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®™Chapter 1: Software Operation

1.1 General

1.2
MeasureLINK™
Concepts

1.2.1 Getting Started
with MeasureLINK™

This guide explains basic operation for the Lake Shore MeasureLINK™-MCS software.

MeasureLINK™-MCS software allows users to construct laboratory measurements
combining Lake Shore instruments, third party instruments, and other experimental
hardware. It provides a general purpose tool for collecting, storing, processing, and
presenting research data. Using the software to run a measurement is simple but
there are several key concepts to understand to effectively design and build custom
measurements. These concepts can be divided up by the function they serve. Each is
discussed in detail later in this document.

The MeasureLINK™ interface is organized based on various activities you might need
to perform throughout the duration of your measurement:

m Measurement Sequences level (section 1.5): fundamental measurements.

m  Scriptlevel (section 1.7): integrated scripting language based on Microsofte®
Visual Basic.NET.

m Homelevel (section 1.8): hardware and software configuration.

m Utilities level (section 1.9): utilities for completing various tasks.

To get started with MeasureLINK, you will need to perform some basic functions. See
the sections below for more detail.

1.2.1.1 Update Application Packs
The Application Pack utility allows you to determine and install the components
needed for your measurements. For further information, see section 1.9.1.

1.2.1.2 Configure Instruments

Most measurements require interacting with some sort of instrumentation.
MeasureLINK uses device drivers to communicate with instruments and other
hardware. Devices are easily installed and configured through MeasureLINK.
For furtherinformation, see section 1.7.3.

1.2.1.3 Build a Sequence

Most measurements run as a sequence, which isan ordered list of steps to complete a
measurement. The user simply edits the Ul for each sequence step and then starts the
sequence. For further information, see section 1.5.

1.2.1.4 Modify a Script

MeasureLINK hosts an integrated scripting language based on Microsoft® Visual
Basic.NET. Pre-defined scripts may also be imported into MeasureLINK. This requires
the optional scripting development license (ML-SDL), which can be purchased from
Lake Shore. MeasureLINK software and the scripting development license need to be
reactivated annually. For further information, see section 1.7.

1.2.1.5 Export Data

MeasureLINK data can be exported in several ways. Scripts and measurement
sequences can be exported as.csv files (section 1.5.3.5), and system configurations
can be exported as JSON files (section 1.8.3.1.5).
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1.2.2 File Types

1.2.3 MeasureLINK™
Instrument
Communication

CHAPTER 1: Software Operation

MeasureLINK™-MCS software uses the following extensions to differentiate the type
of files:

m .mlseq: Measurement sequence files
m .mlscr: Script files

1.2.2.1 Measurement Sequence Files (*mlseq)

A measurement sequence is an ordered list of steps to perform to complete a
measurement. Measurement steps can be predefined operations or custom steps
based on a script. Most measurements run as a sequence.

1.2.2.2 Script Files (*mlscr)

MeasureLINK™ hosts an integrated scripting language based on Microsoft® Visual
Basic.NET, which allows the ability to develop custom solutions to collect, process,
and present data. External instruments and tools can also be accessed from a script
and integrated into your measurements. Once created, scripts can be integrated as
sequence steps in a measurement sequence.

MeasureLINK exposes functions to the script language to allow the script to collect
data from instruments. The data is then stored, processed, and presented either
visually within MeasureLINK or to third-party tools for further processing. For further
information on measurement sequences, see section 1.5. For further information on
scripts, see section 1.7.

To take measurements, MeasureLINK™-MCS software must be able to control one or
more instruments. MeasureLINK uses three different layers:

m System configuration

m Drivers

m Communicationsinterfaces.

System configuration

Drivers

Communication Interfaces

Actual instrument

Each is explained in more detail below.
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1.2.3.1 System Configuration

System configurations contain the MeasureLINK representation of the instruments
to be used in one or more measurements. For each required instrument, the system
configuration will contain the driver to be used, the preferred interface for
communication, and the settings to use on the instrument. It also controls the order
inwhich instruments appear in the Monitor window. Many system configurations
can be defined, but only one can be active at a time. System configurations are
managed in the System Configuration window. See section 1.8.3 for more
information.

1.2.3.2 Drivers

Drivers are responsible for communication with an instrument or family of
instruments. Drivers take commands from the MeasureLINK software and translate
theminto callstothe instrument. Data from the instrumentis theninterpreted by the
driver and returned to MeasureLINK. Drivers are responsible for the settingsin the
system configuration, the instrument programming interface (API), the Monitor
window for the instrument, and some utilities. Drivers are typically installed from an
application pack (for more information on application packs see section 1.9.1) The list
of installed drivers can be viewed on the Help page (in the Backstage view), or from
the Add Driver(s) pop-up window in the System Configuration window.

1.2.3.3 Communications Interfaces

Each instrument communicates with the host computer through communication
interfaces. The interface can be a direct connection like a USB port, orit overa
network or through anotherinstrument or software application. The driver foran
instrument knows the communicationsinterfaces that instrument supports and how
to configure them. Each instrument has a simulator interface, and other interfaces
which vary by driver.

1.2.3.3.1 Simulators

Every driver in MeasureLINK provides a simulator interface to test a measurement
without using the actual instrument. When the simulator for an instrument is active
in the system configuration, the Monitor window for that entry will have a large

Sicon .on the title bar and the title text is another color.

Connected, idle =

The quality of the simulation varies for each driver, with some being more realistic than
others. However, they are usually adequate to test a measurement without access to the
actual instrumentation.
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4 CHAPTER 1: Software Operation

1.2.3.3.2 VISA us Native communication

Most drivers that support serial or TCP/IP have two communications interfaces for
each type of connection: VISA and Native. VISA drivers communicate though the VISA
communications standard. VISA (Virtual Instrument Software Architecture) isa
standard for communication with instruments via a computer and is controlled by
the IVI Foundation. To use VISA, you must have a third-party VISA.NET
implementation installed on your computer. NI-VISA from National Instruments, and
Keysight 10 Libraries are both common VISA.NET implementations. VISA supports
robust logging, diagnostics, and less common communication interfaces such as
GPIB.

Native interfaces communicate directly through Windows. This removes the need for
third-party software to be installed, but also means the diagnostics and logging are
not as robust. Native communication is only supported on serial interfaces and
TCP/IP.

Performance is very similar between the two communications layers. Ifa VISA
implementation is not installed, then the Native implementation should be used. If
VISAisinstalled, then either option can be chosen.
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1.3 Understanding
the User Interface

1.3.1Ribbon

1.3.2 Navigation Pane

1.3.3 Workspace

This section defines basic terminology and describes the components of the GUI.
Gaining an understanding of the GUl organization early will help you learn the
system quickly and operate it efficiently.

2| Lake Shore MeasureLINK Platform m]
Home

aF </> Minimize
Sequence  Script Navigation pane A
! rrow
Ribbon ©
New

Getting Started with MeasureLINK

(@ Getting Started

Documentation
87— Measurement Registration
MeasureLINK version 2.0.4.0

Software user's guide | Manual for using the MeasureLINK software TN
Scripting Edition

95— System Configuration

() User Preferences Script language help | Help file for the scripting language of MeasureLINK

API reference Documentation for the MeasureLINK programming interface

T Second stage

navigation pane Website MeasureLINK website

Recent Files Workspace
First stage Sequences
l navigation pane Scripted Measurements
LJ Home
#. Utilities

FIGURE 1-1 Interface elements

The ribbon is the wide tabbed area that runs across the top of the window. It contains
icons for controls, organized into tabs and groups, such as those for starting and
stopping measurements and programs, and for editing window setups. The Home tab
contains the most common commands. The commands on the ribbon are context
specific. This means that the icons and their locations change depending on which
workspace is currently displayed. Icons that are unavailable are grayed out. Click any
available button to initiate that command.

The navigation pane occupies most of the left side of the screen (FIGURE 1-1). It
provides two stages of navigation. The first stage, always present in the lower corner
of the window, allows navigation between the levels.

Second stage navigation, located at the top of the navigation pane, is context-specific
and changes depending on the present level that you are viewing. Coloring or
highlights in the navigation pane often provide visual feedback of what operation is
active. Select any option in the list to go to that function. Minimize the navigation
pane to increase the size of your workspace by clicking the arrow at the top of the
navigation pane (see FIGURE 1-1).

The workspace, the large area in the center of the window, is where core work is
performed (FIGURE 1-1). Configure measurements and view results in the workspace.
Necessary operator interactions are performed here as well. The content and layout
of the workspace changes with each level or activity to provide clear and concise
feedback. Use the tabs at the bottom of the workspace to select different screens. Use
the tabs at the top of the workspace to select different results screens if more than
one is generated.
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1.3.4 Monitor Window The Monitor window allows selection and control of the devices and instruments in
the current system configuration (section 1.8.3). Each instrument in the system
configuration has a Monitor display on the Monitor window. This will show the “live”
instrument status and possibly allow control of the instrument.

The figure below shows a typical Monitor window. The items displayed in the Monitor
window vary based on the instrument that is being used. However, all Monitor
displays have some features in common. Each instrument’s Monitor display contains:

Ablue title area containing the type of instrument and its name within
MeasureLINK-MCS.

To theright of the title is a slider switch for controlling connecting and discon-
necting from the instrument.

Below the title box is the grey header region. The header displays the instrument
status and the most important data from the instrument.

On theright side of the header is a small arrow that can be used to expand or col-
lapse the rest of the instrument’s Monitor display.

The header at the top of the Monitor window contains buttons to expand or col-
lapse all of the Monitor displays. There is also a checkbox called “Keep on top”.
When checked, the Monitor window will float above other windows to prevent it
from getting covered up.

Below the header is the System Status area. There is a slider switch here to dis-
able updates for the entire Monitor window, which is useful if the communica-
tions overhead of updating the Monitor window is affecting yourinstrument. The
System Status area also shows when a measurement is running. During a mea-
surement, the Monitor window will continue to update if it is not disabled. How-
ever, all controls on the Monitor window are read-only while a measurementisin
progress. This will keep a change made from the Monitor window from disrupt-
ing the measurement.

Simulated instruments appear with an Sicon ., and appear in a different color.

The options you see may differ, depending on your system configuration.

DKeep on top

Execution state: Idle
Ok +0.01 mT -
X: Y: Z:

+0.00 mT| +0.00 mT| +0.00 mT

Setpoint Change Setpoint Field Control
oT 0T Apply @
-Max Max
off 300.4 K <A> -
S awor
A: SampleLooplnput B: ControlLooplnput
3004 « 299.6 «
SP1: -~ 00% OFF SP2: -~ 0.0% OFF

Control Parameters

FIGURE 1-2 Monitor window
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1.3.5 Other Indicators

1.3.6 Backstage View

The status baris atthe lower left corner of the window. It provides the status any time
ameasurement is running. The status bar does not change based on navigation, so
the status of a running measurement can be seen even when the results of an earlier
measurement are being viewed in the workspace.

Data corrections completed

FIGURE 1-3 Status bar

The Backstage view is the centralized location for managing files; it contains controls
and other features normally associated with application software. Access the
Backstage view from the File tab at the top left corner of any window. The File tab is
always present in the same location, but some commands may be grayed out when
they are unavailable. The same Backstage view is also in each measurement file that
is opened. Each of the backstage pages are explained below.

\1‘7| Lake Shore MeasureLINK Platform
Home System Configuration Tools

=] New Help

E Open...

Software user’s guide | Manual for using the MeasureLINK software

‘- Script language help | Help file for the scripting language of MeasurelINK
Help

API reference Documentation for the MeasureLINK programming interface
X Close

Website MeasureLINK website
Email support: support@lakeshore.com
About

MeasureLINK version 2.0.4.0

Scripting Edition

Installed Drivers (Click driver name for help):

Dual625 @ 2.0.0.0 Dual Lake Shore 625 superconducting magnet power supplies|
FIGURE 1-4 Typical Backstage view
1.3.6.1 New

This page allows the creation of a new MeasureLINK-MCS™ measurement file (either
a script or sequence). This mirrors the main window ribbon buttons for creating
scripts or sequences. The new file will open in its own window.

1.3.6.2 Open...
Clicking Open displays the standard Windows® Open dialog box to open an existing
MeasureLINK™ file.

1.3.6.3 Recent
The Recent page shows the last several files used. Click a file name to re-open the file.

1.3.6.4 Help
The Help page contains documentation and version information. It is splitinto two
sections:

‘ Lake Shore www.lakeshore.com



8 CHAPTER 1: Software Operation

m  Help: the Help section contains links to this manual, the Script language help file,
and the API reference manual for the script API (the programming interface that
MeasureLINK™ exposes to script).

m  About:the About section lists the version information for the MeasureLink™-MCS
software, and any installed drivers. If an installed driver has associated docu-

mentation, the link s listed in bold type. Click the driver name to see the docu-
mentation.

1.3.6.5Close

The Close button will close the current window. If Close is clicked in the main
window, the entire application will close.
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1.4 Creating New
Measurements

1.4.1 Creating a New
Measurement File

1.4.2 Opening an
Existing Measurement
File

1.4.3 Naming and
Saving a Measurement
File

This section explains how to create a measurementfile, run a measurement, and view
results.

Create new files by clicking one of the New buttons on the ribbon. New files can also
be created using the New button in the Backstage view.

O w—
g </>

Sequence  Script

New
FIGURE 1-5 Ribbon

To open an existing file:

1. Clickthe Filetab.

2. Inthe Backstage view, click Open. An Open dialog box appears.
3. Selectthefile.

4. ClickOpeninthe Opendialogbox.

The Backstage view also contains a lists the last several files used. Click a file to open
it.

Use Save or a Save As to save a file:

1. ClickFile,then click Save if you are saving it for the first time.

2. Click Save As ifyou are copying a measurement setup file to a new file with a dif-
ferent name.

3. ASave Asdialog box appears, with a suggested file name. Use this name or
changeittoanother nameif you prefer.

4. Choosethe desired file location and click Save; the default location is:
Libraries\Documents\MeasureLINK

In some situations, the MeasureLINK™-MCS software automatically triggers a Save

or Save As. For example, if a measurement is run, the measurement file automatically
saves to ensure the datais captured.
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10 CHAPTER 1: Software Operation

1.5 Measurement A measurement sequence permits the user to construct a number of consecutive

Sequences sequence steps that will be executed in order. Each sequence step is either an
embedded step or a custom scripted measurement. Sequence steps can be installed
with MeasureLINK™-MCS software, added as part of an application pack (see
section 1.9.1), orregistered as a custom step (see section 1.7.7). These sequences
permit the user to combine the control of environmental parameters (e.g.,
temperature or field) with specific measurement routines (e.g., electrical source and
measure instruments), and subsequently create tables and charts to review the data.
This process provides completely customizable measurements, while hiding the
custom script from the user. Edit the Ul for each sequence step and then start the
sequence.

Sequence examples can be found in the MeasureLINK folder on your hard drive:
(C:\Users\Public\Documents\MeasureLINK\Examples).

1.5.1Sequence Sequences are managed through the Sequence Measurement window and
Measurement measurement sequence files (*mlseq). Asequence is an ordered series of steps to
Concepts complete a measurement. The typical sequence workflow consists of adding the

desired steps to the sequence, configuring those steps, and then executing the
sequence. Any data collected is stored in the sequence file. To protect the data, the
File Mode setting (see section 1.5.3.1) can be set to New File Mode. This setting
prevents MeasureLINK from overwriting data stored in previously executed
measurement sequences..

Any script file (*mlscr) can be added to a sequence. When a script file is in a sequence
its Ul and results will display in the results pane of the Sequence Measurement
window. When the script file is added to the sequence, the original script is copied
into the sequence. Therefore, any changes made to the script later will NOT be
reflected in the sequence. Script files that will be frequently used in a sequence can be
registered with MeasureLINK™ and will appearin the list of available sequence steps.

Custom script stepsin sequences have some important consequences. Each sequence
is divided into groups based on custom steps. Each custom step is its own group, and
all groups are independent of each other. For example, see the sequence below:

4 O Step 1 Iteration Loop [1 to 5 step 1]

Group 1
& Step 1.1 DC Electrical Measurement
@- Step 2 Some custom step } Group 2
& Step 3 DC Electrical Measurement
Group 3

24 Step 4 Chart [X vs. V]
@ Step 5 Finish

The loop in Step 1 starts the first group (Group 1), and it contains another sequence
step measurement. The custom step at Step 2 forces a new group, Group 2. The
following steps (Steps3-5) are a new group, Group 3. When the sequence starts, each
group runsin order, as if they were separate sequences run consecutively. This means
custom steps can never interact with normal sequence steps, and that custom steps
canisolate sequence steps. Therefore:

m Custom stepscan never be inside a sequence loop. For example, the custom Step
2 cannot be putinside the Step 1 iteration loop.

m Stepsinagroup canonlysee otherstepsinthatgroup. Forexample, the Chartin
Step 4 can only chart data from measurements in Group 3. The chart cannot
“see” the electrical measurementin Group 1 or any data generated by the cus-
tom step.

Software Manual: MeasureLINK™-MCS Software



1.5.2 Sequence
Measurement Window

11

This restriction is because a custom step does not have to follow any sequence rules
and therefore cannot be integrated into a single script with normal sequence steps.

The controls on the Sequence Measurement window allow you to create and modify a

sequence, execute that sequence, and view the results. The images below show a
typical sequence.

All sequences have a Finish step at the end of the sequence. This step cannot be added,
moved, or deleted, and marks the end of the sequence.

m  Sequence ribbon: contains options for controlling script execution.
m  Stepaddress: Identifies the position of a step within a sequence.

m  Selected step: The presently highlighted step. The workspace displays information
related to this step.

