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Section 1

Introduction

In this section:
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Welcome

Thank you for using a Keithley Instruments product. This manual provides information about the
following start-up software and utilities included with your product:

e KI-Tool
e KiI-Link

What is the KI-Tool?

The KI-Tool software does not require programming to provide charting and graphing capabilities,
simplifying setup and basic measurement applications requiring graphical data representation. Scale,
offset, and level can be adjusted to fine-tune images for visual evaluation of signal and noise
elements over time. It also includes tabular data and Standard Commands for Programmable

Instruments (SCPI) command prompt windows for maximum flexibility. Data sets can also be saved to
disk files.
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The KI-Tool software simulates the front-panel operation of a Keithley Instruments digital multimeter,
including the following functions:

e DC voltage (DCV)

e AC voltage (ACV)

e DC current (DCI)

e AC current (ACI)

e 2-wire resistance (2Q)

e 4-wire resistance (4Q)

e Frequency (FREQ)

e Period
e Continuity (CONT)
e Diode ()

e Resistance temperature detectors (TEMP)

e Thermocouple {TCOUPL)

e Capacitance (4F)

The KI-Tool software allows you to quickly control the instrument over USB or GPIB (if equipped).

The KI-Tool software provides MIN, MAX, AVG, and count math functions.

What is the KI-Link?

Kl-Link software provides Microsoft® Word and Excel® add-in tools for remotely storing and recalling
the measured values from these applications.

System requirements

Operating system
The KI-Tool and KI-Link applications run on computers with the following versions of the Microsoft
Windows® operating system:
e Microsoft Windows XP Home, Professional, or Tablet PC Edition with Service Pack 3 (32 bit) or
Service Pack 2 (64 bit)

e Windows Server® 2003 (32 bit and 64 bit; Service Pack 2 required for 64 bit); Windows Server
2008 or 2008 R2 (32 bit and 64 hit)

e Windows Vista® Home Basic, Home Premium, Business, Ultimate, or Enterprise with Service
Pack 2 (32 bit and 64 bit)

e Windows 7 Starter, Home Premium, Professional, Ultimate, or Enterprise (32 bit and 64 bit)

1-2 2110-921-01 Rev. A/ July 2012
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NI-VISA Runtime

NI-VISA™ is National Instruments (NI™) implementation of the VISA standard. There are two
versions: a full version and a run-time version. The Keithley I1/O Layer (KIOL) contains a licensed
version of the NI-VISA Run-Time Engine that contains only the binary files (DLLs) that allow the NI-
VISA drivers to operate.

If you already have NI software (such as LabVIEW™ or LabWindows™) installed, you have a valid
license that can be used with Keithley drivers and application software.

If you do not have NI software installed, you must install the KIOL to install the the drivers.

Obtaining the software

The required software is provided on the CD-ROM that came with your instrument. This software is
also available on the Keithley Instruments website (http://www.keithley.com).

2110-921-01 Rev. A/ July 2012 1-3
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Installing the software

In this section:

Installing the SOftWare ... 2-1
Connecting instruments to @ COMPULET...........uevveeeeeiiiiiiiieeeenn. 2-2

Installing the software

To install NI-VISA:

Refer to the reference manual for information about installing NI-VISA. The reference manual is
located on the CD-ROM that came with your instrument.

Information about installing NI-VISA is also available on the Keithley Instruments website
(http://www.keithley.com).

To install the KI-Tool and KI-Link software:
The installation software is located on the CD-ROM that came with your instrument.

1. Run the executable file to install the software.
2. Select your language.

3. When the Keithley Instruments Software Setup wizard displays, follow the instructions to install
the software.

During the software installation, the Software Setup wizard places KlI-Tool, Excel Add-In, and Word
Add-in icons on the computer desktop and in the program/start menu. The following figure shows
what the desktop icons look like:

Figure 1: KI-Tool icons
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To remove the software:

If it is ever necessary to remove the software, use the Uninstall selection in the Keithley Instruments
folder under the program/start menu.

Figure 2: Uninstall

| Keithley Instruments
Keithley Communicator
=] Keithley Configuration Panel
_,f; Uninstall
L. KESCPI
| KI-LINK
I. KI-TOOL

1. Click Uninstall.

2. When the Keithley Instruments Software Uninstall wizard displays, follow the instructions to
uninstall the software.

Connecting instruments to a computer

NOTE

Make sure you install the NI-VISA Runtime (on page 1-3) before you connect instruments to a
computer.

NOTE

Connect the instrument to the computer before starting the KI-Tool software.

Using USB

A USB cable is shipped with the instrument. If the original cable is not available, you will need a USB
cable with a USB Type B connector on one end and a USB type A connector on the other end for
each instrument you plan to connect to the computer at the same time using the USB interface.

1. Connect the Type A end of the cable to the host computer.

2. Connect the Type B end of the cable to the instrument.

3. Turn power to the instrument on.

4. When the host computer detects the new USB connection, the Found New Hardware Wizard will
start.

5. Onthe "Can Windows connect to Windows Update to search for software?" dialog box, click No,
and then click Next.

6. Onthe "USB Test and Measurement device" dialog box, click Next, and then click Finish.

2-2 2110-921-01 Rev. A/ July 2012
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Using GPIB

GPIB is an optional interface and may not be installed on the instrument. If the GPIB interface is
available on your instrument, refer to the Reference manual that came with your instrument for
information about using GPIB.

