
Keysight 34970A/34972A 







© Keysight Technologies, Inc. 2009-2014

Keysight Technologies, Inc. 

34972-90417 

Edition 4, November 2014 

 Malaysia

Keysight Technologies, Inc.
815 14th Street SW
Loveland, CO 80537 USA

Adobe Adobe Acrobat 
Acrobat  Adobe Systems
Incorporated 

Microsoft  Microsoft Corporation 

Windows  MS Windows  Microsoft
Corporation 

Keysight 

www.keysight.com/find/34970A
www.keysight.com/find/34972A

 2 GPLv2

www.keysight.com/find/GPLV2

 Microsoft Windows CE Keysight
 Windows 

Windows CE 

www.keysight.com/find/34970A
www.keysight.com/find/34972A

Keysight 

 DFAR
252.227-7014 1995  6 

FAR
2.101(a) 

 FAR 52.227-19 1987  6 

 Keysight
Technologies 

FAR 52.227-19(c)(1-2)
1987  6 

FAR 52.227-14 1987  6  DFAR
252.227-7015 (b)(2) 1995  11 



Keysight
Technologies 

 IEC 61010-1  664 
 II

 2 
 40 °C
 20% 

80% 
 2000  0 °C

 55 °C 

 Keysight
Technologies

(800) 829-4444

31 20 547 2111

0120-421-345

www.keysight.com/find/assist 

 Keysight 
 Keysight Technologies 



CAT  I      IEC  I

1SM1-A     

CE 

CSA  
CSA International 

C-tick  Spectrum 
Management Agency of 
Australia 

 1992 

 Australian EMC 
Framework 

 1 
 A

 (CISPER) 
11  4 

ICES/
NMB
-001     

 
(ICES-001)

 
(MCV) 40 

 (EPUP) 



Keysight 34970A/
34972A

Keysight Technologies 34970A/34972A 

• RTD

•  50,000 
• Mx+B 
•

•
•  Microsoft® Windows®  BenchLink Data Logger 3 

•  6½ 
•  60 120 
•  500 /  250 /
•  Form C RF  I/O

 16 
• GPIB (IEEE-488)  RS-232  34970A 

(LAN)  (USB)  34972A 



6  

1
2
3
4
5
6
7

8
9

10
11
12
13
14



7

  

1.

 20 

2.  

3.

4.  

 NO CHANGES



8  

SCAN   
MON   
VIEW
CONFIG

ADRS
RMT
ERROR   
EXT
ONCE Scan Once   

MEM
(34970A)
MEM
(34972A)

USB  USB 

AUTO
(34972A)

USB 

LAST  

MIN  

MAX  

SHIFT     
4W
OC

 Mx+B 
 HI  LO 

  



9

34970A 

1 100 200  300
2

 99  145 
3 RS-232 

4
5
6
7 GPIB (IEEE-488) 

  
•  GPIB  RS-232  2 
•  GPIB  2 
•  RS-232  2 



10  

34972A 

1 100 200  300
2
3

 99  145 

4
5 LAN 
6 USB 
7 USB 

  
•  LAN  USB  2 

DeviceLAN

Ext Trig/ Alarms (5V)

Line: 50/ 60/ 400 Hz Fuse: 500mAT
(250V)

Opt. 001
LXI Class C

Host

30 VA Max

N10149

ICES/NMB-001�
ISM 1-A

100V
240V

120V (127V)
220V (230V)

US
168520



11

BenchLink Data Logger 3 
Keysight BenchLink Data Logger 3 

BenchLink Data Logger 3 

•
•

•
•

•  Data Logger 3 
•
•
•  I  II 
•  34970A/34972A 

 25  BenchLink Date Logger 3

 BenchLink Data Logger 3 

Keysight BenchLink Data Logger Pro 



12  

 8 

34901A  20 

•  300 V  20 
• 100 nA  1A
• 
•  60 /  
• 
•  200 

 20  HI  LO 
 10  A 

 B 
22 

 

34902A  16 

•  300 V  16 
• 
•  250 /  
• 
•  202 

 16 
HI  LO 

 8  A  B
 



13

34903A 20  

• 300 V  1 A 
• SPDT (Form C) 
• 
•  204 

 300 V  1 A 50 W 
 20 Normally-

Open Normally-Closed
Common

34904A  4x8 

• 32 
• 
• 300 V  1 A 
•  206 

 8x8  4x16 
 96 

34905/6A   4  RF 
• 34905A (50Ω)/34906A (75Ω) 
• 2 GHz  SMB 
• 1 GHz  SMB  BNC 
•  208 

 4  1 
 RF 



14  

34907A  

•  8 400 mA 42 V  
• 100 kHz  1 Vpp
•  16  ±12 V 
•  210 

34908A  40 

• 300 V  LO  40 
• 
•  60 /  
• 
•  212 

 LO 



15

  1 
BenchLink Data Logger 3 

  2 

  3 

  4 

  5 

  6 

  7 

  8 

 34970A/34972A  
1-800-452-4844  Keysight
Technologies

 34970A/34972A 
Keysight  1-800-829-4444

 3  1



16  



 17

Chapter 1  
23

BenchLink Data Logger 25
27

29
30

32
33

34
36

37

Chapter 2  
41

44
45

 Mx+B 46
47

49
50

51
52

 - 34970A 53
 - 34972A 55

57

Chapter 3  
60

70
74
82



18  

Chapter 4  
SCPI 89

90
111

115
123
130
132
133
135

Mx+B 136
139

151
153

157
DAC 159

160
171
 (USB)  - 34972A 174

USB  - 34972A 180
 - 34970A 182
 - 34972A 187

191
196
197

198
199

34901A 20 200
34902A 16 202
34903A 20 204
34904A 4x8 206
34905A/6A  4  RF 208
34907A 210
34908A 40 212



 19

Chapter 5  
217
222
233
234

Plug-In Module Errors 237

Chapter 6  
 Excel 7.0 241
 C  C++ 248

Chapter 7  
255
263

298
304

308
RF 310

312
319

Chapter 8  
324

325
326
327

328
[1] 329

330
331
332

333
334
335
336

 DMM 338
341





1
1



shifted  SHIFT
Utility Menu

  

  SHIFT

•  23  

• BenchLink Data Logger  25  

•  27 

•  29  

•  30 

•  32 
•  33  

•  34 

•  36 

•  37 



23

 1  

1

1

Keysight Technologies  Keysight 

•  DMM
• BenchLink Data Logger 3  CD-ROM

 25 

•  DMM
•  RS-232  34970A
•  J 

2

3

 

 34 



24

 1  

4

34970A/34972A 



25

 1  
BenchLink Data Logger 

1

BenchLink Data Logger  
Keysight BenchLink Data Logger 3  34970A/34972A 

 DMM

 Keysight BenchLink Data Logger Pro 

 8 

BenchLink Data Logger 3 
Microsoft Windows Vista/XP/2000

1.  34825A  CD-ROM 

2. Product CD-ROM  CD-ROM
Software Keysight BenchLink Data Logger 
3 Software
Keysight BenchLink Data Logger 3 



26

 1  
BenchLink Data Logger 



27

 1  

1

 20 AWG

6 mm

2

3

5

•  199 

•  DMM 
 

•  257 
•  28 

4

1



28

 1  

 Ohm/RTD

B E J K N R S T
 351 

100 1 k 10 k 100 k 1 M 10 M 100 MΩ
RTD  0.00385, 0.00391

 2.2 k 5 k 10 k

 34901A  21  22 
 10 mA 100 mA 1A

 n  34901A  n +10
 34902A  n +8

100 1 k 10 k 100 k 1 M 10 M 100 MΩ
RTD 0.00385, 0.00391

 100 mV 1 V 10 V 100 V 300 V

 Ohm/RTD



29

 1  

1

1

    
AM/PM

2

    

TIME 03:45 PM 

JUN 01 2009



30

 1  

RF 
 (DAC)  

1

100 200  300
102 110 

 34901A  100 
 103

2

  

 20 

 103  0.1 °C 
J 



31

 1  

1
  

3

 100  300 SCAN

 10 

  

4

 100 
View

 READINGS     

 99 



32

 1  

• Mx+B 

1  From

 103 

2

 COPY CONFIG
  

3  To

 105

4

PASTE TO



33

 1  

1

1

 213

2

3

 

[1] 
[2] 

34901A 20 • • • •

34902A 16 • • • •

34908A 40  [1] • • • •

34903A 20 • •

34904A 4x8 • •

34905A  4  RF  (50Ω)[2] •

34,906A  4  RF  (75Ω)[2] •

34907A  (DIO) • • •

34907A • •

34907A  (DAC) •



34

 1  

34970A/34972A  Keysight 

1

2

3

100 120 220  240 VAC

 127 VAC  120 VAC 
 230 VAC  220 VAC 

4

 500 mA 

 500 mAT 250 V  Keysight  2110-0458



35

 1  

1

2 

4 

500 mAT
Keysight 2110-0458

3 

1 

100 120 (127) 220 (230)  240 VAC



36

 1  



37

 1  

1

19 
 Keysight System II  34970A/34972A 



38

 1  

 5063-9240 

 5061-9694 5063-9212 

 5063-9255 1494-0015 
 5002-3999 



2

2



40  

 87  4 

•  41  

•  44 

•  45 

•  Mx+B  46 

•  47 

•  49 

•  50 

•  51 

•  52 

•  - 34970A  53 

•  - 34972A  55 

•  57 



41

 2 

4

2

•  ohm 
• 
• °C °F  K
• 
• 
• 

• M B
• 
• RPM  PSI 

• 
• 
• 

• 
• Latch Track
• 



42

 2 

• 
• 

• 
• 
•  T/C 
•  T/C 
• 
• 
• 
• 
• 

• 
• 
• 
•  DMM
• 

•  100 

•  20 
•  10  (34970A)  20  (34972A)
• 



43

 2 

4

2• 
• 
• 

 (34970A)

•  GPIB 
•  RS-232 

  (34972A)

•  LAN IP Address IP Hostname
DHCP

•  USB Enable USB ID
•  USB Logging



44

 2 

 Monitor

1

2
MON

 



45

 2 

4

2 10 
 TTL 

1
 Interval Scan

 0  99 
.

2

 1  50,000 

3

INTERVAL SCAN

00020 SCANS
00020 



46

 2 
 Mx+B 

 Mx+B 
  

M B
RPM  PSI 

1

M=1
 B=0

2
 Factory Reset

Instrument Preset Card Reset
  

 

3
RPM  PSI 

VDC  OHM 

4

+1.000,000

+0.000,000 VDC

LABEL AS LBS



47

 2 

4

2

 1  4

1

Mx+B 

2

3
HI

LO

USE ALARM 1

HI ALARM ONLY



48

 2 

4
 

0
Factory Reset

Instrument Preset Card Reset
  

5

  20  View

+0.250,000 °C



49

 2 

4

2 (34907A)  8 

1
 DIN  01  02

2

  
 USE BINARY  USE DECIMAL

  DIO READ
DIO 

01010101 DIN



50

 2 

 (34907A)  8 

1
 DIN  01  02

2  

 (DOUT)
.

3
    

   USE BINARY
 USE DECIMAL

.

4

00000000 DOUT

240 DOUT



51

 2 

4

2 (34907A)  26  100 kHz

1
 TOTALIZE  03

2

0  

3
  

0

 

  TOT READ
TOT 

READ + RESET

12345 TOT



52

 2 

 (34907A)  ±12 

1  DAC 

 DAC  04  05

2

3
    

4  DAC 

 0  

+00.000 V DAC

+05.250VDAC



53

 2 
 - 34970A

4

2
 - 34970A

34970A  GPIB (IEEE-488)  RS-232 
 GPIB 

1  GPIB 

2  GPIB 

 0  30  9

3

 GPIB 
Keysight  GPIB 21

GPIB 

GPIB / 488

ADDRESS 09



54

 2 
 - 34970A

1  RS-232 

2
1200, 2400, 4800, 9600, 19200, 38400, 57600

 115200 

3
None 8 Even

 7 Odd 7 

4
None RTS/CTS DTR/DSR

XON/XOFF Modem

5

RS-232 

RS-232

19200 BAUD

EVEN, 7 BITS

FLOW DTR/DSR



55

 2 
 - 34972A

4

2
 - 34972A

 (LAN)  (USB) 

1  LAN 

2  LAN

3  LAN  LAN 

LAN 

LAN INTERFACE

LAN ENABLED



56

 2 
 - 34972A

1  USB 

2  USB 

USB ENABLED  USB USB DISABLED  USB

3  USB ID 

 USB  (USB ID)  USB 

4

USB 

USB INTERFACE

USB ENABLED

USB0::2391::8199::MY01023529::0::INSTR



57

 2 

4

2

1
 12 

 1  5 
 LAST PWR DOWN

2

NAME STATE

1: TEST_RACK_2

STORE STATE

2: STATE2

CHANGE SAVED



58

 2 



3

3



60   

•
•  70 
•  74  
•  82 

 Keysight 34970A/34972A 
 PC 

34970A/34972A



61

 3 

3

•  34970A/34972A 
 PC

•  PC  PC

•  PC  PC 

 34970A

 (RS-232)  GPIB  (IEEE-488) 

 (RS-232) GPIB (IEEE-488)

 45 
15 *

 60 
20 *

GPIB 

 PC 

34970A 

 DMM
 YS 

85,000 / 750,000 /

* 
 Keysight E5810A LAN  GPIB 



62  

 

 3 

34972A  Web 
 IP  Web 

 Web 
 USB 



63

 3 

3

. 