@

=
Sequence.mlseq - Sequence Measurement N

Q _5% L % cut [ paste ZE L v />

Measurements Loops Controls Data

Start

Delete  Up
Overwrite »

» Dow Hel,
[y copy oW B Export Seript P

Measurement Insert Steps  Sequence ribbon Clipboard Move Tools Help
[Navigation DC Electrical Measurement

& step 1 Chart [Current vs. Voltage]
4 O Step 2 Discrete Electrical Source Loop [DC Current: Amplitude: 0.01 A to 0.08 A]
& step 2.1 DC Electrical Measurement %

@ Step 2. use (00:00:00.000]
© step 3 Finish

Step address

DC Electrical Measurement Parameters

Instrument: Ki2182
Step name
Select measurement:  Voltage

Settle timeout:

Selected step

Display Options
Step indentation guideline Step Ul settings

Show table:

Settings tab (results tabs displayed here as well)

FIGURE 1-6 Sequence before running

| Executing sequence step 3.2: Pause Starting iteration 7/10

© Pause sequence execution
s
Pause

Sequencemiseq - Sequence Measurement

/ Stop sequence execution

:.ﬁ

Export sequence as script for customization

My
Measurement Y Help
Navigation ()
Running — ) 5 -
equence status panel Chart: X vs. Y :
0 Step 1Go to Temperature 10 K E] Step name Documentation
[ step 2 Chart xvs. 1 ”:T o .l | for this step |
4 ) Step 3 Iteration Loop 7/10 Steps containing measurement data /
4 2% Step 3.1 Join "Pinned"step g4 7008m
indicator
£ Step 3.1.1 DC Electrical Measurement S
~~~~~~~~~ Step 3.1.2 Measure Temperature (Defauit [A]) Results display (chart)
Step 3.2 Pause 00:00:02.000 701 m T T
© step 4 Finish Running step indicator 701 m
£ 7012m
7013m
-7014m
7015 m
7016 m
Sequence progress messages
4 Rrog 8 Settings tab 1 2 3 4 5 6 7
Results tab(s)

X-axis 1
Chart 2

FIGURE 1-7 Sequence while running
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m  Navigation pane: contains a list of all the sequence steps. The current step is indi-
cated here. This area also contains visual indicators of the sequence status and
function.

m  Workspace: the right side of the screen contains a tab control where the software
will display settings and results for the current step. The contents of this area
vary by the type of step and if the step is displaying results.

m Dataindicators: any sequence steps that contain measurement data will be dis-
played in bold and show a dataicon on theright side.

m  Pinning: any sequence step can be "pinned" before or during sequence execution.
Pinned steps remain visible until the next pinned step is executed, and some
steps are pinned by default. To pin or unpin a step, hover the mouse over the right
side of the sequence and click the pinicon.

m  Running step indicator: indicates the step currently being executed in a running
sequence.

m Loopindicators: loops allow repeated measurements (see section 1.6.2). Steps
inside a loop are indented. In addition, a solid curved line from the last step in the
loop to the new loop indicates what is contained in that loop.

Loops can be collapsed to simplify the view of the sequence.

m  Group indicators: the Group and Join steps (see section 1.6.3.4 and section 1.6.3.5)
organize sequence steps into logical groups. These look much like loops but are
indicated by a angular dashed line.

m  Sequencestatus panel: during and after sequence execution, the area directly above
the sequence steps will show the sequence execution status using text and color.

Software Manual: MeasureLINK™-MCS Software
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1.5.3 Sequence 1.5.3.1 Measurement
Measurement Controls The Measurement group on the ribbon executes and stops the measurement.

Settings Chart
C ’

Start Edit
New * Settings

Measurement

FIGURE 1-8 Measurement

1.5.3.1.1 Start
Click the Start button to begin executing the sequence. The Start button will be
disabled if the sequence has errors, or if another measurement is running.

While a sequence is executing, all measurement data generated by each of the steps
in the sequence is written to a temporary location on the computer hard drive. When
the sequence completes execution, the data is automatically saved in a sequence file
(“*mlseq”). However, the way this is completed varies depending upon which file
mode option is selected from the Start button drop down list: New File Mode
(default), or Overwrite File Mode.

Selecting either of these modes does not execute the measurement, but instead
simply sets the desired file mode user preference as indicated by the check mark.
Once the desired mode is set, it remains the selected mode until changed by the user,

even after MeasureLINK has been closed and restarted.
Settings

Start
New ~

v New File Mode

Overwrite File Mode -

FIGURE 1-9 Start button drop down list

If the Start button file mode option is set to New File Mode, the measurement
settings and data will be saved to a new sequence file using a unique file name that is
automatically generated by MeasureLINK. This new file name is generated if the
current file name corresponds to a saved file that already contains measurement
data. In this way, no previous measurement data is overwritten. When the file mode

option is set to New File Mode, the Start New button will display, as shown below.

Settings

Start
New v

Measurement

FIGURE 1-10 Start New button
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If the Start button file mode option is set to Overwrite File Mode, the current
sequence file will be overwritten with the new measurement data when the
sequence completes execution. When the file mode option is set to Overwrite File
Mode, the Start Overwrite button will display, as shown below.

Settings Chart

/

Start Edit
Overwrite ¥ Settings

Measurement

FIGURE 1-11 Start Overwrite button

When the Run button is clicked while the Start button file mode option is set to
Overwrite File Mode, a warning dialog box will be displayed to remind the user that
existing data will be overwritten. This dialog box can be disabled if desired If desired.
Previously disabled warning message dialogs can be re-enabled from the User

Preferences pane (see FIGURE 1-74).

(© Lake Shore MeasureLINK

Data in existing sequence file will be permanently

! \ overwritten. This behavior can be modified in User
Preferences.
[] Do not show this message again OK Cancel

FIGURE1-12 Overwrite warning
Disabling this dialog box increases the risk of unintentional data loss.

The Start button file mode gives the user the ability to prioritize either the protection
of measurement data from the potential risk of unintentional loss, or the
convenience of making multiple measurements in the same sequence window
without managing multiple sequence files.

If the automatic save of sequence measurement data at the completion of execution fails
for any reason, a dialog box will be displayed alerting the user, describing the error, and
asking the user to save the data manually using Save or Save As in the Backstage view.

Achange in the state of measurement data in an open sequence file is not considered
when determining if a sequence file that is being closed has been modified (a state
often referred to as being “dirty”). If a sequence file that contains data is opened, and
then an action that results in the data being cleared from the sequence is performed,
awarning to save the sequence before closing will not be displayed, and the file on
the disk will not be modified. If the sequence is then re-opened, the data will once
again be present.

Software Manual: MeasureLINK™-MCS Software
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1.5.3.1.2 Pause
While the sequence is running the Start button will change to a Pause button.

@ 8

Settings

Pause Stop

Measurement
FIGURE 1-13 Pause button

Press this button to suspend sequence execution at any time. While paused, the
button will change to a Resume button.

Q|

Settings Ch

Resume Stop

rt

=1}

Measurement

FIGURE 1-14 Resume button

The instrument and drivers will continue to operate when the sequence is paused and the
monitor window will continue to update, but no data is collected while the sequence is
paused.

Forexample, if a sequence is paused inside a Continuous Temperature Loop step, the
temperature ramp is still under the control of the selected temperature controller

driver. So the temperature will continue to ramp while the sequence is paused. If the
loop final temperature is reached, the temperature will settle and the ramp will end.

1.5.3.1.3 Stop
While the sequence is running, use the Stop button to stop the measurement.

When a measurement is stopped before it has been completed, the measurement data
thatis saved to the sequence file may be incomplete.

1.5.3.1.4 Edit Settings
Click the Edit Settings button to re-enable the settings for editing in an open

sequence that contains measurement data from a previous run.

Settings Chart
®

Start Edit
Overwrite ¥ Settings

Measurement

FIGURE 1-15 Edit Settings button
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Clicking the Edit Settings button also clears existing measurement results from the
sequence. This ensures that the sequence setup and the sequence results that
correspond to that setup, both stored in the sequence file, always remain in sync with
each other. To modify the sequence in any way, the existing results need to first be
cleared so that the sequence configuration user interface can be re-enabled for
editing.

m Ifthe Start button file mode is set to New File Mode, a new file name will auto-
matically be generated and displayed at the top of the sequence window.

m Ifthe Start button file mode is set to Overwrite File Mode when the Edit Settings
button is pressed, a warning dialog box will be displayed because existing data is
cleared. The dialog box can be disabled if desired. Previously disabled warning
message dialogs can be re-enabled from the User Preferences pane
(see FIGURE 1-74).

& =

Enabling sequence editing clears existing data. This may
! may result in uintentional data loss. Continue?

[] Do not show this message again OK Cancel

FIGURE 1-16 Reset sequence warning

1.5.3.2 Insert Steps

The Insert Steps group on the ribbon contains drop down controls to add steps to the

sequence.

m  Custom Steps: contains all the registered scripts (see section 1.7.7). It also contains
a Browse option to select and import any script file into the sequence.

m  Measurements: contains steps that collect data from instruments. The actual con-
tents depend on which application packs are installed.

m Loops: contains sequence steps for completing different kinds of loops. For exam-
ple, the Iteration Loop repeats all the steps inside the loop a fixed number of
times. Depending on the installed application packs, other loops may be
installed.

m  Controls: these steps make changes to the measurement, or the instruments used
in the measurements. For example, the Pause step simply waits for a certain
amount of time to either slow down a measurement or allow a system to settle.
Other control sequence steps may be installed by application packs

m Data: these steps present data collected during the measurement. Currently the
only data sequence step is the Chart step (see section 1.9.4.2.3). This step can dis-
play data collected in another measurement step as a chart.

When a scriptis added to a measurement sequence as a custom step, the scriptis copied
into the sequence. Changes in the original script file will not change the step in the
sequence. Currently, the only way to update a scriptin a sequence is to remove the step
and add the modified script as a new step.

Software Manual: MeasureLINK™-MCS Software



17

& & 5 Lo

Custom Measurements Loops Controls Data
Steps - - - - -

Electrical »

- O Iteration Loop

O Discrete Temperature Loop

FIGURE 1-17 Insert Steps

1.5.3.3 Clipboard
The Clipboard group on the ribbon allows clipboard operations on the selected
sequence step. Astep copied into the clipboard can be pasted anywhere in any

sequence. Standard keyboard shortcuts are supported.

(1 Copy

Clipboard

FIGURE 1-18 Clipboard
1.5.3.4 Move

The buttons in the Move group shift the current step up or down one step in the
sequence. No step can be moved after the Finish step.

T Y

Up Down

Move

FIGURE 1-19 Move Up and Move Down buttons

1.5.3.5Tools
If the current step contains measurement results, use the Export CSV button to

export data to a comma-separated-value file. If the step contains multiple results,
you will be prompted to select the results you wish to export. Then choose a file name.

Tools
FIGURE 1-20 Tools
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1.6 Types of This section describes the sequence steps that are included by defaultin

Sequence Steps MeasureLINK™-MCS software. Other sequence steps may be found based on the
application packs (see section 1.9.1) that are installed. Application pack sequence
steps are documented in separate help files, available from the Help page of the
Backstage view (see section 1.3.6), or by using the Help button in the sequence step
ribbon.

A= Sequence~001.mlseq - Sequence Measurement - u] X

m Settings
i :}- % L, X cut [ Paste ZE f)
S ‘eesimments Loops Ceniels (O [ Copy b e cript 5

Measurement Insert Steps C Move

FIGURE 1-21 Sequence ribbon with Help button, right

Use the guidelines and conceptsin section 1.5 to complete measurements as listed in
the sections below.Add steps to the sequence using the drop down lists under Insert
Steps on the Sequence ribbon.

1.6.1 Measurements Add a measurement to a sequence using the Measurements menu on the Sequence
ribbon.

1.6.1.1 Measure Temperature Sequence Step

The Measure Temperature step captures a single temperature reading from any
temperature controllerin the system configuration. By putting this step in a loop, you
can capture multiple temperatures. This step can only capture the primary sensor

temperature controller. This is usually the sample temperature.

Navigation < Measure Temperature

4 O Step 1 Iteration Loop [1 to 5 step 1]

‘& Step 1.1 Measure Temperature (A)
@ Step 1.2 Pause [00:00:00.000]
@ Step 2 Finish Instrument:

Sensor:

Device

Use sensor units:

Display Options

Show table:

Settings

FIGURE 1-22 Measure Temperature

The controls are arranged into two groups:

1.6.1.1.1 Device

The Instrument field in this group contains a list of all the temperature control

instruments in the active system configuration. Select the instrument that you wish

to use to control the temperature.

m  Sensor:the selected sensor channelis the channel used to measure during the
measurement step. Use the Default option to use the default channel of the
selected instrument.

m  Usesensor units: check this box to use sensor units in the readings taken from the
measurement step.

1.6.1.1.2 Display Options
m  Showtable: check this box to display a table of the temperature readings taken by
the measurement step
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Loops allow measurements to be repeated. Most loops vary some environmental
factor, such as field or temperature. Data from the loops is automatically added to the
measurement results of the measurements within the loop. For example, a
measurement within a temperature loop will have the set and measured
temperatures added as additional columns in the measurement results.

Loops can be nested to any level. The grouping of loops steps within the loops is
shown in the sequence window by the indent level of the sequence steps and the
numbering of the sequence steps. In the example below, Iteration Loop 1 contains
Discrete Temperature Loop 1.1, which in turn contains DC Electrical Measurement

1.1.1.
Navigation <

4 O Step 1 Iteration Loop [1 to 5 step 1]

4 »:E Step 1.1 Discrete Temperature Loop [300 K to 325 K]

& Step 1.1.1 DC Electrical Measurement

© step 2 Finish
FIGURE 1-23 Nested loops

1.6.2.1Iteration Loop Sequence Step
The Iteration Loop repeats the measurements inside the loop a specified number of
times.

Iteration Loop

+= O Step 1 Iteration Loop [1 to 5 step 1]
@ Step 2 Finish Loop Indices

Starting value:

Ending value:

Step size:

FIGURE 1-24 Iteration Loop

m  Starting value: initial value of the loop counter. The defaultsis 1; any value is valid.

m  Ending value: final value of the loop counter. The default is 5, but can be set to any
value.

m  Stepsize:increment used for the loop counter. The defaultis 1 and will usually
remain at thatvalue. The loop will only perform whole steps. For example, a loop
from 1 to 6 with a step size of 2 will do three steps at 1, 3,and 5. Since the differ-
ence between 5 and 6 is less than the step size, the loop stops at 5. Also be aware
thatif the starting value is greater than the ending value, the step size must be
negative.

Inthe sequence, the loop will start at the starting value. Each time through the loop,
the value will change by the step size until the loop has reached the ending value. The
value of the loop is a counter thatis stored in the contained measurements. Decimal
(double) values are supported, so as an example, a loop from .2 to 10.5 with an
increment of .4 is perfectly valid.

‘ Lake Shore www.lakeshore.com



20 CHAPTER 1: Software Operation

1.6.2.2 Continuous Field Loop Sequence Step

The Continuous Field Loop sequence step allows a series of measurements to be
performed while field is ramped continuously from a starting value to an ending
value. This loop works with any field control instrument, such as the Lake Shore F71
or F41 teslameter.

Navigation < Continuous Field Loop
|G step 1 Continuous Field Loop (0T to 11T, interval: 250 1)
© step 2 Finish

Field Ramp Loop Interval

Starting field: Type:
Ending field: Field interval
Ramp rate:

Start wait time:

Sample interval

FIGURE 1-25 Continuous Field Loop
The controls are arranged into three groups:

1.6.2.2.1 Device

The Instrument field in this group contains a list of all the field control instruments in
the active system configuration. Select the instrument that you wish to use to control
the field.

1.6.2.2.2 Field Ramp

The parameters in this group are used to configure the field ramp for the loop:

m  Starting field: the initial field of the ramp. When loop execution begins, the field
controller ramps to this field and settles. This is the first field value at which a
measurement is executed. The Starting field and the Ending field must not be
equal.

m  Ending field: the field at which the ramp terminates. When the ramp terminates,
loop iterations are also terminated. The loop may or may not execute a measure-
ment at this field, depending upon the loop configuration. The Starting field and
the Ending field must not be equal.

m  Ramp rate: the rate, in field units per second, at which the field controller ramps
the field from the Starting field to the Ending field. Set this parameter to a value
thatis appropriate for the selected field controller configuration. The ramp rate
must be a positive value.

m  Startwait time: additional delay time after the field is settled at the Starting field,
and before the ramp to the Ending field begins. This can be set to 0 seconds if no
delay is desired. This value must be between 0 and 60 seconds.

m  Sampleinterval: the Time interval at which the loop queries the field controller for
the current field value during the ramp. These field values are used to determine
when to trigger loop measurements when the interval type is set to Field. The
smaller this time increment, the more frequently that communication with the
field controller takes place. Alarger increment may be appropriate when the
ramp rate is relatively small, or when the Field interval is relatively large. If this
parameteris set to a value thatis too large relative to the defined Ramp rate and
Fieldinterval, the field loop setpointvalues and spacing and may be affected. This
value must be between 0.05 and 60 seconds.

1.6.2.2.3 Loop Interval
The parameters in this group are used to configure the looping interval:
m Type:thetype of Field interval that should be used.
m Field: the default setting. When this interval type is used, the Continuous Field
Loop step continually monitors the field ramp, and triggers a loop iteration
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each time that the field changes by the amount specified in the Field interval
parameter.

m Time: when this interval type is used, the Continuous Field Loop step initiates a
loop iteration each time that the amount of time specified in the Time interval
parameter has expired.

Field interval: the change in field required to trigger each loop iteration. When the

field ramp is initiated, the field setpoint for the first loop iteration is set to the

Starting field value defined above. For each subsequent loop iteration, the set-

pointis calculated by adding the Field interval to the previous loop iteration set-

point. A measured field value for each loop iteration is queried from the field
controller at the beginning of each loop iteration. Both the setpoint and mea-
sured value are listed in the measurement results tables for measurement steps
used inside of field loops. If the field changes by an amount that is more than the
defined Field interval during a loop iteration, the next iteration is triggered
immediately. The Field interval must be greater than or equal to 0.0. When set to

0.0, loop iterations are triggered immediately after the previous iteration has

ended.

Time interval: the change in time required to trigger each loop iteration. When the

field ramp is initiated, the field setpoint for the first loop iteration is set to the

Starting field value define above. For each subsequent loop iteration, both the

setpoint and the measured field value are queried from the field controller at the

start of the iteration. For time intervals, these values are identical. Both the set-
point and measured value are listed in the measurement results tables for mea-
surement steps used inside of field loops. If the time changes by an amount that
is more than the defined Time interval during a loop iteration, the next iteration

is triggered immediately. The Time interval must be between 0.0 and 3600.

When setto 0.0, loop iterations are triggered immediately after the previous iter-

ation has ended.

1.6.2.2.4 End of the field loop

When the field ramp reaches the Ending field value and settles, the Continuous Field
Loop stops performing loop iterations and the loop step is considered complete.

1.6.2.3 Discrete Field Loop Sequence Step

The Discrete Field Loop sequence step allows measurements to be performedina
multi-segment field loop. This loop works with any field control instrument, such as

the Lake Shore F71 or F41 teslameter.

Navigation <

4 | step 1 Discrete Field Loop [0 T to 1T]

& Step 1.1 DC Electrical Measurement

Device
© step 2 Finish
Instrument:  F71

Loop Segments
[£] Add Segment

Ending Field

X Remove Selected

Number of Points

Discrete Field Loop

Loop Configuration

Starting field:

Starting wait time:

Loop spacing:

Round trip:

Field Step Size

* Move Up

Wait Time

Linear

‘ Take Data [

Ramp Rate (T/s)

500 mT
750 mT

Tir

125 mT
50 mT

50 mT

FIGURE 1-26 Discrete Field Loop

The controls are arranged into three groups:
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1.6.2.3.1 Device
The Instrument field in this group contains all of the field control instruments in the

