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In this section:

Welcome 

Contact information
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http://forum.keithley.com
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Introduction



CD-ROM contents

The Model 2110 Product Information CD-ROM contains: 

Reference Manual:

Calibration Manual:

Drivers and release notes:

Keithley I/O layer and release notes

Start-up Software and PC Utilities:

Additional product information:

http://www.keithley.com

Organization of manual sections 

General overview:

Basic DMM operation:

Theory of operation:

Remote commands:

Troubleshooting guide: 

Maintenance:

Status model:



Capabilities and features 

Figure 1: Keithley Model 2110 5 ½ Digit Multimeter



Measurement ranges and functions

Mathematical operations

Startup software and PC utilities

Standard accessories



Optional accessories

Keithley part number Optional accessory

General information

Displaying the instrument's serial number

SHIFT

SHIFT

CONFIG (MENU) MENU

RANGE SYSTEM
ENTER

RANGE SERIAL
ENTER

Dimensions



Figure 2: Dimensions

Power-on settings

Function Default



Function Default

General specifications

Item Limitation and description



In this section:

Turning your instrument on and off

Connecting line power

POWER OFF

General overview



The power cord supplied with the Model 2110 contains a separate protective earth (safety 
ground) wire for use with grounded outlets. When proper connections are made, the 
instrument chassis is connected to power-line ground through the ground wire in the power 
cord. In addition, a redundant protective earth connection is provided through a screw on 
the rear panel. This terminal should be connected to a known protective earth. In the event 
of a failure, not using a properly grounded protective earth and grounded outlet may result 
in personal injury or death due to electric shock. 
 
Do not replace detachable MAINS supply cords with inadequately rated cords. Failure to 
use properly rated cords may result in personal injury or death due to electric shock.  

POWER 
POWER 

Voltage selection

Before changing the voltage setting, ensure that the instrument is disconnected from the AC 
power. 

Figure 3: Disconnect AC power



Figure 4: Unlatching voltage selector

Figure 5: Remove voltage selector



Figure 6: Open clips

Figure 7: Turn voltage selector

Fuse replacement



Power-up sequence

Front panel overview

Figure 8: Front panel



(1) Display

Figure 9: Display

Primary display

Secondary display

Indicators

MAN 2nd

Figure 10: Display typical



Indicator Indicates

ADR
RMT
MAN
TRIG
*
HOLD
MEM
MATH
FILT
SHIFT
ERR
RAT

4W

OFF
2nd

(2) The Power key

Figure 11: Power switch

(3) The function and operation keys 

Function

DCV

Operation

Config

Shift key
SHIFT



Shifted keys
SHIFT

SHIFT ACV ACI

Figure 12: Function and operation keys



Key Function

DCV
ACV

2
FREQ
CONT
TEMP
ENTER
DCI
ACI

4

TCOUPL
2ND

TRIGGER

STORE
DIGITS

NULL

SHIFT
CONFIG

ESC
AUTO/HOLD
RECALL
FILTER

MATH

LOCAL

MENU

AUTO



(4) RANGE and scroll keys

Keys Description

(5) TC input

To prevent electrical shock that could cause injury or death, never apply voltages to the LO 
INPUT terminal while a thermocouple is connected. 

(6) Terminals and fuses

HI and LO INPUT terminals

HI and LO SENSE terminals

3A and 10A current Input terminals

(7) Menu overview



Menu navigation

Selecting menus

SHIFT CONFIG (MENU)

ENTER

ENTER

ESC

ESC

Setting a numeric value

ENTER

ENTER ESC 

Main menu

BOLD

Keys, menus, and selection Description

DCV DCV
CONFIG CONFIG

NPLC

RANGE

RATIO RATIO



Keys, menus, and selection Description

ACV ACV
CONFIG CONFIG

BAND WIDTH

RANGE

2 2
CONFIG CONFIG

NPLC

RANGE

FREQ FREQ 
CONFIG CONFIG

PERIOD
APERTURE
RANGE
INPUT JACK

CONT CONT
CONFIG CONFIG

CONT RES

TEMP TEMP
CONFIG CONFIG

SENSOR
         PT100, D100, F100, 

PT385, PT3916
USER

R-ZERO, ALPHA,
            BETA, DELTA 

SPRTD

R-ZERO, A4, B4,
AX, BX, CX, DX

NTCT

A, B, C

UNITS
C, F, K

TRANSDUCER



Keys, menus, and selection Description

SHIFT SHIFT

DCV (DCI) DCV (DCI)
CONFIG CONFIG

NPLC

RANGE

ACV (ACI) ACV (ACI)
CONFIG CONFIG

BAND WIDTH

RANGE

2 ( 4) 2 ( 4)
CONFIG CONFIG

NPLC

RANGE

FREQ ( ) FREQ 
CONFIG CONFIG

RANGE

RANGE AUTO

CONT ( ) CONT 
CONFIG CONFIG

VF-LOW
VF-HI

TEMP (TCOUPL) TEMP (TCOUPL)
CONFIG CONFIG

TYPE
UNITS



Keys, menus, and selection Description

ENTER (2ND) ENTER (2ND)
CONFIG

OFF
DCV
DCI
NPLC

RANGE

2W RES

NPLC

RANGE

4W RES

NPLC

RANGE

ACV
BAND WIDTH

RANGE

ACI
BAND WIDTH

RANGE

FREQ
APERTURE

RANGE

PERIOD
APERTURE

RANGE

CURR FREQ
APERTURE

RANGE

CURR PERIOD

APERTURE



Keys, menus, and selection Description

RANGE

CAP
RANGE

TEMP
SENSOR

UNITS
TRANSDUCER

TCOUPL
TYPE
UNITS
RJUNCTION

REAL
SIMULATED
VIEW REAL

TRIGGER (AUTO/HOLD) TRIGGER (AUTO/HOLD) 

STORE (RECALL) STORE (RECALL)

DIGITS (FILTER) DIGITS (FILTER) 

OFF
MOVING AVERAGE

RUN
READINGS

REPEAT AVERAGE

RUN
READINGS



Keys, menus, and selection Description

NULL (MATH)

OFF
PERCENT

RUN
TARGET

AVERAGE

RUN
NULL

RUN
LIMITS

RUN
HIGH LIMIT
LOW LIMIT

MX+B
RUN
SET M
SET B

dB
RUN
dB REL

dBm
RUN
REF RES



Keys, menus, and selection Description

CONFIG (MENU) CONFIG (MENU)
SET ADC

AUTO ZERO

ON
OFF

TRIG SYS

READ HOLD

STORE RDGS
DELAY

AUTO

MANUAL
SAMPLE CNT
TRIG CNT

SYSTEM

SCPI ERR

INIT MODE

DEFAULT SET

SAVE DATA

SYSTEM VERSION

INSTRUMENT INFO
SERIAL
DISPLAY

ON
OFF

BEEP

ON
OFF

SELF TEST

LANGUAGE

DEFAULT
COMPATIBLE



Keys, menus, and selection Description

INTERFACE

USB
ON
OFF

GPIB ADDRESS

Rear panel overview 

Figure 13: Rear panel

(1) Voltmeter complete output terminal (VM COMP)

(2) External triggering input terminal (EXT TRIG)

(3) USB connection



(4) Protective earth (safety ground)

(5) AC line receptacle, power line fuse, and line voltage setting

(6) Interface port

Rear panel connection details

USB connector

Figure 14: USB connector

GPIB connector



Figure 15: GPIB connector

Set the GPIB address

SHIFT CONFIG (MENU)
INTERFACE

ENTER
GPIB

ENTER
ENTER

ENTER

System operations



Turning off measurement display

OFF

Front-panel operation

SHIFT CONFIG MENU
ENTER 
ENTER 

ENTER 

ENTER 
ESC

Remote operation

   DISPlay OFF 

   DISPlay ON 

   DISPlay:TEXT <a quoted string> 

   DISPlay:TEXT:CLEar 



Turning the beeper off or on

Front-panel operation

SHIFT CONFIG MENU
ENTER 

ENTER 

ENTER 

ENTER 
ESC

Remote operation

   SYSTem:BEEPer:STATe OFF 

   SYSTem:BEEPer:STATe ON 



Selecting the initial operating mode

SHIFT CONFIG MENU
ENTER 

ENTER 

ENTER 

ENTER 
ESC

Selecting the language

Default:

Compatible:

SHIFT CONFIG MENU
ENTER 

ENTER 

ENTER 

ENTER 
ESC



Viewing errors in the error queue
ERR

ERR

ERR

NO ERRORS

-350 -350

   *CLS 

SHIFT CONFIG MENU
ENTER 

ENTER 
ERROR CODE

NO ERRORS

Viewing system version

SHIFT CONFIG MENU
ENTER 

ENTER 

x.xx-yy-zz

x.xx

yy

zz



In this section:

Basic measurement functions 

Voltage measurements

Do not apply more than 1000 V (peak; measurement CAT II at maximum 600 V) to the 
instrument. Applying higher voltage is an electric shock hazard and could result in personal 
injury or death. It may also damage the instrument. 