Keysight BenchLink Data Logger 3  34970A/34972A 
 Windows®  PC

Keysight BenchLink Data Logger Pro 

• Keysight VEE
• TransEra HTBASIC® for Windows 
• National Instruments LabVIEW
• Microsoft® Visual Basic  Visual C++ 



64  

 

 3 

34970A/34972A 
34970A/34972A  

 261 

 PC 34970A  GPIB (IEEE-
488)  RS-232 34972A 
(LAN)  (USB) 

 TTL 

100

200

300
= 

GPIB

DMM

RS-232
(34970A)

USB
LAN

(34972A)



65

 3 

3

 DMM
 Mx+B 

34970A/34972A 

 DMM

 4 
 199 



66  

 

 3 

34901A  T/C  20  DMM 
 34901A

34902A  T/C  16 

34908A  T/C  40  DMM 

34907A

34901A  T/C  20 

34902A  T/C  16 

34908A  T/C  40 

34904A 4x8 32 

34905A  4  RF  (50Ω) 50Ω (<2 GHz)

34906A  4  RF  (75Ω) 75Ω (<2 GHz)

34903A 20  Form C (SPDT) 

34907A  (DAC) 



67

 3 

3

 

 PVC  • • • • • • • • 

 255 

 VHF 
50Ω  75Ω



68  

 

 3 

 °C °F  K 

0 mV  80 mV

RTD  5Ω  500Ω 

 10Ω  1 MΩ 

+/-10 VDC

4 mA  20 mA

 10Ω  10 kΩ 

0V  5V 

TTL 



69

 3 

3

34970A/34972A 

 1  4
 103 205  320  1

 



70  

 

 3 

34970A/34972A 

 DMM 

34970A/34972A  

 169  

• 34901A 34902A 34905A 34906A  34908A
•  (34904A) 
• Form C –  (34903A) 



71

 3 

3

  
 4  1 

 DMM
 76 

•  LO 
 299 

•  299 
•  RTD 

 300 
•  2.8 GHz  (VHF) 

 310 

 1

 2

 4

 3



72  

 

 3 

  
 10 MHz

 3x3 

 1

 2

 3

 1  2  3



73

 3 

3

Form C (SPDT)   34903A  20  Form C 
 Form C  Form C 

 NC 

NO = 
NC = 

NO

NC

NO

NC



74  

 

 3 

 34970A/34972A  DMM
 DMM 

 DMM
 DMM 

 DMM 

• RTD 
•  300V 
•  100 MΩ  
•  1A 
•  300 kHz

 DMM 
 DMM 

 22  DMM 

= 



75

 3 

3

DMM 

RMS 

 DMM  (ADC) 

 
 

 (ADC) ADC 
ADC 

 DMM  ADC 

 6 22 
 3  4 16  600  34970A/

34972A  Advanced  



76  

 

 3 

ADC

 Mx+B 

 DMM
 DMM 

 100  300

 50,000 



77

 3 

3

 

• 

•  
• 
•  TTL 
• 

1 

0  99:59:59 

1  50,000 



78  

 

 3 

 34970A/34972A 
 DMM  34970A/34972A  34970A/

34972A 
 34970A/34972A 

DMM  COM 

H

L

H

L

H

L

H

L

 DMM

 (COM)



79

 3 

3

 34970A/34972A 

34970A/34972A  DMM

VM 



80  

 

 3 

 (34907A)  

 (DAC)
 68 

 .  8 

 8 
 16 

8

8

 0

 0

 7

 7

 1 (LSB)
 01

 2 (MSB)
 02



81

 3 

3

   26  100 kHz 

• 
•  67,108,863 (226- 1) 0
• 

 03

+ 

- 26 



82  

 

 3 

 34970A/34972A 

 (34907A)  
(DAC) 

 80 

 8 
 8 

 16 

8

8

 0

 0

 7

 7

 1 (LSB)
 01

 2 (MSB)
 02



83

 3 

3

 (DAC)    16 
 ±12  DAC

•  +12 VDC  -12 VDC  1 mV
 DAC 

•  DAC  10 mA 

 DAC 
40 mA

DAC 1

DAC 2

16

16

 04

 05



84  

 

 3 

 34903A 
 20  Form C (SPDT) 

 300V
 1 A  50 W

120 V  0.45 A

 NC 

NO = 
NC = 

NO

NC

NO

NC



85

 3 

3

• 

• 

 307 



86  

 

 3 



44

4



88  

 34970A/34972A 

• SCPI  89 
•  90 
•  111 
•  115 
•  123 
•  130 
•  132 
•  133 
•  135 
• Mx+B  136 
•  139 
•  151 
•  153 
•  157 
• DAC  159 
•  160 
•  171 
•  (USB)  - 34972A  174 
• USB  - 34972A  180 
•  - 34970A  182 
•  - 34972A  187 
•  191 
•  196 
•  197 
•  198 
•  199 
• 34901A 20  200 
• 34902A 16  202 
• 34903A 20  204 
• 34904A 4x8  206 
• 34905A/6A  4  RF  208 
• 34907A  210 
• 34908A 40  212 



89

 4 
SCPI 

44

SCPI 
 SCPI 

•  ( [ ] ) 
•  ( { } ) 
•  ( < > ) 
•  (| ) 

34970A/34972A  SCPI  scan_list  ch_list 
 (@scc)

s 100 200  300 cc 

•  300  10
ROUT:SCAN (@310)

•  200 
 10 12  15  ROUTe:SCAN 

ROUT:SCAN (@210,212,215)

• 
 

 5  10  100
 15  200

ROUT:SCAN (@105:110,215)



90  

 4 

 DMM
 DMM 

• 34901A 20 
• 34902A 16 
• 34907A 
• 34908A 40 

  RF 
 DAC 

• 

 100  300
 



91

 4 

44

•  50,000 

MEM

 

• 

• 

• Mx+B 

• 
 171 

• 

• 
Card Reset



92  

 4 

• 

Card Reset

• 
Card Reset

• 
 DAC 

•  
 TOTalize:TYPE RRESet  Advanced

• 

 USB 

•  DMM  DMM 
 DMM 

 DMM   DMM 
34970A/34972A 

•  DMM 
 34970A/34972A  DMM

 145  DMM



93

 4 

44

• 

 MEMory:STATe:RECall:AUTO
OFF  Utility

Factory Reset *RST 
• 

 

 10 

• 
 

• 



94  

 4 

 100  300

  

  
  

• 

Factory Reset *RST 

•    CHANNEL OFF

•  SCAN

•   



95

 4 

44

    

• MEASure? CONFigure  ROUTe:SCAN  scan_list 

 ROUTe:SCAN? 
•  MEASure? READ?  INITiate MEASure?

 READ? 
INITiate  FETCh?

 Keysight 34970A/
34972A Programmer’s Reference Help

•  MEASure?  CONFigure 

Factory
Reset *RST 

•



96  

 4 

 

• 

•   
• MEASure?  INITiate 

•  TTL 
• 

 

  

1 

0  99:59:59 

1  50,000 



97

 4 

44

•  0  99:59:59 359,999 
 1 ms 

• 
 102 

• Mx+B 

• MEASure?  CONFigure 0 
 1 

• Factory Reset Sto/Rcl
 10 

Factory Reset *RST 
0  1 

•  (hour:minutes:seconds)

INTERVAL SCAN

 SCAN
 (00:04 TO SCAN)

  

• 
TRIG:SOURCE TIMER
TRIG:TIMER 5  5 
TRIG:COUNT 2
INIT

 ABORt 



98  

 4 

  

• 

• 
 102 

• Mx+B 

• 

MANUAL SCAN

  ONCE

  

• 
TRIG:SOURCE BUS
TRIG:COUNT 2
INIT 

 *TRG  IEEE-488 
 (GET)  GPIB 

 GET 

 TRIGGER 709  

 ABORt 



99

 4 

44

    6  TTL

• 
 102 

• 

• 

• Mx+B 

• 

EXTERNAL SCAN 

  EXT
 TTL 

  

> 1 μs

5V

0V



100  

 4 

• 
TRIG:SOURCE EXT
TRIG:COUNT 2
INIT

 ABORt 

  

 139 

• 

• 
 102 

• 

• Mx+B 



101

 4 

44

• 

SCAN ON ALARM 

  
 

  

• 
TRIG:SOURCE ALARM1
TRIG:COUNT 2

CALC:LIM:UPPER 5,(@103)
CALC:LIM:UPPER:STATE ON,(@103)
OUTPUT:ALARM1:SOURCE (@103)  1 

ROUT:MON (@103)
ROUT:MON:STATE ON

INIT

 ABORt 



102  

 4 

•  1  50,000 
•  96 

•  98 

•  99 

•  100 

•  50,000 
MEM

• MEASure?  CONFigure  1
• Factory Reset Sto/Rcl

Factory Reset
*RST 



103

 4 

44

• 

00020 SCANS 

 CONTINUOUS  1  50,000 

• 
TRIG:COUNT 20 

 TRIG:COUNT INFINITY



104  

 4 

• 
 FORMat:READ:TIME:TYPE

• MEASure?  CONFigure 
• Factory Reset *RST 

• 
FORMat:READing:ALARm ON
FORMat:READing:CHANnel ON
FORMat:READing:TIME ON
FORMat:READing:TIME:TYPE {ABSolute|RELative}
FORMat:READing:UNIT ON

.

1   (26.195 °C)
2   (17 ms) 

3  
4   

0 = 1 = LO 2 = HI



105

 4 

44

•  0  60  1 ms 

• MEASure?  CONFigure Factory Reset
*RST 

• 

CH DELAY TIME 

•  101 
 ROUT:CHAN:DELAY 2,(@101) 

 1  2  3  4  5  6



106  

 4 

PLC >1
PLC ≤ 1

2.0 ms
1.0 ms

RTD 

 PLC > 1
 

PLC ≤ 1

100Ω
1 kΩ
10 kΩ

100 kΩ
1 MΩ

10 MΩ
100MΩ

2.0 ms
2.0 ms
2.0 ms
25 ms
30 ms

200 ms
200 ms

100Ω
1 kΩ
10 kΩ

100 kΩ
1 MΩ

10 MΩ
100MΩ

1.0 ms
1.0 ms
1.0 ms
20 ms
25 ms

200 ms
200 ms

 (3 Hz)
 (20 Hz)
 (200 Hz)

7.0 
1.0 

120 ms

 (3 Hz)
 (20 Hz)
 (200 Hz)

0.6 
0.3 
0.1 

0 



107

 4 

44

• 

CH DELAY AUTO

•  01 
ROUT:CHAN:DELAY:AUTO ON,(@101) 

 ROUTe:CHANnel:DELay  

•  50,000 
 100 

MEM

• 

• Factory Reset *RST Instrument
Preset SYSTem:PRESet 

 



108  

 4 

• 

• 

 104 
•  

• MEASure?  READ? 
 

• INITiate  FETCh? 



109

 4 

44

• 
 100 

    
LAST MIN MAX  AVG

 

.

 99 



110  

 4 

• 
 FETCH? 

CALC:AVER:MIN? (@305)
CALC:AVER:MIN:TIME? (@305)

CALC:AVER:MAX? (@305)
CALC:AVER:MAX:TIME? (@305)

CALC:AVER:AVER? (@305)

CALC:AVER:COUNT? (@305)

CALC:AVER:PTPEAK? (@305) -

 301 

DATA:LAST? (@301) 

CALC:AVER:CLEAR (@305) 

DATA:POINTS? 

DATA:REMOVE? 12



111

 4 

44

 34970A/34972A 
 DMM  34970A/34972A  34970A/

34972A 
 34970A/34972A 

DMM  COM 

H

L

H

L

H

L

H

L

 DMM

 (COM)



112  

 4 

 34970A/34972A 

 100  300

 34970A/34972A  DMM
 167  DMM  DMM

 

 34970A/34972A 
34970A/34972A 

34970A/34972A  5  

 34970A/34972A 34970A/34972A 
  6  

34970A/34972A  DMM

VM 
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44

•  
 DMM 

timer  80 

•  34970A/34972A 
 

• 
 102 

• 

•  DMM 
 n  n+10 (34901A)  n+8 (34902A)

• 

AUTO ADVANCE EXT ADVANCE

 SCAN

4W SCAN
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• 
TRIG:SOUR TIMER
ROUT:CHAN:ADV:SOUR EXT
TRIG:TIMER 5  5  
TRIG:COUNT 2
INIT

ROUTe:CHANnel:FWIRe {OFF|ON}[,(@<ch_list>)]
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44
 

• 
 < 10% 
 > 120% 

• 
±OVLD ±9.90000000E+37

•  8 
• 

 100 mV  RTD
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• 
 Keysight 34970A/34972A Programmer’s 

Reference Help  MEASure? 
CONFigure
Keysight 34970A/ 34972A Programmer’s Reference Help

• MEASure?  CONFigure 

• Factory Reset
*RST

Instrument Preset SYSTem:PRESet Card 
Reset

SYSTem:CPON 
• 

100 mV RANGE

•  MEASure?  CONFigure 
 301  10 VDC 
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44

 
 4 5  6 ½  0  

1  6½ 
 4½

 10 VDC  5½ 

 100 mVDC  4½

 100 ohm  6½

•  6½
Measure

•  6½ 
 105 

 131 

1 0 , 2 1 6 . 5  V D C

- 0 4 5 . 2 3  m V D C

11 3 . 3 2 5 , 6  O H M
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 4 

•  Mx+B 

• 
 (A/D) 

 120 
• MEASure?  CONFigure 

• Factory Reset *RST
 5½ Instrument Preset

SYSTem:PRESet Card Reset
SYSTem:CPON  

• 
 5½ 

6 1/2 DIGITS 6 1/2 

DISPLAY 1°C  1°C
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•  

 MEASure?  CONFigure 
 301  10 VDC  4½ 

CONF:VOLT:DC 10,0.001,(@301)

 221  1 A  6½ 

MEAS:CURR:AC? 1,1E-6,(@221)

•  SENSe  103 
 100Ω  ohm 

SENS:FRES:RES 100,(@103)
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-  (A/D) 

•  (PLC)  0.02 0.2 1 2
10 20 100  200  1 PLC

• 1 2 10 20 100  200 PLC

• 
10 s  400 s  4 

•  105 
 131 

•  Mx+B 

• 

0.02 PLC
0.2 PLC
1 PLC
2 PLC

10 PLC
20 PLC

100 PLC
200 PLC

<0.0001 x 
<0.00001 x 
<0.000003 x 
<0.0000022 x 
<0.000001 x 
<0.0000008 x 
<0.0000003 x 
<0.00000022 x 

4½ 
5½ 
5½ 
6½ 
6½ 
6½ 
6½ 
6½ 

15
18
20
21
24
25
26
26
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• Factory Reset *RST
 1 PLC Instrument Preset

SYSTem:PRESet Card Reset SYSTem:
CPON  

•  Advanced
 PLC 

INTEG 2 PLC

 Advanced  INTEGRATE T

INTEGRATE T

•  SENSe 
 301  10 PLC 

SENS:VOLT:DC:NPLC 10,(@301)

 SENSe  104 
 2 ms 

SENS:RES:APER 0.002,(@104)
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 4 

•  ohm  ohm 

• 
 1 PLC 

• 
•  Factory Reset

*RST Instrument Preset
SYSTem:PRESet  

• OFF  ONCE Autozero OFF 
 Autozero ONCE 

ZERO:AUTO {OFF|ONCE|ON}[,(@<ch_list>)]
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44

 

 265 

RTD 

• °C °F  K

• Factory Reset *RST
Instrument Preset

SYSTem:PRESet Card Reset SYSTem:
CPON  

•  Mx+B  °C °F  K  

• 

UNITS °F

• 
UNIT:TEMP F,(@103)

RTD

B E J K N R
S T

R0 = 49Ω  2.1 kΩ
α = 0.00385 (DIN/IEC 751)
α = 0.00391

2.2 kΩ 5 kΩ  10 kΩ 
44000 
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 28 

• B E J K N R S  T  ITS-90
J-Type J 

• 
 RTD 

•  
 01  RTD 

 01 
•  RTD 

 01

• -20 °C  +80 °C 
 °C 

• 

 265 
 272 
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44

•  

 10 kΩ 
 5 kΩ

OPEN T/C  T/C

• 

TEMPERATURE THERMOCOUPL

J TYPE T/C J  T/C

OPEN T/C

 T/C

 T/C CHECK ON  T/C 

 INTERNAL REF EXTERNAL REF FIXED
REF

 RTD 
 01
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•  MEASure?  CONFigure 
 J  301

CONF:TEMP TC,J,(@301)

 SENSe 
 J  203

SENS:TEMP:TRAN:TC:TYPE J,(@203)

 SENSe  203  40  °C 

SENS:TEMP:TRAN:TC:RJUN:TYPE FIXED,(@203)
SENS:TEMP:TRAN:TC:RJUN 40,(@203)

+9.90000000E+37

SENS:TEMP:TRAN:TC:CHECK ON,(@203,301)
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44

RTD  
 RTD  28 

•  ITS-90  α = 0.00385 (DIN / IEC 751) 
RTD  IPTS-68  α = 0.00391  RTD

 α = 0.00385
• RTD  0 °C  R0  R0 

49Ω 2.1 kΩ  RTD  R0 = 100Ω
• PT100   α = 0.00385  R0 = 100Ω

 RTD
•  RTD

•  RTD  n  n+10 (34901A) 
n+8 (34902A)   2

 HI  LO   12  HI  LO 
•  RTD 

TEMPERATURE RTD RTD 4W

 (R0)

Ro:100.000,0 OHM

 RTD α = 0.00385  0.00391

ALPHA 0.00385
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•  MEASure?  CONFigure 
RTD  α = 0.00385 85   α =
0.00385 91   α = 0.00391  RTD 

 301
CONF:TEMP RTD,85,(@301)

 SENSe RTD 
α = 0.00391  RTD  103  103 

 113 

SENS:TEMP:TRAN:FRTD:TYPE 91,(@103)

 103  (R0)  1000Ω

SENS:TEMP:TRAN:FRTD:RES 1000,(@103)
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44

 28 

•  2.2 kΩ (44004) 5 kΩ (44007)  10 kΩ (44006) 
• 

TEMPERATURE THERMISTOR

TYPE 2.2 KOHM  2.2 KOHM TYPE 5 KOHM  5 KOHM
TYPE 10 KOHM  10 KOHM

•  MEASure?  CONFigure 
 301  5 kΩ 

CONF:TEMP THER,5000,(@301)

 SENSe 
 103  10 kΩ 

SENS:TEMP:TRAN:THERM:TYPE 10000,(@103)
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 4 

 
 28 

 RMS 

 10 MΩ
 100 mVDC

1 VDC  10 VDC  10 GΩ

• Factory Reset *RST
 10 MΩ

Instrument Preset SYSTem:PRESet 
Card Reset SYSTem:CPON 

• 
Advanced  10 MΩ

 >10 GΩ  10 MΩ

INPUT R >10 G

100 mV 1V 10V 100V 300V

100 mV 1V  10 V 100 V  300 V 

Input R Auto OFF

Input R Auto ON

 10 MΩ

  > 10 GΩ

10 MΩ

10 MΩ
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44

• 
AUTO OFF

 10 MΩ AUTO ON
 >10 GΩ MEASure?  CONFigure 

 AUTO OFF
INPUT:IMPEDANCE:AUTO ON,(@103)

 
 

• Factory Reset *RST
  (20 Hz) Instrument

Preset SYSTem:PRESet Card Reset
SYSTem:CPON  

• 
 Advanced

 (3 Hz)  (20 Hz)  (200 Hz)

LF 3 HZ:SLOW

• 
MEASure? 