active system configuration. Select the instrument that you wish to use to control the
field.

1.6.2.3.2 Loop Configuration

This group configures general loop starting conditions and the type of loop:

m  Starting field: the initial field to start the loop. When loop execution begins the
field controller will ramp to this field and settle. This will also be the first field
pointin the loop.

m  Starting wait time: additional delay time after the field as settled at the Starting
Field. This can be 0 for no delay.

m Loop Spacing: three spacings are supported:

Element Description

Linear Default setting. Each step in the field loop is the same size as the previous step.

Step sizes change in a logarithmic progression. Due to the properties of this
Logarithmic function, the starting and ending points of the progression must be the same
sign, and neither can be 0.

Step sizes are based on 1/B. Due to the properties of this function, the field can

Inverse parameter
P never be 0.

m  Round trip: when checked, the loop will return to the starting field, visiting all the
same setpoints on the return branch of the loop as it did on the initial branch of
the loop. This doubles the number of points in the loop.

1.6.2.3.3 Loop Segments

The field loop may have multiple segments. These segments are defined in the Loop
Segments group. Any number of segments can be added, removed, or moved using
the buttons above the segment grid. Click a value to edit it.

Segment parameters
For each segment, the following values must be provided. All field values are in your
preferred field units.

Parameter Description

The field that marks the end of the segment. See Field loop step calculations,

Ending Field - . .
g below, for more information on how the loop is calculated.

Number of Points The number of field points to visit in this segment.

This read-only value is only displayed for linear loops. It reflects the field step spac-

Field Step Size ing for the segment and is calculated based on the Ending Field and the Number of
Points.
- Optional additional wait time, in seconds, after the field settles at each pointin the
Wait Time segment

Ramp rate to use for this segment in preferred field units per second. Though the
Ramp Rate ramp rate is initially populated with a default value, t enter a value that is
appropriate for the field platform being used.

If checked, (the default) data will be collected for each point in this segment.
Take Data If unchecked, the field will ramp to each pointin the segment but no measurements
inside the loop will be performed.

Segmentrules
The only rule for linear loops is that each segment must have at least two points.
Other loop spacings follow other rules.

Field loop step calculations

m Thefirstsegment runs from the loop starting field through the segment ending
field.
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Subsequent segments run from the previous segment’s ending field to the seg-
ment ending field. If a round trip is selected, the final segment’s ending field will
be the starting field for the return leg of the round trip. This algorithm has two
side effects:

1. The pointspacing calculation is slightly different for the first segment
because the starting field is included as the first point. For even step sizes
across segments, add an additional point to the first segment.

2. Onround trip loops, the ending field of the last segment is only visited once.
This causes the descending segments to shift by one step, and the return leg
of the first segment to have one less data point than the ascending leg.

The following figure is an example of a field loop step calculation, resulting in the

following fields being visited in the order shown:

First “leg” of the round trip:

Segment 1: 0,4
Segment 2: 6, 8
Segment 3:10,12

Return “leg” of the round trip:

Segment 3:10,9

Segment 2: 6,4

Segment 1: 0

Device Loop Configuration

Instrument:  F11 Starting field: 06
Starting wait time: 15

Linear

Loop spacing:
Round trip: £

Loop Segments

Add Seqment

Ending Field

X Remeve Selected

Number of Points

46 F
86 2

Meve Down

Freld Step Size

46

26

Wait Time Ramp Rate (field/s) | Take Data
1 5 kG 5

15 5kG ¥

26

26 % ' 5

1.6.2.3.4 End of the field loop

When the last segment is complete, the field is left under control at the last field
setpoint visited.

1.6.2.4 Continuous Temperature Loop Sequence Step

The Continuous Temperature Loop sequence allows a series of measurements to be
performed while temperature is ramped continuously from a starting value to an
ending value. This loop works with any temperature control instrument, such as the
Lake Shore 335 or 336 temperature controller.

Navigation < Continuous Temperature Loop

Device
Instrument:  Ls336 -

Temperature Ramp

|(E Step 1 Continuous Temperature Loop [300 K to 350 K, inter
©) step 2 Finish

Loop Interval

Starting temperature: 300 K Type: Temperature

350 K

Ending temperature:

Temperature interval: Sdegrees.

Ramp rate 2degrees/min
Start wait time: 1min
Sample interval; 1s
Sensor: Default

Controk: Default

FIGURE 1-27 Continuous Temperature Loop
The controls are arranged into three groups:

‘ Lake Shore
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1.6.2.4.1 Device

The Instrument temperature in this group contains a list of all the temperature
control instruments in the active system configuration. Select the instrument that
you wish to use to control the temperature.

1.6.2.4.2 Temperature Ramp
The parameters in this group are used to configure the temperature ramp for the
loop:

Starting temperature: the initial temperature of the ramp. When loop execution
begins, the temperature controller ramps to this temperature. This is the first
temperature value at which a measurement is executed. The Starting tempera-
ture and the Ending temperature must not be equal.

Ending temperature: the temperature at which the ramp terminates. When the
ramp terminates, loop iterations are also terminated. The loop may or may not
execute a measurement at this temperature, depending upon the loop configu-
ration. The Starting temperature and the Ending temperature must not be equal.
Ramp rate: the rate, in degrees (C or K) per minute, at which the temperature con-
troller ramps the temperature from the Starting temperature to the Ending tem-
perature. Set this parameter to a value that is appropriate for the selected
temperature controller configuration. The ramp rate must be a positive value.
Start wait time: additional delay time after the temperature is settled at the Start-
ing temperature, and before the ramp to the Ending temperature begins. This
can be setto 0O minutes if no delay is desired. This value must be between 0 and
60 minutes.

Sample interval: the Time interval at which the loop queries the temperature con-
troller for the current temperature value during the ramp. These temperature
values are used to determine when to trigger loop measurements when the
interval type is set to Temperature. The smaller this time increment, the more
frequently that communication with the temperature controller takes place. A
largerincrement may be appropriate when the ramp rate is relatively small, or
when the Temperature interval is relatively large. If this parameterissettoa
value thatistoo large relative to the defined ramp rate and Temperature interval,
the temperature loop setpoint values and spacing and may be affected. This
value must be between 0.05 and 60 seconds.

1.6.2.4.3 Loop Interval
The parameters in this group are used to configure the looping interval:

Type: the type of Temperature interval that should be used.

m Temperature: the default setting. When this interval type is used, the Continu-
ous Temperature Loop step continually monitors the temperature ramp and
triggers a loop iteration each time the temperature changes by the amount
specified in the Temperature interval parameter.

m Time: when this interval type is used, the Continuous Temperature Loop step
initiates a loop iteration each time that the amount of time specified in the
Time interval parameter has expired.

Temperature interval: the change in temperature required to trigger each loop iter-

ation. When the temperature ramp is initiated, the temperature setpoint for the

first loop iteration is set to the Starting temperature value defined above. For
each subsequentloop iteration, the setpointis calculated by adding the Tem-
perature interval to the previous loop iteration setpoint. Additionally, a mea-
sured temperature value for each loop iteration is queried from the temperature
controller at the beginning of each loop iteration. Both the setpoint and mea-
sured value are listed in the measurement results tables for measurement steps
that used inside of temperature loops. If the temperature changes by an amount
thatis more than the defined Temperature interval during a loop iteration, the
nextiteration is triggered immediately. The Temperature interval must be
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greater than orequal to 0.0. When set to 0.0, loop iterations are triggered imme-
diately after the previous iteration has ended.

1.6.2.4.4 End of the temperature loop

When the temperature ramp reaches the Ending temperature value and settles, the
Continuous Temperature Loop stops performing loop iterations and the loop step is
considered complete.

1.6.2.5 Discrete Temperature Loop Sequence Step

The Discrete Temperature Loop sequence step allows a series of measurements to be
performed while temperature is ramped in steps from a starting value to an ending
value. This loop works with any temperature control instrument, such as the Lake
Shore 335 or 336 temperature controller.

Navigation < Discrete Temperature Loop
< Step 1 Discrete Temperature Loop [300 K to 325 K]

© step 2 Finish Device Loop Configuration

Instrument:  Ls336 v Starting temperature:
Control: Default Starting wait time:
Loop spacing: Linear

Round trip: O

Loop Segments

[£) Add segment X Remove Selected

Ending Temperature | Number of Points| Temperature Step Size | Wait Time Ramp Rate (W5)| Take Data ‘

325K 5 625K 1s 2K

FIGURE 1-28 Discrete Temperature Loop

1.6.2.5.1 Device
m Instrument: contains a list of all the temperature control instruments in the active
system configuration. Select the instrument to use to control the temperature.

1.6.2.5.2 Loop Configuration

These controls define the temperature loop:

m  Starting temperature: the initial temperature of the ramp. When loop execution
begins, the temperature controller ramps to this temperature. This is the first
temperature value at which measurements inside the loop are performed. The
Starting temperature and the Ending temperature must not be equal.

m  Starting wait time: the time to wait before initiating the first segment of the tem-
perature loop.

m Loop spacing: three spacings are supported:

Element ‘ Description
Linear Default setting. Each step in the temperature loop is the same size as the previous
step.
Logarithmic Step sizes change in a logarithmic progression. Due to the properties of this function,
8 the starting and ending points of the progression must be the same sign.
Inverse parameter Step sizes are based on 1/B.

m  Roundtrip: when checked, the loop will return to the starting temperature, visiting
all the same setpoints on the return branch of the loop as it did on the initial
branch of the loop. This doubles the number of points in the loop.

1.6.2.5.3 Loop Segments
The first segment runs from the loop starting temperature through the segment
ending temperature.

‘ Lake Shore
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Subsequent segments run from the previous segment’s ending temperature to the
segment ending temperature. If a round trip is selected, the final segment’s ending
temperature will be the starting temperature for the return leg of the round trip. This
algorithm has two side effects:

m The pointspacing calculation is slightly different for the first segment because
the starting temperature is included as the first point. For even step sizes across
segments, add an additional point to the first segment.

m  Onround trip loops, the ending temperature of the last segment is only visited
once. This causes the descending segments to shift by one step, and the return leg
of the first segment to have one less data point than the ascending leg.

1.6.3 Controls Add a control to a sequence using the Controls menu on the Sequence ribbon.

1.6.3.1 Go to Field with Chart Sequence Step

This sequence step ramps any field controller to a new magnetic field using the
provided setpoint. Data collected during the ramp can be optionally shown on a
chart.

Navigation < Go to Field Measurement

=B step 1 Go to Field with Chart 1T

© step 2 Finish Field Ramping Parameters

Instrument: F71

Target field:

Display Options

Show chart:

Chart sampling interval:

FIGURE 1-29 Go to Field with Chart
The controls are arranged into two groups:

1.6.3.1.1 Field Ramping Parameters

Use these fields to define how you want the field ramp to behave:

m Instrument: contains all the valid field control instruments in the active system
configuration. Select the instrument that you wish to use to control the magnetic
field.

m Targetfield: target field setpoint for the field ramp. If this is higher or lower than
the field platform can achieve, the step may never complete the ramp.

m  Usedefault ramp rate: if checked, the platform will ramp at its default ramp rate;
otherwise, the user-defined ramp rate will be used. This value is in degrees per
minute.

m  Ramp rate: user-defined ramp rate that can be set if Use default ramp rate is
unchecked. If the value provided is beyond the capabilities of the temperature
platform, you may not get the desired ramp rate.

m  Extra settle time: additional time in seconds to wait after the temperature ramp is
completed. Data will continue to be collected during this time. Use this option to
ensure that the temperature is completely settled at the new setpoint.

1.6.3.1.2 Display Options

Use the options in this group to define how the collected data is displayed:

m  Show chart: check this box to display a table of the temperature readings taken by
the measurement step

m  Chartsampling interval: specifies how often data should be collected. Thevalueisin
milliseconds. For slow systems, this can be a longer interval.
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1.6.3.2 Go to Temperature with Chart Sequence Step

Thissequence step ramps any temperature controllerto a new temperature using the
provided setpoint and ramp rate. Data is collected during the ramp can be optionally
shown on achart.

Navigation < Go to Temperature with Chart 300 K

‘*HE Step 1 Go to Temperature with Chart 300 K

© step 2 Finish Temperature Ramping Parameters

Instrument: Ls336

Note that ramp rate will never exceed the maximum rate of the platform and that the
platform may not be able to reach the target temperature.

Target temperature: 300 K
Use default ramp rate:

Ramp rate: 2degrees/min
Extra settle time:
Sensor: Default

Control: Default

Data Options

Show chart:

Data sampling interval:

FIGURE 1-30 Go to Temperature with Chart

The controls are arranged into two groups:

1.6.3.2.1 Temperature Ramping Parameters

Use these fields to define how you want the temperature ramp to behave:

m Instrument: contains all the valid temperature control instruments in the active
system configuration. Select the instrument that you wish to use to control the
temperature.

m Target temperature: target temperature setpoint for the temperature ramp. If this
ishigheror lower than the temperature platform can achieve, the step may never
complete the ramp.

m  Usedefault ramp rate: If checked, the platform will ramp at its default ramp rate,
otherwise the user-defined ramp rate will be used. This value is in degrees per
minute.

m  Ramp rate: user-defined ramp rate that can be set if Use default ramp rate is
unchecked. If the value provided is beyond the capabilities of the temperature
platform, you may not get the desired ramp rate.

m  Extra settle time: additional time in seconds to wait after the temperature ramp is
completed. Data will continue to be collected during this time. Use this to ensure
your temperature is completely settled at the new setpoint.

1.6.3.2.2 Data Options

Use the options in this group to define how the collected data is displayed:

m  Show chart: check this box to display a chart of the temperature vs. time for the
duration of the temperature ramp.

m  Datasampling interval: specifies how often data should be collected. The value isin
milliseconds. For slow systems, this can be a longer interval.
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1.6.3.3 Pause Sequence Step

This sequence step suspends sequence execution for either a fixed time period or
until the user elects to continue. No data is collected by this step. For pauses longer
than 1 s or while waiting for the user, a dialog window is displayed to show the pause
status.

The pause in only accurate to within a few milliseconds.

1.6.3.3.1 Pause settings

The pause can be set to wait for a time interval, in which case you can select the
hours, minutes, seconds, and milliseconds to wait, or wait for the user signal to
continue. In either case, use the Dialog message field to provide custom text to

display in the dialog box (see the following section).

Pause

® Wait for time:
0 hours 1 minutes 30 seconds 0 milliseconds

Wait for user signal to continue:

Dialog message: Measurement execution is paused.

NOTE: A pause dialog is not displayed for total wait times less than 1 second.

FIGURE 1-31 Pause settings

1.6.3.3.2 Wait for time dialog box
@

Waiting for field settle

00:00:24.000

Cancel Hide Once Hide Always

FIGURE 1-32 Wait for time dialog box

For wait times of 1 second or more, this dialog box will pop up to show the timer

counting down. It offers three options:

m Cancel: abort the wait and continue on with the sequence.

m  Hide Once: close the dialog box. The sequence will still wait for the proper interval.
This is valuable because the dialog can be distracting and also prevents you from
navigating to the sequence to look at data. If the pause is inside a loop, the dialog
will reappear the next time the pause executes.
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m  Hide Always: works like Hide Once except that even if the pause executes again,
the dialog will not re-appear.

Even when the dialog is closed, you can still see the countdown statusin the Pause
sequences step.

Navigation

(1D Step 1 Pause [00:00:09.000]
@ Step 2 Finish

FIGURE 1-33 Pause sequence countdown

1.6.3.3.3 Wait for user signal dialog box
When the pause is waiting for the user, the only option is to Continue with the

sequence.

@ MeasurelINK - Execution paused

Change insert than continue

Press Continue to resume.

Continue

FIGURE 1-34 Wait for user signal dialog box

1.6.3.4 Sequence Group Step

The Group step is simply a container to hold other sequence steps. This allows the
ability to move several related sequence steps around in the sequence, or to copy and
paste the entire group at one time.

Other measurement steps can be placed “inside” a Group just like they can be putin a

loop. This group can then be collapsed, moved, copied, or deleted as a single unitin
the sequence.

Navigation Content

4 [[E] step 1 Group: Reset resources - 2 Steps

73 Step 1.1 M81 Balanced Current Source Configuration Sequence Group
3 Step 1.2 M81 Voltage Source Configuration Use group steps to organize related and important sequence steps. These groups can be
@ Step 2 Finish moved around, copied, and pasted to make building and managing sequences easier.

Group description: Reset resources

FIGURE 1-35 Sequence Group step

The only setting on the Sequence Group step is a text description, which allows the
user to assign a descriptive name to the group to help recognize itin the sequence.
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1.6.3.5 Sequence Join Step

AJoin step allows multiple measurement steps to be “joined” into one results table.
Normally, each measurement step produces one or more measurement results
tables, and each measurement step is isolated from every other measurement step.
Within certain limitations, a Join step can combine measurements so they produce a
single Measurement Results containing all the data.

Forexample:

1. Thissequencetakesanelectrical measurementand atemperature measurement
every /2,10 times. To show a graph of voltage over temperature, add a Chart
step.

Navigation <

A O Step 1 Iteration Loop [1 to 5 step 1]

§ Step 1.1 DC Electrical Measurement
y Step 1.2 Measure Temperature (Default)
(D) Step 1.3 Pause [00:00:00.000]

© step 2 Finish

FIGURE 1-36 Join example 1

2. Buttheresultsare separate; thereis noway to directly chart voltage vs. tempera-

ture.
Measurement Results:  Select measurement results... v
DC Electrical Measurement 2.1 results
Measure temperature 2.2 results
X-Axis Data: Temperature b4
Y-Axis Data: Voltage ¥

FIGURE 1-37 Join example 2

3. Useajoinsteptoinclude all of the measurements, combining the electrical and
temperature data into the Join steps Measurement Results.

Navigation |

% Step 1 Chart --
4 O Step 2 Iteration Loop [1 to 10 step 1]

4 | Py Step 2.1 Join: "My join 2.1"

& Step 2.1.1 DC Electrical Measurement

& Step 2.1.2 Measure Temperature (Default)
@ Step 2.1.3 Pause [00:00:00.500]

@ Step 3 Finish

FIGURE 1-38 Join example 3
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4. Now the Chartstep can directly access temperature and voltage from the Join

results.
Measurement Results: My Join 2.1 b
Column Axis
X-Axis Data: Temperature v Temperature b
Y-Axis Data: Voltage (V) ¥ Voltage ¥
FIGURE 1-39 Join example 4
1.6.3.5.1 Join settings

There are only two settings for the Join step. The first is the title for the joined data.
This allows you to pick a descriptive name. The second is a checkbox that when
checked will show all the joined data in a table when the sequence runs.

Join: "My Join 2.1"

Sequence Join

Use the Join step to combine the data from the measurements within the Join into a single
Measurement Results table. Only measurements from that produce a single row of data
per measurement will be combined. Measurements that produce multiple rows of data
(including loops and other Joins) will not be merged. See the User's Guide for more
information.

Joined data title: My Join

Show table:

FIGURE 1-40 Join settings

1.6.3.5.2 Join rules and limitations
Not all measurements can be joined, and there some other rules to keep in mind
when using Join steps:

31

m  Only measurements that produce a single row of data in each measurement can

participate in joins.

If you have Measurement A that produces one row of data, and Measurement B

that produces three rows, the software has noway to match the rows. However,

both measurements only produce one row, they naturally align. At this time,
these are all the measurements that can bein ajoin:

m DCElectrical Measurement

m  Temperature Measurement

m  M81 Source Measure Synchronized Measurement

More single-row measurements will be added in the future.

m Othersequence stepscanbeincludedinajoin step (including other Joins), but