2110-921-01 Rev. A/ July 2012 2-3
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Kl-Tool

In this section:
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Starting the KI-Tool Software
NOTE

Connect the instruments to the computer first, before starting the KlI-Tool software. If you forget to
connect the instruments first, you can click Refresh on the Settings menu to display the instruments.
Refer to Refresh (on page 3-18) for details.

To start the KI-Tool software from the desktop:
Double-click the KI-Tool software icon, shown in the following figure. The KlI-Tool software opens.

Figure 3: KI-Tool icon

£\

KI-Tool

If the KI-Tool software icon is not on your desktop, perform the procedure below to start the KI-Tool

software from the Windows start menu.

To start the KI-Tool software from the start menu:

1. Click Start, All programs, and then click the Keithley Instruments folder. The folder opens, as
shown in the following figure.

Figure 4: Start menu

| Keithley Instruments
Keithley Communicator
=] Keithley Configuration Panel
1% Uninstall
| KESCPI
| KI-LINK
I KI-TOOL
& Ki-Tool
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2. Click the KI-TOOL folder.
3. Click KI-Tool. The KI-Tool software opens.

Changing the language

By default, the KI-Tool software displays menu items in English. You have the option to change the
language to Chinese. If you select another language, the Kl-Link software will display menus in the
selected language. Refer to the Help (on page 3-26) topic for information about how to change the

language.

Workspace
The workspace is the environment that appears when you open the KI-Tool software. The workspace
contains areas which provide:
e Access to tools to configure instruments connected to the computer.
e Access to tools and menu items to control the KI-Tool software's charting and graphing
capabilities.
The following figure shows the KI-Tool software workspace. The workspace is divided into seven
areas, described in the following topics.
Figure 5: KI-Tool Workspace
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(1) Menu bar

The menu bar provides menus and buttons to configure and run the KI-Tool software. The menu bar
is located at the top of the user interface. Refer to Menus (on page 3-6) for information about the
menus on the menu bar.

(2) Toolbar

The toolbar contains tools to control the KI-Tool software operation and to set up functions.

M Click the start icon to start plotting data on the graph.

® | Click the stop icon to stop plotting data on the graph.

@| Click the settings icon to open the Device Settings (on page 3-7) menu.

(3) Instrument List
For each instrument connected to the computer, the Instrument List:
e |dentifies the instrument by its model number and serial number

e Shows the present function and range selected
e Provides a drop-down menu to select a second measurement (2ND) function, if desired

(4) Graph Settings

The Graph Settings area provides controls to scale and control the graph. The following figure shows
the Graph Settings area.

Figure 6: Graph Settings

Up
Shift Graph
Dn|
Y-Scale ‘ 50
Offset ’07 SET
Reading Speed ‘Eﬂms ﬂ
X-Max ‘100 readings ﬂ

Shift Graph

The Shift Graph control allows you to shift positions of the lines on the graph. This feature is useful
when graphing dual measurements or graphing data from multiple instruments. Use the Up and Dn
(down) buttons to position the lines on the graph display.

Each time you click a button, the graph shifts up or down by one division, changing the position of the
zero-line.

2110-921-01 Rev. A/ July 2012 3-3
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Y-Scale

The Y-Scale control allows you to adjust the size of the vertical axis division. Use the Up and Dn
(down) buttons to increase and decrease the span of the plots.

Offset

The Offset control allows you to apply an offset to each data point by adding or subtracting the value
entered. Enter the offset value and click the SET button.

Reading Speed

The Reading Speed control allows you to set the amount of time in milliseconds (ms) that the
instrument takes between readings. Select the Reading Speed from the drop-down menu.

X-Max

The X-Max control allows you to select the maximum number of readings that will display on the
completed graph. When you select an X-Max value, the KI-Tool software will show all the readings
until it reaches the X-Max number of readings. Then, it will show the last X-Max number of readings.
For example, if the instrument takes 1000 readings and X-Max is set to 100, the KI-Tool software will
only display 100 readings on the completed graph.

(5) Instrument Information

The Instrument Information display shows information about each instrument that is connected
including:

e Model number and serial number

e Selected function

e Line color

e The reading that the instrument is presently taking. This display changes each time the
instrument tales a reading. When the instrument is not taking readings, the display shows the last
reading taken.

The Instrument Information display only shows information about one instrument at a time. Select the
instrument to display from the Instrument List as shown in the following figure.

2110-921-01 Rev. A/ July 2012
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Figure 7: Select instrument from Instrument List to display readings

¢ 1_IND

MODEL 2100-USBTMC-1310510

MODEL 2110-USBTMC-1373363

—MAIN
Function : DCV
Range : AUTO

Display Function : IF'REQ

L

FREQ [ | 0

9]
Shift Graph _D_nlEI

¥Scate [ gl
D

ofset[0  SET
Eeading Speed Iijs j

100
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(6) Function Panel

Select the function you want the instrument to perform by clicking the desired function button. See the

following table for a description of each function.

Button Function

DCI DC current measurement.

ACI AC current measurement.

4w 4-wire (Q 4) resistance measurement.
PERIOD Period measurement.

DIODE Diode (Pt) test.

TCOUPL Thermocouple temperature measurement.
DCV DC voltage measurement.

ACV AC voltage measurement.

2w 2-wire (Q 2) resistance measurement.
FREQ Frequency measurement.

CONT Continuity test.

TEMP RTD temperature measurement.
CAP Capacitance (4F) measurement.

(7) Graph Display

The Graph Display area shows the readings from all connected instruments in a graphical format.
Readings will not display until you select Start Readings (on page 3-24) from the Operation menu.

