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Transfer Protocol      

   
System Menu > I/O > USB 
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 1-8    ( ) 

    

      
 USB 

  System Menu > I/O > USB 

  GPIB   System Menu > I/O > GPIB

      
 GPIB 

  System Menu > I/O > GPIB

    
-  

   
System Menu > I/O > DIO > Config 

   ,  
  -  

   
System Menu > I/O > DIO > R/W 

  -   
BNC 

  System Menu > I/O > BNC 

 

 1-9       

    

     
     

   

  System Menu > System > 
Start-up 

      System Menu > System > 
PLC 

   2980   System Menu > System > 
Reset 

    
 

  System Menu > System >  
Factory Reset 

    System Menu > System > 
Cal/Test > Self-Cal 

    System Menu > System > 
Cal/Test > Self-Test 

     System Menu > System > 
Error > Log 

      System Menu > System > 
Error > Clear 

     System Menu > System > 
Timestamp > Clear 

    
  

  System Menu > System > 
Timestamp > Auto CLR 

     
   

  System Menu > System >  
Start-up 

     
 

  System Menu > System > 
Sound 

     
 

  System Menu > System > 
Language 

     System Menu > System > 
Info > Revision 

      System Menu > System > 
Info. > Date/Time 

     System Menu > System >  
Info./ Update > Firmware 
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 1-9       ( ) 

    

    System Menu > System >  
Info./ Demo. 

     
 

  System Menu > File >  
Load > Config 

     System Menu > File >  
Load > License 

 

1.3   

        Keysight  2980. 

 

•   Ammeter 

     

  

  ( .  Ы .)    On/Off  -
 .    ,   Ammeter  -
   . 

•  Analog Out (  ) 

    .   ,  
  .     ± 2 . 
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,    2 ,      , 
 0,2 ,     10%   . 

•  Common (  ) 

 ,      ,   -
 . 

            
             . 

       

  Common      (     -
  ),           

± 500 .            
    .  ,  -

   IEC 61010-2-031.      
    ,   . . 

•    

Э              -
    . 

   2983   2987      ; 
      .       -

           . 
     ,    2983   2987 . 

      

     . Э      . 

•  Trigger In  Out 

  BNC,        ,   –  -
  .        .  -

     2.7. 

•   -  (Digital I/O) 

Э  9-    D-Sub   -    
(GPIO).           -

.       2.7. 

   LAN 

   10/100 Base-T.    ,  -
    . 

  USB-B 

   USB. 

   GPIB 

          Key-
sight 82357A/B USB/GPIB   Keysight 10833A/B/C/D/F/G GPIB. 

      

     . 

•   

     Keysight Technologies   -
 ы   . Э         

. 
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•  High  Low   (   2985   2987 )  

       ± 1050 . 

  

  ( .  Ы .)    On/Off Voltage 
Source   . 

   Low (      ) 
    Low Terminal State   Output Connection,  -

    System Menu > Config > Source > Connection. 

•    (   2985   2987 ) 

    . 

  

    (Guard  Common)     Voltage 
Measure Inner Shield    Input Connection,    -

  System Menu > Config > Measure > Connection. 

      ,    -
. 

•   (Interlock)   2985   2987  

   .    ,   
   ± 21 .       -

     ,       
 .     ,     .  

       2.4. 

         -
 Phoenix Contact 1881341  . 

       

К    ,   High  Low    -
    ± 1050 . 

•    (Humidity)   2985   2987  

Э       ,    -
 . 

    E+E Elektronik EE07      
   Phoenix Contact 1551354  .    

     . 

•   (Temperature)   2985   2987  

     ,    . 

    Keysight N1423A (1 .). 
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1.4     

          Keysight  
2980. 

   Quick I/V 

   . Э     -
     -     -

         . 
Э        2900   GPIB  
LAN    2900   USB. 

 : Windows 8.1 (64 bit /32 bit), Windows 8 (64 bit /32 bit), Windows 7 (64 bit /32 
bit), XP SP3 (32 bit) 

 : Microsoft .NET framework 4.0 (    )  Keysight IO Libraries 
16.0 (    ) 

  Web-  

 Web-         
 Web- .            

  Web-     Web- . Э    
   2980   LAN. 

  IVI-C  IVI-COM 

  Windows 8.1 (64 bit /32 bit), Windows 8 (64 bit /32 bit), Windows 7 (64 bit /32 bit), XP 
SP3 (32 bit),    IO Libraries 16.0 (    ).   Key-
sight VEE, Microsoft Visual Studio (Visual Basic, Visual C++, Visual C#), National Instruments LabWin-
dows  LabVIEW. 

  LabVIEW (VI) 

National Instruments LabVIEW 7.0    .  LabView    
NI.COM. 

              

       ,    www.keysight.com   
2980    Search    . 



 1:   

   31  Keysight  B2980 

1.5   

  1-10      Keysight  2980. 

 1-10   

   

N1410A      2985   2987 

•          
 " "   ; 200 , 1,5  – 1 . 

•      – 1 . 

N1420A   Setup Integrity Checker (    )  -
  2980,    

N1422A          
N1299A-301 

N1299A N1299A-301     2981/83/85/87  

•     – 1 . 

•          
 " "   ; 200 , 1,5  – 1 . 

•    4-        
 6-      , 1,5  – 1 . 

•   BNC, 1,5  – 1 . 

•  "    →   
 BNC",    – 1 . 

•    – 1 . 

•   – 1 . 
 

1.6  

1.6.1   

  Keysight 2980   : 

•  Quick Startup – 1 . 

   (Quick Reference) – 1 . 

 -  Product Reference –1 . 

 -  Keysight IO Libraries – 1 . 

   – 1 . 

•  , 2 ,   2983   2987  – 1 . 

  USB – 1 . 

•              – 1 . 

•  , 200 , 1,5  – 1 . 

•     – 1 .   2981   2983 ; 2 .  -
 2985   2987  

•    , 1000 , 1,2 , – 1 .   2985   
2987  

•   , 3,5  – 1 .   2985   2987  

•    – 1 .   2985   2987  

•     – 1 .   2985   2987  

 -  Product Reference    ,  -
  . . 
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1.6.2   

,    Keysight 2900,    Accessories for 
the Keysight B2900 Precision Instrument Family.  

   ,    www.keysight.com/find/b2980a   "Techni-
cal Support"  "Catalogs". 

1.7  

  1-11     Keysight B2980. 

 1-11  

   

2981 -A6J      ANSI Z540 

2981 -UK6       

2981  

B2980A-1CM      

2983 -A6J      ANSI Z540 

2983 -UK6       

2983  

B2980A-1CM      

2985 -A6J      ANSI Z540 

2985 -UK6       

2985  

B2980A-1CM      

2987 -A6J      ANSI Z540 

2987 -UK6       

2987  

B2980A-1CM      
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2  

Э      Keysight B2980. Э     -
 . 

2.1    ............................................................................................................... 33 

2.2    .................................................................................................. 34 

2.3   Keysight B2980 ................................................................................................... 35 

2.4   ................................................................................................................................ 39 

2.5    ................................................................................................................... 40 

2.6   ............................................................................................................ 42 

2.7     ........................................................................................... 45 

2.8    -    ................................................... 47 

2.1    

          2985   2987  

   High  Low       -
  ± 1050 .          
    . 

        (   )    -
  . 

           
 ,        (Interlock),  

       . 

    ,  ,    -
          . 

     . 

  ,      High,     -
 ,   .    ы ча  ,      

     . 

    On/Off Voltage Source    ,    
 . 

   ,    On/Off   . 

         (   
  ). 

   ,    High. 

        . 
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2.2    

   Keysight B2900      -
. 

1.           -
,     : 

  

  

  

    

           
  Keysight Technologies. 

2.       B2980     
     .      

     Keysight Technologies. 

3.    B2980,      2.2.1. 

           Keysight 
Technologies. 

2.2.1    Keysight B2980 

1.   ,       Ы . 

2.              . 

3.   ,   . 

          -
 .   B2980  ,     ,  -

  . 2-1. 

  

 . 2-1      

2.2.2    

  ,   . 

1.    System Menu > System > Error > Log.   
 Error Log. 

2. ,       . 

   ,    "0, No Error". 

3.  ,    . 
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2.3   Keysight B2980 

    ,         
 Keysight B2980. Э      : 

2.3.1   .................................................................................................................... 35 

2.3.2   ................................................................................................................ 35 

2.3.3    ................................................................................................ 36 

2.3.4     ................................................................................. 36 

2.3.5     ......................................................................................................... 36 

2.3.6      ...................................................................................... 36 

2.3.7     ....................................................................................................... 38 

2.3.1   

   "    "  . 8  .  
,          Keysight B2980,   -

        .  
          -

. 

   2983   2987      6,    -
     -   . 

2.3.2   

       

           . 

     B2980. Э       
. 

   

  : 0°  ÷ +45°   
  0°  ÷ +35°      

   : –20°  ÷ +60°  

   

  : 30% ÷ 80%,   

  : 10% ÷ 90%,   

     

  : 0 ÷ 2000  

  : 0 ÷ 4600  

   : 100  ÷ 240  (± 10%), 50/60  

   : 80  

•  

    : 88  ( ) × 213  ( ) × 350  ( ) 

  (     ):  
104  ( ) × 261  ( ) × 374  ( ) 
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2.3.3    

        ! 

   ,    .     
       . 

           ! 

          . 
     ,   . 

       IEC 320    .   -
,       ,    -

   Keysight Technologies. 

    ,     -
  100   240 . 

              

          . 

2.3.4     

          -
  .      Power Line Frequency: AUTO. 

    ,        . 

       .     
         -

 : 

•    50 : System Menu > System > PLC > 50 Hz 

•    60 : System Menu > System > PLC > 60 Hz 

•      : System Menu > System > PLC > Auto Detect 

         -
   ,  ON  OFF   Power-on PLC Detect  -

  System Start-up,      System Menu > 
System > Start-up. 

2.3.5     

         Date and Time,    
  System Menu > System > Info > Date/Time. 

2.3.6      

               -
  .   ,        . -

     . 
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  2983 / 2987     -   ,    
    +45°          

 .          10   
      . 

 

   

 900 

 

 901 

 

 902 

 

 903 

 

: BS 1363/A,  
  250 , 10  

№  : 8120-4420 

: AS/NZS 3112, 
  250 , 10  

№  : 8120-4419 

: IEC 60277-1,  
  250 , 10  

№  : 8121-1226 

: NEMA 5-15P,  
  125 , 10  

№  : 8120-6825 

 904 

 

 906 

 

 912 

 

 917 

 

: NEMA 6-15P,  
  250 , 10  

№  : 8120-3996 

: SEV 1011,  
  250 , 10  

№  : 8120-4416 

: SB 107-2-D1,  
  250 , 10  

№  : 8121-1655 

: IS 1293  IS 6538,  
  250 , 10  

№  : 8121-1690 

 918 

 

 919 

 

 920 

 

 921 

 

: JIS C 8303,  
  125 , 12  

№  : 8121-0743 

: Israel SI 32,  
  250 , 10  

№  : 8121-0724 

: IRAM 2073,  
  250 , 10  

№  : 8121-0725 

: CEI 23-16,  
  250 , 10  

№  : 8121-0722 

 922 

 

 923 

 

 927 

 

 930 

 

: GB 1002, figure 3 
  250 , 10  

№  : 8120-8376 

: SANS 164-1,  
  250 , 10  

№  : 8121-0564 

: NEMA WD-6,  
  250 , 10  

№  : 8120-0874 

: NBR 14136,  
  250 , 10  

№  : 8121-1809 

 931 

 

 932 

 

  

: CNS 10917-2, 
  125 , 10  

№  : 8121-1635 

: CS 0017,  
  250 , 10  

№  : 8121-1638 
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2.3.7     

                

   B2980         (  1 ). 

                

  2983 / 2987     -   ,    
    +45°          

 .          10 . 
 

 Keysight B2980     19-   EIA.     
    (2U). 

   B2980          -
,     . 

   

          . 

     

1.          . Э     
. 

2.     ,    . 

3.         . 

 

      

         .      
 . 
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2.4   

   Keysight B2980       
.          Keysight 

Technologies. 

      : 

2.4.1    .............................................................................................................. 39 

2.4.2  ............................................................................................................................. 39 

2.4.3  ......................................................................................................................... 39 

2.4.4  .................................................................................................................................. 40 

2.4.1    

           ! 

       2980  ,   
    . 

        .   -
    .       

. 

2.4.2  

 Keysight B2980       . -
     .   -

        .    
            . 

        . 

           Emergency. (Э    
    ,   ).   

ERR      On/Off. 

 ,   .     -
,     . 

   ,   . 

     . 

   

       . 

1.       ,   Cancel/Local. 

2.    On/Off    ,     . 

3.        . 

4.    : 

 System Menu > System > Cal/Test > Self-Test. 

    . 

5.  ,   . 

2.4.3  

 Keysight B2980       . 
 ,       ± 3°   . 

Э     ,       . -
    60-   .   -

           -
   . 
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       . 

1.       ,   Cancel/Local. 

2.    On/Off    ,     . 

3.        . 

4.    : 

 System Menu > System > Cal/Test > Self-Cal. 

    . 

5.  ,   . 

2.4.4  

          -
 .         .  -
          Keysight 

Technologies,        . 

2.5     

      Keysight B2985A  B2987A,   
 .       ,   

 . 2-2. Э   ,    ,  ,   
 . 

 B2985A/B2987A     (  ± 21 ) ,   -
 .           -

,        .  
       ,   
   . 

       

  High  Low       -
  ± 1050 ,    .       

   . 

  

  (   Keysight: 1450-0641  ) – 1 . 

   (   Keysight: N1254A-402, 3101-3241  ) – 2 . 

•   ,   Phoenix Contact 1881341  -
 – 1 . ( )  

          -
 Interlock     B2985A/B2987A 

  

1.        ,   -
,    ,     .   

   . 2-4  2-5. 

2.     .     . 2-3. 

 Э        ,  , -
  B2985A/B2987A       ± 21 . 

3.           
 1  2   .  

       ,     -
 .         ,    

,  .   ,     . 
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4.         3  4  -
 . 

5.       Interlock     
B2985A/B2987A. 

  Э   

  

 . 2-2   
 

   
  (–)  (+)     

 . 2-3   (   Keysight: 1450-0641) 
 

 
   

 

 . 2-4     (Keysight N1254A-402) 

    

  

   

 

  ,  
  

   
   

Interlock    
 2985 /87  

 

К .  

  1   
  2   
  3  10    2   
      
  4   
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 . 2-5     (   Keysight 3101-3241) 

2.6   

      

Э    1          -
    . 

 B2980   GPIB, LAN  USB.      
 .       -

.     ,   . 

 LAN    ,       
 (LAN). 

 B2980    Ethernet.     Ethernet 
      LAN. 

2.6.1  GPIB  USB 

              

      GPIB  USB    Connectivity 
Guide,       Keysight IO Libraries. 

           -
  (GPIB).         GPIB 

. 

 

 

 

 GPIB 

  
GPIB  

    
    GPIB 
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1.      ,        Key-
sight IO Libraries Suite      - . 