Basic DMM operation



Front-panel operation

DCV ACV

SHIFT 
ESC AUTO

RANGE

OVLD

Connections for DC and AC voltage measurements

Figure 16: Connections for DCV and ACV measurements



Remote operation

<n> MINimum MAXimum MIN
MAX

FUNCtion "VOLTage[:DC]"

FUNCtion "VOLTage:AC"

VOLTage[:DC]:RANGe <n>

VOLTage:AC:RANGe <n>

<n>

VOLTage[:DC]:RANGe:AUTO <b>

VOLTage:AC:RANGe:AUTO <b>

<b>

READ?

MEASure:VOLTage[:DC]? <range>, <resolution>

MEASure:VOLTage:AC? <range>, <resolution>

<range>

<resolution

<resolution>

<resolution>

<resolution>



Ratio measurements

Front-panel operation

DCV

SHIFT 
ESC AUTO

RANGE

CONFIG RATIO ENTER



Connections for ratio measurements

Figure 17: Connections for ratio measurements

Remote operation

<n> MINimum MAXimum MIN
MAX



<range>

<resolution

<resolution>

<resolution>

Current measurements

Front-panel operation

SHIFT DCV DCI

SHIFT ACV ACI

SHIFT 
ESC AUTO

RANGE

OVLD



Connections for DC and AC current measurements

Figure 18: Connections for DCI and ACI

Remote operation

<n> MINimum MAXimum MIN
MAX

FUNCtion "CURRent[:DC]"

FUNCtion "CURRent:AC"

CURRent[:DC]:RANGe <n>

CURRent:AC:RANGe <n>

<n>

CURRent[:DC]:RANGe:AUTO <b>

CURRent:AC:RANGe:AUTO <b>

<b>

READ?



MEASure:CURRent[:DC]? <range>, <resolution>

MEASure:CURRent:AC? <range>, <resolution>

<range>

<resolution

<resolution>

<resolution>

<resolution>



Resistance measurements

Resistance ranges and test currents
Resistance range Test current

Front-panel operation

2

SHIFT 2

SHIFT 
ESC AUTO

RANGE



Connections for resistance measurements

Figure 19: Connections for resistance measurements



Remote operation

<n> MINimum MAXimum MIN
MAX

<resolution>

<resolution>



Frequency and period measurements

Do not apply more than 1000 V (peak; measurement CAT II at maximum 600 V) to the 
instrument. Applying higher voltage is an electric shock hazard and could result in personal 
injury or death. It may also damage the instrument. 

Front-panel operation

FREQ 

FREQ CONFIG PERIOD ENTER

CONFIG INPUT JACK ENTER
VOLTAGE CURRENT, ENTER

SHIFT 
ESC AUTO

RANGE

OVLD



Connections for frequency and period measurements

Figure 20: Connections for FREQ and PERIOD



Remote operation

<n> MINimum MAXimum MIN
MAX

FUNCtion "FREQuency"

FUNCtion "FREQuency[:VOLT]"

FUNCtion "FREQuency:CURR"

FUNCtion "PERiod"

FUNCtion "PERiod[:VOLT]"

FUNCtion "PERiod:CURR"

FREQuency:VOLTage:RANGe <n>

FREQuency:CURRent:RANGe <n>

PERiod:VOLTage:RANGe <n

PERiod:CURRent:RANGe <n

<n>

<n>

FREQuency:VOLTage:RANGe:AUTO <b>

FREQuency:CURRent:RANGe:AUTO <b>

PERiod:VOLTage:RANGe:AUTO <b>

PERiod:CURRent:RANGe:AUTO <b>

<b>

READ?

MEASure:FREQuency? <range>, <resolution>

MEASure:PERiod? <range>, <resolution>

<range>



Continuity measurements

Do not apply more than 1000 V (peak; measurement CAT II at maximum 600 V) to the 
instrument. Applying higher voltage is an electric shock hazard and could result in personal 
injury or death. It may also damage the instrument. 

Front-panel operation

CONT 
CONFIG CONT RES ENTER 

ENTER 

OPEN

Remote operation

FUNCtion "CONTinuity"

READ?

MEASure:CONTinuity?

Diode measurements



Front-panel operation

SHIFT CONT 

CONFIG VF-LOW ENTER

ENTER
VF-HI ENTER

ENTER

Connections for diode measurements

Figure 21: Connections for diode measurements

Remote operation

FUNCtion "DIODe"

READ?

MEASure?

MEASure:DIODe?



Temperature measurement

RTD and thermistor measurements

Front-panel operation

TEMP CONFIG 

SENSOR ENTER
ENTER

NTCT SPRTD USER 

CONFIG UNITS ENTER
°C °F K ENTER

CONFIG TRANSDUCER ENTER
2W RTD 4W RTD ENTER



Connections to measure temperature using an RTD

Figure 22: Connections for RTD measurements



RTD coefficients and temperature calculation

Sensor default coefficients

Sensor type Alpha ( ) Beta ( ) Delta ( ) R-Zero

A B C 

NTCT temperature calculation



Entering sensor coefficients

TEMP 
CONFIG SENSOR ENTER

NTCT SPRTD USER ENTER
ENTER

ENTER

Remote operation

<n> MINimum MAXimum MIN
MAX

TEMPerature:RTD:TYPE <name>

<name>

UNIT <name>

<name>



TEMPerature:RTD:RZERo <n>

<n>

TEMPerature:RTD:ALPHa <n>

<n>

TEMPerature:RTD:BETA <n>

<n>

TEMPerature:RTD:DELTa <n>

<n>

TEMPerature:SPRTd:RZERo <n>

<n>

TEMPerature:SPRTd:A4 <n>

<n>

TEMPerature:SPRTd:B4 <n>

<n>

TEMPerature:SPRTd:AX <n>

<n>

TEMPerature:SPRTd:BX <n>

<n>

TEMPerature:SPRTd:CX <n>

<n>

TEMPerature:SPRTd:DX <n>

<n>

TEMPerature:NTCT:A <n>

<n>

TEMPerature:NTCT:B <n>

<n>

TEMPerature:NTCT:C <n>

<n>

MEASure:TEMPerature?



Thermocouple measurements

Thermocouple temperature measurement ranges

Thermocouple type Temperature range ( C) Temperature range ( F)



Front-panel operation

SHIFT TEMP TCOUPL
B C E J K N R S T

CONFIG TYPE ENTER
ENTER

°C °F K
CONFIG UNITS ENTER

ENTER

CONFIG RJUNCTION ENTER
REAL SIMULATED ENTER

SIMULATED
ENTER

SHIFT TEMP TCOUPL

SHIFT TEMP TCOUPL
CONFIG VIEW REAL ENTER

Connections to measure temperature using a thermocouple

Figure 23: Connections for thermocouple temperature measurements



Remote operation

<n> MINimum MAXimum MIN
MAX

UNIT <name>

<name>

TCOuple:TYPE <name>

<name>

TCOuple:RJUNction:RSELect <name>

<name>

TCOuple:RJUNction:SIMulated <n>

<n>

MEASure:TCouple?

READ?

INIT FETCH?

Capacitance measurements

Front-panel operation

SHIFT FREQ 

SHIFT
ESC AUTO

RANGE



Connections to measure capacitance

Figure 24: Connections for capacitance

Remote operation

<n> MINimum MAXimum MIN
MAX

FUNCtion "CAPacitance"

CAPacitance:RANGe <n>

<n>

CAPacitance:RANGe:AUTO <b>

<b>

READ?

