum% = GpibOutputS(hGpib%, device&, cmd$, Len(cmd$))
Call check_srq

cmd$ = "TRIG:SOUR " + Trig_src$
errnum% = GpibOutputS(hGpib%, device&, cmd$, Len(cmd$))
Call check_srq
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... 

Rem     ( ),      .
Rem ,       ,
Rem      .

errnum% = GpibTimeout(hGpib%, isc&, samp_count% * nplc% / 20)
Call check_srq

Rem  "INIT"  "FETCH"      

Rem    .
cmd$ = "INIT"
errnum% = GpibOutputS(hGpib%, device&, cmd$, Len(cmd$))
Call check_srq

reed$ = "FETC?"
errnum% = GpibOutputS(hGpib%, device&, reed$, Len(reed$))
errnum% = GpibEnterA(hGpib%, device&, Readings!(0), samp_count%)
Text1.Text = Str$(Readings!(0))
Call check_srq

Rem  

errnum% = GpibClose(hGpib%)

End Sub

Sub Command5_Click ()

form1.PrintForm

End Sub
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...                  GLOBAL.BAS.

’    GPIB.DLL
’     GLOBAL.BAS

·
·
·

Global isc As Long
Global device As Long
Global hGpib As Integer
Global errnum As Integer

Sub check_srq ()

condition = 1

 ’   ,     GPIB.

 If errnum% <> NOERROR Then
     MsgBox ("Error = " + GpibErrStr$(errnum%))
 End If

 ’    .

 errnum% = GpibOutPutS(hGpib%, device&, "*OPC?", 5)
 errnum% = GpibEnter(hGpib%, device&, done!)

 ’    ,  .

 errnum% = GpibSpoll(hGpib%, device&, response%)

 If response% And 32 Then
     syst_err$ = "SYST:ERR?"
     errnum% = GpibOutPutS(hGpib%, device&, syst_err$, Len(syst_err$))
     errnum% = GpibEnter(hGpib%, device&, errx!)
     actual% = 80
     MsgBox ("Error=" + Str$(errx!))
     errnum% = GpibOutPutS(hGpib%, device&, "*CLS", 4)
 End If

 ’    GPIB.

 errnum% = GpibStatus(hGpib%, isc&, condition, Status%)

 If errnum% <> NOERROR Then
     MsgBox ("Error = " + GpibErrStr$(errnum%))
 End If

 If Status% = 1 Then
     errnum% = GpibSpoll(hGpib%, device&, Status%)
     If errnum% <> NOERROR Then
          MsgBox ("Error = " + GpibErrStr$(errnum%))
     End If
 End If

End Sub
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...               check_srq.
Function GpibErrStr$ (errorcode As Integer)

Select Case errorcode

Case NOERR
     Msg$ = "   "

Case EUNKNOWN
     Msg$ = "   "

Case ESEL
     Msg$ = "       "

Case ERANGE
     Msg$ = "     "

Case ETIME
     Msg$ = "    "

Case ECTRL
     Msg$ = "  GPIB    "

Case EPASS
     Msg$ = "     "

Case EFILE
     Msg$ = "   -  "

Case ENUMB
     Msg$ = "   "

Case EADDR
     Msg$ = "   "

Case EOPEN
     Msg$ = "      "

Case ENOOPEN
     Msg$ = "    "

Case ECLOSE
     Msg$ = "     "

Case EHANDLE
     Msg$ = "    ISC "

Case Else
     Msg$ = " ? "

End Select

GpibErrStr$ = Msg$

End Function



6  

256 /  Keysight 34420A —   

   C

     C        
GPIB 82335       GPIB   C. 

   ,  ,    -
,    ANSI C.

    C      
 :

– Microsoft® QuickC®  2.0

– Borland® Turbo C®++  1.0

      C

  ,       -
 ,   .     -

    .

– ,    AUTOEXEC.BAT    
PATH,        
(      .      

 C).