2.         GPIB,     
  GPIB. 

3.       GPIB     GPIB. 

4.   Connection Expert    Keysight IO Libraries Suite,  
     GPIB. 

5.  B2980    GPIB,   23.    -
  GPIB,    System Menu > IO > GPIB.  -
  GPIB Configuration. 

    GPIB,     - ,  
 ,    . 

6.      Interactive IO  Connection Expert  -
            -

. 

           -
  (USB).         USB. 

  
 
1.      ,        Key-

sight IO Libraries Suite      - . 

2.   USB Device,     ,   USB   
. 

3.    Connection Expert    Keysight IO Libraries Suite  
  . Э     .    , 

     VISA,  IDN   VISA.  

      VISA    .   -
 System Menu > I/O > USB.   VISA     USB Status. 

4.      Interactive IO  Connection Expert  -
            -

. 

 

 USB 

   USB  
  

   USB  
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2.6.2  LAN 

              

      LAN    Connectivity Guide, -
      Keysight IO Libraries. 

            (LAN)  
 . 

      

       ,     -
 LAN       ,  /  

.           ,  
DHCP  DNS. 

  
 

1.      ,        Key-
sight IO Libraries Suite      - . 

2.       .      -
   LAN     IP-   -

    DHCP (   DHCP).   ,    
    .  DHCP        

   DNS.        -
  ,   IP- .  LAN      -

 ,      LAN,     -
  . 

              

     -    LAN  ,   
 4.10.5       LAN    -

. 

3.   Connection Expert    Keysight IO Libraries Suite, -
     B2980   .     ,  

   Connection Expert   .     -
,          IP- . 

              

   ,    "Troubleshooting"   Connectivity Guide. 

4.      Interactive IO  Connection Expert  -
           -

.     Web-      -
  ,      2.7.1. 

    LAN 

        LAN,  -
  System Menu > I/O > LAN > Status.    LAN status.  

 ,        LAN  IP- ,   
(Subnet Mask)       (Default Gateway)   

 ,     LAN Configuration,     . 
   ,  ,      -
  . 

 

 LAN 

   LAN
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     LAN 

    B2980       
     .       , 
   System Menu > I/O > LAN > Config.    

LAN Configuration. 

              

       2980. 

    LAN    4.10.5. 

2.7     

2.7.1   Web-  

 B2980    Web- ,    
  -    .    -

 ,     .     -
  .       -

. 

   Web-         
  ,     . Э    -

   B2980    -   . 

              

  Web-      LAN.    -
 Internet Explorer 6+  Firefox 2+.    Java,     Java Runtime 

Environment (     Sun Microsystems). 

        Web- .  

 
 

   Web- ,   : 

1.  -    . 

2.       IP-    Address ,   -
 Web- .    B2980: 

3.      ,   Browser Web Control  -
   . 
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4.       -    -
  "Help with this Page". 

        Web-    -
 .         keysight.   

,   View & Modify Configuration.      
     . 

2.7.2    (Telnet) 

 Telnet (     )     -
   B2980    -   .    

     LAN     B2980,   
. 

   MS-DOS : "telnet hostname 5024",  hostname –     
B2980  IP- ,  5024 –   Telnet .      Telnet  

,   ,      B2980.     
 SCPI. 

2.7.3     (Sockets) 

              

 B2980          -
,     . 

 Keysight     5025     
 SCPI.   (data socket)          -
 ASCII/SCPI,     .      
    .       -

 . 

         
 (control socket),        device 

clear     .     ,   -
  ,      ;      

   SCPI   : SYSTem:COMMunicate:TCPip:CONTrol?  

        .     -
 ,         ,   -
  ,    ,   . 

   device clear,    "DCL"   .  -
 B2980   ,    "DCL"    . 

          Service Re-
quest Enable Register.      ,   -

  .  SRQ   true,    -
 "SRQ +nn".  "nn" –    ,      

     . 
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2.8    -    

 B2980    -  (Digital I/O). Э  9-  
    -     .   

    : 

   

   

 -    

    

•  Start of Test (SOT)   ( )   

•   Busy   ( )   

  End of Test (SOT)   ( )   

    Digital I/O    2-1.   
DIO 1 ÷ DIO 7       .    
DIO,    System Menu > I/O > DIO > Config.   -

   4.10.6. 

 2980   Trigger In  Trigger Out      -
.         .  

 BNC   . 

•          BNC     
  Trigger In  2980. 

•       2980       
Trigger Out  2980     . 

 . 2-6      - ,   -
    Digital I/O    Trigger In/Out. 

 

 . 2-6     -    
 

 2-1     Digital I/O 

. № 1 2 3 4 5 6 7 8 9 

 DIO 1 DIO 2 DIO 3 DIO 4 GND DIO 5 DIO 6 DIO 7 + 5  

 

   
Digital I/O,  
Trigger In,  
Trigger Out 
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3    

   ,       Keysight B2980. -
      : 

3.1   ................................................................................................................................... 50 

3.2   ..................................................................................................................... 56 

3.3   ................................................................................................................ 61 

3.4   .............................................................................................................................. 74 

3.5     .............................................................................................. 77 

3.6      ..................................................................................... 79 

       

          ,  
     . 

            -
        .   

          
  . 

            -
    ,    . 

        ,     -
          .  -

   .        -
  . 

    

   2983   2987      ; 
      .       -

           .  
    ,    2983   2987 . 

    

    .   ,   , 
   . 

  2983   2987    ,     -
 Ы .    . 

      

  Cancel/Local.     ,     
  . 

 On/Off 

  On/Off       
( 2085 / 2987 ),   : 

•   –  Ы . 

•  –  . 

•  –      (   2985   2987 ) 

  On ( )     Ы .      
  . 
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  Single,    . 

  Run/Stop,    ( ) . 

   ,    Single  Run/Stop -
 . 

      

  ,       .   
    . 

       2985   2987 ,   
On/Off,     . 

         

           Emergency. (Э    -
    ,   ).   ERR  

    On/Off. 

 ,   .     , 
    . 

   

•       

 , ,         -
      3 /    80  ÷ 1   1 /   

 2,0  ÷ 2,7 .          -
. 

•      

 , ,         -
      3     159  ÷ 80 .   

       . 
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3.1   

 2981 , 2983 , 2985   2987      ( .  
3-1). 

 3-1   ,      

      

2  0 ≤ | I | ≤ 2,1  1  

20  0 ≤ | I | ≤ 21  10  

200  0 ≤ | I | ≤ 210  100  

2  0 ≤ | I | ≤ 2,1  1  

20  0 ≤ | I | ≤ 21  10  

200  0 ≤ | I | ≤ 210  100  

2  0 ≤ | I | ≤ 2,1  1  

20  0 ≤ | I | ≤ 21  10  

200  0 ≤ | I | ≤ 210  100  

2  0 ≤ | I | ≤ 2,1  1  

20  0 ≤ | I | ≤ 21  10  

 

  

   ,  ,  ,  -
   ,   .   -

  . 3-2  3-3. 

    : 

•  , 200 , 1,5  

•    (  ) 

•              

          
Keysight N1415A          " "  -

 , 200 , 1,5 . 

                

       . 
 

  

 . 3-1     
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 . 3-2       
 
 
 Э      

  

 . 3-3           

              

         Common    
 (Chassis ground).       3.1.4. 

Э   
  

 

   

            

Э      
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    ,   . 

1.   View    Meter View,     -
  Meter. 

   2985 / 2987      AMPS (I),   
  . 

2.       RANGE,  -
   .       

3.1.1. 

  

3.       SPEED,  -
    (  ).    -

   3.1.3. 

4.   Filter,     Measure Filter.   
    .       

3.1.1. 

5.       (   ). . . 3-2  3-3. 

6.   On/Off Ammeter,   .   -
  . 

7.    . 

•   Single,     . 

•   Run/Stop,    ( )  . 
    10 . 

8.   ,   On/Off Ammeter.    
 . 

           
 ( .  5.3). 

                 (Setup Integrity Checker) 

        (    )  -
   Apps    #1. 

          " "  . 91. 

               (Data Logger) 

          Apps  -
  #2. 

          " "  . 91. 
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3.1.1   

  ,          . 

Measure Amps (   ) 

   RANGE,       ( -
     ).     

(AUTO  Fixed)    . 

        . 

Range +    . 

[home]      (AUTO)   
   Normal. 

Range –    . 

      3.1.2. 

Aperture Time (  ) 

   SPEED,       ( -
    ).     (AUTO  Manual) 

   . 

        . 

Coarse Res    (   ). 

[home]      Normal   
   (AUTO). 

Fine Res    (   ). 

      3.1.3. 

Filter ( ) 

   Filter       . 

   FILT,    Filter    Measure 
Filter.             

;     FILT. 

   FILT,    Filter     ; 
    FILT. 

      ,   
   . .         -
.       5.4. 

3.1.2   

      . 

      ,    -
   RANGE.        -

   (AUTO  FIXED). 

•      (AUTO) 

       ,   -
    . 

•      (FIXED) 

      . 

        . 

Range +        . 

[home]      (AUTO)   
   Normal. 

Range –        . 
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        Measure.   
  (  )     (  )  -

  ,       EDIT.  -
    Volts, Amps, Ohms  Coulomb.    

   "    "  . 95    5.1. 

                  

          System 
Menu > Config > Measure > Ranging.      Normal  Fast. 

     ,      Rang-
ing Normal. 

      ,       
Ranging Fast. Э           

. 

                  

     9,5%   ,      -
      .     105%  

 ,            
. 

                 AUTO  FIXED 

     . Э     -
 RANGE. 

3.1.3   

  –   ,      . 
Э          ,      

 . 

      .    -
   SPEED.         

 . 

•     (AUTO) 

           -
 .        
: Quick, Normal  Stable.      -

 . 3-4.       Stable. 

 ↑   

 →   (  ) 

 . 3-4      
 •     (Manual) 

      .     -
 : 0,001*PLC, 0,01*PLC, 0,1*PLC, 1,0*PLC, 10,0*PLC  100,0*PLC.  PLC –  

   .  1 PLC = 20     -
 50   16,667      60 . 
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,    0.001 PLC   ,     
20      50   16,667      
60 . 

              

        ,   
    .     ,   -
    . Э      .    

 Coarse Res  Fine Res          -
     . 

        . 

Coarse Res   .    (  
 ). 

[home]      Normal   
   (AUTO). 

Fine Res   .    (  
 ). 

                    

     . Э     -
 SPEED. 

.   5.2.1. 

3.1.4    (Common)  

 Common       ,    
. Э             

 . 

    ,    (  )  -
   Common         -

          .     
        . 

    ,    (  ) ,  -
    Common   ,     -

 . Э          
.      ,      -

  . Э    ,      . 

           

  

 . 3-5      
 

             
,        ,   

 .            -
   (Guard),   ,    -

         . 



 3: К     

   56  Keysight  B2980 

  Common        ,  
  (Guard)    Common.        (  

)   Ileak   .        (  
)   Ileak           -

.        Rguard  ,    -
  . 

       

  Common      ,       
    500 .       -

         .  -
,     IEC 61010-2-031.    -

      ,   . . 

      

      . Э      . 

3.2   

 2981 , 2983 , 2985   2987      ( . 
 3-2). 

 3-2   ,      

      

2  0 ≤ | V | ≤ 2,1  1  

20  0 ≤ | V | ≤ 21  10  

 

  

   ,  ,  ,  -
   ,   .   -

  . 3-7  3-8. 

    : 

•  , 200 , 1,5  

•    (  ) 

•            " "     
  Common       

•             ,   
 Common     

          
Keysight N1415A          " "  -

 , 200 , 1,5 . 

                

       . 
 

  

 . 3-6     
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         Guard  Common,  -
  . 3-6. Э        .   
     Guard        .   

      Common        . 
      .    

   3.2.1. 
 

  

 . 3-7           
 
 

  

 . 3-8           

Э  
  

 

   

           

     
   " " 

  
 

Э    
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    (Common)      -
        " "       

Common     . 

              

           Common  
  .       3.1.4. 

  

    ,   . 

1.   View    Meter View,     -
  Meter. 

2.    Volts (V),     . 

3.       RANGE,  -
   .       

3.2.1. 

4.       SPEED,  -
    (  ).    -

   3.2.1. 

5.   Filter,     Measure Filter.   
    .       

3.2.1. 

6.       (   ). . . 3-2  3-3. 

7.    . 

•   Single,     . 

•   Run/Stop,    ( )  -
.     10 . 

           
 ( .  5.3). 

3.2.1   

  ,          -
. 

       

     .    -
   ,    –   .    

    Guard           
 Common        . 

    ,    Input Connection  
  System Menu > Config > Measure > Connection    -

  Voltage Measure Inner Shield.    . 

GUARD      Guard. Э      
         .  

         (GRD):  

CCOM      Common. Э     -
 .       (GRD). 

   ,    /   . 
 ,       . 
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 . 3-9     GUARD   

              

     (GRD),        -
 .        (Input)    

    ,     . 3-9.    
   . 

      3.2.2. 

Measure Volts (   ) 

   RANGE,       ( -
     ).     

(AUTO  Fixed)    . 

        . 

Range +        . 

[home]      (AUTO)   
   Normal. 

Range –        . 

      3.1.2. 

Aperture Time (  ) 

   SPEED,       ( -
    ).     (AUTO  Manual) 

   . 

        . 

Coarse Res    (   ). 

[home]      Normal   
   (AUTO). 

Fine Res    (   ). 

      3.1.3. 

Filter ( ) 

   Filter       . 

   FILT,    Filter    Measure 
Filter.             

;     FILT. 
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   FILT,    Filter     ; 
    FILT. 

      ,   
   . .         -
.       5.4. 

3.2.2       

        ,   -
     . 

       . 3-10.    -
,        Common;    

      ,   -
.      ,   -
,   ,      -

     .      
    ,    

     

  

 . 3-10     
 

 ,         -
  ,        

 ,      .   -
  ,       . 

       ,   -
         

.         -
  ,      ,   -
  .  ,          
 ,        . 

      

       Guard  -  ,    ,  
      Guard. Э     . 
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3.3   

 2985   2987      1000  (  -
). 

  

   ,  ,  ,  -
   ,   .   -

  . 3-12 ÷ 3-15. 

    : 

•  , 200 , 1,5  

•    (  ) 

•   , 1000 , 1,2 ,   High 

•             ,   
 Common     

•       ,    High  -
   Common 

•      Keysight N1414A 

          
Keysight N1415A          " "  -

 , 200 , 1,5 . 

                

       . 
 

      . 

• Э   Keysight 16008B 

•    Keysight 16117B     

•    Keysight 16117     ,   
 

•     Keysight 16339A 

     Keysight N1413A (  -
 .  . 3-11).     N1413A,     
 .      (Low) -
   FLOATING. 

          -
   PULL (" ")   N1413A.    ,  -

  16117B/C         -
    PUSH (" "). 

          
э  (Operation Manual)  . 

                

    ± 21     Interlock    ( . -
 3.3.2). 

       

   N1413A/N1414A,      2985 / 2987А. 
   ,       (  < 1 ). 

