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2.7.2   

 
 

    

Port 1  
RF Output 

        NA. 

  :  
  ± 50 ,   +27  

 3 

 6 

PORT 2  
SA RF Input 

      SA. 

  , NA  VVM    -
     2. 

  :  
  ± 50 ,   +27  

 9 

GPS Ant      307 (GPS). -
    3,3    -

.    GPS  N9910X-825. -
     GPS. 

 22.6 

Ref In  
Trig In 

           
  . 

   : 5,5  

 22.6 

 9.17 

 

2.7.3    

 
 

    

 

  Ethernet      
  FieldFox Data Link.   

     - : 
www.keysight.com/find/fieldfoxsupport. 

 22.6 

 

    IF Out   -
 SA    . 

 9.14 

 

   . 

  –    . 

 22.6 

 
 Secure Digital.     
 FieldFox. 

 24.1 

 

  .  

 

   USB   -
      . 
       -  USB. 

Э       
. 

 24.1 
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2.7.4    

 
 

    

 

        
SA Tune and Listen. 

 9.9 

 

       
 (  309). 

 22.6 

 

     . 

  : 19  

  : 4  

 2.3 

 25.2 
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2.8   

 
 

.    

1 ;    .  22.4.4 

2    – 

3  Run/Hold  22.1 

4     

5  ( ./ )   

6   (   NA)    (SA)  8.11 

7     (  )  4.2.6 

8        

9  Data / Mem (   NA), Step / FFT (SA)  21.3 
 9.11 

10     

11        

12      (  ) 
       NA 

 4.2 

13    (   NA)  3.1.11 

14        

15       

16     21.2 

17     22.6 

18    21.1 

19     25.1 

20   (   NA) – 

21     

22     
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2.9    

    FieldFox    . 

    

    : 

•   0 ÷ 9      +/–  . 

•          . 

•      . 

•   Back     . 

•   Esc           . 

   : 

•    Enter        . 

    

            
   ( )    .    

 . 

  : 

•  GHz    (1 9 ) 

•  MHz    (1 6 ) 

•  kHz   (1 3 ) 

•  Hz    

  : 

•  s      

•  ms    (1 –3 ) 

•  us     (1 –6 ) 

•  ns     (1 –9 ) 

•  ps     (1 –12 ) 
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3      ( ) 

 

          -
  . Э     Line Sweeping. 

      (NA).    
     :  

 http://na.support.keysight.com/fieldfox/help/SupHelp/FieldFox.htm 

    (DTF)       4. 

  3 

3.1     ................................................................................................. 27 

3.1.1    ............................................................................................................ 27 

3.1.2     (Dual-Trace) ..................................................................... 28 

3.1.3   (Coupled Frequency) ...................................................................................... 29 

3.1.4     ............................................................................... 29 

3.1.5   ................................................................................................................. 30 

3.1.6     .......................................................................... 30 

3.1.7  ................................................................................................................................ 31 

3.1.8     ........................................................................ 31 

3.1.9  (   ) ................................................................................. 32 

3.1.10    ............................................................................................ 32 

3.1.11   ................................................................................................................. 32 

3.1.12   .................................................................................................................... 33 

3.2     ...................................................................................................... 33 

3.3      ................................................................................... 34 

3.4     .................................................................................... 35 

. : 

8    NA,   VVM .................................................................................... 74 

21.1    ................................................................................................................................. 214 

21.2     ................................................................................................................ 222 

21.3     (Trace Math) .................................................................. 225 

 "  75-  "     :  

 http://na.support.keysight.com/fieldfox/help/SupHelp/FieldFox.htm 
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3.1     

        ,   . 

    

•    Mode . 

•     CAT . 

3.1.1    

       

           
  : http://na.support.keysight.com/fieldfox/help/SupHelp/FieldFox.htm. 

•    Measure 1 . 

•       . Э    -
     . 

∗  Distance to Fault  –   .   ,  -
     (IFT)     

           .  
       ,     

     (dB),   ,    
 DTF (VSWR).      DTF (   

)    4. 

  Return Loss & DTF  –          
.       ,  -

   DTF. Э         Dual-Trace 
(  ).       . 

∗  Return Loss  –   .   ,   
       .     

,     .    -
   3.2. 

∗  VSWR  –      ( ).   -
,         -

   .     ,   -
  . 

∗  DTF (VSWR)  –      VSWR. 

∗  1-Port Cable Loss  –   ,      
.       3.2. 

∗  2-Port Insertion Loss  (   110).    , 
           . 

        FieldFox. Э     
    .       

3.4. 
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3.1.2     (Dual-Trace) 

          . Э    -
          ,  -

 . 
 

   

 Dual-Trace x 2H.  Tr2   ,   
   Tr 2  . 

      

•    Trace 6 . 

•     Num Trace . 

•     : 
        . 

 

     
 

       
 

       

         

•     |     

•    Trace 6  ,    Trace 1    Trace 2 . 

       

•    System 7  . 

•     Full Screen . 

•     ,   . 

   

•    (Resolution),  (Average)    
(Output Power)     . 

•    (Frequency Range)   ,  -
  DTF      ( .   3.1.3). 

•      (  , ,   
 )        ,   

   . 
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•    DTF    ,    
.       21.1.    

          . 

3.1.3   (Coupled Frequency) 

Э       ,    Dual-Trace  -
 DTF    .     Couple Frequency   ON 

   . 

Coupled Frequency ON (   ) –      -
  . 

Coupled Frequency OFF –       . 
   OFF: 

•        (  DTF)    
( .   3.1.5).       ,  
Coupled Frequency    OFF. 

•  DTF     ,   -
 DT Frequency Mode ( .  4.2). 

•   ,     . 

    

   DTF    : 

•    Meas Setup 4 . 

•      |     DTF (Tr2). 

•     Coupled Freq ON OFF  . 

3.1.4     

   (   NA)         -
   .        .    

,           -
 . 

       

•    Meas Setup 4 . 

•     Settings  . 

•          Next Page   
 Previous Page . Э    ,     -

   . 

•    : 

∗     |   ,   . 

∗     Edit  .      
 yellow  . 

∗       ,   .  

      |     ,   . 

∗     ,     Done Edit . 

•     Dock Window  ,    Settings  -
    .  Dock Window    Pre-

set.     : 

∗ Full (   ) –      Settings.   
 . 

∗ Left –  Settings     . 
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∗ Bottom –  Settings    . 

•          Done ,  -
    . 

3.1.5   

  ,         . 

      ,    -
 ( .  8.10). 

    

•    Freq/Dist  . 

•     : 

∗    Start    Stop  –     . 

∗    Center    Span  –       (   
   ). 

•           , 

-    |     . 

∗         ( . 
   1). 

∗   -    |         Enter  . 

            
    . 

3.1.6     

      Y,      -
.  Y   10   . 

Э           . 

   

•    Scale/Amptd  . 

•       : 

1.  Autoscale  –    Y      
    . 

2.  ,     : 

∗  Scale  –      ,    
 . 

∗  Ref Level  –     .    -

,     Run/Hold (+/–)       . 

∗  Ref Position  –     .     
  0 (  )  10 (  ). 

3.   ( )   (Bottom)   .    
. 

∗  Top  –     . 

∗  Bottom  –     . 

∗    ,     Run/Hold (+/–)     

  . 
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     FieldFox 

   –   

   = –40  

   = 1 

  = 2    

 

 

3.1.7   

           -
 .  FieldFox        

           . 

 Average Count    (    -
 ).    ,      . 

    (Avg N)     .   
     ,   . 

    ,  " "   
 N  .    = 1   . 

Э           . 

    

•    BW 2 . 

•     Average N  ,  N –     -
. 

•       .    , 
  1. 

•    Enter  . 

•     ,    Sweep 3  ,   

  Restart  ,      (  1). 

3.1.8     

Э   (Single  Continuous)     –  ( -
)    ,     

 Single .   Single     ,     
,           -

. 

Э           . 

      

•    Sweep 3  . 

•     : 

∗  Single  –   Continuous OFF    FieldFox -
         Single. -

   ,     ,   -
.   ,   Hold   

 →. 

∗  Continuous  –   . Э      , -
        . 

•    Single  Continuous      Run/Hold +/–  . 
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3.1.9  (   ) 

      ,   .  
 ,     .      

     . 

     ,    -
 ( .  8.10). 

   

•    Sweep 3  . 

•     Resolution . 

•     : 

  101 | 201 | 401 | 601 | 801 | 1001 | 1601 | 4001 | 10001  . 

•    SCPI        3  10001. -
     (Programming Guide)  - : 

 http://na.support.keysight.com/fieldfox/help/ 

3.1.10     

  ,   ,      
 .   Min Swp Time,    -

     .      -
   :  

 http://na.support.keysight.com/fieldfox/help/SupHelp/FieldFox.htm 

        FieldFox ( .  
2.8).    ,   ,   

. Э        ,   -
     . 

              

         .  -
     2.5. 

    

•    Sweep 3  . 

•     Min Swp Time . 

•       . 

•      ( .  2.9). 

3.1.11    

  (High)   (Low)     FieldFox.  
,    (     )   -

 ,        .  -
         .   -
       . 

              

              -
 NA,      . 

    

•    Meas Setup 4  . 

•     Output Power  . 

•     .     . 
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∗ High –         -
.       ,  -

    FieldFox.       
,    . 

∗ Low –     –45 ,    
,      FieldFox. 

3.11.12    

   (Interference Rejection)   ,   ,  
        .    -

        .   -
         .  -

  ,    ,     -
    .      Interference Rejection ON. 

      . 

 ,     ,      ,  
    . 

Э           . 

    

•    Meas Setup 4  . 

•     Interference Rejection (  )  . 

•     : 

∗  OFF  –         . 

∗  Minimum  –     . 

∗  Medium  –    . 

∗  Maximum  –    . 

3.2     

         ,  
  . 

      (OPEN)    (SHORT)    
           0 . 

     (LOAD)       
      40   60 . 

      ,     " ". ,  -
-       –18 ,    "18 ". 

     

•    ,     . 

•    Preset ,     Preset ,    

FieldFox   . 

•    Mode ,     CAT  (Cable and Antenna Test). 

•     Return Loss  (  ,   ). 

•    Freq/Dist         Start    

  Stop  . 

•    Meas Setup 4 ,     Settings ,   

    . 

•     ,    Cal 5     -

  . 
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•      . 

•    FieldFox        -
. 

              

        ,      -
    ,        . Э   

     10  11     ,    3.3. 

3.3      

    ,       -
     . Э     .  

          (DTF),  -
     .       -

      (Cable Loss). 

    (Insertion Loss)     -
,     .       

     FieldFox   .  ,   -
,       110. 

              

            Cable Loss,  
         FieldFox.   

          .   
         ( .  3.1.11)  -

 ( .  3.1.7). 

       

1.    Preset ,     Preset . 

2.     More ,     Cable Loss (1-Port) . 

3.     . 

4.    Freq/Dist         Start    

  Stop  . 

5.    Sweep 3 ,     Min Swp Time .  -

   (Sweep Time),       .  
  ,      .   

      :  

 http://na.support.keysight.com/fieldfox/help/SupHelp/FieldFox.htm 

6.   . 

7.    Cal 5 ,     QuickCal    OSL  . 

8.             
.         8.4. 

9.   . 

              

          (" "),  -
     .    10 – 13     . 

     . 10 – 13    .     
    . 

10.        (LOAD).  -
         . 
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11.    Trace 6 ,     Data->Mem  ,    

  . 

12.         . 

13.     Data Math ,     Data->Mem  . 
      . Э     

        . 

14.         . -

   BW 2 ,     Average  . 

            -
   .         

   .          -
  2     . 

            
   . 

3.4     

    (Insertion Loss)    110.   
           .  -

 FieldFox    RF OUT,       -
 RF IN.   FieldFox        

 ,    ,     . 

" "  –       .    
  . Э    ,   "S21 Transmission"   NA. -

        ,  -
    . 

              

         NA х    
(Normalization Cal) – .  8.7. 

          -
  ,     . 

      

1.    Mode ,     CAT  . 

2.     More  , 
    Insertion Loss (2-Port)  . 

3.    Freq/Dist         Start    

  Stop  . 

4.    Sweep 3  ,      Resolution  . 

5.    Cal  5  ,     Normalization  .  -

,     8.7. 

6.         . 

            
  .    3.1.10.  

        : 
 http://na.support.keysight.com/fieldfox/help/SupHelp/FieldFox.htm 
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4     (DTF) 

           -
 (  )      .      -
    (DUT). 

 
 

 ,       DTF,    3. 

  4 

4.1    DTF .......................................................................................................... 37 

4.2    DTF ................................................................................................ 37 

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

4.4     DTF ........................................................................................... 38 

4.5   ................................................................................................................................ 38 

4.6   (Coupled Frequency) ................................................................................................ 39 

4.7    ( ) ............................................................................ 39 

4.8     ......................................................................................... 42 

4.9      .................................................................................. 42 

4.10      .................................................................................. 42 

4.11   ................................................................................................................................ 43 

  : 

21.1    ................................................................................................................................. 214 

21.2     ................................................................................................................ 222 

24.1     ........................................................................................................... 239 
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4.1    DTF 

       : 

•           Field-
Fox. 

•   (LOAD)         
     (   ). 

•         .    , 
   ,     ( / )     -

  . 

1.    RF OUT  FieldFox    .  
  . 

2.    Preset ,     Preset ,    

FieldFox   . 

3.    Mode ,     CAT  (Cable and Antenna Test). 

4.     DTF  . 

5.    Freq/Dist  ,     Stop Distance    -

   .       -
 (Start Distance). 

6.    Cal  5         .   

    8. 

7.     ,    ,    
     (LOAD). 

8.    Meas Setup  4 ,     DTF Cable Specifications  . 

9.      Recall Coax Cable  ,  
    Velocity Factor  (    )  

 Cable Loss  (   )   . 

10.        FieldFox. 

11.    Meas Setup  4  ,     Settings    Next Page .  

 Alias-free Range   False,        . 
      4.11. 

4.2    DTF 

    DTF        -
 DTF,       ( .  4.10). 

     DTF Settings 

•    Meas Setup  4  . 

•     Settings  . 

•     Next Page    Previous Page ,    -
 . 

•    : 

∗     |     ,   . 

∗         .  

    Enter     (  ). 

∗         Edit  ,   -
 ,   .  

∗     ,     Done Edit . 



 4: И     (DTF)  

   38  Keysight FieldFox 

•     Dock Window  ,    Settings  -
    .  Dock Window    Pre-

set.     : 

∗ Full (   ) –      Settings.   
 . 

∗ Left –  Settings     . 

∗ Bottom –  Settings    . 

•          Done ,  -
    . 

4.3  DTF (  ) 

          DTF. 

•    Measure  1  . 

•     : 

∗   Distance to Fault (dB)  –     Y     ,  
     . 

∗  DTF (VSWR)  –     Y      (SWR). 
     SWR     

 : http://na.support.keysight.com/fieldfox/help/SupHelp/FieldFox.htm. 

∗  More    DTF Lin  –     Y   ( ) . 

4.4     DTF 

  DTF          -
.      FieldFox    -

.     ,    .    
       Frequency Mode [Bandpass]. 

       

•    DTF,    Freq/Dist . 

•    : 

∗  Start Distance  –        , 

   |     ,     Enter  .   -

    0 . Э  ,     -
 ,   ,      -

. 

∗  Stop Distance  –         5 km  -

  ,    |     ,    

 Enter  . 

4.5   

  DTF     .    -
         (IFT). 

    

   DTF: 

•    Meas Setup  4  . 

•     Frequency Mode  . 

•     : 
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∗  Lowpass Mode  –    DTF    -
     .   Lowpass  , 
    . 

∗  Bandpass Mode  (   ;   ) –   
 DTF  .   Bandpass,   -

       ,   -
  . 

       .     
       .  

     ,     ,    
    . 

       DTF     
    . Э        ( . 

 4.11). 

         

•    Freq/Dist  . 

•     Min Start Freq        
 DTF. 

•     Max Stop Freq        -
 DTF. 

: 

•     More  . 

•     Max Freq Span       -
   DTF. 

•     Center Frequency       
   DTF. 

Э           -
 DTF.         ,    -

 ,    . 

      ,     -

 DTF,    Meas Setup  4  ,     Settings   

 Next Page  .        -
   . 

4.6   (Coupled Frequency) 

   DTF    ,      
      ( .  3.1.3). 

4.7    ( ) 

   FieldFox     DTF   -
   .       DTF  -
  ,     (Cable Loss)     -

 (Velocity Factor). 

        

∗     (VF)    , 
   .  VF = 1,0     ,  -

   .      -
 VF = 0,66,     (PTFE)    VF = 0,7. 

∗    (  )      .   
,       ,    . 
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   ,     DTF,   
. 

  ,      100 . -
    0,1 / . Э  ,  ,   -

   ,     10     (100  × 0,1 / ). 
  FieldFox      ,    -

  20          . 

          OPEN, 
   ,      300 . 

         –20    100 , -
      . Э    -

   10    . 

           Field-
Fox   ,       +20     -

 .       0 . 

   VF      

Э         : 

•    . 

•      ,    . 

   DTF: 

•    Meas Setup  4  . 

•     DTF Cable Specifications  . 

•   Cable Corr  . 

∗  Auto  –          -
     . .   , -

     . Э     ,  
. 

∗  Man  (   ) –         
   . 

• : 

∗  Velocity Factot  –          0,01 

 1,     Enter  . 

∗  Cable Loss  –         

      ,     Enter  . 

     

   FieldFox        . 
            -

      FieldFox Data Link. 

        Mode Preset  Preset. 

   DTF: 

•    Meas Setup  4  . 

•     DTF Cable Specifications  . 

•     Edit/Save/Recall Cables  . 

•     New ,   Yes  ,      -
  DTF Cable       . 

•     Edit Cable  ,    Cable Editor. 

•      |    : 
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∗    Cable Description     Edit , 
        FieldFox ( .  24.1). 

∗     Frequency/Loss      

 ,          Enter . 

.   "     Frequency/Loss". 

•      : 

∗  Previous / Next Page  –     Frequency/Loss. 

∗  Add Data  –    " "   Frequency/Loss. 

∗  Delete/Clear  , : 

∗  Delete Line  –       Frequency/Loss. 

∗  Clear All    Yes  –      Frequency/Loss   
    . 

•     Done  ,    Cable Editor. 

         

•     Save Cable  ,       
   (Storage Device).       -

 FieldFox ( .  24.1). .   "   ". 

•     Recall Cable  ,       
.  

•  Storage Device  –          -
 . Э   ,     Save/Recall Storage 

Device.  : Internal (  ,   ), USB (  
    USB)  SB card (  ). 

   

         Cables.   
       USB    SD,   -

   . 

      *.xml.    -
   ,     FieldFox. -

       . 

    Freq/Loss 

        Freq/Loss,    
       . 

          Freq/Loss,  -
   (Loss)       Freq/Loss   

 DTF. ,  ,       
 Freq/Loss: 

1 : 0,1 /  
2 : 0,2 /  

        (Stop – Start) , -
     DTF Settings: 

Calculated Start = 2,0  
Calculated Stop = 3,598  
Center Freq = 1,80  

  (Loss)        Freq/Loss  -
 : 

1 : 0,1 /  
1,8 : 0,18 /  
2 : 0,2 /  
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       5    :  

 0,18 /  × 5  = 0,9  

  DTF          , 
  : 0,9  × 2 = 1,8 . 

4.8     

         -
 DTF          -

   . 

      

•    Meas Setup  4  . 

•     Settings  . 

•     |   ,     Window. 

•     Edit  . 

•     Window       : 

∗ Maximum –       , 
    ,     . 

Э     . 

∗ Medium –     Min  Max. 

∗ Minimum –    ,     -
 . 

•      Done Edit  . 

•       Done  . 

4.9      

          DTF Settings.  
         . 

       

•    DTF,    Freq/Dist  . 

•      DTF Units . 

•    :  m (meters) Feet  . 

4.10      

    Next Page     DTF Settings,   
  ,       - < >. 

Start Frequency –  ,     DTF. 

Stop Frequency –  ,     DTF. 

Range Resolution –      . ,  
Range Resolution = 500 ,       10    

 ± 500 , . .   9,5  10,5 . Э      
   (  ). 

Response Resolution (  )      , 
         ( .  4.8). 

Maximum Distance –  ,       -
.  : VF ×  × Points / (2 × Bandwidth), : 

VF –    ; 

 –  ; 

Points – ; 



 4: И     (DTF)  

   43  Keysight FieldFox 

Bandwidth –  . 

Alias-free Range (On/Off) 

∗ On –   . 

∗ On –      . 

4.11   

          
  .   DTF Settings ( . )  c - Alias-free Range = Off -

  ,       . 

   (< 10 )    (1001 )   -
    Alias-free Range = Off.  Alias-free Range = Off,   

  ,    ,  . 

1.           . 

2.     . 

       . ,    -
   10,3 ,      15   20     

 ,    10,3 .       . 

  (     )   , -
      .       . Э  

  -  ,         -
        FieldFox.   -

      .    -
   .         -

. 
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5   (TDR) –  215 

  (TDR)         
 (  )          .    

      (DUT). 

  
 

 ,       TDR,    3. 

  5 

5.1    TDR ........................................................................................... 45 

5.1.1  TDR ( ) ........................................................................................................ 45 

5.1.2    TDR ...................................................................................... 46 

5.1.3     TDR ................................................................................. 46 

5.1.4   TDR ............................................................................................................ 47 

5.1.5   ...................................................................................................................... 47 

5.1.6    ( ) .................................................................. 47 

5.1.7     ............................................................................... 50 

5.1.8      ......................................................................... 51 

5.1.9      ........................................................................ 51 

5.1.10   ....................................................................................................................... 52 

5.1.11    .................................................................................... 52 

  : 

21.1    ................................................................................................................................. 214 

21.2     ................................................................................................................ 222 

24.1     ........................................................................................................... 239 
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   TDR 

       : 

•           Field-
Fox. 

•   (LOAD)         
     (   ). 

•         .    , 
   ,     ( / )     

  . 

1.    RF OUT  FieldFox    .  
  . 

2.    Preset ,     Preset ,    

FieldFox   . 

3.    Mode ,     CAT/TDR . 

4.    Meas 1 ,     More ,    DTF (Lin)   

  TDR (Lin rho)    (ohm)  . 

5.    Freq/Dist  ,     Stop Distance    -

   .       -
 (Start Distance). 

6.    Cal  5         .   

    8. 

7.     ,    ,    
     (LOAD). 

8.    Meas Setup  4 ,     TDR Cable Specifications  . 

9.       Edit/Save/Recall Cables  ,   
 Recall Cable  ,     Velocity Factor  (    

)   Cable Loss  (   )   . 

10.        FieldFox. 

11.    Meas Setup  4  ,     Settings    Next Page .  

 Alias-free Range   Off,        . 
      5.1.10. 

5.1    TDR 

        ,   ,  
TDR. 

   : 

•    Mode  . 

•     CAT/TDR  . 

5.1.1  TDR ( ) 

        TDR. 

•    Measure 1  . 

•     More  . 

•    : 

∗  TDR (Lin rho)  –   Y     . 
     0 ( ).     

     1. 

∗  TDR (ohm)  –   Y   (  ). 
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∗   DTF (Lin)  –   Y     .  
       . 

∗ TDR & DTF –  TDR  DTF. 

5.1.2    TDR 

    TDR        -
 TDR,       ( .  5.1.9). 

     TDR Settings 

•    Meas Setup  4  . 

•     Settings  . 

•     Next Page    Previous Page ,    -
 . 

•    : 

∗     |     ,   . 

∗         .  

    Enter     (  ). 

∗         Edit  ,   -
 ,   .  

∗     ,     Done Edit . 

•     Dock Window  ,    Settings  -
    .  Dock Window    Pre-

set.     : 

∗ Full (   ) –      Settings.  -
  . 

∗ Left –  Settings     . 

∗ Bottom –  Settings    . 

•          Done ,  -
    . 

        : 

Mkr Format –   .   : 

∗  Z Magnitude –  (  ) 

∗ Default –    TDR. 

Auto: Max Freq –     ,   TDR  
 Auto.      100 . 

5.1.3     TDR 

  TDR          
.      FieldFox    -

.     ,    .  

       TDR.     
       TDR ( .  5.1.4). 

       

•    TDR,    Freq/Dist . 

•    : 

∗  Start Distance  –        , 

   |     ,     Enter  .    

   0 . Э  ,     -
 ,   ,      . 
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∗  Stop Distance  –         5 km  -

  ,    |     ,    

 Enter  . 

5.1.4   TDR 

Э   (TDR Sweep)        (Stop Fre-
quency)    (Resolution). 

•    Sweep 3  . 

•     TDR Sweep  . 

•     : 

∗  Auto  –   Lowpass      . -
          . 

–    ,    Meas 4 ,   

  Settings ,    Auto: Max Freq. 

–    ,    Sweep 3 ,  -

   Resolution . 

∗  Cable  –      .   , 
    .     

 500 .  Resolution    1601. 

5.1.5   

  TDR     .    -
         (IFT). 

              

             -
   . 

    

   TDR: 

•    Meas Setup  4  . 

•     Freq Mode  . 

•     : 

∗  Lowpass  –    TDR     
    .   Lowpass  ,  
   . 

∗  Bandpass  (   ) – Э      DTF. -
      TDR,     -

  . 

5.1.6    ( ) 

   FieldFox     TDR   -
   .       TDR  -
  ,     (Cable Loss)     -

 (Velocity Factor). 

              

    .      TDR,    -
        . 
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∗     (VF)    , 
   .  VF = 1,0     ,  -

   .      -
 VF = 0,66,     (PTFE)    VF = 0,7. 

∗    (  )      .   
,       ,    . 

   ,     DTR,   
. 

  ,      100 . -
    0,1 / . Э  ,  ,   -

   ,     10     (100  × 0,1 / ). 
  FieldFox      ,    -

  20          . 

           
  OPEN,    ,    

  300 . 

         –20    100 , -
      . Э    -

   10    . 

           Field-
Fox   ,       +20     -

 .       0 . 

   VF      

Э         : 

•    . 

•      ,    . 

   TDR: 

•    Meas Setup  4  . 

•     TDR Cable Specifications  . 

•   Cable Corr  . 

∗  Auto  –          -
     . .   , -

     . Э     ,  
. 