CONFigure  20 Hz
SENS:VOLT:AC:BAND 3,(@203)

3 Hz  300 kHz
20Hz  300 kHz
200 Hz  300 kHz

7 
1 

0.12 

1.5 
0.2 

0.02 

 (3 Hz)
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 28 

 

 100Ω 1 kΩ  10 kΩ  ohm 

•  291 
• Factory Reset *RST

Instrument Preset
SYSTem:PRESet Card Reset SYSTem:

CPON  
•  ohm 

 Advanced

OCOMP ON

• 
RES:OCOM ON,(@208)
FRES:OCOM ON,(@208)

 <ch_list> 

100Ω 1 kΩ 10 kΩ 100 kΩ 1 MΩ 10 MΩ 100 MΩ
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 28 

 34901A 

 34901A  21   22 

 

 
 

• Factory Reset *RST
  (20 Hz) Instrument

Preset SYSTem:PRESet Card Reset
SYSTem:CPON  

10 mA 100 mA 1 A

3 Hz  300 kHz
20Hz  300 KHz
200 Hz  300 kHz

7 
1 

0.12 

1.5 
0.2 

0.02 
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 4 

• 
 Advanced

(3 Hz)  (20 Hz)  (200 Hz)

LF 3 HZ:SLOW

• 
MEASure?

 CONFigure  20 Hz
SENS:VOLT:AC:BAND 3,(@203)  (3 Hz)
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44

 28 

  

• Factory Reset *RST
  (20 Hz) Instrument

Preset SYSTem:PRESet Card Reset
SYSTem:CPON  

•  Advanced
 (3 Hz)  (20 Hz)

 (200 Hz)

LF 3 HZ:SLOW

• 
MEASure?  CONFigure

 20 Hz
SENS:FREQ:RANG:LOW 3,(@203)  (3 Hz)

3 Hz  300 kHz
20 Hz  300 KHz
200 Hz  300 kHz

1 s
100 ms
10 ms
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 4 
Mx+B 

Mx+B 
  

M B
RPM  PSI 

 

• 
 =  x +  

• 

M=1  B=0
DMM

• 

• CHANNEL OFF
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 4 
Mx+B 

44

• B

•
•  (A-Z)

 (0-9)  ( _ ) #   ( ° 
) 

#  #  

 °C °F  K
Measure

• 
 293 

Keysight BenchLink Data Logger 3 

M = 
B 
= 

1
GF R0×
----------------------- 1

GF
--------–
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 4 
Mx+B 

•  ±1E+15  ±1E+15
• MEASure?  CONFigure  ( M )  1

( B )  0
• Factory Reset *RST 

Instrument Preset
SYSTem:PRESet Card Reset SYSTem:

CPON   
• 

SET GAIN SET OFFSET SET LABEL

 SCALING OFF

SET GAIN TO 1  1 SET OFST TO 0
 0 DEFAULT LABEL

SET OFFSET

SET OFFSET

• 
CALC:SCALE:GAIN 1.2,(@101)

CALC:SCALE:OFFSET 10,(@101)

CALC:SCALE:UNIT ’PSI’,(@101)

CALC:SCALE:STATE ON,(@101)

CALC:SCALE:OFFSET:NULL (@101)
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 1  4  103 205
 320  1 

 
 148 

1. 
 

 50,000 
 

2.  

  20 
 20  20 

*CLS  

Factory Reset *RST  
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 4 

• 

• 

FORMat:
READing:TIME:TYPE 

• 

 DMM
• 

• CHANNEL OFF

 

• 
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44

• 

•   TTL 
 TTL 

 145 
• 

 HI  LO  Alarm
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•  SCPI 

 (SRQ)  Keysight 34970A/34972 A
Programmer’s Reference Help

• 0

•  148 

• Factory Reset *RST  
Instrument Preset

SYSTem:PRESet Card Reset
SYSTem: CPON 

• 

NO ALARM USE ALARM 1  1 ... 
USE ALARM 4  4

HI+LO ALARMS HI+LO HI ALARM ONLY  HI 
LO ALARM ONLY  LO 

 Alarm

• 
 1 
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44

• 
CALC:LIMIT:UPPER 5.25,(@103,212)
CALC:LIMIT:LOWER 0.025,(@103,212) 

• 
CALC:LIMIT:UPPER:STATE ON,(@103,212)
CALC:LIMIT:LOWER:STATE ON,(@103,212)

 
 

  

•  50,000 
 

• 

•  20  20 
 20 

• *CLS  
Factory Reset *RST 

Instrument Preset SYSTem:PRESet  

•  20 
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• 

SYSTEM:ALARM? 

0

.

FETCH? 

1   (31.009 °C)
2  1997  5  1 
3   2:39:40.058

4  
5  0 = 1 = LO

2 = HI  
6  1 2 3  4
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44

  TTL 
 TTL 

OR

Factory Reset *RST 
 

• Latch

 4 
 3 
 2 
 1 
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• Track

 

• 
 falling edge 0V TTL  rising edge

+5V TTL Factory Reset
*RST  falling edge

• 

DO NOT CLEAR , CLEAR OUTPUTS

LATCH ON FAIL TRACK PASS/F

FAIL = HIGH  = FAIL = LOW  = 
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• 

OUTPUT:ALARM2:CLEAR  2
OUTPUT:ALARM:CLEAR:ALL

OUTPut:ALARm:MODE {LATCh|TRACk}

OUTPut:ALARm:SLOPe {NEGative|POSitive}
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 4 

 

 

• s01 s02
s s03

•  

• 
 

• 
0 1 X

 8 

NOT PATTERN PATTERN MATCH

HI ALARM ONLY

0 0 X 1 0 0 1 0  B I N

 7  0
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• 

OUTPut:ALARm[1|2|3|4]:SOURce (@<ch_list>) 

CALCulate
:COMPare:TYPE {EQUal|NEQual}[,(@<ch_list>)]
:COMPare:DATA <data>[,(@<ch_list>)]
:COMPare:MASK <mask>[,(@<ch_list>)] 

 EQUal  CALC:COMP:MASK
 CALC:COMP:DATA  NEQual

 CALC:COMP:MASK  
CALC:COMP:DATA 

 CALC:COMP:MASK 0  

CALCulate:COMPare:STATe ON [,(@<ch_list>)]
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 1 1000  

CALC:COMP:TYPE EQUAL,(@301)
CALC:COMP:DATA 128,(@301)
CALC:COMP:MASK 240,(@301)
OUTPUT:ALARM2:SOURCE (@301)
CALC:COMP:STATE ON,(@301) 

 146

 16

• 

OUTPut:ALARm[1|2|3|4]:SOURce (@<ch_list>) 

CALCulate:LIMit:UPPer <count>[,(@<ch_list>)]

CALCulate:LIMit:UPPer:STATe ON [,(@<ch_list>)] 

 

A B X-OR
0
0
1
1

0
1
0
1

0
1
1
0

 

A B AND
0
0
1
1

0
1
0
1

0
0
0
1

1 0 0 1 0 0 1 0
1 0 0 0 0 0 0 0
0 0 0 1 0 0 1 0
1 1 1 1 0 0 0 0
0 0 0 1 0 0 0 0

 7  0
 146

CALC:COMP:DATA  128
“X-OR”  
CALC:COMP:MASK  240
“AND”  
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44

 (34907A)  8 

• s01 s02
 s 

• 
 

 148 
• 

Card Reset

•  8 
 

16 
 8 

8  16 
• 

•  DMM
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 4 

• Factory Reset *RST 
Instrument Preset SYSTem:PRESet Card

Reset SYSTem:CPON 

  

•   

DIO READ

USE DECIMAL USE BINARY  

•  8 
 16 

 01
SENS:DIG:DATA:BYTE? (@302)  02
SENS:DIG:DATA:WORD? (@301)

 8 

CONF:DIG:BYTE (@302)  02  
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44

 26  100 kHz 
 TTL 

• s03  s 
• 
•  G  

G  TTL 
 TTL 

 G   

G

G

G
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 4 

• 
 0 V 

TTL  TTL 

 67,108,863 (226 -1) 0

• 
TOTalize:TYPE RRESet 

  SENSe:TOTalize:DATA? 

• 
 

 148 

•  DMM
 

• Factory Reset *RST Instrument Preset
SYSTem:PRESet Card Reset

SYSTem:CPON 0

2.5 V  (TTL)
0 V 
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44

•    READ +
RESET  +

READ , READ + RESET  +  

COUNT FALLING COUNT RISING

• 

TOT READ
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• 

 FORMat:READing  104 

SENS:TOT:DATA? (@303) 

RRESet 

SENSe:TOTalize:TYPE {READ|RRESet}[,(@<ch_list>)]
CONFigure:TOTalize {READ|RRESet} ,(@<scan_list>) 

SENSe:TOTalize:SLOPe {NEG|POS} ,[(@<ch_list>)] 

SENSe:TOTalize:CLEar:IMMediate [(@<ch_list>)]
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44

 
 (34907A)  8 

• s01 s02
 s 

• 

•  8 

• 

• Factory Reset *RST 
Instrument Preset SYSTem:PRESet Card

Reset SYSTem:CPON 

  

•   
  

USE DECIMAL USE BINARY  
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 4 

•  8 
 16 

 01
SOUR:DIG:DATA:BYTE 10 ,(@302)  02
SOUR:DIG:DATA:WORD 10327 ,(@301)  
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 4 
DAC 

44

DAC 
 (34907A)  16 

±12  DAC

• DAC s04 s05  s 

•  +12 VDC  -12 VDC  1 mV
 DAC 

•  DAC  10 mA 
 DAC 

40 mA

• Factory Reset *RST 
Instrument Preset SYSTem:PRESet Card Reset

SYSTem:CPON  DAC  0 VDC

   DAC

•  DAC    
 DAC 

•  05  DAC  +2.5 VDC
SOURCE:VOLT 2.5,(@305)
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 4 

 DMM

 

0  5 0
1  5

• 
0

0
• 

• 1 5 0
• 0

Factory Reset
*RST 

• 

Card Reset SYSTem:CPON 
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44

• 0

0  5
•  12   (A-Z)  11 

 (0-9) _
 12 

• Factory Reset *RST 

• 

NAME STATE STORE STATE RECALL

STATE

UNDO RECALL

 RECALL STATE
 LAST PWR DOWN

Factory
Reset

PWR ON LAST PWR ON RESET

• 0

*SAV {0|1|2|3|4|5}

*RCL {0|1|2|3|4|5} 
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0  5

MEM:STATE:NAME 1,TEST_RACK_1

Factory Reset
*RST 

MEMory:STATe:RECall:AUTO OFF
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44

 ERROR
  10  (34970A)  20

 (34972A)  6 

•  (FIFO) 
ERROR

•  10  (34970A)  20  (34972A)
 Error queue overflow

No error
•  *CLS

Factory Reset *RST
Instrument Preset SYSTem:PRESet 

• 

ERRORS

 ERROR   
    

• 
SYSTem:ERRor?

 80 

-113,"Undefined header" -113 Undefined header
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 4 

 20 

•  PASS
 FAIL  ERROR

34970A/34972A  Keysight 

•   

• 
*TST? 
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44

 13 

• 

•  ERROR
  

• Factory Reset
*RST   

• 
 13  13 

 (A-Z)  (0-9) @ %
* #  ( ° )

• 
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• 
DISPLAY OFF

DISP:TEXT ’SCANNING ...’ 

DISPLAY:TEXT:CLEAR

 

• 
• 

TIME 03:45 PM   3:45

JUN 01 1997 1997  6  1  

• 
SYST:TIME 15,45,00  3:45 
SYST:DATE 1997,06,01  1997  6  1  
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44

 DMM 
 DMM 

 DMM

•  111 

•  DMM  DMM 
Factory Reset *RST 

• Factory Reset *RST Instrument Preset
SYSTem: PRESet   DMM 

• 

DMM ENABLED DMM DMM DISABLED DMM 

• 
INSTrument:DMM {OFF|ON}

    

• 
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• 

REV X.X-Y.Y-Z.Z  34970A
REV X.XX-Y.YY-Z  34972A

 EMPTY SLOT

• 
 40 

*IDN? 

HEWLETT-PACKARD,34970A,0,X.X-Y.Y-Z.Z 
Keysight Technologies,34972A,0,I.II-O.OO-FP-FPGA

 Keysight 34970A/34972A Programmer’s 
Reference Help

 30 
SYSTem:CTYPe? {100|200|300} 

HEWLETT-PACKARD,34901A,0,X.X  34970A
Keysight Technologies,0,0,0  34970A

 Keysight 34970A/34972A Programmer’s 
Reference Help
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44

 DMM 

• 

 199 
•  DMM 1

2 3  K102 K103  K104 

• 34908A  40  20 
 HI  HI

 01  21 
 02  22 

 03  23 
 01  21 

• 
 191 

•  319 



170  

 4 

• 
 DMM 

RELAY CYCLES

•  DMM

DIAG:DMM:CYCLES?