Menus
The menu bar provides the following menus:
e Settings (on page 3-6)
e Record (on page 3-18)
e Operation (on page 3-23)
e Tool (on page 3-24)
e Help (on page 3-26)
Settings
Use the Settings menu to configure device and reading settings.
The Settings menu has four selections:
e Device Settings (on page 3-7)
e Reading Settings (on page 3-12)
e Refresh (on page 3-18)
e Exit (on page 3-18)
3-6 2110-921-01 Rev. A/ July 2012
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Device Settings

Use Device Settings to set up the selected instrument. Alternatively, you can copy the present local
settings from the instrument. Depending on which model instrument you are setting up, the Device
Settings window may have different settings.

The following figure shows the Device Settings window for an instrument equipped with second
measurement (2ND) function capabilities.

Figure 8: Device Settings window (instrument with 2ND function capabilities)

@ y

‘ Device List
MODEL 2110-USBTMC-1511128
Setting @ @ @
Function Range Resolution
[auTo -|[10PLC -]
DC Current
AC Voltage 2ND function Range NPLC
AC Current - r
Resistance] 2W) NONE i — J
Resistance(4W)
Frequency
Period
Continuity
Diode
TEMP
TCOUPLE 6
DC Ratio
CAP : .
Submit Get Multimeter Setting
|
@ Exit
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The following figure shows the Device Settings window for an instrument without 2ND function
capabilities.

Figure 9: Device Settings window (instrument without 2ND function capabilities)

@\ N .. B8
\ Device List

MODEL 2100-USBTMC-1310510
MODEL 2110-USBTMC-1373363

— Settings -

[auTo ~ ] |slow 5 Digits =
DC Current

AC Voltage

i AC Current

Resistance(2W)

| Resistance(4W)

Frequency

Period

Continuity

Diode

TEMP
TCOUPLE 0
DC Ratio

Submit i Get Multimeter Setting “)
= I

Function Range Resolution |

(1) Device List
Lists the instruments connected to the computer.

If you want to view or change an instrument's settings, click to highlight the instrument.

NOTE

If you want to use the configuration settings already set from the instrument's front panel, click Get
Multimeter Settings.

3-8 2110-921-01 Rev. A/ July 2012
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(2) Function
Lists the functions available for the instrument.

To configure a function:

1. Click the function you want to configure. After you select a function to configure, the labels for the
drop-down menus will change depending on which function you are configuring. See the following
table for information about the labels associated with each function.

2. Configure additional settings as necessary:

e (4) Resolution, Filter, Aperture, or Unit (on page 3-10)

e (5) 2ND function (if equipped) (on page 3-11)

e (6) Range (for 2ND function, if equipped) (on page 3-12)

e (7) NPLC, Bandwidth, Aperture, Integration Time, and Type (on page 3-12)
3. Click Submit when you are finished with the configuration.

NOTE

You must click Submit for the settings to take effect.

See the figure in the Device Settings (on page 3-7) section for information about what the numeric
designators in the following table indicate.

2110-921-01 Rev. A/ July 2012 3-9
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Function (2) |Label (3) Choices Label (4) Choices
DC Voltage Range AUTO, 100m Vdc, 1 Vdc, |Resolution 0.001 PLC, 0.006 PLC, 0.02 PLC, 0.06
10 Vdc, 100 Vdc, 1000 PLC, 0.2 PLC, 0.6 PLC, 1 PLC, 10
Vdc PLC, 100 PLC
DC Current Range AUTO, 10m Adc, 100 Adc, | Resolution 0.001 PLC, 0.006 PLC, 0.02 PLC, 0.06
1 Adc, 3 Adc, 10 Adc PLC, 0.2 PLC, 0.6 PLC, 1 PLC, 10
PLC, 100 PLC
AC Voltage Range AUTO 100m Vdc, 1 Vdc, Filter 3 HZ, 20 HZ, 200 HZ
10 Vdc, 100 Vdc, 750 Vdc
AC Current Range AUTO, 1 Adc, 3 Adc, 10 Filter 3 HZ, 20 HZ, 200 HZ
Adc
Resistance Range AUTO, 100 ohm, 1K ohm, | Resolution 0.001 PLC, 0.006 PLC, 0.02 PLC, 0.06
(2W) 10K ohm, 100K ohm, PLC, 0.2 PLC, 0.6 PLC, 1 PLC, 10
ohm, 1M ohm, 10M ohm, PLC, 100 PLC
100M ohm,
Resistance Range AUTO, 100 ohm, 1K ohm, | Resolution 0.001 PLC, 0.006 PLC, 0.02 PLC, 0.06
(4W) 10K ohm, 100K ohm, PLC, 0.2 PLC, 0.6 PLC, 1 PLC, 10
ohm, 1M ohm, 10M ohm, PLC, 100 PLC
100M ohm,
Frequency Range AUTO, 100m Vdc, 1 Vdc, |Aperture 0.01 Sec, 0.1 Sec, 1 Sec
10 Vdc, 100 Vdc, 750 Vdc
Period Range AUTO, 100m Vdc, 1 Vdc, |Aperture 0.01 Sec, 0.1 Sec, 1 Sec
10 Vdc, 100 Vdc, 750 Vdc
Continuity N/A N/A N/A N/A
Diode N/A N/A N/A N/A
TEMP Sensor PT100, D100, F100, Unit C, F K
PT385, PT3916, NTCT,
SPRTD, USER
TCOUPLE Sensor K,J,R,S, T,E,N, C Unit C, F K
DC Ratio Range AUTO, 100m Vdc, 1 Vdc, [Resolution 0.001 PLC, 0.006 PLC, 0.02 PLC, 0.06
10 Vdc, 100 Vdc, 1000 PLC, 0.2 PLC, 0.6 PLC, 1 PLC, 10
Vdc PLC, 100 PLC
CAP Range AUTO, 1nf, 100nf, 100nf, |[N/A N/A
1 yF, 10 pF, 100 uF
(3) Range or Sensor
Lists the ranges available for the function you selected in the list of functions. If you selected TEMP or
TCOUPLE, this list will list sensors.
To make a selection, open the drop-down menu and click the range or sensor. Or, click AUTO to use
autorange.
(4) Resolution, Filter, Aperture, or Unit
Open the drop-down menu and click the appropriate choice for the function you selected.
3-10 2110-921-01 Rev. A/ July 2012
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(5) 2ND Function (if equipped)