∗  Man  (   ) –         
   . 

• : 

∗  Velocity Factor  –          0,01 

 1,     Enter  . 

∗  Cable Loss  –         

      ,     Enter  . 

     

   FieldFox        . 
            -

      FieldFox Data Link. 

        Mode Preset  Preset. 

   TDR: 

•    Meas Setup  4  . 
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•     DTF Cable Specifications  . 

•     Edit/Save/Recall Cables  . 

•     New Cable ,   Yes  ,      -
  TDR Cable       . 

•     Edit Cable ,    Cable Editor. 

•      |    : 

∗    Cable Description     Edit , 
        FieldFox. 

∗     Frequency/Loss      

 ,          Enter . 

.   "     Frequency/Loss". 

•      : 

∗  Previous / Next Page  –     Frequency/Loss. 

∗  Add Data  –    " "   Frequency/Loss. 

∗  Delete/Clear  , : 

∗  Delete Row  –       Frequency/Loss. 

∗  Clear All    Yes  –      Frequency/Loss   
    . 

•     Done  ,    Cable Editor. 

         

•     Save Cable  ,       
   (Storage Device).       -

 FieldFox ( .  24.1). .   "   ". 

•     Recall Cable  ,       
.  

•  Storage Device  –          -
 . Э   ,     Save/Recall Storage 

Device.  : Internal (  ,   ), USB (  
    USB)  SD card (  ). 

   

         Cables.   
       USB    SD,   -

   . 

      *.xml.    -
   ,     FieldFox. -

       . 

   Cable,   Manage Files ( .  24.1.4). 

    Freq/Loss 

        Freq/Loss,    
       . 

          Freq/Loss,  -
   (Loss)       Freq/Loss   

 TDR. ,  ,       
 Freq/Loss: 

1 : 0,1 /  

2 : 0,2 /  

        (Stop – Start) , -
     TDR Settings: 
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Calculated Start = 2,0  

Calculated Stop = 3,598  

Center Freq = 1,80  

  (Loss)        Freq/Loss  -
 : 

1 : 0,1 /  

1,8 : 0,18 /  

2 : 0,2 /  

       5    :  

 0,18 /  × 5  = 0,9  

  TDR          , 
  : 0,9  × 2 = 1,8 . 

5.1.7     

         -
 TDR          -

   . 

      

•    Meas Setup  4  . 

•     Settings  . 

•     |   ,     Window. 

•     Edit  . 

•     Window       : 

∗  Maximum  –       , 
    ,     . 

Э     . 

∗  Medium  –     Min  Max. 

∗  Minimum  –    ,     -
 . 

•      Done Edit  . 

•       Done  . 

          
  TDR       

(  ) 

           
      ( . . 5-1). 

 
 

   
 (10% ÷ 90%)  

  Low-pass 

  
  

  Low-pass 

  
  

  Bandpass 

Minimum 0,45 / f span 0,60 / f span 1,20 / f span 

Medium 0,99 / f span 0,98 / f span 1,95 / f span 

Maximum 1,48 / f span 1,39 / f span 2,77 / f span 

 
 f span –    . 
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 . 5-1   TDR    

5.1.8      

        TDR   . 

       

•    TDR,    Freq/Dist  . 

•     More ,    Distance Unit m feet . 

•    :  m (meters) Feet  . 

5.1.9      

    Next Page     TDR Settings,   
  ,       - < >. 

Start Frequency –  ,     TDR. 

Stop Frequency –  ,     TDR. 

Range Resolution –      . ,  
Range Resolution = 500 ,       10    

 ± 500 , . .   9,5  10,5 . Э      
   (  ). 

 Response Resolution (  )      
,          ( .  5.1.7). 

Maximum Distance –  ,       -
.  : VF ×  × Points / (2 × Bandwidth), : 

VF –    ; 

 –  ; 

Points – ; 

Bandwidth –  . 

Alias-free Range (On/Off) 

∗ On –   . 

∗ On –      . 
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5.1.10    

          
  .   TDR Settings ( . )  c - Alias-free Range = Off -

  ,       . 

   (< 10 )    (1001 )   -
    Alias-free Range = Off.  Alias-free Range = Off,   

  ,    ,  . 

1.           . 

2.     . 

       . ,    -
   10,3 ,      15   20     

 ,    10,3 .       . 

  (     )   , -
      .       . Э  

  -  ,         -
        FieldFox.   -

      .    -
   .         -

. 

5.1.11     

 (undersampling)      TDR  
     ( ).    -

     . ,   75-  -
 ,       ,  56 . 

     TDR Sweep  Cable.    -
  ,  TDR Sweep  Auto.    Auto 

Max Frequency    .    (Resolution),  -
   (Start Frequency)   500 . 
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6    (NA) 

       NA     
 : http://na.support.keysight.com/fieldfox/help/SupHelp/FieldFox.htm. 

  6 

6.1   S-  ...................................................................................................................... 54 

6.2    .................................................................................................................. 55 

6.3     ........................................................................................ 55 

6.4    ........................................................................................................ 57 

6.5   .......................................................................................................................... 57 

6.6   ........................................................................................................................... 58 

6.7     .................................................................................... 58 

6.8 Э   .................................................................................................................... 59 

6.9   ................................................................................................................................. 59 

6.10  ......................................................................................................................................... 60 

6.11      ........................................................................................... 60 

6.12   ...................................................................................................................... 61 

6.13     .................................................................................. 61 

6.14  (   ) .......................................................................................... 62 

6.15    ..................................................................................................... 62 

6.16   ........................................................................................................................... 62 

6.17   (Z0) ................................................................................................................. 63 

6.18   .............................................................................................................................. 63 

6.19     (Velocity Factor) ................................................... 64 

6.20    ........................................................................................... 65 

. : 

8.1       ................................................................................ 74 

21.1    ................................................................................................................................. 214 

21.2     ................................................................................................................ 222 

21.3     (Trace Math) .................................................................. 225 

 "  75-  "     : 
http://na.support.keysight.com/fieldfox/help/SupHelp/FieldFox.htm. 
 

     (NA) 

   ,          
 . 

   NA 

•    Mode  . 

•      NA  . 
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6.1   S-  

  (S- )    ,    
.  FieldFox    S- .    -

  : 

 S (out | in) 

out –    FieldFox 
in –    FieldFox 

  
 

 FieldFox         
     .  ,  FieldFox   

 S-    .  

      1,      . 

      2,      , 
    122. 

  S11  S22       -
    (DUT).      -

      . 

   S21  S12        
     .      

    FieldFox.   FieldFox     -
  ,        -

 . 

  S-  

1.    Preset  ,     Preset  . 

2.    Measure  1 ,      : 

∗  S11  –     1. 

∗  S21  –       . 

∗  S12  –       .  
 122. 

∗  S22  –     2.   122. 

       ( .  6.3). 

3.    Freq/Dist  ,      Start    Stop  ,  -

   Center    Span ,      . 

4.    BW  2  ,     IFBW  ,    -

     .       
 ,     . 

5.    Sweep  3  ,     Resolution  ,   -

    .    ,    -
 . 
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6.    Cal  5  ,     ( .  8.1). 

7.            -
 . 

6.2    

   NA         
. Э         . 

              

        .     
  .  Y      (dB),      
 (dBm).   R1  R2         . 

     

•    Measure  1  . 

•     Advanced  . 

•      : 

    -1   (*1)  B   -2   (*2) 

 R1   -1   (*1)  R2   -2   (*2) 

(*)        

•  Source Port  –   FieldFox    .    
 : 

∗  Auto  –  FieldFox       . 

∗  Port 1  –          . 

∗  Port 2  –          -
 . 

           
  : http://na.support.keysight.com/fieldfox/help/SupHelp/FieldFox.htm. 

6.3     

    (NA)         
 FieldFox,     . 

     

•    (Frequency Range),      (IF 
BW),  (Average)     (Output Power)     -

 . 

•      ( ,  ,    
 )        ,  

   . 

•       ,     .  
         (Coupled 

Markers).       21.1.3. 
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 3  
    Tr2,     Tr 2  . 

      

•    Trace  6  . 

•     Num Traces  . 

•     . 
       . 

  

1 ,   

2 ,      

2       

3       

3 ,      

4      

      

•  -    |     

•    Trace  8  ,    Trace 1  ,  Trace 2  ,  Trace 3    Trace 4  .  

  ,    . 

       

•    System  7  . 

•     Full Screen  . 

•   ,     . 
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6.4    

   (   NA)         -
   .        .    

,           -
 . 

       

•    Meas Setup  4 . 

•     Settings  . 

•          Next Page   
 Previous Page . Э    ,     -

   . 

•    : 

∗     |   ,   . 

∗     Edit  .      
 yellow  . 

∗       ,   .  

      |     ,   . 

∗     ,     Done Edit . 

•     Dock Window  ,    Settings  -
    .  Dock Window    Pre-

set.     : 

∗ Full (   ) –      Settings.   
 . 

∗ Left –  Settings     . 

∗ Bottom –  Settings    . 

•          Done ,  -
    . 

6.5   

    . Э       -
    . 

              

           
 :  http://na.support.keysight.com/fieldfox/help/SupHelp/FieldFox.htm. 

   NA 

•    Measure  1  . 

•     Format (current setting)  . 

•     : 

∗  Log Magnitude  –    . 

∗  Linear  –    .  Y:   (U) 
  ,  (W)   . 

∗  VSWR  –     S11  S22.    -
. 

∗  Phase  –    .  " "   360°,  +180° 
 –180°   . 
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∗  Smith  –     S11  S22.   -
   . 

∗  More  ,  … 

∗  Polar  –     S11  S22.   (  ) 
   . 

∗  Group Delay  –     S21  S12.    
    .    (Group Delay)  -

   (Smoothing).     1,5%   . 

    ,    6.12. 

           -
  : http://na.support.keysight.com/fieldfox/help/SupHelp/FieldFox.htm 

∗  Unwrap Phase  –   ,    Phase  ,     180°. 

              

          .     
    180°,        180°  DC,  -

  , , .        
  (Resolution). 

  Smith  Polar        (Mag & Phase) 
 (R + jX).    ,    21.5. 

6.6   

  ,      .    
   ,     ( .  

8.10). 

    

Э     : 

•    Freq/Dist  . 

•     : 

∗    Start    Stop  –      . 

∗    Center    Span  –        
(        ). 

•           , 

-    |     . 

•   -    |         Enter  . -

            -
    NA. 

•         ( . -
   2.9). 

6.7     

      Y,      -
.  Y   10   . Э        
   . 

   

•    Scale/Amptd  . 

•       : 

1.  Autoscale  –    Y      
    . 
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2.  Autoscale All  –      . Э     -
    . 

3.  ,     : 

∗  Scale  –      ,    
 . 

∗  Ref Level  –     .    -

,     Run/Hold (+/–)       . 

∗  Ref Position  –     .     
  0 (  )  10 (  ). 

 

     FieldFox 

   –   

   = –40  

   = 1 

  = 2    

 
 

6.8 Э   

Э   (Electrical Delay) –   ,   
  (  )  .      

           -
    . 

          
.       ,   -

  (Port Extensions) – .  6.18. 

    ,    6.5.  

    

•    Scale / Amptd . 

•     More . 

•     Electrical Delay . 

•       ,    |     -

. 

•      ( .  2.9). 

Э         Mkr–>Delay ( . -
 21.1.8). 

6.9   

   (Phase Offset)      -
  (  360°).     . 

    . Э   ,   -
     .      -

       . 

      . ,   -
,       ,        -

    ,          
      . 

         . 
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•    Scale / Amptd . 

•     More . 

•     Phase Offset . 

•          ,    |   

  .    Enter . 

6.10  

           -
 .    , . .  ,  -
.    ,      .   -

       Avg <n>,  <n> –   -
 .  

      .     , 
   <n>        -

.       ,     
  , ,    .   

    ,     . 

   

•    BW  2 . 

•     Average <n>  ,  <n> –   . 

•       .    , 
  1. 

•    Enter  . 

•     Average Mode  (  ).    -
 : 

∗ Sweep –   .       -
      <n>    . -

        -
 ,   .     

,  " "    <n>  . 

∗ Point –  .     <n>     -
    .      -

         <n> .  
    ,    ,   

    . 

   (Point)   ,    -
 (Sweep).  ,       -

,      ,     . 

•     ,    Sweep  3  ,   

  Restart  ,      (  1). 

6.11      

 FieldFox          -
  ( ).       .   

            
.           -

 . 
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      Ч 

•    BW  2  . 

•     IF BW . 

•     : 

  10 Hz | 100 Hz | 1 kHz | 10 kHz | 100 kHz   

  More   30 Hz | 300 Hz | 3 kHz | 30 kHz   

6.12   

   (Smoothing)        
     .    
     .     
    . 

        . 

      (Group Delay),    -
     NA,    Polar  Smith Chart.  

 NA    6.5. 

    ,    FieldFox  
   Smo  . 

   

•    BW  2  . 

•     Smoothing ON OFF  . 

•     Sm. Aperture      0  25 ( )  
  . 

•    Enter . 

6.13     

Э   (Single  Continuous)     –  ( -
)    ,     

 Single .   Single     ,     
,           -

. 

Э           . 

      

•    Sweep  3  . 

•     : 

∗  Single  –   Continuous OFF    FieldFox -
         Single. -

   ,     ,   -
.   ,   Hold   

 →. 

∗  Continuous  –   . Э      , -
        . 

   Single  Continuous      Run/Hold +/–  . 
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6.14  (   ) 

      ,   .  
 ,     .      

     . 

     ,    -
 ( .  8.10). 

   

•    Sweep  3  . 

•     Resolution . 

•     : 

  101 | 201 | 401 | 601 | 801 | 1001 | 1601 | 4001 | 10001  . 

•    SCPI        3  10001. -
     (Programming Guide)  - : 

 http://na.support.keysight.com/fieldfox/help/Programming/webhelp/FFProgrammingHelp.htm 

6.15     

  ,   ,      
 .   Min Swp Time,    -

     .      -
   :  

 http://na.support.keysight.com/fieldfox/help/SupHelp/FieldFox.htm. 

        FieldFox ( .  
2.8).    ,   ,   

. Э        ,   -
     . 

              

         .  -
     2.5. 

    

•    Sweep  3  . 

•     Min Swp Time . 

•       . 

•      ( .  2.9). 

6.16    

  (High)   (Low)     FieldFox  
      High  Low.  ,   

 (     )    ,  
      .     -

      .      
    . 

              

        NA      -
 ,      .   ,   

  NA,    Low   . 
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•    Meas Setup  4  . 

•     Output Power  . 

∗ High –         -
.       ,  -

    FieldFox.       
,    . 

∗ Low –     –45 ,    
,      FieldFox. 

∗ Man –     ,   -
 ,      FieldFox.   

   ,    -
    .     -

,        . 

∗     Power Level . 

∗       ,    |     

.  

∗    Enter . 

6.17   (Z0) 

   ,       (Smith 
Chart),    .     ,   

 6.5. 

.   "  75-  "     
: http://na.support.keysight.com/fieldfox/help/SupHelp/FieldFox.htm. 

    

•    Meas Setup  4  . 

•     Settings  . 

•    System Z0      Edit  . 

•  50  75     Enter  . 

6.18   

   (Port Extensions)      -
     1,    2,  ,    . 

    

   ,        
  ,     .     

,     ,    ( -
 )    .      FieldFox  

          
   . 

       ,    -
        ,     -
.   ,  " "  FieldFox,     -

   . 

•    S11  S22  FieldFox     
 ,          -

. 
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•     S21  S12    -
  1   2. Э     ,    1  

 2. 

        : 

• Э      . 

•       . 

         . 
  ,     .  -

     6.8. 

    

•    Meas Setup  4  . 

•     Port Extensions  . 

•     Port Extensions ON  . 

•     Port Extension  . 

•        ,    |    -

 .    Enter      ( ). 

          Meas Setup  4  ,  -

   Calibration  (  ). 
 

   

         
(       )      

   

6.19     (Velocity Factor) 

           -
   .        

       (    ),  
   . 

    (VF)     -
          . -

         

 εr. 
 и ь и а а ия и а а = 1 / √ (εr) 
VF = 0,66        . 

VF = 1,0 (   )     . 

      

•    Meas Setup  4  . 

•     Port Extensions  . 

•     Velocity Factor  . 

•        0,1  1,0     Enter . 

           

 Meas Setup  4  ,     Calibration  (  ). 
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6.20    

     (  )   -
    FieldFox (   )    

 (  ).   ,     -
     10    .    -

  ,        . 

   ,     ,    
   . 

 

 

 
 
 

        
    . 

 
           -

   (NA). ,   ,     
 . 

1.    (Start)   (Stop) . 

2.    Meas  4  ,     Output Power High  . 

3.      .    BW  2  ,  -

   IF BW    300 Hz  . 

4.  .    BW  2  ,     Average   

 10. 

5.  S21. 

6.    ( .  8.7). 

7.    RF OUT ( -2)    Trace  6  ,   

  Data–>Mem  . 

8.   . 

       S21     
,      . 

  

  –     7. 
  –     7. 

 

.
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7     –  010 

    (NA),  010 (Time Domain),    
        ;      -

 ,   .      ,  
          . 

   NA,        -
 ,    6. 

  7 

7.1   ................................................................................................................................. 66 

7.2       ................................................... 67 

7.2.1  Transform Settings ...................................................................................................... 67 

7.2.2       .................................................................. 67 

7.2.3   (Stimulus) ................................................................................................. 68 

7.2.4  Frequency Lowpass ................................................................................................. 68 

7.2.5     .................................................................................................. 68 

7.2.6    ............................................................................................. 68 

7.2.7    ............................................................................................... 69 

7.2.8    ......................................................................................... 69 

7.2.9        ............................... 70 

7.2.10    ...................................................................................................... 70 

7.3    ...................................................................................................... 70 

7.4   (Gating) ............................................................................................................ 71 

7.4.1    Start, Stop, Center  Span ................................................. 72 

7.4.2    (Gating Type) .................................................................................. 72 

7.1   

   NA  FieldFox       
.      (  010)     

          
 (       ).     

 ,            
. 

               
     .    .    -

    . 

  
   
 

   S11     ,  -
  .         -

   . 

        ,     
. Э   ,        

 . Э         
 ( .  7.4),        ,    -

 . 
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,      ,     -
       . 

       ,   : 
 http://literature.cdn.keysight.com/litweb/pdf/5989-5723EN.pdf 

7.2       

           
Transform Settings. 

7.2.1  Transform Settings 

      ,        
Transform Settings. 

      Transform Settings 

•    Meas Setup  4  . 

•     Transform  . 

•     Transform Settings  . 

•     Next Page    Previous Page ,     
. 

•    : 

∗     |      ,   . 

∗         .  

    Enter     (  ). 

∗         Edit  ,   -
.        ,   

.  

∗     ,     Done Edit . 

•     Dock Window  ,    Settings  -
    .  Dock Window    Pre-

set.     : 

∗ Full (   ) –      Settings.   
 . 

∗ Left –  Settings     . 

∗ Bottom –  Settings    . 

•          Done ,  -
    . 

7.2.2       

    ,     Time Domain    .  
      .   -

,         .  -
        .   
      . 

           (Stimulus 
Mode). 
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7.2.3   (Stimulus) 

        .  
    . 

•  Lowpass Impulse  –   . Э       
   ,   , ,  . 

•  Lowpass Step  –       -
  ,   , ,  . 

    Lowpass     0     -
. ,      ,    Set 

Freq. Low Pass      ( .   7.2.4). 

          Lowpass,  -
 (Stimulus)   Band Pass   . 

•  Band Pass  –  ,       . -
        , ,  

 ,    . Э       
  .       -

       ,    -
    . 

7.2.4  Frequency Lowpass 

              

Э          Lowpass. 

    Lowpass.    ,   
 ,        .  -

    : 

 ача ь ая ча а Low Pass = ч ая ча а / ич  ч  

7.2.5     

     ,    -
   .         -

            
        . 

      

•    Meas Setup  4  . 

•     Transform  . 

•     Transform Start Stop  . 

•    : 

∗  Start  –    . 

∗  Stop  –    . 

              

 (0)      .     -
  . 

7.2.6    

         ,   -
       ( )    .   

 ,       .  -
: m ( )  Feet ( ). 

           
    ( .  7.2.9). 
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7.2.7    

 Window Layout         -
    . 

 : 1, 2, 2 , 3   4. 

      6.3. 

7.2.8    

  ,    ,      
   ,     " "     . 

    (Transform Window)   ,   
       . 

 Transform Window    . 
 

  

      

•    Meas Setup  4  . 

•     Transform  . 

•     More  . 

•     Transform Window  . 

     ,      
  . Э      ,    Trans-

form Settings ( .  7.2.1). 

              

           . 
 Impulse Width       Kaiser Beta. 
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7.2.9        

   FieldFox        
      .       

     (Line Loss)      
(Velocity Factor). 

∗     (VF)    . -
 VF = 1,0     ,     

.       VF = 0,66,    -
 ( )  –  VF = 0,7. 

∗        (  ).    (  ) 
     ,    . 

  , ,    . 

  ,      100 . -
    0,1 / . Э  ,  ,   -

   ,     10     (100  × 1 / ). 
  FieldFox      ,    -

  20          . 

           
(OPEN),    ,      300 

. 

         –20    100 , -
      . Э    -

   10    . 

           Field-
Fox   ,       +20     -

 .       0 . 

7.2.10     

Э   (Data Chain),      Settings,   , 
  ,   FieldFox   (Preset).  

   : 

• Standard –       FieldFox.  -
         . 

• 8510 –   ,      Keysight 8510. 
        

  .        
 : http://na.support.keysight.com/fieldfox/help/SupHelp/FieldFox.htm. 

7.3    

      . 

Transform Enable 

         . 

•  . 

•    Meas Setup  4  . 

•     Transforrm  . 

•   : 

∗  On  –      . 

∗  Off  –      . 
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Gate Enable 

       . 

•  . 

•    Meas Setup  4  . 

•     Transforrm  . 

•     Gating  . 

•   : 

∗  On  –   . 

∗  Off  –    . 

7.4   (Gating) 

   , ,    -
   .       

     ( )  "  " -
 .         , 

     . Э      -
,     ,    . 

    ,    .  
      ,     

 ,        -
. 

              

      ,        
. Э   " "    ,   ,    

  .        . 

   ,        . 

   

         S11 

 1      . 

 2      . 

 3      . 

 4      . 
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•    Meas Setup  4  . 

•     Transforrm  . 

•     Gating  . 

•   : 

∗  On  –   . 

∗  Off  –    . 

7.4.1    Start, Stop, Center  Span 

Э            (  
 ).        Start  Stop (   ) 

 Center  Span (      ). 

•     Gating Start/Stop  . 

•      ,     -
   . Э      ,    

Transform Settings ( .  7.2.1). 

7.4.2    (Gating Type) 

Э     ,       
.  Gate Start  Gate Stop     ,    -

. 

•     : 

∗  Bandpass  –        Gating Start  Stop. 

∗  Notch  –        Gating Start  Stop. 

    

Э   (Gating Shape)      . 
 : Minimum, Normal, Wide, Maximum. 

  

 

)     

)    

)  -    

)  -  

)  -  

)    

 

 
  -    

  
-  

    
 

  
  

  .   
  

Minimum ± 0,1  –48  1,4 /   2,8 /   

Normal ± 0,1  –68  2,8 /   5,6 /   

Wide ± 0,1  –57  4,4 /   8,8 /   

Maximum ± 0,01  –70  12,7 /   25,4 /   

 
  (Cutoff time) –       (–6    -

 )     . 

) 

) 

) 

) ) 

) 
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• 1 –   ,     (Stop Time)   
 (Start Time). 

• 2 –         6 ,  -
   . 

• 3 –     6       -
. 

     2 = 3      Center Time. 

        . -
          

   . Э       
  .        -

 ,      : 

•   -   ,      ; 

•    

•       

•     
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8    NA,   VVM 

       NA, CAT  VVM. -
           . 

  8 

8.1       ................................................................................ 74 

8.2    .................................................................................................................... 75 

8.3  CalReady ......................................................................................................................... 75 

8.4    ................................................................................................................. 75 

8.5  QuickCal (   N991xA/2xA/3xA) ........................................................ 76 

8.6   ................................................................................................................. 77 

8.7  Response Cal .................................................................................................................. 79 

8.8  View Cal ................................................................................................................................ 80 

8.9   ................................................................................................................................ 80 

8.10  ..................................................................................................................................... 82 

8.11    (CAL ON ?) .............................................................................. 82 

8.12    ................................................................................................... 82 

8.13     ..................................................................................................... 82 

8.14   CalReady ........................................................................................................ 82 

8.15       .......................................................... 83 

8.16     .................................................................... 84 

. : 

 "  75-  "     : 
http://na.support.keysight.com/fieldfox/help/SupHelp/FieldFox.htm. 

8.1       

      ,    
   .      -

   FieldFox,     FieldFox,  
    FieldFox,     . -

         -
. 

        ,  
 -     . 

•    -    :   (Fre-
quency Range),   (Power Level),      (IF BW)  

 (Resolution).        . 
  ,        -

         .  
        8.10  8.11. 

•    FieldFox  ,   5° .     -
,    2.5. 

•      ,   -
    . 
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8.2    

  (DUT) – , ,  ,    , -
   FieldFox    . 

   OPEN, SHORT, LOAD  THRU 

• OPEN ( ), SHORT (  )  LOAD (  ) –  -
  " ",    .    " " 

  ,   . Э      
  " "  DUT   . 

∗   SHORT  OPEN     .  
       ,       -
.   ,     OPEN   

,             
. 

∗   LOAD (  )        
     . 

•    THRU        
 1   2   .     , 
    ,      ( . 

 8.6).            
  . 

   –   (  ),     -
       .    
       FieldFox    -

   . 

8.3  CalReady 

  FieldFox    ,     
 Port 1  Port 2      FieldFox    

,        . Э  -
,   CalReady,        

 ,     PORT 1 /  PORT 2. -
 CalReady   ,    FieldFox,  -

  Preset        . 

          -
 (       )   

QuickCal  Mechanical Cal     .  Cal-
Ready        ,  -

   . 

       CalReady,    
   CalRdy  . 

     CalReady ( .  8.14). 

8.4    

  , NA  VVM    Cal  5  . 

     ( . . .). 

Response Cal –          -
  .      ( .  8.7). 