              

•    N1413A/N1414A   Low Terminal State  FLOATING. -
          . 

•    N1413A/N1414A        
  Voltmeter.     . 
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  Low  : FLOATING 

 . 3-11         
N1413A 

 

  

 . 3-12         

   PULL  
      

 

   PUSH  
    

 

    
 Interlock 

 N1413A  :

 PULL       
 PUSH     

PULL =  
PUSH =  

   

  

   

Э  
  (Common)           

Э  

 

  Low  :  
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  Low          
(Common)    ,    . 3-12.     
  3.3.1. 

 

  
 

 . 3-13          
   N1414A 

 
          

N1414A   PULL.  ,    Low    
FLOATING. 

   

   

  

Э  

Э  

 N1414A 

 :
 PULL

  (Common)    Low  
       N1414A 

  Low  :  
FLOATING 
(        N1414A) 
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 . 3-14      

              

  ,   . 3-14,   Common     -
. Э     ± 500 . 

              

  Low          
(Common)    ,    . 3-14.     
  3.3.1. 

 

   

  

   

Э  

Э  

Э     
  

 

  (Common)    High        

  Low  :  
FLOATING 

 
Э     
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 . 3-15         
 N1414A 

 
         

N1414A   PUSH.  ,    Low    
FLOATING. 

              

  ,   . 3-15,   Common     -
. Э     ± 500 . 

  

    ,   . 

1.     (Vs/Im  Vm/Im) – .  3.3.1. 

2.   View    Meter View,     -
  Meter. 

3.    OHMS (R),     -
. 

4.        ( .  3.3.1). 

   Auto V Control,    .  -
       RANGE  -
 .       3.3.1. 

5.       SPEED,  -
    (  ).    -

   3.3.1. 

5.   Filter,     Measure Filter.   
    .       

3.3.1. 

7.    ( ). . . 3-11 ÷ 3-15. 

   

   

  

 :
 PUSH

Э     
  

 

Э    
  

 

 

Э  

Э  

 N1414A 

  Low  :  
FLOATING 

  (Common)    High  
    N1414A 
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8.   On/Off  Ammeter,   .    -
 . 

9.   On/Off  Voltage Source,     -
.            -

. 

10.    . 

•   Single,     . 

•   Run/Stop,    ( )  -
.     10 . 

11.     ,   On/Off  Voltage 
Source.      . 

12.   ,   On/Off  Ammeter.    -
  . 

              

•      ,    "   
  "   3.3.3. 

•       ,    "   -
   "   3.3.3. 

•        ,    "  
    "   3.3.3. 

3.3.1   

    ,         -
 . 

   

       : 

 R = Vs/Im  R = Vm/Im 

:  Vs –   
   Vm –    
   Im –    

        System Menu > 
Config > Measure > Ohms > V Select Source  V Select Measure. 

Source Э   ,      "V Select Source". 
     R = Vs/Im. 

Measure Э   ,      "V Select Measure". 
     R = Vm/Im.   

 ,      (Measure Volts). 

   (V Control Mode) 

   (Auto  Manual)    . 
Э        System Menu > Config > Measure > 
Ohms > V Control Auto  V Control Manual. 

Auto  Э   ,      "V Control Auto". -
    (Measure Ohms).    

 ,    ,  -
,     3-3  . 68. 

Manual Э   ,      "V Control Manual". 
    (Measure Amps),    

(Spot Source Range)    (Voltage Source),   -
 . 
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   Э         Meter    
  ,      -

  Hide XXX.    ,  -
  Source       Voltage Source  -

   /   .      
 ,      

 More… 1 of 3  More… 2 of 3. 

   (Low Terminal State) 

  (Low)        -
  (Common)    .     , 

   Output Connection    System Menu > Config 
> Source > Connection      Low Terminal State. 

   : 

CCOM         .  
    . 

FLOATING        -
 .    . 

Э         Common. 

   ,    /   
.  ,         . 

      3.3.3. 

      

  ,          (FLOATING), 
  High  Low    ± 1050    .  -

   ± 1050         
    . 

              

  Low  Common      ,   Common -
    Low   High,      ± 500  -

  . 

              

   Keysight N1413A  N1414A,  Low     -
  .        (FLOATING)  

 Low. 

   (Measure Ohms) 

   RANGE,       
(AUTO   ).      . 

        . 

Range +        -
 . 

[home]      (AUTO)   
   Normal. 

Range –        -
 . 

      3.1.2. 
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 3-3   ,       
    (Auto V Control) 

  
  

 

  
  

  

  
  

 

  
 

 
 

1  200  100  ≤ |R| 1  

10  20  1  ≤ |R| 10  

100  2  10  ≤ |R| 100  

1  200  100  ≤ |R| 1  

10  20  1  ≤ |R| 10  

100  2  

20  

10  ≤ |R| 100  

1  2  100  ≤ |R| 1  

10  200  1  ≤ |R| 10  

100  20  10  ≤ |R| 100  

1  2  

200  

100  ≤ |R| 1  

 

  (Aperture Time) 

   SPEED,       ( -
    ).     (AUTO  Manual) 

   . 

        . 

Coarse Res    (   ). 

[home]      Normal   
   (AUTO). 

Fine Res    (   ). 

      3.1.3. 

 (Filter) 

   Filter       . 

   FILT,    Filter    Measure 
Filter.             

;     FILT. 

   FILT,    Filter     ; 
    FILT. 

      ,   
   . .         -
.       5.4. 

3.3.2  

        
      .    -

  (Interlock)   ,       
 ± 21 . 

       ,   -
     ,       

 .     ,   . 
            2.5. 

         ± 21 ,   
     . 
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3.3.3   

 2985   2987     ,   
   3-4. 

 3-4   ,  ,    
   

  
 

  
  

    

20  0 ≤ |V| ≤ 21  700  ± 20  

+1000  0 ≤ V ≤ 1050  35  ± 1  

–1000  –1050  ≤ V ≤ 0   

 

  

 . 3-16      

 № 1 

      . 

1.   View     Meter View,   -
    Meter. 

2   Spot Source Range   ,    .  -
     "    -

"  . 70. 

3.    More… 1 of 3, More… 2 of 3  Source,   -
    Voltage Source. 

4.       Voltage Source.   -
  /   . 

5.   On/Off  Voltage Source,     -
.            -

. 

6.     ,   On/Off  Voltage 
Source.      . 

 № 2 

       . 

1.   View     Meter View,   -
    Meter. 

2.     № 1,       -
. 

3.    . 

•        "    
 "  . 71. 

•         "    -
  "  . 71. 

4.   On/Off  Voltage Source,     -
.         ,   -

 Voltage Source. 
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5.   Single.     . 

6.     ,   On/Off  Voltage 
Source.      . 

 № 3 

      ,   . 

1.   View     Meter View,   -
    Meter. 

2.     № 1,       -
   . 

3.     .    "  -
    "  . 73. 

4.   On/Off  Voltage Source,     -
.         ,   -

 Voltage Source. 

5.   Single.       
. 

6.     ,   On/Off  Voltage 
Source.      . 

    (Low)  

  (Low)         
(Common).            -

 . 

    ,   . Э  -
     .     -

   . Э      ,   
  . 

1.    System Menu > Config > Source > Connection.   -
   Output Connection. 

2.         (Low Terminal State). 
   FLOATING        -

    . 

3.  . 

   FLOATING       -
 . 

      

  ,          (FLOATING), 
  High  Low    ± 1050    .  -

   ± 1050         
    . 

      

      . Э      . 

    

       : 20 , +1000    
–1000 .     ,    
20 V, +1000 V  –1000 V, ,   Spot Source Range    EDIT. 
Э           Meter. 

     ,      -
 More… 1 of 3    Hide Hist., Hide Roll  Hide Trigger. 
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       : 

•    

            . 
Э    ,     (VS Function)   
LINEAR SINGLE. 

•    

            
         . Э    ,   -

  (VS Function)   LINEAR DOUBLE. 

    ,     
     Meter.      ,  

  Show VS Func..     ,  -
     More… 1 of 3 /   -

 More… 2 of 3. 

VS Function LINEAR SINGLE  LINEAR DOUBLE 

Start      

Stop      

Points        

Step      

      Points  Step.    -
  : Points = |Stop – Start| / |Step| + 1. 

   ,    /   
. 

     ,    Show 
Preview. 

   ,      Sweep. 
   ,    System Menu > Config > Source > Sweep. 

Sweep Ranging    FIXED  BEST (   -
 ,     ) 

Sweep Direction   UP (   Start   Stop)  DOWN (  
 Stop   Start) 

Output after Sweep    : START VALUE (  ) 
 END VALUE (  ) 

   ,    /   
,   ,        . 

      

        . 

      ,      -
    Meter.      Show VS Func.. 

    ,     -
  More… 1 of 3 /    More… 2 of 3.  LIST   VS 

Function. Э     . 

VS Function LIST 

Start  ,   ,   

Stop  ,   ,   

Points     

     ,     .  
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Э           List Sweep  -
  Load List Sweep Data,         

 ,         Start, Stop 
 Points. 

Edit    List Sweep,     . 

Load    Load List Sweep Data,     -
   . 

  List Sweep 

Э          -
    .      ,  -

      . 

(  )        . 

(  )             
. 

     MOVE,    -
       .  -

      EDIT. 

      EDIT,    -
    . 

      EDIT,    
      .   

    ,     -
  MOVE. 

 Append   .        
. 

 Insert   .        
. 

 Delete  . 

 Scroll –100     100  . 

 Scroll +100     100  . 

Points  ,    

Max   

Min   

  Load List Sweep Data 

Э          -
      ,    USB. 

          ,   -
    .       . 

(  )        . 

Path ,         

(  )      . 

Points  ,    

Max        

Min        

           : 

•    txt – ,       
, , 0=1=2=1 (       =) 
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•    csv – ,  , , 0,=1,=2,=1 

•    prn – ,  , , 0 1 2 1 

      

      . 

      .   
       Meter.     , 

   Show VS Func..     , 
      More… 1 of 3 /  -

  More… 2 of 3. 

VS Function ARB SQUARE 

Start        

Peak        

Delay       (  ) 

Peak Time       

End Time       (  ) 

Count       

   ,    /   
. 

   ,    Show Preview. 
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3.4   

 2985   2987     ,   -
   3-5.      Ammeter. 

 3-5   ,      

      

2  0 ≤ |Q| ≤ 2,1  1  

20  0 ≤ |Q| ≤ 21  10  

200  0 ≤ |Q| ≤ 210  100  

2  0 ≤ |Q| ≤ 2,1  1  

 

  

   ,  ,  ,  -
   ,   .    

 . 3-17. 

    : 

•  , 200 , 1,5  

•    (  ) 

•              

          
Keysight N1415A          " "  -

 , 200 , 1,5 . 

                

       . 

                

            Com-
mon    .       3.1.4. 
 

  

 . 3-17      

Э   

  

   

      

  (Common)           
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    ,   . .   3.4.2. 

1.     ( .  3.4.1). 

2.   View     Meter View,   -
    Meter. 

3.    COUL. (Q),     . 

4.       RANGE,  -
   .       

3.4.1. 

5.       SPEED,  -
    (  ).    -

   3.4.1. 

6.   Filter,     Measure Filter.   
    .       

3.4.1. 

7.    Ammeter      (   ). 
. . 3-17. 

8.   On/Off  Ammeter,   .    
 . 

9.    . 

•   Single,     . 

•   Run/Stop,    ( )  -
.     10 . 

10.   ,   On/Off  Ammeter.    -
  . 

          ( . 
 5.3). 

3.4.1   

    ,         -
 . 

  (Automatic Discharge) 

       .  -
  ,   ,      

.     . 

Э         System Menu > Config > 
Measure > Coulomb > Auto Dis.   (ON  OFF)    . 

       2 , 20 , 200   2    
  System Menu > Config > Measure > Coulomb > Dis. Level.    

   . 

   (Measure Coulomb) 

   RANGE,       ( -
    ).   (AUTO   

)    . 

        . 

Range +    . 

[home]      (AUTO)   
   Normal. 

Range –    . 
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      3.1.2. 

  (Aperture Time) 

   SPEED,       ( -
    ).     (AUTO  Manual) 

   . 

        . 

Coarse Res    (   ). 

[home]      Normal   
   (AUTO). 

Fine Res    (   ). 

      3.1.3. 

 (Filter) 

   Filter       . 

   FILT,    Filter    Measure 
Filter.             

;     FILT. 

   FILT,    Filter     ; 
    FILT. 

      ,   
   . .         -
.       5.4. 

3.4.2    

           2  
(   1 )     2  (  1 ). 

         ,  
           

.   ,  Qs   V   : 
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3.5     

 2985   2987       . 

        2985   2987   -
     .  ,    -
     . 

 3-6      

   

   –25°  ÷ 150°  – 

  –40°  ÷ 80°  0% ÷ 100% 

 

  

   ,  ,   .  
   . 3-18. 

    : 

•   , 3,5 , Keysight N1423A 

•   E+E Elektronik EE07      

•    Phoenix Contact 1551354  ,  -
   

     

    .   . 3-18,     
     . 

     ,      -
   .      -

  ,        .   
    . 

        ,    ,  .  
 ,      

  
  

 . 3-18      

   

  
, 

5-

 

К .    

  1  DCOM  
  2  SCL  
  3  SDA  
  4  +5 V  
  5  DCOM  ( ) 
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1.    System Menu > Display > Pref. … 

    Display Preference. 

2.   Temperature  . 

 ON –    (     ) 

 OFF –    

3.   Temperature ON/OFF "at"  . 

 THERMOCOUPLE –      (    
 ) 

 HUMIDITY SENSOR –       

4.   Humidity  : 

 ON –    (     ) 

 OFF –    
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3.6      

    ,       . 
Э      : 

3.6.1   ...................................................................................................................... 79 

3.6.2      ............................................................................ 79 

3.6.3    .......................................................................................................... 79 

3.6.4   .............................................................................................................................. 79 

3.6.5   ............................................................................................................................. 79 

3.6.6    ........................................................................................................ 80 

3.6.7   ...................................................................................................... 80 

3.6.8   .......................................................................................................................... 81 

3.6.9   ....................................................................................................... 81 

3.6.1   

          
 ( ,   . .)      -

 .       . 

3.6.2      

           -
,   .       -

    ,    . 
Э          -

   .       . 

3.6.3    

        .   -
         -

 .       , -
          .   

       . 

3.6.4   

        ,    -
       .     -
      .      -
       . . 

3.6.5   

     –     
.     ,   -

     .     
 ,   .     ,  

     . 

 ,  ,      -
 .  ,       .   -

,           -
     . 

.    . 
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3.6.6    

    ,      ,  
 .      .     -

   .     .    
   . 

3.6.7   

         , -
    . Э     -

.             
 . Э         -

         ,  
   .     , -
      .     , 

  . 

  

  

    

  

  

  

 

 

  
 

 

 

  
 

 

 ,   
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3.6.8   

         ,   
   .    : 

  

            
     . 