–      GPIB C  
  (       

GPIB,        GPIB). -
   : 

clgpib.lib       Microsoft® QuickC®

tchgpib.lib      Borland® Turbo C®++

–        «large»  «huge», -
     «CFUNC.H» (     

  GPIB,       -
 GPIB).
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–    Microsoft® QuickC®    DOS (  
   «large»)  :

qcl /AL < ...\program.C> < ... \clgpib.lib>

:

qcl /AL b:\meter.c c:\qc2\lib\clgpib.lib

  «/AL»       
     (    .  -

     C).      -
       «/F».

–    Borland® Turbo C®++    DOS (  
   «large»)  :

tcc -ml < ...\program.C> < ... \tchgpib.lib>

:

tcc -ml b:\meter.c c:\tc\lib\tchgpib.lib

  «-ml»       
     (    .  -

     C).

–          
  (  «.EXE»)    («.OBJ»). -

 ,      «.EXE».
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  № 1  C  GPIB

      ,   
  MEASure? ( )   4-  -

     .

/***************************************************************************

     4-   
  1    MEAS.

***************************************************************************/

#include <stdio.h> /*   printf() */
#include <stdlib.h> /*   atoi() */
#include <string.h> /*   strlen() */
#include <cfunc.h> /*      GPIB */

#define ADDR 722L /*   GPIB  */

/*   */

void rst_clear(void);
void meter_meas(void);
void check_error(char *func_name);

/**************************************************************************/

void main(void) /*  main() */
{
rst_clear(); /*       */
meter_meas(); /*     */
}

/**************************************************************************/

void rst_clear(void)
{
/*  ,      
   .  *OPC?  «1»    
      *RST  *CLS. */

float value;

IOOUTPUTS(ADDR, "*RST;*CLS;*OPC?", 15);
IOENTER(ADDR, &value);
}
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... 

/**************************************************************************/

void meter_meas(void)
{
/*    4-      1
   (   ).     10  
     . */

float ohm_rdg;

IOOUTPUTS(ADDR, "MEAS:FRES? 10, MAX", 18); /*   1 */
IOENTER(ADDR, &ohm_rdg); /*  */

printf(" : %f\n\n", ohm_rdg); /*   */

/*       */

check_error("meter_meas");

}

/**************************************************************************/

void check_error(char *func_name)
{
/*   ,  ,     */

char message[80];
int length = 80;

IOOUTPUTS(ADDR, "SYST:ERR?", 9); /*    */
IOENTERS(ADDR, message, &length); /*    */

while (atoi(message) != 0) /*  ,       */
{
     printf("  %s   %s\n\n", message, func_name);
     IOOUTPUTS(ADDR, "SYST:ERR?", 9);
     IOENTERS(ADDR, message, &length);
}
}
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  № 2  C  GPIB

         
   .

/***************************************************************************

        
 .        ,

      .

***************************************************************************/

#include <stdio.h> /*   printf() */
#include <stdlib.h> /*   atoi() */
#include <string.h> /*   strlen() */
#include <cfunc.h> /*      GPIB */

#define ISC 7L /*    GPIB */
#define ADDR 722L /*   GPIB  */

/*   */

void rst_clear(void);
void meter_meas(void);
void command_exe(char *commands[], int length);
void check_error(char *func_name);

/**************************************************************************/

void main(void) /*  main() */
{
rst_clear(); /*       */
meter_meas(); /*     */
}

/**************************************************************************/

void rst_clear(void)
{
/*  ,      
   .  *OPC?  «1»    
      *RST  *CLS. */

float value;

IOOUTPUTS(ADDR, "*RST;*CLS;*OPC?", 15);
IOENTER(ADDR, &value);
}
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... 