The Model 2110 is equipped with a dual-measurement feature. It allows a user to configure the
instrument to take two different measurements in a sequential order and to display the results
simultaneously.

If you are using the KI-Tool software with an instrument that provides dual-measurement capability,
the second measurement function (2ND) settings display in the Device Settings window. If you are
using an instrument without this capability, no 2ND function settings are present.

See the following table for information about the 2ND functions available for each main measurement
function.

The main measurement function you select determines which 2ND functions are available. In the
following table, the symbol (e) indicates which 2ND functions are available for each main
measurement function. Diode and continuity testing are not available as a 2ND functions.

2ND function
Main function DCV | ACV | DCI | ACI 02/04 | FREQ FREQ PERIOD | PERIOD | CAP | TEMP | TCOUPL
(VOLT)| (CURR) | (VOLT) | (CURR) (RTD)

DCV . . . . .
ACV . . . . .
DCI . . . . . . . .
ACI . . . .
Q2/Q4 .
FREQ (VOLT) . . . . R
FREQ (CURR) . . . .
PERIOD (VOLT) | e . . . R
PERIOD (CURR) . . . R
CAP .
TEMP (RTD) .
TCOUPL . . . . . . . . . . .

Open the drop-down menu and click the appropriate choice for the 2ND function you selected.

NOTE

If you want to stop taking two different measurements, click NONE to remove the 2ND function.

2110-921-01 Rev. A/ July 2012 3-11
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(6) Range (for 2ND Function, if equipped)

Lists the ranges available for the 2ND function you selected in the list of 2ND functions. The 2ND
function you select determines what ranges are available.

Open the drop-down menu and click the appropriate choice for the 2ND function you selected. Refer
to (5) 2ND function (if equipped) (on page 3-11) for information about selecting a 2ND function.

NOTE

Click AUTO to select autorange.

(7) NPLC, Bandwidth, Aperture, Integration Time, and Type

Open the drop-down menu and click the selection you want.

(8) Submit

Click the Submit button when you are finished configuring the KlI-Tool software to take readings. If
you do not click Submit, the settings will not take effect.

(9) Get Multimeter Settings

Use the Get Multimeter Settings button to retrieve the present instrument configuration to the
Device Settings window.

(10) Exit

Use the Exit button to close the Device Settings window.

Reading Settings

Use Reading Settings to configure the following KI-Tool software settings:

e Store the readings from multiple devices simultaneously.

e Display the readings in the color you select.

e Save the readings to a record.

Reading Mode

Select Single Device (on page 3-13) or Multiple Devices (on page 3-14).

3-12 2110-921-01 Rev. A/ July 2012
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Single Device

Click Single Device to configure the instrument to take readings on one device only. The KlI-Tool
software displays the following dialog box.

Click the Change Color and 2ND Change Color buttons (if present) to change the color(s) of the
graph display.

Figure 10: Reading Mode (single device)

{ D Eeading Mode can be set to read data from a single

device or multiple devices simultaneously.

~Reading Mode
&+ Single Device
" Multiple Devices
|

. Change Color l. IND Change Culnrl

[T Save | Pleasze select a record. _'v]
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Multiple Devices

The Multiple Device selection is only available when multiple instruments are connected to the
computer. The maximum number of devices you can connect is four.

To configure more than one instrument:
1. Select Multiple Devices. The KlI-Tool software displays the Reading Settings dialog box.

2. Click the >> and << buttons to toggle between the settings for different instruments. See the
following figures for the Reading Setting dialog boxes for a computer with two instruments.

Figure 11: Reading Settings for first instrument
s . i
resingsevngs

Feading Mode can be set to read data from a single
@ device or multiple devices simultaneously.

Reading Mode

" Single Device

& Nultiple Devices

— Bettings

Device [MODEL 2100-USBTMC-1310510 ==|

. Change Color

| Please select a record.
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Figure 12: Reading Settings for second instrument
(Reading sering: DN

@ Eeading Mode can be set to read data from a single I

device or multiple devices simultaneoushy.

Eeading Mode
" Bingle Device

& MMultiple Devices

— Settings

Dewvice ODEL 2110-USBTMC-1373343 {{l }}I

. Change Color | . 2D Change C-G].UII

[T Save I Please select a record. j

0K
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Change Color
Configure the KI-Tool software to display the graphs for each instrument in the color you choose.

Not all instruments support Dual Measure. Refer to (5) 2ND function (if equipped) (on page 3-11) for
details. You cannot select Dual Measure; the KI-Tool software enables Dual Measure when you
select 2ND function. If Dual Measure is enabled, you will be able to select a color to graph the 2ND
function.

To select a color:
1. Click Change Color, the KI-Tool software displays the color palette as shown in the following

figure.
2. Select the color.
3. Click OK.

If a 2ND Change Color button is on the Reading Settings dialog box, repeat steps 1 through 3 to
change the 2ND color.