 

3.6.9   

   ,    ,   -
    ,        

 .  ,  ,       -
.           -
    . 
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4     

              
 Keysight B2980. Э      : 

4.1       ........................................................... 82 

4.2  ,     ........................................ 87 

4.3   ............................................................................................................................... 107 

4.4   Config ....................................................................................................................... 108 

4.5   Function ................................................................................................................... 111 

4.6   Trigger ...................................................................................................................... 114 

4.7   Result ....................................................................................................................... 116 

4.8   File ............................................................................................................................ 117 

4.9   Program ................................................................................................................... 118 

4.10   I/O ............................................................................................................................. 119 

4.11   Display ..................................................................................................................... 123 

4.12   System ..................................................................................................................... 125 

4.1       

 

   

     .   ,    
 .   2983   2987    ,   

   Ы .    . 

 Single 

        .  ,  
             -

      2985   2987 .   -
 ,         . -
      Meter, Graph, Histogram  Roll. 
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   ,        -
   (  100000  ).    

       Measure Result. 

                

     ,    .   
  AUTO           (Count)  

– .  " Trigger Setup"  . 98. 

 Run/Stop 

    ( ) .    
,      .   -

    Meter, Histogram  Roll. 

   ,        
   (  100000  ).   

        Measure Result. 

        . 
     ,     -
  ( . . 98). 

 Acquire trigger (  ): Initiate 

 ARM acquire count: Infinite 

 ARM acquire source: AUTO (    ) 

 TRIGger acquire count (  ): 100 

 TRIGger acquire source (  ): AUTO (    ) 

 TRIGger acquire timer period (  ): 10 ms (  ,   -
 ) 

 Trigger delay (   =  ): 0 s 

 Trigger output (  ): Disable 

  

Э    ,   .    -
 SPEED, RANGE, Zoom, Clear, Apps, System Menu  . .     

   (Meter, Graph, Histogram  Roll). 

  

Э    ,     .   -
 ,       .  -
            EDIT ( -
 ). 

 View 

          
: 

∗ Э  ,      

∗ Э       

   .    ,    -
. 

Meter View    Meter. 

Graph View    Graph 

Histogram View    Histogram 

Roll View    Roll 
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 Cancel/Local 

      ,     -
   (   ).       

,           . 

   

      (SPEED)    (RANGE). 
  : 

Coarse Res    (   ).   
    SPEED.     

       Stable → 

Normal → Quick. 

          -

 100.0 PLC → 10.0 PLC → 1.0 PLC → 0.1 PLC → 0.01 PLC → 0.001 PLC. 

       (   
 )     SPEED    

Meter ( .  4.2.1). 

Range +    ,      -
   (FIXED).     -

  RANGE. 

       (   -
 )     RANGE    Meter 

( .  4.2.1). 

Э        2981   2983 . Э    
      2985   2987  (AMPS(I), 

COUL(Q), VOLTS(V)  OHMS(R)). 

[home]    (SPEED)  Normal     AUTO. 
Э       (AMPS(I), COUL(Q), VOLTS(V)  
OHMS(R)). 

Range –    ,      -
   (FIXED).     -

  RANGE. 

       (   -
 )     RANGE    Meter 

( .  4.2.1). 

Э        2981   2983 . Э    
      2985   2987  (AMPS(I), 

COUL(Q), VOLTS(V)  OHMS(R)). 

Fine Res    (   ).   
    SPEED.     

       Quick → 

Normal → Stable. 

          -

 0.001 PLC → 0.01 PLC → 0.1 PLC → 1.0 PLC → 10.0 PLC → 100.0 PLC. 

       (   
 )     SPEED    

Meter ( .  4.2.1). 

 Coarse Res, Fine Res, Range +  Range –      
    ( .  4.1.1). 
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 Ammeter On/Off 

      .   .  -
   Ammeter   ;     

   .   Ы .      ;  
    .      . ( -

 )     Ы .,       -
 . 

     .,     (    
     2985   2987 ). 

 2985   2987          
. 

 Voltage Source On/Off ( 2985   2987 ) 

       .   .  High 
     ;      

  .   Ы .   ;    -
  .      . (  ) -

    Ы .,        . 

     ,      -
   (  ± 21 ). 

  

      MOVE (   ),     
 .     ;     

  EDIT (   ). 

      EDIT (   ),     
  ,  .     

;       MOVE (   ). 

     4.1.1. 

 Null 

        (  ).  
     5.3. 

 Filter 

   FILT,    Filter    Measure 
Filter.             

;     FILT.    FILT,    
Filter     ;     FILT. 

  Measure Filter    4.4.4. 

 Math 

   MATH,    Math    Math Ex-
pression.             

  ;     MATH. 

   MATH,    MATH     ; 
    MATH. 

  Math Expression    4.5.1. 

 Save  Recall 

Э                -
 .          -

  (NVRAM). 

   Save  Recall       -
     .       -
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       #n <Empty>.   -

     #n HH:MM:SS ( ).  #n   #1, 

#2. #3, #4  #5. 

              Save  Recall      

 Save     .  Recall     .  
    4.1.1. 

4.1.1       

      ,     -
. 

 4-1       

  

   MOVE   EDIT 

      
 

   

      
   -

   EDIT 

     
   MOVE 

  Range +  
 Range – 

– •    

•     
    

 

  Coarse Res,  
Fine Res, Save  Recall 

– •     
 

•    

  Cancel/Local –    -
    

 

 
        ,  
  ,        . 

       ,    , 
    . 

       

1.   ,      ,  -
. 

2.   ,     .  
    EDIT. 

3.    ,       
Range +  Range –. 

4.    ,      -
.      MOVE. 

  Voltage Source    EDIT,       -
           -

 .          -
       .       

4.11.1. 
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1.   ,        
 -  . 

2.   ,     .  
    EDIT. 

3.   Coarse Res, Fine Res, Save  Recall,      -
 . 

4.   Coarse Res, Fine Res, Save  Recall,     
      . 

5.      ,      -
 Range +  Range –. 

   ,     9  0   0  9    
. 

6.    ,      -
.      MOVE. 

          ,  -
      Range +/Range –    -

 ,    OFF     .   -
     .  4.11.1. 

 -         
 4.2.6. 

4.2  ,    
 

 Keysight B2980    .   -
    View.  

        , -
  ,    ,    . 

    .       
. 

   ,      
  : 

4.2.1   Meter ......................................................................................................... 88 

4.2.2    (Graph View) .......................................................................... 100 

4.2.3    (Histogram View) ................................................................ 102 

4.2.4       (Roll View) ............. 103 

4.2.5   ............................................................................................................... 105 

       . Э   
    ,     

. Э         -
    . 

4.2.6   (Helper) ........................................................................................... 106 

     -  . Э  -
  ,      EDIT (  ) 

  ,     . 
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4.2.1   Meter 

   ,     ,   
 .        .  -

     ,     –  -
   . 

 2981   2983  

  

  

1    

 D1 –  .    ,    
  (Limit). 

 D2 –    (PASS  FAIL) 

2  NULL (  ), ZC (  ), FILT ( )  MATH ( -
  ).   . 

NULL ,      (  ). 

ZC  ,     . 

FILT ,    . 

MATH  ,      . 

3           .   
       Show/Hide XXXX. 

•     (Range Setup) 

•     (Trigger Setup) 

•   

  

•      (     -
) 
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•     

 

4   

.  "  "  . 90. 

5   

.  "  "  . 94.   2981   2983   -
        1   3. 

 

 2985   2987  

  

  

1    

 D1 –   .    ,   
   (Limit). 

 D2 –   .    ,   
   (Limit). 

     D2     (PASS  FAIL) 
  . 

               ( 2985   2987 ) 

 2985   2987        ,    
       . 

2  NULL (  ), ZC (  ), FILT ( ), MATH ( -
  )   (  ).   . 

NULL ,      (  ). 

ZC  ,     . 

FILT ,    . 

MATH  ,      . 

 ,       . 

3           .   
       Show/Hide XXXX. 

•     (Range Setup) 

•     (Source Function) 
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•     (Trigger Setup) 

•   

  

•      (     -
) 

 

•     

 

4   

.  "  "   . 

5   

.  "  "  . 94. 

6 Voltage Source:     

7       –  ,  
      .     -
   . 

8   ,        . 
     : °  (  ), °F (  ) 
  (  ). 

9   ,      . 

  

SPEED    (AUTO)   (Manual)  -
  (  ).      

. 

      ,   
  Stable, Normal  Quick. 

      ,    
  100.0 PLC, 10.0 PLC, 1.0 PLC, 0.1 PLC, 0.01 PLC  0.001 

PLC.  PLC –        -
. Э    . ,    1.0 

PLC,     20      50  
 16,667      60 . 

   Coarse Res  Fine Res,   
 .        

       5.2. 
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RANGE      –   (AUTO) 
    (FIXED).    AUTO -
    AUTO.    FIXED   -

    . Э       
 2981   2983 . Э       -

   2985   2987  (AMPS(I), COUL(Q), VOLTS(V)  OHMS(R)). 

Zoom      Meter. Э    -
      (ON  OFF). 

Clear   .    . 

Apps    .   , -
   . 

 #1     ( .    . 91). 

 #2   ( .    . 92). 

 #3   ( 2985   2987 ). .  -
  . 93. 

 #4  -  ( .    . 94). 

 #5    298nA (  ) – . . 95. 

System Menu         -
.   ,   Cancel/Local.   

     4.3. 

 

  ,        
Apps #1 ÷ Apps #5. 

    (Setup Integrity Checker) 

Э            . 
        5-18.      

   "SIC" (Setup Integrity Checker). 

    #1   .  ,   
 Setup Integrity Checker          

 . 

В  ш  

Check            Abort. 

Abort           Check. 

Export          USB- -
,    USB-A      -
  : 

MECMMDDhhmmss.csv  

 ММ  , DD   , hh  , mm -
 ,  ss  . 

я ш  

Close   Setup Integrity Checker. 

 Setup Integrity Checker      . 

Date        

Range    

NPLC  PLC (  ) 

Ref.   , . .  ,    -
    Ы . 
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Target   , . .  ,     
   . 

Ratio   Target/Ref. 

  (Data Logger) 

           -
 ,       . 

    #2    Data Logger.   
    ,    (  ). 

Samples  .         
   . 

Period   .        -
    . 

 ,    .     -
 Meter, Histogram  Roll. 

   ,   ,      
.         Measure Result. 

          
.         Trace Buffer Setup   

 Trigger Setup.  

     

• Feed Data: SENSE 

• Buffer Control: NEXT 

• Buffer Size: ,    Samples 

   

• Acquire trigger (  ): Initiate 

• ARM acquire count: 1 

 ARM acquire source: AUTO (    ) 

 TRIGger acquire count (  ): ,    Samples 

 TRIGger acquire source (  ): AUTO (    ) 

 TRIGger acquire timer period (  ): ,    Period 

 Trigger delay (   =  ): 0 s 

 Trigger output (  ): Disable 

   ,   Run/Stop. 

              

  ( ,     1 )    
  . 
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  (Sequential Measurement) 

 2985   2987 : 
Э      ,    . 4-1. 

  
  

Vs – Source Value (  )  
Tc – Charge Time (  )  
Ti – Interval (   )  
N – Repeat Count (  ) 

 . 4-1   
 
1.    . 

2.    .    ,    -
 Source Value. 

3.      Charge Time,     
 . 

4.        ,    
Repeat Count    (Interval)  .   -

     ;       
 . 

5.      ( )    -
   Ы .    . 

       .   
      . Э     
     . 

       

       ,    
    .       ZERO  

     . 

      : 

1.     : 

•   ( , ,   ) 

•   (      ) 

•   (      ) 

•   (  ) 

•   (  ) 

2.    Apps    Meter,   -
  #3.    Sequential Measurement. 

3.       . 

Source Value   

Charge Time          -
 

Interval    

Repeat Count    

4.   (  ),    . 
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 -  (Demo slide show) 

Э     -     .   
,    .  ,      

. 

About B298nA 

Э         Revision,   -
 ,  ,  ,   CPU,  , 

 ,         -
  ( 2983   3987 ). 

  

В  ш   1 

AMPS (I)    ( 2985   2987 ) 

COUL (Q)    ( 2985   2987 ) 

VOLTS (V)    ( 2985   2987 ) 

OHMS (R)    ( 2985   2987 ).  -
   Vmeas/Imeas  Vout/Imeas,  Vmeas –  -

 , Imeas –   , Vout –  -
  . 

   (Vmeas  Vout)    -
 System Menu > Config > Measure > Ohms > V Select ( .  4.4). 

More…       2 ( 2985   2987 ) 

                  Zoom ON  
( 2985   2987 ) 

    Meter     ,  -
  More…     2. 

В  ш   2 

Show Hist.            Hide 
Hist.. 

Hide Hist.        ( .  " -
 Range Setup"  . 95)       Show Hist.. 

Show Roll            
  Hide Roll. 

Hide Roll           -
   Show Roll. 

Show Trigger        ( .  " -
 Trigger Setup"  . 98)       Hide 

Trigger. 

Hide Trigger           -
   Show Trigger. 

Show Noise.       ( .  5.17)   
    Hide Noise.. 

Hide Noise.        ( .  " -
 Range Setup"  . 95)       Show Noise.. 

More…       3 ( 2985   2987 ) 
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В  ш   3 

Source ( 2985   2987 )      Voltage Source   
EDIT (  ). 

    ,   . 
  ,      

   (V  mV). 

Show Preview ( 2985   2987 )      
   (   )   -

        Hide Preview. 

 

Hide Preview ( 2985   2987 )   ,   
       Show Preview. 

Show VS Func. ( 2985   2987 )       ( .  
"  Source Function (B2985A  2987 )"  . 96)    -

   Hide VS Func. 

Hide VS Func. ( 2985   2987 )         
     Show VS Func. 

More… ( 2985   2987 )       1. 

   Show XXXX  Hide XXXX    . 

 Range Setup 

 2981   2983  

  
 
 2985   2987  

  
 

    .      -
    . 

Measure Amps    . 

        (AUTO  
FIXED).  

         
     AUTO      

 FIXED. 
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Measure Coulomb ( 2985   2987 )    . 

        (AUTO  
FIXED).  

    HIGH  LOW     AUTO. 

 HIGH (200nC–2µ )     -
  200   2 . 

 LOW (2nC–20nC)     -
  2   20 . 

   FIXED       . 

Measure Volts ( 2985   2987 )    . 

        (AUTO  
FIXED).  

         
     AUTO      

 FIXED. 

Measure Ohms ( 2985   2987 )    . 

        (AUTO  
FIXED).  

         
     AUTO      

 FIXED. 

Spot Source Range ( 2985   2987 )      20 , 
+1000   –1000 . 

Triggered Voltage  
Source 

( 2985   2987 )     , -
    .    

        . Э  
   VS Function OFF  Voltage Source ON. 

 Source Function ( 2985   2987 ) 

  
 

          2985   
2987          . 

   ,   ,  -
,       EDIT (  )   VS Function. 

• LINEAR SINGLE –          

• LINEAR DOUBLE –               -
  

• LIST –   ,   ,     . 

• ARB SQUARE –      

• OFF –        ( )  
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  LINEAR SINGLE, LINEAR DOUBLE  LIST    . 