/**************************************************************************/

void meter_meas(void)
{
/*   1    .    1    
     10 .   2    .    1  
       . */

float rdg_ch1, rdg_ch2, null_ch1, null_ch2;

static char state[2] = {13,10}; /* ASCII 13 =  ,
   ASCII 10 =   */

/*      */

IOOUTPUTS(ADDR, "CONF:VOLT:DC 1,0.01,(@FRON1);:CONFVOLT:DC 0.001,MAX,(@FRON2)", 61);
/*  1:  ,      */
IOOUTPUTS(ADDR, "ROUT:TERM FRON1", 15);
IOOUTPUTS(ADDR, "READ?", 5);
IOENTER(ADDR, &rdg_ch1);

/*  1:    */

IOOUTPUTS(ADDR, "SENS1:VOLT:DC:NULL ON", 21);

/*      .       (CR) 
       (LF)     . */

/*    EOI (End-or-Identify,  )  EOL (End-of-Line,  ) */

IOEOI(ISC, 0);IOEOL(ISC, " ", 0);

/*   "SENS"    CR/LF */

IOOUTPUTS(ADDR, "SENS1:VOLT:DC:NULL:VAL ", 23);

/*    EOI  EOL    GPIB    */

IOEOI(ISC, 1);IOEOL(ISC, state, 2);
IOOUTPUT(ADDR, rdg_ch1);

/*  2:  ,     ,  
      */

IOOUTPUTS(ADDR, "ROUT:TERM FRON2", 15);
IOOUTPUTS(ADDR, "READ?", 5);
IOENTER(ADDR, &rdg_ch2);
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... 

/*  2:    */

IOOUTPUTS(ADDR, "SENS2:VOLT:DC:NULL ON", 21);

/*      .       (CR) 
      (LF)  
        . */

/*    EOI (End-or-Identify,  )  EOL (End-of-Line,  ) */

IOEOI(ISC, 0);IOEOL(ISC, " ", 0);

/*   "SENS"    CR/LF */

IOOUTPUTS(ADDR, "SENS2:VOLT:DC:NULL:VAL ", 23);

/*    EOI  EOL    GPIB    */

IOEOI(ISC,1);IOEOL(ISC, state, 2);
IOOUTPUT(ADDR, rdg_ch2);

/*  1:      ;     
      ,     */

IOOUTPUTS(ADDR, "ROUT:TERM FRON1", 15);
IOOUTPUTS(ADDR, "READ?", 5);
IOENTER(ADDR, &null_ch1);

printf("      (  1): %f\n", null_ch1);

/*  2:      ;     
       ,     */

IOOUTPUTS(ADDR, "ROUT:TERM FRON2", 15);
IOOUTPUTS(ADDR, "READ?", 5);
IOENTER(ADDR, &null_ch2);

printf("      (  2): %f\n", null_ch2);

/*       */

check_error("meter_meas");

}



 6

/  Keysight 34420A —   263

... 

/**************************************************************************/

void command_exe(char *commands[], int length)
{
/*          */

int loop;

for (loop = 0; loop length; loop++)
{
     IOOUTPUTS(ADDR, commands[loop], strlen(commands[loop]));
}
}

/**************************************************************************/

void check_error(char *func_name)
{
/*   ,  ,     */

char message[80];
int length = 80;

IOOUTPUTS(ADDR, "SYST:ERR?", 9); /*    */
IOENTERS(ADDR, message, &length); /*    */

while (atoi(message) != 0) /*  ,       */
{
     printf("  %s   %s\n\n", message, func_name);
     IOOUTPUTS(ADDR, "SYST:ERR?", 9);
     IOENTERS(ADDR, message, &length);
}
}

/**************************************************************************/
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  № 3  C  GPIB

         (SRQ), 
    .     
  .     
 .

/***************************************************************************

         
   .  "  "     

 ,   ,     SRQ.     
   .

***************************************************************************/

#include <stdio.h> /*   printf() */
#include <stdlib.h> /*   atoi() */
#include <string.h> /*   strlen() */
#include <cfunc.h> /*      GPIB */

#define ISC 7L /*    GPIB */
#define ADDR 722L /*   GPIB  */

/*   */

void rst_clear(void);
void setup_status(void);
void meter_meas(void);
void command_exe(char *commands[], int length);
void check_error(char *func_name);

/**************************************************************************/

void main(void) /*  main() */
{
rst_clear(); /*       */
setup_status(); /*    34420A */
meter_meas(); /*     */
}
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... 