any measurements will notinincluded in the Join results. Steps that are not

if

included in the Join will continue to create theirown measurementresults tables

asifthe Join did not exist.
m Therowofdatafora)oinisadded when the laststepinthe Join completes. This
not necessarily when the data was collected.

is

For example, if a Join contains two measure steps separated by a one hour Pause

step, then the second measure step will do its measurement one hour after the
first measurement, but there will still be one row of data added with the time
marked as just after the second measurement completed.
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1.6.3.6 Sequence Finish Step

The Finish sequence step isincluded in every sequence created within MeasureLINK.
It cannot be added, moved, or deleted. The step allows for the setup and management
of operations to be performed at the end of a measurement. These operations are
performed when a measurement completes execution, is canceled, or stops due to an
error. Ifanother measurement is started while finish operations are executing, the
operations will be canceled and the new measurement will begin..

Instrument drivers for MeasureLINK that implement support for Finish operations
will have dedicated settings. Driver finish operations can be configured from the
driver’s settings page, or via a sequence configuration step.

The Finish step screen displays the Finish Step Operations, and a Finish Status as they
are executed. Once instruments are setup in the system configuration with Finish
operations, those operations will be displayed.

Finish Step Operations

The finish step allows for the management of instrument operations performed at the end of a measurement.

These operations will be performed when a seq finisk ion, is lled, or stops due to an error.

If another measurement is started while finish operations are executing, finish operations will be cancelled and the measurement will begin.
Operations for a specific instrument can be configured via the instrument's settings page, or a configuration step.

The controls and table below can be used to enable and disable individual operations.

Is Enabled Instrument Description

FIGURE 1-41 Sequence Finish settings

Each row of the Finish Step Operations table represents one instrument’s set of Finish
operations, with the instrument name and a description of the operation. Each row
can also be enabled or disabled; disabled operations will not be run. Operations
appearinthetable in the same order as the system configuration.

At the end of a measurement, as Finish operations execute, status information is

relayed to the Finish Status section of the screen. Updates will be published when
operations start, end, orresultin an error.
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Add data to a sequence using the Data menu on the Sequence ribbon.

1.6.4.1 Chart Sequence Step
The Chart sequence step displays measurement data from your current instruments

onone or more charts when running a sequence. All charts have configurable plot
settings.

The Chart step has a Properties editor group, Chart tree, and group for results tabs.
The properties editor is used to configure different chart elements. The chart tree is
used to arrange chart elements and select them for editing. New charts generated
during a sequence will be added as a new results tabs.

7 =
@ @ Sequence~200.mlseq - Sequence Measurement - =} 3

Navigation <

4 Step 1 Chart [I-V Curve] 4 |4 Chart: 1.V Curve
4 step 2 Discrete Electrical Source Loop [DC Current: Amplitude: 0.01 A to 0.08 A] - Chart Properties
4[] series
& step 2.1 DC Electrical Measurement
© step 3 Finih {2 series: series 1 Tide: IV Curve
a4 Axes
125, Xeaxis: X-axis 1 Legend Properties : f
o I H Properties Editor
ias, Y Axis: Y-axis 1 Visibility: Show legend
Placement: Inside
Chart Tree Orientation: Horizontal

Horizontal alignment:  Center

Vertical alignment: Bottom

Selection: [ Allow selection

Results Tabs

Settings

FIGURE 1-42 Chart sequence step

1.6.4.1.1 Chart tree and properties editor

The top of the Chart sequence step is split into two areas. On the leftis the chart tree,
and on the right is the property editor for the currently selected item in the tree. The
chart step uses a hierarchical tree model where each itemin the tree “owns” the
items below it. For example, the Chart contains a Series group and an Axes group,
which each contain the proper components, respectively.

Element ‘ Description
The root of the tree. Cannot be deleted or added. Contains chart-level proper-
ties such as title and legend options.

Charts can plot multiple series, all of which must be contained in the chart’s
Series group.

Chart

Series group

Charts can plot different series on different axes, all of which must be con-
tained inn the chart’s Axes group.

Each series displays the data collected in a measurement results object.

Series Series properties include series name, series appearance, and axes configura-
tion. All charts must have at least one series.

Different X-axes can be applied to different series to display data of different
X-Axis types and scales. X-axis properties control the title, data scale, axis position,

and data type. All charts must have at least one X-axis.

Different Y-axes can be applied to different series to display data of different
Y-Axis types and scales. Y-axis properties control the title, data scale, axis position,

and data type. All charts must have at least one Y-axis.

Axes group

Chart tree elements are added and deleted using the ribbon controls. For example, to
add a new series to the series group, select the series group and use the Add button
that appearsin the ribbon. Each chart step elementis described in more detail below.
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1.6.4.1.2 Chart root element
Chart Properties control how the chart appears.

Chart: I-V Curve

4[] series Chart Properties

L"i Series: Series 1 Title: |-V Curve
4 : Axes
125, X-axis: Voitage Legend Properties
Lizs, ¥ Ais: Current Visibility: Show legend

Placement: Inside

Orientation: Horizontal

Horizontal alignment:  Center

Vertical alignment: Bottom

Selection: Allow selection

FIGURE 1-43 Chart root element

These controls are arranged into two groups:

m Chart Properties:

m  Charttitle: This title appears on top of the chart. It can be blank or any text you
like.

m Legend Properties: optionally, the chart can show a legend describing all the
series displayed on the chart. Use the controls in this group to control the place-
ment, orientation, and alignment of the legend. If the “Allow Selection” checkbox
is selected, each series in the legend will contain a checkbox to allow hiding or
showing that series after the data is displayed.

1.6.4.1.3 Series group element
The Series Group element does not have properties to set. Instead, it displays a short
message about the series on the chart.

4 Chart: |-V Curve

P | 7] Series Series Group
~7 Series: Series 1 This group contains all of the data series that are displayed in
the chart. Each series is defined by it's data source, and the
4 [ Axes axes that are used to display the data.

I _ X-axis: Voltage

_ Y Axis: Current

FIGURE 1-44 Series Group element
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1.6.4.1.4 Axes group element
The Axes Group element does not have properties to set. Instead, it displays a short
message about the axes on the chart.

4 Chart: |-V Curve

4 [ series Axes Group
# Series: Series 1 This group contains all of the X and Y axes that are displayed
in the chart. Each axis can be referenced from within a series
4 I ) Axes for displaying data on the chart.

[ , X-axis: Voltage

‘_,. Y Axis: Current

FIGURE 1-45 Axes Group element

1.6.4.1.5 Series element
The series properties control the data in a series and the appearance of series on the
chart.

Chart ?
4 E Chart: Xvs. ¥
4[] series Series Properties
“: Series: Series 1 Title: Series 1

4 Axes Measurement Results:  DC Electrical Measurement 2.1 results

| Xeaxis: X-axis 1 Column Avis

' X-Axis Data: Current Amplitude Setpoint (&) ~  X-axis 1
[sas, ¥ Axis: V-axis 1

Y-Axis Data: Voltage (V) v Y-axis1

New series onloop:  None

Series Appearance

Pen plot type: Line or scatter plot

Auto-select pen: O

Color:
Line style:

Line width: 2 pixels
Data point shape: Circle

Data point size: 5 pixels

FIGURE 1-46 Series element

m Series Properties: Each series on the chartis a sequence of Xand Y values. These
values can come from any measurement in the sequence, but both the Xand Y
values must come from the same measurement results.

m Title:the name of the series. The title will appear when hovering the mouse
over the datain the chart,and in the chart legend. If the chart produces
multiple series, each one will have a number appended to the title.

m  Measurement Results: contains a list of the Measurement Results from all the
measurements in your sequence. Select the results that contains the data
you wish to chart.

m  Axis Data: for both Xand Y, select the column in the Measurement Results that
you wish to use for that value, as well as the axis that the data should be
associated with. Column data can only be displayed on axes with the same
data type as the column in the Measurement Results.

m  New series on loop: when data is being collected in one or more loops, a new
series on the chart should be added for each loop. Once a Measurement
Resultis selected, this control will contain all the loops in which the
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measurement that produced the data is contained. Select a loop to start a
new series on the chart. If you no not want series breaks or the measurement
isnotin aloop, then select the default value of None. When the new series is
created on the chart, it will be automatically assigned a unique pen.

m Series Appearance: The series can display line, scatter, and column (bar) charts.
The type and appearance of the plot is determined by the series appearance set-
tings. Asample of how the series will display is shown and will update as the set-
tings change.

Each new seriesin a chartis assigned a unique pen to draw the series, which is
auto-selected by default. The automatic pen selection ensures each series is
unique on the chart. Uncheck the auto-select pen ti customize the appearance of
the series pen.

Ifthe dataisin aloop and “New series on loop” is selected, then only the first pen can
be customized. Subsequent loop iterations will auto-select a unique pen.

All plot types support a color setting. Use the drop down list to select the best
color for your series. Other settings change based on the Pen plot type.

m Lineorscatter plot settings:

m Linestyle: selects the way the series line connecting the data points draws.
The defaultis a solid line. Select None to do a scatter plot with no lines.

m Line width: the width of the series line in pixels, from 1 to 15 pixels. The
defaultis 2.

m  Data point shape: each data point will be marked with the selected shape.
Select None to not display data points.

m Data point size: the width and height of each data point,from 1 to 15
pixels.

m  Column or bar plot settings:

m  Column width percentage: sets the width of the columns in the series. The
value is the percentage of the available space; 100% will have no gaps
between the columns, and 50% will have gaps the same width as the
columns. Values greater than 100% will cause the columns to overlap.
Unlike most settings, this value changes the width of auto-selected pens
for the series as well.
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1.6.4.1.6 X-axis and Y-axis elements

These sections control the appearance and data type of the chart axes. The X-axis is
the horizontal axis, and the Y-axis is the vertical axis. The chart can have multiple X
andY axes.

4 Chart: Voltage & Current

4[] series X-axis Properties
Q’f Series: Series 1
47 Aves Title: Voltage [V]
“, 23 X-axis: Voltage [V] Data type: Voltage e
123 Y-axis: Current [A] .
— Scale: Linear b
Alignment: Bottom v
Text format: Default >

Default format, based on user preferred number of digits and the
data type of the axis

Draw major grid lines: Draw major ticks: (|

Draw labels: Draw bands: O

FIGURE 1-47 X-axis and Y-axis elements

Axis properties are similar for Xand Y axes, so both are listed below. Any differences

are noted.

m Title: appears next to the axis on the chart. It can be blank or contain any desired
text.

m Data type: the axis data type. The following types are supported. Some Data types
noted in the table are formatted to the number of significant digits specified for
thattypein User Preferences (see section 1.8.4). This can be overridden if the Text

formatis changed.

Data type ‘ Notes
Double All chartable data except DateTime can map to a double column.
Field Can only show Field values. Field values will be mapped to the units of the
first row in the MeasurementResults.
Integer “Whole” numbers 0, 1, 2, 3. Can only show single values on an integer axis.
Can only show Temperature values. Temperature values will be mapped to
Temperature . X
the units of the first row in the MeasurementResults.
Voltage Formatted according to User Preferences by default.
Current Formatted according to User Preferences by default.
Resistance Formatted according to User Preferences by default.
Resistivity Formatted according to User Preferences by default.
Boolean Mapsto 1 orTrue, O for False.
. Atimeinterval value. Only allowed for the X-axis. Can only show TimeSpan
TimeSpan
data.
. Date and time data. Only allowed for the X-axis. Can only show DateTime
DateTime data

The Data type of the axis must be compatible with the Data type of the

MeasurementResults column to display that axis in the Series. The following rules apply:

m DateTime data can only be shown on a DateTime axis, and a DateTime axis can only
show DateTime data.

m  Adouble axis can show any data that maps to a double. This includes all Data types
except DateTime.

m  All other axis Data types can only be mapped to a column of that Data type.

These rules are validated by the Chart Step so they can not be violated.
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m  Scale: how the axis scales data. There are three options: Linear (default), Logarith-
mic, and 1/X (for the X-axis only). The DateTime axis only supports Linear scaling.

m  Alignment: determines where on the chart the axis is drawn. Top or Bottom are
allowed for an X-axis, Left or Right for a Y-axis.

m Text format: lists options for formatting the labels on the axis. These are specific
for the Data type of the axis (TimeSpan and DateTime have different format
options than the rest). When selected, each format will show a description with
details and examples of how the format works.

Text format: Sortable M

Sortable date/time pattern using standard ISO 8601 format of
"yyyy-MM-dd THH:mm:ss". For example, 2009-06-15T13:45:30

FIGURE 1-48 Text format

Special cases for each Data type are noted below:

m DateTime: the default format for DateTimes is “Mixed”. This is a split format
that shows a short date format (e.g. “dd/mm/yy hh:mm:ss”) if the axis is
showing more than 24 hours, and a time format (“hh:mm:ss”) if the axis
shows less than 24 hours.

m TimeSpan: due to limitations of our charting solution, most format options are
not culture-aware. For instance, the separator may always be , even if the
computer language settings specify .’ The exception is the “General” format,
which islocalized.

m  Allother Data types: all other Data types map to the text formats for Double.
The “Default” format uses a numeric format where the maximum number of
significant digits comes from User Preferences (see section 1.8.4). For
example, if the axis Data type is Current and the User Preferences is set to 3
digits for current, then the axis will display up to three digits of precision for
the axis labels. This is only true for the “Default” format.

m  Draw_Options: these checkboxes allow you to turn on or off various visual ele-
ments for the axis.

1.6.4.2 Signal Analysis Sequence Step

The Signal Analysis sequence step processes time-based signal data from another

measurement. The step performs three operations:

m  Smooth data: applies a moving window average smoothing algorithm to the data
(optional). If applied, the specified number of data points will be averaged
togetheracross the data set to reduce noise in the signal. Smoothed data will be
used for all further processing.

m  Histogram settings: calculates and displays a histogram of the data. The histogram
sorts the signal data into buckets, then displays a column (bar) chart showing the
count of data points in each bucket. The number of buckets is either automati-
cally selected or can be manually set. For each bucket, the histogram calculates
the range of the bucket (minimum, maximum, and median), and the count of
data pointsin the bucket.

m  FastFourier transform (FFT): performs an FFT on the data and display the results. The
resulting data is a table containing frequency, spectrum magnitude, and power
spectral density.

The FFT operation depends on having an accurate time base for the signal. Some
instruments, like the Lake Shore M81-SSM Synchronous Source Measure System, can
collect accurate time data as part of the measurement.

Each of these operations generates a new measurement results table that can be

used for further operations (in a Chart step for instance), or exported for further
analysis.
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This step cannot be performed inside a loop, and can only be added and positioned at the

step at the top level of the sequence.

1.6.4.2.1 Signal Analysis settings

@ d

l R T, Step 2 Signal Analysis [M81 Stream Measurement 1 results]

©) step 3 Finish

—0—

Oo— % X Cut
S o % Cu

O

System noise analysis~001.mlseq - Sequence Measurement X ‘

T Paste = ()

Navigation Signal Analysis [M81 Stream Measurement 1 results]

43 (@) Step 1 M81 Stream Measurement

Signal Data Selection

Measurement results:
Time data:

Signal data:

Data title:

Signal units:

Signal Analysis

Smooth data:

Moving average window:

Histogram settings

Histogram bucket count:

Fast Fourier transform
Windowing algorithm:
FFT Segments:
Detrend:

FFT scaling:

X axis scaling:

Y axis scaling:

FIGURE 1-49 Signal Analysis settings

M81 Stream Measurement 1 results
R1 Relative Time
M1DC

Streamed M81 data

Auto @ Manual 20 buckets

O

O

Spectrum Magnitude
Linear

Linear

The settings are divided into two sections, as listed below.
m Signal Data Selection: choose the data you wish to analyze.
m  Measurement results: select the measurement data you wish to process. This
must be the results from another measurement in the sequence. The drop
down list shows all possible results tables.

Analysis can only be done after the data is collected. Therefore, the Signal Analysis
step needs to be located after the source measurement in the sequence. Avalidation
error will appear if this step is moved before the measurement.

At this time, data from inside a loop cannot be used for signal analysis.

m Timedata: select the column of data to use as a time base for the analysis. Any
column whose data can translate into a number can be used, but if the data
does not represent some sort of signal base, the results may not be as

expected.

m  Signal data: select the column of data containing the signal you wish to
analyze. Any column whose data can translate into a number can be used.

m Signal Analysis: controls how the processing is completed.
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Smooth data: when checked, the source signal will have a moving window
average smoothing algorithm applied. The smoothed data is not used for any
analysis.

Moving average window: sets the size of the smoothing algorithm window. For
example, if the window size is three points, then the data will be smoothed
by averaging three raw data points together.

Histogram bucket count: controls how the histogram is calculated. If Auto is
selected, the number of buckets is determined by taking the square root of
the number of data points. If the result is less than 5, then there will be 5
buckets. If the resultis more than 20, then there will be 20 buckets. If Manual
is selected, the number of buckets must be set at least 2).

Windowing algorithm: selects the windowing function to use during the FFT
calculation. The following algorithms are supported:

None (uniform)

Blackman

Blackman-Harris

Blackman Exact

Flat Top

Hamming

Hann

FFT Segments: for large data sets, it can be useful to divide the set into
segments and perform the FFT on each segment, and then combine the
results. If this option is selected, the data will be split into the specified
number of segments.

Detrend: if selected, each signal data point will have the average of all the
signal data subtracted from the point before calculating the FFT. If FFT
segments are used, the average will be of all the data, not each segment’s
average.

FFT scaling: choose to either display Spectrum Magnitude or Power Spectral
Density in the FFT chart.

X/Y axis scaling: the FFT chart can have either a linear or logarithmic axis
scaling.

Output: either two or three measurement results tables and three charts are

generated.
m Tables:
1. IfSmooth datais selected, a table will be generated with the same name as

2.

3.
m Cha

1.

the source data with “(smoothed)” afterit. The data is the same as the source
data except that the signal column will have the moving average smoothing
applied.

Histogram bucket information.

FFT spectrum magnitude and power spectral density.

rts:

Signal being analyzed. If smoothing is selected, it will show the smoothed
data.

Histogram column chart with signal amplitude on the X axis and bucket
counton the axis.

FFT spectrum magnitude vs. frequency or power spectral density vs. fre-
quency.
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1.7.2 Script Window
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MeasureLINK™-MCS software hosts an integrated scripting language based on
Microsoft® Visual Basic.NET. This gives you the ability to develop custom solutions to
collect, process, and present data. Any measurement sequence can be exportedtoa
script, modified, and executed. External instruments and tools can also be accessed
from a script and integrated into measurements.

MeasureLINK™-MCS software can be downloaded from:
https://www.lakeshore.com/software. Many example scripts are included with the
software. The APl documentation contains working examples for the API calls. Other
sample scripts can be found in the MeasureLINK folder on your hard drive:
(C:\Users\Public\Documents\MeasureLINK\Examples). Scripts for any registered
measurements (section 1.7.7) can be opened and examined or modified.

Script files contain the script code, data output structures including charts, tables
and reports, and any data collected by the script. Scripting is managed through the
Script window and script files (*mlscr). MeasureLINK™ exposes functionality to the
scripting language via an application programming interface or API. MeasureLINK™
provides an API to prompt the user for information and allow the collection,