MEASure:CAPacitance? <range>, <resolution>

<range>



Secondary measurement function

Secondary function

Primary 
function



Figure 25: measure DCI and DCV from the same input source

Front-panel operation

SHIFT ENTER 2ND
ENTER

ENTER 

SHIFT ENTER 2ND

ENTER 



Remote operation

FUNction[1|2] "function"

FUNCtion "VOLTage[:DC]"

FUNCtion1 "VOLTage[:DC]"

FUNCtion2 "VOLTage[:DC]"

FUNCtion[1|2] "VOLTage[:DC]"

FUNCtion[1|2] "VOLTage:AC"

FUNCtion[1|2] "CURRent[:DC]"

FUNCtion[1|2] "CURRent:AC"

FUNCtion[1|2] "FREQuency"

FUNCtion[1|2] "FREQuency[:VOLT]"

FUNCtion[1|2] "FREQuency:CURR"

FUNCtion[1|2] "PERiod"

FUNCtion[1|2] "PERiod[:VOLT]"

FUNCtion[1|2] "PERiod:CURR"

FUNCtion[1|2] "RESistance"

FUNCtion[1|2] "FRESistance"

FUNCtion[1|2] "CAPacitance"

FUNCtion[1|2] "TEMPerature"

FUNCtion[1|2] "TCOuple"

FUNCtion[1|2] "NONE"

FUNCtion[1|2]?    

Triggering and data buffer



Front panel triggering

Auto triggering

SHIFT TRIGGER AUTO

External triggering

TRIGGER 

Trigger model

Figure 26: Remote trigger model



Trigger sources

Immediate triggering

TRIGger:SOURce IMMediate

Software triggering

TRIGGER 

TRIGger:SOURce BUS

INITiate

*TRG



External triggering

Figure 27: DUT test system using external triggering

TRIGger:SOURce EXTernal



EXT TRIG terminal

EXT TRG

EXT TRG

Figure 28: EXT TRIG terminal

VM COMP terminal

VM COMP

Figure 29: VM COMP terminal

Trigger settings



Sample count

Setting sample count from the front panel

SHIFT CONFIG MENU
TRIG SYS ENTER
SAMPLE CNT ENTER.

ENTER.

Setting sample count using remote operation

<n> MINimum MAXimum MIN
MAX

SAMPle:COUNt <n>

<n>

Trigger count

Setting trigger count using remote operation

<n> MINimum MAXimum MIN
MAX

TRIGger:COUNt <n>

<n>



Trigger delay

Auto trigger delay times

Measurement Setting Trigger delay



Setting trigger delay from the front panel

SHIFT CONFIG MENU MENU 
TRIG SYS ENTER
DELAY ENTER. 

AUTO MANUAL ENTER AUTO

ENTER 

Setting trigger delay using remote operation

<n> MINimum MAXimum MIN
MAX

TRIGger:DELay <n>

<n>

TRIGger:DELay:AUTO <b>

<b>

Reading hold



Setting reading hold from the front panel

SHIFT TRIGGER 
SHIFT TRIGGER 

SHIFT CONFIG MENU MENU 
TRIG ENTER

EAD HOLD ENTER
0.01 % 0.1 % 1.0 % 10.0 %

ENTER

Data buffer

Front-panel operation

SHIFT CONFIG MENU MENU 
TRIG SYS ENTER
STORE RDGS ENTER.

ENTER
STORE 

SHIFT STORE RECALL

ENTER

ESC

STORE 

TRIGGER STORE 
TRIGGER 



Remote operation

INITiate

FETCh?

DATA:POINts?

Enhancing measurement performance



Autozero

Front-panel operation

SHIFT CONFIG MENU
SET ADC ENTER

AUTO ZERO ENTER
ON OFF ENTER

Remote operation

SENSe:ZERO:AUTO <name>

<name> ON

OFF

ONCE



Range selection

OVLD

Front-panel operation

RANGE 

SHIFT ESC AUTO



Remote operation

<n> MINimum MAXimum MIN
MAX

<function>:RANGe <n>

<function> VOLTage[:DC]

VOLTage:AC

CURRent[:DC]

CURRent:AC

RESistance

FRESistance

FREQuency[:VOLT]

FREQuency:CURRent

PERiod[:VOLT]

PERiod:CURRent

CAPacitance

<function>:RANGe:AUTO <b>

<function> VOLTage[:DC] <b>

VOLTage:AC

CURRent[:DC]

CURRent:AC

RESistance

FRESistance

FREQuency[:VOLT]

FREQuency:CURRent

PERiod[:VOLT]

PERiod:CURRent

CAPacitance



Resolution and integration time

Integration time and resolution for DC and resistance measurements



Integration time and resolution settings for DCV
Display resolution Integration 

time
Measurement resolution (remote 

operation)

Front-panel operation

DIGITS 

CONFIG ENTER
ENTER



Remote operation

<n> MINimum MAXimum MIN
MAX

VOLTage[:DC]:NPLCycles <n>
CURRent[:DC]:NPLCycles <n>
RESistance:NPLCycles <n>
FRESistance:NPLCycles <n>

<n>

VOLTage[:DC]:RESolution <n>

CURRent[:DC]:RESolution <n>
RESistance:RESolution <n>
FRESistance:RESolution <n>

<n>



Bandwidth and resolution for AC measurements

AC filter bandwidth

Bandwidth AC filter Time (remote) Time (local)

Front-panel operation

ACV CONFIG 
BAND WIDTH ENTER

3 Hz 20 Hz 200 Hz ENTER

ACV ACI 
DIGITS 



Remote operation

<n> MINimum MAXimum MIN
MAX

DETector:BANDwidth <n>

<n>

VOLTage:AC:RESolution <n>

CURRent:AC:RESolution <n>

<n

<resolution>

<resolution>

<resolution>

Aperture and resolution for frequency and period measurements



Front-panel operation

FREQ 

FREQ CONFIG PERIOD ENTER

FREQ PERIOD 
CONFIG APERTURE ENTER

ENTER

FREQ 

FREQ CONFIG PERIOD ENTER

DIGITS 

Remote operation

<n> MINimum MAXimum MIN
MAX

FREQuency:APERture <n>

PERiod:APERture <n>

<n>



Digital filter

Front-panel operation

DCV 
SHIFT DIGITS FILTER

MOVING AVG REPEAT AVG
ENTER

ENTER
ENTER

ENTER 

SHIFT DIGITS FILTER
ENTER



Remote operation

<n> MINimum MAXimum MIN
MAX

AVERage:TCONtrol <name>

<name>

AVERage:COUNt <n>

<n>

AVERge:STATe <b>

  <b>

Math operations

Measurement Function

Math 
function



Percent

Front-panel operation

SHIFT NULL MATH
PERCENT ENTER
TARGET ENTER

RUN

ENTER 

SHIFT NULL MATH
OFF ENTER



Remote operation

<n> MINimum MAXimum MIN
MAX

CALCulate:FUNCtion PERCent

CALCulate:PERCent:TARGet <n>

<n>

CALCulate:STATe <b>

<b>

Average

Front-panel operation

SHIFT NULL MATH
AVERAGE ENTER

RUN ENTER

AVG
MAX

MIN COUNT

SHIFT NULL MATH
OFF ENTER



Remote operation

CALCulate:FUNCtion AVERage

CALCulate:STATe <b>

<b>

CALCulate:AVERage:MINimum?

CALCulate:AVERage:MAXimum?

CALCulate:AVERage:AVERage?

CALCulate:AVERage:COUNt?

Null

Displayed reading = Measured input reading - Null value



Front-panel operation

NULL 

DCV 

SHIFT NULL MATH
NULL ENTER
NULL VALUE ENTER

RUN

ENTER 

SHIFT NULL MATH
OFF ENTER

Remote operation

<n> MINimum MAXimum MIN
MAX

CALCulate:FUNCtion NULL

CALCulate:NULL:OFFSet <n>

<n>

CALCulate:STATe <b>

<b>



Limits

Front-panel operation

SHIFT NULL MATH
LIMITS ENTER

HIGH LIMIT ENTER
RUN

ENTER 
LOW LIMIT ENTER

ENTER
RUN ENTER

SHIFT NULL MATH
OFF ENTER



Remote operation

<n> MINimum MAXimum MIN
MAX

CALCulate:FUNCtion LIMit

CALCulate:LIMit:LOWer <n>

CALCulate:LIMit:UPPer <n>

<n>

CALCulate:STATe <b>

<b>

mX+b

y = mX + b



Front-panel operation

SHIFT NULL MATH
MX+B ENTER

SET M ENTER

ENTER 
SET B ENTER

ENTER

RUN ENTER

SHIFT NULL MATH
OFF ENTER

Remote operation

<n> MINimum MAXimum MIN
MAX

CALCulate:FUNCtion MXB

CALCulate:MXB:MMFactor <n>

CALCulate:MXB:MBFactor

<n>

CALCulate:STATe <b>

<b>



dBm

Front-panel operation

DCV ACV 
SHIFT NULL MATH

dBm ENTER
REF RES ENTER

RUN

ENTER
RUN ENTER

SHIFT NULL MATH
OFF ENTER



Remote operation

<n> MINimum MAXimum MIN
MAX

CALCulate:FUNCtion DBM

CALCulate:DBM:REFerence <n>

<n>

CALCulate:STATe <b>

  <b>

dB

dB = (input signal in dBm) – (relative value in dBm)