Start    . 

Stop    . 

Points    . 

Step    . Э       
. 

  ARB SQUARE    . 

Start      . 

Peak      . 

Delay       . 

Peak Time      

End Time        

Count         -
  . 

        .  
     EDIT (  )   ,  -

    , . . mV  V      
µs, ms, s  ks    . 

         4.4.2.   -
    BEST,      Spot Source Range  

 Range Setup. Э          -
   (FIXED(  . 

     

      EDIT (  )      
Start/Stop/Points,           

 . 

Edit    List Sweep,     -
    . 

Load    Load List Sweep Data,     
     USB- ,    USB-A  

  . 

•   List Sweep 

Э             -
.      ,       -

 . 

(  )        . 

(  )             
. 

     MOVE,    
       .  -
      EDIT. 

      EDIT,    
    . 

      EDIT,   
       .  

     ,    -
   MOVE. 

 Append   .       
 . 
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 Insert   .       
 . 

 Delete  . 

 Scroll –100     100  . 

 Scroll +100     100  . 

Points    

Max   

Min   

•   Load List Sweep Data 

Э              
,    USB.        
   ,       .    

   . 

(  )        . 

Path ,         

(  )      . 

Points    

Max        

Min        

        : 

• ,  ,    csv 

• ,       ,   
 txt 

• ,  ,    prn 

 Trigger Setup 

 2981   2983  

  
 
 2985   2987  

  
 

      2981   2983    -
,    2985   2987        . 

Э      . 

       ,      
 EDIT (  )   Trigger.        

 4-2   . 
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AUTO   

SYNC   

TIMER    

MANUAL   

          ( -
 )   Source     (   )   

Measure. 

Count      1  100000    (INF). 
Э        AUTO.    

      ,   
     . ,  Source Count = 

Measure Count = 10    ,  10 . 

Delay    . 

Period   . 

Trigger        AUTO, BUS, TIMER, 
INTm, LAN  EXTn  TIN,  m –    1  2,  n –    1  7. 

     4-2. 

      EDIT (   )   Delay  Period, 
      : µs, ms, ks  s 

 4-2     

 Count  
( -   ) 

Delay  
( ) 

Period  
( ) 

Trigger  
( ) 

AUTO   
 

0  – AUTO 

SYNC     – AUTO 

TIMER       TIMER 

MANUAL        
 

 
 Trigger = AUTO        , 

     . 

 Trigger = BUS       , , 
   (GET),  TRIGger   *TRG. 

 Trigger = TIMER  ,    ,  -
 Period. 

 Trigger = INT1  INT2      1  2, .  

 Trigger = LAN   LXI.  

 Trigger = EXTn      n  Digital I/O   . 
 n = 1 ÷ 7. 

 Trigger = TIN     Trigger In   . 

                  

        . 5-10  . 149. 

   Meter     ,     
 .        ,    MANUAL  

   Trigger Configuration,      System Menu 
> Trigger > Config ( .    4.6). 

   Meter      ,    
  .      Meter     -

       Trigger Configuration.      -
   . 
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4.2.2    (Graph View) 

          -
.         5000  . 

  

  

1     Y: I (A), Q (C), V (V), R (Ω)  MATH ( .  4-3).    
    . 

 2981   2983 :  I (A)  MATH  

2985   2987 :  I (A), Q (C), V (V), R (Ω)  MATH 

2    Y: LINEAR  LOG.       -
. 

3     : I (A), Q (C), V (V), R (Ω), MATH, SRC  t (s) – .  4-3.  
     . 

 2981   2983 :  I (A), MATH  t (s) 

2985   2987 :  I (A), Q (C), V (V), R (Ω), MATH, SRC  t (s) 

4    : LINEAR  LOG.       -
. 

5    

6    

7 ( 2985   2987  )      (  -
  Show Source  Hide Source).   Voltage Source On/Off 

   .,     .   -
      . 

8   Y  1 /  2     .    ы   
 ----,----. 

9   (    Show Cursors  Hide Cursors) 

    Y-  1  2     ( , I1, I2, ∆ ) 

    -  1  2     ( , t1, t2, ∆t) 

10   

11   
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 4-3       Y     

    
 

 

I (A) AMPS (I)    

Q (C) COUL. (Q)    ( 2985   2987 ) 

V (V) VOLTS (V)    ( 2985   2987 ) 

R (Ω) OHMS (R)    ( 2985   2987 ) 

MATH MATH     

SRC SRC    .  
       ( 2985   2987 ). 

t (s) TIME (t)  .        
 

  

Auto Scale      . 

Clear   .    . 

System Menu        . 
  ,    Cancel/Local.   

     4.3. 

  

Dump Screen    File Selection (Dump Screen),    
      JPEG. 

Э      USB- ,    
USB-A   .     .    

  ,     "jpg". 

Show Cursors     (Y-  1  2, -  1  2,   )  
     Hide Cursors. 

Hide Cursors           Show Cursors. 

Show Ref.           -
           

 Hide Ref.. 

Hide Ref.            Show 
Ref.. 

Save as Ref.            
  . 

Show Source          -
     Hide Source. 

Hide Source          -
     Show Source. 

                  5000 

     5000,       Graph  Roll 
   (  n –     1  5000): 

•    5001 ÷ 10000:    [2 × (n – 1) + 1] 

•    10001 ÷ 25000:    [5 × (n – 1) + 1] 

•    25001 ÷ 50000:    [10 × (n – 1) + 1] 

•    50001 ÷ 100000:    [20 × (n – 1) + 1] 
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4.2.3    (Histogram View) 

    ,     
,      ( , . .  ). 

            4-4. 

  

  

1     Y: I, Q, V  R ( .  4-4).       
 . 

2    

3   (Mean –  , σ –  , Bins – -
  (  ), Samples –   ). 

4       

5       

6       

7     Y.        . 

8 ( 2985   2987 )      (  -
  Show Source  Hide Source).   Voltage Source On/Off -

   .,     .    
     . 

9   

10   

 4-4          

    
 

 

I AMPS (I)    

Q COUL. (Q)    ( 2985   2987 ) 

V VOLTS (V)    ( 2985   2987 ) 

R OHMS (R)    ( 2985   2987 ) 
 

  

Auto Scale      . 

Clear   .    . 

System Menu        . 
  ,    Cancel/Local.   

     4.3. 
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n Bins     n      
  .    ,  

     ,   
 .  n    10, 20, 40  100. 

Dump Screen    File Selection (Dump Screen),    
      JPEG. 

Э      USB- ,    
USB-A   .     .    

  ,     "jpg". 

Show Source          -
     Hide Source. 

Hide Source          -
     Show Source. 

4.2.4        
(Roll View) 

      .     Y 
   4-5.   Roll       5000  -

. 

  

  

1     Y: I, Q, V  R.        
. 

2      Y     (A/div.),     (C/div.),  

   (V/div.)      (Ω/div.) 

3          (s/div.) 

4    

5      (   ) 

6     Y   1 

7      (   ) 

8 ( 2985   2987 )      (  -
  Show Source  Hide Source).   Voltage Source On/Off -

   .,     .    
     . 

9   Y  1 /  2     .    ы   
 ----,----. 
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10   (    Line 1 Cursors  Hide Cursors) 

    Y-  1  2     ( , I1, I2, ∆ ) 

    -  1  2     ( , t1, t2, ∆t) 

11   

12   

 4-5     Y    Roll 

    
 

 

I AMPS (I)    

Q COUL. (Q)    ( 2985   2987 ) 

V VOLTS (V)    ( 2985   2987 ) 

R OHMS (R)    ( 2985   2987 ) 
 

  

Auto Scale      . 

Clear   .    . 

System Menu        . 
  ,    Cancel/Local.   

     4.3. 

  

Dump Screen    File Selection (Dump Screen),    
      JPEG. 

Э      USB- ,    
USB-A   .     .    

  ,     "jpg". 

Line 1 Cursors     (Y-  1  2, -  1  2,   )  
     Hide Cursors. 

Hide Cursors           Line 1 Cursors. 

Show Ref.           -
           

 Hide Ref.. 

Hide Ref.            Show 
Ref.. 

Save as Ref.            
  . 

Show Source          -
     Hide Source. 

Hide Source          -
     Show Source. 

                  5000 

     5000,       Graph  Roll 
   (  n –     1  5000): 

•    5001 ÷ 10000:    [2 × (n – 1) + 1] 

•    10001 ÷ 25000:    [5 × (n – 1) + 1] 

•    25001 ÷ 50000:    [10 × (n – 1) + 1] 

•    50001 ÷ 100000:    [20 × (n – 1) + 1] 
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4.2.5   

       . Э   -
    ,     . 

 
 

 4-6   

   

AUTO    . 

ARM    . 

HV   .    ± 21 . 

 
  (Low)   -

          -
. 

 
      

       (Guard). 

 
   .   -

  ,      
. 

REM       . 

 
  .     
   (LLO). 

ERR  .      . 

EDIT   .   ,  
  . Э     MOVE. 

MOVE   .    .  
Э     EDIT. 

LAN   
  

  LXI LAN.     
  .      
.     LAN. 

1    Meter 

G    Graph 

R    Roll 

H    Histogram 
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4.2.6   (Helper) 

     ,    -   ( -
,   File Name),    ,   -

    EDIT (  ). 

  
 

  -    ,   : 

1.   Coarse Res, Fine Res, Save  Recall,      
   ,     . 

2.       Range +  Range –,   
      . 

3.  ,    Insert  Delete,     
  ,   . 

4.     1 ÷ 3,     . 

5.   ,    .   
   MOVE. 

  

Insert    ,       . 

Delete  ,       . 

  

Gen. Name         , : 

MEASUREMMDDhhmmss. 

 MM  , DD   , hh  , mm -
 ,  ss  . 
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4.3   

   Keysight B2980   ,     
System Menu.   System Menu,        -

 . 

Э    1 

Config       .   
          -

 ( .  4.4).  

Function        . -
        ( .  4.5). 

Trigger     .     
      ( .  4.6). 

Result   ,    .   
       ( .  4.7). 

File   .         -
  ( .  4.8). 

More…        2. 

Э    2 

Program     .    -
       ( .  4.9). 

I/O   - .       -
   -  ( .  4.10). 

Display   .       -
   ( .  4.11). 

System   .       -
    ( .  4.12). 

More…        1. 
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4.4   Config 

  Config         -
      . 

Source 

( 2985   2987 )           
. 

Connection        ( .  4.4.1). 

Sweep     ( .  4.4.2). 

Measure 

         . 

Connection ( 2985   2987 )       
( .  4.4.3) 

Filter       ( .  4.4.4). 

Ranging       (Normal  
Fast). 

 Normal       -
.    , -
    . 

 Fast        
   . Э     
    ( ,     ). 

 Э        (Normal  Fast). 
      . 

Coulomb ( 2985   2987 )       -
      . 

 Auto Dis.     ON  OFF.  

Э        (ON  
OFF).       . 

 Dis. Level   : 2 , 20 , 200   2 . 

Э       . -
      . 

Ohms ( 2985   2987 )        
 . 

 V Select    . 

   Source,     -
 R = Vs/Im,  Vs –     ,  

Im –   . 

   Measure,     
 R = Vm/Im,  Vm –    ,  Im 

–   . 

Э        (Source 
 Measure).       -
. 

 V Control    : Manual  Auto.  -
    "   "  

. 66. 

   Manual,    -
  ,    Measure Amps, Spot Source Range  

Voltage Source. 
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     Auto,     
 ,       Meas-

ure Ohms. 

Э        (Manual 
 Auto).       . 

 Absolute     : ON  OFF.

 ON      -
 .  OFF   . 

Э        (ON  
OFF).       . 

Volts ( 2985   2987 )         
  . 

 Attn.      : 1  100. 

     Keysight N1413A/N1414A -
    100,     -

. 

Э       .  
      

Common 

( 2985   2987 )          -
   . 

Wait       ( .  4.4.5). 

4.4.1   Output Connection 

( 2985   2987 ) Э          
   . 

Low Terminal State    (Low)  : 
 (   )  FLOATING (  ). 

Output-Off State   :   (HIGH Z),  
(NORMAL)    (ZERO). 

Э        ( .  5.2 
  5.6.5). 

Resistive Limit State   (20 )    : ON – 
   OFF –  . 

4.4.2   Sweep 

( 2985   2987 ) Э          
 : 

Sweep Ranging   : BEST  FIXED ( .  4-7  -
 ). 

Sweep Direction  : UP (     )  
DOWN (     ). 

Output after Sweep ,       : 

START VALUE (START):       
DC       . 

END VALUE (END):     , -
   . 
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 4-7      

  

BEST       ,  
   .. 

FIXED     ,   Spot Source 
Range  ( .  "  Range Setup"  . 95). 

 

4.4.3   Input Connection 

( 2985   2987 ) Э          
  . 

Analog Signal Output  ,      : 
IM ( ), VM ( )  QM ( ). .  5.5. 

Voltage Measure  
Inner Shield 

     :  
(   )  GUARD (     ). 

.  3.2. 

4.4.4   Measure Filter 

Э           
. 

Median Filter  
(Current) 

 : ON  OFF. 
  2985   2987         -
.     (ON),     Rank  

  0  15. 

Moving Average  
(All) 

    : ON  OFF. 
    (ON),     Count   

(    1  100). 

  ,     ON/OFF     
  Measure Filter,      Filter   . 

      5.4. 

4.4.5   Wait Control 

Э           -
  ,     Source  Measure. 

     ,        
       (DC). 

     ,       
        (DC). 

State  : ON  OFF 

Automatic    : ON  OFF 

Gain and Offset      ( .   ) 

  State = ON  Automatic = ON: 

   = Gain ×    + Offset 

  State = ON  Automatic = OFF: 

   = Offset 

  State = OFF: 

   = 0 

         . 
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4.5   Function 

  Function         -
    ,     . 

Math 

          -
  . 

Expression       ( .  
4.5.1). 

Variable     ( .  4.5.2). 

Limit Test 

           
. 

Composite      ( .  4.5.3). 

Limits      ( .  4.5.4). 

Trace 

     ( .  4.5.5). 

4.5.1   Math Expression 

Э           -
  .   (ON)  ,   -

       . 

Status    : ON  OFF 

Unit      

        Unit. Э    
,       .   

 ,       . 

     ,      
     .        -

 ,       Result ( .  4.9). 

  B2980     ,   -
     SCPI. 

       5.9.1. 

  ,   ,      Math   
,    Status. 

4.5.2   Math Variable 

Э          -
. 

Index     

Name    

Value     

     MOVE,       
   .       EDIT. 

  Index    EDIT,     
     .  
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      ,     -
  MOVE. 

Append   .        . 

Insert   .        . 

Delete  . 

  Name    EDIT,       -
 .   Value    EDIT,      -

  . 

4.5.3   Composite Limit Test Setup 

Э           -
  . 

Limit Test   : ON  OFF 

Mode  : GRADING (GRADE)  SORTING (SORT) 

GRADING:   ( .    . 5-7) 

SORTING:   ( .    . 5-8) 

Auto Clear      : ON  OFF 

     ON,     -
       - . 