DIAG:RELAY:CYCLES? (@305,399) 

 DMM 

DIAG:DMM:CYCLES:CLEAR 2

DIAG:RELAY:CYCLES:CLEAR (@305,399)
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44

 RF 
 

• 

•  

• Mx+B 

•  

•  DMM 
 167  DMM

• 
DMM
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• Alarm Scan  100 

•   

•   

• 

ROUT:MON (@101)

ROUT:MON:STATE ON

 FORMat:READing 

ROUT:MON:DATA? 
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44

SCPI 
 SCPI

 SCPI 

 SCPI 

•  SCPI 
SYSTem:VERSion? 

YYYY.V YYYY
V 1994.0
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 4 
 (USB)  - 34972A

 (USB)  - 34972A
 34972A

 USB  USB 
USB 

1.  USB 

•

•  USB 

•  TRIGger:COUNt INFinity  50,000 

USB  232

 USB 

2.  USB 

•

•  USB 
50,000 

3.  Keysight BenchLink Data Logger 

•  Keysight BenchLink Data Logger  (BLCFG) 
 USB  USB 
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 4 
 (USB)  - 34972A

44

 USB 

MEM -  USB  34972A 

MEM -  USB  USB 
 USB

Keysight BenchLink Data Logger 

AUTO - 

•  MEM
 USB 

4.  (FTP)  USB  FTP 
 34972A  USB  FTP 

•  FTP AAA.BBB.CCC.DDD  FTP 
 IP  AAA.BBB.CCC.DDD

•  Anonymous
 xyz

•  CD DATA  USB 

•  DIR  USB 

•  CD MY00012345/20091210_134523123   
 USB 

•  ascii 

•  get dat00001.csv  mget *.csv
 CSV MEM

•  delete data00001.csv  mdelete
*.csv  CSV 

•  quit  FTP 

 FTP 
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 (USB)  - 34972A

SCPI 
 SCPI 

• MMEMory:FORMat:READing:CSEParator <column_separator>

• MMEMory:FORMat:READing:CSEParator?

• MMEMory:FORMat:READing:RLIMit <row_limit>

• MMEMory:FORMat:READing:RLIMit?

• MMEMory:LOG[:ENABle] <state>

• MMEMory:LOG[:ENABle]?

• MMEMory:EXPort?

• MMEMory:IMPort:CONFiguration? "<configuration_file>"

• MMEMory:IMPort:CATalog?

 SCPI 
 Keysight 34970A/34972A Programmer’s Reference Help  MMEMory

  

/34972A/data/[instrument_SN]/[yyyymmdd_hhmmssmmm]

 ([ ]) yyyymmdd_hhmmssmmm 
 (yyyy)  (mm)  (dd)

 (_)  (hh)  (mm)  (ss)  (mmm)
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 4 
 (USB)  - 34972A

44

 
/34972A/data/MY00012345/20091210_134523123

 MY00012345  2009  12  10 
 1:45 (13:45)  23.123 

  

config.csv

 config.csv 
dat#####.csv

 MMEMory:FORMat:READing:RLIMit OFF
 dat00001.csv 

 MMEMory:FORMat:READing:RLIMit ON
 64K - 1 (65,535) 

dat00001.csv dat00002.csv  dat00003.csv 

 csv  txt
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 4 
 (USB)  - 34972A

s  1 2  3

34901A  101-120 201-220  301-320

 USB  Keysight BenchLink Data Logger 

MMEMory:FORMat:READing:CSEParator {TAB|COMMa|SEMicolon} 

34901A 20 s01-s20

34902A 16 s01-s16

34907A  DIO s01-s02

34907A s03

34908A 40 s01-s40



179

 4 
 (USB)  - 34972A

44

• 
• 

 65,536  131,071 

 #  201 (VDC)  202 (VDC)

1 01/26/2009 08:07:12:237 0.36823663 1.23895216

2 01/26/2009 08:07:13:237 0.62819233 0.98372939

3 01/26/2009 08:07:14:237 0.38238212 0.39382906

4 01/26/2009 08:07:15:237 0.46773299 0.55543345

5 01/26/2009 08:07:16:237 1.32323567 0.21213335
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 4 
USB  - 34972A

USB  - 34972A
 USB  USB 

 (USB)  - 34972A  174 
 USB  SCPI 

Keysight 34970A/34972A Programmer’s Reference Help  MMEMory

 USB 

LOG READINGS AUTO/OFF

 USB 

• 

EXPORT READNG YES/NO
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 4 
USB  - 34972A

44

 USB 
 (ROWS/FILE:AUTO) 

 64K - 1 (ROWS/FILE:64K) 

• 

FORMAT READNG ROWS/FILE:AUTO

FORMAT READNG ROWS/FILE:64K

FORMAT READNG SEP: TAB

FORMAT READNG SEP: COMMA

FORMAT READNG SEP: SEMICOLON

 Keysight BenchLink Data Logger  (BLCFG) 
 USB 

• 

IMPORT CONFIG
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 4 
 - 34970A

 - 34970A
 34970A 

 53 
 SCPI 

Keysight 34970A/34972A Programmer’s Reference Help

GPIB 
GPIB (IEEE-488) 

 0  30 9
 GPIB 

 GPIB 

•  Factory Reset
*RST Instrument Preset

SYSTem:PRESet 
•  GPIB 

Keysight  GPIB 21
• 

ADDRESS 09  09
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 - 34970A

44

34970A  GPIB (IEEE-488)  RS-232 
 GPIB 

•  Factory
Reset *RST Instrument Preset
SYSTem:PRESet  

•  GPIB GPIB

•  RS-232 
RS-232  

• 

GPIB / 488 , RS-232

• 
SYSTem:INTerface {GPIB|RS232}
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 (RS-232) 
 RS-232 

 57,600 

• 1200, 2400, 4800, 9600, 19200, 38400, 57600
 115200 

•  Factory 
Reset *RST Instrument Preset
SYSTem:PRESet  

• 

19200 BAUD 19200 

 (RS-232)
 RS-232  8 

• None 8 Even 7 
Odd 7 

•  Factory
Reset *RST Instrument Preset
SYSTem:PRESet  

• 

EVEN, 7 BITS 7 
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44

 (RS-232) 
 

• None XON/XOFF
DTR/DSR RTS/CTS Modem

• None
< 9600 

 128 
• XON/XOFF

XOFF   (13H)
XON   (11H)

• DTR/DSR  RS-232  DSR
true

false
 100 

 DTR false

• RTS/CTS  DTR/DSR  RS-232
 RTS  CTS  CTS 

true
false

 100  RTS false
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 - 34970A

• Modem  DTR/DSR  RTS/CTS 
 RS-232 

DTR true DSR true
 RTS true

 CTS 
true  100 

RTS false
•  Factory

Reset *RST Instrument Preset
SYSTem:PRESet  

• 

FLOW RTS/CTS  RTS/CTS
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44

 - 34972A

 53 
 SCPI 

Keysight 34970A/34972A Programmer’s Reference Help

LAN INTERFACE LAN 

 LAN 
 LAN  LAN 

LAN  LAN 

• 

LAN ENABLED/DISABLED LAN 

 LAN 
 LAN

 LAN  30  LXI FAULT
LXI 

• 

STAT:CONNECTED/LXI FAULT LXI 
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 - 34972A

 LAN
 LAN 

• 

RESET LAN  LAN NO/YES

 DHCP
 (DHCP)  DHCP

 DHCP  IP  DHCP 
 IP 

 DHCP  AutoIP  Automatic Private
IP Addressing  IP  (169.254.xxx.xxx) 
IP 

 DHCP  IP 
 DNS 

• 

DHCP ENABLED/DISABLED DHCP 



189

 4 
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44

 IP 
 34972A  IP  IP 

 DHCP

 DHCP  IP  DHCP  DHCP 
 IP  IP 

IP 

• 

IP ADDRESS IP 

 LAN 
 IP 
 DHCP

 IP 

• 

SUBNET MASK
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 - 34972A

 LAN 
 DHCP  DHCP 

 DHCP

• 

DEF GATEWAY

 DNS 
 LAN  DNS 
 DNS  DHCP 

 DNS  DNS 
 DNS  DHCP

• 

DNS SERVER DNS 

 MAC 
 34972A  MAC  ##:##:##:##:##:##

 # 0-9  A-F LAN  MAC 
 MAC 

• 

MAC ADDRESS MAC 
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44

 

34970A/34972A  4 

• HP034970  AT034972
 

Factory Reset *RST Instrument
Preset SYSTem:PRESet  

•  12  
 ( _ )  12 

34970A/34972A 
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HP034970  AT034972

• 

• 

UNSECURE CAL

 Utility  CAL SECURED
 UNSECURE CAL

 UNSECURE CAL   
   CAL

UNSECURED  SECURE CAL

 NO MATCH
 EXIT

• 
 CAL:SECURE:STATE OFF,HP034970
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HP034970  AT034972

• 

• 

SECURE CAL

 Utility  CAL UNSECURED
 SECURE CAL

 SECURE CAL   
   CAL SECURED

 UNSECURE CAL

• 
 CAL:SECURE:STATE ON,HP034970

  
 155 

•  SECURE
CAL  

• 

CAL:SECURE:STATE OFF, HP034970 
CAL:SECURE:CODE ZZ007943 
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•   

•  40  13 
    

• 
•  Factory

Reset *RST Instrument Preset
SYSTem:PRESet  

• 

CAL MESSAGE

• 
CAL:STRING ’CAL: 06-01-98’
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44

•  Factory
Reset *RST Instrument Preset
SYSTem:PRESet  

•  65,535 0
 1

•  DAC 
• 

CAL COUNT

• 
CALibration:COUNt? 
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 Sto/Rcl  FACTORY RESET

 *RST 

5½ 
1 PLC
10 MΩ  DCV 

 
TRIGger:SOURce TIMer 

10 

1

Mx+B 
M
B

1
0 
VDC

HI  LO 0
 1

 = 

34901A,34902A  34908A
34903A  34904A
34905A  34906A
34907A

 s11  s21
 DIO  = 

 = 0  DAC = 0 VDC
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 Sto/Rcl  PRESET
 SYSTem:PRESet 

Mx+B 
M
B

HI  LO 

34901A,34902A  34908A
34903A  34904A
34905A  34906A
34907A

 s11  s21
 DIO  =  = 0

 DAC = 0 VDC
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 4 

 

 T/C 

RTD 
RTD 

°C
1 PLC
0.1°C
J 

α= 0.00385
Ro = 100Ω
5 kΩ

5½ 
1 PLC
10 MΩ  DCV 
20 Hz

5½ 
1 PLC

5½ 6½ 
20 Hz

5½ 
1 PLC
20 Hz
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44

 8 

• 34901A 20  200  
• 34902A 16  202 
• 34903A 20  204 
• 34904A 4x8  206 
• 34905A/6A  4  RF  208  
• 34907A  210  
• 34908A 40  212 



200  

34901A 20 
 10 

 DMM
 22  HI  LO  DMM 

 n  n+10

•  21  22  DMM 
I  LO

• 

• 

DMM 

DMM 

DMM 

01

10

11

20

21

22

98

99

97

96 94

93
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34901A 20 

44
20

*  (n-10) 

 27 

300 V (CAT 1)
1 A
50 W

 

  100  200 300

01
02
03
04
05
06
07
08
09
10
H 
L 
11*
12*
13*
14*
15*
16*
17*
18*
19*
20*
H 
L 

21
22
I 
L 

6mm

 20 AWG
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34902A 16 

34902A 16 
 8  16  HI  LO 

 DMM 
 n  n+8 

• 

• 
• 

01

08

09

16
97

98

99

DMM 

DMM 

100Ω
100Ω

100Ω
100Ω
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34902A 16 

44

*  (n-8) 

 27 

300 V (CAT 1)
50 mA
2 W

 

 100 200 300

01
02
03
04
05
06
07
08
H 
L 
09*
10*
11*
12*
13*
14*
15*
16*
H 
L 

6mm

 20 AWG

16
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 4 
34903A 20 

34903A 20 
 20  SPDT (Form C) 

Normally-Open Normally-Closed
Common   DMM

• 

• CLOSE OPEN Normally Open (NO)
COM CLOSE 201 Normally Open

 01 COM

01

20
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34903A 20 

44
20

/

NO = NC = 

 27 

300 V (CAT 1)
1 A
50 W

 100  200 300

NO NC COM
01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20

6mm

 20 AWG
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34904A 4x8 

34904A 4x8 
 4x8  32 

 DMM
 32  3  2 

• 

 1

 2

 3

 4

 1  2  8

 32
 3  2

 2
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34904A 4x8 

44
 32  3  2

 27 

300 V (CAT 1)
1 A
50 W

100 200 300

1
2
3
4

1
2
3
4
5
6
7
8

6mm

 20 AWG

1
2

3
4

5
6

7
8

1234
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34905A/6A  4  RF 

34905A/6A  4  RF 
 4  1 

 VSWR  
DMM  SMB 

 SMB  BNC 

• 34905A  50Ω 34906A  75Ω  SMB
• 

 COM
•  CLOSE  OPEN  CLOSE 

11

12

Com1

13

14

21

22

Com2

23

24

98

99
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 4 
34905A/6A  4  RF 

44
4.1

 27 

42 V
700 mA
20 W

 10 
34905-60001 50Ω 
34906-60001 75Ω 

100  200  300

11
12
13
14

COM1
21
22
23
24

COM2

SMB  BNC 
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34907A 

34907A 
 8  100 kHz 

±12V 

DIO  TTL  8 
 400 mA 

 8 
 

 16 

26  100 kHz 

G   TTL

  TTL 

 
 0 

TTL  
 TTL 

 (DAC) 
 16  ±12 

 DAC  10 mA
 DAC 

 DAC  40 mA

 1 ( LSB)
 01

 2  (MSB)
 02

8

8

DIO
 7 

 0

 7

 0

 0326 -  
+ 

TOT

DAC 1

DAC 2

16

16

 04

 05

G
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 4 
34907A 

44

TTL AC 

 27 

Vin (L) < 0.8V (TTL
Vin (H) >2.0V (TTL)
Vout (L) <0.8V @ lout = -400 mA
Vout (H) >2.4V@ lout = 1 mA
Vin(H) <42V 

67,108,863 (226 - 1)
100 kHz
1 Vp-p 42 Vpk

DAC 
±12V
lout  10 mA/DAC  40 mA

  100  200  300

01 (DIO 1)  0
 1
 2
 3
 4
 5
 6
 7

02 (DIO 2)  0
 1
 2
 3
 4
 5
 6
 7

03  (+)
 (-)

04 (DAC 1)

05 (DAC 2)

6mm

 20 AWG

1
1

D
IO

D
A

C
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 4 
34908A 40 

34908A 40 
 20  40  HI

 LO

•  27 
• 
• 
•  LO 

• 

300 V  (CAT I)
1 A
50 W

 

DMM 

01

20

21

40

98
99

 

6mm

 20 AWG
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34908A 40 

44

  100  200  300

01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
LO

H 
L 

40
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 4 
34908A 40 



5

5
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•  (FIFO) 
ERROR

•  10  (34970A)  20  (34972A)
 Error queue overflow

No error

•  *CLS
Factory Reset *RST

Instrument Preset SYSTem:PRESet 
 

• 

 ERRORS

 ERROR   
    

• 

SYSTem:ERRor?  