Figure 13: Color palette

e

Color ww
Basic colors:

H FET NN
Hl FMENENEN
EENNEENEN
EN EEEEEN
AN EEEENEN
1. A N B NoN Bm
Cugtom colors:

el I Il J6E e N
| L IML T BTN

Define Custom Colors >

r ok | Cancel |

(1]
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Save

Use Save to record readings. You can save up to 10 records.
To record readings:

1. Select the Save check box.

2. Select one of the numbered records for recording readings in the drop-down menus.

3. If you are recording from multiple instruments, refer to Multiple Devices (on page 3-14) for
information about toggling between the different devices.

Figure 14: Select Save to record readings
(Resangsecngs ‘

' Feading Mode can be set to read data from 3 single

device or multiple devices simultanecushy

Reading Mode

@ Single Device

™ Multiple Devices

The KI-Tool software date and time stamps previously recorded records in the following format:
yy / mm / dd -- hh - mm : 00
Where:

e yy = last two digits of the year
e mm=month

e dd = day of the month

e hh = hours in 24 hour format
e mm = minutes

e ss=seconds
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Refresh

If you connect additional instruments to your computer after starting the Kl-Tool software, click
Refresh to add them to the instrument list.

Exit

Click the Exit button to close the KI-Tool software.

Record

Use the Record menu to view and chart previously saved records. Refer to Save (on page 3-17) for
information about saving records.

The Record menu has two selections:

e View Record (on page 3-18)
e Chart Record (on page 3-20)

View Record

Use the View Record selection to view previously saved records.

The KI-Tool software displays a maximum of 10 previously recorded readings on the Record List.
Click a record to select and display it.

Use the buttons in the View Record dialog box to perform the following operations on the records:
e Refresh Record - Update the display.

e Delete - Delete a saved record.
e Qutput to CVS - Export the saved record to CSV format. Microsoft Excel uses this format.
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Figure 15: View Record

Vi o e — =
Record List
Record | (12705707 —16:15:00) - Refresh
Record 2 (12/05/ 12 - 16:34:22) T
Record 3 (12/05/23 =20 104 - 36) 5|
Fecord 4 12/08/23 _20:04:38 | Dielete Record
e R . owweay
Becord Contents
Value |Value 2ND |1 +|DateQuantity. 463
1 0.000085 540400512 1| MAX: 0.0001990
2 0.000141 539973144 1 . 00001268
3 0.000014  528.0287471 . 0.0000304
4 0.000110  539.930969 1 .
5 0.000026 539928710 1
6 0.000122  528.186828 1
7 0000017 527.966125 1
8 0.000107  539.570922 1
g 0000028 539482604 1 Dinte Filter
10 0.000090  539.718688 1 a3
11 0000040 539950561 | |l | |
12 0.000101 5398659051 o/ |
13 0000021 549658325 1
14 0000107 239665649 | Y
15 0.000020 530740877 1 | Soe |
16 0.00010L 5399636841
17 0000018  539.943603 1 £ v
18 0.000114  527.793701 1 | [1 :& ]
=44 ~Rmmamal o ERaIAIILl

Record Display

The Record Display lists the following information for each reading in the record:

e Record number (in the first column)

e Value - the reading value

e Value_2ND - the reading value for the 2ND function. If the instrument is not configured for a 2ND
function, the field will be blank. If the instrument does not support a 2ND function, the field will not

be present.

e Time - the time the reading was taken in hours, minutes, and seconds. The time is displayed in

24-hour format.

Data Quantity

Displays the number of readings taken.

2110-921-01 Rev. A/ July 2012
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MAX MIN AVG

Displays the following information:

e MAX - the value of the maximum (highest) reading in the record.

e MIN - the value of the minimum (lowest) reading in the record.

® AVG - the average value of all readings in the record.

Data Filter

The Data Filter allows you to set upper and lower boundaries to sort the readings.

To use the data filter:

1. Enter the upper limit in the HI Limiter field.
2. Enter the lower limit in the LO Limiter field.
3. Click Search to start the filter.

Range Browsing

Use the Range Browsing menu to select a range of readings within the record to view.

Exit

Click the Exit button to close the View Record window.

Chart Record

Use Chart Record to draw graphs of previously saved readings.

The following figure shows the Chart Record window. The window has seven areas described in the
following topics:

3-20
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Figure 16: Chart Record

Chart Record =
Settngs R
i - * . - 1 D!H‘u"-'ll'lﬂ
Becord 3 (12/06/12-15:24:15) =| Data Quantity: 463 .
A T - ==
ColorPrnt  [] ChangeColor | YScale [S0u - HDDrawing
Clear
+ Drawing data from {50 to | 100
! Exit

12706/ 12-135:24:135 D000 1 00859-H05000

Settings

Use the Settings area of the Chart Records window to set up the following charting operations:

Select a record to chart.
Display the records in the color you select.
Set the Y-scale for the chart.

2110-921-01 Rev. A/ July 2012
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The following figure shows the Settings area. Refer to the following topics for descriptions of the
settings.

Figure 17: Settings

Settings

| Data Quantity:

|:| Change Color Y-Scale | 1 _:J

{* Drawing with all

(" Drawing data from | to l

Select Record
Open the drop-down menu and select a previously saved record you want to chart.

Data Quantity
This field displays the number of readings in the selected record.

Change Color
Click the Change Color button to display the color palette.Select the color for the record display.

Y-Scale
Open the drop-down menu and select the appropriate Y-Scale (vertical) measurement unit for the
chart.