Quick Cal (  112) –         -
  ,        -

       FieldFox.   -
    8.5. 
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Э     
 
Mechanical Cal –        -

         ,   -
  ( .  8.6). 

Cal ON OFF –       .  OFF -
    CalReady,       . 

View Cal –     ( .  8.8). 

More – .    CalReady   8.14. 

                

   ESC    ,    . 

8.5  QuickCal (   N991xA/2xA/3xA) 

 QuickCal         -
          -

  FieldFox. Э       ,     
   . 

                 QuickCal: 

    18     QuickCal  ,      
  N;         . 

    18    (Other)  .     -
  . 

  7/16     QuickCal   6 . 

 75-    N     QuickCal   3 . 

   QuickCal 

•   , NA  VVM    Cal  5  . 

•     QuickCal  . 

∗     Change DUT Connectors  ,    -
 ,      .   ,  

    ,      (  
 )      OPEN,     -

.        DUT,   Unknown/Other. 
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•    DUT: 

∗    DUT      |     . 

∗     Change Gender  ,    -
    . 

∗      Next…  ,   . 

• Select/Change Cal Type.  FieldFox    ,  -
         S- . -

         
S- .          8.9. 

∗    (Cal Type)      |     ,  

    Select and Finish  . 

•     Start Calibration  . 

  

•      FieldFox. 

•        FieldFox    
 ,        -

 FieldFox.         , -
           -
 DUT. Э      ! 

•       ,    -
. 

•     Measure  . 

    ( ) 

•  (  )    LOAD  ,   -
   .      Measure  . 

      , : 

∗       FieldFox   -
  ; 

∗     DUT    (   -
 > 15 ). 

•   ,         (DTF)  -
   Skip Step  .        

 . 

   THRU  
(  я я   ) 

•   1   2    ,    -
  (Flush THRU – .  8.9)      . -
     Measure  . 

•     Finish  . 

      CAL ON Q      
,    QuickCal. 

8.6   

         -
 .   FieldFox      

(Cal Kit).         (Application 
Note) “Specifying Calibration Standards and Kits for Keysight Vector Network Analyzers”,   

  : http://literature.cdn.keysight.com/litweb/pdf/5989-4840EN.pdf. 
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            -
     DataLink,     : 

 www.keysight.com/find/fieldfoxsupport 

     ,     -
          

     . 

    

•      FieldFox. 

•        FieldFox    
 ,        -
 FieldFox.         , 

           -
 DUT. Э      ! 

•   , NA  VVM    Cal  5  . 

•     Mechanical Cal  . 
 

  
 

          -
.       .     -

    : 

1. S-parameters – ,   –   S- ,     -

.  ,     Esc  ,     ,  -

   Trace         ( .  6.3). 

2. DUT Connectors –       DUT     -
  DUT.        DUT,  ,  

        S- . 

3. Cal Kit –         
 DUT.         -

   FieldFox ( .  ). 

      DUT       -
   DUT,    : 

∗     Change DUT Connectors  ,    -
 ,      . 

∗   : 

    DUT      |     . 
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    Change Gender  ,     
   . 

     Next…  ,   . 

∗   : 

    |     ,      -

 ,       . 

     Next…  ,   . 

4. Calibration Type –  FieldFox    ,   
        S- .  
    ,     . .   -

   8.9. 

     : 

∗     Change Cal Type  . 

∗    (Cal Type)      |     . 

∗      Select and Finish  . 

  

•     Start Calibration  . 

•     Cal Wizard.       
,      ,    -
  Measure  . 

•          Back  ,     , 

  ,     . 

•     Finish  ,   . 

      CAL ON U      
,     . 

8.7  Response Cal 

 Response Cal         -
      .    -

 .   Response Cal      -
         FieldFox.  -

   CalReady ,  ,   . 

              

    Response Cal     S11, S22  S21  S12. 

          , 
   . ,    S11, -

   1     OPEN  SHORT. 

  Normalize    THRU     1  
2    S21  S12    (  NA)  -

    (  ).   VVM     -
 Zero. 

   Response Cal 

•  ,  . .    (NA, CAT 
 VMM)     . 

•    Cal  5  ,     Response Cal  . 

•   : 

∗    Open Response  ,   Short Response     . 
 2     122. 
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∗       OPEN  SHORT   -
   Measure  . 

•   : 

∗    Normalization  . 

∗         -
  1   2  FieldFox,      Measure . 

              

    (Normalization)      -
     THRU. ,       1 ,  

          0 .  
           
 ,     . 

•     Finish  . 

•   . 

      CAL ON U  ,   Response Cal -
   . 

8.8  View Cal 

    View Cal    Choose Calibration ( .  8.4),  
     : 

  
 

           S- -
,    . 

    S- ,  ,     -
,    CalReady ( .  8.3). 

8.9   

 FieldFox    ,       -
      S- . 

   ,         -
    .     -
    . 
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  : 

 
   – , 

       
. Э    ,  

     -
. Э   ,   -

       
,     . 

 
 

   – , 
      

. Э   " " -
 (  ,  ). Э  -

 ,     
    ,    

 . 

 
   (Flush THRU) –      

        .   
THRU    ,   . 

   –       -
           -

   .      ,  
     Enhanced Response,     

     . 

 FULL 2-Port (    122) 

  .   S- . 

 :   . 

 : OPEN, SHORT, LOAD   .   THRU  . 

     Unknown Thru   -  
 http://na.support.keysight.com/fieldfox/help/SupHelp/FieldFox.htm. 

    . 

 FULL 2-Port (QSOLT) –     
(    122) 

Э         FULL 2-Port.  
  S- . 

 :  . 

 : OPEN, SHORT, LOAD   1. Flush THRU  . 

    . 

 Enhanced Response (        122) 

       FULL 2-Port. 

 :  . 

 S- : S21  S11 (   )  S12  S22 (   -
). 

 : OPEN, SHORT, LOAD   . Flush THRU  . 

    . 

 1-Port (OSL) 

 :  . 

 S- : S11  S-22. 

 : OPEN, SHORT, LOAD 

    . 



 8: К    NA, CAT  VVM  

   82  Keysight FieldFox 

8.10  * 

   ,       
    ,   ,   .   -

   ,  FieldFox   ,  -
     . 

     ,  , -
     .     -
        8.12  8.16. 

    ,     -
  . ,      

 Cal ON U*  ,      Response   -
.          CalRdy  . 

8.11    (CAL ON ?) 

       ,    
(Output Power),   (Interference Rejection)       
(IF BW –    NA),       -

 . ,     QuickCal,   -
    Cal ON Q?  .       -

   CalRdy  . 

              

 QuickCal     N991xA/2xA/3xA. 

       ,     
.          -

 . 

8.12    

 FieldFox      (    CalReady). 
         . 

  NA,   VVM     ,  ,    
,       .      , 

 ,   ,     .   -

  Cal  5    Cal ON  . 

8.13     

          STATE (*.sta)  
  FieldFox   .       

     .  ,   ,   
 24. 

8.14   CalReady 

   FieldFox      CalReady.  
       ,      ,  
       .   ,   Cal-

Ready    .      -
,       .   Cal-

Ready    8.3. 

Э            Preset. 

•    Cal  5  ,     More  . 

•     CalRdy  . 
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•     : 

∗  2-Port Cal  (  ) –    S- .    -
   ,     ( .  8.9). 

∗  Enh Response  –        (S22  S11)  
   (S12  S21). ,       -

,       ,   -
 . 

•    Enhanced Response,     : 

∗  Non-Reciprocal  (  ) –     (Non-Recipro-
cal) ,           -

 ( )   . Э     -
         (Reciprocal) -

. 

∗  Reciprocal  –     ,    
    (S21)    (S12) . ,   

 . Э        
.    S11      -

         Non-Reciprocal. 

       : 

•    Preset  ,     Preset  . 

•   S-     (  ,   
. .). 

•    Trace  6  ,     Math and Memory  ,  -

   Data–>Mem  . 

•     Data & Memory  . 

•    Cal  5  ,     More  . 

•   CalReady,     . 

•    Esc  ,     . 

•     . 

8.15       

     .     -
     . 

  

•      LOAD    -
 (     ). Э      

   PORT 1  FieldFox. 

•      Return Loss  . 

•   NA   S11    Log Mag. 

•    9       FieldFox: 

∗   35    . 

∗   30      . 

   

•      LOAD    -
 (     ). 

•   NA  S11 Reflection   Polar  Smith Chart. 
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•     LOAD  ,       
   .       -

   . 

   

    LOAD    ,   
. 

•      ,     -
 . 

•         (> 5 )   -
 ,  ,    . 

8.16     

•          
.          -

   OPEN, SHORT  LOAD,      .  
       -

 . 

•  QuickCal     DTF. Э    , 
         . 

              

 QuickCal     N991xA/2xA/3xA. 

∗     QuickCal,     -
  3,5   SMA. 

∗        ,    -
   20 . 

•  CalReady    ,    -
   ,      . 

•         QuickCal  -
 : 

∗    ,   5° ; 

∗           
  ; 

∗       :  ,  
,       . 
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9    (SA) 

         SA RF IN.   -
 SA   . 

   SA    Spectrum Analysis Basics (App Note 
150),    - :  
 http://literature.cdn.keysight.com/litweb/pdf/5952-0292.pdf. 

    FieldFox Remote Viewer,     FieldFox  
  iOS,   : 

 http://literature.cdn.keysight.com/litweb/pdf/5991-2938EN.pdf 
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9.3   .................................................................................................................................... 88 
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9.17  ................................................................................................................................................ 103 

9.18   Single / Continuous / Restart ............................................................................. 104 
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9.19    (Points) ................................................................................................... 105 

9.20    ................................................................................................. 105 

9.21   ................................................................................................................................. 106 

9.22   ...................................................................................................................... 106 

9.23   InstAlign .................................................................................................... 106 

9.24   ..................................................................................................................... 107 

9.25   .................................................................................................................................. 108 

9.26   ............................................................................................................................... 109 

9.27  Band/Interval Power ............................................................................................................. 109 

9.28     ...................................................................................................... 110 

9.29      ............................................................. 110 

9.30   ...................................................................................................................... 111 

. : 

   (  SA) –  236 

11.1      ................................................. 143 
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  : 

21.1    ................................................................................................................................. 214 

21.2     ................................................................................................................ 222 

24.1     ........................................................................................................... 239 

   SA 

  SA,         . -
   ,         -

. 

   SA 

•    Mode  . 

•     SA  . 

9.1   

        ,    -
 .       0 ,   -

    –100 .    FieldFox   
  0 ,    . 

              

      –100 ,      
 2 .  2     ,   -
 . 

      : 

•     (Center)     (Span). 

•    (Start)   (Stop) . 

•    Zero ( )      -
. 

•      (Full Span)   FieldFox. 

•    ( .  9.3) 

•   Marker → Center (frequency) – .  21.1.9. 
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•    Freq/Dist  . 

•      : 

∗    Center    Freq Span  – Э      
 .   (Center)     . -

 Freq Span          . -
        ,      

   . 

∗    Start    Stop  –   (Start)    ,   
 (Stop) –   .       , -

        . 

•           , 

-    |     . 

•   -    |      Enter  .   

            -
 SA. .   "     ". 

•         ( . -
   2.9). 

      

•    Freq/Dist  . 

•      : 

∗      Zero/Last Span  .      -
     0      
  .   Zero Span    9.16. 

∗     More  . 

∗      Full Span  ,      
 FieldFox.    . 

     

  -    |          

 ( )  . 

•    Freq/Dist  . 

•     More  . 

•     CF Step Auto Man  . 

∗  Auto  –         |       

   1/10 (  )    . -
:      Man  Auto,     

  CF Step  . 

∗  Man  –          -
,        ( . -
   2.9). 

9.2   

  Radio Standard    ,    
 FieldFox    .   -    

Radio Standard,       FieldFox      
.         -

 ,      ,      
  (Uplink)    (Downlink).     

        . 
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           -
   ( .  9.3).       ,  

ACPR (     ),     -
, ,    ( .  9.30). 

    

•    Measure  1    Freq/Dist  ,     More  . 

•     Radio Standard  . 

•        |          Enter  . 

    

   Rev A.05.50,      FieldFox  
   .     -

   *.csv. 

            -
-  

http://na.support.keysight.com/fieldfox/help/SupHelp/Reference/CustomRadioStandard.htm. 

  *.csv    FieldFox\User Data\.  -
         . 

       

    Save/Recall       Device  ,    

  .   USB  SD Card. 

•    Measure  1    Freq/Dist  ,     More  . 

•     Radio Standard  . 

•     Import Radio Standards  . 

•   *.csv      |          Enter . 

•         FieldFox,  

   Measure  1  ,     Radio Standard  ,  -

   Delete Radio Standard  . 

•       *.csv      |    -

      Enter  . 

              

   ,      FieldFox,  -
    *.csv   ,    ,   . 

    ( , GSM 450)      
FieldFox. 

9.3   

 ,     ,       
    .  ,     ,  -

      . 

    

•    Freq/Dist  . 

•     More  . 

•     Unit Freq Chan  . 
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   Unit =  Chan  ,  FieldFox       
   . 

•    Freq/Dist  . 

•   : 

∗  Center Channel  –         . 

∗  Start Channel  –         . 

∗  Stop Channel  –         . 

∗  Freq Span  –         
. 

∗           
    . 

∗     |         ,  

   Channel Step ( . ). 

∗     Enter  . 

  Uplink  Downlink 

    Chan Direction  ,      Uplink  
    Downlink  .       ,  , 
       . 

       

 

• Dn     (Downlink). 

• Up (  )     (Uplink). 

•  "–" ,      (128)     . 

•  "+" ,      (130)     . 

•    Center Channel  Freq Span,        
( )    . 

•    Start Channel  Stop Channel,        
( )    ( ). 

      ( ) 

Э         |       

  ,     Channel Step. 

•     Channel Step  . 

•        ,    |    -

 .     Enter  . 
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9.4     

      Y,      -
.  Y   10   .       
   ,        -

. 

  RF Attenuation (   )   Auto,     
 . 

   

•    Scale/Amptd  .    : 

•  Scale Type [  ]   

∗  Log  –   (   ).    Y  
        (Unit).  -

    Y       . 

∗  Lin  –  .    Y     
     (Unit).      Y  
          . 

•    (Scale),   (Reference Level)    (Ref-
erence Position). 

∗  Scale  –    ( ./ )     
 .       ,   

 |     .     Enter  . 

∗  Ref Level  –     .    -

,     Run/Hold (+/–)       . Э  

       (RF Attenuation). . Attenuation Con-
trol – Auto. 

∗  Ref Position  –     .     
  0 (  )  10 (  ).     0 ( -

 ). 

∗     More  ,     Autoscale  . Э  
   Y      -

    . 

      Y 

      ,     . 
        ,     

. 

       (Mode Preset),   -
   Preset. 

•    G  ,     More    Unit  . 

•   : 

∗ dBm (   ;   ), dBmV (   ), 
dBuV (   ), W ( ), V ( ),  ( ), dBmA (   -

), dBuA (   ). 

           
Antenna,       ( .  9.8). 
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9.5   

          -
   SA     . Э    

    SA    . ,  -
     +10       External 

Gain,           10 . 

  RF Atten   Auto,        
 (RF Attenuation). Э          (  
)     SA. 

    

•    Scale/Amptd  . 

•     More  . 

•     External Gain  . 

•       ,    |     -

.   5       .   

  Enter  . 

      ExtGain xx dB. 

9.6   

  ,    ,   RF Attenuation 
 Pre Amp.    RF Input     ,   

 FieldFox      ADC Over Range  . Э     
   ,       
 (  ). 

   RF Input    ,    -
,     FieldFox  .   -

     ,     -
  . 

       

       FieldFox    . 

   Ч : +25  (N995xA  N996xA)  +27  (  ). 

    : ± 50 . 

        .  -
        . 

   

     10 . Э      0  31   
 1 . 

•    Scale/Amptd  . 

•     RF Atten Auto Man  . 

•  Auto  –        .  -
  , ,  –10   –30 ,  FieldFox ,  

   .  RF Attenuation   
  5 ,      . 
Э       5 . 

•  Man  –     .       

,    |     .   5     -

  .     Enter  . 

      #Atten xx dB.  "#"   . 
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  (  235) 

          -
     22 .     . -

        . 

   

    (OFF). 

•    Scale/Amptd  . 

•     Preamp ON OFF  .    -
 .   ,      -

     . 

9.7      

         , 
    .       -

 RF Input  FieldFox    SA   ,    
    . Э   ,   -

     ADC Over Range  .     
    (RF Attenuation). 

      

•    ,     . 

•       5 . 

∗      ,    -
. Э    ,        -

  FieldFox. 

∗     ,  ,     
.    RF Attenuation,     -

     . 

9.8    (Field Strength) 

    -  ,   ,  -
    FieldFox.  Field Strength     

   (Antenna Factor)     ,   -
          

 . 



 9:    (SA)  

   93  Keysight FieldFox 

  

   

 

 1 –      (Antenna = ON, Apply Corr = ON). 

 2 (View) –   (Apply Corr = OFF). 

 4 (View) –        4. -
       ,  Trace 4  -

 View ( .  9.20)    ,   ON. 

•    9.2,  ,       Y. 

•   Band Power,        ( . 
 21.1). 

       

         Mode Preset  Preset.  

  Correction ON/OFF     (Mode Preset),   -
   Preset. 

•    Scale/Amptd  . 

•     More  . 

•     Corrections  . 

•   : 

∗  Apply Corrections ON OFF  –        -
. 

∗  Antenna ON OFF  –     . 

∗  Edit/Save/Recall Antennas  –       ( . -
). 

∗  Cable ON OFF  –     . 

∗  Edit/Save/Recall Cables  –       ( . -
). 
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   FieldFox 
 

        .    -
    " / ". 

       

•     New ,   Yes  ,      -
  Antenna  Cable       . 

•     Edit Antenna    Edit Cable  ,    -
   . 

•      |    : 

∗         Edit ,  
       FieldFox. 

Description –        . Э   -
  ,      . 

Antenna Unit –  ,      . -
 NONE (   ),      SA   

Scale ( .  9.4). 

 : dB µV/m (   / ), dB µA/m (   / ), dBG ( )  
dBpT ( ). 

Freq Interpolations –   LINear    . 

∗    " / "       
      (  ). 

   Cable Loss      (LOSS); -
     (GAIN),     
. 

   Antenna Factor    .  
    ,       
   ,     .    

    ,     -
.          -

: http://tdkrfsolutions.com/DataPDFs/antenna_paper_part3.pdf. 

∗     " / ",       
    . 

∗       " / ",     
   .       

. 
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•    : 

∗  Previous / Next Page  –     " / ". 

∗  Add Data  –      " / ". 

∗  Delete/Clear  , : 

∗  Delete Line  –      " / ". 

∗  Clear All  ,   Yes  –      " / "  -
     . 

   : 

•     Done  ,      . 

•     Save Abtenna    Save Cable  ,    -
    .        

FieldFox ( .  24.1).  

•     Recall Antenna    Recall Cable  ,    
       . 

•  Storage Device  –          -
 .  : Internal (  ,   ), USB 

(      USB)  SB card (  ). Э   -
,     Save/Recall Storage Device. 

      

•          Cables. 

•          Antenna.. 

•          USB    SD,  -
    . 

•         SA    *.csv,  -
       . 

•  FieldFox       *.ANT ( ),   
    Keysight. 

•  Data Link         
  SA (*.csv  *.ANT). 

        S21 (  NA) 

1.    S21   NA ( .  6.1). 

2.   Manage Folders ( .  24.1.5)    -
   CABLES. 

3.       *.csv ( .  24.1.1). 

4.   *.csv  . 

9.9     (AM/FM) 

    (Tune & Listen)      
-   -  .   

       ,  -
   3,5      FieldFox. 

     Tune & Listen     SA. Э   
     ,        -

 .    Tune & Listen      
           
. .     (Listen Time). 
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  Tune & Listen   ,  
    

      

•    Measure  1  . 

•     Tune & Listen  . 

•   .        -
   ,      . 

∗  None  –     . 

∗    –  . 

∗  FM Narrow  –   .   ,   
    . 

∗  FM Wide  –   .   ,   -
        FM 

. 

Ч   

     Tune & Listen     SA. Э   
     ,        -

 . 

      : 

1.  Preset, Mode Preset  Meas Preset     3,0 . 

2.   : 

•    Meas Setup  4  . 

•     Tune Freq  . 

•       ,    |     

.      ( .  2.9). 

3.    Mkr–>Tune Freq. 

•        ( .  21.1). 

•    Mkr–>/Tools  . 

•     Mkr–Tune Freq  ,      
 . 
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   ,        (At-
tenuation)  (   )   ( .  9.5). 

  

      Tune & Listen,  -
    ;     .  Listen Time -

   ,     ,  
       .    -

  . . 

   : 

•    Meas Setup  4  . 

•     Listen Time  . 

•       ,    |     -

.      ( .  2.9). 

  

    : 

•    Meas Setup  4  . 

•     Volume  . 

•     0  100% (  )    -

,    |     . 

•            System  ( . -

 22.3). 

    

            
    ,   : 

•    Meas Setup  4  . 

•     Demod ON OFF  . 

9.10      

  –      .    -
 ,      .  

              

           
   InstAlign       ( .  

9.23   22.5.3). 

Э      .       -
 FieldFox Configuration Guide: http://literature.cdn.keysight.com/litweb/pdf/5990-9836EN.pdf. 

   ,      
   FieldFox      SA. 

          (CW), -
     SA. 

     ,   FieldFox   
 SA. 

    ,       -
    RF Output    RF Input. 
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•    Measure  1  . 

•     Source  . 

•  Source Enable ON OFF   

∗  ON  –   . 

∗  OFF  –   . 

•  Source Mode  –   : 

∗  Tracking  –       (   -
)          , 

      (NA).    -
   Src  . 

∗  CW  –     CW    SA.   -
    Srcw  . 

∗  Coupled CW  –     CW,    " " -
    SA.       . 

      Srcp  . 

•  Normalize ON OFF  –   Source Enable ON  Source Mode = Tracking  Normal-
ize ON       Trace 4   View   -

 .          
Trace 4, . .  ,    .   -

    SrcN  . Э     
     .     -

    9.20. 

•  Source Power  –    .  : 

∗  Leveled  –    –45   0     ,  

  |      
3)

.       

  . 

∗  MAX  –        . Э  
,          . 

•  Source CW Freq  –   CW,  ,   Source 
Mode   CW. 

              

           SA,    
 300       InstAlign. 

        ,   -
     ( .  9.23). 

•    System 7 . 

•    Preferences . 

•    Preferences . 

•    Battery Saver.    Edit ,  Battery Saver ON OFF .  
  InstAlign ( .  9.23): 

•    Cal 5  . 

•    Amptd Alignment OFF  . 

                                                 
3)   N995xA/6A      Leveled  –35 . 
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9.11       (Res BW) 

  SA  Res BW     ( )  -
   .      ,   -

    .        Res BW -
   ,      (   -

     ).        
  . 

        

•    BW  2  . 

•     Res BW  . 

•   : 

∗  Auto  –   Res BW     .  -
    (   )    

  ,       -
 . 

      Man  Auto,     -
  Res BW  . 

∗  Man  –    Res BW    ,  

  |     .   (  )    

    Enter  . 

   Res BW     : 

 #Res BW x.xx XHz (   #  ,  ). 

Э       . .   (  ). 

              

  Res BW        (Sweep Type) – .  9.13. 

9.12     (Video BW) 

 Video BW   ,     -
 .     ,    
            

. Э           
Video BW,       . 

      

•    BW  2  . 

•     Video BW  . 

•   : 

∗  Auto  –    Video BW   Res BW   1:1. 

∗  Man  –    Video BW    ,  

  |     .   (  )    

    Enter  . 

              

     Man  Auto,       Video BW  . 

   Video BW     : 

 # VBW x.xx XHz (   #  ,  ). 

  Res BW / Video BW  10000,      
 Meas UNCAL  ,         Video BW. 

  Zero Span   Res BW / Video BW  100. 
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9.13    

  SA  FieldFox         -
.       (FFT  Step)     

   FieldFox. 

   SA    Spectrum Analysis Basics (App Note 
150),    - : http://literature.cdn.keysight.com/litweb/pdf/5952-
0292.pdf. 

     

•    BW  2  . 

•     Advanced  . 

•     Sweep Type  . 

•   : 

∗  Auto  –  FieldFox        -
   Res BW.      ≤ 200 , -

   FFT.   Res BW > 200    (Step) 
 . 

∗  FFT  –     FFT     Res BW. 

∗  Step  –     Step     Res BW. 
Э      ,    -

   . 

9.14     

     FieldFox       -
. Э      IF Out,      

 FieldFox ( .  2.7.3). 

        33,75   -
      ,     -

. 

      FieldFox    -
  InstAlign ( .  9.23).    FieldFox    

 ,        Meas UNCAL  , -
   . 

             
     :  

 http://na.support.keysight.com/fieldfox/help/SupHelp/FieldFox.htm   

      

       Zero Span ( .  9.16).   -
 FieldFox,        : 

•    BW  2  . 

•     Advanced  . 

•     IF Output Use  . 

•   : 

∗  OFF  –      IF Out. 

∗  Narrow  –        5 . 

∗  Wide  –        25 . 
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9.15      (Sweep Acquisition) 

   Auto     Sweep Acquisition,  
           

 (CW) ,         
 .      ,    

     . 

,   SwpAcquisition   Auto,    GSM   
   FieldFox,        . , -

  ,     SwpAcqusition,     
        .   

 SwpAcquisition    (      
 ),     . 

 

 GSM    ;   ON,    
OFF;    = 218 ,   = 12,5%.  

           
 SwpAcquisition = 50. 

   Sweep Acquisition 

•    Sweep  3  . 

•     SwpAcquisition Auto Man  . 

•   : 

∗  Auto  –         
  . 

∗  Man  –       1  5000,   1 -
      ,   5000 -

      .  

 #      ,  . 

   Detector  Video BW   ,   Auto Sweep Ac-
quisition   1.        ,    
Auto,   . 

              

          ( .  
2.5). 
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9.16       (Zero Span) 

      Zero ( )      
.       ,       -

      . Э      
    . 

   Zero Span 

•    Center     . 

∗    Span   0 . 

∗      Zero/Last Span  .     -
       0    

   . 

      Zero Span 

•    Sweep  3  . 