 80 

-113,"Undefined header" -113 Undefined header
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4

5

-101 Invalid character

# { $  % CONF:VOLT:DC {@101)  

-102 Syntax error

@
ROUT:CHAN: DELAY 1  CONF:VOLT:DC ( 101)  

-103 Invalid separator

TRIG:COUNT,1  CONF:FREQ 1000 0.1  

-105 GET not allowed  GET
 (GET)

-108 Parameter not allowed

READ? 10  

-109 Missing parameter

ROUT:CHAN:DELAY  

-112 Program mnemonic too long
 12

CONFIGURATION:VOLT:DC  

-113 Undefined header

TRIGG:COUN 3 CONF:VOLT:DC: (@101) 



218  

 5 

-114 Header suffix out of range  

OUTP:ALARM5:SOURCE 5  

-121 Invalid character in number
TRIG:TIMER 12..34 

-123 Numeric overflow
CALC:SCALE:GAIN 1E34000 

-124 Too many digits
 255

-128 Numeric data not allowed

DISP:TEXT 5.0  ROUT:CLOSE 101 

-131 Invalid suffix

ROUT:CHAN:DELAY 5 SECS 

-134 Suffix too long  

 12 

-138 Suffix not allowed  
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4

5

-148 Character data not allowed

ROUTE:CLOSE CH101  DISP:TEXT TESTING

-151 Invalid string data

ASCII DISP:TEXT ’TESTING  

-158 String data not allowed  

CALC:SCALE:STATE ’ON’ 

-168 Block data not allowed
 SCPI  

SOUR:DIG:DATA #128 

-178 Expression data not allowed
SYST:CTYPE? (@100) 

-211 Trigger ignored

-213 INIT ignored  INIT
 INITiate 

ABORt bus Device Clear
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-214 Trigger deadlock
BUS   READ? 

-221 Settings conflict

 MEASure?  CONFigure 

-222 Data out of range
TRIG:COUNT -3 

-223 Too much data
 12 

CAL:STRing  DISPlay:TEXT 

-224 Illegal parameter value

TRIG:SOURCE ALARM ALARM 

-230 Data stale
 FETCh?  DATA:REMove? 

-310 System error

Keysight 
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4

5

-350 Error queue overflow
 10  (34970A)  20  (34972A)

 *CLS

-410 Query INTERRUPTED

bus Device Clear

-420 Query UNTERMINATED

 CONFigure 

-430 Query DEADLOCKED

-440 Query UNTERMINATED after indefinite response

*IDN? *IDN? 

*IDN?;*STB? 
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111 Channel list: slot number out of range
 (@scc) s 100

200  300 cc CONF:VOLT:DC (@404) 

112 Channel list: channel number out of range

 (@scc)
s 100 200  300 cc 

ROUT:CLOSE (@134) 

113 Channel list: empty scan list

 MEASure? CONFigure  ROUTe:SCAN 

201 Memory lost: stored state

34970A/
34972A 

202 Memory lost:power-on state

34970A/34972A 
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4

5

203 Memory lost: stored readings

34970A/34972A 

204 Memory lost: time and date

JAN 1, 1996  00:00:00 1996  1  1  00:00:00
34970A/

34972A 

221 Settings conflict: calculate limit state forced off
 

222 Settings conflict: module type does not match stored state

223 Settings conflict: trig source changed to IMM
 IMM

ROUTe:CHAN:ADVance:SOURce 
TRIGger:SOURce 

IMMediate

224 Settings conflict: chan adv source changed to IMM
 IMM

TRIGger:SOURce 
ROUTe:CHAN:ADVance:SOURce 

IMMediate
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225 Settings conflict: DMM disabled or missing DMM 
 

 DMM  INSTrument:DMM? 
 DMM  167 

DMM

226 Settings conflict: DMM enabled DMM 
 DMM  ROUTe:CHAN:ADVance:SOURce  

ROUTe:CHAN:FWIRe   INSTrument:DMM? 
DMM  167  DMM

251 Unsupported temperature transducer type
 RTD  RTD α = 0.00385

( 85 )  α = 0.00391 ( 91 ) 2.2 kΩ
( 2252 ) 5 kΩ ( 5000 )  10 kΩ ( 10000 ) CONF:TEMP
RTD,1,(@101) 

261 Not able to execute while scan initiated

Card Reset
 ABORt bus Device Clear

271 Not able to accept unit names longer than 3 characters
 

 Mx+B 
 (A-Z)  (0-9)  ( _ ) #
 (°)

272 Not able to accept character in unit name  
 Mx+B 

# #
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281 Not able to perform on more than one channe  

 ROUTe:MON  DATA:LAST? 

291 Not able to recall state: it is empty  

 1  5 

292 Not able to recall state: DMM enable changed DMM

 DMM 
INSTrument:DMM?  DMM 

 167  DMM

301 Module currently committed to scan  

 ABORt bus Device Clear

303 Module not able to perform requested operation
 

305 Not able to perform requested operation

 34901A  21  22 
 DMM 
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306 Part of a 4-wire pair
 n  n+10 (34901A)  n+8

(34902A) 

307 Incorrectly configured ref channel
 

 01 
 RTD  01

 01

308 Channel not able to perform requested operation

309 Incorrectly formatted channel list

(@321) -  300  21
(@221:222) -  200  21  22
(@121:122,222,321:322) -  100  21  22 
200  22  300  21-22
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401 Mass storage error: failed to create file
 USB 

402 Mass storage error: failed to open file
 USB 

403 Mass storage error: failed to create file
 USB 

404 Mass storage error: file write error
 USB 

405 Mass storage error: file read error
 USB 

406 Mass storage error: file write error
 USB 

407 Mass storage error: failed to remove file
 USB 

408 Mass storage error: failed to create file
 USB 

409 Mass storage error: failed to remove file
 USB 

410 Not enough disk space
 USB 

411 No external disk detected
 USB 

412 External disk has been detached
 USB 

413 File already exists
 USB 
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414 Directory already exists
 USB 

415 File not found
USB 

416 Path not found
USB 

417 File not opened for writing
 USB 

418 File not opened for writing
 USB 
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450 Overrun during data collection: readings lost in USB transfer
USB  USB 

 USB 

451 Overrun during USB output: readings lost in USB transfer USB
 USB 

USB 

452 Reading memory export aborted due to measurement reconfig

453 Not able to execute while logging data to USB  USB 

 USB 

454 Not able to execute while logging data to USB  USB 

 USB 

455 Not able to execute while importing a configuration from USB
USB 

 USB 

457 Logging request ignored: USB device is busy
USB 

 USB 

458 External USB drive is inaccessible  USB 
 USB 
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459 Logging to USB was stopped  USB 

460 Logging to USB was stopped after 2^32 sweeps of data  2^32
 USB 

 USB  2^32 (~43 ) 

461 Memory lost: non-volatile settings; USB drive
USB 

USB 

462 Configuration import aborted

463 Configuration import failed

464 Invalid import file
 USB 

465 Import file cardset does not match instrument

 USB 

466 Operation not allowed in a configuration import file

 USB 

467 No readings to export
 USB 

468 Unable to fetch measurement config from internal processor

469 Internal processor returned an invalid measurement config
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470 Measurement was reconfigured; Cannot save configuration data

 USB 

471 USB operation aborted; Cannot save configuration data USB 

USB 

472 One or more blcfg file names invalid; files inaccessible
 blcfg 

USB  Keysight BenchLink Data Logger BLCFG 
 40  .blcfg 

ANSI

473 Disk contains too many blcfg files; oldest files inaccessible
 blcfg 

 Keysight BenchLink Data Logger  50 
BLCFG
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501 I/O processor: isolator framing error I/O 
502 I/O processor: isolator overrun error I/O 
511 Communications: RS-232 framing error RS-232 
512 Communications: RS-232 overrun error RS-232  
513 Communications: RS-232 parity error RS-232  
514

 34970A
RS-232 only: unable to execute using HP-IB  RS-232
HP-IB  
RS-232 SYSTem:LOCal SYSTem:REMote 
SYSTem:RWLock

514
 34972A

Not allowed; Instrument locked by another I/O session
 I/O 

 I/O 
521 Communications: input buffer overflow
522 Communications: output buffer overflow
532 Not able to achieve requested resolution  

 CONFigure  MEASure?

540 Not able to null channel in overload  
 (9.90000000E+37)  Mx+B

550 Not able to execute command in local mode
 

 READ?  MEASure? 
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34970A/
34972A 

601 Self-test: front panel not responding  
602 Self-test: RAM read/write RAM  
603 Self-test: A/D sync stuck A/D  
604 Self-test: A/D slope convergence A/D  
605 Self-test/Cal: not able to calibrate rundown gain

 
606 Self-test/Cal: rundown gain out of range

607 Self-test: rundown too noisy  
608 Self-test: serial configuration readback  
609 Self-test: DC gain x1 DC  x1
610 Self-test: DC gain x10 DC  x10  
611 Self-test: DC gain x100 DC  x100  
612 Self-test: Ohms 500 nA source Ohm 500 nA  
613 Self-test: Ohms 5 uA source Ohm 5 uA  
614 Self-test: DC 300V zero DC 300V 0
615 Self-test: Ohms 10 uA source Ohm 10 uA 
616 Self-test: DC current sense DC  
617 Self-test: Ohms 100 uA source Ohm 100 uA  
618 Self-test: DC high voltage attenuator DC  
619 Self-test: Ohms 1 mA source Ohm 1 mA 
620 Self-test: AC rms zero AC rms 0  
621 Self-test: AC rms full scale AC rms 
622 Self-test: frequency counter  
623 Self-test: not able to calibrate precharge  
624 Self-test: not able to sense line frequency
625 Self-test: I/O processor not responding I/O  
626 Self-test: I/O processor self-test I/O  
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34970A/34972A 
701 Cal: security disabled by jumper  

702 Cal: secured  

703 Cal: invalid secure code  

 12 
  ( _ )

 12 
HP034970 AT034972

704 Cal: secure code too long  
 12   12 

705 Cal: aborted ) 
bus Device Clear

706 Cal: value out of range  
 (CALibration:VALue) 

707 Cal: signal measurement out of range  
 (CALibration:VALue) 

708 Cal: signal frequency out of range  

709 Cal: no cal for this function or range
 

100 MΩ 
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710 Cal: full scale correction out of range
 

720 Cal: DCV offset out of range DCV  

721 Cal: DCI offset out of range DCI 
722 Cal: RES offset out of range RES  

723 Cal: FRES offset out of range FRES  

724 Cal: extended resistance self cal failed
725 Cal: 300V DC correction out of range 300V DC 

730 Cal: precharge DAC convergence failed  DAC 
 

731 Cal: A/D turnover correction out of range A/D 
 

732 Cal: AC flatness DAC convergence failed AC  DAC

733 Cal: AC low frequency convergence failed AC  

734 Cal: AC low frequency correction out of range AC 

735 Cal: AC rms converter noise correction out of range AC rms

736 Cal: AC rms 100th scale correction out of range AC rms 
100 

740 Cal data lost: secure state
741 Cal data lost: string data  

742 Cal data lost: DCV corrections DCV  
743 Cal data lost: DCI corrections DCI  

744 Cal data lost: RES corrections RES 
745 Cal data lost: FRES corrections FRES 
746 Cal data lost: AC corrections AC

 Keysight 
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747
 34970A

Config data lost: HP-IB address HP-IB 

747
 34972A

Calibration failed

748
 34970A

Config data lost: RS-232 RS-232

748
 34972A

Cal checksum failed internal data

749 DMM relay count data lost DMM 
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Plug-In Module Errors

4

5

Plug-In Module Errors

901 Module hardware: unexpected data received

902 Module hardware: missing stop bit  

903 Module hardware: data overrun
904 Module hardware: protocol violation
905 Module hardware: early end of data  

906 Module hardware: missing end of data
907 Module hardware: module srq signal stuck low  srq

 
908 Module hardware: not responding
910 Module reported an unknown module type  

911 Module reported command buffer overflow
 

912 Module reported command syntax error

913 Module reported nonvolatile memory fault

914 Module reported temperature sensor fault

915 Module reported firmware defect
916 Module reported incorrect firmware installed

 Keysight 
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Plug-In Module Errors



66
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 SCPI Keysight 34970A/34972A 

 Windows 95  PC 
GPIB  VISA  PC  GPIB 

 visa32.dll 
c:\windows\system 

 34970A 
 34972A

 34972A 

www.keysight.com/find/34972A

GPIB (IEEE-488) 09
 GPIB  09
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 Excel 7.0 

4

66

 Excel 7.0 
 Excel  (Visual Basic® for Applications) 

 34970A/34972A  Excel  SCPI 
 Excel 

 Excel  Excel  Insert
 Macro  Module

Send Commands
Port Configuration Port 

Configuration
Port Configuration Send 

Commands  SCPI 

 Excel takeReadings
Send Commands  242 

Port Configuration  243 

 Tools
Macro Macro takeReadings

ScanChannels Send Commands
 245  243 

Port Configuration

Send Commands

 PC 
GPIB 

 Windows  3.1 Port Configuration
 visa32.dll visa.dll
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 Excel 7.0 

’""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" 
’This Excel Macro (Visual Basic) configures the 34970A for scanning with the 34901A, 
’34902A, or 34908A multiplexer modules. When this subroutine is executed, it will 
’take the specified number of readings on the selected channel. You can easily modify the 
’number of readings, channel delay, and channel number. To make these changes, modify the 
’code in the section titled ’SET UP’. Note that you must have one of the above 
’modules installed in slot 100 for this program to run properly. You must also have an 
’GPIB interface card installed in your PC with the VISA or VTL library.
’""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" 
’
Option Explicit 
Sub takeReadings()
Columns(1).ClearContents
Columns(2).ClearContents
Dim I As Integer ’Used for counter in For-Next loop
Dim numberMeasurements As Integer ’ Number of readings
Dim measurementDelay As Single ’ Delay between relay closure and measurement
Dim points As Integer
’
’"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""
’ To change the GPIB address, modify the variable ’VISAaddr’ below. 
VISAaddr = "9"
OpenPort ’ Open communications on GPIB
SendSCPI "*RST" ’ Issue a Factory Reset to the instrument
’"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""
’ SET UP: Modify this section to select the number of readings, channel delay,
’ and channel number to be measured.
numberMeasurements = 10 ’ Number of readings
measurementDelay = 0.1 ’ Delay (in secs) between relay closure and measurement 
’ Configure the function, range, and channel 
SendSCPI "CONF:VOLT:DC (@103)" ’ Configure channel 103 for DC voltage
’"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""
’ Select channel delay and number of readings
SendSCPI "ROUT:CHAN:DELAY " & Str$(measurementDelay)
SendSCPI "TRIG:COUNT " & Str$(numberMeasurements)
’ Set up the spreadsheet headings
Cells(2, 1) = "Chan Delay:"
Cells(2, 2) = measurementDelay
Cells(2, 3) = "sec" 
Cells(3, 1) = "Reading #" 
Cells(3, 2) = "Value" 

SendSCPI "INIT" ’ Start the readings and wait for instrument to put 
Do ’ one reading in memory 

SendSCPI "DATA:POINTS?" ’ Get the number of readings stored 
points = Val(getScpi()) 

Loop Until points >= 1
’ Remove one reading at a time from memory
For I = 1 To numberMeasurements

SendSCPI "DATA:REMOVE? 1" ’ Request 1 reading from memory
Cells(I + 3, 1) = I ’ The reading number
Cells(I + 3, 2) = Val(getScpi()) ’ The reading value
Do ’ Wait for instrument to put another reading in memory

SendSCPI "DATA:POINTS?"  ’ Get the number of readings stored
points = Val(getScpi())

Loop Until points >= 1 Or I >= numberMeasurements
Next I
ClosePort ’ Close communications on GPIB 