/**************************************************************************/

void rst_clear(void)
{
/*  ,      
   .  *OPC?  «1»    
      *RST  *CLS. */

float value;

IOOUTPUTS(ADDR, "*RST;*CLS;*OPC?", 15);
IOENTER(ADDR, &value);
}

/**************************************************************************/

void setup_status(void)

{

/*             
   .       ,   
           . */

/*   5 ("  ")   ,  
   ,      (2^5 = 32) */

IOOUTPUTS(ADDR, "*SRE 32", 7);

/*   0       
      (2^0 = 1) */

IOOUTPUTS(ADDR, "*ESE 1", 6);

/*       */

check_error("setup_status");
}
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... 

/**************************************************************************/

void meter_meas(void)
{
/*      .    1
   (   ).     10 
     ,  10   . */

float readings[5];
int stat_cond, i, numvalues = 5;
static char *cmd_string[]=
{

"SENS:FUNC ’VOLT:DC’", /*  . . .    1 */
"SENS:VOLT:DC:RANG 10", /*   10  */
"SENS:VOLT:DC:NPLC 10", /*    — 10  */
"CALC:FUNC SCAL", /*     */
"CALC:STAT ON", /*     */
"CALC:SCAL:GAIN 0.001", /*    (1 ) */
"CALC:SCAL:OFFS 0.5", /*    (50 ) */
"SAMP:COUN 5", /*  5     */
"TRIG:SOUR EXT" /*     */

};

/*  ,     */
command_exe(cmd_string, sizeof(cmd_string)/sizeof(char*));

/*  ,  ,    0
   "  "       . */

IOOUTPUTS(ADDR, "INIT;*OPC", 9);

/*   ,      SRQ    */

do

IOSTATUS(ISC, 1, &stat_cond);

while (!stat_cond);

/*         */

IOOUTPUTS(ADDR, "FETC?", 5);

/*      */

IOENTERA(ADDR, readings, &numvalues);

for (i = 0; i numvalues; i++)
printf("%f \n", readings[i]);
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... 

/*            */

IOSPOLL(ADDR, &stat_cond);

/*       */

check_error("meter_meas");
}

/**************************************************************************/

void command_exe(char *commands[], int length)
{

/*          */

int loop;

for (loop = 0; loop length; loop++)
{
     IOOUTPUTS(ADDR, commands[loop], strlen(commands[loop]));
}
}

/**************************************************************************/

void check_error(char *func_name)
{
/*   ,  ,     */

char message[80];
int length = 80;

IOOUTPUTS(ADDR, "SYST:ERR?", 9); /*    */
IOENTERS(ADDR, message, &length); /*    */

while (atoi(message) != 0) /*  ,       */
{
     printf("  %s   %s\n\n", message, func_name);
     IOOUTPUTS(ADDR, "SYST:ERR?", 9);
     IOENTERS(ADDR, message, &length);
}
}

/**************************************************************************/



6  

268 /  Keysight 34420A —   

  Microsoft Excel

      (Dynamic Data Exchange, 
DDE)  Windows™         

     Microsoft Excel.

       Windows («Keysight 
“Instrument Tools for Windows”»),     GPIB 82335B.  

  Windows   ,    -
 GPIB —   (Interactive GPIB)   DDE GPIB .

     Windows  Microsoft Excel  -
  .

1     Windows (Tools for Windows),    
 .

2   «Interactive GPIB»,       
 (   .IBC),    

  .     EOI 
      <lf>   EOL.  

    (   .IBC)
.       Windows («Instrument 

Tools for Windows»).

3  DDE-  GPIB.       
  .

4  ,   .

         DDE GPIB 
        

Windows («Instrument Tools for Windows»).     
 Microsoft Excel       Excel.