manipulation, and display of measurement data. Device drivers expose their own
APIs to control measurement hardware. The script language can also use APIs from
third-party software modules or assemblies provided by the user or a third-party
script developer. For example, a curve fit could be performed by the open-source
Math.Net Numerics library: https://numerics.mathdotnet.com.

The Script window is fully capable of running a measurement, but is really intended
for developing and testing measurements. Once the script is complete, it can then be
used as a building block in a Measurement Sequence without having to know the
scripting language or the details of how the measurement works.

The features of the Script window are shown and described below.

@ B LogAxisTest.mlscr - Scripted Measurement
Scripts
_ - _ _ P
% Ao K,) = Go To Line € Symbol Find ¥ ¥= Indent = Comment O<a @ >< 7
Start Export Check  Undo — — — Edit Edit Device Clear | Scripting
Ribbon sV Syntax £ find =: Insert Ul Value ™ = Unindent = Uncomment | References References Result -
Execution Export Edit Miscellaneous Help
|immediate
3.162 103
: 162
Debugging pane
3
1x10
< >
; - Results pane
Proc: [Main v 2 .
2[-sub Main ~ | g 3162¢10
3 ' Set up measurement results §
4 Dim mr As MeasurementResults = Script.CreateMeasurementResul: 3
5 mr.AddColumn("Voltage", DataType.Double, "Voltage [V]") 5
6 nr.AddColumn("Current”, DataType.Double, "Current [mA]") 1%10
7| . .
" Show results in a graph  SCript editor pane
of Dim graph As Chart = Script.ShowChart("Log Y")
10 Dim graph2 As Chart = Script.ShowChart("Log X") 3162410
11
12 Dim xAxis As XAxis = graph.AddXAxis("Voltage [V]", DataType.l
13| Dim yAxis As YAxis = graph.AddYAxis("Current [mA]", DataType
14 Dim xAxis2 As XAxis = graph2.AddXAxis("Current [mA]", DataTy} 10"
15| Dim yAxis2 As YAxis = graph2.AddYAxis("Voltage [V]", DataTyp«
16| 0 50 100 150 200 250 300
17} graph.AddSeries(mr, xAxis, "Voltage", yAxis, "Current") Voltage [V]
18 graph2.AddSeries(mr, xAxis2, "Current”, yAxis2, "Voltage") .
7 5 Logy [NEERS
Data Acquisition [UEIST NS
Script selection tabs

FIGURE 1-50 Scripting

The Script window is divided into six sections, as shown in the figure above:
m Scriptselection tabs, see section 1.7.2.1

m Results pane, see section 1.7.2.2

m Scripteditor pane, see section 1.7.2.3

m Script navigation controls, see section 1.7.2.4
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m Debugging pane, see section 1.7.2.5
m Ribbon,seesection1.7.2.6

The sections of the Script window are divided by splitter controls. Click and drag the
controls to adjust the relative sizes of the adjoining sections.

Press F1in the Editor pane to open the language reference Help file.

1.7.2.1 Script Selection Tabs

Every script file contains two scripts:

m Data acquisition script: used to perform the measurement and present the data.

m  Userinterface (Ul) script: used to display controls so the user can modify measure-
ment parameters.

The two scripts run independently of each other. Whichever tab is selected is the
current active script that will run when you click the Start button. To select a script,
clickthe corresponding tab. The APl is slightly different for the data acquisition and Ul
scripts.

There is also a Notes tab which provides a place for keeping track of any additional
information in a script file. You can add both formatted text and images.

1.7.2.2 Results Pane

This pane only appears if the script requests either a user interface (for a Ul script) or
one or more results tabs (for an acquisition script). A new script, or a script that does
not show any Ul or data, does not have a results pane. Acquisition results can include
charts, tables, reports, and calculated values. The script developer can create any
number of result tabs on the results pane and arrange the results on each tab as
required. Results can be cleared at any time using the Clear Result button on the
ribbon.

1.7.2.3 Script Editor Pane
Use the script editor pane to create or change the script logic.

[5Sub Main
Debug.Clear
FieldController.StartGoToField(Field.Tesla(@.52))

1
2
3
4
5 Do
6 Wait 5
7 Debug.WriteLine($"Field at {DateTime.Now} is {FieldController.Field.ToString}")
8 Loop While FieldController.IsFieldRamping

9
10

1

FieldController.StartGoToField(Field.Tesla(@.0))
End Sub

1.7.2.3.1 Context coloring

Different elements of the code are automatically colored by the editor to help with
readability. For example, comments are green and language keywords are in blue. In
addition, a color bar on the left side of the pane shows yellow for lines of code that
have changed since the script last ran or was saved.
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1.7.2.3.2 Autocomplete

The editor provides an autocomplete context tool tip which appears whenever the
editor recognizes what is typed. If multiple options exist, they all appear. In addition,
changesto aline are automatically capitalized and highlighted when a different line
is selected. Manually start autocomplete by pressing Ctrl plus the space barin the
Editor.

1[Sub Main

2 ' Define the first segment schema.

3 Dim segmentl As MeasurementResults = Script.CreateMeasurementResults("Segment 1")
4

5 Dim firstColumn As String = "Field"

6 Dim secondColumn As String = "Moment"

7 Dim thirdColumn As String = "Length"

8|| & _ ComObject A

9 < _AppDomain

10}/ @ AbandonedMutexException
1 & AboutWinWrapBasic

1211 eAbs

#® AcceptRejectRule

& AccessViolationException
@ Action

@ Action(Of T)

1; @ Action(Of T1, T2)

10|/ @ Action(Of T1, T2, T3) v
20 Dim tabl As ResultsTab = Script.CreateResultsTab("Big Tab", 2, 3)

21 tabl.Show()

1.7.2.3.3 Status and breakpoint bars

There are two gray bars, one on the left side of the editor pane and one below the
editor pane. The one on the left is the breakpoint bar. It shows status information
during debugging like the locations of breakpoints and the current line of execution.
The status bar at the bottom shows messages from the editor during some
operations. There is also a panel on the right side of the status bar that shows the line
number you are currently on.

1.7.2.4 Script Navigation
The script navigation combo box navigates to methods in the script. They also reflect
the current procedure (Proc) where the cursor or debugger is located.

Proc: |Main ~

st segment schema.
Dim segmentl As MeasurementResults = Script.CreateMeasurementResults("Segment 1")

Dim firstColumn As String = "Field"

Dim secondColumn As String = "Moment™

Dim thirdColumn As String = “Length"
segmentl.AddColumn(firstColumn, DataType.Double)
segmentl.AddColumn(secondColumn, DataType.Double)
segmentl.AddColumn(thirdColumn, DataType.Double)

PO W ONOUA WN

Ve

1.7.2.5 Debugging Pane

The Script window includes a powerful integrated debugger to help test and develop
scripts. The debugger pane contains several pages that are used with the debugger.
See section 1.7.6 for more information.
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1.7.2.6 Ribbon

The controls on the ribbon are used to operate the Script window:

Start

Works for both the data acquisition the Ul script. This is only enabled if no
other acquisition is running on the system and the software is not in viewer
mode. The script can also be run by right-clicking in the Script window and
clicking Run, or by pressing F5.

If the debugger is in use stepping through code, Start resumes execution of
the script. The script runs until it completes or a breakpoint is hit.

Stop

Stops the currently running script. Stop is enabled if any script is running.
Stop immediately aborts any running script.

Execution tools

Step Over

While debugging, steps over the current line. If the line is a call to a function or
subroutine, Step Over executes that procedure, then advances the debugger
to the line after the procedure. Otherwise, it advances the debugger to the
next line. This can also be done by pressing Shift + F8.

Step Into

While debugging, steps into the current line. If the line is a call to a function or
subroutine, Step Into advances the debugger into the new procedure. Other-
wise, it advances the debugger to the next line. This can also be done by
pressing F8.

Step Out

While debugging, advances the debugger until the current procedure is com-
plete. This can also be done from the context menu.

Export tools Export CSV

Exports results from the Script window to a comma separated values text file.
If the script file contains multiple measurement results, you will be prompted
to select the results to export.

Check Syntax

Scans the current script (data acquisition or Ul setting) and checks
for any syntax errors. This button is disabled while running or debug-
ging a script. If syntax errors are found, a dialog appears listing the
errors. If everything is correct, the message “No syntax errors”
appearsin the status bar of the editor pane.

Undo

Reverts the last change(s) made in the script editor.

Go toLine

Moves the cursor to the start of the specified line numberin the code.

Find

Searches the code for the next instance that matches the given text.

Edit tools Symbol Find

Allows navigation to references to symbols like variables, constants,
and subroutines. Clicking a symbol in the editor highlights all refer-
ences to that symbol. You can then use the menu items to navigate to
symbol references.

Insert Ul Value

Displays a searchable list of Ul values defined in the Ul Script [insert
link/reference here]. Clicking the green + icon automatically inserts a
reference to that Ul value in the script at the current cursor location.

Indent

Indents the selected lines of code, four spaces to the right.

Unindent

Unindents the selected lines of code by moving them four spaces to the left.

Comment

Comments out the currently selected lines of code. This is useful for tempo-
rarily preventing them from executing.

Uncomment

Uncomments the currently selected lines of code.

Edit References

Opens the References dialog to show the current script’s referenced .NET
assemblies and COM unnecessary libraries. Several of the software’s
components are referenced by default. Additional references can be added to
external instrument drivers, numeric libraries, or any other third-party or
custom component you wish to access from the script.

Miscellaneous
tools Edit Device
References

Opens the Script Device References to allow you to reference a hardware
device from the script. Adding a device reference allows you to use the device
from script but also requires that device to be present and connected before
the script will run. See section 1.7.3 below for details

Clear Result

Clear any measurement results, Ul values, and result tabs from the current
scriptfile.
CAUTION: The cleared data is permanently deleted.
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Most measurements require interacting with some sort of instrumentation. Use the
Edit Device References button on the ribbon to choose which devices you are using
so that the APl of those instruments will be available to the script.

The devices and drivers available depend on your active system configuration (see
section 1.8.3), and your installed application packs (see section 1.9.1).

@ O
Name Description oK

° Interfaces: Will match first device that implements the interface =

[T1] [ [TemperatureController|Generic temperature controller ancel

[T1] 4 [FieldController Generic field controller

[])Pv [Source Generic source instrument

[P [Meter Generic digital multimeter instrument

[C1]&) |PermanentMagnet Permanent magnet field driver

[[1] @) [ManualField Manual variable field driver (prompts user for field changes)

[C1]41: |QDMultivu Quantum Design MultiVu remote interface

[C1] ) |oLFieldController Open-loop field controller

[[1]As|[M91FastHall Lake Shore M91 FastHall™ controller

[[1]Av|M81Bcs Lake Shore M81 BCS-10 Balanced Current Source module

[1|As[m81vs Lake Shore M81 VS Voltage Source Module

1| |Ls737 Lake Shore 737 field controller

[C|hv|m81 Lake Shore M81 synchronous source/measure system

[|ps[M81Vm Lake Shore M81 VM-10 Voltage Measure module

[1|Av|mM81Cm Lake Shore M81 CM-10 Current Measure module

1] |Ls64x Lake Shore 643/8 MPS controller

[]|qu|Ls625 Lake Shore 625 superconducting magnet power supply

1| |Dualé25 Dual Lake Shore 625 superconducting magnet power supplies

[]] ¥ |Ls336 Lake Shore 336 temperature controller

1] [ |Ls336Basic Lake Shore 336 Temperature Controller

1]~ |Ls155 Lake Shore 155 AC/DC current and voltage source

1]k panispLC Janis cryostat PLC controller .

TemperatureController
Interface "TemperatureController”, Generic temperature controller
Matches "Ls336" in the active system configuration

FIGURE 1-51 Script devices references

The Script device references dialog box lists three categories of device references:
Interface, Driver, and Device. Choose a category based on your script’s requirements.
Each category is explained below. To include a device reference, check the checkbox
for that device reference.

Interface: use this option if the script works on any device whose driverimple-
ments the selected interface. An interface is the most general but least full-fea-
tured category of any device that supports that interface. Interfaces provide very
generic, high-level operations, which makes them more flexible. If you write your
script against the interface when the scriptis run, the software will find the first
connected device that supports that interface and use it. For example, a script
that references the TemperatureControllerinterface could control temperature
on any temperature controller whose driver implements the TemperatureCon-
troller interface.

Driver: use this option if the script works only on a specific driver, such as the
Ls336 driver written to communicate with a Lake Shore Model 336 temperature
controller. The driver category is less general than an interface but still allows for
flexibility. All drivers installed in the MeasureLINK™-MCS software appear in this
list. If you select a driver from this list, your script will have full access to all driver
functionality. When the script is run, the software will search for the first config-
ured device that uses the selected driver and control it.

Device: use this option if the script works with a specific named device on your sys-
tem. The device category shows only devices currently in the active system con-
figuration. Your script will only run if a device of the same type and name is
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currently connected. This is the most specific category. This option must be used
when communicating with multiple devices that use the same driver.

Remove device references by unchecking the box. To prevent the references from
conflicting, the software disables options that conflict with your current selection.
For example, if you add a reference to the TemperatureController reference, all
drivers and devices that represent a TemperatureController are disabled. Likewise if
you select a Model 336 driver, the TemperatureController checkbox and any named
Model 336 devices will be disabled.

1.7.4 User Interface Userinterface (Ul) scripts can be used to collect information from the user before
Scripts starting a measurement. To run a Ul script, select the Ul Settings tab and click the
Start button. The user interface will appear in the results pane.

The simple Ul script shown below collects two numeric values and a Boolean flag. The
data collected will be stored as a Ul value in the script file where it can be retrieved
and used by the data acquisition script.

Immediate
v

| < >

Proc: Main =

1[5 sub Main Starting Value
: Script.StartGroup("Measurement ")

3 Script.NumericTextBox("StartValue", "Starting Value", "m", 3, 0)

af| Script.NumericTextBox("EndValue", "Ending value", "m", 3, 10)

|| ¢ Script.SetIndent(1)

6

7

Measurement

Ending value

[“JReverse Measurement

: Script.CheckBox("Reverse", "Reverse Measurement", False)
End Sub

Data Acquisition [EUISSTTE Notes

FIGURE 1-52 Ul Settings script

Each control in the Ul script has a control name that is used to store and retrieve the
data entered in the control. From the acquisition script, click the Insert Ul Value
button on the ribbon to search Ul values, and to insert codes to retrieve the control
value into the script.

1.7.5 Data Acquisition The data acquisition script below gets the data from the example Ul and printsitin
Scripts the debugging pane (see section 1.7.2.5.).

[immedate |Measuring from om to 10m

<

Proc: [Main -

1[5 Sub Main

2 Dim startingValue As Double

3 Dim endingValue As Double

4 Dim reverseMeasurement As Boolean

5

6 startingValue = Script.GetUiDouble("StartValue™)

7 endingValue = Script.GetUiDouble("Endvalue")

8 reverseMeasurement = Script.GetUiBool("Reverse")

9

10 If Not reverseMeasurement Then

11 Debug.WriteLine "Measuring from " & startingValue & "m to " & endingValue & "m"
12 Else

13 Debug.WriteLine "Measuring from " & endingValue & "m to " & startingValue & "m"
14 End If

15|} End Sub

<

FIGURE 1-53 Data Acquisition script
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In a data acquisition script, use data from the Ul to setup your instruments, capture
the data, and display the results. For example, this script will ramp a temperature
controllerto a temperature supplied by the userinterface script Ul values:

Sub Main
Dim target As Double
target = Script.GetUiDouble (“"TargetTemperature”)
TemperatureController.GoToTemperature (Temperature.Kelvin (target))
End Sub

Refer to the sample scripts for examples of how to do various operations in an
acquisition script. Sample scripts can be found in the MeasureLINK folder on your
hard drive: (C:\Users\Public\Documents\MeasureLINK\Examples).

Much of the functionality of the editor pane revolves around debugging.

1.7.6.1 Debug.Print
To debug ascript, insert “Debug.Print” into the code to show the value of the variables

you want to see:

1. Openanew Script window.
2. Typethe following code at line 2 in the Data Acquisition tab:

Dim a As Integer = 5

Dim b As Integer = 3

Dim ¢ As Double = a * b

Debug.Print "{0} x {1} (21", a, b, ¢

3. Thecodeshould appear as follows:

[tnmedate | > X 3 = 15

< >
Proc: Man ]
1[5 Sub Main
Dim a As Integer =5
Dim b As Integer = 3
Dim ¢ As Double = a * b
Debug.Print "{0} x {1} = {2}", a, b, ¢
F End Sub

< >

VA W N

Click Check Syntax on the ribbon to make sure there are no syntax errors.

Click Start.

The script runs and the Immediate tab updates.

The curly brackets in the “{0} x {1} = {2}” string evaluate the variables that follow
itin the specified order. For example, {0} points to the first one (a) and {2} points
to the last one (c).

No vk

1.7.6.2 Breakpoints

The software allows the user to set breakpoints in the script to stop and inspect the
process. The debugger stops when it hits the first breakpoint. You can inspect
variables while script execution pauses.

A breakpoint does not work on an empty line.

As an example, to add a breakpoint to the script:

1. Clickline 14 inthe gray, vertical bar:

10 Dim a As Integer =5

11 Dim b As Integer = 3

12 Dim c As Double = a * b

13 Debug.Print "{@} x {1} = {2}", a, b, ¢

Lh “
>
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2. Theentirelineis highlighted in red. Thisindicates that the script execution
“breaks” when it encounters line 14.

3. ClickStart.

4. Thescript execution stops at line 14 and the highlight changes to yellow:

10 Dim a As Integer =5

11 Dim b As Integer = 3

12 Dim ¢ As Double = a * b

13 Debug.Print "{@} x {1} = {2}", a, b, ¢
©| 14|| End Sub

v

The “Debug.Print” statement shows the result in the Immediate tab.

6. Type ?aand press the Enter key in the debug pane. This only works when the pro-
gram is paused at a breakpoint.

7. The software shows “5%”, which means that the variable “a” is evaluated as an

integer 5.

Type ?c and press the Enter key.

9. The software shows “15#”, which means that the variable “c” is evaluated as a
double 15.

10. Click Continue on the ribbon.

11. Ifthefile has not already been saved, the script execution finishes and a File Save
dialog box appears.

12. Save the file. The file extension must be “mlscr” for the software to recognize it as

ascriptfile. When you open the same file and run it again as is or after some mod-

ification, the file is automatically saved with the same file name when the script

execution finishes.

%

1.7.6.3 Stopping the Script Execution
To stop the script execution before it finishes, click Stop on the ribbon.

1.7.6.4 Stepping through the Code

Once the debugger is stopped at a breakpoint, there are a few ways to continue

execution after a breakpoint:

m Continue button: resumes the execution and may run to completion or break
again when the script hits another breakpoint.

m Step Over button: single-steps the execution. The execution stops at the next
executable line, even if the statement at the current breakpointinvolves another
subroutine or function call.

m Step Into button: single-steps the execution. If the statement at the current
breakpoint involves another subroutine or function call, the execution stops at
the beginning of the called subroutine or function.

m Step Out button: when the current breakpointis inside a subroutine or function,
the execution stops at the next executable line after the line where the caller
calls the subroutine or function.

1.7.6.5 Using the Debugging Pane Tabs
While debugging, examine and change the state of the running script using the tabs
on the debugging pane. The three tabs are described below:

1.7.6.5.1 Immediate tab
The Immediate tab is the only debugging pane that is available all the time. It is used
for:
m Displaying data: scripts can display any desired text in the Immediate tab using the
Debug object. Thisiis listed in several places in the example script:
Debug.Print "This is a script"

Running the entire example adds three status lines in the Immediate tab. The
Immediate window is useful for displaying status messages, calculated values, or
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intermediate results frominside a script. The debug object includes the following

methods:
Method Description
Clear Clears the immediate tab of all output.
Print Displays data with formatting capability; advances to the next line.
Write Displays data but does not advance to the next line.
WriteLine Displays data and advances to the next time.

m  Fvaluating an expression: any script expression can be evaluated and the result dis-
played by typing “?” in the Immediate window followed by an expression. Some
examples are listed below:

Expression ‘ Result
?’Hello” “Hello”
?s+2 4%
2UCase(“xyz”) “XYZ”
=5 False

m  Assigning a variable: variables can be assigned in the Immediate tab by typing
“var = expression”toassignavariable byvalue,or
“Set var = expression”toassignavalue by reference. This only works
when the program is stopped at a breakpoint.

m  Calling a procedure: call any procedure including the built-in ones by simply typing
the call into the Immediate tab. This only works when the program is stopped at
a breakpoint.

1.7.6.5.2 Watch tab

The Watch tab only appears while debugging. This tab allows you to monitor the