End Sub

Excel 7.0 takeReadings 
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Option Explicit 
’ Declarations for VISA.DLL 
’ Basic I/O Operations 
Private Declare Function viOpenDefaultRM Lib "VISA32.DLL" Alias "#141" (sesn As Long) As Long
Private Declare Function viOpen Lib "VISA32.DLL" Alias "#131" (ByVal sesn As Long, _ 

ByVal desc As String, ByVal mode As Long, ByVal TimeOut As Long, vi As Long) As Long 
Private Declare Function viClose Lib "VISA32.DLL" Alias "#132" (ByVal vi As Long) As Long 
Private Declare Function viRead Lib "VISA32.DLL" Alias "#256" (ByVal vi As Long, _ 

ByVal Buffer As String, ByVal Count As Long, retCount As Long) As Long 
Private Declare Function viWrite Lib "VISA32.DLL" Alias "#257" (ByVal vi As Long, _ 

ByVal Buffer As String, ByVal Count As Long, retCount As Long) As Long 

’ Error Codes 
Global Const VI_SUCCESS = 0  
’ Global Variables  
Global videfaultRM As Long  ’ Resource manager id for VISA GPIB  
Global vi As Long  ’ Stores the session for VISA  
Dim errorStatus As Long ’ VTL error code  
Global VISAaddr As String  

’""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" 
’ This routine requires the file ’VISA32.DLL’ which typically resides in the 
’ c:\windows\system directory on your PC. This routine uses the VTL Library to send 
’ commands to the instrument. A description of these and additional VTL commands can be 
’ found in the Keysight VISA User’s Guide. 
’""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" 
Public Sub SendSCPI(SCPICmd As String) 
’ This routine sends a SCPI command string to the GPIB port. If the command is a 
’ query command (contains a question mark), you must read the response with ’getScpi’

Dim commandstr As String ’ Command passed to instrument
Dim actual As Long ’ Number of characters sent/returned

’Write the command to the instrument terminated by a line feed
commandstr = SCPICmd & Chr$(10)
errorStatus = viWrite(vi, ByVal commandstr, Len(commandstr), actual) 

End Sub

Function getScpi() As String
Dim readbuf As String * 2048 ’ Buffer used for returned string
Dim replyString As String ’ Store the string returned
Dim nulpos As Integer ’ Location of any nul’s in readbuf
Dim actual As Long ’ Number of characters sent/returned

’ Read the response string
errorStatus = viRead(vi, ByVal readbuf, 2048, actual)
replyString = readbuf
’ Strip out any nul’s from the response string
nulpos = InStr(replyString, Chr$(0))
If nulpos Then

replyString = Left(replyString, nulpos - 1)
End If

 getScpi = replyString 
End Function

Excel 7.0 
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Sub OpenPort()
’""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""
’ Be sure that the GPIB address has been set in the ’VISAaddr’ variable
’ before calling this routine.
’""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""
’ Open the VISA session
errorStatus = viOpenDefaultRM(videfaultRM)
’ Open communications to the instrument
errorStatus = viOpen(videfaultRM, "GPIB0::" & VISAaddr & "::INSTR", 0, 2500, vi)
’ If an error occurs, give a message
If errorStatus < VI_SUCCESS Then
Range("A2").Select

 Cells(1, 1) = "Unable to Open Port"
End If 

End Sub

Sub ClosePort()
errorStatus = viClose(vi)
’ Close the session
errorStatus = viClose(videfaultRM) 

End Sub

"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" 
’ This subroutine is used to create delays. The input is in seconds and 
’ fractional seconds are allowed. 
’"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" 
Sub delay(delay_time As Single)

Dim Finish As Single
Finish = Timer + delay_time
Do
Loop Until Finish <= Timer 

End Sub
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’""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" 
’ This Excel Macro (Visual Basic) configures the 34970A for scanning with the 34901A, 
’ 34902A, or 34908A multiplexer modules. When this subroutine is executed, it will 
’ scan 5 channels and display the readings on a spreadsheet. You can easily modify the 
’ channels in the scan list, number of scans, channel delay, and scan delay. To make these 
’ changes, modify the code in the section titled ’SET UP’. Note that you must have one of 
’ the above modules installed in slot 100 for this program to run properly. You must also 
’ have an GPIB interface card installed in your PC with the VISA or VTL library. 
’"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""

Option Explicit  
Sub ScanChannels() 

Dim columnIndex As Integer ’ The column number of the data 
 ’ "1" indicates the first data column 
 Dim numberScans As Integer ’ Total number of scans 

Dim numberChannels As Integer ’ Total number of scanned channels 
 Dim ScanInterval As Single ’ Time interval in seconds between scans 
 Dim points As Integer ’ Reading count in instrument memory 
 Dim replyString As String ’ Store the string returned from instrument 
 Dim scanList As String ’ List of channels included in scan 
 Dim channelDelay As Single ’ Delay between relay closure and measurement 
 Dim Channel As Integer 
 Range("a1:ba40").ClearContents ’ Clear the spreadsheet 

’ 
’"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""

 ’ To change the GPIB address, modify the variable ’VISAaddr’ below. 
VISAaddr = "9"
OpenPort ’ Open communications on GPIB
SendSCPI "*RST" ’ Issue a Factory Reset to the instrument
’"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""
’ SET UP: Modify this section to select the scan interval, the scan count, 
’ and channel delay. 
’
’ These are variables that are used to set the scan parameters
ScanInterval = 10  ’ Delay (in secs) between scans
numberScans = 3  ’ Number of scan sweeps to measure 
channelDelay = 0.1  ’ Delay (in secs) between relay closure and measurement
’ To delete channels from the scan list, modify the scan list string variable 
’ ’scanList’ below. To add channels to the scan list, modify ’scanList’ and then 
’ configure the channel using the CONFigure command.
’
’ ’scanList’ is the list of channels in the scan list; note that this does not have
’ to include all configured channels in the instrument. 
scanList = "(@101,102,110:112)"

 SendSCPI "CONF:TEMP TC,T,(@101)" ’ Configure channel 101 for temperature
 SendSCPI "CONF:TEMP TC,K,(@102)" ’ Configure channel 102 for temperature
 SendSCPI "CONF:TEMP THER,5000,(@103)" ’ Configure channel 103 for temperature
 SendSCPI "CONF:VOLT:DC (@110,111,112)" ’ Configure three channels for DC volts
 ’"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""
 SendSCPI "ROUTE:SCAN " & scanList ’ Select the list of channels to scan
 SendSCPI "ROUTE:SCAN:SIZE?" ’ Query the number of channels in scan list and
 numberChannels = Val(GetSCPI()) ’ set variable equal to number of channels
 SendSCPI "FORMAT:READING:CHAN ON" ’ Return channel number with each reading
 SendSCPI "FORMAT:READING:TIME ON" ’ Return time stamp with each reading
 ’ Set the delay (in seconds) between relay closure and measurement
 SendSCPI "ROUT:CHAN:DELAY " & Str$(channelDelay) & "," & scanList

Excel 7.0 ScanChannels 
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’ Set up the scan trigger parameters after configuring the channels in the scan list 
’ using the CONFigure command. The following commands configure the scan interval.
SendSCPI "TRIG:COUNT " & Str$(numberScans)
SendSCPI "TRIG:SOUR TIMER"
SendSCPI "TRIG:TIMER " & Str$(ScanInterval)
Cells(2, 1) = "Start Time" ’ Put headings on spreadsheet
Cells(4, 1) = "Channel" ’ Put headings on spreadsheet

’ Start the scan and retrieve the scan start time
SendSCPI "INIT;:SYSTEM:TIME:SCAN?"
replyString = GetSCPI() ’ Put time into string variable
’ Convert the time to Excel format and put into cells B2 and C2
Cells(2, 2) = ConvertTime(replyString)
Cells(2, 3) = Cells(2, 2)
Cells(2, 3).NumberFormat = "d-mmm-yy" ’ Format for date
Cells(2, 2).NumberFormat = "hh:mm:ss" ’ Format for time
Range("a1:ba1").ClearContents ’Clear out row 1

’ Step through the number of scan sweeps
For columnIndex = 1 To numberScans ’ Start of scan data

Do ’ Wait for instrument to put a reading in memory
SendSCPI "DATA:POINTS?" ’ Get the number of readings stored
points = Val(GetSCPI())

Loop Until points >= 1
’ Remove one reading at a time from memory
For Channel = 1 To numberChannels

SendSCPI "DATA:REMOVE? 1" ’ Request one reading from memory
Application.ScreenUpdating = False
’ Get readings from buffer and store in cell A1
Cells(1, 1) = GetSCPI()
’ Parse the string in cell A1 and put into row ’1’
Range("a1").TextToColumns Destination:=Range("a1"), comma:=True
’ Call routine to organize the data in row 1 into a table
makeDataTable Channel, columnIndex
Range("a1:ba1").ClearContents ’ Clear out row 1
Application.ScreenUpdating = True
Do ’ Wait for instrument to put another reading in memory

SendSCPI "DATA:POINTS?" ’ Get the number of readings stored
points = Val(GetSCPI())

Loop Until points >= 1 Or Channel >= numberChannels
Next Channel

Next columnIndex
ClosePort ’ Close communications on GPIB 

End Sub
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Sub makeDataTable(Channel As Integer, columnIndex As Integer)
’ This routine will take the parsed data in row ’1’ for a channel and put it into a
’ table. ’Channel’ determines the row of the table and ’columnIndex’ determines the 
’ column (scan sweep count).

’ The number of comma-delimited fields returned per channel is determined by the
’ FORMat:READing commands. The number of fields per channel is required to locate 
’ the data in row 1. In this example, there are three cells (fields) per channel.
’ Set up the heading while scanning the first channel.
If Channel = 1 Then

’ Label the top of the data column and time stamp column
Cells(4, columnIndex * 2) = "Scan " & Str(columnIndex)
Cells(4, columnIndex * 2).Font.Bold = True
Cells(3, columnIndex * 2 + 1) = "time stamp"
Cells(4, columnIndex * 2 + 1) = "min:sec"

End If
’ Get channel number, put in column ’A’ for first scan only
If columnIndex = 1 Then

Cells(Channel + 4, 1) = Cells(1, 3)
End If
’ Get the reading data and put into the column
Cells(Channel + 4, columnIndex * 2) = Cells(1, 1)
’ Get the time stamp and put into the column to the right of data; to convert relative 
’ time to Excel time, divide by 86400.
Cells(Channel + 4, columnIndex * 2 + 1) = Cells(1, 2) / 86400
Cells(Channel + 4, columnIndex * 2 + 1).NumberFormat = "mm:ss.0" 

End Sub

Function ConvertTime(TimeString As String) As Date
’ This routine will take the string returned from the SYSTem:TIME:SCAN? command and
’ return a number compatible with the Excel format. When loaded into a cell, it can 
’ be formatted using the Excel ’Format’ menu.
Dim timeNumber As Date ’ Decimal or time portion of the number
Dim dateNumber As Date ’ Integer or date portion of the number
Cells(1, 1).ClearContents
Cells(1, 1) = TimeString 
Range("a1").TextToColumns Destination:=Range("a1"), comma:=True
dateNumber = DateSerial(Cells(1, 1), Cells(1, 2), Cells(1, 3))
timeNumber = TimeSerial(Cells(1, 4), Cells(1, 5), Cells(1, 6))
ConvertTime = dateNumber + timeNumber 

End Function 

Sub GetErrors()
’ Call this routine to check for instrument errors. The GPIB address variable 
’ ’VISAaddr’ must be set.
Dim DataString As String
OpenPort
SendSCPI "SYSTEM:ERROR?" ’ Read one error from the error queue
Delay (0.1)
DataString = GetSCPI()
MsgBox DataString
ClosePort 

End Sub
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/* dac_out.c 
/************************************************************************************* 
* Required:  34907A Multifunction Module in slot 200; VISA library *
* This program uses the VISA library to communicate with the 34970A. *
* The program queries slot 200 and displays the response. It then resets *  
* the instrument and sends the value ’voltage’ to the DAC on channel 205. *  
**************************************************************************************/ 

#include <visa.h> 
#include <stdio.h> 
#include <string.h> 
#define ADDR "9" /* Set GPIB address for instrument */ 

void main () 
{
ViSession defaultRM; /* Resource manager id */
ViSession dac; /* Identifies instrument */
char reply_string [256]; /* String returned from instrument */
char Visa_address[40]; /* VISA address sent to module */
double voltage; /* Value of voltage sent to DAC */

/* Build the address required to open communication with GPIB card.
The address format looks like this "GPIB0::9::INSTR". */

 strcpy(Visa_address,"GPIB0::");
 strcat(Visa_address, ADDR);
 strcat(Visa_address, "::INSTR"); 

/* Open communication (session) with the 34970A */

viOpenDefaultRM (&defaultRM);
viOpen (defaultRM, Visa_address,VI_NULL,VI_NULL, &dac); 

/* Query the module id in slot 200; Read response and print. */
 viPrintf (dac, "SYST:CTYPE? 200\n"); 
viScanf (dac, "%s", &reply_string);
printf("Instrument identification string:\n %s\n\n", reply_string);

viPrintf (dac, "*RST\n"); /* Set power-on condition */
voltage = 5; /* Set variable to voltage setting */
viPrintf (dac, "SOURCE:VOLTAGE %f,(@205)\n",voltage); /* Set output voltage */ 
/* Close communication session */
viClose (dac);
viClose (defaultRM); 

}

C/C++ dac_out.c
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/* stat_reg.c 
/************************************************************************************ 
* Required: VISA library.  * 
* This program demonstrates the use of the 34970A Status Registers   * 
* for an alarm and Operation Complete (OPC) and for enabling and receiving  *
* an SRQ interrupt. This program also shows how to configure a scan for  * 
* 10 readings on one channel.   * 
*************************************************************************************/

#include <visa.h> 
#include <stdio.h> 
#include <string.h> 

ViSession defaultRM;  /* Resource manager id */ 
ViSession DataAcqu;  /* Variable to identify an instrument */ 
char reply_string [256]= {0};  /* string returned from instrument */ 
double volt [10]; 
int index, count; 
int srqFlag = {0}; 

/* Function prototypes for SRQ handler */ 
ViStatus _VI_FUNCH SRQ_handler(ViSession DataAcqu, ViEventType eventType, 

ViEvent context,ViAddr userHdlr); 

void main () 
{ 
/* Open communication with DataAcqu using GPIB address "9" */ 
viOpenDefaultRM (&defaultRM); 
viOpen (defaultRM,"GPIB0::9::INSTR",VI_NULL,VI_NULL, &DataAcqu); 

/* Reset instrument to power-on and clear the Status Byte */ 
viPrintf (DataAcqu, "*RST;*CLS\n"); 

/* Configure the Status Registers to generate an interrupt whenever an alarm
is detected on Alarm 1 or when the operation is complete */ 

viPrintf (DataAcqu, "STATUS:ALARM:ENABLE 1\n"); /* Enable Alarm 1 */ 
viPrintf (DataAcqu, "*ESE 1\n"); /* Enable the Operation Complete bit */ 
/* Enable Status Byte Register bit 1 (2) and 5 (32) for SRQ */ 
viPrintf (DataAcqu, "*SRE 34\n");
/* Enable the interrupt handler for SRQ from the instrument */ 
viInstallHandler(DataAcqu, VI_EVENT_SERVICE_REQ, SRQ_handler, (ViAddr)10); 
viEnableEvent(DataAcqu,VI_EVENT_SERVICE_REQ, VI_HNDLR, VI_NULL); 
/* Configure the instrument to take 10 DC voltage readings on channel 103.