Drawing with all

Select Drawing with all to use all readings in the record to draw the chart.
Drawing data from

Select Drawing data from to choose a section of readings in the record to graph.

1. Enter the reading number of the first entry for the graph.
2. Enter the reading number of the last entry for the graph.

For example, if the Data Quantity is 22, you can use this selection to start the chart at reading number
12 and end it at reading number 20.

If you enter a reading number that is greater than the total number of readings, the following error
message displays.

Figure 18: KI-Tool Error

0' Owver-range! Please re-enter.
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Graph
The KI-Tool software graphs the data and displays the chart.

Drawing

Use the Drawing button to instruct the KI-Tool software to create the chart based on the selections in
the Settings.

2ND Drawing (if equipped)

If the record you are charting has a 2ND function measurement, use the 2ND Drawing button to plot
the 2ND function measurement readings.

Clear

Use the Clear button to reset the display to blank.

Exit

Use the Exit button to close the Chart Record window.

Data Selection Slider

Use the Data Selection Slider to step through data points.

Operation
The Operation menu instructs the instrument to start or stop taking measurement readings.
The Operation menu has three selections:
e Multiple Readings (on page 3-24)
e Start Readings (on page 3-24)
e Stop Readings (on page 3-24)
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Multiple Readings

Multiple Readings keeps the chart from updating while the instrument is taking readings. The KI-Tool
software stores the readings in a file and does not display dynamic curves.

Multiple Readings takes a specified number of measurements and puts them into the specified lists.
When you select Multiple Readings, stop is enabled while data is being taken.

The following figure shows the Multiple Readings dialog box. The following topics describe the fields
in the Multiple Readings dialog box.

Figure 19: Multiple readings

Multiple Readings [a

MODEL 2110-USBTMC-1311124

MODEL 2110-USBTMC-1311128

Number of Readings |1
Record List _ el

| StartReading | | | Exit |

Instrument List

Use Instrument List to select the instrument to use to take the readings.

Number of Readings

Enter the number of readings you want the instrument to take. The minimum number of readings you
can take is 1 and the maximum number is 50,000.

Record List
Open the drop-down menu to select the record that the instrument will use for storing readings.

Start Readings

Click the Start Readings button to start the measurements.

Stop Readings

Click the Stop Readings button to stop the measurements.

Tool

Use the Tool menu has a command control submenu that provides an interactive dialog box for
sending SCPI commands to the instruments connected to your computer. Refer to your instrument's
Reference manual for information about SCPI commands.
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Command Control

The following figure shows the Command Control dialog box. The following topics describe the fields
in the Command Control dialog box.

Figure 20: Command Control

Command Control {i—hj

MODEL 2110-USBTMC-1311 lij

Send String -
*IDIN?
Query Write Read
| String Received :

Device List

The Device List drop-down menu lists the instruments connected to the computer. Open the drop-
down menu and click the instrument you want to configure, operate, or command.

Send String

Enter the SCPI commands in the Send String dialog box.

Query

Use the Query button to send the command in the Send String field to the instrument. The KI-Tool
software displays any information the instrument returns in the String Received display area.

The Query command performs both a write and a read operation.

Write

Use the Write button to send the command in the Send String field to the instrument.

Read

Click the Read button to retrieve data from the output buffer of the selected instrument.
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String Received

The KI-Tool software displays any information the instrument returns in the String Received display

area.

Exit

Click the Exit button to close the KI-Tool software.

Help

Use the Help menu to view the KI-Tool software version information, view this manual, and change

the language.

Figure 21: About Multimeter Tool

Ahout bultimeter Toal

Ahout l]’_,angu_age ]

@ KI-TOOL

Windows 2000 7 XF S VISTA ST

Copyright (09 2012 | Kleithley Instraments, Inc.
httpfrananar keithley com

Version 1.07V3

DK|
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To select the language:

1. Click the Language tab on the About dialog box. The KI-Link software displays the language list
shown in the following figure.

Figure 22: KI-Tool language

v .

About Language |

| EnglishiUsi
Enplish{l].S)

Chinsze( Traditional)
Chinese (Simpli

2. Click the language you want.
3. Click OK to close the About dialog box.
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KI-Link

In this section:
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Overview

Before you can start using the KI-Link software, you must install the software and connect
instruments to your computer. Refer to the Getting started (see "Installing the software" on page 2-1)
section for information about installing the software.

The Kl-Link software works with:

e Microsoft Excel (on page 4-1)
e Microsoft Word (on page 4-14)

Both of these products must be installed on the same computer as the KlI-Tool software.

Microsoft Excel
Starting the KI-Link software add-in for Microsoft Excel

To start the software:
1. Double-click the KI-LINK Excel Add-In icon on the desktop.

Figure 23: KI-Link EXCEL Add-In icon

KI-LIMK Excel
Add-In
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The following message may appeatr:
Figure 24: Message

Microsoft Forms u

This application is about to initialize ActiveX controls that might
~—  be unsafe. If you trust the source of this file, select OK and the
controls will be initialized using your current workspace settings.

0K Cancel

2. Click OK. If you are using an earlier version of Microsoft Office than Office 2007, the KI-Link
software toolbar displays.

3. If you are using Office 2007 or 2010, click the Add-Ins tab.

The following figure shows how the KI-Link software toolbar displays in Excel 2010.

Home Insert Page Layout Formulas Data Review View Add-Ins Acrobat

& sbout ki-unk [T B B o0 000y

Using the toolbar

The toolbar provides easy access to all of the Kl-Link software features.

The following figure shows the KI-Link software toolbar. The following topics describe the icons on the
toolbar.