Front-panel operation

DCV ACV 
SHIFT NULL MATH

dB ENTER
dB REL ENTER

RUN

ENTER

SHIFT NULL MATH
OFF ENTER



Remote operation

<n> MINimum MAXimum MIN
MAX

CALCulate:FUNCtion DB

CALCulate:DB:REFerence <n>

<n>

CALCulate:STATe <b>

<b>



In this section:

AC voltage measurements and crest factor

Equation 1: AC voltage measurements and crest factor (1)

Figure 30: RMS calculations and crest factor — sine

Figure 31: RMS calculations and crest factor — half-wave rectified sine

Theory of operation



Figure 32: RMS calculations and crest factor — square

Figure 33: RMS calculations and crest factor — rectified square

Figure 34: RMS calculations and crest factor — pulse

Figure 35: RMS calculations and crest factor - triangular sawtooth



DMM resistance measurement methods

Resistance measurement range Test current

Figure 36: Two-wire constant-current source method



Figure 37: Four-wire constant-current source method

Reference junctions 

Real (internal) reference junction

Simulated reference junction



Accuracy calculations

Calculating DC and AC characteristics accuracy



In this section:

Programming syntax

Command format used in this manual

Command syntax

   VOLTage[:DC]:RANGe {<range>|MINimum|MAXimum} 

Remote commands



Long-form and short-form versions

Examples:

   :SYSTem:REMote    long-form 
   :SYST:REM         short-form 
   :SYSTem:REM       long-form and short-form combination 

Short-form rules

:AUTO = AUTO

Angle brackets

   :HOLD:STATe <b> 

   :HOLD:STATe ON or 1 

Brackets [ ]

   :INITiate[:IMMediate] 

   :INITiate or :INTiate:IMMediate 



Braces

Vertical bar

Using the MIN and MAX parameters

MINimum MAXimum

   VOLTage[:DC]:RANGe MINimum 

MIN
MAX

IEEE-488.2 common commands

   *RST; *CLS; *ESE 32; *OPC? 

Querying parameter settings

   SAMP:COUN 10 

   SAMP:COUN? 

   SAMP:COUN? MIN 
   SAMP:COUN? MAX 



SCPI command terminators

Common commands

Common command summary

Mnemonic Name Description



Common command reference

*CLS — clear status 

*ESE <NRf> — event enable command

Usage

*ESE 1 
*SRE 32 

Details

*ESE? — event enable query

Usage

*ESE?

Details

*ESR? — event status register query

Usage

*ESR?

Details



*IDN? — identification query

Usage

*IDN?

Details

manufacturer

model

serial number

firmware revision level Format: x.xx-yy-zz

x.xx

yy
zz

KEITHLEY INSTRUMENTS INC.,MODEL 2110,1311126,01.00-01-01

SYSTem:IDNStr

*OPC — operation complete command

*OPC? — operation complete query

Usage

*OPC?

Details



*PSC <b> — power-on status clear 

Usage

*PSC 0 
*PSC 1 

Details

*PSC? — power-on status clear query

Usage

*PSC?

Details

*RST — reset command

Usage

*RST

Details



*SRE <NRf> — service request enable command

Usage

*SRE 1 
*SRE 32 

Details

*SRE? — service request enable command query

Usage

*SRE?

Details

*STB? — status byte query

Usage

*STB?

Details

*TRG — trigger command

Usage

*TRG

Details



Introduction to SCPI language

Topic overview

SCPI parameter types

Numeric parameters <n>

MINimum MAXimum DEFault

   VOLTage[:DC]:RANGe <range>|MINimum|MAXimum 

CONF:RES 10KOhm

CONF:RES 10K

Discrete parameters <name>

   TRIGger:SOURce BUS|IMMediate|EXTernal 

Numeric representation format parameters <NRf>

   CALCulate:PERCent:TARGET 100e6 

Boolean parameters <b>

0 1

   :CURRent:AC:RANGe:AUTO ON 



String parameters <string>

   DISPlay:TEXT <a quoted string> 

Commands and command parameters

*SAV <NRf>
*RST
:CALCulate:STATe <b>
:SYSTem:PRESet

Query commands

:SAMP:COUNt?

Program messages

   :STATus                 Path (Root) 
   :QUEStionable        Path 
      :ENABle <n>       Command and parameter 
      :ENABle?          Query command 
      :EVENT?           Query command 
   :PRESet              Command 



Single command messages

   :stat:ques:enab <NRf> 
   :stat:ques:enab? 
   :stat:ques:even? 
   :stat:pres 

Multiple command messages

   :stat:pres; :stat:ques:enab <NRf> 

   :stat:ques:enab <n>; enab? 

Command path rules

         :stat:pres 
         stat:pres 



Using common commands and SCPI commands in the same message

   :stat:ques:enab <n>; *ESE <n> 

Program message terminator (PMT)

   *rst;*cls <PMT> 

Command execution rules

Output Data
Type



Format

SCPI signal-oriented measurement commands

Command Description

:CONFigure:<function> <range>, 
<resolution>

:CONFigure?
:FETCh?
:INITiate

:READ?
:MEASure:<function> <range>, <resolution>



:CONFigure:<function> 
[<range>|MIN|MAX|DEF,<resolution>|MIN|MAX|DEF]

Parameters

<function> <range> <resolution> (see note 1) Description (see 
note 2)

CURRent[:DC] -10 to 10 3.00e-07 to 3.00e-04
CURRent:AC 0 to 10 1.00e-06 to 1.00e-04
VOLTage[:DC] -1000 to 1000 3.00e-07 to 3.00e-04

VOLTage:AC 0 to 750 1.00e-06 to 1.00e-04
CAPacitance 0 to 10e-3
VOLTage[:DC]:RATio -1000 to 1000 3.00e-07 to 3.00e-04
RESistance 0 to 100e6 3.00e-07 to 3.00e-04
FRESistance 0 to 100e6 3.00e-07 to 3.00e-04
FREQuency[:VOLTage] 0 to 750
FREQuency:CURRent 0 to 10
PERiod[:VOLTage] 0 to 750
PERiod:CURRent 0 to 10
CONTinuity
DIODe
TCOuple
TEMPerature



Query

Command Description

CONFigure?

Details

Example

CONF:VOLT[:DC] 10,0.001
CONF:FREQ 1KHz,0.1Hz

Also see



:FETCh[1|2]?

Variations 

FETCh1?
FETCh2?

Details

Example

INIT
FETCh?

Also see

:INITiate 



:READ[1|2]?

Variations 

READ1?

READ2?

Example

:READ2?

Also see



:MEASure[:<function>]? 
<range>|MIN|MAX|DEF,<resolution>|MIN|MAX|DEF

Parameters

<function> <range> <resolution> (see note 1) Description (see 
note 2)

CURRent[:DC] -10 to 10 3.00e-07 to 3.00e-04
CURRent:AC 0 to 10 1.00e-06 to 1.00e-04
VOLTage[:DC] -1000 to 1000 3.00e-07 to 3.00e-04

VOLTage:AC 0 to 750 1.00e-06 to 1.00e-04
CAPacitance 0 to 10e-3
VOLTage[:DC]:RATio -1000 to 1000 3.00e-07 to 3.00e-04
RESistance 0 to 100e6 3.00e-07 to 3.00e-04
FRESistance 0 to 100e6 3.00e-07 to 3.00e-04
FREQuency[:VOLTage] 0 to 750
FREQuency:CURRent 0 to 10
PERiod[:VOLTage] 0 to 750
PERiod:CURRent 0 to 10
CONTinuity
DIODe
TCOuple
TEMPerature

Details



Example

MEASure:VOLT[:DC]? 10,0.001
MEAS:CURR:AC? 1,1E-5

Also see

SCPI command subsystem reference



CALCulate subsystem summary
Command Description

:CALCulate
:FUNCtion <name>

:FUNCtion?

:STATe <b>

:STATe?
:PERCent

:TARGet <n>|MIN|MAX
:TARGet? [MIN|MAX]

:AVERage
:MINimum?
:MAXimum?
:AVERage?