•     SweepTime  . 

•            
  ( .  2.9). 

    ,       
,      Meas UNCAL  .  .04.00  

FieldFox       ,     
   Zero Span. 

 

 GSM,   ,   0  3. 
 

       .   
Single  ,         . 

          , 
    . 
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9.17  

         ,   
    . Э          

 Zero Span (   ),     .   -
       ,    Res BW 

  200 . 

          -
  FFT,      - : 

 http://na.tm.keysight.com/fieldfox/help/FieldFox.htm 

              

          FFT ( .  
9.13)    Zero Span ( .  9.16). 

  

•    Sweep  3  . 

•     Trigger Settings  . 

•     Trig Type  . 

•   : 

∗  Free Run  –       FieldFox.  
      . 

∗  External  –     TTL   Ref In / Trig In, -
      FieldFox.      

      1,7      
     1,0  ( .      ). 

∗  Video  –       SA RF Input,   -
     .      
    Res BW ≤ 200 . Э    -
,     ,   . 

   

 Trigger Slope   (   ) ,  -
 . 

•    Sweep  3  . 

•     Trigger Settings  . 

•     Trig Slope  . 

•   : 

∗  Pos  –    ( )  . 

∗  Neg  –    ( )  . 

  

           -
    .      

.      ,    
 ,   ,        

. 

•    Sweep  3  . 

•     Trigger Settings  . 

•     Trig Delay  . 

•       ,    |     .  

•       ( .  2.9)    Enter  

. 
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     ,    -
    (   )     .  

       (    ) – 
.  9.4). 

         (Zero Span).  
         Zero Span.  -

            
             

 .         -
 . 

•    Sweep  3  . 

•     Trigger Settings  . 

•     Trig Level  . 

•         ,    |    

 .  

•       ( .  2.9)    Enter   

   (Auto Trigger Time) 

            
   ,     . 

    ,   0.   Auto Trigger 
  OFF,  FieldFox   ,      

    . 

•    Sweep  3  . 

•     Trigger Settings  . 

•     AutoTrig Time [  ]  . 

•      (Auto Trig Time)    -
. 

•       ( .  2.9). 

9.18   Single / Continuous / Restart 

              

       SA. 

      –  ( )  

         Single    Run / Hold  +/–  . -

    Hold / Single        
 ,          . 

       

•    Sweep  3  . 

•     : 

∗  Continuous  –  . 

  ON  –       . Э    

  .      Run / Hold  +/–    Single  -

         (Hold)  -
. 

  OFF  –       (Hold).   -

  Run / Hold  +/–    Single        

  Hold.     Hold      →. 
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∗  Single  –   Continuous OFF     
     Hold. 

∗  Restart  –   1    .   Hold -
        Hold.   -

     MaxHold  MinHold ( .  9.22). 

9.19    (Points) 

 Points        .   -
 ,          . 

      . 

    

•    Sweep 3  . 

•     Points [  [  . 

•     :   101 | 201 | 401 | 601 | 801 | 1001  . 

9.20    

  SA       .   -
 SA     . 

      SA     : 

W = Clear/Write; M = MaxHold; m - MinHold; A = Average; V = View. 

      

•    Trace  6  . 

•       Trace 1,2,3,4  ,     
 .     : 

∗  1 –       2 –     

∗  3 –      4 –    

•     State [  ]  . 

•     : 

∗  Clr/Wr  (Clear/Write) –        -
. 

∗  MaxHold  –           
  . .   9.22. 

∗  MinHold  –           -
  . .   9.22. 

∗  Average  –            
   (Average Count). .  9.22. 

∗  View  –        . Э   -
   . 

∗  Blank  –   . 

•     Default All  ,      , -
  :  1 (Clear/Write);    (Blank). 

              

  4         
(  9.10),             

 (  9.8). 
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9.21   

  SA      : 

•   ( . ) 

•     ( .  9.24) 

•     ( .  9.26) 

•      ( .  9.12) 

    ,     . -
    ,         -

. 

    

•    Meas Setup  4  . 

•   : 

∗  Auto  –  FieldFox        -
 .      Average   -

 ,    Channel,     Power Av-
erage.      Log Average. 

∗  Log  –  . Э       
.    ,       
 LgAv. 

∗  Power  –  .       -
.        .   

   2,5  ,    .    -
,        PAvg. 

9.22   

   (Average Count)       -
  .        -

    .    ,    
  . 

      Average, MaxHold  MinHold,   -
          . 

     ,    Sweep  3   Continuous    OFF, 

    Restart  ,       1, -
 <n>       Hold. 

    

•    Meas Setup  4  . 

•     Average Count  . 

•    1  10000    ,    |     

. 

•    Enter  . 

9.23   InstAlign 

  SA        -
        FieldFox.  -

   (  ),      -
   .   ,         

,     . 
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       (Independent Source),   -
   .        .  

     9.10. 

     , ,   ,   -
   . 

     

Э         Preset  Mode Preset. 

•    Cal  5  . 

•     Amptd Alignment  . 

•   : 

∗  Auto  – Э     .     
  30        1° . Э   

          . 

∗  OFF  –     .    
 . 

∗  Hold  –    ,     -
     . 

∗  Align Now  –         
 .       ,     

    . 

9.24   

  SA     ,    " ".   
    Resolution ( .  9.19).     
            -

    . 

            
  [     / (    – 1)].  -

          . 
 

   

 ,     
Positive Peak, Sample  Negative Peak 

    

       .    , 
   #    . ,  

# Nrm ,    (Normal)     . 

•    Trace  6  . 

•     Detector . 
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•   : 

∗  Auto  –     ,    -
  (      #). 

∗  Normal  [Nrm] –  .      -
   ,   Positive Peak,    -

 ,    Sample.       
  ,        .   

         .    
        .    

   ( . .       ),   
Normal   Positive Peak. 

∗  Positive Peak  [Pk] –        -
 . Э      .    -
       . 

∗  Negative Peak  [NPk] –        -
 . 

∗  Sample  [Smp] –         . 
Э          .    -

   . 

∗  Average  [#RMS] –      -
   . Э      . 

9.25   

  –    ,       
    . Э       . -

     ,   ,     -
  PASS/FAIL.    ,   .   

   21.2. 

   

    

      

•    Limit  8  . 

•     Display Line OFF ON  . 

•     Y      |         

 Enter  .           -

       Enter  . 
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9.26   

        ,    -
         Res BW = 1 . 

    Res BW = 1  ,   10     -
 . 

  (       SA)   -
  ,       1 . 

   (  " ")       -
  (Noise Marker).         -

       .       .  
,    ,      ,  

        . 

 ,    ,    -
  Average        PAvg  . Э  ,  

 Detection   Auto ( .  9.24). 

   ,    Res BW.     
     (   ),       

 . 

     ,    .   -
    ,      (1Hz).   

   21.1. 

      

•    Marker  ,      (Normal)   -

   . 

•     More  . 

•     Marker Function  . 

•     Noise ON OFF  . 

9.27  Band/Interval Power 

 Band/Interval Power (       SA)   -
       (  " ").   

     .    -
     (Band Span). 

Э            ( . -
 9.30.4). 

      Zero Span,    -
,        .     -

  Interval Span ( .   9.16). 

        Auto,      -
 Band/Interval Power,      Average (RMS),    

   Power.        
   .       9.24, 

    –   9.21. 

: 

•       (Zero Span)  Interval Power Marker -
       . 

•          Band Power Marker  
      . 
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      Band/Interval Power 

•    Marker  ,      (Normal)   -

          . 

•     More  . 

•     Marker Function  . 

•     Band/Int Power  . 

•     Band (or Interval) Span  . 

•   : 

∗  Auto  –     5%       
 1/2   .  Band Span    -

   5%,      . 

∗  Man  –           |     

,     Enter  .        

       .   
    Band Span      -

  . 

9.28     

Э         (SA).   -
       .   -

      FieldFox    -
   ( .  22.6.3). 

   ,  FieldFox      
   ,      1       

    .      . 

    (Frequency Counter),     
 . 

    

•    Marker  . 

•     Normal  ,  Delta    Peak  ,    
      . 

•        .    
    . 

•     More  . 

•     Freq Count ON  . 

•   Freq Count ON     ,  
   CW      .    -

      .   FieldFox  
  HOLD,     Single  ,    -

 . 

9.29      

     Audio Beep,    
,          -

    .        
  ,    Y     .  -

,         ,  
     .    ,   -

       .      
 9.4. 
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          ,  
 Band/Interval Power ( .  9.27). 

    

•    Marker  . 

• ( )     Marker 1 2 3 4 5 6  ,   -
       .    , -

    . 

•     More  . 

•     Marker Function  . 

•     Audio Beep ON OFF  . 

   ,   FieldFox    Hold. 

    ,     
 Marker 1 2 3 4 5 6     Audio Beep   . 

     ,    System  ,  

   Volume  . 

   Meas UNCAL 

        Meas UNCAL,  -
 FieldFox          -

.  ,         –200 . 

  Meas UNCAL     : 

•   Zero Span,       (Sweep 
Time)     Res BW.       

 Res BW  Sweep Time. 

•   Res BW / VBW  10000,      -
   VBW. 

   (*) 

  SA,          ,   
      . Э   , , 

    Res BW      Hold.  -
 ,    ,      -
.         .  

9.30   

  SA    :   ,   
       . ,    

9.30.1 – 9.30.4,     . 

9.30.1       

           
  ,     (Radio Standard),   

Units = CHAN.      ,    9.2  9.3. 

     ,   : 

•   UNITS = FREQ         
      (     ),  

    .      . 

•   UNITS = CHAN  FieldFox      , 
  ,     .     -

      Start CHAN, Stop CHAN  Center CHAN.  
    . 
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     ,   ,   -
 BW, Offset, RRC, Integration BW  Span     .  

,          (Res BW)  
  Auto(couple).     ,     -

 Units = Chan. 

9.30.2    (Measurement Preset) 

          
    .       , 

   (Center Frequency),  (Preamp ON|OFF),   -
 (RF Attenuation),  (Markers),   (Limits)    (Radio 

Standard). 

    

•    Preset  ,     Measurement Preset  . 

9.30.3   

        ,   
     15 .   , 
         -
    : 

•   (Averaging Type)   Power. 

•   (Trace State)   Average. 

•  (Detector)   Average. 

•   (Count)   15. 

          . 

    ,   : 

•    Meas Setup  4  . 

•     Average Enable ON OFF  (   OFF -
    1). 

•     Average Count  . 

•      1  10000    ,  

  |     . 

•    Enter  . 

 

         . 
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9.30.4      ( ) 

     (Channel Power)      -
   (Integration Bandwidth  IBW).  IBW   

      . 

 

   ;  190  ;  GSM850 
 

       : 

• Channel Power –         -
. 

• Power Spectral Density –     ,  
      1      ,   

        ( .  9.26). 

       

•    Measure  1  . 

•     Channel Measurements  . 

•     Channel Power  . 

   Channel Power,      
  :  ,     . 

   

      ,     -
,        .    -
           

.  

           
 .      ,    -

  ,     .     -
    (Span),       -

. 

   ,      
.        9.2.  

    ,   : 

•    Meas Setup  4  . 

•     Integration BW  . 
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•    100   3     ,    |    -

 . 

•    Enter  . 

       

         -
 : Res BW, Video BW  SwpAcquisition (  ). Э     -

   SA        . 

•    (Measurement Preset) .   9.30.2. 

•   .   9.30.3. 

•   RRC .   9.30.7. 

9.30.5      

      (Occupied BW)    -
          ,  -
     .      

       .  -
       (  ). 

        

•    Measure  1  . 

•     Channel Measurements  . 

•     Occupied BW  . 

   Occupied BW,      
  :  ,     . 

 

    ;  190  ;  
 GSM850 
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   (Frequency Span) 

      ,     -
    .        

           -
 .      ,    9.2  9.3. 

    : 

•    Freq/Dist  . 

•     Freq Span  . 

•       ,    |     -

. 

•    Enter  . 

   (Power Percent) 

Э            -
 .    99%     . -

  (1%)    0,5%     -
. 

    : 

•    Meas Setup  4  . 

•     Power Percent  . 

•    10  99,99    ,    |    -

 . 

•    Enter  . 

        

         -
 : Res BW, Video BW  SwpAcquisition (  ). Э     -

   SA         
. 

•    (Measurement Preset) .   9.30.2. 

•   .   9.30.3. 
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9.30.6       (ACPR) 

 ACPR         (   ) -
.      ,     

      . 

     ,            
 .       (Limits)   -

      . 

   

GSM 850-Ch 251-Up     (Offset).     
        . 

 
   ACPR     ,    

     (dBm),        
    (dBc). Э   .   Meas Type ( . 

   ),         
. 

   ACPR 

•    Measure  1  . 

•     Channel Measurements  . 

•     Adjacent Channel Power  . 

    ACPR,     -
   :  ,     . 

Ч     

   ,     
      .         

  Freq/Dist  .      ,    9.2  9.3. 

      ACPR,    -
.     ,     ACPR   

    . 
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          ,  
  . 

    ,   : 

•    Meas Setup  4  . 

•     Integrating BW  . 

•    100   100     ,    |    -

 . 

•    Enter  . 

   (Offset)  

 Offset ( )   ,    .   
   .        Offset Freq  

Integ BW.       (    )  -
 (    )  . 

•    Meas Setup  4  . 

•     Offsets  . 

•     Offset |1| 2 3  ,   . 

•     Offset State  ,      ON  OFF. 

•   Offset Freq  . Э         
  .       . 

•   Offset Integ BW  . Э   ,       
 (     Offset Freq      Off-

set Freq). 

        

          , 
     FAIL (  ). Э  ,  -

   dBc (     Offset)   . 

        ACPR  : 

•    Limit  8  . 

•     Offset (1 2 3)  . 

•   : 

∗  Lower Offset  –        . 

∗  Upper Offset  –        . 

•       ,    |     -

. 

•     Limit Test ON OFF  . 

  (Measurement Type) 

Э           -
      .    ACPR    

 ,         (dBm),  
          (dBc). 

   : 

•    Meas Setup  4  . 

•     More  . 

•     Meas Type  . 
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•     : 

∗  Total Pwr Ref  –        -
 (dBm),          -

   (dBc). 

∗  PSD Ref  (   ) –    -
 ,         -

 1      ,       
    ( .  9.26). 

           . 

•  Auto  –  dB  dBc       -
       . 

•  Man  –  dB  dBc        Ref 
Value       . 

∗     Ref Value  . 

∗       ,    |     

. 

         
 

         -
 : Res BW, Video BW  SwpAcquisition (  ). Э     -

   SA         
 . 

•    (Measurement Preset) .   9.30.2. 

•   .   9.30.3. 

9.30.7   RRC 

       
      -

 RRC (     
   ). 

  RRC    
    , 

  " "   
 .     , -

   RRC,    -
  RRC,    -

  . 

      
  0,22 RRC 

 RRC       ,     -
  . 

     RRC: 

•    Meas Setup  4  . 

•     RRC Weighting ON OFF  . 

•     More  . 

•     RRC Alpha [  ]  . 

•     0 (  )  1 (  )   

 ,    |     .    

 0,22. 

•    Enter  . 
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10        
 (RTSA) –  350 

  RTSA     SA RF IN.    RTSA   
     Understanding and Applying Probability of Intercept in Real-Time 

Spectrum Analysis (App Note): http://literature.cdn.keysight.com/litweb/pdf/5991-4317EN.pdf. 
 

  

 . 10-1 Э  RTSA   
 

      Bluetooth     RTSA. 

  10 

10.1    RTSA ............................................................................................. 120 

10.1.1    RTSA ...................................................................................................... 120 

10.1.2   ............................................................................................................... 120 

10.1.3     ............................................................................................ 121 

10.1.4   .................................................................................................................. 122 
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10.1    RTSA 

  RTSA,         . -
   ,         -

. 

10.1.1     RTSA 

•    Mode  . 

•     Real-Time SA  . 

              

     RTSA        
( ,  ),         

 IF Flatness.        FieldFox   
"Start IF Flatness alignment".    . 

10.1.2    

        ,    -
 .       995 ,   -

    –100 .    FieldFox   
  0 ,    . 

              

      –100 ,      
 9  ÷ 100  (     ).  9  ÷ 100  (     

)    ,    -
.    http://literature.cdn.keysight.com/litweb/pdf/5990-9783EN.pdf. 

      : 

•     (Center)     (Span).  
     280   10 . 

•    (Start)   (Stop) . 

•   Marker → Center (frequency) – .  21.1. 

    

•    Freq/Dist  . 

•      : 

∗    Center    Freq Span  – Э      
 .     .   

(Center)     .  Freq Span    -
      .       

  ,  ( )        -
. 
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∗    Start    Stop  –   (Start)    ,   
 (Stop) –   .       , -

 ( )        . 

∗  ( )     More , : 

–     CF Step        
   ,      -

. 

–     Freq Annotation      : 

 AutoSelect  (  ) – FieldFox     
(CenterSpan  StartStop). 

 CenterSpan  –       . 

 StartStop  –       . 

–     Full Span  –     
 10 . 

•           , 

-    |     . 

•   -    |      Enter  .   

            -
 RTSA.  

•         ( . -
   2.9). 

10.1.3      

      Y,      -
.  Y   10   .       
   ,        -

. 

  RTSA    .    Y  
    (dBm).   Y     -

     . 

  RF Attenuation (   )   Auto,     
 . 

   

•    Scale/Amptd  .    . 

•    (Scale),   (Reference Level)    (Ref-
erence Position). 

∗  Scale  –    ( ./ )     
 .       ,   

 |     .     Enter  . 

∗  Ref Level  –     .    -

,     Run/Hold (+/–)       . Э  

       (RF Attenuation). .  10.1.5. 

∗  Ref Pos  –     .     -
  0 (  )  10 (  ).     0 (  

). 
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10.1.4    

          -
   RTSA     . Э    

    RTSA    . ,  -
     +10       External 

Gain,           10 . 

  RF Atten   Auto,        
 (RF Attenuation). Э          (  
)     RTSA. 

    

•    Scale/Amptd  . 

•     External Gain  . 

•       ,    |      

(    ,    ).    
 5       .    

 Enter  . 

      ExtGain xx dB. 

10.1.5    

  ,    ,   RF Attenuation 
 Pre Amp.    RF Input     ,   

 FieldFox      ADC Over Range  . Э     
   ,       
 (  ). 

   RF Input    ,    -
,     FieldFox  .   -

     ,     -
  . 

      

       FieldFox    .  
     (Data Sheet)    : 

 http://literature.cdn.keysight.com/litweb/pdf/5990-9783EN.pdf. 

   Ч : +25  (N995xA  N996xA)  +27  (  ). 

    : ± 50 . 

        .  -
        . 

   

•    Scale/Amptd  . 

•     RF Atten Man Auto  . 

•  Auto  –        .  -
  , ,  –10   –30 ,  FieldFox ,  

   .  RF Attenuation   
  5 ,      . 
Э       5 . 

•  Man  –     .     0  30   -

 5     ,    |     .  

   Enter  . 

      #Atten xx dB.  "#"   . 
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10.1.6    (  235) 

          -
     15 ÷ 20  (    ).   -

  .        -
  ,       -

 . 

   

    (OFF). 

•    Scale/Amptd  . 

•  Preamp ON OFF  –   ,      
     . 

•  Auto  –    Auto,       
    .      , -

             . 

10.1.7       

         , 
    .       -

 RF Input  FieldFox    SA   ,    
    . Э   ,   -

     ADC Over Range ,       
 , , .       

   (RF Attenuation). 

      

•    ,     . 

•       5 . 

∗      ,    -
. Э    ,        -

  FieldFox. 

∗     ,  ,     
.    RF Attenuation,     -

     . 

10.1.8      

 ,     . 

      

      Density Spectrum  Spectrogram,   
FieldFox      . 

     

•    Measure 1 . 

•      : 

∗  Density Spectrum  –  .       
    ( . . 10-2  . 10-3). 

∗  Spectrogram  – .         
 .      ,   

,     ( . . 10-4). 

∗  Real-time Spectrum  –          
 ( . . 10-5).. 
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  . 

 

  

 . 10-2  (Density Spectrum)      1     
 400  

 

  

 . 10-3  (Density Spectrum)    (    , 
   ) 
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 . 10-4  (Spectrogram) 
 

  

 . 10-5      (Real-time Spectrum) 

  
 100  

 

 ±2  



 10:        (RTSA) –  350 

   126  Keysight FieldFox 

10.1.9        (Res BW) 

  RTSA  Res BW     ( )  
   .   ( )    ,  

     .        
Res BW    ,       -

 (        ). 

      

      AUTO   Res BW.  -
 Res BW           -
      .       

 ,        " ". 

   Manual RBW,  FieldFox     , -
          .  ,  

          ,   
      RBW. 

        

•    BW  2  . 

•     Res BW  . 

•   : 

∗  Auto  –   Res BW     .  -
    (   )    

  ,       -
 . 

      Man  Auto,     -
  Res BW  . 

∗  Man  –    Res BW    ,  

  |     .   (  )    

    Enter  . 

   Res BW     : 

 #Res BW x.xx XHz (   #  ,  ). 

Э       . .   (  ). 

10.1.10   

 ,          
 RTSA    ,   , ,   ( -
). 

              

       Density Spectrum  Real-Time Spectrum. 

  

•    Sweep  3  . 

•     Trigger Settings  . 

•     Trig Type  . 

•   : 

∗  Free Run  –       FieldFox.  
      . 

∗  External  –     TTL   Ref In / Trig In, -
      FieldFox.  
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            1,7  
         1,0  ( .   

   ). 

        ,       
   SA RF Input.   ,  ,    

     . 

∗  Video  – .       SA RF Input,  -
      .  -

        . .   "  
", "  ", "  ", "   "  " -
 ". 

              

          ,  
        : "Video TrigLevel was HW Limited, it is x.xx dB 

above current capability" ("    ,   .    
").     ,      . 

∗  RF Burst  –   (  ).  ,   
  ( )       . Э   

          ,  
,       . .   "  -

", "  ", "  ", "   "  " -
 ". 

∗  Periodic  –  .     .  -
      Offset. 

 : 

–  Period  –     (100  ÷ 400 ). 

–  Offset  –       (–100  ÷ 100 ). 

–  Reset Offset Display  –        0,000000 . 

   

 Trigger Slope   (   ) ,  -
 . 

•    Sweep  3  . 

•     Trigger Settings  . 

•     Trig Slope  . 

•   : 

∗  Pos  –    ( )  . 

∗  Neg  –    ( )  . 

  

           
 .  

•    Sweep  3  . 

•     Trigger Settings  . 

•     Trig Delay  . 

•       ,    |     . 

 : 0 ÷ 10 . 

•       ( .  2.9)    Enter  
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        ,  -
       . .   10.1.3. 

     ,    -
       .   -

           .  
         Zero Span.  -

            
 ( , )         

      .     -
      . 

•    Sweep  3  . 

•     Trigger Settings  . 

•     Trig Level  . 

•         ,    |    

 .  : –210 ÷ 30 . 

•       ( .  2.9)    Enter   

   (Auto Trigger Time) 

            
FieldFox     Wait  . 

           -
  ,     . 

  Auto Trigger   OFF,  FieldFox   ,  
     . 

•    Sweep  3  . 

•     Trigger Settings  . 

•     AutoTrigger  . 

•      (Auto Trig Time)    -
.  : 1  ÷ 100 . 

•       ( .  2.9). 

•     ,   0    
   AutoTrigger  . 

  (Trigger Hold-Off) 

Э      ,    .  
      .  : 0 ÷ 10,000000 . 

          -
 .        . 
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   . 

   FieldFox     ,  
   . 

  
 •   (VidT),   ( ),   (/) 

•      (      –35 ) 

10.1.11    Single / Continuous / Restart 

      –  ( )  

         Single    Run / Hold  +/–  . -

    Hold / Single        
 ,          . 

              

     (       
Hold / Single)      On  System > Preferences > Preferences > Battery Saver. 

      22    22.6. 

       

•    Sweep  3  . 

•     : 

∗  Continuous  –  . 

  ON  –       . Э    

  .      Run / Hold  +/–    Single  -

         (Hold)  -
. 

  OFF  –       (Hold).   -

  Run / Hold  +/–    Single        

  Hold.     Hold      →. 

∗  Single  –   Continuous OFF     
     Hold. 

∗  Restart  –   1    .   -
   OFF,    ,  -   

 (Trace State)   RMS Average, MaxHold  MinHold. Э   
      Spectrogram. .   10.1.16. 
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10.1.12     

    Acq Time         
       Density Spectrum  Real-Time Spectrum. 

     

•    Sweep  3 . 

•  : 

∗  Acq Time  –   .    ,    
  Density Spectrum  Real-Time Spectrum. 

–  Auto  (   )–  FieldFox     
       (   20 ). 

–  Manual  –       . 

10.1.13     (Points) 

 Points        .   RTSA -
  561  . Э        

. 

10.1.14     

  RTSA         .  
  RTSA     . 

      RTSA     : 

W = Clear/Write; M = MaxHold; m - MinHold; A = Average; V = View. 

      

•    Trace  6  . 

•       Trace 1,2,3,4  ,     
     .       

  (    ): 

∗  1 –       2 –     

∗  3 –      4 –     

•     State [  ]  . 

•     : 

∗  Clr/Wr  [W] (Clear/Write) –        -
. 

∗  MaxHold  [M] –          
   . .   10.1.16. 

∗  MinHold  [m] –           
  . .   10.1.16. 

∗  RMS Average  [A] –          -
     (Average Count). .  10.1.16. 

∗  View  [V] –        . Э   
   . 

∗  Blank  –   . 

•     Default All  ,      , -
  :  1 (Clear/Write);    (Blank). 
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10.1.15    

  RTSA     ,    " ". .  -
 10.1.13.             -

        . 

            
  [     / (    – 1)].  -

          . 

   RTSA         
 . 

    

          .  -
     . ,  N , 
   (Normal) . 

•    Trace  6  . 

•     Detector . 

•   : 

∗  Auto  […] –     ,    
 . 

∗  Normal  [N] –  .      -
   ,   Positive Peak,     

,    Sample.        
 ,        .    -

        .    
        .    

   ( . .       ),   
Normal   Positive Peak. 

∗  Positive Peak  [P] –         
. Э      .     
      . 

∗  Negative Peak  [ ] –         
. 

∗  Sample  [S] –         . Э  
        .    -

   . 