Set the alarm and set SRQ if the voltage is greater than 5 volts.*/
viPrintf (DataAcqu, "CONF:VOLT:DC 10,(@103)\n"); 
viPrintf (DataAcqu, "TRIG:SOURCE TIMER\n"); 
viPrintf (DataAcqu, "TRIG:TIMER 1\n"); 
viPrintf (DataAcqu, "TRIG:COUNT 10\n"); 
viPrintf (DataAcqu, "CALC:LIMIT:UPPER 5,(@103)\n"); 
viPrintf (DataAcqu, "CALC:LIMIT:UPPER:STATE ON,(@103)\n"); 
viPrintf (DataAcqu, "OUTPUT:ALARM1:SOURCE (@103)\n"); 
viPrintf (DataAcqu, "INIT;*OPC\n"); 
/* Wait for the instrument to complete its operations so waste time 

and stay in the program in case there is an SRQ */ 

C/C++ stat_reg.c
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do{ /* Stay in loop until the srqFlag goes negative */ 
index = 1; 
for (count = 0; count <45; count++) 

 {
 index = 0; 
printf("."); 
}

printf(" srq flag = %d\n",srqFlag); 
} 
while (srqFlag>=0); /* A negative srqFlag indicates scan is done */ 
/* The instrument is done, so close the SRQ handler */

viDisableEvent(DataAcqu,VI_EVENT_SERVICE_REQ,VI_HNDLR); 
viUninstallHandler (DataAcqu,VI_EVENT_SERVICE_REQ,SRQ_handler,(ViAddr)10); 

viPrintf (DataAcqu,"FETCH?\n"); /* Get all the readings */ 
viScanf(DataAcqu,"%,10lf",&volt);/* Put readings into an array */

for (index = 0;index<10;index++){ /* Print the readings */ 
printf("reading %d = %lf\n",index+1,volt[index]); 
} 

viClose (DataAcqu);  /* Close the communication port */ 
viClose (defaultRM); 
} 

/* This function will be called when the instrument interrupts the controller with 
an SRQ for alarm and/or Operation Complete */ 

ViStatus _VI_FUNCH SRQ_handler(ViSession DataAcqu, ViEventType eventType, 
ViEvent context,ViAddr userHdlr) 

{ 
ViUInt16 statusByte; 
viReadSTB(DataAcqu,&statusByte); /* Read status byte register and clear SRQ */ 
/* Bit 6 (64) indicates this SRQ is for our instrument, bit 1 (2) indicates 

an alarm, and bit 5 (32) indicates the standard event register; 
so alarm 64+2=66; OPC 64+32=96; both 64+32+2=98 */ 

if ((statusByte==66)|(statusByte==98)){ 
srqFlag = 1; /* Set flag to indicate this is an alarm */ 
viPrintf (DataAcqu,"STATUS:ALARM:EVENT?\n");/* Check and clear alarm */ 
viScanf(DataAcqu,"%s",&reply_string); 
printf("alarm event; bit = %s\n",reply_string); 
} 

if ((statusByte==96)|(statusByte==98)){ 
srqFlag = -1; /* Set flag to indicate end of operation */ 

viPrintf (DataAcqu,"*ESR?\n"); /* Check and clear ESR bit */ 
viScanf(DataAcqu,"%s",&reply_string); 

printf("Standard Event Register; bit %s\n",reply_string); 
}

return VI_SUCCESS; 
}
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Ri = 10 MΩ  > 10 GΩ

 (%) = 

 DMM 
 10 GΩ  130 

Rs

DMMRi

HI

LO

Vs

100– Rs×

Rs Ri+
---------------------------



278   

 7 

    DMM 

DMM  10 °C

Ib = DMM 
Rs = DUT  
Ri = 10 MΩ  > 10 GΩ
Ci = DMM 

 (V) = Ib X Rs

Vs DMM

Rs
HI

LO

Ri
CiIb
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 ADC 

  
 (C) 

 (1 MΩ) 

C 1MΩ

X 0.01

X1

A1
A2

X1

X10

X100

HI

LO
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 RMS    RMS 
 RMS 

 RMS 
  RMS 

 DMM  RMS 
 +  RMS 

 + 
 RMS 

 RMS 
 +  RMS 

 10 6½ 

AC DC+ AC2 DC2+=
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    DMM 

  0.12  200 Hz 
  1  20 Hz  

7  3 Hz 

 100 

 100 

 (20 Hz)  1 /
 (200 Hz)  10 /

 (20 Hz)  5 /
 (200 Hz)  50 /

 DMM  0.2 

1 = 0.2 

200 Hz
20 Hz
3 Hz

200 Hz
20 Hz
3 Hz

0
0
0

0.12 
1 
7 

0.02 
0.2 
1.5 
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   DMM  RMS
 

 RMS 

 360 

 8 
  100 Hz 

 =   +  + 

 = DMM  8  

 = DMM  8  

 = 

 = 

C.F. =  280 
F = 
BW = DMM  -3 dB  34970A/34972A  1 MHz

C.F.2– F×
4π BW×

---------------------------
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 3  20 kHz
 DMM  1 V  8  90 

 ±  0.05% +  0.04%

 = ±(0.05% + 0.04%) = ±0.09% 

 = 0.15% 

 =  * 100 = 1.4% 

 = 0.09% + 0.15% + 1.4% = 1.6%

3–
2 20000×

4 3.14159 1000000××
-------------------------------------------------------------
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    150 pF  DMM
 1 MΩ 

 (%) = 

 (%) = 100 x

F = 
Rs =  
Cin =  (150 pF) +  

 256 

100 Hz
1 kHz
10 kHz

100 kHz

700 kΩ
600 kΩ
100 kΩ
10 kΩ

100– Rs×

Rs 1 MΩ+
-----------------------------

1
1 2π F Rs Cin×××( )2+

--------------------------------------------------------------------  1–
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   100 mV 

 DMM 

 LO 

 = Vin
2 Noise2+
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   DMM 
 10%  120% 

 10% 

 

   DMM 
 

 0.01% 
 15 
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 34901A 

 - 

 Rs 
 IR 

 Rs  DMM 

 + 
 DMM 

S1

Rs

LO

I ±VDC 
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 7 

 
 DMM 

 DMM   DMM 

Vs =  
Rs =  
Vb =  
R = 

 (%) = 

 DMM 

DMM 

Vs

Rs

Vb R DMM

100%– Vb×

Vs
--------------------------------
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 DMM   ohm
 HI  ohm

 DMM 
 ohm

 Ohm     ohm 

 DMM 
 ohm 

 ohm 
 I  R

 Ohm  

I

HI

LO
R I
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 ohm  ohm 
 ohm
 10Ω

 RTD 

HI-

V

I

LO-

HI-

R=
Vmeter

I
-----------------

LO-
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 260 

 DMM 

 132 

 ohm  RTD 
Factory Reset

*RST 34970A/34972A 
Instrument Preset SYSTem:PRESet Card 

Reset SYSTem:CPON  

 105 
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    DMM 
 200 pF 

100 kΩ  RC 

1000 pF  0.1 μF
 RC

 105 

  

 PTFE 1013 ohm
109 ohm  1 MΩ 

 0.1% 

 (PTFE)

PVC

FR-4 G-10

1 TΩ  1 PΩ
1 GΩ  10 TΩ
10 GΩ  10 TΩ
100 GΩ  1 PΩ

1 GΩ  1 PΩ
1 GΩ  10 TΩ

10 MΩ  10 GΩ
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BenchLink Data Logger 3 

 (ε)
 (+)  (-)

 0.005 /  (με) 

 (ε) 
ε = ΔL/L

 (γ) 

 (ν) 

ν = -εt/ε
εt = ΔD/D  ε = ΔL/L 

  
 (σ) 

γ

D -ΔD

F F

F

(F)(F)

L + ΔL

L + ΔL
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ε = ΔR / R

 (GF) 
GF = (ΔR / R) / ε

 (90°) 45°  60

  

HI 

HI 
LO 

LO 
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 34970A/34972A  DMM

 (R0) 
 (ΔR / R0)

 1 με 

 Mx+B  34970A/34972A 
με

μ
 136 

M = B = -

  
 ΔR

 90°

GF R0 ΔR DMM 

1 με 2.0 120Ω 0.24 mΩ 0.1 mΩ (0.4 με)
1 με 2.0 350Ω 0.70 mΩ 1.0 mΩ (1.4 με)
1 με 2.0 1000Ω 2.0 mΩ 1.0 mΩ (0.5 με)

1
GF R0×
---------------------- 1

GF
--------
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 DMM 
 DMM 

 6 MHz 

1  0.1 

F/F

6 MHz
0.01s .1s 1s
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 DMM 

 DMM 

 (RMS)

1 mV 2 mv 3 mv

10 mv 10 Hz

10 mv 100 Hz

100 mV  10 Hz

1%

0.5%
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34970A 

• 34901A 20 
• 34902A 16 
• 34908A 40 

 DMM 
 DMM  1 

 2  1 
 2  

34970A/34972A 

• 34903A 20 
• 34904A 4x8 
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 34908A  40  HI 
 LO

 270 

34901A  34902A  HI  LO  DMM 

 270 

 1

 2

 3

 4

 DMM

 DMM  1

 2

 3

 4
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 7 

 
 34901A  34902A  ohm 

ohm 

 n  n+10 (34901A)  n+8
(34902A)   2  HI

 LO   12  HI  LO 

 HI  
 

 1 

 11 

 12 

 DMM 

 DMM 

 2 

HI

LO

R 

_

 + 
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 DMM  34901A

 34902A 

  DAC

 1

 2

 3

 4

DAC
 H

 L
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 EMF 

 257 

C C

DMM

C

C
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34901A  34902A  
C

 1  2 
 16 

 1  2

34901A  1  10  11  20
34902Α  1  8  9  16
34908A  1  20  21  40

 1

 2

DMM

C

C
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34903A  20  SPDT  Form C 

 COM
60Ω

 COM  10Ω 
50Ω 

NO

NO

NO

NO

NO

NO = 

10Ω

10Ω

10Ω

10Ω

10Ω

10Ω
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34903A 

 RC 

RC 
 RC  Rp 

Rp  (I )  34903A
 (I )  1A Rp 

 V/Io V 

Cp

Rp

IL

RL

Rp
V

Imax
----------- V

2
----= =
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Rp  RL Rp 

 (Io) 

V RL Io 
 (Cp)

 (Cp) 
(Ctot)  300 Vrm

L Io 

 (C)  Cp 
Cp  (C) Cp 

 C 

 RC  (Cp) 

V
Imax
----------- Rp RL< <

Io
V
RL
-------=

Ctot  Io 300⁄( )2 L×≥



307

 7 

4

7

 
34903A 

 4  20 mA  R2 
 50Ω ±1% 0.5 

 DMM 50Ω  4  20 mA 
 0.2  1 

R1

R2

V
V

HI

LO

Vatt Vsignal    
R2

R1 R2+
--------------------×=
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 10 MHz
 3x3 

 1

 2

 3

 1  2  3
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34904A  4  x 8  4  x 16
 8  x 8  8  x 8 

8 

 1

 4

 1

 4

 1  8

 1  8

8 

 1

 2
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RF 

RF 
RF 

 50Ω  5Ω 

 4 x 1  RF 

 RF 
 4 x 1  7 x 1 

 34905A (50Ω)  34906A (75Ω)  RF 

  CLOSE  OPEN  CLOSE

 1

 4

4 x 1 4 x 1 

 2
 3

 1
 2

 4

 3

 7
 6
 5

4 x 1 

4 x 1 
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RF 
 RF 

 RF 

•  (50Ω  75Ω) 50Ω 
 75Ω 

• 
RF 34905A  34906A  

 (75Ω) (50Ω)

VSWR (50Ω) VSWR (75Ω)
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34907A  8 /

• 

• 
 

•  +5V 
 +5V 1

0

I/O  1 /  8 

10 kΩ

+5 V

+

+TTL

(+2.1 V)

_
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34907A  8 /
 16 

•  10  TTL  1 mA
 +5V  1 mA

 +2.4V
• 

 400 mA FET 
0.2Ω

•  TTL 

•  +5 VDC
 +42 VDC

+5 V

10 kΩ

0.2Ω

I/O 
 1 /

+V

 16 
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 TTL 
 +12V 

VDC

I  = I  x  = 1 mA x 0.5 + 0.5 ma

= 24 kΩ

 24 kΩ 

V  = Vcc x = 12 x = 8.47 VDC

 Keysight 876X 

 (0)  2 x 1 

Vcc 12=

R
Vcc
Imax
----------- 12

0.0005·-------------------= =

Rexternal
Rexternal Rexternal+
-------------------------------------------------------- 24 kΩ

24 kΩ 10 kΩ+
-----------------------------------------

Keysight 876X 

24 
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34907A  26  100 kHz 

• 
• 

 0 V 
TTL  TTL 

•  67,108,863 (226 -1) 0

+

_

G

/  

TTL AC

1V  42V

G

0 V 
2.5 V  (TTL)
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•  G  
G  TTL 

 TTL 

 G /   

 
• 

 255 
• 

G

G

G

+5 V
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 (DAC) 
34907A  16  ±12 

 DAC

•  +12 VDC  -12 VDC  1 mV 
 DAC 

•  DAC  10 mA 

 DAC  
40 mA

•  RL  1 kΩ

16 
DAC

RL
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DAC 
DAC 
DAC 

DAC  

•  DAC 
 1 mV

•   DAC 
 8 

V

V
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34970A/34972A  

 169 

•  1,000,000 
10,000,000 

• >25%  (>100V) 
 100,000  1,000,000 

•  (<30V)  (<10 mA) 
10,000,000 

•  RF 
 0.2Ω  1,000,000 

100,000 1,000,000 10,000,000
1 /
1 /
1 /
10 /

12 
10 
1 
3 

2 
12 
1 

4 
12 
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 50 mΩ  20 
50 

 1Ω  34970A/34972A

1k 10k 100k 1M 10M 100M

0Ω

1Ω

300V

240V

180V

120V

60V

0.2A 0.4A 0.6A 0.8A 1A
10 mA 20 mA 30 mA 40 mA 50 mA  (34902A)

34901A 34903A 34904A  34908A
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 34970A/34972A  
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8

•  324 

•  325 

•  326 

•  327 

•  328 

• [1]  329 

• - 34901A 34902A 34908A 34903A  34904A  331 

•  - 34905A  34906A  332 

•  - 34905A  34906A  333 

•  - 34907A  334 

•  335 

•  336 

•  DMM  338 

•  341 
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[1]  1 6½ 
[2] 
[3]  20% 300 VDC  1 Adc 
[4]  ohm  ohm 

 ohm  4Ω 
[5] 1 
[6] 34907A 

±  % +  % [1]

[3] 24 [2]

23 °C ± 1 °C
90 

23 °C ± 5 °C
1  

23 °C ± 5 °C

/°C
0 °C - 18 °C
28 °C - 55 °C

100.0000 mV
1.000000 V
10.00000 V
100.0000 V
300.000 V

0.0030 + 0.0035
0.0020 + 0.0006
0.0015 + 0.0004
0.0020 + 0.0006
0.0020 + 0.0020

0.0040 + 0.0040
0.0030 + 0.0007
0.0020 + 0.0005
0.0035 + 0.0006
0.0035 + 0.0030

0.0050 + 0.0040
0.0040 + 0.0007
0.0035 + 0.0005
0.0045 + 0.0006
0.0045 + 0.0030

0.0005 + 0.0005
0.0005 + 0.0001
0.0005 + 0.0001
0.0005 + 0.0001
0.0005 + 0.0003

[4] 100.0000 Ω
1.000000 kΩ
10.00000 kΩ
100.0000 kΩ
1.000000 MΩ
10.00000 MΩ
100.0000 MΩ