:COUNt?
:NULL

:OFFset <n>|MIN|MAX
:OFFset? [MIN|MAX]

:LIMit
:LOWer <n>|MIN|MAX

:LOWer? [MIN|MAX]
:UPPer <n>|MIN|MAX

:UPPer? [MIN|MAX]
:MXB

:MMFactor <n>|MIN|MAX

:MMFactor? [MIN|MAX] 
:MBFactor <n>|MIN|MAX
:MBFactor? [MIN|MAX]

:DB
:REFerence <n>|MIN|MAX

:REFerence? [MIN|MAX]
:DBM

:REFerence <n>|MIN|MAX

:REFerence? [MIN|MAX]
:DATA:FEED RDG_STORE,['CALC'|'']

:DATA:FEED?



DISPlay subsystem summary
Command Description

:DISPlay <b> 

:DISPlay:TEXT <a>

:DISPlay:TEXT:CLEar
:DISPlay?

SENSe subsystem summary

Command Description

[:SENSe]

:FUNCtion[1|2]

<a>

:FUNCtion[1|2]?
:VOLTage[:DC]

:RANGe <n>|MIN|MAX

? [MIN|MAX]
:AUTO <b>
:AUTO?

:RESolution <n>|MIN|MAX

:RESolution? [MIN|MAX]



Command Description

:NPLCycles <n>|MIN|MAX

:NPLCycles?[MIN|MAX]
:VOLTage:AC

:RANGe <n>|MIN|MAX
? [MIN|MAX]
:AUTO <b>
:AUTO?

:RESolution <n>|MIN|MAX

:RESolution?
:CURRent:AC

:RANGe <n>|MIN|MAX
? [MIN|MAX]
:AUTO <b>
:AUTO?

:RESolution <n>|MIN|MAX

:RESolution? [MIN|MAX]
:CURRent[:DC]

:RANGe <n>|MIN|MAX
? [MIN|MAX]
:AUTO <b>
:AUTO?

:RESolution <n>|MIN|MAX

:RESolution ?
:NPLCycles <n> MIN|MAX

:NPLCycles? [MIN|MAX]
:RESistance

:RANGe <n>|MIN|MAX
? [MIN|MAX]
:AUTO <b>
:AUTO?

:RESolution <n>|MIN|MAX

:RESolution? [MIN|MAX]



Command Description

:NPLCycles <n>|MIN|MAX

:NPLCycles?
:FRESistance

:RANGe <n>|MIN|MAX
? [MIN|MAX]
:AUTO <b>
:AUTO?

:RESolution <n>|MIN|MAX

:RESolution? [MIN|MAX]
:NPLCycles  <n> MIN|MAX

:NPLCycles? [MIN|MAX]
:FREQuency

:VOLTage
:RANGe <n>|MIN|MAX
? [MIN|MAX]
:AUTO <b>
:AUTO?

:CURRent
:RANGe <n>|MIN|MAX
? [MIN|MAX

:APERture <n>|MIN|MAX

:APERture? [MIN|MAX]
:PERiod

:VOLTage
:RANGe <n>|MIN|MAX
? [MIN|MAX]
:AUTO <b>
:AUTO?

:CURRent
:RANGe <n>|MIN|MAX
? [MIN|MAX

:APERture <n>|MIN|MAX

:APERture? [MIN|MAX]
:UNIT <name>
:UNIT?
:TCOuple

:TYPE <name>
?

:RJUNction
:RSELect <name>



Command Description

:RSELect?
:SIMulated <n>|MIN|MAX

:SIMulated? [MIN|MAX]

:REAL <n>|MIN|MAX
:REAL? [MIN|MAX]

:TEMPerature
:RTD

:TYPE <name>

:TYPE?
:RZERo <n>|MIN|MAX

:RZERo?
:ALPHa <n>|MIN|MAX

:ALPHa?
:BETA <n>|MIN|MAX
:BETA?
:DELTa <n>|MIN|MAX
:DELTa?

:SPRTD
:RZERo <n>|MIN|MAX
:RZERo?
:A4 <n>|MIN|MAX
:A4? [MIN|MAX]
:B4 <n>|MIN|MAX
:B4? [MIN|MAX]
:AX <n>|MIN|MAX
:AX? [MIN|MAX]
:BX <n>|MIN|MAX
:BX? [MIN|MAX]
:CX <n>|MIN|MAX
:CX? [MIN|MAX]
:DX <n>|MIN|MAX
:DX? [MIN|MAX]
:TRANsducer <name>

:NTCT
:A <n>|MIN|MAX
:A? [MIN|MAX]
:B <n>|MIN|MAX
:B? [MIN|MAX]
:C <n>|MIN|MAX
:C? [MIN|MAX]

:DETector
:BANDwidth <n>|MIN|MAX
:BANDwidth? [MIN|MAX]

:ZERO
:AUTO <name>



Command Description

:AUTO?
:AVERage

:TCONtrol <name>
:TCONtrol?
:COUNt <n>|MIN|MAX
:COUNt? [MIN|MAX]
:STATe <b>
:STATe?

STATus subsystem summary

Command Description

STATus:

:QUEStionable
:ENABle <NRf>

:ENABle?

:EVENt?

:PRESet

SYSTem subsystem summary

Command Description

:SYSTem
:BEEPer

:STATe <b>
:STATe?

:ERRor?

:LOCal

:REMote
LOCAL

:VERSion?
:DATA:POINts?



TRIGger subsystem summary

Command Description

TRIGger
:SOURce <name>

:SOURce?
:COUNt <n> MIN|MAX|DEF|INF

:COUNt?

:DELay <n>|MIN|MAX|DEF
:DELay? [MIN|MAX|DEF]

:AUTO <b>
:AUTO?

:SAMPle
:COUNt <n>|MIN|MAX|DEF

:COUNt? [MIN|MAX|DEF]



CALCulate subsystem 

CALCulate:AVERage:AVERage? 

CALCulate:AVERage:COUNt? 

CALCulate:AVERage:MINimum? 

CALCulate:AVERage:MAXimum? 



CALCulate:DB:REFerence <n>|MIN|MAX 

Parameters

parameters description

<n>
MINimum
MAXimum

Query

command description

CALCulate:DB:REFerence?
CALCulate:DB:REFerence? MIN
CALCulate:DB:REFerence? MAX

CALCulate:DBM:REFerence <n>|MIN|MAX 

Parameters

parameter description

<n>

MINimum
MAXimum

Query

command description

CALCulate:DBM:REFerence?
CALCulate:DBM:REFerence? MIN
CALCulate:DBM:REFerence? MAX



CALCulate:FUNCtion <name> 

Parameters

<name> Description 

PERCent
AVERage
NULL
LIMit
MXB
DB
DBM

Query

command description

FUNCtion?

Details

CALCulate:LIMit:LOWer <n>|MIN|MAX

Parameter

<n> description

0 to ± 120% of the 
highest range

MINimum
MAXimum

Query

command description

CALCulate:LIMit:LOWer?
CALCulate:LIMit? MIN
CALCulate:LIMit? MAX



CALCulate:LIMit:UPPer <n>|MIN|MAX

Parameters

<n> description

0 to ± 120% of the 
highest range

MINimum
MAXimum

Query

command description

CALCulate:LIMit:UPPer?
CALCulate:LIMit:UPPer? MIN
CALCulate:LIMit:UPPer? MAX

CALCulate:MXB:MBFactor <n>|MIN|MAX

Parameters

<n> description

MINimum
MAXimum

Query

command description

CALCulate:MXB:MBFactor?
CALCulate:MXB:MBFactor? MIN
CALCulate:MXB:MBFactor? MAX



CALCulate:MXB:MMFactor <n>|MIN|MAX

Parameters

<n> description

MINimum
MAXimum

Query

command description

CALCulate:MXB:MMFactor?
CALCulate:MXB:MMFactor? MIN
CALCulate:MXB:MMFactor? MAX

CALCulate:NULL:OFFSet <n>|MIN|MAX

Parameters

<n> description

0 to ± 120% of the 
highest range

MINimum
MAXimum

Query

command description

CALCulate:NULL:OFFSet?
CALCulate:NULL:OFFS? MIN
CALCulate:NULL:OFFS? MAX

CALCulate:PERCent:TARGet <n>|MIN|MAX

Parameters

<n> description



MINimum
MAXimum

Query

command description

CALCulate:PERCent:TARGet?
CALCulate:PERCent:TARGet? MIN
CALCulate:PERCent:TARGet? MAX

CALCulate:STATe <b>

Parameters

<b> description

0 or OFF
1 or ON

Query

command description

CALCulate:STATe?

DATA:FEED RDG_STORE,'CALCulate'|''

parameter description

'CALC'
''

Query

command description

DATA:FEED?



DISPlay subsystem 

DISPlay <b> 

Parameters

<b> description

Query

command description

DISPlay?