∗  RMS Average  [A] –    (RMS)  -
    . Э      . 

          
  . 

10.1.16   ,      

   : 

•    Meas Setup  4 . 

      : 

∗  Average Count  –  .      -
   ( . . MaxHold, MinHold  RMS Average). .   

"  ". 

∗  Show Density  (  Density Spectrum) –   . 

∗  Blue Limit %  (  Density Spectrum) –    ,  
   (0,05% ÷ 100%,   0,05%). Э     -

         FieldFox. 
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∗  Red Limit %  (  Density Spectrum) –    ,  
   (0,05% ÷ 100%,   0,05%). Э     -

         FieldFox. 

∗  Blue Limit dBm  (  Spectrogram) –    ( ) ,  
   (–210  ÷ 30 ,   –90 ). Э     

         FieldFox. 

∗  Red Limit dBm  (  Spectrogram) –    ( ) ,  
   (–210  ÷ 30 ,   –50 ). Э     

         FieldFox. 

              

            -
        FieldFox.     ( )   

         ( )    
    FieldFox. 

  

   (Average Count)       -
   (RMS Average). (       Max-

Hold  MinHold).         -
   .    ,     

 . 

     ,    Sweep  3   Continuous    OFF, 

    Restart  ,       1, -
 <n>        Hold  . 

    

•    Meas Setup  4  . 

•     Average Count  . 

•    1  10000    ,    |     

. 

•    Enter  . 

10.1.17          
   (InstAlign) 

  RTSA       -
            
  FieldFox.    InstAlign (  ),  
       .  

     , ,   ,   -
   . 

         InstAlign 
(    Hold)   . 

              

     RTSA      -
,       ,    . 

    ,       -
     .       -

,     .    "Start IF Flatness 
alignment",    ,  . 
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Э         Preset  Mode Preset. 

•    Cal  5  . 

•     Amptd Alignment  . 

•   : 

∗  Auto  – Э     .      
 ,    ,    -

 ,     300 ,    -
  1°    . Э       
     . 

    ,    . Э    -
       .   -

       5°    25 .  
,         FieldFox, 
    ,   ,   

  . 

∗  OFF  –    .     -
. 

∗  Hold  –   ,      -
   . 

∗  Amptd Align Now  –        -
 .       ,     -

 . 

      FieldFox    Amptd? ,  -
    . Э      OFF 

     Auto  Hold,      -
. 

     Ч 

Э         Preset  Mode Preset. 

•    Cal  5  . 

•     IF Alignment  . 

•   : 

∗  Auto  – Э     .      
 ,    ,    -

 ,     300 ,    -
  1°    . Э       
     . 

    ,    . Э    -
       .   -

       5°    25 .  
,         FieldFox, 
    ,   ,   

  . 

∗  Hold  –   ,      -
   . 

∗  OFF  –         . 

∗  IF Align Now  –    

      FieldFox    Amptd?   ,  
      . 
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10.1.18    

  –    ,       
   RTSA. Э       . 

  

 . 10-6     

      

•    Limit  8  . 

•     Display Line OFF ON  . 

•     Y      |         

 Enter  .           -

       Enter  . 
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10.2   

      . Э   -
          

    . 

Э        . 

10.2.1    (  RTSA) 

              
 .      " " . 

  

 . 10-7   –    (Overlay) 

    Spectrogram 

•    Meas  1 . 

•     Spectrogram . 

    

        . Э  -
      ,     . 

  RTSA: 

•    Measure Setup 4 . 

•     Spectrogram View . 

•      : 

∗  Overlay  –        .  
  : 340. 

∗  Top  –     .    : 
130. 

∗  Bottom  –     .    -
: 130. 



 10:        (RTSA) –  350 

   136  Keysight FieldFox 

10.2.2       

     

,    Waterfall (   )  Spectrogram, -
     : 

•  –    

•  –    

              

          ,   -
   ( .  22.5.2). 

 " "  " "     ,    
. " "      " " . 

  RTSA: 

•    Meas Setup  4  . 

•   : 

∗  Red Limit  –      |   ,      -

   . Э        
      . 

∗  Blue Limit  –      |   ,      -

   . Э        
      . 

   

   Sweep  3  ,     Restart  . 

10.3     (  RTSA) 

    (Record/Playback)      -
 RTSA    .       
   . 

    ,     ( -
)        . 

   GPS,         
,     . 

       FieldFox,    SD   
-  USB. 

      

   (Density Spectrum)  .      -
. .  10.3.4. 

              

          (Density Spectrum)  -
     (Real-Time Spectrum). Э      . 
.  10.3.4. 

10.3.1     

  –       ,    -
  . 

    ,       -
 .         -

 .      . 
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  ,      .   
    Preset (  Mode Preset),     (  

 ),       RTSA    . 

         ,   
. 

     ? 

       .   
   . 

      ,    -
 ,     ,       -

    ( ).   ,   -
   . Э          

4     .     ,  -
  .  

    ,     -  
USB     SD.   ,    10.3.9. 

         Record Interval 
(     )    ( .  10.3.6). 

       

     : 

•     Session Data  . 

•     TraceRecordLimit <n>  (n –   -
,    ). 

•  Clear All Records  –       ( .  10.3.9). 

      

И И !    Clear All Records      . 

10.3.2     FieldFox      
  

   

         (State)   -
    State ( .  10.3.3),     

      ,      .  
        . 

    (State)   RTSA:  

Acquisition Time, Detector(s), External Gain, Frequency Range, Preamp On/Off, Resolution BW, RF At-
tenuation, Trace State(s), Trigger Settings. 

         ( ,   
 ),        . Э   -

        .    -
,  . 

   

          
.           -
     . 

  RTSA      "  ";     
  (Trace State).        
;     Density  Spectrogram.    

 ,   Real-Time Spectrum  Density   RTSA     
,         . 
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•          .  -
         

(Paused). 

10.3.3       

   -         
,     ,      ,  

  (State Tag).  

 ,             
(User Tag)    , ,  .    

      . 

            -
,     . 

Э   

            -
 : 

 

: 

•  AutoSession  –      .  02  –  ,  -
     .       

  ( .  10.3.9). 

•  92/95  –        ;     
92  95    . 

•  state 4/5  –             
 :  4  5    . 

•  *  –   ,   .   #  ,   
 . 

•  Sep.22…  –     . 

   GPS ( .  22.10),       -
     . 

                

      ,       ,  
: 

•        HOLD  ? (   ) 

•     (Sweep),     OFF   Continuous  . 

•          Paused  ? (   ) 

•        Interval    ?  
(   ) 

10.3.4     

•    Trace  6  . 

•     Record Playback  . 

•  : 

∗     New Session  , : 

∗     Recall Session  ,     Open   
 . 
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•     Recorder Player  . 

•     Record  . 

         REC  . 

      : 

•  Pause Resume  –         . 
     .    ,  -
 . 

•  Stop  –   .     : 

∗     Play  ,      . 

∗     Record  ,   . 

•  User Tag  –    ,      -
 . Э            

( .  10.3.3). 

10.3.5     

•    Trace  6  . 

•    ,   .   : 

•     Record Playback Setup  . 

∗     Recall Session  .  
          Open  . 

              

       ,      -
  . 

•     Recorder Player  . 

•     Play  . 

           
  PLAY  .      ,     

1       . 

      : 

•  Pause Resume  –   .     
: 

∗     Pause Resume  ,   . 

∗     Playback State/Tag  . Э     -
        .   -

 ,    |         1   -

   ( .  10.3.3). Э  ,   -
. 

∗     Playback Trace  . Э    -
    (Paused).     ,   

 ,    .    , 

   |         1    . 

•  Stop  –   .     : 

∗  Play  –     1. 

∗  Record  –       . 

∗  Record Playback Setup  –         
   . 
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10.3.6    

     ,   : 

•    Trace  6  . 

•     Record Playback  . 

•      New Session      Recall  ,  
  . 

•     Recording Configuration  . 

  : 

∗  Record Time  –      .    
 ,    .    1 

  1  ( )    ,    |    -

 .    ,         
 ,      . 

∗  Record Source  –        FieldFox ( .  
"  "   10.3.7).   : 

∗  First Active Trace  (  ) –      -
  (1, 2, 3  4), . .  ,  View  Blank. 

∗  Trace 1,2,3,4  –         . 

∗  Record Interval  –       .  
   MIN (   ,    

).    0  (  )  10000  (   )  -

  ,    |     . 

∗  Segment Count  –     ,    -
 .     Pause/Resume    Record  , 
   N ,   Stop  ,    .  

   OFF,      -
  .  

    ,          
,         . 

10.3.7    

  RTSA        .   
  Record/Playback       (  

 ). 

              

          ( .  9.20). 
 

  

 . 10-8  RTSA:      -  
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  RTSA 

      

   (Density Spectrum)  .      -
. 

•        . 

•      1, 2, 3  4,      -
  (Max Hold, Min Hold  . .). 

•        ,   .    
    ,      ,    -

     . 

10.3.8    

        ,    
   .      . 

 ,           Play-
back Trace,            

 Playback State/Tag ( .  10.3.5). 

   : 

•       . 

•     Playback Configuration  . 

•     Playback Interval  . 

•       0 (  )  100    , 

   |     .       

    ( .  2.9). 

•    Enter  . 

10.3.9    

•    Trace  6  . 

•     Record Playback  . 

•     Record Playback Setup  . 

     ,    . 

•     Storage Device  ,      -
   . Э      Save/Recall 

Storage Device. 

•   : 

∗  Internal  –   FieldFox (  ). 

∗  SD Card  –    SD (   ). 

∗  USB  –  -  USB (   ). 

•     Manage Sessions  . 

              

       ,      -
  . 

•   : 

∗  Rename  –        FieldFox.   
  AutoSession (n),  (n) –   .    -

 FieldFox,    24.1.1. 
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∗  Sort  –       ( by Name ),   ( by Date )   -
  ( by Size ). 

∗  Delete  –    (    )   -
. 

∗  Copy  –             -
    "Copy_"   ,   . 

∗  Copy All  –             
       "Copy_"   ,   

. 

∗  Delete All  –    . 

10.3.10      (   RTSA) 

     ,      
      . 

•    Trace  6 . 

•     Record Playback  . 

•     New Session  . 

•     Recording Configuration  . 

•   Record Source   Trace 1. 

•     Back  . 

•     Recorder Player  . 

•     Record        . 

•   ,     Stop  . 

Э    . : 

•    Trace  6  . 

•     Record Playback  . 

•     Play  . 

 

 



 11:    (  SA) –  236  

   143  Keysight FieldFox 

11    (  SA) –  236 

 236   ,      
/ . 

  11 

11.1      ................................................. 143 

11.1.1   .................................................................................................. 143 

11.1.2       Waterfall  Spectrogram ......... 145 

11.1.3    (Waterfall) ...................................................................... 146 

11.2     (  SA) .......................................................................... 147 

11.2.1    ..................................................................................................................... 147 

11.2.2    FieldFox      ....... 148 

11.2.3      ........................................................................ 148 

11.2.4    ............................................................................................................... 149 
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11.2.10     ....................................................................................... 153 

11.1       

         
 .         

         . 

 (Spectrogram)        -
,    (Waterfall)       

 .        ,  -
   ,   .   
   . 

         . 

              

  ,          " ",    -
    Spectrogram  Waterfall.       Field-

Fox. 

11.1.1    

          -
  .        ( -

) . 

           -
  , ,    ,     -
  . 

•   (Frequency Range) – .  9.1. 

•       (Res BW)     -
 (Video BW) – .  9.11  9.12. 

•   (Acquisition) – .  9.15. 

•  (  ) – .  9.19. 
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  –    –     
 23  

     

•    Meas  1  . 

•     Interference Analysis  . 

•     Spectrogram  . 

   

        . Э  -
      ,     . 

•    Meas Setup  4  . 

•     Spectrogram Settings  . 

•     Spectrogram View  . 

•   : 

∗  Overlay  –        . 

∗  Full Screen  –     .    
: 340. 

∗  Top  –     .    -
: 130. 

∗  Bottom  –     .    -
: 130. 

   

   Sweep  3  ,     Restart  . 

    

          
  .       . 

•    Meas Setup  4  . 

•     Time Markers  . 

•     Time  . 

•    0 (    )     -

  ,    |     .      

 . 



 11:    (  SA) –  236  

   145  Keysight FieldFox 

•     Delta  . 

•    0 (    )     -

  ,    |     .      

- . 

•            -
       Delta Time: hh:mm:ss Sec  . 

•  Invalid (    ) ,    -
      . 

 

     .    Trace  6  ,  -

   State [Average]  .       
9.21. 

11.1.2        Waterfall  
 Spectrogram 

     

        Waterfall  Spectrogram 
 : 

•  –    

•  –    

              

          ,   -
   ( .  22.4.2). 

 " "  " "     ,    
. " "      " " . 

•    Meas Setup  4  . 

•     Spectrogram/Waterfall Settings  . 

•   : 

∗  Red Limit  –      |   ,      -

   . Э        
      . 

∗  Blue Limit  –      |   ,      -

   . Э        
      . 

   

   Sweep  3  ,     Restart  . 

 

     .    Meas  4  ,  -

   Average Type  .       9.21. 

  

       Spectro-
gram  Waterfall      . 

•    Preset  . 

•     Meas Preset  . 
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11.1.3     (Waterfall) 

  Waterfall   " " .       
       .      

           ( .  
9.4). 

              

  ,          " ",    -
  .       FieldFox. 

 

 

 ,  ,     1  
 

           -
  , ,    ,     -
   . 

•   (Frequency Range) – .  9.1. 

•       (Res BW)     -
 (Video BW) – .  9.11  9.12. 

•   (Acquisition) – .  9.15. 

•  (  ) – .  9.19. 

   (Waterfall Angle) 

Э          .   -
,   . 

•    Meas Setup  4  . 

•     Waterfall Settings  . 

•     Waterfall Angle  . 

•   : 

∗  Moderate  (  ) –       
. 

∗  Steep  –      . 

∗  Gradual  –       . 

∗  Wide Angle  –       . 

   11.1.2     Red Limit  Blue Limit. 
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11.2     (  SA) 

    (Record/Playback)      -
 SA    .       
   . 

    ,     ( -
)        . 

       ( ,    
      ).     

    –    . 

   GPS,         
,     . 

       FieldFox,    SD   
-  USB. 

11.2.1     

  –       ,    -
  . 

    ,       -
 .         -

 .      . 

  ,      .   
    Preset (  Mode Preset),    (   

),       SA    . 

         ,   
. 

     ? 

       .   
   . 

      ,    -
 ,     ,       -

    ( ).   ,   -
   . Э          

4     .     ,  -
  .       . 

    ,     -  
USB     SD.   ,    11.2.9. 

         Record Interval 
(     )    ( .  11.2.6). 

       

     : 

•     Session Data  . 

•     Trace Record Limit <n>  (n –   -
,    ). 

•  Clear All Records  –       ( .  11.2.9). 
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11.2.2     FieldFox      
  

   

         (State)   -
    State ( .  11.2.3),     

      ,      .  
        . 

   (State): Frequency Range, Resolution BW, Video BW, Zerospan 
Sweep Time, Sweep Acquisition, Preamp On/Off, Attenuation, Detector, Average Type, Trigger Settings, 
Independent Source. 

        ( ,    ), 
       . Э      

     .    ,  -
. 

   

          
.           -

     . 

      , ,    -
      .      

  ,     MEAS UNCAL . 

       Spectrogram  Waterfall. 

      

•          .  -
         

(Paused). 

•          .  
    .      

    9.8. 

•      ( .  9.28)       
. 

11.2.3       

   -         
,     ,      ,  

  (State Tag).  

 ,             
(User Tag)    , ,  .    

      . 

            -
,     . 

Э   

            -
 : 

 

: 

•  AutoSession  –      .  02  –  ,  -
     .       

  ( .  11.2.9). 
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•  92/95  –        ;     
92  95    . 

•  state 4/5  –             
 :  4  5    . 

•  *  –   ,   .   #  ,   
 . 

•  Sep.22…  –     . 

   GPS ( .  22.6.2),       -
     . 

                

      ,       ,  
: 

•        HOLD  ? (   ) 

•          Paused  ? (   ) 

•        Interval    ?  
(   ) 

11.2.4     

•    Trace  6  . 

•     Record Playback Setup  . 

• (  )   (  ) – .  9.19. Э   
    ,    . 

•  : 

∗     New Session  , : 

∗     Recall Session  ,     Open   
 . 

•     Recorder Player  . 

•     Record  . 

         REC  . 

      : 

•  Pause Resume  –         . 
     .    ,  -
 . 

•  Stop  –   .     : 

∗     Play  ,      . 

∗     Record  ,   . 

•  User Tag  –    ,      -
 . Э            

( .  11.2.3). 

11.2.5     

•    Trace  6  . 

•    ,   .   : 

•     Record Playback Setup  . 

∗     Recall Session  .     -
      Open  . 

•     Recorder Player  . 
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•     Play  . 

           
  PLAY  .      ,     

1       . 

      : 

•  Pause Resume  –   .     
: 

∗     Pause Resume  ,   . 

∗     Playback State/Tag  . Э     -
        .   -

 ,    |         1   -

   ( .  11.2.3). 

∗     Playback Trace  . Э    -
    (Paused).     ,   

 ,    .    , 

   |         1    . 

•  Stop  –   .     : 

∗  Play  –     1. 

∗  Record  –       . 

∗  Record Playback Setup  –         
   . 

11.2.6    

     ,   : 

•    Trace  6  . 

•     Record Playback Setup  . 

•      New Session      Recall  ,  
  . 

•     Recording Configuration  . 

  : 

∗  Record Time  –      .    
 ,    .    1 

  1  ( )    ,    |    -

 .    ,         
 ,      . 

∗  Record Source  –        FieldFox ( .  
"  "   11.2.7).   : 

∗  RawMeas  –    . 

∗  Trace 1,2,3,4  –         . 

∗  Record Interval  –       .  
   MIN (   ,    

).    0  (  )  10000  (   )  -

  ,    |     . 

∗  Segment Count  –     ,    -
 .     Pause/Resume    Record  , 
   N ,   Stop  ,    .  

   OFF,      -
  .    ,        

  ,        
 . 
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∗  FreqMaskTrigger OFF ON  –   ,   . -
    ( )    ,       

 ( .  21.2).    (Record ON),  ,   
          .  

 ,     11.2.7. 

  ,  FreqMaskTrigger      (Segment 
Count),         Record Time  Record In-
terval. 

      Segment Count: 

∗       ,    -
      .     

  ,         
 ,       ,   . 

∗     ,     ,  -
 Segment Count  1. 

∗         ,   Seg-
ment Count  OFF. 

     Record Time     
  ,     (      ). 

 ,     ,  ,     
. 

     Record Interval  ,   
  ,         , -

   ,     ,   . 
Э     ,   Segment Count 

  OFF,      ,    
  ON. 

11.2.7       

        (Frequency Mask)    -
 FreqMaskTrigger. 

              

     Save/Recall Storage Device,      Record Playback Storage Device. 
Э    .   Save/Recall Storage Device,    24.1. 

,     ,         -
    .    ,     

    . 

  ,    (Limit Line)   FreqMask   -
,      . 

•    Trace  6  . 

•     Record Playback Setup  . 

•      New Session      Recall  ,  
  .   ,    . 

•     FreqMaskTrigger Configuration  . 

   : 

∗  Edit Mask  –     .    Mask Limit 
Line,    21.2. 

∗  Save Mask  –     . 

∗  Recall Mask  –  (   )  . 
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         -
  (RawMes Data),         -

  . 

          ,  -
,          FieldFox. 

              

          ( .  9.20). 
 

   

   FieldFox      
 •      Raw Meas,       

ResBW, VideoBW  Detector,       . 

•      1, 2, 3  4,      -
  (Max Hold, Min Hold  . .). 

•    Clear/Write     ,     Raw Meas. 

•            :    Raw 
Meas,           . 

•   11.2.10        Max 
Hold. 

11.2.8    

        ,    
   .      . 

 ,           Play-
back Trace,            

 Playback State/Tag ( .  11.2.5). 

   : 

•       . 

•     Playback Configuration  . 

•     Playback Interval  . 

•       0 (  )  100    , 

   |     .       

    ( .  2.9). 

•    Enter  . 
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11.2.9    

•    Trace  6  . 

•     Record Playback Setup  . 

     ,    . 

•     Storage Device  ,      -
   . Э      Save/Recall 

Storage Device. 

•   : 

∗  Internal  –   FieldFox (  ). 

∗  SD Card  –    SD (   ). 

∗  USB  –  -  USB (   ). 

•     Manage Sessions  . 

•   : 

∗  Name  –        FieldFox.   -
  AutoSession (n),  (n) –   .     

FieldFox,    24.1.1. 

∗  Sort  –       ( by Name ),   ( by Date )   -
  ( by (file) Size ). 

∗  Delete  –    (    )   -
. 

∗  Copy  –             -
    "Copy_"   . 

∗  Copy All  –             
       "Copy_"   . 

11.2.10      

     ,      
      . 

•    Trace  6  ,    Trace  = 1     State  , -

  Max Hold  . 

•     Record Playback Setup  . 

•     New Session  . 

•     Recording Configuration  . 

•   Record Source   Trace 1. 

•   Record Interval   10  s  ( ). 

•     Back  . 

•     Recorder Player  . 

•     Record  .    10-    
  Max Hold    Max Hold   10 -

  . 

•   ,     Stop  . 

Э         . : 

  Max Hold   Clear/Write,      ,  
  . 

•    Trace  6  ,    Trace  = 1     State  , -

  Clr/Wr  . 

•     Record Player  . 
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•     Play  . 

  Max Hold   Max Hold,     "Max 
Hold"    : 

•    Trace  6  ,    Trace  = 1     State  , -

  Max Hold  . 

•     Record Player  . 

•     Play  . 
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12    (  SA) –  320 

Э      .      FieldFox 
Configuration Guide: http://literature.cdn.keysight.com/litweb/pdf/5990-9836EN.pdf. 

 320         
FieldFox SA-Only.   FieldFox      1   

    (DUT).      ,  -
  DUT.  

    SA        .  
 ,      SA  (CalReady)    

   .   CalReady    8.3. 

 

  12 

12.1    .................................................................................................................... 156 

12.2  ................................................................................................................................... 156 

       ,    . 

3.1.5   ................................................................................................................. 30 

3.1.6     .......................................................................... 30 

3.1.7  ................................................................................................................................ 31 

3.1.8     ........................................................................ 31 

3.1.9  (   ) ................................................................................. 32 

3.1.10    ............................................................................................ 32 

3.1.11   ................................................................................................................. 32 

3.1.12   .................................................................................................................... 33 

21.1    ................................................................................................................................. 214 

21.2     ................................................................................................................ 222 

      

        ,    
 (Reflection Mode). 
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•    Mode  . 

•     Reflection  . 

12.1    

           
 : http://na.support.keysight.com/fieldfox/help/SupHelp/FieldFox.htm. 

•    Measure  1  . 

•     . Э       
   . 

∗  Return Loss  –    ,    
      .     ,  
   . 

∗  VSWR  (     ) –    
,         

   .     ,   -
  . 

12.2  

     " " ,    
    ,   -

 .    ,  DUT,    1 
         .    

 Data/Memory (       ),    
   ,   ,   . 

          -
 .    : 

•   (LOAD)    

•   OPEN  SHORT    

• " "   

   

   1   (     OPEN  SHORT). 

•    Trace  6  . 

•     Math & Memory  . 

•     Data–>Mem  ,      . -
   , ,      .   

   ,     ,     . 

•     Data Math  . 

•     Data / Memory  .      
  . 

          
 .          

[ D/M ].      (Trace Math)    21.3. 

              

    .     (Resolution),  -
  Trace Math,   FieldFox   . 
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13     (  310) 

   (      ) -
   SA          

 .       . 
 

 
 

     

        ,    
 . 

      

•    Mode  . 

•    More  . 

•     Power Meter (Built-in)  . 

      

          RF IN: 

  +27  (320 ) 

  +33  (2 ), < 2  

  +50  

  

           
   FieldFox.   ,      

     FieldFox,     
      . 

   (      )  -
   (    ),   -

   . 

            
 (Radio Standard). .      9.1. 
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    ,     
    

     50 . 

•    Freq/Dist    Meas Setup  4  . 

•     Frequency  . 

•     Center  . 

•       ,    |     -

.      ( .  2.9).   -
 FieldFox    (f). 

• (  )     |       -

.       .    -
   CF Step           

,      . 

• (  )     Span (Ch Wid)  .   -
      ,    -
  .        -

   , :  –10 dBm / 1.00 MHz  . 

              

          
: 

14.3.3  ....................................................................................................................................... 161 

14.3.4      ........................................................... 161 

14.3.5     ..................................................................................... 162 

14.3.7  .............................................................................................................................. 162 

14.3.9     ............................................................................... 163 

14.3.10   ............................................................................................................ 163 
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14    (USB) –  302 

    ,     302,   -
 USB-   Keysight.    -

    FieldFox. 

 

  14 

14.1     ................................................. 159 

14.2      ................................................. 160 

14.3     .............................................................................. 160 

14.3.1   ........................................................................................................................ 160 

14.3.2  .................................................................................................................................... 161 

14.3.3  ....................................................................................................................................... 161 

14.3.4      ........................................................... 161 

14.3.5     ..................................................................................... 162 

14.3.6   .......................................................................................................... 162 

14.3.7  .............................................................................................................................. 162 

14.3.8     ...................................................................... 163 

14.3.9     ............................................................................... 163 

14.3.10   ............................................................................................................ 163 

14.1     

        USB- -
  Keysight  U2000. 

              

 FieldFox         
U2000:   (       ),   

    . 

      

          
  U2000: 

  +25  (320 ) 

  +33  (2 ), ≤ 10  

  +5  
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14.2      

  USB-    U2000     USB. 

              

     +20        -
 .          -

  Offset ( .  14.3.4). 

         . 

•         -
        .   

FieldFox        ,   -
   . 

•        . 

•      ( )   . -
    . 

•     ,   FieldFox    -
   (   ,       -

 ). 

14.3     

        ,   -
 . 

     

•    Mode  . 

•     Power Meter  . 

14.3.1    

 USB-   Keysight  U2000   
  .       

,         -
. 

         –30   -
   . 

           
      (  ).  