Figure 25: Toolbar

STOP
PAUSE
START 7 ]

& About KI-LINK Gl =280 0000 10100 F
Connect to Device —f f z Logging Charts

File access Get Single Reading

Setup Multimeter
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About the KlI-Link software
Use the About button on the toolbar to:

e View information about operating system compatibility.

e Select the language. The default language is English. If you select another language, the KI-Link
software will display menus in the selected language.

To view information about operating system compatibility:

1. Click the About KI-Link software button. The KI-Link software displays the About dialog box
shown in the following figure.

Figure 26: About dialog box

= I =

About I Languags ]

Keithley Kl-Link

Support: Windows 2000/XPVISTAIT
Office 2000/XP/2007

Version 1.0

Copyright (C) 2011, Keithley Instruments, Inc.

Cancal

2. If you want to select a language, use the following procedure or click the OK button to close the
dialog.

To select the language:

1. Click the Language tab on the About dialog box. The KI-Link software displays the language list
shown in the following figure.

Figure 27: KI-Tool language

= I =

About  Language |

| Englishwsi |

Chinese( Traditicnal)
Chinese (Simplify)

Cancal

2. Click the language you want.
3. Click OK to close the About dialog box.
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Connect to Device

The KI-Link software can only control one instrument at a time.

Use the Connect to Device dialog to:

e Connect instruments

e Disconnect instruments

e Search the device list for instruments that are connected

To connect an instrument:

1. Click the Connect to Device m icon. The KI-Link software displays the Select Device dialog
box, shown in the following figure.

Figure 28: Select Device dialog box

—Identified Instruments on My Computer

Instrument | Mame | Manufacturer | Address

Connect Disconnect

Search
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2. Click the Search button. The KI-Link software displays the Select Device dialog box showing the
Identified Instruments on My Computer list, shown in the following figure.

Figure 29: Identified Instruments on My Computer list

' Select Device s

— Identified Instruments on My Computer

Instrument | Mame | Manufacturer | Address
Multimeter MODEL 2100 KEITHLEY IN... USBO0::0x05E6::0x2100::1310510::INSTR
Multimeter MODEL 2110 KEITHLEY IN... USB0::0x05E6::0x2110::1373363::INSTR

Disconnect |

Search OK

3. Select the device you want to connect.
4. Click the Connect button. After your computer connects to the instrument, the Kl-Link software

displays the Key Lock @ icon in the Instrument field to indicate that the instrument is connected.

Figure 30: Key Lock icon indicates connected instrument

BEclect Device:

— Identified Instruments on My Computer

Instrument | Mame | Manufacturer | Address
Multimeter MODEL 2100 KEITHLEY IN... USBO0::0x05E6::0x2100::1310510::INSTR
E=* Multimeter MODEL 2110 KEITHLEY IN... USBO0::0x05E6::0x2110::1373363::INSTR

Disconnect |

Search Ok
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To disconnect an instrument:

1. |If the Select Device dialog box is not open, click the Connect to Device m icon to open it.

Figure 31: Device Connect

Fed B!

— Identified Instruments on My Computer

Instrument | Mame | Manufacturer | Address
Multimeter MODEL 2100 KEITHLEY IN... USBO0::0x05E6::0x2100::1310510::INSTR
E=* Multimeter MODEL 2110 KEITHLEY IN... USB0::0x05E6::0x2110::1373363::INSTR

Connect Disconnect |

Search | 0K |

2. Click the Disconnect button. After your computer disconnects from the instrument, the Kl-Link

software removes the Key Lock @ icon from the selected instrument.

3. You can connect another instrument on the list, or click the OK button to exit the Select Device
dialog box.

To search the device list for instruments that are connected:

Click the Search button. The Select Device dialog box displays all instruments connected to your
computer.
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Setup Multimeter

Use the Setup Multimeter dialog box to configure the instrument.

To configure the instrument:

1. Click the Setup Multimeter % icon.
The KI-Link software displays the Device Settings dialog box, shown in the following figure.

Figure 32: Device Settings dialog box

Device Settings l—“m""]

1ND ]

r

Range [AUTO 7]
DC Current

AC Voltage

AC Current

Resistance(2W) NPLC | 0.001 PLC j

Resistance(4W)

Frequency

Period

TEMP

TCOUPLE

DC Ratio

CAP

[~ Enable 2ND . Submit Exit

- -y
2. Select a function from the function list.

Use the default values for range and resolution or open the drop-down menus to display a list that
shows appropriate values for the function.

Click the values you want to use.

If you are taking a second measurement with the instrument, check the Enable 2ND box.
Click the Submit button when you are finished selecting values.

Click Exit to close this dialog box.

w

N o oA
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File Access

Use the File Access dialog box to save instrument settings to a file and restore them for use.

To save settings to afile:

1.

RN AEN

Click the File Access Ez[!l icon.

The KI-Tool displays the dialog box shown in the following figure.

Figure 33: Load Multimeter Setting from File / Save Multimeter Setting to File

==

® Load Multimeter Setting from File

" Save Multimeter Setting to File

OK Cancel

Select Save Multimeter Settings to File.

Click OK. The Windows Save As dialog box opens.
Enter the name that you want to use as the file name.
Click OK.

To restore the settings:

1.

2.
3.
4

Select Load Multimeter Settings from File.

Click OK. The Windows Save As dialog box opens.
Click the saved file you want to restore.

Click Save.
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Get Single Reading

Use Get Single Reading to obtain a single reading from the instrument and select the cell in which to

save the reading.