Details

Example

DISPlay ON

DISPlay:TEXT <a> 

Parameters

<a> description

Query

command description

DISPlay:TEXT?

Details

Example

DISPlay:TEXT "Hello World 1234"



DISPlay:TEXT:CLEar

Parameters

command description

DISPlay:Text:CLEar

Example

DISPlay:TEXT:CLEar

SENSe subsystem 

[SENSe:]AVERage:COUNt <n>|MIN|MAX

Parameters

<n> description

Query

command description

[SENSe:]AVERage:COUNt?
[SENSe:]AVERage:COUNt? MIN
[SENSe:]AVERage:COUNt? MAX

Details



[SENSe:]AVERage:STATe <b>

Parameters

<b> description

Query

command description

[SENSe:]AVERage:STATe?

Details

[SENSe:]AVERage:TCONtrol <name> 

Parameters

<name> description

MOVing

REPeat 

Query

command description

[SENSe:]AVERage:TCONtrol?

Details



[SENSe:]CAPacitance:RANGe <n>|MIN|MAX 

Parameters

<n> description

Query

command description

[SENSe:]CAPacitance:RANGe
[SENSe:]CAPacitance:RANGe? MIN
[SENSe:]CAPacitance:RANGe? MAX

Details

[SENSe:]CAPacitance:RANGe:AUTO <b>

Parameters

<b> description

Query

command description

[SENSe:]CAPacitance:RANGe:AUTO?



[SENSe:]CURRent:AC:RANGe <range>|MIN|MAX

Parameters

<n> description

Query

command description

[SENSe:]CURRent:AC:RANGe?
[SENSe:]CURRent:AC:RANGe? MIN
[SENSe:]CURRent:AC:RANGe? MAX

[SENSe:]CURRent:AC:RESolution <n>|MIN|MAX

Parameters

<n> description

Query

command description

[SENSe:]CURRent:AC:RESolution?
[SENSe:]CURRent:AC:RESolution? MIN
[SENSe:]CURRent:AC:RESolution? MAX

Details



[SENSe:]CURRent[:DC]:NPLCycles <n>|MIN|MAX 

Parameters

<n> description

Query

command description

[SENSe:]CURRent[:DC]:NPLCycles?
[SENSe:]CURRent[:DC]:NPLCycles? MIN
[SENSe:]CURRent[:DC]:NPLCycles? MAX

Details

[SENSe:]CURRent[:DC]:RANGe <n>|MIN|MAX 

Parameters

<n> description

Query

command description

[SENSe:]CURRent[:DC]:RANGe?
[SENSe:]CURRent[:DC]:RANGe? MIN
[SENSe:]CURRent[:DC]:RANGe? MAX



[SENSe:]CURRent[:DC]:RESolution <n>|MIN|MAX

Parameters

<n> description

Query

command description

[SENSe:]CURRent[:DC]:RESolution?
[SENSe:]CURRent[:DC]:RESolution? MIN
[SENSe:]CURRent[:DC]:RESolution? MAX

Details

[SENSe:]CURRent:AC:RANGe:AUTO <b>

Parameters

<b> description

Query

command description

CURRent:AC:RANGe:AUTO?



[SENSe:]CURRent[:DC]:RANGe:AUTO <b>

Parameters

<b> description

Query

command description

CURRent[:DC]:RANGe:AUTO?

[SENSe:]DETector:BANDwidth <n>|MIN|MAX

Parameters

<n> description

Query

command description

[SENSe:]DETector:BANDwidth?
[SENSe:]DETector:BANDwidth? MIN
[SENSe:]DETector:BANDwidth? MAX

Details



[SENSe:]FRESistance:NPLCycles <n>|MIN|MAX 

Parameters

<n> description

Query

command description

[SENSe:]FRESistance:NPLCycles?
[SENSe:]FRESistance:NPLCycles? MIN
[SENSe:]FRESistance:NPLCycles? MAX

Details

[SENSe:]FRESistance:RANGe <n>|MIN|MAX

Parameters

<n> description

Query

command description

[SENSe:]FRESistance:RANGe
[SENSe:]FRESistance:RANGe? MIN
[SENSe:]FRESistance:RANGe? MAX



[SENSe:]FRESistance:RANGe:AUTO <b>

Parameters

<b> description

Query

command description

[SENSe:]FRESistance:RANGe:AUTO?

[SENSe:]FRESistance:RESolution <n>|MIN|MAX

Parameters

<n> description

Query

command description

[SENSe:]FRESistance:RESolution?
[SENSe:]FRESistance:RESolution? MIN
[SENSe:]FRESistance:RESolution? MAX

Details



[SENSe:]FREQuency:APERture <n>|MIN|MAX

Parameters

<n> description

Query

command description

[SENSe:]FREQuency:APERture?
[SENSe:]FREQuency:APERture? MIN
[SENSe:]FREQuency:APERture? MAX

Details

[SENSe:]FREQuency:CURRent:RANGe <n>|MIN|MAX 

Parameters

<n> description

Query

command description

[SENSe:]FREQuency:CURRent:RANGe?
[SENSe:]FREQuency:CURRent:RANGe? MIN
[SENSe:]FREQuency:CURRent:RANGe? MAX



[SENSe:]FREQuency:VOLTage:RANGe <n>|MIN|MAX

Parameters

<n> description

Query

command description

[SENSe:]FREQuency:VOLTage:RANGe?
[SENSe:]FREQuency:VOLTage:RANGe? MIN
[SENSe:]FREQuency:VOLTage:RANGe? MAX

[SENSe:]FREQuency:VOLTage:RANGe:AUTO <b>

Parameters

<b> description

Query

command description

[SENSe:]FREQuency:VOLTage:RANGe:AUTO?



[SENSe:]FUNCtion [1|2] "<function>"

Parameters

<function> description

"CURRent[:DC]"
"CURRent:AC"
"VOLTage[:DC]"
"VOLTage:AC"
"VOLTage[:DC]:RATio"

"CAPacitance"
"RESistance"
"FRESistance"
"FREQuency[:VOLTage]"
"FREQuency:CURRent"
"PERiod[:VOLTage]"
"PERiod:CURRent"
"CONTinuity"
"DIODe"

"TCOuple"
"TEMPerature"
"NONE"

Query

command description

FUNCtion?

Details

Example

FUNCtion "VOLTage:AC"

FUNCtion2 "CAPacitance"

FUNCtion2 "NONE"



[SENSe:]PERiod:APERture <n>|MIN|MAX

Parameters

<n> description

Query

command description

[SENSe:]PERiod:APERture?
[SENSe:]PERiod:APERture? MIN
[SENSe:]PERiod:APERture? MAX

Details

[SENSe:]PERiod:VOLTage:RANGe <n>|MIN|MAX 

Parameters

<n> description

Query

command description

[SENSe:]PERiod:VOLTage:RANGe?
[SENSe:]PERiod:VOLTage:RANGe? MIN
[SENSe:]PERiod:VOLTage:RANGe? MAX



[SENSe:]PERiod:VOLTage:RANGe:AUTO <b>

Parameters

<b> description

Query

command description

[SENSe:]PERiod:VOLTage:RANGe:AUTO?

[SENSe:]RESistance:RANGe <n>|MIN|MAX 

Parameters

<n> description

Query

command description

[SENSe:]RESistance:RANGe?
[SENSe:]RESistance:RANGe? MIN
[SENSe:]RESistance:RANGe? MAX

[SENSe:]RESistance:RANGe:AUTO <b> 

Parameters

<b> description

Query

command description

[SENSe:]RESistance:RANGe:AUTO?



[SENSe:]RESistance:RESolution <n>|MIN|MAX 

Parameters

<n> description

Query

command description

[SENSe:]RESistance:RESolution?
[SENSe:]RESistance:RESolution? MIN
[SENSe:]RESistance:RESolution? MAX

Details



[SENSe:]RESistance:NPLCycles <n>|MIN|MAX 

Parameters

<n> description

Query

command description

[SENSe:]RESistance:NPLCycles?
[SENSe:]RESistance:NPLCycles? MIN
[SENSe:]RESistance:NPLCycles? MAX

Details

[SENSe:]TCOuple:RJUNction:REAL? 

Query

command description

[SENSe:]TCOuple:RJUNction:REAL?

Details



[SENSe:]TCOuple:RJUNction:RSELect <name> 

Parameters

<name> description

Query

command description

[SENSe:]TCOuple:RJUNction:RSELect?

Details

[SENSe:]TCOuple:RJUNction:SIMulated <n>|MIN|MAX

Parameters

<n> description

Query

command description

[SENSe:]TCOuple:RJUNction:SIMulated?