,       –60 .   -
    ,    FieldFox -

  .       . 

     

•    Cal  5  . 

•     External Zero  . 

           FieldFox 
  "Zeroing…".    ,    -

   FieldFox. 

 ,            -
  ,    "Zeroing…".     -

    . 
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14.3.2   

     Keysight  U2000   -
    .     -

,     FieldFox    . 

        FieldFox,  -
    ,     -
 . 

       

•    Freq/Dist    Meas Setup  4  . 

•     Frequency  . 

•       .     -
 50 .  

•      ( .  2.9).  

      FieldFox. 

14.3.3   

 ( )        . 
          . -

    ,        
 ,   Autoscale. 

     

 : 

•    Scale / Amptd  . 

•   : 

∗  Scale Min  –      .    

        Enter  . Э      -

 –100 . 

∗  Scale Max  –      .   -

         Enter  . Э      

 100 . 

 : 

   Autoscale      ,  -
      . 

•    Scale / Amptd  . 

•     More  . 

•     Autoscale  . 

14.3.4       

          -
  ( ). 

•   Relative     . 

•   Offset         , -
      . ,   -

    10     FieldFox   
 (Offset) 10      .   -

    10     –10    
  . 
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•    Scale / Amptd  . 

•   : 

∗  Relative On Off  –    ON  FieldFox    -
      .     

       .   
   ON            %. 

∗  Offset On Off  –         
       (Offset). 

∗  Offset Val  – ,       . 
         -

.        . 
   :  –100   100 . 

14.3.5      

       (dBm)    (W).   
        dB  %, . 

      

•    Meas Setup  4    Scale / Amptd  . 

•     Unit  . 

•   : 

∗  dBm (dB)  –   dB  dBm. 

∗  Watt (%)  –   W  %. 

14.3.6    

 Resolution         -
 . 

    

•    Scale / Amptd  . 

•     Unit  . 

•   0, 1, 2  3. 

14.3.7   

           -
  .      ,  

  . 

    

•    BW  2    Meas Setup  4  . 

•   : 

∗  Averaging Auto Man Off   

∗ Auto –   USB-     -
    .   -

      USB-  
. 

∗ Man –      (Num Averages). 

∗ OFF –  . 
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∗  Num Averages  –       -
       .    

  Averaging    Man. 

14.3.8      

Э   (Single  Continuous)     –  ( -
)    ,     

 Single .   Single     ,     
,           -

. 

Э           . 

      

•    Sweep 3  . 

•     : 

∗  Single  –   Continuous OFF    FieldFox -
          Single .. 

   ,     ,   -
.   ,   Hold   

 →. 

∗  Continuous  –   . Э      , -
        . 

•    Single  Continuous      Run/Hold +/–  . 

14.3.9      

 FieldFox      (Step Detection),  
     U2000.    ,   -
        .  

     USB-  . 

      

•    Meas Setup  4  . 

•     Step Detection ON OFF  . 

•   : 

∗ ON –     (   ). 

∗ OFF –    . 

14.3.10    

      Max Limit  Min Limit   -
       . ,  -

      ,     -
 . 

    

•    Limit  8  . 

•   : 

∗  Min Limit On Off  –      . 

∗  Min Limit Value  –     .   -
  ,     . 

∗  Max Limit On Off  –      . 

∗  Max Limit Value  –     .   -
  ,     . 
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15       
  (FOPS) –  208 

 

  FOPS    302 (  USB-  ).  
   ,        FieldFox   

        USB-   Keysight 
 U   . 

  

 . 15-1   FOPS 

  15 

15.1   ............................................................................................................................... 165 

15.2   FOPS .......................................................................................................... 166 

15.2.1      (USB) ............................................................... 166 

15.2.2    ........................................................................................................... 166 

15.2.3     ......................................................................................................... 167 

15.2.4      ............................... 168 

15.2.5    .......................................................................................... 168 

15.2.6   ........................................................................................................... 169 

15.2.7     (Trace Math) ......................................................... 169 

. : 

21.3     (Trace Math) .................................................................. 225 
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15.1   

Э        FieldFox   -
    ( ).      -

    (FOPS),    
  ,     .     -

,   . 

 FOPS         
,     .      -

       ,      
        .   

FieldFox      ,     -
    . 

        -
,      ,       -
          . 

           -
,      .  FieldFox -

  ,      . 

        FOPS. 

     

 

 

•         . 

•   FieldFox     . 

•  USB        USB/LAN 
  .   FieldFox    USB   

Keysight    USB/LAN. 

•        -
 . 

              

   FOPS        
 .  ,      

    . 

  
 

  
 USB 

 

(   ) 

1.        . 
2.       . 
3.        

 ( ). 
4.      ( )    

 ( ). 
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15.2   FOPS 

       FOPS.  -
  USB-  ,       -

 FOPS,    14.3. 

 ,      FOPS,      
  USB. 

15.2.1       (USB) 

1.    Mode  . 

2.     Power Meter (USB Sensor)  . 

3.   USB-      USB  
FieldFox. 

   USB-   Keysight     
: www.keysight.com/find/usbsensorsforfieldfox. 

15.2.2     

•    Measure 1  . 

•    : 

•  Src Power Measure  –   ,      -
             

 . 

1.        . Э  
,      . ,  

      ,  -
    ,     -

. 

2.     Measure .     -
   Src Data –> Mem ,       -

 FieldFox.  Preset  Mode Preset  . 

3.  ( )     : 

∗  Re-Measure  –    . 

∗  Src Data  –     . 

∗  Src Memory  –   ,   . 

∗  Src Data & Memory  –      ,   
. 

4.     Done . 

•  Src Power Memory  –   ,        . 
      . 

•  Gain  –   ,        . -
        (   ). 

•  Rx Power  –   ( )     -
 USB-  . 
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15.2.3      

        FOPS.   
   Keysight  U,     

   .      -
      .    (Rx) -

         
   . 

              

В     ,         
   .      . 

      

•    Freq/Dist . 

•     Sweep Type . 

•    : 

•  CW  –     (   )    
  ( .  14.3). 

              

   FOPS   ,  Swept,     
  (Src Center),   Span = 0 . 

•  Swept  –    FOPS   . 

∗      –  Center  Span,  Start  Stop.  -
        FieldFox  -

  Port 1 RF Output. 

∗         Field-
Fox,     . 

–  LOW        FieldFox 
   . 

–  HIGH        Field-
Fox    . 

∗     More . 

∗     Freq Display . Э     -
     .   : 

–  Start  –      . 

–  Center  –         -
. 

∗           ( . . 
   ).    ,    -

 .     ,   . 

∗  Freq Offset  –    .    . 

∗  Offset Calculator  –    (Start)   (Stop)  . 
     Calculate Offset  . 

∗     Rx Sweep ,      
 . 

–  Fwd  –   ,      Offs + Src.  
         ,    

. 

–  Rev  –   ,      Offs – Src.  
       ,  -

   . 
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        . 

•           . 

•        . 

  FOPS 

 , RxSwp =  Fwd  (Offs + Src) 

Src = 2  ÷ 3  

Offset = –1  

Rx = 1  ÷ 2  

 , RxSwp =  Rev  (Offs – Src) 

Src = 2  ÷ 3  

Offset = 3,8  

Rx = 1,800  ÷ 800  

 , RxSwp =  Fwd  (Offs + Src) 

Src = 2  ÷ 3  

Offset = 3,8  

Rx = 5,8  ÷ 6,8  

15.2.4       

     ,     -
      . 

      : 

•            
(Tolerance) 

•        (Max Readings). 

     . 

       
 

•    BW 2 . 

•     Tolerance .       0  

10    ,    |     .  0   

,        .  
  Enter . 

•     Max Readings .    1  20   

 ,    |     .    Enter . 

15.2.5     

Э         
FOPS. 

      

•    Sweep 3 . 

•    : 

•  Power Setup   

∗  Source Enable   

–  ON  –    (   FOPS). 

–  OFF  –   . 
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∗  Src Nom Power  (    –15 ) –    -
      CW.      

 ,    |     .    Enter . 

•  Num Points    Freq Step Size  –       -
  (Start)   (Stop) .    ,   

  .       . 

•  Dwell/Point  –    (  )    -
           

. 

15.2.6    

      ,   -
      .      

        - .   
        . 

      

•    Marker . 

•     More . 

•     Ampl Markers . 

•   : 

∗  OFF  –      . 

∗  ON  –         . 

•     Ampl Mkr 1 or 2 . 

•          ,    |    -

 . 

•     Delta Ampl Mkr . 

•   : 

∗  ON  –  AmplMkr2    AmplMkr1.  -
 AmplMkr1,     AmplMkr2    AmplMkr2  

. 

∗  OFF  –        . 

15.2.7      (Trace Math) 

 Trace Math         
.      21.3.   Data  Memory ,  

   ,    : 

              

   Trace,  Data –> Mem,    Src Power,     -
  RxPower. 

   Src Power ( )  Rx Power ( ), : 

1.  Rx Power. 

2.   . 

3.  Data & Memory. 

4.  Src Power. 
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16    –  330 

  330    .     
USB-    Keysight U2020  X. Э   -

  ,         
  RF. Э      USB-     

  FieldFox.          
  . 

  

  16 

16.1     ................................................. 171 

16.2     ............................................................................ 171 

16.2.1      ........................................................................ 171 

16.2.2    ........................................................................................................... 172 

16.2.3    ...................................................................................................................... 172 

16.2.4    (Zoom Window) ................................................................................ 173 

16.2.5  (Scale) ...................................................................................................................... 173 

16.2.6  .............................................................................................................................. 174 

16.2.7     ..................................................................................... 174 

16.2.8     ...................................................................... 175 

16.2.9  ............................................................................................................................. 175 

16.2.10  ....................................................................................................................................... 175 

16.2.11   ................................................................................................................ 177 

16.2.12   ........................................................................................................... 178 

16.2.13    ................................................................................................................. 178 

16.2.14   (Auto Analysis) ................................................................................ 179 

16.2.15   (Pulse Top) .............................................................................................. 179 

16.2.16   (Grid) ........................................................................................................ 180 

16.2.17   ..................................................................................................................... 180 

              

  ,       FieldFox,    -
 : 

• Keysight U2020 X-Series USB Peak Power Sensors Programmer’s Guide. 
http://literature.cdn.keysight.com/litweb/pdf/U2021-90003.pdf   

• “Best Practices For Making The Most Accurate Radar Pulse Measurements” 
http://literature.cdn.keysight.com/litweb/pdf/5991-0434EN.pdf 
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16.1     

      USB-   
 Keysight U2020  X.      

   ,   5      . 

16.1.1          
   

  –     USB-   
           -

.      ,     
         . 

 –       U2000A, 
   USB    ,    -

  ,     USB    . 

16.1.2       

        USB  Field-
Fox. 

                

        ,  -
    +20 .       -

     Offset,    14.3.4. 

        -
  : 

•     ,     -
     .   FieldFox  -

     ,    -
 . 

•     . 

•    ( ),     -
.     . 

•     ,  FieldFox     
 . Э  ,      Hold   -

    . 

16.2     

      ,    -
. 

16.2.1       

•    Mode . 

•     More ,    FieldFox    
 . 

•     Pulse Measurements . 
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16.2.2     

         -
,    . 

    

•    Measure 1 . 

•    : 

∗  Average  –   (       " -
") 

∗  Peak  –   (   ) 

∗  Pk to Avg  –         
(   )  

∗  Trace Graph  (  ) –   (Tr 1)     
  .      ( ) -

,      16.2.4. 

∗       ,   -
        USB-

 . 

∗   ,    16.2.5. 

∗        ,   -
 14.4.4. 

∗      ,    14.3.5. 

∗    ,    14.3.10. 

16.2.3     

   

•    Freq/Dist . 

•   : 

∗  Frequency  –    ,    -
 . Э        USB-

 . 

   

 ,         -
 .     (Trace Graph),    

  Tr 1 .         : 

•  Center 1    Time/div 1  –      ( / ). 

•  Start Time    Time Length  –       . 

      ,    
   . 

      ,    , 
      (  T-zero). 

•       ,    |     -

.          ( .  
2.9). 
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16.2.4     (Zoom Window) 

      (Trace Graph),    

        Tr 1 .   (   

ON)  Zoom Window,    Tr 1     , -

   ,        . 
           

 (Scale). 

      

•    Measure . 

•     Trace Graph . 

•    Trace 6 . 

•     Zoom Window OFF ON . 

•   : 

∗  ON  –          FieldFox.  
    . 

∗  OFF  –    . 

•  Zoom Center  –         Tr 1 ,  

      ,    |    -

 . 

•  Zoom Time/div  –       ,  -

        ,    |    

 . 

•     Trace 1 ,    Tr 1 .     -

    |  .  ,      -

,   (Scale). 

•     Zoom Trace ,    . 

16.2.5   (Scale) 

   ( )        (  
  " ")    14.3. 

        

•          |  . 

•    Scale / Amptd . 

•   : 

•  Autoscale  –    Y      -
     . 

•   (Scale),   (Reference Level)    (Reference 
Position): 

∗  Scale  –     (   )   -
  . 

∗  Ref Level  –     .     

   Run/Hold (+/–)      . 

∗  Ref Pos  –     .       
0 (  )  10 (  ). 

∗  Offset ON  –    .     1,    -
   Offset ON . 
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∗  Offset Val  –  ,        -
. Э          . 

     .   -
   .     ± 100 . 

16.2.6   

         .  
  ,    .     

 . 

    USB-       
 FieldFox.        .  

   ,     (Num of Averages). 

    

•    BW 2 . 

•     Averaging . 

•    : 

∗  Auto  –  USB-     -
  . 

∗  Man  –   ,   "Num Averages". 

∗  Off  –  . 

•  Num Averages  –          
  Enter . 

16.2.7      

  Video Bandwidth     FIR (   -
)   USB-  .      

 .       . 

      

•    BW  2  . 

•     Video Bandwidth  . 

•   : 

∗  Off  –  . 

∗  Low  –         -
   ,        . 

∗  Medium  –          -
   . 

∗  High  –        OFF,   -
  . 
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16.2.8      

Э   (Single  Continuous)     FieldFox   
 USB-   –      

    Single .   Single     -
,     ,         -

 . 

      

•    Sweep 3  . 

•     : 

∗  Single  –   Continuous OFF    FieldFox -
          Single . -
  (Hold)      . 

∗  Continuous OFF ON  –  FieldFox   USB- -
   ,     . Э   -
   ,         -

. 

   Single  Continuous      Run/Hold +/–  . 

16.2.9   

         USB-
 . Э     FieldFox    

 .     ,   .   
           . 

   

•    Sweep 3 . 

•     Resolution . 

•    : 

∗  Low  – 240  . 

∗  Medium  – 1000  . 

∗  High  –   –  8000  . 

16.2.10   

       ,    -
    USB-  . Э      

 FieldFox. 

        ,   -
 . 

 Waiting for Trigger (  )     FieldFox  -
 USB-  ,        

 RF Input (Internal)   TTL     (External Trigger) USB- -
 . 

    

•    Sweep 3 . 

•     Trigger . 

•     Trigger Type . 

•    : 

∗  Freerun  –  USB-       -
 . Э       . 
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∗  Internal  –  USB-     ,   
 RF     .    

     . 

∗  External  –  USB-     ,   
   USB-      TTL. 

   (Trigger Edge) 

Э      ,    . 

•    Sweep 3 . 

•     Trigger . 

•     Trigger Edge . 

•    : 

∗  Pos  –     ( )  . 

∗  Neg  –     ( )  . 

  (Trigger Delay) 

     USB-     
          (Start Time). 

.     . 

•    Sweep 3 . 

•     Trigger . 

•     Trigger Delay . 

•       ,    |     

. 

  (Auto Trigger) 

  ,  Trigger Type = Internal. Э     -
   –        , -

      USB-  . 

•    Sweep 3 . 

•     Trigger . 

•     Auto Trigger . 

•    : 

∗  ON  –      USB-  
. 

∗  OFF  –       Trigger Level. 

  (Trigger Level) 

,  Trigger Type = Internal  Auto Trigger = OFF (  ). 

•    Sweep 3 . 

•     Trigger . 

•     Trig Level . 

•       ,    |     

.    Tr 1        .   

,       . Э     
      . 
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       FieldFox,    
  . 

  
 

     :   = –10 ,   (Int), 
   (Pos)  . 

 
 

  
 

16.2.11    

         (   
 " "). 

     Tr 1     ,     -

  .       Y       
    . Э      -

    - . 

         21.1. 

  

 

   
   

(  ) 
 

  

   

  

  

10    
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16.2.12    

      ,   -
      .      

        - .   
          .. 

      

•    Marker . 

•     More . 

•     Ampl Markers . 

•   : 

∗  OFF  –      . 

∗  ON  –         . 

•     Ampl Mkr 1 or 2 . 

•          ,    |    -

 . 

•     Delta Ampl Mkr . 

•   : 

∗  ON  –  AmplMkr 2    AmplMkr 1.  -
 AmplMkr 1,     AmplMkr 2    AmplMkr2 -

 . 

∗  OFF  –        . 

16.2.13     

             

   Tr 1 . 

     

•  ,     . 

•    Mrk–>Tools  . 

•     Marker Search  . 

•     Zone Search . 

•   : 

∗  ON  –      ,     .  
   ,   . 

∗  OFF  –      Tr 1. 

  : 

•  Target ,  Peak    Minimum  –         -
 21.1.6. 

•  Rise Time  (  ) – ,     .  
- ,          . 

•  Fall Time  (  ) – ,     .  -
,          . 

              

 Rise Time  Fall Time   ,     (Auto Analysis), 
   . 



 16:    –  330  

   179  Keysight FieldFox 

16.2.14    (Auto Analysis) 

       . 

  
 
1 Avg:   

       

2 Peak:   
      

3 Pk-Avg:       
     

4 Pulse Top:    
 ,     Pulse Top 

5 _/      
     10%  90% 

6   \_     
     90%  10% 

7   
         -

 

8     
     

9    
       

10     
 (   ),     

    

•    Mrk–>Tools  . 

•     Auto Analysis . 

•    : 

∗  OFF  –  . 

∗  ON  –      1. 

16.2.15    (Pulse Top) 

  –     ,  .  Pulse Top     
   .     ,     
   Pulse Top       (100%). 

     

•    Mrk–>Tools  . 

•     Pulse Top . 

•     0  100    ,    |    

 . 

∗    10%    10     100%. 

∗    50%    3     100%. 

∗    90%    0,5     100%. 
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16.2.16    (Grid) 

 Grid           FieldFox -
  10 × 10. 

    

•    Mrk–>Tools  . 

•     Grid . 

∗  OFF  –  . 

∗  ON  –     . 

16.2.17    

   (memory trace)       -

   Tr 1  (      )   ( )  

 FieldFox.      ,       -
.                . 

   Tr 1      ,     –    . 

          

•    Trace  6  . 

•     Trace Memory . 

•     Data–>Mem  ,      " " 
.      ,     -

.     ,   ,     . 

∗     Data  ,       . 

∗     Memory  ,        -
. 

∗     Data & Memory  ,     " "   
  . 
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17    (VMM) –  308 

    (  308)       -
.         -

        . 

 

      

  17 

17.1   ............................................................................................................................... 182 

17.1.1    ...................................................................................... 183 

17.2    VVM .............................................................................................. 183 

17.2.1    .......................................................................................................... 183 

17.2.2   ........................................................................................................................ 183 

17.2.3   .......................................................................................................... 184 

17.2.4      ............................................................................... 184 

17.2.5   ............................................................................................................... 184 

17.2.6  .............................................................................................................................. 184 

17.2.7     ...................................................................... 185 

17.2.8  ............................................................................................................................... 185 

17.2.9     ....................................................................... 186 

17.3     ..................................................................... 187 

17.3.1   /   /  ........................................................................................... 187 
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17.1   

       , -
     HP/Keysight 8508 . 

 

   
 

      8508 ,   
    

 
  -          

        .  -
   ( )    (R)    .  

           
  /     (  )  . 

  -     FieldFox,     -
   . Э          

(Port 1)   ,      . 
 

 

-  FieldFox 

•  R  ,     
(  ). 

•      (  )   
  (  ). 

•   VVM     
      

( /R),      -
. 
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17.1.1     

     VVM        
 . 

•       CalReady,     
  .  CalReady      

   ,       
   FieldFox.    CalReady    8.3. 

•        (Zeroing) – .  17.2.8. 

•            
 FieldFox       QuickCal  

  ( .  8.5  8.6).     
  Zero OFF  . 

17.2    VVM 

        ,   VVM. 

              

  VVM      FieldFox    
+6     . 

   VVM 

•    Mode  . 

•     VVM  . 

17.2.1     

      VVM 

•    Measure  1  . 

•   : 

∗  1-Port Cable Trimming  –    ( .  17.2.9). 

∗  2-Port Transmission  –     ( .  17.3). 

∗  B/A    A/B  –         
 ( .  17.3.1). 

17.2.2    

   VVM      . 

   

              

     1 . 

•    Freq/Dist  . 

•     Frequency  . 

•       ,    |     -

. 

•      |         Enter  .  

        |       -

        VVM. 

•          
( .  2.9). 
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17.2.3    

         (    -
)     . Э       Preset 

 Mode Preset. 

    

•    Scale / Amptd  . 

•     Resolution  . 

•   : 

∗  1  – 0.0 (  ) 

∗  2  – 0.00 

17.2.4       

            
  .         -

   . 

          -
    .   (Zeroing)    17.2.8. 

      Ч 

•    BW  2  . 

•     IF BW . 

•     : 

  10 Hz | 100 Hz | 1 kHz | 10 kHz | 100 kHz   

  More   30 Hz | 300 Hz | 3 kHz | 30 kHz   

17.2.5    

  (High)   (Low)     FieldFox.  
,    (     )   -

 ,        .  -
         .   -
       . 

    

•    Meas Setup 4  ,     More  . 

•     Output Power  . 

•     .     . 

∗ High –        .  

∗ Low –     –45 . 

17.2.6   

        .  
FieldFox        . -

 Average Count    (   ).  
  ,      . 

    (Avg N)     .   
    .    -

 ,  " "   N  .  -
  = 1   . 

Э           . 



 17:    (VMM) –  308  

   185  Keysight FieldFox 

   

•    Meas Setup  4 . 

•     More  . 

•     Average N  ,  N –     -
. 

•       .    , 
  1. 

•    Enter  . 

   ,    Meas Setup  4  ,   

  More      Restart  . 

17.2.7      

Э   (Single  Continuous)     –  ( -
)    ,     

 Single .   Single     ,     
,           -

. 

Э           . 

      

•    Sweep 3  . 

•     : 

∗  Single  –   Continuous OFF    FieldFox -
          Single  . 

   ,     ,   -
.   ,   Hold   

 →. 

∗  Continuous  –   . Э      , -
        . 

•    Single  Continuous      Run/Hold +/–  . 

17.2.8   

 (Zeroing),     (Normalization)   -
 Data/Memory,          -

  Zero  .       , -
       Zero  . 

•           
.     Zero  ,        -

       . 

•      Zero   ,    -
   THRU    ( .  17.3). 

   QuickCal      
  Zero OFF  ,   . 

    

•    Meas Setup  4  . 

•     Zero  . 

•   ,     Zero OFF  . 
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17.2.9      

          -
   .        

 ,    17.1. 

      

1.    Mode  ,     VVM    1-Port Cable Trimming  . 

2.    Freq/Dist       . 

3.    Meas Setup  4  ,     Zero OFF  . 

4.    FieldFox ( .  17.1.1). 

∗         FieldFox  

  Cal  5  ,    :  QuickCal    Mechanical Cal  . -

     FieldFox.      
(S- )  S11. 

∗         FieldFox -
 CalReady    . 

5.       FieldFox,   
  (Measurement Verification). 

              

Э       ,     
   . 

)    SHORT    PORT 1 ( ,   
 ). 

)    Meas Setup  4  ,     Zero  . 

)    OPEN   PORT 1  FieldFox. 

)   ,       –0,1 ,   -
   180°. 

6.       PORT 1  FieldFox. Э  -
 ( ) .      ( ). 

7.    Meas Setup  4  ,     Zero  . 

8.      PORT 1  FieldFox. 

9.    PORT 1  FieldFox     -
. 

10.           
. 

11.   ,       .  -
         -

. 

12.     9 – 11   ,  . 
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17.3     

        -
,  ,        .   

 FieldFox      1,      
  2. 

      

1.    Mode  ,     VVM    2-Port Transmission  . 

2.    Freq/Dist       . 

3.    Meas Setup  4  ,     More    Output Power  . -

    (High)        
(Low)  . 

4.      ,    17.1.1.  -

  QuickCal       Meas Setup  4  , -

    Zero OFF  . 

5.   . 

              

•     (  )   (  -
),   . 

•       (  )      . 

•    ( )  ,    (  1   ). 

17.3.1    /   /  

        FieldFox      -
  . ,    ,    

   . 

         /     
  . Э          

.         ,  -
 ,    .      -

 ,      . 

   

   /     
 

          
 THRU,      (     ).  

     ( ). 

     Zero  . 
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18      (ERTA)  
–  209 

  ERTA (   FoxTrot)    FieldFox   -
     .      

(Source),   –  (Receiver). 

  18 

18.1   ............................................................................................................................... 188 

18.2    .............................................................................................................. 188 

18.1.1    ................................................................................................. 188 

18.1.2  ............................................................................................................................ 189 

18.3     (Connection Wizard) ............................................. 189 

18.4    ........................................................................... 192 

18.4.1    ........................................................................................................... 192 

18.4.2  ......................................................................................................................... 193 

18.4.3       ............................................................. 193 

18.4.4    ................................................................................ 193 

18.4.5       ............................................................... 194 

18.1   

  ERTA    FieldFox      
   .     ,   – . 

         (LAN)  -
 -   .       

 ,     (Master)     ,   
       (  ),     

 . Э    ( ,    )   
   ,     . 

           
         B/R.  

      ,       
 .         -

 .  ,  Insta-Align     -
. 

18.2    

18.2.1     

•   FieldFox    209.   209   SA. 

•  ( ) Ethernet LAN.   ,      
  ,          FieldFox. 

Э      . 

              

    ,           
.   FieldFox    IP-   DHCP,    -
   FieldFox   DHCP   FieldFox    -

 LAN   DHCP ( , ,      FieldFox),  -
     ,     IP- .  -

       FieldFox     
DHCP,   . 
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•          FieldFox (  -
    SMB        SMA  -

 ). 