Update     (GRADING):    
  – IMMEDIATE (IMM.)  END. . "Immediate?"  . 5-7. 

IMMEDIATE:      (Immediate? Yes) 

END:      (Immediate? No) 

Offset Cancel  : ON  OFF 

     ON,      -
  : 

    =   –   

Offset  ,     : 
 –9.999999E+20  +9.999999E+20 

Pass Pattern     pass ( ).   GRADING 

Fail Pattern     fail ( ).   SORTING 

GPIO Pins       DIO,    
 .    ,   

:CALC:DIG:BIT. 

/BUSY   DIO,     BUSY ( ) 

/SOT   DIO,     SOT (  ) 

/EOT   DIO,     EOT (  ) 

     DIO    2.8. 

   DIO,    GPIO, /BUSY, /SOT  /EOT, 
     DIGITAL I/O     DIO Configu-

ration ( .  4.10.6). 

                 GPIO, /BUSY, /SOT  /EOT 

   0  7 –  1 ÷ 7    DIO 1 ÷ 7, . 
 0    . 

   GPIO    . , "1, 2, 3, 4" ,  -
   DIO 1 ÷ 4.       DIO 1. 
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4.5.4   Limit Test Setup 

Э           -
 . 

Feed Data  ,       : 
AMPS, COUL., VOLTS, OHMS  MATH 

AMPS:    

COULS:    ( 2985   2987 ) 

VOLTS:    ( 2985   2987 ) 

OHMS:    ( 2985   2987 ) 

MATH:    

Test Index     (  1  12) 

  1 ÷ 12      (1 ÷ 12) – . 
 4.7.2. 

Limit Test    ,   Feed Data  Test Index:  
ON  OFF 

Function  :   LIMIT (  ) 

Pass Pattern     pass ( ).    (SORTING). 

Up Pattern       ы   . 
    (GRADING). 

Up Limit     pass/fail ( / ).    
 (GRADING). 

Low Pattern       ы   . 
    (GRADING). 

Low Limit     pass/fail ( / ).    
 (GRADING). 

      DIO,   GPIO Pins  -
  Composite Limit Test Setup ( .  4.5.3). 

4.5.5   Trace Buffer Setup 

Э            
. ,   Feed Data,      ,  
 Buffer Control   NEXT.      

Buffer Size.       . 5-9   5.11. 

Feed Data  ,      : SENSE, MATH  LIMIT 

SENSE:     

MATH:     

LIMIT:    

      ,   , 
  ,     ,   

  Format    I/O ( .  4.10). 

     2985   2987      -
  , , ,   ,  

    . 

Buffer Control     : NEVER  NEXT 

NEVER:       . 

NEXT:      . 

      NEVER. 

Buffer Size    : 1 ÷ 100000   
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4.6   Trigger 

  Trigger         -
       ( . . 5-10   5.13). 

Config 

   Trigger Configuration ( .   4.6.1) 

Initiate 

           (  
     ) – .  4-8. 

Abort 

           (  -
     ) – .  4-8. 

Immediate 

            -
     . 

Trigger    (Trigger Layer). 

Arm    (Arm Layer). 

             
   ( .  4-8) 

 4-8 Э       

   
 

 

ALL    transient ( )  acquire (  ). 

Trans.     transient (  ). 

Acq.     acquire ( ). 

     Initiate, Abort  Immediate    
. 

 

4.6.1   Trigger Configuration 

Э          .   ,  
      ,   -

  Meter ( .  "  Trigger Setup"  . 98). 

Layer           
. 

ARM:   

TRIGGER:   

ACTION:   

  ACTION   Layer, Action  Trigger Output. 

Action          . 

TRANS: ( 2985   2987 )   (  ) 

ACQ.:    ( ) 

Count   1  100000  INF ( )  ,  -
 Layer  Action. 

Bypass : ON  OFF 

Bypass = ON         -
  ,   Layer  Action. 

Bypass = OFF  . 
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Trigger Source   ,   Layer  Action. 

AUTO, BUS, TIMER, INT1, INT2, LAN, EXT1, EXT2, EXT3, EXT4, EXT5, EXT6, EXT7 
 TIN (  Trigger In). .  4-9. 

   Trigger In    
   ( .  4.10.8). 

Period    TIMER. 

  TIMER  ,   Layer  Action:  
10  ÷ 100000 . 

Trigger Delay    ,   Layer  Action: 0 ÷ 100000  

Trigger Output  : ON  OFF 

      (INT1, INT2),    
(LAN)    EXTn  Digital I/O (n = 1 ÷ 7)  TOUT ( -

 Trigger Out). 

     ON,   B2980    
,       ,  -

 Layer  Action ( . . 5-10   5.13).  

       Digital I/O, -
    ,    
,  ,    . .    

4.10.6    2.8. 

     Trigger Out,   
   ,  ,    . . 

   4.10.8. 

 4-9   

   

AUTO  ,      , -
   . 

BUS      , , -
    (GET),  TRIGger   

*TRG. 

TIMER ,    ,    Period. 

INT1  INT2     1  2 

LAN  LXI,    

 :ARM[:ACQ|:TRAN]:SOUR:LAN  

 :TRIG[:ACQ|:TRAN]:SOUR:LAN 

EXTn     n  Digital I/O   , -
    - .  n = 1 ÷ 7. 

TIN (   
Trigger In) 

 ,    Trigger In. 
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4.7   Result 

  Result         -
 ,    . 

Measure 

     ( .  4.7.1). 

Limit Test 

      ( .  4.7.2). 

Trace 

     ( .  4.7.3). 

4.7.1   Measure Result 

Э          -
 (  100000  )     (  1000 

 ),    .  

         Type.  ,  -
     Points. 

Type     

AMPS:    

COUL.:    ( 2985   2987 ) 

VOLTS:    ( 2985   2987 ) 

OHMS:    ( 2985   2987 ) 

MATH:     

TIME:   

   Vmeas –   ; Imeas –    

        5.13.1. 

Points    

Max.     Y   

Min.     Y   

4.7.2   Limit Test Result 

Э          -
  .         

Length. 

Length   

     : 

(aaaaa) BIN: bb  DATA: +c.ccccccE+ddd  

 ( )   ааааа 
BIN:   bb (  01  12)  

  1 ÷ 12     1 ÷ 12 ( .  4.5.4). 

       ,   00 

  GRADING  15   SORTING. 

DATA:    +c.ccccccE+ddd  
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4.7.3   Trace Statistical Result 

Э          -
   .     Mean, Std. Dev., Min. 

 Max. 

Feed    : SENSE, MATH  LIMIT 

SENSE:    

MATH:    

LIMIT:    

Element     . Э    , 
  Feed   SENSE. 

AMPS:    

COUL.: ( 2985   2987 )    

VOLTS: ( 2985   2987 )    

OHMS: ( 2985   2987 )    

Length   

Mean   

Std. Dev.   

Min.   

Max.   

4.8   File 

  File           
USB-       USB- ,    USB-A  -

  . 

Save 

        .     
      File Selection ( .   4.8.1). 

Measure      . 

Math        . 

Limit Test       . 

Trace       . 

Config        . 

Load 

       .      
   File Selection ( .   4.8.1). 

Config      . 

License   . 

              

     ,  .    ,  
,    Software Entitlement Certificate,     -

. 
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4.8.1   File Selection 

Э           -
 . 

     EDIT  MOVE.   , -
   EDIT    ,  , -

    . 

Path       . 

File Name  ,    . 

  ,    ,      Path  -
 File Name. Э           .. 

         -
   ".sta".        -

   ".csv". 

4.9   Program 

  Program         -
       .   

     5.12. 

        SCPI     
  2980. 

Catalog 

     Program Catalog,     , -
   . Э          -

  .     ,      
 . 

View 

     Program View,      -
 . 

Variable 

     Variable,    ,   
   .       1  100. 

Control 

         -
 .       (*)    . 

Run     . 

Pause    . 

Step     . 

Stop   . 

Continue     . 
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4.10   I/O 

  I/O          
 - . 

Format 

          ( .  
4.10.1). 

LAN 

         LAN. 

Config      LAN Configuration,    -
   LAN ( .  4.10.5). 

Status      LAN Status,    -
 LAN. 

Reset    LAN. 

Defaults       LAN (  -
 ). 

    Reset  Defaults    . -
   ,    ,    

Cancel/Local,    . 

USB 

     USB Status. 

Easy File Access     : ON ( ,)  OFF ( Ы .).   
  ON,   .     

,       USB. .  
5.15.. 

     VISA USB. 

: USB0::2391::54808::MY12345678::0::INSTR 

GPIB 

     GPIB Configuration. 

Address   GPIB  2980. 

     VISA GPIB. 

: GPIB0::23::INSTR 

DIO 

          -
 (Digital I/O). 

Config      DIO Configuration,    -
  Digital I/O ( .  4.10.6). 

R/W      DIO Read/Write,    -
   ,    Digital I/O ( .  

4.10.7). 

BNC 

     BNC Configuration,     -
  BNC Trigger In  Trigger Out ( .  4.10.8). 



 4:      

   120  Keysight  B2980 

4.10.1     

   Format         
    . 

Measure      Format (Measure),   
      ( .  4.10.2). 

Math/Limit      Format (Math/Limit),   
        

    ( .  4.10.3). 

Trace      Format (Trace),    
     ( .  4.10.4). 

Data Type          -
 .       . -
  ,    . 

 ASCII  ASCII 

 REAL32    IEEE-754, 4-  

 REAL64    IEEE-754, 8-  

Data Swap           
        IEEE-754. 

      .   -
,    . 

 OFF     .   
 . 

 ON     .   
 . 

  Data Swap   ON,   1 ÷ 4    "  4 →  1" 

    IEEE-754,   1 ÷ 8    "  8 →  1" 
    IEEE-754. 

4.10.2    Format (Measure) 

Э           -
 .   2981   2983    Current, Time  Status. 

Voltage   : ON  OFF 

Current (Charge)     : CURRENT (  ), CHARGE (  -
)  OFF 

Resistance   : ON  OFF 

Source    : ON  OFF 

Time   : ON  OFF 

Status   : ON  OFF 

Temperature   : ON  OFF 

Humidity   : ON  OFF 

4.10.3    Format (Math/Limit) 

Э            
      . 

Data   : ON  OFF 

Time   : ON  OFF 

Status   : ON  OFF 
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4.10.4    Format (Trace) 

Э           -
  . 

Data  .       . 

 MEAN   

 STD.DEV.   

 MIN.   

 MAX.   

 PK-PK   

Timestamp     .     . 

 ABSOLUTE   (ABS).     -
   . 

 DELTA   (DELTA).     
   . 

4.10.5    LAN Configuration 

Э           
LAN. 

IP Address Config.  IP- : AUTO  MANUAL 

 AUTO   DHCP. 

mDNS  mDNS (  DNS): ON  OFF 

IP Address IP-   ;    IP-  
 (   MANUAL) 

Subnet  ;    IP-   

Gateway IP-   ;    
IP-   

DNS Server Config.   DNS: AUTO  MANUAL 

DNS Server IP-   DNS (   );   -
  DNS  

Hostname      

WINS Server IP-   WINS (   ) 

4.10.6    DIO Configuration 

Э           
 -  (Digital I/O). 

Pin #    Digital I/O: 1 ÷ 7. Э    -
 ,    . 

Function      Digital I/O: -  
  (DIGITAL I/O),    (DIGITAL IN), -

  (TRIGGER OUT)    (TRIGGER IN) 

Polarity   - :  (POSITIVE, POS.)  
 (NEGATIVE, NEG.) 

Output Trigger Type    :    (EDGE)    
 (LEVEL) 

Output Trigger Timing    :   (  -
,    ) (AFTER),   

(BEFORE)     (BOTH) 

Output Pulse Width    : 10  ÷ 10  

         4.6. 
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4.10.7    DIO Read/Write 

Э           , -
   Digital I/O. 

Format  ,    Mask Value   Value:  (BIN), 
 (DEC)   ( ) 

Mask Value  ,       
 Digital I/O. 

  READ     , -
      Digital I/O. 

  WRITE      
   Digital I/O. 

Value ,    Digital I/O. 

  READ    , -
      Digital I/O. 

  WRITE       
 Digital I/O. 

4.10.8    BNC Configuration 

Э          -
 BNC Trigger In (  )  Trigger Out (  ). 

Input Polarity      Trigger In:  
(POSITIVE)   (NEGATIVE). 

Output Polarity      Trigger Out:  
(POSITIVE)   (NEGATIVE). 

Output Trigger Type    : EDGE (   )  LEVEL ( -
  ) 

Output Trigger Timing    :   (  -
,    ) (AFTER),   

(BEFORE)     (BOTH) 

Output Pulse Width    : 10  ÷ 10  

         4.6. 
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4.11   Display 

  Display          
. 

Remote 

             
     2980    .   

    .  ,   . 

OFF     . Э    . 

ON     . 

Color 

         .   -
    .  ,   . 

Set 1    № 1. 

Set 2    № 2. 

Zoom 

           . 
      .  ,   

. 

OFF   .   . 

ON   .    . 

       Zoom Out. 

      ,     -
    . 

Digits 

          . -
      .  ,   -

. 

4  3,5  . 

5  4,5  . 

6  5,5  . 

7  6,5  . 

Pref. 

( 2985   2987 ):      Display Preference   -
         ( .   

4.11.1). 
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4.11.1    Display Preference 

( 2985   2987 ): Э         -
    . Э      . 

• Dual Measure Result Display 

             
 Meter: ON  OFF. 

• Immediate V/I Update by Knob 

   ,       -
      (   Range +  Range –). 

ON      . 

         -
     . 

          -
. 

OFF      Ы .  

      . Э   -
        . 

• Temperature 

             
 Meter: ON  OFF.     ,  

  "at"  . 

THERMOCOUPLE (THERMO.) –    . 

HUMIDITY SENSOR (HUMID.) –     . 

• Humidity 

             
 Meter: ON  OFF 

• Restore Trigger Mode On Local 

           
 GPIB: ON  OFF (  ). 

ON           -
   GPIB      -

         GPIB. 

OFF   . 

• Measured Value Format (Meter View) 

        Meter: ENG (  -
)  EXP. 

ENG     " " . 

EXP     " "  (   ). 
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4.12   System 

  System      ,   
    . 

Error 

            -
. 

Log    Error Log,     SCPI. 

Clear      . 

Reset 

  2980.  

   Reset,       .  
    ,   .   -

     ,   Cancel/Local. 

Display    . 

H/W    . 

ALL    . 

Cal/Test 

          -
. 

Self-Cal  . 

Self-Test  . 

       .   -
 ,     ,   Cancel/Local  . 

PLC 

         .  -
      .  ,   -

. 

50 Hz     50 . 

60 Hz     60 . 

Auto Detect    ,    -
 . 

Timestamp 

         . 

Clear   .       -
  .    ,    -

,   Cancel/Local  . 

Auto CLR          -
  .       . 

 ,   . 

 OFF     . 

ON       . 
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Start-up 

   System Start-up,    . 