Click the Get Single Reading

Logging Charts

L]

Figure 34: Get Single Reading

—+_icon to display the Get Single Reading dialog box.

Get Single Reading

Multimeter Function

DC Voltage

Insert Measurment

In Cell:

JETE

J [ Display Units

Ok ‘ Exit

Use Logging Charts to set up data logging and display it on a chart.

Click the Logging Charts

ool

—* icon.

The KI-Link software displays the Logging Charts dialog box. This dialog box has two tabs:

e logging
e Charts
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Logging

The following figure shows the Logging tab. Refer to the following topics for information about the
fields on the Logging tab.

Figure 35: Data logging

Logging Charts ﬁ
Logging ]Chans |

Begin Logging Data

@ Immediately

At Time | 5232012 =1 hh mm 55

(" External Tngger

Terminating Upon

With Interval of L hh [ @ mm L ﬂss

® Number of Readings: | 20

" Duration hh mm 55

OK Cancel

Begin Logging Data
Select one of the following options to instruct the instrument to take readings and log the data.
e Immediately - right now

e At Time - at a specific time in the future
e External Trigger - when someone presses the LOCAL key on the front panel

If you select At Time, enter the time as follows:

1. Select the date by positioning the cursor in the month, day, or year field and using the up and
down arrows to increase or decrease digits. The date format is mm/dd/yyyy.

Where: mm = 2-digit month, dd = day, and yyyy = 4-digit year
2. Enter the time in 24-hour format by positioning the cursor in the hours, minutes, or seconds field
and entering the digits. The maximum time you can set is 23 hours, 59 minutes, and 59 seconds.

Where: hh = hours, mm = minutes, ss = seconds.
With Interval Of
Enter the interval time in the following format: hh/mm/ss
Where: hh = hours, mm = minutes, ss = seconds

e The maximum interval time is 23 hours, 59 minutes, and 59 seconds.
e The minimum interval time can be set 0.5 seconds.
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Terminating Upon

Select one of the following options to instruct the instrument to stop taking readings and logging the
data.

e Number of Readings - 1 to approximately 65535 (Excel 2003 or later) or 1 to approximately
1048575 (Excel 2007 or later)

e Duration - when someone presses the LOCAL key on the front panel. The available duration
time is within 1 second to 65535 seconds.

Chart

The following figure shows the Chart tab. Refer to the following topics for information about the fields
on the Chart tab.

Figure 36: Charts

OGN s — e —————— —
Logging Charts

Chart type
" INo Chart!

(" Graph

@ Strip Chart Number Of Data Points 10

Place chart in

(" Separate Sheet ® Same Sheet

OK Cancel

Chart Type
Select one of the following chart types:

e No Chart - Select No Chart to keep the data from appearing on the chart until you click the OK
button.

e Graph
e  Strip Chart
If you select Strip Chart, enter the number of data points.

Refer to the Examples (on page 4-12) topic for information about what the different types of charts
look like.

Place Chart In
Select one of the following print/display options for the chart:

e Separate Sheet
e Same Sheet
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Examples

This topic shows some examples of charts.

Figure 37: Strip chart example

Lagging | Chart | Lisa Pint o St

o Frinks om Sirip Chart
Chaet: Type

™ Ma Chart
™ Graph

 Strp Chart Humber Of Daka Points § | 200

Place Charts [n

" Separate Sheet ® Same Shest

Ok Exit

Figure 38: Measured data on the same sheet

B E F
DC Voltage Start Time 2010,/11/29 17:17:20
=2.21219E-06 Interval 00:00:00.500
-2.21819E-06
-2.29207€E-06 Samples Completed 10
=1.56411E-06
-1.59998E-D6 Last Point on Chart 10
=2.42347E-06
~1,46B3E-06
-1.7183%E-06
=1.07411E-D6
-1.57507eE-06
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Figure 39: Measured data on different sheets

A B c D E F

1 Time DE Voltage Start Time | 2010/11/29 17:03:33
2 | 17:03:32.000 -9.7354E-07 Interval | 00:00:00.500
3 | 17:03:94.000 -1, ISH94E-00
& | 17:03:34.000 =2.066487E-07 Samples Completed 10
5 | 17:03:35.000 -1.912146-06
6 | 17:03:38.000 -1. 205896 -00 Last Point on Charn 10
7 | 17:03:36.000 -7.70982E-07 |
8 1:03:36.000 -2 _S128E-00
e 1 7:03: 37,000 ~1.9401 TE~00

:03:37.000 -1.44BRSE-00

Q3. 36.000 = L S9L0SE-DD

NZ03:33 rm

0.00000nE

LR

oo

SLLE L

QLIRS

START, PAUSE, and STOP
Use the START, PAUSE, and STOP icons to control data capture to the Kl-Link software.

e Use Mkto start.
e Use Il to pause.
e Use Hp stop.

2110-921-01 Rev. A/ July 2012 4-13



Section 4: Kl-Link Kl-Tool And KI-Link Software User's Manual

Microsoft Word
Starting the KI-Link software add-in for Microsoft Word

To start the software:
1. Double-click the KI-LINK Word Add-In icon on the desktop. Word opens.
Figure 40: KI-LINK Word Add-In icon

2. The toolbar displays.

If there is an Add-Ins tab, click it to display the toolbar.

Figure 41: Toolbar
= e e
Home Insert Page Layout References Mailings Review View Add-Ins

@& 2bout ki-unk [T Eim BB 0

Using the KI-Link software for Word

Refer to Using the toolbar (on page 4-2). The KI-Link software for Word toolbar operation is very
similar to the KI-Link software for Excel operation.
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