Details



[SENSe:]TCOuple:TYPE <name>

Parameters

<name> description

Query

command description

[SENSe:]TCOuple:TYPE?

Details

Example

TCOuple:TYPE J

Also see



[SENSe:]TEMPerature:NTCT:A <n>|MIN|MAX

Parameters

<n> description

Query

command description

[SENSe:]TEMPerature:NTCT:A?
[SENSe:]TEMPerature:NTCT:A? MIN
[SENSe:]TEMPerature:NTCT:A? MAX

Details

[SENSe:]TEMPerature:NTCT:B <n>|MIN|MAX

Parameters

<n> description

Query

command description

[SENSe:]TEMPerature:NTCT:B?
[SENSe:]TEMPerature:NTCT:B? MIN
[SENSe:]TEMPerature:NTCT:B? MAX

Details



[SENSe:]TEMPerature:NTCT:C <n>|MIN|MAX

Parameters

<n> description

Query

command description

[SENSe:]TEMPerature:NTCT:C?
[SENSe:]TEMPerature:NTCT:C? MIN
[SENSe:]TEMPerature:NTCT:C? MAX

Details

[SENSe:]TEMPerature:RTD:ALPHa <n>|MIN|MAX

Parameters

<n> description

Query

command description

[SENSe:]TEMPerature:RTD:ALPHa?

[SENSe:]TEMPerature:RTD:ALPHa? MIN

[SENSe:]TEMPerature:RTD:ALPHa? MAX

Details



[SENSe:]TEMPerature:RTD:BETA <n>|MIN|MAX

Parameters

<n> description

Query

command description

[SENSe:]TEMPerature:RTD:BETA?

[SENSe:]TEMPerature:RTD:BETA? MIN

[SENSe:]TEMPerature:RTD:BETA? MAX

Details

[SENSe:]TEMPerature:RTD:DELTa <n>|MIN|MAX

Parameters

<n> description

Query

command description

[SENSe:]TEMPerature:RTD:DELTa?

[SENSe:]TEMPerature:RTD:DELTa? MIN

[SENSe:]TEMPerature:RTD:DELTa? MAX

Details



[SENSe:]TEMPerature:RTD:TYPE <name>

Parameters

<name> description

Query

command description

[SENSe:]TEMPerature:RTD:TYPE?

Details

[SENSe:]TEMPerature:RTD:RZERo <n>|MIN|MAX

Parameters

<n> description

Query

command description

[SENSe:]TEMPerature:RTD:RZERo?

[SENSe:]TEMPerature:RTD:RZERo? MIN

[SENSe:]TEMPerature:RTD:RZERo? MAX

Details



[SENSe:]TEMPerature:SPRTD:RZERo <n>|MIN|MAX

Parameters

<n> description

Query

command description

[SENSe:]TEMPerature:SPRTD:RZERo?

[SENSe:]TEMPerature:SPRTD:RZERo? MIN

[SENSe:]TEMPerature:SPRTD:RZERo? MAX

Details

[SENSe:]TEMPerature:SPRTD:A4 <n>|MIN|MAX

Parameters

<n> description

Query

command description

[SENSe:]TEMPerature:SPRTD:A4?

[SENSe:]TEMPerature:SPRTD:A4? MIN
[SENSe:]TEMPerature:SPRTD:A4? MAX

Details



[SENSe:]TEMPerature:SPRTD:B4 <n>|MIN|MAX

Parameters

parameter description

Query

command description

[SENSe:]TEMPerature:SPRTD:B4?

[SENSe:]TEMPerature:SPRTD:B4? MIN
[SENSe:]TEMPerature:SPRTD:B4? MAX

Details

[SENSe:]TEMPerature:SPRTD:AX <n>|MIN|MAX 

Parameters

<n> description

Query

command description

[SENSe:]TEMPerature:SPRTD:AX?

[SENSe:]TEMPerature:SPRTD:AX? MIN
[SENSe:]TEMPerature:SPRTD:AX? MAX

Details



[SENSe:]TEMPerature:SPRTD:BX <n>|MIN|MAX

Parameters

<n> description

Query

command description

[SENSe:]TEMPerature:SPRTD:AX?

[SENSe:]TEMPerature:SPRTD:AX? MIN
[SENSe:]TEMPerature:SPRTD:AX? MAX

Details

[SENSe:]TEMPerature:SPRTD:CX <n>|MIN|MAX

Parameters

<n> description

Query

command description

[SENSe:]TEMPerature:SPRTD:CX?

[SENSe:]TEMPerature:SPRTD:CX? MIN
[SENSe:]TEMPerature:SPRTD:CX? MAX

Details



[SENSe:]TEMPerature:SPRTD:DX <n>|MIN|MAX

Parameters

<n> description

Query

command description

[SENSe:]TEMPerature:SPRTD:DX?

[SENSe:]TEMPerature:SPRTD:DX? MIN
[SENSe:]TEMPerature:SPRTD:DX? MAX

Details

[SENSe:]TEMPerature:TRANsducer <name>

Parameters

<name> description

Query

command description

[SENSe:]TEMPerature:TRANsducer:TY
PE?

Details



[SENSe:]UNIT <name> 

Parameters

<name> description

Query

command description

[SENSe:]UNIT?

Details

[SENSe:]VOLTage:AC:RANGe <n>|MIN|MAX

Parameters

<n> description

Query

command description

[SENSe:]VOLTage:AC:RANGe?
[SENSe:]VOLTage:AC:RANGe? MIN
[SENSe:]VOLTage:AC:RANGe? MAX



[SENSe:]VOLTage:AC:RANGe:AUTO <b>

Parameters

<b> description

Query

command description

[SENSe:]VOLTage:AC:RANGe:AUTO?

[SENSe:]VOLTage:AC:RESolution <n>|MIN|MAX

Parameters

<n> description

Query

command description

[SENSe:]VOLTage:AC:RESolution?
[SENSe:]VOLTage:AC:RESolution? MIN
[SENSe:]VOLTage:AC:RESolution? MAX

Details



[SENSe:]VOLTage[:DC]:RANGe <n>MIN|MAX

Parameters

<n> description

Query

command description

[SENSe:]VOLTage[:DC]:RANGe?
[SENSe:]VOLTage[:DC]:RANGe? MIN
[SENSe:]VOLTage[:DC]:RANGe? MAX

[SENSe:]VOLTage[:DC]:RANGe:AUTO <b>

Parameters

<b> description

Query

command description

[SENSe:]VOLTage[:DC]:RANGe:AUTO?



[SENSe:]VOLTage[:DC]:NPLCycles <n>|MIN|MAX

Parameters

<n> description

Query

command description

[SENSe:]VOLTage[:DC]:NPLCycles?
[SENSe:]VOLTage[:DC]:NPLCycles? MIN
[SENSe:]VOLTage[:DC]:NPLCycles? MAX

Details



[SENSe:]VOLTage[:DC]:RESolution <n>|MIN|MAX

Parameters

<n> description

Query

command description

[SENSe:]VOLTage[:DC]:RESolution?
[SENSe:]VOLTage[:DC]:RESolution? MIN
[SENSe:]VOLTage[:DC]:RESolution? MAX

Details

[SENSe:]ZERO:AUTO <name>

Parameters

<name> description

Query

command description

[SENSe:]ZERO:AUTO?

Details



SYSTem subsystem

:BEEPer <b>

Parameters

<b> description

Query

command description

BEEPer?

Example

BEEPer ON

:DATA:POINts?

Parameters

Query

command description

:DATA:POINTs?

SYSTem:ERRor?

Query

-102 Syntax error



SYSTem:IDNStr <string>

Parameters

<string> description

Details

SYSTem:LOCal 

Query

SYSTem:REMote

Query

SYSTem:VERSion?

Query

1991.0



TRIGger subsystem

SAMPle:COUNt <n>|MIN|MAX

Parameters

<n> description

Query

command description

SAMPle:COUNt?

SAMPle:COUNt? MIN
SAMPle:COUNt? MAX



TRIGger:COUNt <n>|MIN|MAX|INFinite

Parameters

<n> description

Query

command description

TRIGger:COUNt?

TRIGger:COUNt? MIN
TRIGger:COUNt? MAX

TRIGger:DELay <n>|MIN|MAX

Parameters

<n> description

Query

command description

TRIGger:DELay?
TRIGger:DELay? MAX
TRIGger:DELay? MIN

Details



TRIGger:DELay:AUTO <b>

Parameters

<b> description

0 or OFF
1 or ON

Query

command description

TRIGger:DELay:AUTO?