1 mA 
1 mA
100 μA
10 μA
5 μA
500 nA
500nA || 10 MΩ

0.0030 + 0.0035
0.0020 + 0.0006
0.0020 + 0.0005
0.0020 + 0.0005
0.002 + 0.001
0.015 + 0.001
0.300 + 0.010

0.008 + 0.004
0.008 + 0.001
0.008 + 0.001
0.008 + 0.001
0.008 + 0.001
0.020 + 0.001
0.800 + 0.010

0.010 + 0.004
0.010 + 0.001
0.010 + 0.001
0.010 + 0.001
0.010 + 0.001
0.040 + 0.001
0.800 + 0.010

0.0006 + 0.0005
0.0006 + 0.0001
0.0006 + 0.0001
0.0006 + 0.0001
0.0010 + 0.0002
0.0030 + 0.0004
0.1500 + 0.0002

 34901A
10.00000 mA
100.0000 mA
1.000000 A

< 0.1 V 
<0.6 V
<2 V

0.005 + 0.010
0.010 + 0.004
0.050 + 0.006

0.030 + 0.020
0.030 + 0.005
0.080 + 0.010

0.050 + 0.020
0.050 + 0.005
0.100 + 0.010

0.002 + 0.0020
0.002 + 0.0005
0.005 + 0.0010

1 [5] [5] /°C

[6] B
E
J
K
N
R
S
T

1100°C  1820°C
-150°C  1000°C
-150°C  1200°C
-100°C  1200°C
-100°C  1300°C
300°C  1760°C
400°C  1760°C
-100°C  400°C

1.2°C
1.0°C
1.0°C
1.0°C
1.0°C
1.2°C
1.2°C
1.0°C

400°C  1100°C
-200°C  -150°C
-210°C  -150°C
-200°C  -100°C
-200°C  -100°C
-50°C  300°C
-50°C  400°C

-200°C  -100°C

1.8°C
1.5°C
1.2°C
1.5°C
1.5°C
1.8°C
1.8°C
1.5°C

0.03°C
0.03°C
0.03°C
0.03°C
0.03°C
0.03°C
0.03°C
0.03°C

RTD R0  49Ω  
2.1 kΩ

-200°C  600°C 0.06°C 0.003°C

2.2 k 5 k  
10 k

-80°C  150°C 0.08°C 0.002°C
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[1]

A/D 

100 mV 1V  10 V 
100 V  300 V 

 III A/D 
 0.0002% +  0.0001%

 10 MΩ  > 10 GΩ
10 MΩ ±1%
< 30 pA  25 °C 

 300 V

 Ohm
 LO 

 100Ω 1kΩ  10kΩ 

 100 Ω  1 kΩ 
 10% 

 1 kΩ
 300 V

5 Ω  10 mA  100 mA 
0.1 Ω  1A 

 34901A  1.5A 250 V

 T/C 

ITS-90 

 > 5 kΩ
RTD α - 0.00385 (DIN/IEC 751)  

ITS-90  α = 0.00391
 IPTS-68 

44004 44007  44006 

 60 Hz (50 Hz)[2]

DC CMRR 140 dB

200 PLC/3.33s (4s)
100 PLC/1.67s (2s)
20 PLC/333 ms (400 ms)
10 PLC/167 ms (200 ms)
2 PLC/33.3 ms (40 ms)
1 PLC/16.7 ms (20 ms)
< 1PLC

[3]

110 dB[4]

105 dB[4]

100 dB[4]

95 dB[4]

90 dB
60 dB
0 dB
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[1]  1 6½ 
[2] 
[3]  20% 300 VAC  1 A 
[4]  >  5%  1%  5%  <50 kHz  0.1%

[5]  30% MHz  1  1x108 V Hz
[6]  > 100 mV  10 mV  100 mV  % x 10
[7]  > 10 mA 

±  % +  % [1]

[3] 24 [2]

23 °C ± 1 °C
90 

23 °C ± 5 °C
1  

23 °C ± 5 °C

/°C
0 °C - 18 °C
28 °C - 55 °C

[4]
100.0000 mV

 100 V
3 Hz - 5 Hz
5 Hz - 10 Hz
10 Hz - 20 kHz
20 kHz - 50 kHz
50 kHz - 100 kHz
100 kHz - 300 kHz[5]

1.00 + 0.03
0.35 + 0.03
0.04 + 0.03
0.10 + 0.05
0.55 + 0.08
4.00 + 0.50

1.00 + 0.04
0.35 + 0.04
0.05 + 0.04
0.11 + 0.05
0.60 + 0.08
4.00 + 0.50

1.00 + 0.04
0.35 + 0.04
0.06 + 0.04
0.12 + 0.05
0.60 + 0.08
4.00 + 0.50

0.100 + 0.004
0.035 + 0.004
0.005 + 0.004
0.011 + 0.005
0.060 + 0.008
0.20 + 0.02

300.0000 V 3 Hz - 5 Hz
5 Hz - 10 Hz
10 Hz - 20 kHz
20 kHz - 50 kHz
50 kHz - 100 kHz
100 kHz - 300 kHz[5]

1.00 + 0.05
0.35 + 0.05
0.04 + 0.05
0.10 + 0.10
0.55 + 0.20
4.00 + 1.25

1.00 + 0.08
0.35 + 0.08
0.05 + 0.08
0.11 + 0.12
0.60 + 0.20
4.00 + 1.25

1.00 + 0.08
0.35 + 0.08
0.06 + 0.08
0.12 + 0.12
0.60 + 0.20
4.00 + 1.25

0.100 + 0.008
0.035 + 0.008
0.005 + 0.008
0.011 + 0.012
0.060 + 0.020
0.20 + 0.05

[6]
100 mV

300 V

3 Hz - 5 Hz
5 Hz - 10 Hz
10 Hz - 40 Hz
40 Hz - 300 kHz

0.10
0.05
0.03

0.006

0.10
0.05
0.03
0.01

0.10
0.05
0.03
0.01

0.005
0.005
0.001
0.001

 34901A

10.00000 mA[4]

1.000000 A[4]

3 Hz - 5 Hz
5 Hz - 10 Hz
10 Hz - 5 kHz

1.00 + 0.04
0.30 + 0.04
0.10 + 0.04

1.00 + 0.04
0.30 + 0.04
0.10 + 0.04

1.00 + 0.04
0.30 + 0.04
0.10 + 0.04

0.100 + 0.006
0.035 + 0.006
0.015 + 0.006

100.0000 mA[7] 3 Hz - 5 Hz
5 Hz - 10 Hz
10 Hz - 5 kHz

1.00 + 0.5
0.30 + 0.5
0.10 + 0.5

1.00 + 0.5
0.30 + 0.5
0.10 + 0.5

1.00 + 0.5
0.30 + 0.5
0.10 + 0.5

0.100 + 0.06
0.035 + 0.06
0.015 + 0.06

ACV  ACI  %  %

10 Hz - 20 Hz
20 Hz - 40 Hz
40 Hz - 100 Hz
100 Hz - 200 Hz
200 Hz - 1 kHz
> 1 kHz

0
0
0
0
0
0

0.74
0.22
0.06
0.01

0
0

--
--

0.73
0.22
0.18

0

3 Hz - 5 Hz
5 Hz - 10 Hz
10 Hz - 40 Hz
40 Hz - 100 Hz
100 Hz - 300 Hz
300 Hz - 1 kHz
>1 kHz

6½ 
0
0
0
0
0
0
0

5½ 
0.12
0.17
0.2
0.06
0.03
0.01

0

4½ 
0.12
0.17
0.2
0.21
0.21
0.07
0.02
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[1]

 RMS 

[2]

 RMS - 
 300 VDC 

 5:1

 1-2  0.05%
 2-3  0.15%
 3-4  0.30%
 4-5  0.40%

3 Hz - 300 kHz
20 Hz - 300 kHz
200 Hz - 300 kHz
1 MΩ ±2%  150 pF 

 300 Vrms

1s 100 ms  10 ms
 3 Hz 20 Hz  200 Hz LF 

 RMS 

 RMS 
5Ω  10 mA 0.1Ω

 100 mA  1A 
 34901A  1.5A 250 V

[3]

AC CMRR 70 dB
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[1]  40 °C 

1  50,000 
0  99  1 ms
0  60 /  1 ms
< 300 μs  < 200 ms
< 2 ms

4 TTL  TTL 
HI  LO
5 ms

USB 

34970A  4 [1] 
34972A - 
50,000 

1 ms
1 s
5 

 20 
FAT  FAT32 

RFI  ESD

100 V/120 V/220 V/240V ±10%
45 Hz  60 Hz 
(12 W) 25 VA 

 0 °C  55 °C 
 40 °C  80% R.H.

-40 °C  70 °C[1]

3.6 8.0 
 CSA US-1244 IEC 1010 CAT I

CISPR 11  IEC 801/2/3/4
1 

 ISM  ICES-001 

 ISM  NMB-001 
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[1]

[1]  4½ 0  MEAS  
I/O RS232  115K 
[2] 

 I/O 34970A 34972A
 GPIB 

RS232 
 LAN

USB 

/ / /

 ASCII dcV 500 440 500

 MEAS dcV 10/MEAS dcV 1
25 25 25

 MEAS dcV/MEAS Ohm
12 12 12

 I/O 34970A 34972A
 GPIB  

RS232 
 LAN

USB 

/ / /

 DCV  Ohm 
34901A/34908A 60 60 60

34902A 250 210 240

34902A  INIT  FETCh -- 180 240

34902A  MEAS -- 150 240

34902A 220 190 220

34902A  DCV  ohm 80 80 80

 ACV [2]

 34901A/34908A 50 50 50

 34902A 100 90 100

 -  T/C 
 34901A/34908A 50 50 50

 34902A 150 150 150

/
 34907A 275 250 275

 34907A 240 210 240
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[3] 
[4]  PC I/O LAN VXI11 
[5] / /

[3][4] 34970A 34972A
 FETCh  50K  GPIB  RS232  USB  LAN 

/ / / /
800 600 55K 120K

450 320 35K 60K

310 230 25K 50K
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34901A 34902A 34908A 34903A  34904A

[1] 
[2]  DMM 
[3] 50Ω 50Ω 
[4]  1  20  21  40  -40 dB
[5] 34907A 
[6] 
[7]  LO  34908A 

34901A 34902A 34908A 34903A 34904A
20+2 16 40 20 4x8

SPDT

 DMM
[1] 60 / 250 / 60 /

/ 120 / 120 / 70 / 120 / 120 /

dc  AC rms 300 V 300 V 300 V 300 V 300 V

dc  AC rms 1 A 50 mA 1 A 1 A 1 A

W  VA 50 W 2 W 50W 50W 50W

  dc  AC rms 300 V 300 V 300 V 300 V 300 V

[2] < 3 μV <6 μV < 3 μV < 3 μV < 3 μV

 R[2] < 1 Ω < 1 Ω < 1 Ω < 0.2 Ω < 1 Ω

> 10 GΩ > 10 GΩ > 10 GΩ > 10 GΩ > 10 GΩ

10 MHz 10 MHz 10 MHz 10 MHz 10 MHz

 (dB)[3] 10 MHz -45 -45 -18[4] -45 -33

    HI  LO < 50 pF < 50 pF < 50 pF < 10 pF < 50 pF

  LO < 80 pF < 80 pF < 80 pF < 80 pF < 80 pF

- 108 108 108 108 108

T/C [2] [5]      0.8 °C 0.8 °C 0.8 °C[7]

100M 100M 100M 100M 100M
[6] 100k 100k 100k 100k 100k

            0 °C  55 °C

            -20 °C  70 °C

40 °C/80% R.H.
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34905A  34906A
RF 

34905A 34906A
 1x4

50Ω
 1x4

75Ω

/ 60 /

dc  AC rms 42 V

dc  AC rms 0.7 A

W  VA 20 W

[1] < 6 μV

 R[1] < 0.5 Ω

> 1 GΩ

5M

 [2] 100k

 0 °C  55 °C

 -20 °C  70 °C
40 °C/80% R.H.
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34905A  34906A

 (75Ω) (50Ω)

VSWR (50Ω) VSWR (75Ω)

 (50Ω)  (75Ω)
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34907A

[1]  DAC  40 mA

/
 1  2

Vin (L)
Vin (H)
Vout (L)
Vout (H)
Vin(H) 

/

8 
< 0.8V (TTL)
> 2.0V (TTL)
< 0.8V @ Iout = -400 mA
> 2.4V @ Iout = 1 mA
<42V 

4 ms
5 ms  34970A/34972A 

95 /

/

226 - 1 (67,108,863)
100 kHz

1 Vp-p
42 Vpk
0V  TTL
TTL-HI TTL-LO 

 + 
85 /

 (DAC) 
DAC 1  2

Iout

1 ±5 °C

±12V 
1 mV
10 mA [1]

1 ms  0.01%
±  % + mV
0.25% + 20 mV
±(0.015% + 1 mV)/°C
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103.6 mm

374.0 mm254.4 mm

212.6 mm

88.5 mm

348.3 mm

315.6

91.9
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 DMM 

 DMM  338  DMM

 DMM (  % +  %

•  23 °C ± 5 °C  DMM

•

•

 %    

 DMM  24 

 %
10 VDC
10 VDC
10 VDC

10 VDC
1 VDC

0.1 VDC

0.0015
0.0015
0.0015

≤150 μV
≤15 μV
≤1.5 μV
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 %    

 DMM  24 

  
 ppm

 %  =   x 100

 ppm  =   x 1,000,000

 5 VDC  10 VDC  DMM  ±
0.0020% +  0.0005%  90 

 %

10 VDC
10 VDC
10 VDC

10 VDC
1 VDC

0.1 VDC

0.0004
0.0004
0.0004

≤40 μV
≤40 μV
≤40 μV

= 0.0020% x 5 VDC = 100 μV

= 0.0005% x 10 VDC = 50 μV

= 100 μV + 50 μV = ±150 μV
= ±0.0030% pf 5 VDC
= 5 VDC  ±30 ppm
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 DMM 

 DMM 
 DMM 

9’s  
½

 DMM  10 V  9.99999 VDC
 DMM  10 V  12.00000

 VDC  20%  6½ 

 DMM  DMM
 1 mVDC 

 ±1 V 
 1 V  6½ 

  1 VDC  10 mVDC
 4½ 

 DMM  1% 
 DMM  100 mV  1 mV 
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 8 
 DMM 

4

88

 (ppm)  20% 
 6½  1,200,000 

 0.0001% (1 ppm)  21 

 
 DMM  DMM 

 

sigma 
34970A/34972A 

 ±3 sigma 

 ±2 sigma
 ±3 sigma

4.5%
0.3%
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 DMM 

24 
24  DMM 

 24 
±1 °C 

90  1 
 23 °C ± 5 °C 

 DMM 

 23 °C ± 5 °C 
 23 °C ± 5 °C  °C

 DMM
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 DMM Factory Reset

•  6  6 

•  10 GΩ  100 mV 1 V  10 V 

•  ohm 

•  6 

• 3 Hz  300 kHz

•  6 
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