•     . 

•   ( )     B/R. 

18.2.2   

  ERTA     SA: 

•  ,   ,   ,  
  Sweep Triggering. 

          SA: 

• Video BW, SwpAcquisition, Frequency Count, Record/Playback     -
. 

•        Send Text Message  Exit. 

18.3     (Connection Wizard) 

   Connection Wizard  FieldFox   
   . 

  : 

•    Mode ,     ERTA . 

•    Meas Setup 4 ,     Connection Wizard    Start . 

 

  

 
  (   Trigger Out  Trigger In) 

    

     

   
  

  
 

 
  SMA 

Trigger In 
 

  SMB 
Trigger Out 

 
  SMA 

Trigger In 

 
  SMB 
Trigger Out 

 GPS  
N9910X-825  

( ) 
 

 LAN    FieldFox.  
      

.  

  
  

11667   11667  
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1.  [Start],     

•     Start . 

•       Exit ,    Wizard. 

2.       (LAN) 

• LAN –      LAN.       -
       ,       

  (     ). 

•   –       SMB Ref/Trig Out  
   FieldFox    SMA Ref/Trig   -

   FieldFox. 

•   

       . 

∗     Port 1 RF Output    . 

∗        Port 2 RF Input  -
. 

∗         . 

∗       Port 2 RF Input  . 

  (  ): 

∗    .  Port 1 RF Output    
  .     .   

 .  

3.   LAN  ERTA 

    ,    RCVR Master. 

     ( ),    SRC Fol-
lower. 

  : 

•     ERTA Partner (not specified) .  IP-  
   FieldFox.  IP-   .    

    FieldFox,   10.10.10.1.  LAN "Obtain IP 
Address using…"     DHCP.    -

   22.6.7.  ,     209   
. 

•     Continue . 

4.    

•     Test Partnership .       
  ERTA,   ,     .   -

     LAN OK  Trigger OK. 

•     LAN       Clear 
Test ,     Test Partnership ,   . 

• :     Send Text Message ,    
     .   LAN.   -

          FieldFox 
( .  24.1.6). 

       : 

•     EXIT Partnership  

•   Global Preset  Mode Preset 

•   
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•    (  ),     ERTA.   
  ERTA    ,    

         . 

•     Continue . 

5.     

Э       ,   -
   FieldFox.          -

  .       Cables  
     *.csv. 

•            
 . 

•          . 

              

    Scale  ,   More  ,    Corrections   ,   -
      . Э       

SA (    –    ).    
   9.3. 

 
      

  

 . 18-1        
 

         FieldFox    -
     ,     

 Skip this step . 

       Measure Jumper Cables  . 

        : 

•     Skip this step ,     
. 

•         ,    
,      Measure Input (  Output) Cable . 

•     Re-measure    Continue  . 

•     Apply Correction ON ,      
   . 

•     Done ,      Con-
nection Wizard. 

•        LEAD ERTA Partnership .  -
    ERTA   . 
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18.4    

       ,   , 
   ,    . .     

(Zero Span) ,         . 

      9. 

18.4.1     

    .     Clear/Write. 

   Meas 1 ,       . 

 

   
  

  

 Input Power   

 R   

2 

W 

r 

 R.  ,    
   . 

 Output Power   

 B  

3 

W 

B 

 .     , -
   . 

 Gain or Loss   

 B/R  

1 

W 

G 

  .       
 R (B/R). 

     ,  -
      R  . 

 

  

 . 18-2   ,     
 

           (  Clear/Write) 

 ,    Trace 6 . 

         9.20. 
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18.4.2   

     " "    ERTA (B, R  G). 
      Trace 1    Trace 4.   -

   View         .  
 (1, 2  3),        ( , R  G),  -
   . Э  ,    
  ,      (B, R  G).  -

      . 

    

•    Meas Setup 4  . 

•     Remote Source . 

•     Normalize ON . 

18.4.3        

            
     . Э   ,   -

   . 

       

•    Meas Setup 4    . 

•     Remote Source . 

•     Advanced . 

•      : 

∗  Tracking Offset  –   . 

∗  OfsTrkReversal  – ,       ,  -
  . 

–  OFF  –   =  +  .    -
  . 

–  ON  –   =  –  .    -
  . 

              

    ,    (Stop Freq) . 

18.4.4     

           
  . 

   ,       -
    . 

    

•    Meas Setup 4 . 

•     Remote Source . 

•     Source Power . 

•     Max Power    Leveled .   , 
     Unleveled.   ,   

  . 

      : 

•    (Attenuation)  5 ,    (Preamp 
ON).       9.8. 
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•        (Res BW).  -
     0.11. 

•        (Frequency Reference)  GPS. Э  -
   307 (   GPS)    GPS.   -
   GPS    .       

,     GPS,       -
 (Hold-over).       22.6.3. 

18.4.5        

   Source Enable [OFF]     Source Mode [CW  Cou-
pled CW],       ( )    -

  SA (  ).    ,   -
   , ,  Frequency, ResBW  Points. 
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19       
(  SA   355) 

              

,      ,     -
 ( .  9). 

  19 

19.1    AM/FM ........................................................................................... 195 

19.1.1    .......................................................................................................... 195 

19.1.2     AM/FM ......................................................................... 196 

19.2   SINAD  THD ............................................................................................... 199 

19.3    AM/FM .................................................................................. 201 

19.1    AM/FM 

   FieldFox, ,   
     ,         

 .           -
   FieldFox   .     -

      ,     AM/FM,  
 ,    SINAD (    ,   -

      ). 

  AM/FM    : 

  –  ,   ,   

 FM –   (    ),  , 
 ,  , SINAD  THD (   -

) 

Э             
(Tune and Listen). 

19.1.1     

      -  -  ,  
        19.1.2. 

 19-1   

   

  Э    ,  . 

SINAD (    
 ,    

    
  ). 

 SINAD      -
   . Э      

   : 

 SINAD = [(S + D + N) / (D + N)] 

: 

S =   

D =  

N =  

.  19.2. 
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 19-1   ( ) 

   

THD (   
 ) 

     -
      -

 . Э       
. 

 THD = [(D + N) / (S + D + N)] 

: 

S =   

D =  

N =  

    
 

Э        -
,      -

   .   -
        -
.     , -
      .  

     . 

  Э        
       

.       
      

  ,   -
     . 

   
 

   = (  ) / 2 

        , 
. .      . 

        .  
      
 . 

 

19.1.2      AM/FM 

•        2  FieldFox. 

•    Measure . 

•     Analog Demod / Tune & Listen . 

•   : 

∗  AM Metrics   

∗  FM Metrics   

              

 FM Wide (  )    FM Narrow (  )    -
   .      Audio Demod   -
 ,      ,     

        ( .  19-1). 

  . 19-1 ÷ 19-8: 

  –   (    ) 

  –   ,     
    Demod SwpT . 
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•    Freq/Dist ,     Center ,    

. 

•      Freq Span  ,       
    –60 . 

•          Res BW  
    . 

    FieldFox   AM/FM Modulation Metrics.  -
  AM/FM   . 19-1 ÷ 19-8. 

 

  

 . 19-1   –  1 
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 . 19-2   –  2 
 

  

 . 19-3  FM –    
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19.2   SINAD  THD 

 FieldFox           -
    (FFT).      -

  .  FFT      SINAD  THD. 

  ,      0 ÷ 24    -
 . . . 19-5. 

      19.1.1.    : 

 http://literature.cdn.keysight.com/litweb/pdf/5991-4913EN.pdf 
 

 S =    

  

 . 19-4      FFT 
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 . 19-5   SINAD  THD –  1 
 

  

 . 19-6   SINAD  THD –  2 
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19.3    AM/FM 

       AM/FM     
. 

 "Test Tone Not Found" 

 Test Tone Not Found (     )   
 : 

–       FieldFox 

–       

     . 

Test Tone Not Found –  

       : 

– Source CF: 140  (   ) 

– FM Deviation: 18  (  ) 

– Modulation Rate: 1  (  ) 

    : 

–    (Span)   1,0  

–      ,      
 

 

  

 . 19-7 Test Tone Not Found –  
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Test Tone Not Found –   

      : 

–       50  

–        ,      
    –60    . 

 : 

–          
 . 

–  FM   . 

–          
 . 

 

  

 . 19-8 Test Tone Not Found –   
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20   (  312) 

  20 

20.1    ......................................................................................................... 203 

20.2     ........................................................................................ 204 

20.2.1        ............................................................ 205 

20.1    

          (  20  -
). 

    

•  (  )  
    

∗   

•  (  )  
    

∗     

∗    

•     

      

•       
  

 

    

•       
         

  

 

 ,       GPS 

•       
   

•     

∗      
Google Maps  Google Earth 

 
 

   

 . 20-1   –   ,   2  

 

  

  

  ,  
  : 

 = :  
  

 = :  
  

 



 20:   (  312)  

   204  Keysight FieldFox 

20.2     

           -
.           , -

   20.2.1. 

1.    ( .  20.2.1). 

)   .       Scan Mode , -
 : 

∗  Range  –    ,     

∗  Custom List  –     . 

)        . 

2.     Display Type      : 

∗  Bar ChartV  –       

∗  Bar ChartH  –       

∗  Channel Pow  –       

∗  Strip Chart  –      

∗  Chart Overlay  –      

∗  Scan&Listen  –    

3.       .    ( -
 )     : 

    Scale/Amptd  ,    : 

∗  Red Limit  ,            
. 

∗  Blue Limit ,            -
. 

∗ :  Scale ,  Ref Level ,  RF Atten   . .  . 

4.    ( Data Logging )      
( Record Settings ). 

•  Record  ( )  

•  Play  ( )  

•  View  ( ) 

•     ( Record Settings ), : 

∗  Meas Interval   

∗  Interval Time   

∗  Time Interval   

∗  Distance Interval  /  

∗  Auto Save  (   On) 

5.     (User Folder)     *.KML  *.CSV,  
 Save-Recall   Rec-Playback . 

•   User Folder Def System . 

∗  Def  –        User Folder: 

   (*.csv  *.kml)       :  
"CurrentDevice\ChannelScanner\ChannelScanner\RecordPlayback\"  

  -        :  
"CurrentDevice\ChannelScanner\ChannelScanner\RecordPlayback\"  

  

∗  System  –      : 
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         : 
"CurrentDevice\<UserSelectedFolder>\"  

  -        :  
"CurrentDevice\<UserSelectedFolder>\"  

       24. 

•   File Type   

∗ KML (  )  

∗ CSV 

•   Save Log File . 

6. Э   KML    ( , Google  Google Earth). 

20.2.1         

      : 

•      (CF)    . 

•        1,5 ×   
. 

•      . 

  ,       1   1 ,   -
  2, 3, 4, 5  6. 

 

  

 . 20-2   

Э  1  –  :    

1.  .    Measure  >  Scan Mode  >  Range . 

2.     Edit Range     : 

• Total Channels 

• Search Count 

• Start Channel CF 

• CF Step Size 

 
CF = 2,0004  
 

   
 = 2,0  
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 . 20-3     
 

3.     Done . 

Э  1  –  :     

1.  .    Measure  >  Scan Mode  >  Custom List . 

2.     Edit Custom List     : 

•    . 

•    : 

∗    (CF). 

∗    . 

  

 . 20-4      
 

3.     Done . 

4.     Save Recall List  >  Save List . .   24.1.1. 

              

        ,    Recall List . 
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Э  2 –    

      . 

    Display Type   : 

∗  Bar ChartV  –       

∗  Bar ChartH  –       

∗  Channel Pow  –       

∗  Strip Chart  –      

∗  Chart Overlay  –      

∗  Scan&Listen  –    
 

  

 . 20-5        
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 . 20-6        
 
 

  

 . 20-7      



 20:   (  312)  

   209  Keysight FieldFox 

  

 . 20-8     
 
 

  

 . 20-9       
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 . 20-10      

Э  3 –         

       ,   : 

1.    Scale/Amptd  >  Red Limit ,       

. 

2.     Blue Limit ,       
. 

3.     System  >  Display  >  Display Colors ,    -

     (Indoor),    (Outdoor)  . .  
 22. 

 

  

 . 20-11       
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 . 20-12      

Э  4 –       

          GPS ( .  
22.6.2).      GPS    GPS. 

 

•      ,      /  
 . 

∗        GPS   GPS. 

∗  GPS     ,   -
. 

•     . 

•        *.CSV  *.KML ( .    
5). 

•  ,      . 

∗ Time –       "n" . 

∗ Distance –       "n" .     -
  GPS. 

 

1.    Measure  >  Data Logging  >  Record Settings  >  Meas Interval ON  (  -

). 

2.    Interval Type  >  Time    Distance , : 

∗  Time Interval  –   (1  ÷ 3000 )   

∗  Distance Interval  –   (1  ÷ 10 ) 

      Back . 

3.    Save Recall Rec-Playback  >  File Type  CSV  KLM. 

4.    ( ),    Record . 

   (  )  Auto Save,     -
        . .    5. 
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5.  :  Auto Save  ON (  ).   Auto Save   ON,   
       .    -

    ,      -
.   Recall Log File .    . 

    Record Settings  >  Auto Save On Off . 

6.      Stop    Esc .     . 

  ,     . 

7.     Done . 

8.     Back . 

     

      : 

1.    Data Logging  >  Play . 

2.  : 

•  :     (  )  -  (  -
)   . 

∗  Position  –       .   
 ,       . 

∗  Red Limit  –    . 

∗  Blue Limit  –    . 

3.    Stop    Esc ,     . 

  ,   :  

1.  :     Pause Resume ,    -
 . 

2.  : 

•  :     (  )  -  (  -
)   . 

∗  Position  –       . 

∗  Red Limit  –    . 

∗  Blue Limit  –    . 

3.    Stop    Esc ,   . 

    ,   : 

1.     View . 

2.  : 

•  Zoom  –      . 

•  Red Limit  –    . 

•  Blue Limit  –    . 

3.    Exit    Esc ,      . 

Э  5 –      

             
: 

•  KML 

∗       

∗         ,  Google Earth  Google 
Maps. 

•  CSV –          . 
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1.    Save Recall Rec-Playback  >  File Type  CSV  KLM >  Back . 

2.    ( ),    Record . 

           
. 

3.      Stop .     . -
  ,     . 

4.     Done . 

5.  :  Auto Save  ON (  ).   Auto Save   ON,   
       .    -

    ,      -
.   Recall Log File .    . 

    Record Settings  >  Auto Save On Off . 

Э  6 –   KML       
( :  Google Earth  Animation Tool) 

 

      Playback.    
  (Help)  Google Maps  Google Earth. 

•   *.KML   Google Earth.        
 (Time Slider). 

•  Manual –    ,    
  ,   . 

•  Loop   -  . 

•       "  ",    
    . 

 

  

 . 20-13   KML   Google Earth 
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21    

           -
 . 

  21 

21.1    ................................................................................................................................. 214 

21.1.1 -  ...................................................................................................................... 215 

21.1.2   .................................................................................................................. 216 

21.1.3   ........................................................................................................... 216 

21.1.4  Marker Trace .................................................................................................................. 217 

21.1.5   ...................................................................................................................... 217 

21.1.6    ................................................................................................................. 218 

21.1.7    ........................................................................................................................... 220 

21.1.8   ................................................................................................................... 221 

21.1.9     SA ............................................................................................ 222 

21.2     ................................................................................................................ 222 

21.2.1    ...................................................................................... 223 

21.2.2      .......................................................................... 223 

21.2.3     ......................................................................... 224 

21.2.4           ................................... 224 

21.3     (Trace Math) .................................................................. 225 

21.3.1    .............................................................................. 226 

21.1    

           
    .       -

    Y.      . 

     FieldFox        Y   
 .      ,     

       Y   . 

     , SA  NA. 

   

•    Marker  . 

•     Markers 1…6  ,   ,    
 . 

•     Normal  ,    .   -
     . Э     . 

•           |   .   

         . 

•    Enter  . 

      

•    Marker  . 

•     Markers 1…6  ,       
.         -
  OFF, Normal  Delta. 

•      ,     . 

•         ( .  21.1.6). 
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 2 –  ,  1 –   

21.1.1  -  

-         Y,     
" " (Reference) . -     ,    

 " " . 

      - .   -   -
   . 

   

-       .     
        . 

  -  

•   (Normal)       . 

•     Delta  .       
     . 

•  -     ,    |     

. 

•      Enter  . 

    

•    Delta  ,   - . 

•     . 

•      Delta  ,    - . 
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    (   SA) 

  SA        Y  ,    
  .    " "       Y  -

.     NA    " "   . Э   -
    SA. 

•  - . 

•    Mrk–>/Tools      More  ,   Marker Properties  , -

  Delta Ref Fixed  . 

∗ OFF –       Y  . 

∗ ON –       Y  ,     
  (     SA). 

21.1.2    

 ,        FieldFox,  
      .  ,   -

, " "   .      -
 NA      ,      

 1, 2  3 ( .  6.3). 

      

•    Marker  . 

•     Marker Table On Off  . 

21.1.3    

  (Coupled Markers),      NA,   -
    ,       . 

,      2,     2    . 
    2          . 

•       NA       -
 . 

•    ,   ,   ,  -
  . 

•        ;       -
        . 

   

      1 
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    . 

•    Marker  . 

•     More  . 

•     Coupled Markers OFF  . 

21.1.4   Marker Trace 

    NA        .   -
   .          

  .             . 

  SA           
Marker Trace.       9.20. 

    (    NA),      
   ,   .      -

       . 

          

•       ,     ( .  21.3). 

•    Marker  ,    Enter  ,   . 

•     More  . 

•          Marker 1,2,3,4,5,6  . 

•     NA     Marker Trace Auto Data Man  . 

∗ Auto –     ,    .    
  ,      (     NA). 

∗ Data –     ,     . 

∗ Mem –      ,     .     -
   ,     0,0         . 

•   SA     Marker Trace 1,2,3,4  . 

∗     " " ( ) ,       
        Y  ,    . 

21.1.5    

  Marker Format    SA    Smith Chart ( -
  )  Polar (  ).     

(    ).    ,    6.5. 

    

•    Marker  . 

•     More  . 

•     Marker Format  . 

•   : 

 Mag & Phase  –      

 R + jX  –     
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21.1.6     

            -
,      ( .  21.1.7). 

     

       NA. 

•  ,      (    -
   Bandwidth). 

•    Mrk–>Tools  . 

•     Marker Search  . 

•   : 

∗  Tracking ON OFF  (    NA) –    . 

 ON –            
  .    : Target, Bandwidth, Peak, 

Min.             -
  .   (stimulus)     

.      Trk. 

 OFF –          . 

∗  Peak  –          . -
 Peak Excursion .   SA     -

 (0 ). 

∗  Min  (      DTF) –       
   . 

∗  Target  (    NA) –    (Target).    
    Target    .    

 Target         -
  .         -

    .       Target   
       Target.   -

    ,  " "      -
 . 

∗  Bandwidth ON OFF  (    NA) –      
     BW.    OFF   
,     Y   . 

∗  Bandwidth  (    NA) –        ,  
   . 

         (Peak),    
  S21  . 

   (Valley),         -
 S11  ,       . 

  –     ( )  . 

  –     (MIN)   -
. 

    ,   ,    

    Marker  ,     More  ,  -

   Markers All Off  . 
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 S21    BW    
 .    –3 . 

 

 

 S11        : –3 . 
         . +30,4 . 

 

   Enter  ;        

          -
 . 

 Bandwidth       Log Mag. 

   Bandwidth    : 

• BW –     (   2    3). 

• Center –   4:      2   3. 

• Q –   /  . 

• Loss –   1. 

• Left –   2  3 (    1). 

• Right –   2  3 (    1). 

   Back  ,     . 

 
    Peak Search  ,    : 

•  Peak  –          . 
 Peak Excursion .   SA     -
 (0 ). 
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•  Next Peak  –            
,      . 

•  Peak Left  –        ,   
  "Peak".     ,   "Peak",   

  . 

•  Peak Right  –        ,  -
   "Peak".     ,   "Peak",  -
   . 

     DTF: 

•     More  , : 

•  Track Peaks ON OFF  –   Track Peaks  ON       -
   .    ,     

. 

•  Find 3 Peaks  –   ,      ( )  . 

21.1.7     

   FieldFox  " ",       
Peak Threshold  Peak Excursion. Э         

      ( , SA  NA). 

Э        Preset  Mode Preset. 

              

 Peak Threshold  Excursion    DTF.    , -
     (  DTF),       DTF. 

     

•    Mrk–>/Tools  . 

•     NA: 

∗     Peak Search  . 

•   SA: 

∗     More  . 

∗     Mkr Properties  . 

•     Peak Criteria  . 

•   : 

∗  Peak Threshold  –   (  ).    -
,      .     

    .   : –190     NA;  
–90   SA. 

 :    ( )       
 .       . -

,  Peak Threshold = –20    ,    
 < 20 . 

∗  Peak Excursion  –    (  )       
.    ,    " "   -
    Excursion.       0,5   

   NA; 6    SA. 
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,         : 

• Threshold = –10  

• Excursion = 1  

• Scale = 1 /  

  
 

  =   (    Threshold  Excursion) 

  =   (   Excursion = 1 ) 

  =   (   Threshold = –10 ) 

21.1.8    

            
FieldFox        . 

    

•    . 

•    Mrk–>/Tools  . 

•     Mkr–>  . 

•     : 

∗  Mkr–> Center  (      DTF  SA   Zero Span) – -
       . -

     . 

∗  Mkr–> Delay  (    NA) –      -
     .     -

,    6.4.       6.8. 

∗  Mkr–>RefLev  (    SA) –      -
 . 

∗  Mkr–>Tune Freq  (    SA     ) –  -
       . 

     DTF: 

∗     More  , : 

∗  Marker=>Start Distance  –       
. ,       ,    

 . 

∗  Marker=>Stop Distance  –       
. ,       ,    
 . 
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21.1.9      SA 

       SA: 

•   

•  Band/Interval Power 

•     

•      

Э       9.26 – 9.29. 

21.2     

      FieldFox     
   .        -

    ( ).      -
    Pass (  )  Fail ( )   . 

•        ,      
  . Э        -

. 

•       , NA  SA.    
     (   14.3.10). 

•         NA    
Smith Chart  Polar. 

•    SA     ( .  9.25). 

•             *.sta ( .  
24.1).               

  Limit ( .  21.2.4). 

     

      : 

1)      ( .  21.2.2). 

2)    X/Y   .      ,  
 FieldFox    .    ,   

,    .       
. 

•    Limit  8  . 

•     Edit Limits  .    . 

•     |           

 . 

∗ Description –     Edit  ,     
      FieldFox ( .  24.1.1). 

∗ Fixed/Relative –     Edit  ,    : 

 Fixed –    .  /Y   -
  . 

 Relative –         .  

 :     ,     
 Relative ( .  21.2.1). 

∗ Upper/Lower –     Edit  ,    : 

 Upper –  FAIL ( )     ,  
   . 

 Lower –  FAIL ( )     ,  
   . 
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∗ Off/On –     Edit  ,    : 

 On –          PASS/ 
FAIL. 

 Off –            
PASS/FAIL. 

∗ Frequency –        . 

∗ Amplitude –        Y. 

•     Add  ,    : 

∗  Add Point  –  " "   X/Y  . 

∗  Add Limit  –         . 

•     Clear  ,    : 

∗  Clear Point  –    X/Y,    . 

∗  Clear Limit  –   ,    . 

∗  Clear All  –    . 

•     Back  ,     Limit. 

21.2.1     

      X/Y,   -
   (   )     (   Y). 

        ,  
    ,     .   
 ,    ,    ,    -

  . 

       .   ,     -
   ,     Y    -

    .       
  Y   .          -

 Fixed   Relative  . 

     

        ,   -
  (Fixed Limit)        -

 ( .    ),       
(Relative).           -

 . 

21.2.2       

      .     
    X/Y.       (Offset), 

            . 

 ,       ,      , 
     , ,   .  
      ,      . 

      

•  ,        . 

•    Limit  8  . 

•     Edit Limits  . 

•     Build From Trace  .    . 

•      |    ON. 
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•     Offset  ,       
 ( .  21.2.3). 

   

   ( )     
(  )     5 . 

21.2.3      

    

•     Exit  ,      . 

•     Options  . 

•   : 

∗  Beep On Off  –      (FAIL)    -
 . 

∗  Warning On Off  –         Pass (  -
)  Fail ( ).          

(Fail). 

∗  Limit Type  –  . 

∗  Offset  –      .     

(Offset)    ,    |     . 

    ,     ,  
    . 

    ,     ,  
    . 

∗  Margin  –         (Offset),   
.     .    Margin 

   ,    |     . 

   ,      . 

   ,      . 

21.2.4            

      *.sta,       -
           .  
              

       . 

       FieldFox Data Link.   ,  
  ,      Data Link. 



 21:     

   225  Keysight FieldFox 

          

•    Save/Recall  ,     Select Device  ,   

  (  , -  USB    SD)   
 ( .  24.1). 

•    Limit  . 

•   : 

∗  Save Limits  –  ,      ,   
       . 

∗  Recall Limits  –        . 

21.3     (Trace Math) 

          NA,     DTF. 

      ,   
    . Э  " "      . 

   (memory trace)     " "   -
 ( )   FieldFox.      ,  

     .             
   . 

•   NA       (   ) ,    . 

•          ,     –    
. 

          

•    Trace  6  . 

•     Data–>Mem  ,      " " 
.      ,     -

.     ,   ,     . 

∗     Data  ,       . 

∗     Memory  ,        -
. 

∗     Data & Memory  ,     " "   
  . 

      

    " "     .  -
      ,     

      .    -
          . 

•    Trace  6  . 

•       ,     Data–>Mem  ,  
    " " . 

•     Data Math  . 

•     : 

∗  Data + Memory  [D+M] –        . 

∗  Data – Memory  [D–M] –        . 

∗  Data / Memory  [D/M] –         

∗  Math Off  –       . 
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21.3.1     

  Data / Memory  Data – Memory     
   .        

,    ,       .  
 ,        .  -

  ,    . 

  Data / Memory   , ,   ,  -
       ,      -

.     Data/Mem     . 
   ,    Data–Mem. 

 

  Data / Mem Data – Mem 

0,5   0,6  0,1  –39  

0,5   0,7  0,2  –33  

 

  Data – Memory       -
,     , ,   S11   -
. 