TRIGger:SOURce <name> 

Parameters

<name> description

Query

command description

TRIGger:SOURce?

Details



In this section:

Troubleshooting

http://www.keithley.com
http://forum.keithley.com

Troubleshooting guide



Running a self-test 

SHIFT CONFIG MENU
ENTER 

ENTER 

TEST PASS

TEST FAIL ERR



Error codes

   -350, "Too many errors" 

   +0, "No error" 

Error code Type Description



Error code Type Description



Error code Type Description



Error code Type Description



In this section:

Additional Model 2110 information 

http://www.keithley.com

The Low Level Measurements Handbook: Precision DC Current, Voltage, and Resistance 
Measurements
Switching Handbook: A Guide to Signal Switching in Automated Test Systems

Next steps



In this appendix:

Introduction

Line fuse replacement 

Disconnect the line cord at the rear panel and remove all test leads connected to the 
instrument before replacing the line fuse. Failure to do so could expose the operator to 
hazardous voltages that could result in personal injury or death. 

Maintenance



Figure 38: Plug in power switch

To prevent injury, death, or instrument damage, use only the correct fuse type. 

Figure 39: Remove voltage selector



Figure 40: Removing a broken fuse

Current input fuse replacement

Disconnect the line cord at the rear panel and remove all test leads connected to the 
instrument before replacing a current input fuse. Failure to do so could expose you to 
hazardous voltages that could result in personal injury or death. 
 
Replace the fuse with recognized fuses with the same rating (250 V/250 mA T). Failure to 
use the correct fuse can result in personal injury and instrument damage. If the instrument 
repeatedly blows fuses, have the unit serviced at an authorized repair facility. 



Figure 41: Current input fuses

Upgrading the firmware
http://www.keithley.com



In this appendix:

Overview

Status byte and SRQ

Status register sets

Status model



Error Queue and Output Buffer

Figure 42: Status model



Clearing registers and queues

Common and SCPI commands to reset registers and clear queues

Commands Description Ref.

To reset registers:

To clear error queue:

Programming enable registers 

Reading registers



Status byte and service request (SRQ) 

Status Byte Register

Status Byte Register

Bit Definition Decimal 
value

Description

Using the Message Available Bit (MAV)



Service request



Status structure

Using serial polling and SRQ



Knowing when a command sequence is finished

SPE, SPD (serial polling)

Read the Status Byte by using *STB? 

Status byte and service request commands

Status Byte and Status Byte Enable Register commands

Command Description



Status register sets 

Standard Event Register



Standard Event Register

Bit Definition Decimal 
value

Description

0

1
2

3

4

5

6
7

Monitor the contents of the Output Buffer by using *OPC



Questionable Data Register

Questionable Data Register

Bit Definition Decimal 
value

Description

0

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

Status reporting command summary



In this appendix:

Communication interfaces 

Selecting an interface

USB communications

Communication interface



http://www.ni.com

Communicate with the instrument

Add

Figure 43: Select Operation dialog box

Next



Figure 44: Select Communication Bus dialog box

USB
Next

Figure 45: Select Instrument Driver dialog box

Auto-detect Instrument Driver - Model
Next



Next

Figure 46: Name Virtual Instrument dialog box

Finish
Cancel

File > Save
File > Open Instrument



Figure 47: Keithley Communicator Open Instrument

OK

Pass/fail output from USB connector



Figure 48: USB connector

Contact number Signal name Typical wiring assignment Description

SHIFT CONFIG
INTERFACE

ENTER

GPIB

USB

ENTER



Additional USB information

Connecting multiple USB instruments to the computer

Bus powered

Self powered

GPIB setup

GPIB standards

Install the GPIB cards in your computer

Install the GPIB driver software



Communication with the instrument

Keithley 
Instruments > KI-488 > KI-488 Diagnostic Tool

Keithley Instruments > 
GPIB-488-CEC > TrTest

Terminator

Front-panel GPIB operation

Error and status messages

Local key



GPIB reference

General bus commands

General bus commands

Command Effect on Model 2110

LOCAL

REN

IFC

LLO

GTL



DCL

SDC

GET

SPE, SPD

GPIB status indicators

Configure the GPIB controllers

Keithley Instruments > KI-488 > KI-488 Diagnostic Tool



Keithley Instruments > GPIB-488 > 
GPIB Configuration

Supplied software

http://www.keithley.com/support

Instrument driver types



VXIPnP drivers

LabVIEW drivers

Native LabVIEW drivers

http://zone.ni.com/devzone/cda/tut/p/id/3271

LabVIEW driver wrappers

Obtaining instrument drivers

http://www.keithley.com/support



Instrument driver examples

Keithley 
Instruments > Model Number

IVI shared components

Interchangeable Virtual Instruments (IVI) style drivers

http://www.ivifoundation.org

http://pacificmindworks.com/docs/Making%20the%20Case%20for%20IVI.pdf

NI CVI runtime engine

NI IVI Compliance Package



Keithley I/O layer

NI-VISA Runtime

Keithley Configuration Panel

Keithley Communicator

Computer requirements for the Keithley I/O Layer



How to uninstall previous versions of the Keithley I/O Layer

Add/Remove Programs

How to install the Keithley I/O Layer

http://www.keithley.com
Support model number Software Driver

index.html
Software

Next
Install



http://www.keithley.com

Special installation considerations

Mismatch between IVI Shared Components and IVI Engine Detected

Non-National Instruments VISA detected



Installation troubleshooting

Modifying, repairing, or removing Keithley I/O Layer software



Addressing instruments with VISA

Addressing instruments using USB
USB[board]::manufacturer ID::model code::serial number[::USB interface

number][::INSTR]

board 0

manufacturer ID
05E6

model code
707B

serial number

USB interface number
0



Addressing instruments through GPIB

INSTR

INTFC

GPIB[board]::primary address[::secondary address][::INSTR]

board
board

primary address

secondary address

Sending raw commands to an instrument



VISA-C sample code

#include "stdafx.h" 
#include <visa.h> 

#define checkErr(fCall)      if (error = (fCall), (error = (error <
0) ? error : VI_SUCCESS)) \ 

{goto Error;}  else error = error 

int _tmain(int argc, _TCHAR* argv[]) 
{
      ViSession defaultRM, vi; 
      char buf [256] = {0}; 
      ViStatus  error = VI_SUCCESS; 

     /* Open session to GPIB device at address 22 */ 
      checkErr(viOpenDefaultRM(&defaultRM)); 
      checkErr(viOpen(defaultRM, "GPIB0::14::INSTR", VI_NULL,VI_NULL, &vi)); 

      /* Initialize device */ 
      checkErr(viPrintf(vi, "*RST\n")); 

      /* Send an *IDN? string to the device */ 
      checkErr(viPrintf(vi, "*IDN?\n")); 
      ViUInt16 status = 0; 
      do 
      { 
      checkErr(viReadSTB(vi, &status)); 
      printf("ReadSTB = %X\n", status); 
      } while(status == 0); 

      /* Read results */ 
      checkErr(viScanf(vi, "%t", &buf)); 
      /* Print results */ 
      printf ("Instrument identification string: %s\n", buf); 

      /* Close session */ 
      checkErr(viClose(vi)); 
      checkErr(viClose(defaultRM)); 

Error:

      if(error < VI_SUCCESS) 
printf("Visa Error Code: %X\n", error); 

      printf("\nDone - Press Enter to Exit"); 
   getchar(); 

      return 0; 
}



VISA-COM sample code

using Ivi.Visa.Interop; 

namespace WindowsApplication1 
{

      public class IdnSample: System.Windows.Forms.Form 
      { 
private Ivi.Visa.Interop.FormattedIO488 ioDmm; 
      // 

}
}

      private void IdnSample_Load(object sender, System.EventArgs e) 
      { 

ioDmm = new FormattedIO488Class(); 

SetAccessForClosed();
   } 

      private void btnInitIO_Click(object sender, System.EventArgs e) 
      { 

       try 
{

ResourceManager grm = new ResourceManager(); 
ioDmm.IO = (IMessage)grm.Open("GPIB::16::INSTR", 

AccessMode.NO_LOCK, 2000, ""); 
ioDmm.IO.TerminationCharacterEnabled = true; 

}
catch (SystemException ex) 
{

MessageBox.Show("Open failed on " + this.txtAddress.Text + " " + 
ex.Source + "  " + ex.Message, "IdnSample", MessageBoxButtons.OK, 
MessageBoxIcon.Error);

ioDmm.IO = null; 
}

      } 