values of variables as you step through the script. To add a watch, right-click a
variable and select Add watch. The variable and its current value appears in the
Watch window.

If the variable changes, the Watch tab value updates to reflect the new value. To stop
watching a variable, select the watch text in the Watch tab and delete it. Press Enter
in the Watch window to force all values to update immediately. Change the value of
the variable by changing the value displayed in the Watch tab.

1.7.6.5.3 Stack tab
The Stack tab shows the call stack for the current statement. In the example, if the

debugger is stopped in the subroutine, the call stack looks as follows:

Trmediate | 1: [*Data Acquisition # 3] Subroutine

watch | 28 [*Data Acquisition # 9] value% = 9%

Stack |

Proc: [Subroutine -]

1/ Sub Main ~
2 Debug.Print "This is a MeasureLINK script"
3 Call Subroutine

4 Debug.Print "All done"

S|+ End Sub
6

4

8

-] Sub Subroutine
Dim value As Integer

© o9 value = 9
10 value = Sqr(value)
11 Debug.Print "Value = {0}", value
12|} End Sub
v
< >

Data Acqguisition [UEEUTERENNEIES

‘ Lake Shore www.lakeshore.com



50 CHAPTER 1: Software Operation

1.7.7 Registering Script
Files

Any script file can be registered for use as a measurement sequence step. Registered
scripts are managed from MeasureLINK™-MCS software. To get to the registration

utility, go to the navigation pane and select Measurement Registration. Registered

script files can be per user, shared with all users, or pre-installed with MeasureLINK™
Onceascriptisregistered, it will appearinthe drop down list under Measurement on
the ribbon for the Sequence Measurement window.

Getting Started
Messurement Registration
System Configuration

User Preferances

User

Shared

Pre Installed ———

Lake Shore MeasureLINK Platform

Ribbon controls

1st grouping level

Title
VDP contact check

2nd grouping level

Measurement Registration

Group Level 1 Group Level 2 Details

M1 FastHall™

[This shouid

Links to script files

Excitation with manual parar

User VDP high resistance contact check

_—

M1 FastHall™

[VDP-Contact Check Voltage Excitation with manual para;

User Go to field

Environment

GotoField.miscr

Some Measurement

[Registered: 6/7/2019 1

FielgRampSample.miscr

Set gate bias

Environment

Source

[User test

SetGateBias mlscr

User Contact check with optimization

M1 FastHall™

[Registered: 6/11/2019 8:39.08 AM
[optimi o

[VDP-ContactCheck with optimization.miscr

VDP contact check with optimization

M1 FastHall™

VDP-ContactCheck with optimization.miscr

VDP contact check

M1 FastHall™

nd manual parameters

[VDP-Contact Check Current Excitation with manual parar

VDP high resistance contact check

M1 FastHall™

eck of 2 Van der Pauw sample with voltage

[VDP-Contact Check Voltage Excitation with manual para:

VOP full Fastiall™ analysis

M1 FastHall™

and FastHall™ analysis of a Van

ample with optimized parameters and manual

Full Hall Analysis with manual pause.miscr

VDP resistvity 2nd Fastrall™

M1 FastHall™

Imanual field changes

th |VDP - Full Hall Analysis_ Manual Perameters_Manual Paus;

oo ® (@@ |@[ [0 o8| 8o [

C: 4-wire measurement M91 FastHall™ e-wire inuity test FourWire miscr
SR h Universal driver sample | M91 FastHall™ h sal driver to control a Stanford Research |SRS830 example.miscr
ISRs-83 amplifier

FIGURE 1-54 Registering script files

1.7.7.1 Registering a Script

1.

Measurement dialog box will appear.

tion for the new custom measurement step.

From the Measurement Registration utility, click New on the ribbon. The Custom

Select the script file you wish to add and provide a title and (optionally) a descrip-

@ Regist

Script file name: L

vonada\Doc

AM LINK\

ateBias.mlscr

Measurement title Set gate bies

Description User test

Grouping

Measurement toolbar.

Level 1: Environment
Level 2: Source
Sharing

script file.

[[JShare registered script with all users

Select or enter the group levels under which to display the script in the Measurement menu on the Sequence

If you want to share a registration with all users be sure other users have read access permissions for the

oK

Browse...

Cancel

3. Setgrouping levels (optional) for the registered measurement. Two grouping
levels are supported. Groups appear as sub-menus under Measurement on the
ribbon (see the image below).
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@|E Browse for any Script file Sequence~001.mlseq - Sequence Measurement

Settings
- X
O
~Owp L. -
Measurements Loops Controls Data

Start
New ~ = =

Measuremer& BFoWes... Insert Steps

& Fake™
@ Step 1 Finish &

Level 1 62 Environment >
group\ 6‘2 Level 1 > <§2 Level 2

Top » @,‘: M91 Option check

M91 FastHall™ 4

» @2 Validation test
& Report Test

& Some custom step & M81 AC electrical test

Ungrouped _~7

measurement

You can also specify the type of registration. There are three types of registered

measurements:

m User registration: this registration will only appear for the current Windows®
user.

m Shared registration: appears for all Windows® users. The script file should be
stored in a location all users can access (such as the Public Documents\Mea-
sureLINK folder).

m Pre-installed registrations: measurement scripts installed by Lake Shore with the
product or a MeasureLINK™ application pack (see section 1.9.1). They are
read-only and cannot be created, modified or deleted. However, itis possible
tosupplanta pre-installed script, listed under Measurementon the ribbon, by
creating a shared registration or user registration that has the same title and
grouping levels as the pre-installed script.

Click OK. The new measurement will appear in the list of registered scripts.

The registered script is not copied, moved or changed in any way. If you modify the script,
the modified script will be used in sequences. If you delete or move the scriptfile, the
registration will be broken.

1.7.7.2 Editing a Script Registration
Changing a script registration does not change existing sequences or the source
script file in any way. To edit a script registration:

1.

2.
3.
4.

From the Measurement Registration window, select the registration you wish to
editin the list of registered scripts.

Click Edit on the ribbon.

Adialog box appears. Modify any information you wish to change.

Click OK to save the updated registration.

1.7.7.3 Deleting a Script Registration
Deleting a script registration does not change existing sequences or delete the source
script file. To delete a script registration:

1.

From the Measurement Registration window, select the registration you wish to
delete in the list of registered scripts

Click Delete on the ribbon or press the Delete key. A dialog box appears, confirm-
ing the deletion.

Click OK to delete the selected registration.
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1.8 Home Level The Home level includes:
m Getting Started

m  Measurement Registration
m System Configuration
m User Preferences
1.8.1 Getting Started The Getting Started pane includes links to documentation that may be useful in using

MeasureLINK™ Also listed are recent files. Click a file name to open the file for use.
These documentation links and recent files can also be found in the Backstage View
(see section 1.3.6).

Q| Lake Shore MeasureLINK Platform . m} X
O—
o—
o </>

Home < Getting Started with MeasureLINK

00 Getting Started

o Documentation
57— Measurement Registration

% system Configuration Quick start guide Quick start guide for the MeasureLINK software

([ User Preferences Software user’s guide = Manual for using the MeasureLINK software
Script language help | Help file for the scripting language of MeasureLINK
API reference Documentation for the MeasureLINK programming interface

Website MeasureLINK website

I/’\ Horme Recent Files
Sequences
Utilities
Scripted Measurements .
‘ g
FIGURE 1-55 Getting Started
1.8.2 Measurement Files can be registered with the system for use as a measurement sequence step.
Registration Registered scripts are managed from MeasureLINK™-MCS software. To get to the

registration utility, go to the navigation pane and select Measurement Registration.
Once a custom script is registered, it will appearin the drop down list under
Measurement Registration in the navigation pane. See section 1.7.7 for a detailed
explanation of registered scripts.
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The MeasureLINK™-MCS software allows the user to have multiple system
configurations. A system configuration is a selection of instruments and the settings

forthose instruments. The controls on the System Configuration window allow you to
create and modify configurations.

m  System Configuration ribbon: contains options for controlling configurations.

m  Workspace: the right side of the screen contains a tab control where the software
will display settings.

0| Lake Shore MeasureLINK Platform - u] X
Home | System Configuration Tools System configuration ribbon
- et o
ol Y
C Rename. Export Add Remove
System Configuration device Settings )

Home < NewConfigurationRENAME [Active]

Getting Started Device Name Driver Name Description

Measurement Registration M91 lM91 FastHall lLake Shore M91 FastHall™ controller

3 - Ls336 |L5336 \Ls336 temperature control driver

System Configuration

User Preferences
Device Settings

Device Name:

Auto connect:

Home

Litilitie

FIGURE 1-56 System Configuration window

1.8.3.1 Configuration Controls
Click the Configuration button in the System Configuration ribbon to see the options.

@ |
Home System Configuration Tools
= - =
O o9 = e
Configuration ENEIEE Rename... Export...
New empty configuration System Configuration
New configuration from selected _
Default system configuration 4
NewConfiguration Registration
NewConfigurationRENAME [Active] uration
User Preferences

FIGURE 1-57 Configuration menu

The current configurations are shown, with the in-use configuration marked as
[Active].

L

8.3.1.1 Creating a New Empty Configuration

To create a new configuration:

1.

2.
3.
4

Click the Configuration button.

Click New empty configuration from the drop down list.

The NewConfiguration window appears.

Modify any settings you wish to change. Click Save to save the configuration, or
click Apply Configuration to apply the current configuration to the system.
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1.8.3.1.2 Creating a New Configuration from a Selected Configuration
Use this option to copy a current configuration and save it as a new configuration:

1. Clickthe Configuration button.

2. Click New configuration from selected from the drop down list.

3. The NewcConfiguration window appears.

4. Modify any settings you wish to change. Click Save to save the configuration, or
click Apply Configuration to apply the current configuration to the system.

1.8.3.1.3 Deleting a Configuration
Use the Delete button to delete the currently selected, non-active, system
configuration from MeasureLINK™-MCS software. To delete a configuration:

1. Open the configuration you wish to delete.
Click the Delete button.

Adialog box appears, confirming the deletion.
Click OK.

The configuration is deleted.

uhwn

1.8.3.1.4 Renaming a Configuration

Use the Rename button to rename the currently selected system configuration:
1. Openthe configuration you wish to delete.

2. Clickthe Rename button.

3. Adialog box appears.

(© Rename Selected Configuration X

Old configuration filename:

NewConfiguration~1

New configuration filename:

’ NewConﬂgurationName|

OK Cancel

FIGURE 1-58 Rename button

4. Choose afilename and then click OK.
5. The configuration is renamed.

1.8.3.1.5 Exporting a Configuration
Use the Export button to export the currently selected system configuration as a
JSON file, which can be shared and imported. To export a configuration:

1. Open the configuration you wish to export.

2. Click the Export button.

3. ASaveAsdialog box appears. Use this name or change it to another name if you
prefer.

4. Choose the desired file location and name, then click Save.

1.8.3.1.6 Importing a Configuration

Use the Import button to import a system configuration from a valid JSON file. To
import a configuration:

1. Click the Import button.
2. AOpen Filedialog box appears. Navigate to the JSON file you wish to import.
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3. Selectthe JSON file and click Open.
4. |Ifthereisalready a system configuration with the same name as the one being
imported, a new name will be assigned to the imported configuration. Click OK.

The imported configuration will be selected, but not applied as the current configuration.

1.8.3.2 Device Settings
The Device Settings group on the ribbon allows you to control the settingsina
configuration.

E]Save
B 5 v g
>\Cance|
Add... Remove Move Move
up down

Device Settings

FIGURE 1-59 Device settings

1.8.3.2.1Add
To add a device to the configuration:

1. Clickthe Add button.
2. TheAdd Driver(s) pop-up window appears.

@
Available drivers: select one or more drivers to add to system configuration.
Name Description Version

("} | PermanentMagnet Permanent magnet field driver 2.0.4.0 o
(") | ManualField Manual variable field driver (prompts user for field chan|2.0.4.0
(1| Q@DMultivu Quantum Design MultiVu remote interface 2.0.2.0
()| OLFieldController Open-loop field controller 2.0.0.0
Ay | M91FastHall Lake Shore M91 FastHall™ controller 2.0.4.0
v | M81Bcs Lake Shore M81 BCS-10 Balanced Current Source modu|2.0.5.0
Py [M81Vs Lake Shore M81 VS Voltage Source Module 2.0.5.0
M |Ls737 Lake Shore 737 field controller 2.0.0.0
Py M81 Lake Shore M81 synchronous source/measure system |2.0.5.0
Ay [M81Vm Lake Shore M81 VM-10 Voltage Measure module 2.05.0
Py |M81Cm Lake Shore M81 CM-10 Current Measure module 2.0.5.0
() [ Lsb4x Lake Shore 643/8 MPS controller 2.0.0.0
()| Ls625 Lake Shore 625 superconducting magnet power supply |2.0.0.0
("}| Dual625 Dual Lake Shore 625 superconducting magnet power st|2.0.0.0

© |Ls336 Lake Shore 336 temperature controller 2.0.0.0

* | Ls336Basic Lake Shore 336 Temperature Controller 2.02.0
Py |Ls155 Lake Shore 155 AC/DC current and voltage source 2.0.2.0
([ JanisPLC Janis cryostat PLC controller 2.0.1.0
(1 JanisCrvostat Janis crvostat temperature controller 2.0.1.0 -

Cancel

FIGURE 1-60 Add Driver(s)

3. Clickadriver name to add it.
4. Click OK.
5. Thedeviceis added to the configuration.

1.8.3.2.2 Remove
Use the Remove button to remove the currently selected device from the system
configuration:

1. Selectthe device name thatyou wish to remove.
2. Clickthe Remove button.
3. Adialog box appears, confirming the deletion.
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4. Click OK.
5. Thedeviceisremoved.

1.8.3.2.3 Moving Up or Down

Use the Move up and Move down buttons to shift the currently selected device up or
down in the list of devices. The order in which the devices are displayed is the orderin
which they will be displayed in the Monitor window.

1.8.3.2.4 Save
Click the Save button to save the currently selected system configuration.

1.8.3.2.5 Cancel
Use the Cancel button to discard any changes made to the currently selected system
configuration, and return to the last saved configuration:

1. Clickthe Cancel button.

2. Adialog box appears, confirming the action.
3. ClickYes.

4. Thechangeisdiscarded.

1.8.3.3 System Tool Bar Settings
The System section of the ribbon allows you to apply the current configuration as the
active configuration.

-O—
o—
s @

Apply
Configuration

System

FIGURE 1-61 System tool bar

1.8.3.3.1 Apply System Configuration

To apply a system configuration, click the Apply Configuration button. The software
will either re-apply the active system configuration or apply the selected
configuration, depending on the configuration thatis currently selected.

Re-apply the active system configuration
The active configuration is the configuration thatis currently applied to the system,
asindicated by the “[Active]” tag appended to the configuration name in the title bar.

o Lake Shore MeasureUIN P atorm - o X

Home 4 EMP Hall [Active]

(@ Getting Started Device Name Driver Name Description
EMPHall EMPHall EMP AC/DC Hall measurements
8 Measurement Registration () Ls6ax Ls6dx Lake Shore 643/8 MPS controller
%= System Configurati Py Ma1 M&1 Lake Shore M81 synchronous source/measure system
M81Bcs M818cs Lake Shore M81 BCS-10 Balanced Current Source module
(D) ser Preferences M81BncSource M81BncSource Lake Shore M81 BNC Adapter Valtage Source
Py M81VmM MB1Vm Lake Shore M81 VM-10 Voltage Measure module

Instrument
Instrument model: | LS-643 M

FIGURE 1-62 Active configuration
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When this configuration is modified, it will need to be re-applied to the systemin
order for the modification to take effect. Click the Apply Configuration button while
the configuration is selected, and the following confirmation dialog box will be

displayed:

(@ Lake Shore MeasureLINK — X

Do you want to re-apply system configuration "EMP Hall"

0 to the system?
|

N This configuration contains simulated instruments. These
instruments will produce simulated data.

[] Do not show this message again OK Cancel

If the active configuration contains devices that are configured to use simulation mode,
the dialog box will contain a reminder message that data returned from these devices is
not real but simulated.

The dialog box may be disabled, if desired. Click the Do not show this message again
checkbox before clicking the OK button, and the dialog will not be displayed in the
future. This option can be reset from the User Preferences pane.

If the configuration has been edited when the button is clicked, the configuration will
automatically be saved before itis applied. If the configuration has been edited and
the Save button is clicked, the configuration will be saved, and then a dialog box
offering to re-apply the configuration (as described above) will be displayed.

Apply a selected configuration and set it as the active configuration

If a system configuration other than the active configuration is selected for editing
using the Configuration button, the selected configuration can be applied to the
system by clicking the Apply Configuration button. The following confirmation dialog
box will be displayed:

(@ Lake Shore MeasureLINK

Do you want to set "M91 FastHall" as the active system

e configuration and apply it to the system?

This configuration contains simulated instruments. These
instruments will produce simulated data.

[] Do not show this message again OK Cancel

If the selected configuration contains devices that are configured to use simulation
mode, the dialog box will contain a reminder message that data returned from these
devices is not real but simulated.

The dialog box may be disabled, if desired. Click the Do not show this message again
checkbox before clicking the OK button, and the dialog will not be displayed in the
future. This option can be reset from the User Preferences pane. If the configuration
has been edited when the button is clicked, the configuration will automatically be
saved before it is applied.
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1.8.3.3.2 Devices List

Lists the configured devices (instrument drivers) for the configuration. Select a device
to show its settings. The device tabs appear at the bottom of the screen. If Auto

connect is not checked, the instrument will have to be manually connected from the
monitor window.

The settings tabs that appear depend on the driver being configured. However, all
drivers share the same first two standard tabs. These are explained below.

General tab
@| Lake Shore MeasureLINK Platform - O X
Home | System Configuration Tools
P~ - —0— =
== ¥ 00—
Configuration Rename. Export Add Remove Apply
v Configuration
System Configuration Device Settings System
Home < NewConfigurationRENAME [Active]
Getting Started Device Name Driver Name Description
Measurement Registration M91 |M91 FastHall |Lake Shore M91 FastHall™ controller
- Ls336 |Ls336 |L5336 temperature control driver
System Configuration
User Preferences

Device Settings

Device Name:

Auto connect:

Home

Utilities

General | Communication

FIGURE 1-63 General tab

The following fields are available on the General tab:
m  Device Name: this is the name by which the device is referenced from a measure-

ment script. This name will appearin the Device section of the script window's
device references dialog box (see section 1.7.3).

m  AutoConnect:selectthis option to automatically connect the device upon software
startup or when the configuration is applied.
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@|

File Home

System Configuration Tools

System Configuration
Home
Getting Started
Measurement Registration
System Configuration

User Preferences

Home

Utilities

Lake Shore MeasureLINK Platform - u]
E save
@ @ v &l
K - X Cancel
Add. Remove Move
down
Device Settings System
< NewConfigurationRENAME [Active]*
Device Name Driver Name Description
M31 ]M91Fas!HaII lLake Shore M91 FastHall™ controller
Ls336 |L5336 ]L5336 temperature control driver

Communications Interface

Active interface: Serial

Settings

Port: ASRL6 Search ~
Baud rate: 921600
Data bits:

Stop bits: One

Parity: None

Flow control: RtsCts b

Timeout: 2000 ms

Recovery time: 0ms

FIGURE 1-64 Communication tab

Select the communicationsinterface to be used; the available interfaces are
determined by the device driver. Then complete the settings for the chosen interface.
For each field, choose a setting from the drop down list, or type a value in the text box.

Refer to the specific instrument user’s manual to determine proper settings.

Simulator settings: settings related to simulating the current instrument. Every
instrument has a simulator that provides at least a basic simulation of how the
instrument responds. Simulated instruments appear in the monitor window

withanSicon

Serial Settings: settings related to communication through a serial port
(COM or USB virtual serial port):

Port

Baud rate

Data bits

Stop bits

Parity

Flow control

Timeout

Recovery time

GPIB Settings: settings related to communication through a GPIB interface:
m Board

m Address

m Secondary address

m Timeout

TCP/IP Settings: settings related to communication through an IP address or host-
name:

m Board

m |P Address

m Port
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m Keep alive
m Nodelay
m Timeout

Not all settings can be changed for every instrument driver. The driver determines which
settings are available and editable.

Test Device Communicator
When configuring the device communication settings for each of the devicesin a
system configuration, the settings can be tested using test device communicators.

Use the Test Connection button on each interface settings page.

Device Name Driver Name Description

f\/ M81 Mm81 Lake Shore M81 synchronous source/measure system
;’\/Mm Bes M81Bcs Lake Shore M81 BCS-10 Balanced Current Source module
Py MB1Vm M81Vm Lake Shore M81 VM-10 Voltage Measure module

{f ;FT\ F71Teslameter Lake Shere F71 or F41 teslameter

Communications Interface

Active interface: Serial (VISA)

Settings

Port: Search *

Baud rate:
Data bits:
Stop bits:
Parity:

Flow control:

Timeout 5000 ms

Recovery time: 20 ms

Test Connection...