– [Abort]

– [clear(device)]

– EnterS

– EOL

– OutputS

      «Interactive GPIB» 

,    *IDN?    .  

         F4.



 6

/  Keysight 34420A —   269

  

–            -
    .     

    .

–      :

A      

B   

C     

D 

E    SCPI

F, G, ...   

–      15    
12-       . 

    

–     1024   ,    
 DATA:FEED.

–  CALCulate:STATe OFF  CALCulate:STATE ON    
        15 . 

    «while»   ,   -
          

    .



6  

270 /  Keysight 34420A —   



 6

/  Keysight 34420A —   271



6  

272 /  Keysight 34420A —   

    . 



/  Keysight 34420A

  

273

7    

        274
         275

       299
      301

        302



7    

274 /  Keysight 34420A —   

   

 34420A     , -
  .      -

         
.

     .      
 .       
 ,    .

     :

– «     »   275

«  »   275

«  »   285

«  »   290

– «   »   299

– «  »   301

– «    »   302



   7

/  Keysight 34420A —   275

    

 

        -
.         

.

 К -

 
  
 -

    -    
    . 

   -    
     
,     

(      
  ).

277

     , 
 99%   ,   . 

    
       

.     
  ,  

     .

278

       , 
     ,  

     
   .   

     
   .  

    ,  
   . 

    , 
  ,   

 ,    
    .  

      , 
   NPLC ≥ 1.

278

  
   

(  
 

)

    1   
   (PLC).

279

  
  

(«  
»)

      
,     ; 

     .  
    ,  

  ,        
   .     

280



7    

276 /  Keysight 34420A —   

   .   
    

       
    .

 
  
 -

 
 

  ( ) 
   .

281

 
 -

 

 
 

    10 GΩ 
    1   10 ,

 10 MΩ   100 .

282

   
 (  )

      
   30     

  0 °C  30 °C.     
 ,   ,  

   .

283

        
  ;     

  ,    
 ,      

        
.

283

 К -



   7

/  Keysight 34420A —   277

 

 ,  ,    -
     .   

  — , ,   ,  -
  . .        

     ,     
.     ,    

,       ,  -
 - .

 - ,  ,   -
.         

 - ,      ,  
  .



7    

278 /  Keysight 34420A —   

 

  —     
      . -

  ( )      -
 ,   .     

   ,  ,  
   .      -

   ,    
   .      

 «   »   .    -
        

.

,   

         -
  ,      -
   .       

,     .

 - . / °C

<0,3

0,5

0,5

3

 5

5

   42 («alloy 42») 40

500

 1000

-  0,2

-  5



   7

/  Keysight 34420A —   279

     

    -  -
 ( )      .  

       , -
      .    -

  (NMR).    ,  
      , « »   -
  .        

   (PLC)  ,     
,    (   )      

   .

            
(50   60 )        -

 .       , 
   .     

   ,     .

 

 

(NPLC)

   

60  (50 )

0,02 334  (400 )

0,2 3  (4 )

1 16,7  (20 ) 60 

2 33,4  (40 ) 90 

10 167  (200 ) 95 

20 334  (400 ) 100 

100 1,67  (2 ) 105 

200 3,34  (4 ) 110 



7    

280 /  Keysight 34420A —   

,     

    ,      -
      ,     -
.     ,      

  (V )      

 LO.      VL,   -

   .

   -     , 
 .

–  V  —    ,  RL 

    Ri.

–  V  —    ,  RL 

    Z        
1    (PLC)  . .   73.



   7

/  Keysight 34420A —   281

  

         , 
 .        LO  

     ,   . 
     ,    

, Vf,   RS   ,    

VL,   .

   VL      -

.     RS  0    . 

 ,  Vf     (50   60 ),    

 ,       1 -
   (PLC)  . .   279.



7    

282 /  Keysight 34420A —   

   -    (  
 . )

    ,    -
        . 

      .



   7

/  Keysight 34420A —   283

   -      (  
)

  ,     ,  
   ,   .   