    Data/Mem ,      -
  2 .        S11 (–50  –52); 
       Data – Mem. 

 

  Data / Mem Data – Mem 

–10   –12  2  –24  

–50   –52  2  –64  

 



 22:    

   227  Keysight FieldFox 

22   

  22 

22.1   Run/Hold .............................................................................................................. 227 

22.2   Preset .................................................................................................................. 228 

22.3   .................................................................................................................... 228 

22.4    ...................................................................................................... 228 

22.4.1   ..................................................................................................................... 229 

22.4.2  ........................................................................................................................ 229 

22.4.3    ........................................................................................................ 229 

22.4.4  ................................................................................................................................. 230 

22.4.5    ............................................................................................ 230 

22.4.6    .................................................................................... 230 

22.5    .................................................................................... 230 

22.5.1    ................................................................................... 230 

22.5.2     ..................................................................................... 231 

22.5.3      (Battery Saver) ................................ 231 

22.6   .................................................................................................................... 231 

22.6.1  ( ) ........................................................................................................ 231 

22.6.2  GPS ........................................................................................................................... 232 

22.6.3    ..................................................................................................... 234 

22.6.4    (  309) ................................................................... 235 

22.6.5    ............................................................................................... 236 

22.6.6  , ,      ..................................... 236 

22.6.7   LAN ................................................................................................... 237 

22.7   .................................................................................................................... 238 

. : 

2.3  -    ......................................................................... 17 

2.5     ........................................................................................................... 19 

22.1   Run/Hold 

  Run/Hold        FieldFox –  

    (Hold),      ,  -
       . 

  Hold     ,     , 
           
  . 

        : 

•    

• Hold   • →        

       Hold 

•    Sweep  3  . 

•     : 

∗  Single  –   Continuous OFF (Hold)    Field-
Fox           

  Single.  

∗    SA –    Continuous  OFF     

 Run/Hold +/–      . 
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∗  Continuous ON OFF  –   . Э      -
,         . 

22.2   Preset 

 Preset ( )       
FieldFox   .         -

    ( , SA,  , NA). 

   Preset  Fieldfox      
   NA ( .  8.4). 

       Preset  Mode Preset: 

•      ( .  22.6.3) 

•     SA (  9.4) 

•   SA (  9.8) 

•   VVM (  17.2.3) 

•   Peak Excursion  Peak Threshold (  21.1.7) 

•   

    FieldFox 

•    Preset  . 

•     : 

∗  Preset  –          
. 

∗  Mode Preset  –        -
   .        -
 . 

22.3   

        FieldFox, -
      ,  ,  -

      ,    ( , -
      ). 

       Preset.    
      ,     
    (Preference) – .  22.5.2. 

    

•    System  7  . 

•     Volume  . 

•     0 (  )  100 (  )  -

  ,    |     . 

•      Volume    Mute,    
.      Volume    ,    -
  . 

22.4    

           
.         

Preset.         ,  
 ,     ,     -

 (Preference) – .  22.5.2. 
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          ,  -
 . 

22.4.1    

    . 

    

•    System  7  . 

•     Display  . 

•     Brightness  . 

•     0  100%    ,    |    -

 . 

22.4.2   

         . 

   

•    System  7  . 

•     Display  . 

•     Display Colors  . 

•   : 

 

 

  

 

     

 
  ,  

 

  ,  

 

 

 

 

22.4.3     

      ,      
FieldFox. Э      . Э      

    (Preference). 

     

•    System  7  . 

•     Display  . 

•     Display Colors  . 

•     More  . 

•     Trace Width  . 

•     : 

∗  Normal  –   . 

∗  Wide  –   . 
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22.4.4   

    ,       . -
     65 -  .   -
    2.8. 

     

•    System  7  . 

•     Display  . 

•     Title  . 

•           FieldFox. Э   
    ,      . 
   ,    24.1.1. 

•     Title ON OFF  ,       
   . 

22.4.5     

              
    .       -

  ( )  .    , -
   24.1.6. 

22.4.6     

        .     
    . 

    

•    System  7  . 

•     Full Screen  . 

    ,   . 

22.5    

22.5.1     

   ,        . 

   

•    System  7  . 

•     Preferences  . 

•     Language  . 

•   : 

∗  English  –   

∗  Espanol  –   

∗  Deutch  –   

∗  Italiano  –   

∗  Francais  –   

∗  Russian  –   

∗  Japanese  –   

∗  Chunese  –   

∗  Turkish  –   
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22.5.2      

   (Preferences),      -
 FieldFox,       ,   , -
 ,        . 

 ,        GPS:  
GPS,   ,      " / " 
( .  22.6.2). 

          

•   ,       . . -
     22.4. 

•    System  7  . 

•     Preferences  . 

•     Save Current Settings  .     -
  ,    . 

•     Reset Preferences  ,     -
   . 

22.5.3       (Battery Saver) 

   Battery Saver,        
 ,    . Э      , NA 

 VVM. 

   Battery Saver 

•    System  7  . 

•     Preferences  . 

•     Battery Saver  . 

∗ ON –   .        -
         , NA  VVM. Э   

    . 

∗ OFF –        ,      -
  Hold     .      -

  ,      . Э   -
       RF OUT.   -

         ,   
         Run/Hold. -

   Battery Saver,     -
     45 . 

22.6   

22.6.1   ( ) 

  ,     ,    .  -
   FieldFox      FieldFox Configuration Guide: 

http://literature.cdn.keysight.com/litweb/pdf/5990-9836EN.pdf. 

    

•    System  7  . 

•     System Configuration  . 

•     Options(Licensing) . 

•     Show Options . 

   . 
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 -  USB      .lic.  ,    .lic, -
 -  http://www.keysight.com/find/softwarelicense. 

 -  USB     FieldFox. 

•    System  7  . 

•     System Configuration  . 

•     Options . 

•     Install Options  .  ,   -
 . 

•          ,  -
 . 

         (Field-
Fox Service Manual)  : http://na.support.keysight.com/fieldfox. 

22.6.2   GPS 

 GPS (    )     
       " / / ". Э   

             -
 . 

•  GPS   307         -
 SMA   .        

3,3 ,  ,   GPS   Internal. Э   -
     , ,  Keysight N9910X-825. 

•  GPS   307       GPS,  -
    Microsoft "Streets and Trips"  "AutoRoute".  GPS  -

  Keysight.   FieldFox    GPS 
USB.         -

 . 

   GPS 

 GPS     307,     307.    GPS 
       ( .  22.5.2). 

•    System  7  . 

•     System Configuration  . 

•     GPS  . 

•   : 

∗  OFF  –   GPS (   ). 

∗  External  –   GPS     (  
)  USB.      USB GPS 

  USB. 

∗  Internal  –   GPS    307.   GPS. 
 Internal  ,      

 GPS ( .  22.6.3).      GPS 
   http://www.keysight.com/find/fieldfox.  

∗    Internal  External,       -
 .  GPS          . 

    ,      
. 
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 •            -

   . 

•  Sync Clock ON OFF  –        
FieldFox    GPS UTC. 

∗  ON  –   FieldFox        
   GPS.     ,    22.6.6. 

∗  OFF  –   FieldFox    GPS.    OFF 
 ,    (ON) ,       -

,     . 

•  Display ON OFF  –      GPS     
FieldFox. 

•  Lat/Lon Format  –     GPS    FieldFox. 
  : 

∗  ddd°mm'ss.sss"  – , ,  (   ) 

∗  ddd°mm.mmmmm'  – , ,   

∗  ddd.ddddddd°  –      

•  Elevation Unit  –   .   : 

∗  m  –  

∗  Feet  –  

 GPS 

   GPS,      FieldFox  -
 : 

 
 

 ,     ,    GPS: 

 

–   GPS     . 

–   GPS,      . 

–   GPS,       GPS. 

  (   )     (   -
): 

• Ant: INIT –   . 

• Ant: OK –    . 
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• Ant: OPEN –     . 

• Ant: SHORT –      .    -
    ,   .     

,       GPS OFF  ,   -
  GPS Internal  . 

     GPS 

      *.csv, *SnP, State  State+Trace    
   GPS.      ,   

GPS ,      ,    GPS ,  -
   GPS. 

    S1P   GPS: 

  

22.6.3     

     FieldFox      
 .          

      10    -
 ,     GPS (  307). 

        Preset  Mode Preset,  
       .     -

  (Stand By)     Unlock,     
     GPS. 

     

•    System  7  . 

•     System Configuration  . 

•     Frequency Ref  . 

•     Freq Ref Source  . 

•   : 

∗  Int  –    . 

∗  Ext  –    .      
10     SMA Ref In/Trig In     FieldFox. 

   FieldFox       -
    

∗  GPS  –        GPS (  307).   
       GPS    . 
   ,      , 

          -
    . 

   (Hold-over) 

   GPS   GPS      -
    .     -
,        ,     

 : 

•    GPS; 

•        ; 

•     FieldFox    -
    (Stand By). 
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      Ext  GPS,       
   : 

•  EXT R  –     . 

•  GPS R  –     GPS. 

•  GPS H  –          
. 

  FieldFox     Ext  GPS,     
       Ext Ref UNLOCKED  .Э    

    : 

•    . 

•         .   -
          –5   +5 . 

•    . 

         , -
     FieldFox ( .  ). 

    

           Ref/Trig  
   ( .  2.7.3).        

        .  

22.6.4     (  309) 

         , -
    309.   : 8 . 

     SMB,      
( .  2.7.4).         

  SMB       BNC    ( -
   N9910X-713). 

     FieldFox    . 

   
    

 
1) Voltage Source –   : ON, OFF, TRIPPED 

2) Voltage –    1,00   32,00   0,01  

3) Current –   ,    

4) Max Current –     ,    -
 . Э           

. 

     

•    System  7  . 

•     System Configuration  . 

•     Voltage Source  . 

•     Source ON OFF  ,      -
 . 

•     Voltage x.xx V  .     0,001   

32     ,    |     . 
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•  Clear Overload  –       (  "TRIPPED")  
 ,      .    

 Source ON  . 

•  Status Line ON OFF  –        -
.           -

. 

22.6.5     

           
 FieldFox   SA, NA  . 

     

•    System  7  . 

•     System Configuration  . 

•     Security Level  . 

•   : 

∗  None  –     . 

∗  High  –       : 

–   

–   

–      

–   

–     

–    

–    .png 

∗         : 

    None  , Preset, Mode Preset    FieldFox. 

22.6.6   , ,      

    ,     ,    . -
       ,   . 

        (Preferences),    -
    FieldFox. 

          GPS ( .  
22.6.2). 

  , ,      

•    System  7  . 

•     System Configuration  . 

•     Date and Time  . 

•     |   ,     . 

•     Edit  . 

•      |       ,  . 

•         |     . 

•        Cancel  ( )   Done  . 

•     Done  ,        . 
        . 

              

  ,     ,   > 2088    . 
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22.6.7    LAN 

    (LAN)     Data Link.  
    Data Link   - : 

 www.keysight.com/find/fieldfoxsupport 
 

 

  LAN 

   LAN 

   "Current …"   . 

•    System  7  . 

•     System Configuration  . 

•     LAN  . 

•      |       ,   -

   Edit  . 

∗ Hostname –   ,        
FieldFox,      .      -

 . 

∗ Obtain IP (  IP- ) –   : 

∗ DHCP – IP-   .      ,  
IP-   FieldFox      . 

∗ Static –  IP-  . Э    ,     -
. 

∗ Static IP Address –  IP-  (  )   nnn.nnn.nnn.nnn 

∗ Static Subnet Mask –    (  )   nnn.nnn.nnn.nnn 

∗ Static Gateway –     (  )   
nnn.nnn.nnn.nnn 

∗ Apply Settings –       : 

∗ Power Up –          
 FieldFox. 

∗ Now –        . 

              

   LAN     ,   
Apply Settings  Now,    Power Up.   ,   ,    

  LANconfig. 

•         Done Edit  . 
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22.7   

         ,   

 .      ,    System  7  , 

    Service Diagnostics  . 

  

 System Information      .   -
  : 

• Model Number –   FieldFox 

• Serial Number –     FieldFox 

• Firmware Release –      .  , 
    ,   www.keysight.com/find/fieldfoxsupport. 

• Network Identity –     IP-    FieldFox 

   (Error Log) 

    ,      
FieldFox.        .    -

,     Clear Errors  . 

  (Battery) 

       25.1. 

  (Internal Temperatures) 

            -
   2.5. 

   

 ,      FieldFox,    .  -
  ,           -

  . 

      "UserData". Э     State  
Trace + State (*.sta),    (*.csv, .snp),    (.png),   Cal 
Kit    Cable. 

       ,    (   mini-SD  
-  USB). 

   "Lost Clusters"     ,    -
  . 

    

•    System  7  . 

•     Service Diagnostics  . 

•     Advanced  . 

•     Erase User Data  . 

•     Confirm Erase  . 

•   : 

∗   "UserData"     . 

∗         ,   . 

∗    .  ,     ,  
  . 

∗  FieldFox ,       -
      . 
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24   

 FieldFox       : 

•      

•   (*.csv  *.S1P) 

•   FieldFox 

     ,  -  USB     microSD. 

  24 

24.1     ........................................................................................................... 239 

24.1.1   ............................................................................................................... 239 

24.1.2     ....................................................................................................... 240 

24.1.3        ............................................................ 241 

24.1.4   ............................................................................................................. 242 

24.1.5   ..................................................................................................... 243 

24.1.6    ............................................................................................ 243 

24.1.7     .................................................................................................. 244 

24.2  ................................................................................................................................................ 245 

. : 

22.7   .................................................................................................................... 238 

24.1     

              

  FieldFox        "  ".  -
  : 

•  N991x (VNA/SA) 

•  N992x (VNA) 

•  N993x (SA) 

24.1.1    

   

•    Save/Recall  9  . 

•     Save  . 

•       ( .  )   -
   (File Type)    (Device),    

 (Internal, USB, Storage Card).    ,    24.1.3). 

•        . 

    FieldFox 

  FieldFox       . Э  
        , ,  -

 ,          FieldFox. 

•     Select  ,       
   . 

•     Backspace  ,       
 . 

•     Clear  ,     . 
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•    (File, Site  . .)  ,   . 
      ( .  24.1.6). 

 

   

  FieldFox.     GF2.   
     GF.    USB  

( - ).    "Picture" ( ). 

   

•         .    
  ,     . 

•    -        |   . 

      

•     Done  ,      .   
    ,  . 

•     Cancel  ,       -
 . 

•       ,     : 

∗     Yes  ,    . 

∗     Cancel  ,    . 

24.1.2      

 FieldFox        (State)     
  Trace + State (*.sta).    *.sta     -

   .         NA,  -
   . 

     *.sta 

                

   ,    (File Type)  State  Trace + State,    -
  (Device),      . 

•    Save/Recall  9  . 
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•     Recall  . 

•      |       . 

•    Recall File    Enter  . 

24.1.3         

           , 
 ,    . Э      

    (Preset),      -
,   . 

        

•    Save/Recall  9  . 

•     Select Device  ,     . 
  : 

∗  Internal  –    FieldFox.    ( ), 
  Manage Folders ( .  24.1.5).  Data Link  -

    \UserData. 

∗  SD Card  –   SD (     ). Э      
  ( .  2.7).     . 

∗  USB  – -  USB (     ). Э       
 USB.     . 

                

        -  USB. 

    

•    Save/Recall  9  . 

•     File Type  .    : 

∗  State  –      FieldFox      
 *.sta.        NA,    

 . Э        FieldFox.  -
      ( .     24.1). 

∗  Trace + State  –          -
 *.sta.   SA   . Э       -

 FieldFox.        FieldFox  
  Hold. 

∗  Picture  –   (640 × 453 )  FieldFox    *.png. 
Э        . 

∗  Data (S1P) / (2P)  –        NA    *.S1P 
 *.S2P,     . Э      

 SAE,  Keysight's Microwave Design System (MDS)  Advanced Design System 
(ADS).          ,  
Microsoft Excel. 

  SNP 

•      2 (  RF IN). 

•  SNP      : 

∗ S1P –     ( )    .  *.s1p 
      S-  (    )  

 Stim  Real(Sxx)  Imag(Sxx)   

∗ S2P (   NA) –     S-  (S11, S21),  -
   .  *.s2p       S- -

 (  9  ) 
Stim  Real(S11)  Imag(S11)  Real(S21)  Imag(S21)  Real(S12)  Imag(S12)  Real(S22)  Imag(S22)   
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     S12  S22,     S21.    -
,     S- ,     .   
 S-     S2P      -

 1.     Mag/Phase,     -
  0   0°.     Real/Imaginary,   
    (1,0). 

 •      ,     S- .  
   S-    . 

•    ,      . 

•     S1P      "  ( ) /  ( )". 

•   NA  SNP     Smith Chart  Polar   Real/ 
Imaginary.         Mag/Phase. 

•           SNP. 

 ∗  Data (csv)  –         *.csv.    
       ,  Microsoft Excel. 

   SA     .     -
 ,     (Trace State). 

   SA  NA    ,      . 

      VVM   . 

   

         *.csv,   
  SA    .      -

 ,     . 

24.1.4    

       ,      
 FieldFox,    microSD   -  USB.   Copy File  

Copy All         .  -
    .      ,  -

    . 

   

•    Save/Recall  9  . 

•     Select Device  ,     (Internal, 
USB  microSD Card)     . 

              

   Internal      Manage Folders,  -
  ,   ,    . 
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•     More  . 

•     Manage Files  . 

•   : 

∗  Copy File  –    .    ,   
   .  : Internal, USB (    -

)  SD Card (     ).     -
   . 

∗  Copy All Files  –      .   , 
    .         -

    .      
  . 

∗  Delete File  –       . 

                

        -  USB. 

24.1.5    

    ,       -
   . " "    [..]. 

   

•    Save/Recall  9  . 

•     More  . 

•     Manage Folders  . 

•   : 

∗  Change Folder  –   ,     .  -
         . -

    |   ,       .   

      Change Folder     
 . 

∗  Create Folder  –      .     
     . Э       

    Edit Keywords. 

∗  Delete Folder  –         -
.     " "    -

. 

•         Exit  . 

24.1.6     

   (FILE, SITE  . .)      
.        FieldFox,     -

.       30 . 

    

•    Save/Recall  9  . 

•     More  . 

•     Edit Keywords  . 

•     Next Page    Previous Page  ,     
. 

•     |   ,      . 
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•     ,     Edit  . 

•   : 

∗     Select  ,       
   . 

∗     Backspace  ,       
  . 

∗     Clear  ,     . 

   

•         .    
  ,     . 

•    -        |   . 

      

•     Done  ,         -
 . Э          . 

•     Cancel  ,       -
 . 

24.1.7      

        ,    -
 .          
 .   ,       -

        . 

      

•    Save/Recall  9  . 

•     More  . 

•     Prefix ON OFF  .    . 

    

•    Save/Recall  9  . 

•     More  . 

•     Prefix  . 

•   : 

∗     Select  ,       
 . 

∗     Backspace  ,       
. 

∗     Clear  ,   . 

∗    (File, Site  . .)     ,  
 .       ( .  24.1.6). 

   

•         .    
  ,     . 

•    -        |   . 
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•     Done  ,        -
.        . 

•     Cancel  ,       -
 . 

24.2  

           Field-
Fox.      (Picture)  -  USB    mi-
croSD      .       -

  FieldFox Data Link. 
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25   -    

  25 

25.1      ............................................................... 246 

25.2    ................................................................................................... 247 

25.2.1         ..................................... 248 

25.2.2     (N9910X-872) .............................................. 248 

25.3      ............................................................ 249 

25.4     .................................................................................................. 250 

25.5       .................................................................... 250 

25.6   -    ............................................ 251 

. : 

2.3  -    ......................................................................... 17 

25.1      

      ,   -
: 

•      . 

• Э  Battery:  

H    System  7  ,     Service Diagnostics    Battery  . 

•     .    -
 FieldFox,     . 

   

  

 
      .    -

.     . 

 
       ,  84%  

  . 

 

   ;      -
 100%. 

 

  –  Battery 

    Battery,    System  7  ,    

 Service Diagnostics    Battery  .      : 

1. Status – Fully charged (  ), No battery (  ), Charging ( ), 
Empty (  )  Discharging ( ). 

2. External DC Supply –        -
. 

3. Battery Present –      . 

              

 4 – 16     . Э      
   . 

4. Battery Voltage –   ,    . 

5. Current – ,       .   -
    . 

6. Average Current –     ( .  5). 
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7. Battery Temperature –    ,   -
 . 

8. Max Error –      .   
  10%,       ( .  

25.3). 

9. Relative State of Charge –   .     -
 . Э           -

  . 

10. Absolute State of Charge –   .     -
    . 

11. Remaining Capacity –  ,   - . 

12. Full Charge Capacity –     ,   - . 

13. Present Run Time to Empty –        , -
       . 

14. Average Run Time to Empty –        , -
          . 

15. Charge Cycles –    - .     -
   ,  80%. 

    

   

   

 -      ,   -
  .     20% . Э   , 
    .       -
 Inspired Energy,       FieldFox. 

 

   

5  ≥ 805 

4  ≥60%, < 80% 

3  ≥ 40%, < 60% 

2  ≥ 20%, < 40% 

1  < 20% 
 

25.2    

   FieldFox    ,   
.        30% ÷ 40%   -

  .        FieldFox  -
 .          (N9910X-

872)   .       -
 FieldFox     .    

      . 

  FieldFox        
,     .     , -
 FieldFox   .          -

,      . 
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 -      "  ",    -
         .     -
     .   Max Error  10%  

  ,       -
  ( .  25.3). 

25.2.1          

:            26. 

       FieldFox    
   ,   ,   . 

   
  

 
     ,      
      FieldFox (   ),  -

     . 

•  FieldFox :        
  . 

•  FieldFox :       -
 ,       .   -

 ,    ( .  2.3). 

25.2.2      (N9910X-872) 

:            26. 

   
   (N9910X-872) 
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   (N9910X-872)      -
     . Э      -

 3,      Smart Battery System.    -
   "   –  ",      -

 ,       .     
  . 

 

   
   

  

    

    

        
( .  25.3) 

-       

   

   (Standby) 

 
          

. 

25.3      

   ,      -
  . Э        -

, , ,      .  
      (    

)      . 

Э         .    
   . 

       ,   
        . 

 ,    

1.    System  7  ,     Service Diagnostics    Battery  . 

2.   Max Error   Battery  10%  ,   -
. 

Э            . 

        ,   
Max Error  9%,     .    

    ,   Max Error  9%  -
,     . 

           -
    (N9910X-872).     

     . 

       

1.       FieldFox (    -
  )    . 

2.   ,     .    
    FieldFox     . 

3.    .       -
  FieldFox ,      (      -

  ). 
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4.     FieldFox,       . 

5.    . 

6.         . 

7.    System  7  ,     Service Diagnostics    Battery  , 

    Battery    ,   Max Error   
10%. 

         
  (N9910X-872) 

1.         . 

2.     Push to Recalibrate Left Battery Bay. 

3.      ,   , -
   .      12 . 

4.      FieldFox. 

5.   Battery   ,      . 

25.4     

        ,  -
,      .     -
    ( )    ( .  25.6).  

        FieldFox ( .  
26). 

25.5       

•           ( ,  -
 ),        . 

•           ( ,   -
),        ,     
  20% ÷ 50%,       .     

     -  . 

•  ,   FieldFox     , -
    .        

50% (      ).     -
      . 

•  ,     , ,      
 .       -

     . 

•            -
   . 

      (     20% 
 50%): 

: –20 °  ÷ 50°  
  1 .: –20°  ÷ 45°  
  6 .: –20°  ÷ 45°  
  12 .: –20°  ÷ 35°  

•     : 
  : 0°  ÷ 45°  (   <10°    -

    ) 
  : –10°  ÷ 60°   

•   FieldFox        -
   10°   50° . Э        -

          .  -
  (   0° )    . 
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25.6   -    

          -
,    ,     . 

 ( ) -       -
    .      

   ,       -
 . 
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26    

 FieldFox ,        IEC 61010-1: 
2001 "     -    -

".  FieldFox    .  FieldFox -
      II    2  -

 IEC 61010  IEC 60664, .       , -
     . Э      

       . 

   FieldFox: 

       

    ,      
,   -   .   -

     .    
    . 

     ,      -
,     . Э      

 , . .     ,    
   . 

 Э             , 
  .  FieldFox   -

 : 

  IEC 61010, 2-   / EN 61010, 2-   

  : CSA 22.2 No. 61010-1-04 

  : UL 61010-1, 2-   

             .  
          

         . 

           -
    . 

   ,       
  IEC950 / EN60950. 

    ,      -
       . 

      : 

 RF Output:   50 ,   +23  

 Ext Trig/Ref:   5,5  

  :   ± 50 ,   +27  

  : 19 , 4  

      ,    -
     . 

     ,     . 

       . 

      

           . -
          

      . 

            -
,    I. 
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   : 

       

        1 (    
    ).      

      .    -
           . 

   . 

       . 

     ,     -
. 

    ,      
.       .     

          -
      . 

          0°  ÷ 
40°     .     > 40°  -

    50    50° . 

      : +15 , 4,0  

   : 100  ÷ 250 , 50/60  

  :     ,  -
  IEC 60884-1 "          

–  1:       ,   
 UL, SA, BSI, VDE, CCC, SA, NZ  PSE". 

  :    , -
    IEC 60320-1 / EN 60320-1. 

          -
,        .    -
      .     -

. 

       FieldFox   ,  
    ,        -

 .        FieldFox 
          -

,    .        
         
    . 

       FieldFox   -
  ,     .     -
 FieldFox      ,    -

  ,   . 

      

        .   
,       . 

        . 

            . 
    . 

 Э          II   
 2   IEC 61010 (2-  )  IEC 60664, . 
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     (N9910X-872): 

      

         , -
  Keysight     SMBus  II  . 

           (  SMBus),  
         SMBus  -

    . 

           . 

   : 

     ,     
     .    : 

       

 -   : 

–      (> 70° )    . 

–  . 

–       . 

–    -   ,   
  Keysight. 

        . 

        -
  . 

              
 ( ,     . .). 

     ,     ,   
       . 

        . 

           . 

    .      
,      ,   . 

            -
      . Э     ,   

.          -
         . 

        . -
         
.       -

. 

       FieldFox   -
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