FIGURE 1-65 Test Connection button

Clicking this button brings up a device communicator dialog box. pre-configured to
use the communication interface settings defined in the settings view from which it
was launched.

If the settings view corresponds to the active system configuration, and the selected

device is already connected from the monitor pane, the button will be disabled in order to
prevent any attempt to launch another connection to the same device.
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Device Name Driver Name Description
:ﬂ\y M81 Ma1 Lake Shore M81 synchronous source/measure system
r-\yMB‘IEIcs M81Bcs Lake Shore M81 BCS-10 Balanced Current Source module
By Ma1vm MB1Vm Lake Shore M81 VM-10.\altag . ”
. ENSIEEECN)
(uFn F71Teslameter Lake Shore F71 or F1| @ Expand's o

System Status

Communications Interface

Execution state: dle

Active interface: Serial (VISA) ]
M81 Source/Measure System (“M81") o

Connected

Settings N
M81 BCS Current Source {"M81Bcs")  M81:51

0.0000 A -

Auto| |Shape Qutput
Data bits: 100.00nA | Sine | @ )

Stop bits:

Port: Search ~

Baud rate:

DC Offset AC Value Sync Src
Parity . 0.0000 A Peak None

Flow/conteol: M81 VM Voltage Measure ("M81Vm") M81:M1

Timeout 5000 ms Overload Na N ~

20 ms, )
DC oV

Mode Range Auto |Coupling Config
DC (Resistance) 10 mvV. AC AB

Recovery time:

FIGURE 1-66 Test Connection button in a disabled state

(@ Device Communicator = - (] X
Select or enter command
*IDN?
Connect
Clear
NOT CONNECTED
Close

FIGURE 1-67 Device Communicator (disconnected)
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When the Device Communicator s initially displayed, itis in a disconnected state.
Press the Connect button to connect using the Communication Interface settings
from the Settings view. Ifa connection is successfully completed, the dialog will enter
a connected state. The Device Communicator will remain connected to the device
until the dialog is closed, either by clicking the Close button, or the “X” in the upper
right corner of the dialog.

& Device Communicator == O
Select or enter command *IDN? v
*IDN?
Write Query Read

[02:58:44.408 PM] CONNECTED: M81 on Serial

Clear

CONNECTED

Close

FIGURE 1-68 Device Communicator (connected)

If an error occurs while attempting to connect, the dialog box will remain in an
unconnected state, and an error message will be displayed. Connection errors may
result from incorrect communication interface settings, or from an attempt to
connectto a device thatis already in a connected state. When this occurs, the dialog
should be closed, and the cause of the error should be resolved. Once resolved, the
dialog can be reopened and another attempt to connect can be made.
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(@ Device Communicator

Select or enter command

*IDN?

Connect

connected from the monitor pane.

)
1}

NOT CONNECTED

[03:05:07.149 PM] ERROR: Failed to open 'ASRL5:INSTR'. Verify that the device is not already

Clear

Close

FIGURE 1-69 Device Communicator (connection error)

The device communicator dialog makes use of the following controls:

@ Device Communic =
|
Select or enter command *IDN?
*IDN?
Write

[02:58:44.408 PM] CONNECTED: M81 on Serial

| CONNECTED

Predefined commands

N Command editor

~

Command buttons
Read /

Command responses

e

Query

Clear button

Clear /

\

Close Status bar

FIGURE 1-70 Device Communicator dialog box, showing controls

Predefined commands: contains a list a commonly used predefined commands. To

use one of these commands, select it from the list and it will be copied to the

command editor control.

Command editor: used to enter commands that should be sent to the connected

device. Thefirst entry in the predefined commands list is entered into the com-
mand editor by default. These commands can be entered from the keyboard or
selected from the predefined commands, and can be modified prior to sending
them to the device. Ifacommand thatis sent to the device is not found in the pre-
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defined commands list, it is added to the top of the list so that it can be selected

again without having to re-enter it.

m  Command buttons: used to send a command to the connected device, or to read a

response back from the device.

m  Write button: writes the contents of the command editor to the connected
device. This command does not read back a response. If the command text is

empty, this button is disabled.

m  Query button: performs a write followed by a read. Valid queries are commands
that are expected to process the sent command, and then return a response
from the connected device. A query usually ends with a question mark (?). If
the command text is empty, this button is disabled.

m  Read button: reads back a response to a previous command from the
connected device that is stored on the device. A timeout exception will result
if the buffer is empty when this command is issued.

m  Command responses: lists the sequence of commands that were sent to the con-
nected device, as well as the responses that were returned. Entries are also pre-
fixed with a time stamp, including millisecond resolution.

m  Clear button: can be used to clear the contents of the responses box.

m  Status bar: displays the status of the dialog box, including the connection status,

and any relevant command status.

The following figure displays an example of a successful query (*IDN?) of a connected
device. Notice that the query was initiated by the Query button, and results in two
entries in the response box: The firstis a record of the query that was made, and the

second is the response that was returned by the device.

Device Communicator

Select or enter command *IDN?

*IDMNT

Wirite

[09:47:200667 AM] COMMECTED: M81 on Serial

Query

[09:4 7223134 AM] QUERY: "IDN?

[09:47:23.193 AM] RESPOMSE: Lake Shore,M81-6 ##8###,1.6.2022101919

COMMECTED Query complete.

Close

Read

Clear

FIGURE 1-71 Device Communicator dialog box, showing a completed query
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1.8.3.4 Process View
A Process View allows you to graphically display real-time indications for your
instruments in common system configurations.

1.8.3.4.1 Example process view
A Process View consists of a graphical representation of an experiment configuration
overlaid with annotations for instrument indications. Each annotation consists of a

description and value, and represents one instrument reading of interest.

CRX-4K Cryogenic Probe Station

/\/\/\/\/\/\/\/\/\l’l - Sample Stage
y Temperature ||
: 0 00

Magnet Temperature
— Eil / J77.349 K

P . R Stage Temperature ~
g 8 295.000 K

Magnet stage [ |

ion shield stage |

Annotation Vacuum chamber base

1
o il
alue 3 econd Stage| N First Stage
Annotation Temperature |” “~}Temperature
Description 77.350 K| Annotation

CCR

b L2keShore MeasureLINK® Process View
FIGURE 1-72 Process view

1.8.3.4.2 Process View Driver

Process views can be added to a system configuration just like any other driver. To add
a Process View, follow the same steps as for adding a driver (see section 1.8.3.2.1) and
select the ProcessView driver from the Add Driver(s) pop-up window. You can add as
many Process Views to your system configuration as needed.

The only setting required is selecting which process view file to display. Click Browse
to find the file.

The driver and system configuration will be marked as invalid if no file is selected.

Settings

Process view file: C:\Users\tyler.cordell\Documents\MeasureLINK\Process Views\CRX-4K Process View.mlpv = Browse...

process view settings |

FIGURE 1-73 Process view settings

Once setup, the Process View will be displayed after the system configuration is
applied.

The devices referenced in the Process View must also be included in the system

configuration and be connected. Annotations for which values cannot be read will display
an error.

‘ Lake Shore www.lakeshore.com
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1.8.4 User Preferences

The User Preferences pane allows the user to select preferred settings for using the
application. Unless otherwise specified, these settings will be reflected throughout
MeasureLINK™-MCS software, where applicable.

1.8.4.1 Significant Digits and Units

The user can select the number of significant digits for different values such as field
values, temperatures, voltages, current values, and more. The number of significant
digits for these values must be between 1 and 8.

Units can also be specified for field and temperature values. Supported field units
include Gauss, Oersted, Tesla, and Ampere per meter. Supported temperature units
include Kelvin and Celsius.

If a connected instrument only supports one of these units, this preference will be
ignored, and the instrument unit will be used for control and monitoring.

Areas of MeasureLINK that do not implement user preferences include:
Lake Shore CCR driver

Keithley 2182 driver

Lake Shore 336 driver

Lake Shore 776 driver

M81 Signal Analysis sequence step

M81 Synchronous Measurement step

1.8.4.2 Usage Data

Lake Shore Cryotronics will automatically collect software usage data to help
improve software quality. None of the information collected contains identifying
information or measurement data, and any collected usage data will not be used for
marketing or sales purposes.

The user can optin and out of this data collection by clicking the checkbox.

1.8.4.3 Disabled Messages
Several MeasureLINK dialogs can be disabled so they are never displayed again. The
user can reset this setting for all dialogs by clicking the button.

1.8.4.4 Default File Locations

These file locations are used as default directories throughout MeasureLINK when

exporting files and data. Browse to select the preferred folders:

m  Documents folder: the default folder where MeasureLINK related documents, such
as sequence and script files, will be saved by default.

m  CSVfolder: the default location for exported and saved CSV files, such as those
exported from charts.

m  Data folder: used by some measurements as the default location for measurement
data. Thisincludes summary reports, data tables (as CSV files), and more. Mea-
surements that currently use this setting include the M91 FastHall and MRS-
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8400 Hall sequence steps. In scripts, users can use the “DataWriter” class to save
data, which also defaults to the preferred Data folder.

@| Lake Shore MeasureLINK Platform - o
o
o
O~ </>

Sequence  Script

New
Home
(@ Getting Started
o—
97— Measurement Registration
—o
95— System Configuration

(L) User Preferences

[, Home

. Utilities

User Preferences

Note: Instrument settings may override user preferences

Number of Significant Digits Usage Data

Field: Lake Shore Cryotronics can automatically collect
software usage information to help improve
Temperature: software quality. No identifying information or
measured data is collected and the data will not be
used for targeted marketing or sales purposes.

Current: Allow collection of usage data: [

Voltage:

Resistance:

Restore Default Values

Units to Display Disabled Messages

ek Ui Several MeasureLINK dialogs can be disabled in
order to never be shown again. Use the button
Temperature: below to reset this setting for all dialogs.

Reset Disabled Messages

Default File Locations
Use the settings below to choose default folder locations for exported files.

Documents folder: C:\Users\tyler.cordell\Documents\MeasureLINK Browse...

CSV folder: C:\Users\tyler.cordell\Documents\MeasureLINK Browse...

Data folder: C:\Users\tyler.cordell\Documents\MeasureLINK Browse...

FIGURE 1-74 User Preferences
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1.9 Utilities Utilities allow the user to perform tasks on the currently selected instruments or on
MeasureLINK™-MCS software overall. Some utilities are builtinto MeasureLINK, and
others can be installed using application packs. The following sections describe the
built-in utilities.

1.9.1 Application Packs Different types of measurements require different instrument drivers, utilities,
measurement scripts, and examples. MeasureLINK allows you to choose what types
of measurements you wish to use and install only those components to MeasureLINK,
using application packs. An application pack contains everything required fora
certain type of measurement. You can add, update, or remove these application packs
using the Application Pack utility.

The table below contains the current list of application packs. New and updated
application packs may be downloaded from the Lake Shore website at
https://www.lakeshore.com/products/product-detail/measurelink/measurelink-
mcs-application-packages.

Application pack Description

Drivers, measurements, and examples for working with electrical instru-
Electrical ments. Includes drivers for the Lake Shore M81 Synchronous Measurement
System and the Lake Shore Model 155 source.

Drivers, utilities, and examples for magnetic field control including the
Field platform F71/F41 teslameters, permanent magnets, and the Lake Shore Model 643
and Model 648 power supplies.

Drivers and examples for working with a Janis Research superconducting
Janis cryostat cryostat, coupled with Lake Shore control hardware. Includes drivers for the
Lake Shore Model 625 power supply and Model 336 temperature controller.

Drivers, measurements, documentation, examples, and scripts for making
MO91 FastHall™ Hall measurements with a MeasureReady™ M91 FastHall™ measurement
controller.

Drivers and examples for working with temperature control. Includes the

UL R T Lake Shore Model 336 temperature controller driver.

Drivers, utilities, and samples for taking measurements on the Quantum

. —
LTI LTS Design PPMS and DynaCool systems using the MultiVu™ software.

1.9.1.1 Application Pack Utility Overview

© Lake Shore MeasureLINK Piatform

System Status

Keep on top

Execution state:

Installed Application Packs
Version State
2970 instalied

 LIA IR fiter. Changed LS1

Home

HE. uritties

FIGURE 1-75 Application Packs
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The Application Pack utility lists all currently installed application packs and their
versions. Selecting an application pack will show detailed version information.
Changes to the application packs can only take place when the MeasureLINK™-MCS
software is starting up. Changes to application packs will take effect after restarting
MeasureLINK by clicking the Restart and Apply button, which will will launch the
Application Pack installer. You may stage multiple application pack updates at one
time. To cancel the staged operation, select the staged application pack and click the
Un-stage button on the ribbon.

1.9.1.2 Installing Application Packs

Toinstall a new application pack:

1. Pressthe Install button on the utility.

2. Adialogboxappears.Choose the application pack you wish to install
(application packs are files with an “mlpack” extension), then click Open.

3. Adialog box appears, confirming the installation. Click OK.

4. Theselected application packis listed in bold type, showing that it is staged for
installation when MeasureLINK is restarted using the Restart and Apply button.

Installed Application Packs - *Restart application to complete staged operations

Name Description Version State
MeasureLINK Field Platform Application Pack Driver and scripts for measuring and controlling mag|0.5.0.0 Installed
MeasureLINK QD MultiVu Application Pack Driver and tools for controlling a Quantum Designs F|0.1.0.0 Installed
MeasureLINK M91FastHall Application Pack Driver and scripts for controlling M91 FastHall instrur| 0.4.0.0 Installed on restart

FIGURE 1-76 Application pack staged for installation

1.9.1.3 Removing Application Packs
To remove an application pack:
1. Choose the application pack you wish to remove, then click the Uninstall button

in the ribbon.
2. Adialog box appears, confirming the removal.
3. PressOK.

4. Theselected application pack will be listed in strikethrough type, showing that
itis staged for un-installation when MeasureLINK is restarted using the Restart
and Apply button.

Installed Application Packs - *Restart application to complete staged operations

Name Description Version  State
MeasureLINK Field Platform Application Pack | Driver and scripts for measuring and controlling magnetic fields 0.5.0.0 Installed

W AT R astal- AcamcationRack Driver and scripts for controlling M91 FastHall instrument 04.0.0 Uninstalled
MeasureLINK QD MultiVu Application Pack Driver and tools for controlling a Quantum Designs PPMS or DynaCool system |0.1.0.0 Installed

FIGURE 1-77 Application pack staged for un-installation

1.9.1.4 Repairing Application Packs

Ifan installed application pack is damaged or deleted, it can be repaired. To repair an

application pack:

1. Choose the application pack you wish to repair, then click the Repair button
on the ribbon.

2. Adialog box appears, confirming the repair.

Press OK.

4. Theselected application pack will be listed in bold italic type, showing thatitis
staged for repair when MeasureLINK is restarted using the Restart and Apply
button.

In arepair operation, the application pack contents are re-installed in MeasureLINK

from a cached copy of the application pack.

Installed Application Packs - *Restart application to complete staged operations

w

Name Description Version State
MeasurelINK Field Platform Application Pack Driver and scripts for measuring and controlling mag|0.5.0.0 Installed
MeasureLINK QD MultiVu Application Pack Driver and tools for controlling a Quantum Designs F{0.1.0.0 Installed
MeasurelLINK M91FastHall Application Pack Driver and scripts for controlling M91 FastHall instrut| 04.0.0 Repaired on restart

FIGURE 1-78 Application pack staged for repair
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1.9.1.5 Staged Operations on Restart

When MeasureLINK™ is restarted with the Restart and Apply button, the
Application Pack installer will perform the operations before relaunching the
application. The status is displayed on the Application Pack installer screen.

™ MeasureLINK Application Pack Installer = u] X

MeasureLiNK’

Installing MeasureLINK Instec Application Pack driver files.

Please wait...

- Lake Shore

CRYOTRONICS

FIGURE 1-79 MeasureLINK splash screen with application pack status

These operations may take a few minutes to complete.

The following items can be installed by application packs (not all Applications Packs
contain every type of content):

Instrument drivers and driver documentation: installed drivers and documentation
can be found on the Help page of the Backstage view (see section 1.3.6).
Measurements: Installed measurements may be either sequence steps [insert link
here] orregistered measurement scripts (see section 1.7.2).

Utilities: some drivers add additional utilities to the Utilities page of the
MeasureLINK main window.

Examples: example scripts demonstrating how to use a driver or feature can be
found in the MeasureLINK folder on your hard drive:
(C:\Users\Public\Documents\MeasureLINK\Examples). It is recommended that
you make a copy of an example file before experimenting with it.
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The File Recovery utility appears in the Utilities level. If the application (or computer)
crashes, the working folders for all open files will remain in the working folder:
\Lake Shore MeasureLINK\OpenFiles. These files can be recovered using the File

Recovery utility. File Recovery only appears if files are found that can be recovered.

Lake Shore MeasurelINK Platform = O X

New

Utilities 4 File Recovery

[ Application Packs
MeasureLINK has detected files that were not closed properly.

fifil)

| File Recovery

,:'j; . Please review the files listed below. If you save a file you will be prompted for a location to save
2 License Management the file. This will default to the original file name (over-writing the original).

oF Note: Once you delete a file it is removed from File Recovery and cannot be recovered. This will

At Chart Recorder ST

have no effect on the original file.

mRecc\ver X, Delete X, Delete All

. C\Users\Test Tester\Documents\MeasureLINK\My sequence.miseq
&% Created: 6/18/2021 2:36:24 PM
Modified: 6/18/2021 2:36:24 PM

[ Home

A utilities

FIGURE 1-80 File recovery

When the software is restarted, the recovery utility lists files that were open when the

application crashed. Select files from the list and choose either Recover or Delete:

m  Recover: a Save As dialog box appears, allowing you to save the file to your desired
location.

m Delete: adialog box appears, confirming the deletion. Clicking Yes will the applica-
tion will abandon the working folder.

Delete will only delete the working file; not the original file.

‘ Lake Shore www.lakeshore.com
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1.9.3 License
Management

MeasureLINK™-MCS requires a user license in order to acquire data or connect to
instruments. An activation code is required. If you don’t have one, contact Lake Shore.
An activation code can be used to run MeasureLINK on multiple computers, but the
licenses will only be good for one year from the time of first activation. When the
licenses expire, a new activation code will have to be obtained from Lake Shore. If the
license expires you will be unable to run measurements. However, you will still be
able to open and edit sequences and scripts.

Itis also possible to evaluate MeasureLINK using an evaluation license. Evaluation
licenses do not require an activation code but are only good for 90 days and can only
be used once on a computer.

The current license status is displayed on the splash screen at application startup or
can beviewed in the License Management utility within MeasureLINK. The License
Management utility appears in the Utilities level.

o| Lake Shore MeasureLINK Platform - u} X

File Home

—
¥ </>

Sequence  Script
New
Utilities ] License Management

(5 Application Packs i
z Current License

‘E‘ File Recovery

Er] 3 Scripting Edition - License OK Visit MeasureLINK Webpage
License Management

Chart Recorder Nav Install new license...
Issued: 6/7/2021

Expires: 7/7/2021
Days remaining: 20 Generate evaluation license
Activation key: 4444-4444-4444-3333
Options: Script, QD

Copy license text to clipboard

Activation

If you have an internet connection you can use this section to activate a license using a license activation key. il
in the fields below then press "Activate” to start the process.

If you do not have an intemet ion go to www.lakeshore.com or e-mail
assistance.

upp om for

Activation code: Activate

Your name: Copy to clipboard
Email:

Host ID: 5012065¢

(7]) Home
Activation status:
A utlities

FIGURE 1-81 License Management

Ifthereis novalid license or the license is about to expire, the License utility will be shown
automatically on the MeasureLINK main window.

1.9.3.1 Current License

The text box on the left shows the current license status and the known information

about the license. Three buttons are provided:

m Install new license: used to install a license file downloaded or e-mailed directly
from Lake Shore.

1. Click Install new license...

2. Adialog box appears.