          
.

         
10 °C, -           

.      ,   
 .       -
   ( .  4  «    34420A»). 

    ,       
,     5 °C   ,   
 .



7    

284 /  Keysight 34420A —   

,   

       
    LO   .  «  

»       , ,   
 .         

  .      ,    
,     ,   -

   .      .

     A      
 ,   ,   LO ,    -

  .     B   -
   R     .     B 

   R  .

,   ,   ,  
        (PLC)  1  . 
.   279.



   7

/  Keysight 34420A —   285

 

       -
.      ,     

.

4-    —      
 .       -
      .  

     . .  « -
   »   83.

    
 2-   

   ,   -
    2-   ,  

 .

1    .   
  .

2     .   «0»    

.

Null



7    

286 /  Keysight 34420A —   

 

     (E),  
        .

,    ,    
    (V ). (   .   278). 

         -
  R.  ,    ,    -

  .

  ,       -
,   V  .   

   ,  V .   

   ,     -
:        —  ,   -
      .   

        :

  -   = ( I * R + V  ) - V  = I * R

     2-   4-  
 .

        
.         
. ,       -



   7

/  Keysight 34420A —   287

   ,       -
.          

       .   -
    DELAY ( ),   -

         
 ,       .

  

   ,    -
 (        -
) ,       

   .      
   .

     ,    -
:      ,   -
   ,         

,     ( .   84).  -
    .

   

 

 

 

 (  

 )

 

 

 

 (  

 )

1 Ω 10 100 10 100 

10 Ω 10 1 10 1 

100 Ω 10 10 1 100 

1 kΩ 1 1 100 10 

10 kΩ 100 100 10 1 

100 kΩ 10 10 5 2,5 

1 MΩ 5 25 5 25 



7    

288 /  Keysight 34420A —   

  (   « » )

        
    ,   .  

       ,   -
.     -  ,   

     .  -
   ,      ,  -

   .

        
 —       

( .   85).      10  100 . -
         : 

20 , 100   500 .

        .

 
(    

)

  

( )

10 Ω 1 10 20, 100  500 

100 Ω 0,1 10 20, 100  500 



   7

/  Keysight 34420A —   289

  

        
(    ).      

,         
200 .      ,  100 kΩ. 

     -    -
 RC (  ).      -

     ,  
  ,     

 (  1000   0,1 m )    . -
   -     ( ) 

        , 
    ,      RC.   

        , 
    ,     -
.          -

 ( .   102).

    

       -
           . 

    ,   
« »    .    

      -   -
   ,   -  « » -

 .       

 (109 )     ( )  (1013 Ω). 
        -

   0,1 %    1 MΩ    
.



7    

290 /  Keysight 34420A —   

 

  —     ,  
  ,     -

      .   -
        

 .     -
  ITS-90.   (       
   ):

  (RTD) 0,05 °C

 0,1 °C

 0,2 °C

,    ,    -
,   ,    -
   .      

     .

        
 .        -

  ,   .     -
    .     
       .   

    ;    
       .

 

 (RTD)

  -200  850 °C  -80  150 °C  -210  1820 °C.

 4- , 2- , 

≈R0 X 0,004 °C ≈400 Ω / °C  6  60  / °C

 0,01  0,1 °C.  0,1  1 °C.  0,5  5 °C

 
( .)

 20  100 ./ [a]

[a]     

 10  100 ./ [a] 3,3 ./ [a]



   7

/  Keysight 34420A —   291

  (RTD)

   (RTD)   (  , ), 
    .    

        
(RTD)  .

  (RTD)      -
  .      

  .     (RTD)  
      .  

 (RTD)    :  α = 0,00385 (DIN/IEC 751)
  α = 0,00391.

   (RTD)   0 °C -
     R0.   

     (RTD)   R0  4,9 Ω 

 2,1 kΩ.

       
(RTD)  4-  ,     .

   ,     -
 .         

   .

  ,      
(RTD).          