Power-on State     :  
RST, #1 (RCL0), #2 (RCL1), #3 (RCL2), #4 (RCL3)  #5 (RCL4) 

         -
   (RST)      

#1 (RCL0), #2 (RCL1), #3 (RCL2), #4 (RCL3)  #5 (RCL4),   
    *SAV      
     Save. 

#1 (RCL0) –   #1   *SAV0 
#2 (RCL1) –   #2   *SAV1 
#3 (RCL2) –   #3   *SAV2 
#4 (RCL3) –   #4   *SAV3 
#5 (RCL4) –   #5   *SAV4 

Power-on Program     : ON  OFF 

     ON,     2980 
   . Э   

     :PROG:PON:COPY,   2980 
    . 

Power-on PLC Detect        
      2980: ON  OFF. 

   ,   -
 PLC       (50   60 ).. 

Sound 

           -
.       .  ,  -

 . 

OFF   . 

ON   . 

Language 

      B2980.    
 Default        SCPI,   

   2980. 

Info 

     . 

Revision      Revision,    , -
 ,  ,   CPU,  , 

 ,        -
   ( 2983   3987 ). 

Date/Time    Date and Time,       
. 

Update    . 

Demo.   .      -
   .    ,   

,   Cancel/Local,    . 

Factory 

   .        
 .    ,     , 

  Cancel/Local,    . 
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5    

          Keysight 2980. 

5.1     ................................................................................................ 127 

5.2   .............................................................................................................................. 128 

5.3    (  ) .......................................................... 131 

5.4   ................................................................................................................... 132 

5.5   ............................................................................................................................ 133 

5.6   ( 2985   2987 ) ..................................................................................... 134 

5.7   ( 2985   2987 ) ........................................................................................ 137 

5.8     ( 2985   2987 ) .......................................................... 137 

5.9   ........................................................................................................... 138 

5.10   ....................................................................................................................... 142 

5.11    .................................................................................................................. 145 

5.12   ........................................................................................................................ 147 

5.13   ............................................................................................................................... 148 

5.14  Save/Recall ......................................................................................................................... 151 

5.15      (Easy File Access) .......................................................... 151 

5.16       ..................................... 152 

5.17     (Real-time Noise Monitor) ................................................... 152 

5.18     (Setup Integrity Checker) ............................................................. 154 

5.19    .................................................................................................. 159 

5.1     

         . 

    (FIXED) 

     . 

     (AUTO) 

    ,    -
   .      

  . 

1.      . 

2.     < 9,5%    ,  -
         . 

3.     2. 

4.     > 105%    ,  -
         . 

5.  . 

          
(     ). Э     -

      . 

   ( 2985   2987 )      -
        : 

HIGH: 200  ÷ 2  

LOW: 2  ÷ 20  

                AUTO  FIXED 

     .     RANGE -
  . 
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5.1.1      

        : 

• Normal 

      .  -
  ,     . 

• Fast 

         -
 . Э         ( ,   

  ). 

Э       , ,   ,  -
    . 

5.1.2      

•         ,   -
 "  Range Setup"  . 95. 

•       ,   
 4.4. 

5.2   

     ,      . 
     : 

 В я я = А  я + я ы я ы   

  –  ,          -
,       ,     

. 

5.2.1   

    ,     -
   (NPLC,  PLC). Э    ,  -

  -   ( )   . 

            
 ( ),    .      -

     ,    ,    
 1 PLC.           -

 . 

      ,   -
      ( ) .   

 ,     . 

        " / "  " /  ", 
        .     -

          
 .    ,        

. 

     . 

•     (AUTO) 

           -
 .        
: Quick, Normal  Stable.      -

 . 5-1.       Stable. 
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 ↑   

 →   (  ) 

 . 5-1      
 •     (Manual) 

      .     -
 : 0,001*PLC, 0,01*PLC, 0,1*PLC, 1,0*PLC, 10,0*PLC  100,0*PLC.  PLC –  

   .  1 PLC = 20     -
 50   16,667      60 . 

,      0.001 PLC,     
 20      50    16,667     -

 60 . 

              

        ,   
    .     ,   -
    . Э      .    

 Coarse Res  Fine Res          -
     . 

                    

     . Э     -
 SPEED. 

           
SPEED    Meter ( .  4.2.1).     

   (Coarse Res  Fine Res) – .  "  
 "  . 84. 

5.2.2     

    –  ,     -
    . Э    ,      

.         -
    (       ). 
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5.2.3        

Э     2985   2987 . 

           
 ( . . 5-2).       .    

       ,      -
. 

     

  

 . 5-2      ;    
 
1)   (Source Delay) 

            
     . 

2)   (Measure delay) 

            
  . 

3)  (Period) 

  –   .        (  -
) TIMER  MANUAL        . 

     ,    "  Trigger Setup"  
. 98. 

          4.6. 

  

   

 



 5:     

   131  Keysight  B2980 

5.3    (  ) 

   (  )   , -
   ,        -
. ,     Null,       -

,       ,    
     .    ,  
 NULL.   NULL ,     . 

   ,    NULL,    ,  
     . Э   ,   
        . 

       . 

5.3.1   (  )   ( 2985   2987 ) 

1.      . 

Э      ,   . -
          

      . 

          ,   
  . 

2.  .      Ammeter On/Off. 

3.   Run/Stop,    . 

    ,    (  )  
   . 

4.     ,    Null. 

   NULL       . 

   ,   Null,   .   -
 NULL. 

          . Э  -
      .     -

 ,      . 

     ,   Null,   
Ammeter On/Off    Ы .      Ammeter On/Off 

          -
   .  Ammeter On/Off.     -

       .    , 
  ZC ( ). 

         ,   
    ,      Null.    -

   ZC ( ).        
,   ZC   ;     . 

5.3.2   ( 2985   2987 ) 

1.      . 

Э      ,   . -
         

1)
  

      . 

          ,   
  . 

2.   Run/Stop,    . 

                                                 
1)   :       . Э   .  -

             -
 ( ). 
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   ,    (  )  
   . 

3.     ,    Null. 
   NULL       . 

   ,   Null,   .   -
 NULL. 

5.3.3   ( 2985   2987 ) 

   Null,    NULL,     -
     .     -

           
    .     NULL. 

   Null,    NULL,     -
     NULL.       

     . 

5.4   

          -
,   . 

•     (Repeating average filter) 

Э          ,   
   . 

,     N.      
          N,    -
         N + 1     2N. 

Э      .      
   . 

•   (Median filter) 

      . 

Э            , 
  .         -

            
. 

,     N.      -
          N- ,     

           (N + 1)- . 

,   1, 2, 100 5, 6, …     ,   
    : 

1, 2, 100 → 1, 2, 100 → 2 

2, 100, 5 → 2, 5, 100 → 5 

100, 5, 6 → 5, 6, 100 → 6 

    N . 

   ,    Measure Filter    
System Menu > Config > Measure > Filter    ON  Median Filter (Current). 

  N    N = 2*R + 1.  R –    (rank). 
    Rank    Measure Filter. Э     

  0  15. 

•      (Moving average filter) 

Э          ,   
   . Э          

           -
. 
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,     N.      
       N- ,      
       (N + 1)- .    -

 N . 

   ,    Measure Filter    
System Menu > Config > Measure > Filter    ON  Moving Average (All). 

     Count    Measure Filter. Э    
   1  100. 

              Filter   FILT 

  Filter,     Measure Filter.      
   ,     (Median)    -

   (Moving Average).     FILT. 

   FILT,   Filter,    .    -
 FILT. 

   ,         
  . 

   ON/OFF      Measure Filter,  -
    Filter. 

5.5   

    2980     (Analog Out),    
     ± 2 ,   -

       .     -
,            -

  .  ,      
 10%. 

      (AOut)  0 ,     
 0 .    : 

 AOut (V) = Input/Range × AOutGain × 2 

:  

Input –  ;  

Range –     ;  

AOutGain –        ( .  5-1). 

 5-1     (AOutGain) 

  
  

.   
(AOutGain) 

    
 ( 2985   2987 ) 

.  
(AOutGain) 

2  1,02  2  1,02 

20  1,02  20  1,02 

200  1,04    

2  1,02  

20  1,04  

   
 ( 2985   2987 ) 

.  
(AOutGain) 

200  0,94  2  0,93 

2  0,93  20  0,94 

20  1,01  200  0,93 

200  1,03  2  0,94 

2  1,01    

20  1,03    
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: 
    –20 ,     20 ,   -

   Analog Out  –2,04  ± 0,204 . 

    ,      ,  -
  Analog Signal Output    Input Connection,   -

  System Menu > Config > Measure > Connection ( .  4.4.3). 

 . 5-3          . 

   Analog Out  1 .     -
         . ,   -

    10 ,        
0,01%. 
 
              

  

 . 5-3     

      

   Analog Out      . Э     -
 . 

5.6   ( 2985   2987 ) 

    2985   2987       -
,     ,    ,    

  . 

5.6.1    

       ,    
. 5-4.  2985   2987        ,  

    ,    . 5-2  5-4. 

  

 . 5-4     
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        : 

•     ,    "  Source 
Function ( 2985   2987 )"  . 96. 

•       ,    4.4.2. 

•         ,   
 4.4.2. 

5.6.2     

         ( ) . 
,     ,    . 5-5,   

2985   2987        .   -
        100 . 

       .   -
  ,     TIMER (  ). 

    ,    "  Trigger Setup"  
. 98.     Period.     -

 Count. 

     ,    List 
Sweep ( .  "     "  . 97). 

 . 5-5       List Sweep   -
  . 

    ,   Spot Source Range ( . -
 "  Range Setup"  . 95. 

  

 . 5-5   List Sweep 

5.6.3      

      .    
   ,    "  Source Function 

( 2985   2987 )"  . 96.       -
  . 5-6.     ,   Spot Source 

Range ( .  "  Range Setup"  . 95. 

  

 . 5-6     
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5.6.4      

      ,      -
  .       FIXED. 

• FIXED (  ) –    . 

• BEST (  ,    ) –   -
 ,     . 

5.6.5    

   –     ,   -
      . Э    ,  

  (   )  .      -
 5-2. 

    ,    4.4.1. 

 5-2    (Output-Off State) 

     

HIGH Z,  
  

 

  : Ы . ( ) 

       

• Э     ,    20 .. 

NORMAL   : 0  

  : Ы . ( ) 

ZERO   : 0      

 

              

Э    ,        ,  
       .      

     . 

5.6.6   

      20    . 
        . , 

   20        5 . 

         Resistive Limit State 
( .  4.4.1). 

5.6.7      

   ,      ,  -
      . Э      

Triggered Voltage Source ( .  "  Range Setup"  . 95). 
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5.7   ( 2985   2987 ) 

  (Interlock)      -
        .   -

  ,      ± 21 . 

   ,  ± 21 ,    
        .  
        ( ) ,  
         .    -

   2.5. 

    : 

•     ,    -
  ± 21 . 

•     ,      
 . 

•        ,  ± 21 , 
       . 

       

К        ,   -
,       . 

5.8     ( 2985   2987 ) 

 2985   2987         
.        Meter. 

5.8.1   

       N1423A  . Э   
   2985   2987 .     Temperature Type 

K   .         -
. 

          Tempera-
ture    Display Preference,     System Menu > Dis-
play > Pref. ( .  4.11.1). 

                

       .   
 . 

5.8.2   

        E+E Elektronik EE07 
 .      Humidity     -
 5-   ,    2985   2987  ( . . 3-18  

. 77).  

          Humidity  
  Display Preference,     System Menu > Display > 

Pref. ( .  4.11.1). 
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5.9   

 B2980        -
 .          -

     . 

  5.9.1     . 

   ,      SCPI (Keysight 
B2980 SCPI Command Reference).       -

 :CALC:MATH.   5.9.2  ,    . 

        4.5.1.  -
    ,    4.2.2  4.7.1. 

5.9.1      

  B2980     .   
     . 

•    (MXPLUSB) 

•     (MRECPXPLUSB)  

•   (RATIO) 

•    (PERCENT) 

•   (DEVIATION) 

•     (PERDIV) 

•    (LOG10) 

•   (POLYNOMINAL) 

•      (SRESISTIVITY) 

•     (VRESISTIVITY) 

•   (POWER) 

•      (OFFCOMPOHM) 

•       (VPLTCOEFF) 

•   " "   (VARALPHA) 

    [c]  ,   .   
   2980    1. ,   
    CURR 1  CURR. 

      ,  
   5.9.2. 

MXPLUSB 

           -
: 

  

    –   . 

MRECPXPLUSB 

           -
  : 

  

    –   . 
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RATIO 

         -
 TARGET    : 

  

PERCENT 

         
  TARGET    : 

  

DEVIATION 

         -
 TARGET    : 

  

PERDIV 

          
  TARGET    : 

  

LOG10 

         : 

  

POLYNOMINAL 

   : 

  

 2, 1  0 –   . 

SRESISTIVITY 

     ( )      
  : 

  

 EPER ( )  GLEN ( ) –   . 

VRESISTIVITY 

    ( ⋅ )      -
  : 

  

 EAR (
2
)  STH ( ) –   . 

POWER 

     : 

  

OFFCOMPOHM 

        : 
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  :  

VOLT[c][0]  CURR[c][0] – ,     ;  

VOLT[c][1]  CURR[c][1] – ,     . 

VOLTCOEF 

         
: 

  

  : 

RES[c][0]  RES[c][1] –        , -
; 

VOLT[c][0]  VOLT[c][1] –        , -
. 

Э          ( -
   ). 

VARALPHA 

  " "     : 

  

  : 

CURR[c][0]  VOLT[c][0] –        - -
  ; 

CURR[c][1]  VOLT[c][1] –     . 

5.9.2  ,     

  ,  ,    : 

•   

,    5-3,     
   . 

       . 

  (  " ")      . 

•   

  : 

∗  : +, –, *, /, ^ ( .  5-4) 

∗ Э  : ln, log, sin, cos, tan, exp 

 log (  )  ln (  )    -
  .     ,    

,     . , log(–10)   log(10) = 1. 

•   

      32 .   -
    4.5.2. 

   5-5      
    2980.     

     .       (  
*RST  device clear)       

 0. 
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 5-3   

  
1) 

 

   

CURR[c] CURR[c][]    

CHAR[c] CHAR[c][]    ( 2985   2987 ) 

VOLT[c] VOLT[c][]    ( 2985   2987 ) 

RES[c] RES[c][]    ( 2985   2987 ) 

SOUR[c] SOUR[c][]       
( 2985   2987 ) 

TIME[c] TIME[c][]   (  ) 

TEMP[c] TEMP[c][]    ( 2985   2987 ) 

HUM[c] HUM[c][]    ( 2985   2987 ) 

1)   [c]     .      2980  
  1. ,       CURR 1  CURR. 

 
 5-4     

    

 ( )  

: +  –   " "    " " 

: ^     

: *  /      

 +  –      

 

 5-5    

  

   

  

0     0 

1     1 

2     2 

TARGET      ,    

EPER   

GLEN   

EAR   

STH   
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5.10   

      " / " (PASS/FAIL)  -
    .    ,  

  ON      .   
      12   . 