3. Choose thelicense file and then click Open.

4. Thelicense will be installed and applied to MeasureLINK.
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Generate evaluation license: used to create and install a 90-day evaluation license.
This button is disabled if a license is already installed or if the evaluation license
has expired. To generate a license:

1. Click Generate evaluation license.

2. Thelicense will appear.

Copy license text to clipboard: copies the contents of the license text box to the clip-
board to use for record keeping or when contacting Lake Shore for support.

1.9.3.2 Activation

The Activation group is used to obtain a license over the internet using an activation
code. To obtain a license:

1.
2.
3.

Provide an activation code, name, and valid e-mail address.

Click Activate.

MeasureLINK will send this data as well as the computer-specific Host ID to the
activation server for validation. The new license will be installed and applied to
MeasureLINK.

Statusinformation is displayed in the Activation status text box during this pro-
cess.

If no internet connection is available, use the Copy to clipboard button to copy
the activation information to the clipboard. This can then be pasted into a file or
e-mail to send to Lake Shore for manual activation.

‘ Lake Shore
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1.9.4 Chart Recorder

The Chart Recorder utility allows you to display real-time data from your current
instruments on one or more charts. All Chart Recorder charts plot the data value
versus time. Device drivers must specifically support the Chart Recorder. Currently,
not all drivers support the Chart Recorder, but more will be supported in future
MeasureLINK versions.

1.9.4.1 Chart Recorder Overview

[T Application Packs

Control panel
visibility toggle

(71) Home

A uilties

[E)) License Management “4
Chart Recorder 4 TabiTabl
4 B Chart: Chart1

Chart Recorder -
Yy ——
Chart Recorder

Series Properties

Channel name: Ls336Basic:A Temperature *

Auto-select pen: )

«Configuration/Page

Line style:

4|, YAs: Temperature

||: Series: Ls336Basic:A Temperature

Line width:

Data point shape:

Data point size:

Configuration Tree

Chart 1

Chart Recorder Display

Elapsed Time [s]

FIGURE 1-82 Chart Recorder

The Chart Recorder has a configuration panel and a chart display panel. The
configuration panel is used to add elements to the Chart Recorder. This panel can be
shown or hidden at any time, using the round button at the upper left of the Chart

Recorder. Collapsing

the configuration panel leaves more room for displaying the

Chart Recorder chart(s).
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1.9.4.2 Chart Recorder Configuration Panel

The configuration panelis split vertically into two areas. The left side of the screen is
the Configuration tree, and the right is the property page for the currently selected
iteminthetree.The Chart Recorderusesa hierarchical tree model where eachitemin
the tree “owns” the items below it. For example, the chart can contain one or more
tabs, each of which contains one or more charts. Each chart contains one or more
axes, and soon. The chart elements are:

e e

Chart Recorder The “root” of the tree. This element cannot be deleted or added.

The Chart Recorder can display charts on multiple tabs. Tab properties con-
trol the name and layout of the charts on the tab.

Charts can contain multiple Y axes, each of which can contain multiple series.
Chart Only one X axis is supported, and it is always Elapsed Time. Chart properties
control data logging, the title, and the legend for the chart.

Tab

An axis hosts one or more series. Axis properties control the Title, Data type

Axis . . .
(log/linear), and position of the axis.
Each series displays a data channel from an instrument. Series properties
Series include the selected Channel, series name and appearance of the series on

the chart.

Some of the element properties can only be changed when the Chart Recorder is not
collecting data, others cannot be changed once other elements are added.

Chart Recorder elements are added and deleted using the ribbon controls. For
example, toadd a new chartto a tab:

1. Selectthetab.

2. Clickthe Add button on the ribbon.

3. ClickAdd chart.

Clipboard operations are also supported on elements. Each Chart Recorder element s
described in more detail below.

1.9.4.2.1 Chart Recorder root element
The Chart Recorder element has no real properties to set. Instead it displays a very
short getting started guide to the Chart Recorder.

Chart Recorder

B Chart Recorder Configuration

Chart Recorder

Tab: Tab 1 Chart Recorder

4 Chart: Chart1

4 Y Axis: Temperature

Chart recorder introduction:

The Chart recorder allows graphical display of instrument data over time. The display of data
is controlled by the Chart recorder configuration tree at left. Each item in the tree contains
the items below it. Chart Recorder can display multiple tabs. Each tab can have multiple
charts. Charts contain axes, and an axis contains one or more series. Selecting an item in the
tree will cause the properties for that item to display in this area.

2. Series: Ls336Basic:A Temperature

Data channels are provided by MeasureLINK-MCS instrument drivers. They provide a
periodically updated selection of readings from the instrument. Be aware that not all
MeasureLINK-MCS instrument drivers currently provide chart recorder channels.

To get started, use the "Add" ribbon button to add a series to the default Y Axis and select a
data channel. Once you have a channel selected, press the “Start” button in the ribbon to
start collecting data. Once the chart is running this configuration panel can be collapsed to
create more room for the chart. See the User’s Guide for more information.

FIGURE 1-83 Chart Recorder root element
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1.9.4.2.2 Tab element
The tab properties allow you to set the title that will display on the tab as well as how
charts will be arranged on that tab. Three options are supported:

e e

Horizontal row All charts are in a horizontal row on the tab.

Vertical column Charts are stacked in a column, from top to bottom.

Charts are arranged in rows and columns. Each row is two charts wide and
rows are added as needed to hold all the charts. So if you have five charts they
will be arranged like this:

Grid

Chart Recorder

° Chart Recorder Configuration

4 Chart Recorder
4 ’ Tab: Tab 1 Tab Properties
4 E] Chart: Chart 1 Title: Tab1
4 [, Y Ais: Temperature Layout: Horizontal row

E/_“//‘ Series: Ls336Basic:A Temperature

FIGURE 1-84 Tab element

1.9.4.2.3 Chart element
The chart properties allow you to control how the chart appears and where data is
logged.

Chart Recorder - [untitled]

B Chart Recorder Configuration

4 Chart Recorder

L s Chart Properties Legend Properties

4 ,«"chm; Chart1 Chart title: Chart1 Visibility: V| Show legend

4 [y ¥ A Adds Update interval: Placement: Inside

|2 series: No channel Use fixed time window /] Orientation: Harizontal

Time window size: Horizontal alignment: Center
Vertial alignment:  Bottom
Selection 2] Allow selection
Data Logging
'NOTE: The chart title is used as the base name of data output files.
Log data:

Data output folder: CAUsers\tyler.cordell\Documents\MeasureLINK

FIGURE 1-85 Chart element
These controls are arranged into three groups:

m ChartProperties:

m  Charttitle: the title that appears on the top of the chart. It can be blank or any
textyou like.

m Updateinterval: the interval at which chart data is updated and collected.

m Timewindow: as the Chart Recorder runs, more data is added to the chart and
the X axis will get longer. A time window makes the data visible and
manageable. With a time window, all data will be on the chart but only data
in the time window is visible. The chart will scroll to keep the latest data
visible. To see all data, double-click the chart.

m Legend Properties: Optionally, the chart can show a legend describing all the
serieson the chart. Thislegend will only appearif there is more than one series on
the chart. Use the fields in this group to control the placement and orientation of
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the legend. If the Allow selection checkbox is selected, each series in the legend
will contain a checkbox that will hide or show that series.
m Data Logging: The Chart Recorder can log collected data to .csv files. To log data,
check the checkbox and select the folder where you want to store the data. Each
chart produces a separate set of .csv files. Files are named based on the chart
title. Anew file is created every time the Chart Recorder is started, stopped, or the
series in the chart change.

1.9.4.2.4 Y-axis Properties

The series properties control the appearance and data type of a vertical axis on the

chart.

@ Chart Recorder Configuration

4 Chart Recorder

“ Tab: Tab 1

4 [ chart: chart1

Y-axis Properties

Title: xis 1

‘] LY Axis: Axis 1

Data type: Double

Scale: Linear

Alignment: Left

The properties are:

FIGURE 1-86 Y-axis Properties

m Title:appears next to the axis on the chart. It can be blank or custom text.

m Data type: data type of the axis. Because this field also controls the data type of
any series on this axis, the value cannot be changed once a series is added.
Supported data types are:

e o

Double Floating-point decimal numbers
Field Field values
Integer Whole integer numbers
Temperature Temperature values

m  Scale: select linear or logarithmic scale. Negative numbers do not work for loga-
rithmic data; this value cannot be changed once data is on the chart.
m  Alignment: choose left or right side placement for the axis.

1.9.4.2.5 Series Properties

The series properties control the data in a series and the appearance of series on the

chart.

° Chart Recorder Configuration
4 Chart Recorder
4 Tab: Tab 1

4 E] Chart: Chart 1

4 | YAis: Axis1

Series Properties
Channel name: Ls336Basic:A Temperature x

Auto-select pen: (m]

! 2 Series: Ls336Basic:A Temperature

Color: A

Line style:
Line width: 2 pixels

Data point shape: Circle

Data point size: 3 pixels

FIGURE 1-87 Series Properties
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Selecting a channel

Each series in a Chart Recorder chart collects data from a data channel. The available
data channels depend on the instruments in the active system configuration. Not all
instruments currently expose data channels. The series can only show channels that
have the same data type as the axis where the series is added. For example, a
temperature axis can only show temperature channels.

The Channel name field filters and selects a channel. Click the drop-down icon on the
right to show a list of all data channels of the correct data type.

Name V| DataType TV | Description T
Ls336Basic:A Temperature Temperature Measured temperature

Ls336Basic:A Set point temperature Temperature Temperature setpoint

Ls336Basic:B Temperature Temperature Measured temperature

Ls336Basic:B Set point temperature Temperature Temperature setpoint

Ls336Basic:C Ternperature Temperature Measured temperature

Ls336Basic:C Set point temperature Temperature Temperature setpoint

Ls336Basic:D Termnperature Temperature Measured temperature

Ls336Basic:D Set point temperature Temperature Temperature setpoint

FIGURE 1-88 Channel name

Within the drop-down list, sort the channels by clicking the column headers. Or filter
the channels using the filtericon in the column header.

. Channel name: | Ls336Basic:A Temperature *
Name \4 ‘ Data Type Y | Description \4 ‘
Ls336Basic:/ Select All «  Temperature Measured temperature
Ls336Basic:/ Ls336Basic:A Set point temperature Temperature Temperature setpoint
Ls336Basic:E Ls336Basic:A Temperature Temperature Measured temperature
Ls336Basic:E Ls336Basic:B Set point temperature Temperature Temperature setpoint
) Ls336Basic:B Temperature

Ls336Basic:C Temperature Measured temperature

Ls336Basic:C Set point temperature
Ls336Basic:C . Temperature Temperature setpoint

Ls336Basic:C Temperature
Ls336Basic:L Ls336Basic:D Set point temperature Temperature Measured temperature
Ls336Basic:L Ls336Basic:D Temperature Temperature Temperature setpoint

Show rows with value that

Is equal to
And
Lz 1]
Is equal to v
aA
Filter Clear Filter

FIGURE 1-89 Filtering channels
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Do a quick search by typing a search string in the Channel name field, which will
automatically display the drop-down and filter the list to items that contain the text

entered.
. Channel name: | seii ‘
Name Y | DataType ¥ | Description \4 ‘
| » | Ls336Basic:A Set point temperature Temperature Temperature .setpoint
Ls336Basic:B Set point temperature Temperature Temperature setpoint
Ls336Basic:C Set point temperature Temperature Temperature setpoint
Ls336Basic:D Set point temperature Temperature Temperature setpoint

FIGURE 1-90 Searching channels

Controlling series appearance

Each newseriesinachartis assigned a unique pen, which is auto-selected by default.
An example of how the series will display is shown in the properties window. To

customize the appearance of the pen, uncheck the Auto-select pen checkbox. Custom
fields include color, marker shape, and sizes/widths. The assigned pen is retained and
can be replaced by checking Auto-select pen again.

‘ Lake Shore
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1.9.4.3 Saving and Restoring Chart Recorder Configurations

A Chart Recorder configuration can be saved and restored using the toolsin the
Configuration File group on the Chart Recorder Tools ribbon. Chart Recorder
configuration files are saved to the user files folder by default using the file extension
“mlcrc.”

The currently selected configuration file name is displayed in the Chart Recorder
window. If a file name has not been assigned, the name is displayed as “untitled.”

Chart Recorder - Config 1

acks o Chart Recorder Configuration

bgement Chart Recorder

Tab: Tab 1 Series Properties

4 m Chart: Chart1

4 [, Vavis: Temperature

CO n ﬁgu ra h on “: Series: Ls336Basic:A Temperature /
File Tools Current

ler

Channel name: Ls336Basic:A Temperature *

Auto-select pen:

Color:

Line style:
Line width: 2 pixels

Data point shape:

Configuration File

Data point size: 5 pixels

FIGURE 1-91 Chart Recorder root element

The tools in this group perform the following functions:

New File

Sets the Chart Recorder configuration back to the default, targeting a new, untitled
configuration file. If the current configuration has been modified, the user will be
prompted to save it prior resetting to the default.

Open

Displays the Open dialog box, allowing the user to open an existing Chart Recorder
configuration file. If the current configuration has been modified, the user will be
prompted to save it prior opening the selected file.

Save
Saves any modifications to the currentfile. If a file name has not been chosen, the
user will be prompted to create one.

Save As
Displays the Save As dialog box, allowing the user to save the current configuration to
anew file.

Recent Files

Displays a drop down list of recently-used configuration files. The list of files is sorted
with the most-recently used file at the top. If the current configuration has been
modified, the user will be prompted to save it prior to opening the selected file.

Software Manual: MeasureLINK™-MCS Software
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®™Chapter 2: Remote Operation

2.1 General

2.2 Selecting and
Configuring an
Interface

2.2.1 TCP-IP Interface

2.2.2 Enabling Remote
Operationin
MeasureLINK™

2.3 SCPI Language

2.4 Common
Commands

This chapter explains remote operation for the Lake Shore MeasureLINK™-MCS
software. Remote operation allows third-party software to integrate with and control
the MeasureLINK™-MCS software.

The sections below describe the process to select and configure your remote
interface.

When MeasureLINK is running, a TCP communication server is exposed using the IP
address assigned by network using the port thatis defined in the
PlatformConfiguratin.json configuration file. The default portis:
“RemotePortNumber”: 7777.In order to communicate with this server properly,
clients should enable the termination character feature.

In order to enable remote operation, MeasureLINK should be started using the “/R”

command line argument. This can be accomplished using the following steps:

1. Right-click onthe MeasureLINK shortcuticon and select Properties.

2. Onthe Shortcuttab of the Properties dialog box, place the cursor at the end of
the string of characters in the Target field, outside of the quotes.

3. Typeasingle space and then add the “/R” switch (without the quotes).

Click Apply to save the changes.

5. Click OK to exit.

»

All commands and queries used to communicate with MeasureLINK are formatted
using the SCPI (Standard Commands for Programmable Instruments) standard.
The complete SCPI specification can be found on the IVl website:
http://www.ivifoundation.org/docs/scpi-99.pdf.

Common commands are commands that are common to all devices. MeasureLINK
supports the following:

Mnemonic

Description

Returns the manufacturer, model number, serial number,
and version of the unit.

TABLE 2-1 Common commands

*IDN? Identification query
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2.5 Measurement The mea
Commands Fetchsu

2.5.1 Fetch Subsystem

surement commands and queries are arranged into two subsystems, the
bsystem and the Source subsystem.

Mnemonic Description Ref
FETCh:FIELd? [deviceName] Queries the current field reading (Tesla) a
FETCh:TEMPerature? [deviceName] Queries the current temperature (Kelvin) b

TABLE 2-2 Fetch subsystem
a. FETCh:FIELd? [deviceName]

[deviceName] = optional parameterindicating which device should be
queried. If this parameter is omitted, the first valid device will be queried.

This query returns the current field reading in Tesla units. In order for this

query to be successful, the following conditions must be met:

1. Thesystem configuration must contain atleast one device thatis of type
FieldController

2. Atleastone FieldController device must be connected as indicated by
the Connected switch on the Monitor window.

b. FETCh:TEMPerature? [deviceName]

[deviceName] = optional parameterindicating which device should be

queried. If this parameter is omitted, the first valid device will be queried.

This query returns the current temperature reading in Kelvin units. In order

for this query to be successful, the following conditions must be met:

1. Thesystem configuration must contain atleast one device thatis of type

TemperatureController.
2. Atleast one TemperatureController device must be connected as indi-
cated by the Connected switch on the Monitor window.
If the conditions are not met, a “HardwareMissing” error will be added to the
SCPl error queue.
2.5.2 Source Subsystem
Mnemonic Description Ref
SOURce:FIELd:STATe? [deviceName] Queries the current field control state a
SOURce:FIELd:SETPoint <NRf>,[deviceName] Sets the field control setpoint (Tesla) b
SOURce:FIELd:SETPoint? [deviceName] Queries the field control setpoint (Tesla) C
SOURce:TEMPerature:STATe? [deviceName] Queries the current temperature control state d
SOURce:TEMPerature:SETPO|nt<NRf>, Sets the temperature control setpoint (Kelvin) e
[deviceName]
o o int?

SOURce:TEMPerature:SETPoint? Queries the temperature control setpoint (Kelvin) f

[deviceName]

a.

Software Manual: MeasureLINK™-MCS Software

TABLE 2-3 Source subsystem

SOURce:FIELd:STATe? [deviceName]
[deviceName] = optional parameter indicating which device should be
queried. If this parameter is omitted, the first valid device will be queried.

This query returns the current field control state. Possible responses include

Off, Ramping, Settling, OK and Fault. In order for this query to be successful,

the following conditions must be met:

1. Thesystem configuration must contain at least one device that is of type
FieldController.
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2. Atleastone FieldController device must be connected as indicated by
the Connected switch on the Monitor window.

SOURce:FIELd:SETPoint <NRf>, [deviceName]

<NRf> = desired field control setpointin Tesla

[deviceName] = optional parameter indicating which device should be set. If
this parameteris omitted, the first valid device will be set.

This command sets the field control setpoint. In order for this command to be

successful, the following conditions must be met:

1. Thesystem configuration must contain atleast one device thatis of type
FieldController.

2. Atleastone FieldController device must be connected as indicated by
the Connected switch on the Monitor window.

SOURCce:FIELd:SETPoint? [deviceName]
[deviceName] = optional parameterindicating which device should be
queried. If this parameter is omitted, the first valid device will be queried.

This query returns the current field control setpoint in Tesla. In order for this

command to be successful, the following conditions must be met:

1. Thesystem configuration must contain atleast one device thatis of type
FieldController.

2. Atleastone FieldController device must be connected as indicated by
the Connected switch on the Monitor window.

SOURce:TEMPerature:STATe? [deviceName]
[deviceName] = optional parameterindicating which device should be
queried. If this parameter is omitted, the first valid device will be queried.

This query returns the current temperature control state. Possible responses

include Unknown, Off, Ramping, Paused, Waiting, Settling, and Settled. In

order for this query to be successful, the following conditions must be met:

1. Thesystem configuration must contain atleast one device thatis of type
TemperatureController.

2. Atleast one TemperatureController device must be connected as indi-
cated by the Connected switch on the Monitor window.

SOURce:TEMPerature:SETPoint <NRf>, [deviceName]

<NRf> = desired temperature control setpoint in Kelvin.

[deviceName] = optional parameterindicating which device should be set. If
this parameteris omitted, the first valid device will be set.

This command sets the temperature control setpoint. In order for this

command to be successful, the following conditions must be met:

1. Thesystem configuration must contain atleast one device thatis of type
TemperatureController.

2. Atleast one TemperatureController device must be connected as indi-
cated by the Connected switch on the Monitor window.

SOURce:TEMPerature:SETPoint? [deviceName]
[deviceName] = optional parameterindicating which device should be
queried. If this parameter is omitted, the first valid device will be queried.

This query returns the current temperature control setpointin Kelvin. In

order for this command to be successful, the following conditions must be
met:
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1. Thesystem configuration must contain atleast one device thatis of type
TemperatureController.

2. Atleast one TemperatureController device must be connected as indi-
cated by the Connected switch on the Monitor window.

If the conditions are not met, a “HardwareMissing” error will be added to the
SCPI error queue.
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