  .       ,  
  ,        100 °C.

       2-  
.      5000 Ω.



7    

292 /  Keysight 34420A —   

    .      -
,    ,    

.           
  .     -

   ,     
  ,   . ,  -

    T (      ) 
   :

  ,        -
   ,    (C)   

   (Cu)    . -
,     ,     -

  T.

  ,   J2 (    LO) , 
     .      — 

       T,     
     « - »,   

     .



   7

/  Keysight 34420A —   293

     (0 °C)   
 .       ,  -

   .

  T    ,     ( -
)     ,      . 
         -

. ,       
J ( - )  :

 ,         
,    .     -

    ,    
 .         -

   .



7    

294 /  Keysight 34420A —   

   ,     
          -

    .

     .     -
          

   .     
  «   ».   

 ,     (    —  Fe) 
          

,   /       . 
     .

  —        .



   7

/  Keysight 34420A —   295

        -
   (      ). 
      .  
   ,     .  

 ,    J1  J2,      
   .

       -
   .  ,    -

 ,   .

    .    
  .      -

        .



7    

296 /  Keysight 34420A —   

 +  -

B

DIN

 – 30 % 

/

/

 – 60 % 

/

/

 250 
 1820 °C

± 0,5 °C

  .

  . 

  
  .

J

DIN

 -210 
 1200 °C

 ± 1,1 
 2,2 °C

 ,  . 

 . 

    
.

K

DIN

 –  – 

 -200 
 1370 °C

 ± 1,1 
 2,2 °C

  .

   
  8 °C.

T

DIN

 -200 
 400 °C

 ± 0,5
 1 °C

  .

  .

   
.

E

DIN

 – 

 -200 
 1000 °C

 ± 1
 1,7 °C

  
.

  
.



   7

/  Keysight 34420A —   297

N

DIN

 

(Nicrosil)

/

/

/

/


(Nisil)

/

/

/

/

 -200 
 1300 °C

 ± 1,1
 2,2 °C

 ,  
  K   

.

R

DIN

 – 13 % 

 -50 
 1760 °C

 ± 0,6
 1,5 °C

  . 

  . 

  
  .

S

DIN

 – 10 %

 -50 
 1760 °C

 ± 0,6
 1,5  °C

 ,  
.

  . 

  . 

  
  .

 = – ,  = – – ,  = – – , /  =  

 +  -



7    

298 /  Keysight 34420A —   

     

          
   .

–    ( ).   
   .     

   ,      
    .

–    (  ).   
1   .     -

 .     ,   
     .

–    (  ).   
 ,      . -

  —      . 
        

     (    
    ). .   301.



   7

/  Keysight 34420A —   299

  

      ,  
   ,   .   -

  . .   278.

      ,   
   .    -

     .  -

    DeoxIT™[1] —   DeoxIT  
   34420A.       DeoxIT 

  .

1      .

2   .

3         .

4     DeoxIT        
.          , 

        .



5   DeoxIT  ,     .

6       ,   
 DeoxIT    .

[1] DeoxIT™ —    CAIG Laboratories, Inc., San Diego, California.



7    

300 /  Keysight 34420A —   

      ,   

    ,    -

     . .  .



   7

/  Keysight 34420A —   301

 



7    

302 /  Keysight 34420A —   

   

    Keysight Technologies    
    .    ,  

    Keysight Technologies.

  DeoxIT™,  D100L2,  :

CAIG Laboratories, Inc.
16744 West Bernardo Drive
San Diego, CA 92172-1904

 

34104A      ( )

34103A  4-     

34102A         1,2    



/  Keysight 34420A

  

303

8  

  34420A / ,
.  ,    

http://literature.cdn.keysight.com/litweb/pdf/5968-0161EN.pdf



8  

304 /  Keysight 34420A —   

    . 



      

 .  

    -  Keysight. 

© Keysight Technologies 1994–2017
 3, 1 , 2017 .

  .

*34420-90001RURU*
34420-90001RURU
www.keysight.com