      : 

•   (Grading) 

     12   ( ),    
  .      . 5-7. 

•   (Sorting) 

     12   ( ),    
  .      . 5-8. 

        
 Digital I/O        -

 ( )  . 

•  -  SOT (  ) 

•  -   (  ) 

•   BUSY ( ) 

•    (bit pattern)     PASS/FAIL. 

 . 5-7  5-8 -  SOT (  )   , 
   2980   Digital I/O. 

     ,    4.5.3. 

      ,   -
 4.5.4. 

    (PASS  FAIL)    
    Meter.        -
 ,    4.7.2. 

                   

     ,       
       . 
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 . 5-7          

  

   PASS,   
  ON  Zoom. 

  Meter 
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 . 5-8          

  

 
   PASS,   

  ON  Zoom. 
  Meter 
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5.11    

          . 
    100000 .     . 5-9.  

     , ,   ,  
 ,   ,   ,  -

  ,   ,   ,  
,  ,     .     

 Format    I/O ( .  4.10). 

         4.5.5. 

  . 5-9   . 

• VOLT –    ( 2985   2987 ) 

• CURR –    

• CHAR –    ( 2985   2987 ) 

• RES –    ( 2985   2987 ) 

• TIME –   (      ) 

• STAT –   

• SOUR –     ( 2985   2987 ) 

• CALC –         
(=   –  ) 

•  –    ( 2985   2987 ) 

• HUM –    ( 2985   2987 ) 

      ,     . -
     : 

• MEAN –   

• SDEV –   

• MIN –   

•  –   

• PKPK –   

• BIN –   

  (     BIN)   CURR, CHAR, VOLT,  RES  
    Trace Statistical Result ( .  4.7.3). 

     ,      -
  B2980. Э      USB- ,    

USB-A   ,    SCPI. 

              

    B2961A/B2962A,      .   -
    . 
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 . 5-9       
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5.12   

     .      
            

B2980 ( .  4.9    Start-up  . 126).   5-6  , 
     ,      

   . 

        ,   -
,         .  -
      .    -
   ,         
. 

       SCPI,   B2980 -
    . .    SCPI (Keysight B2980 SCPI 

Command Reference). 

•  ,   : 100 

•  ,       : 1 

•   : 100  

•   : 256  

•      : 32  , ,   -
  (_). 

 5-6    (  )    

      
    

Run    " "   " " 

Pause    
" " 

  

Step    " "  
   

" " 

  " " 
   

" " 

Stop   " "   " "  

Continue    " "  
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5.13   

 B2980   ARM-TRIGger,      1999 
SCPI Command Reference.      ( .  . 5-10). 

      Single   . 

        "  Trigger Setup"  
. 98    4.6.1. 

1)     (ARM),     . 

2)   ARM,        ARM. 

3)    TRIGGER,     ARM     
ARM. 

4)   TRIGGER,        TRIGGER. 

5)   ,     TRIGGER    -
 TRIGGER. 

6)     4  5,        -
 (Trigger Count),     ARM. 

7)     2 ÷ 6,        -
 (ARM Count),      (Idle). 

Э          : Transient (  
    2985   2987 )  Acquire ( ).    -

   . 

              Run/Stop 

 Run/Stop      AUTO   OFF. 

  AUTO    (   Acquire)    
 .   Transient ( )  . 

          Run/Stop   
4.1. 

5.13.1    

 B2980     .     
   ARM   TRIGGER . 

 AUTO (   , AINT) –     
           -

. 

 BUS –   , , GET, TRIGger  *TRG. 

 TIMER ( , TIMer) –      ,  -
   Period. 

 INT1  INT2 ( ) –     1  2. 

 EXT1, EXT2, EXT3, EXT4, EXT5, EXT6  EXT7 ( ) –     n -
  -  Digital I/O    (  n = 1 ÷ 7). 

  LAN –  LXI 

• TIN –    Trigger Input 
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 . 5-10    B2980 
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5.13.2    

 B2980     ( . . 5-11). 

   (transient) –      2985   2987  

          , 
    TRIGGER     . 

    (acquire) –  

         -
,     TRIGGER     . 

 

  
   
 

  ACQuire 
–   – 
 

 

  
   
 
 . 5-11  :  (transient)    (acquire) 

5.13.3     

 B2980         (Trigger output),  
  . 5-10.       : 

•   (INT1, INT2) 

•  LAN 

•    Digital I/O – EXT1, EXT2, EXT3, EXT4, EXT5, EXT6, EXT7 

•  Trigger Output (TOUT). 

         Trigger Configuration ( . 
 4.6.1).   5-7        -

. 
 

  

  
 

 

  TRANsient 
–    – 
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 5-7        

 

    

 

Layer 
( ) 

 

Action 
( )  

Trigger  
Output 
(   

) 

Output  
Trigger 
Timing 

   ARM ON BEFORE 

   ARM ON AFTER 

   TRIGGER ON BEFORE 

   TRIGGER

TRANS.   
  
  

ACQ.   
  ON AFTER 

   (Transient) ACTION TRANS. ON BEFORE 

    ACTION TRANS. ON AFTER 

    (Acquire) ACTION ACQ. ON BEFORE 

     ACTION ACQ. ON AFTER 

 
     Digital I/O    -

 ,    ,  ,    -
 Output Trigger Timing.    2.8    4.10.6. 

   Trigger Out      
,  ,    . . ( .  4.10.8). 

5.14  Save/Recall 

Э                -
 .          -

  (NVRAM). 

   Save  Recall       -
     .       -
           . 

       #n <Empty>.   -

     #n HH:MM:SS ( ).  #n   #1, 

#2. #3, #4  #5. 

                  2983   2987  

Э       2983   2987    .   -
     5%,        -

            -
  . 

5.15      (Easy File Access) 

      MTP (media transfer protocol)    
    B2980 (  ,     -

 ).  

   ,   : 

1.  ON   Easy File Access    USB Status,   -
  System Menu > IO > USB.  

       B2980. 

2.   B2980      USB. 

    ,  .     -
     AutoPlay.      

   ,       B2980   -
   USB- .  
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 B2980        , -
   ,      USB-    -

  . 

      Readme.html    -

 . 

              

     B2980   ,       
 Keysight IO Libraries Suite  .    ,     -

             . 

5.16       
 

 2980         -
. Э     Power-on PLC Detection.    -

     (50   60 ). Э      
 ,      System Menu > System > PLC. 

          Power-on PLC Detect  -
  System Start-up. 

            
   50   60 .   , -

       System Menu > System > PLC. 

5.17     (Real-time Noise Monitor) 

         (Real-time Noise Monitor). 

          -
      .          

    . 

            
        . 

•       

• Э    

          -
   .      Show Noise   

 Meter. 

  

 . 5-12 Э      
 

   . 

•     (Range) 

•  Y –   (  )     
(   100  ÷ 100 ) 

•   –   (  PLC)    

•   ( ) –    

•   ( ) –     

•   –    
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      ,    Hide 
Noise. 

          -
. 

  

 . 5-13  1 
 

 . 5-13        1,0 PLC  SPEED (  
)   . Э      : 

•   < 1,0 PLC    . 

•    ≥ 1,0 PLC   . 
 

  

 . 5-14  2 
 

 . 5-14          -
 . ,        

. 
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5.18     (Setup Integrity Checker) 

     Setup Integrity Checker. Э      
: 

5.18.1  ................................................................................................................................... 154 

5.18.2       ..................................................................... 154 

5.18.3     ....................................................................................... 155 

5.18.4     ....................................................................................................... 156 

5.18.5      ....................................................................... 157 

              

           "SIC" (Setup Integrity Checker). 
   4.8     . 

5.18.1   

Э       (  )      
   (  ,  ,     

. .). 

Э      (Variance Ratio)     -
 Ы .    (Reference)      . -
   (Target),        . 

Э             -
.             

      . Э     
     . 

5.18.2        

 . 5-15      . 

  

 . 5-15      
 

          95%,  
,       1,4,  ,  -

  (Reference),       Ы .,    
(Target),       . Э  ,    Target, 

     ,     Reference. 

 : 

100-    
  Ы .  

  

    
   

     
 

 : 

100-    
  .  

 

 : 

   
 (Reference) 

 : 

  
 (Target) 
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5.18.3      

    ,      . 

   2980 

  

 . 5-16    
 

         . 

1.    Apps    Meter,   -
  #1.    . 

2.       Ammeter  2980  -
 (OPEN)   . 

3.     PLC (  )  Auto     
. 

4.   (  ).   Setup Integrity Checker. 

5.    Check,     -
  . 

)       .    -
 ,     20 . 

)    100    10 ,    -
 (Target)   (       ). 

)       Ы .     20 -
. 

)    100    10 ,    -
 (Reference)   (    ). 

)     Setup Integrity Checker.    
   . 

)     Ы .   . 

              

          (PLC).  -
    40 ,         6 . 

    ,    Abort. 

        Setup Integrity Checker -
   . 

Date        

Range    

NPLC  PLC (  ) 

Reference (σ)   , . .     Ы .  -
 . 
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Target (σ)   , . .     .  -
 . 

Variance Ratio    Target   Reference 

              

            .  
       ,   NaN (  ). 

              

         .    -
         .     -

  ,   System Menu > System > Factory Reset. 

       USB     Export. 
    : 

 SIC<     >.csv 

,     12   12:12:12,     : 

 SIC1212121212.csv 

5.18.4      

           -
 .    ,   -

     , ,   , -
  ,   ,     . 

Э            . 

      (  )  ,   
. 5-16,           

     .       
    ,  ,   -

      . 

         
      .    

    ,         
 . 

        
      .     -

       . 
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5.18.5       

1.  Э       1,5  

 

 

•  5-      
 PLC = 1    20  

•    1,5  

•    (  ) 

• : 

∗   Target = 1.42  –15 

∗      
Variance Ratio = 3.12 

 •  5-      
 PLC = 1    20  

•    1,5  

•    ( ) 

• : 

∗   Target = 1.22  –15 

∗      
Variance Ratio = 1.96 

× 2/3     

 
Э           (   

)         ,   
 (   ;        -

).             
   . Э      

   . 

    

Э  
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2. Э       1,5   
   " " 

 

 

•  5-      
 PLC = 1    20  

•    1,5     
 " " 

•    (  ) 

• : 

∗   Target = 7.7  –13 

∗      
Variance Ratio = 3625 

 •  5-      
 PLC = 1    20  

•    1,5     
 " " 

•    ( ) 

• : 

∗   Target = 4.22  –15 

∗      
Variance Ratio = 35,4 

× 1/100     

 
Э             -

 " " (   )        -
 ,    (   ).       -

         . Э -
        100 . 

   
  " " 

 

   
  " " 

Э  



 5:     

   159  Keysight  B2980 

5.19    

 B2980    ,    *RST   device 
clear.       . 

 5-8     

   Reset 

 GPIO DIGITAL In ← 

 GPIO NEGATIVE ← 

   GPIO EDGE ← 

   GPIO BOTH ← 

    GPIO 100 µs ← 

    BNC NEGATIVE ← 

    BNC NEGATIVE ← 

   BNC EDGE ← 

   BNC BOTH ← 

    BNC 100 µs ← 

   (  ) NORMAL (Data swap: OFF) ← 

  (  ) ASCII ← 

  (  GPIO) ASCII ← 

  (  ) ASCII ← 

Э   (  ) All ( , ,  
,   

, ,  
, ,  

) 

← 

Э   ( ) CALC ← 

    ON ← 

   ( ) ← 

     

   ← 

  Idle ( ) ← 

   7 ← 

   OFF   

   JPG ← 

    ← 

  "" ← 

  Graph,   OFF   

  Graph,  OFF   

  Graph,   OFF   

  Graph,   ( 2985 / 2987 ) SRC   

  Graph,   ( 2981 / 2983 ) 1   

  Graph,     20   

  Graph,     0   
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 5-8     ( ) 

   Reset 

  Graph,     LINEAR   

  Graph,  Y 1   

  Graph,    Y 1E–4   

  Graph,    Y 0   

  Graph,    Y LINEAR   

  Histogram,   OFF   

  Histogram,  Y 1   

  Histogram,    Y 100   

  Roll,   OFF   

  Roll,  OFF   

  Roll,   OFF   

  Roll,   0   

  Roll,  Y 1   

  Roll,  Y (I) 0   

  Roll,  Y (Q) 0   

  Roll,  Y (R) 0   

  Roll,  Y (V) 0   

  Roll,     Y (I) 1E–15   

  Roll,     Y (Q) 1E–10   

  Roll,     Y (R) 1   

  Roll,     Y (V) 1E+10   

  Meter,  ROLL   

  Meter   

 

 5-9        

   Reset 

  Low    (  )   

    OFF ← 

    OFF ← 

     
 

NORMAL ← 

  0 V ← 

    20 V ← 

   FIXED ← 

    1 ← 

    0 V ← 

    0 V ← 

     1 ← 

   0 V ← 

  UP ← 
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 5-9        ( ) 

   Reset 

  OFF ← 

   BEST ← 

    ON ← 

     ← 

     
 

NORMAL ← 

    NORMAL ← 

    ON ← 

  0.1 PLC ← 

     AUTO ← 

    2 V ← 

   2 V ← 

     AUTO ← 

    1 µ  ← 

   100 µ  ← 

     AUTO ← 

    2 nC ← 

   20 nC ← 

     OFF ← 

   2 µ  ← 

     AUTO ← 

   1 MΩ ← 

    (Low) 1 MΩ ← 

    (High) 1 Ω ← 

     SOURCE ← 

.     MANUAL ← 

     
    

100 µs ← 

    0 V ← 

     
  

100 µs ← 

     0 V ← 

     
    

0 s ← 

  OFF ← 

   0 ← 

    OFF ← 

      
   

1 ← 

   0 ← 

   (Null) OFF ← 
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 5-10     

   Reset 

   (ARM) 1 ← 

  AINT ← 

  100 µs ← 

   0 s ← 

  OFF ← 

   1 ← 

  AINT ← 

  10 µs ← 

   0 s ← 

  OFF ← 

   EXT1 ← 

   (LAN) LAN0-7 (all) ← 

    OFF ← 

 

 5-11      LXI 

   Reset 

  0 ← 

 LAN “WaitingForAcquireArm1”, 
“WaitingForTransitionArm1”, 
“WaitingForAcquireTrigger1”, 
WaitingForTransitionTrigger1”,  
“Measuring1”, “Settling1”  

← 

  0 ← 

  -  "ALL:5044" ← 

 -  OFF ← 

  RISE ← 

  OFF ← 

    ← 

  "" ← 

    0 ← 

  ON ← 

   ON ← 

    100 ← 
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 5-12      

   Reset 

    
   

IMM ← 

    
   

ON ← 

  FAIL   
  

 1 ← 

  PASS   
  

 1 ← 

    GRADing ← 

 DIO      ← 

 DIO    BUSY  ← 

 DIO      ← 

 DIO    SOT  ← 

     VOLTage ← 

   LIM ← 

   +1 ← 

   –1 ← 

     1 ← 

  PASS  1 ← 

     1 ← 

   OFF ← 

     
 

OFF ← 
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