**Introduction

This document describes how to use MICAS-X with the SE Ramp Demo configuration file. This configuration file is an example of how MICAS-X works and is intended to be run with the MICAS-X Student Edition license. This configuration file requires no external hardware, but only uses "virtual" channels to simulate hardware acquisition and control.

To use this configuration file in MICAS-X, run the MICAS-X Configuration Editor, read the "SE Ramp Demo.ini" configuration file, and then press the "Mark as Start-up File" button. Then run MICAS-X. If you are reading this from within MICAS-X, then this step has already been completed.

When MICAS-X loads and runs this configuration file, it first changes tabs to display the Document Display, showing this document. Follow the instructions in this document to execute the virtual ramp experiment, then explore the additional features of MICAS-X.

To run the virtual experiment, first use the Section control above to select the "Overview" section, then follow the instructions found there.

**Overview

Under the MICAS-X Title bar is the menu bar. Feel free to explore the menu options. More information on them will be given later in this document.

Below the menu bar is an area in which various controls and indicators can be displayed. For this configuration, the channels "Ramp Value (V)" and "Response (mA)" are shown in numeric indicators on the left. On the right is an Alarm Status and the date/time display.

The bulk of the MICAS-X window contains a tabbed interface. The Document Display tab is the second tab, and shows this documentation. Explore the other three tabs. The Control Tab is the default MICAS-X user interface. A wide range of controls and indicators can be configured here, including set point channels (called Controllers in MICAS-X), Switches, Sequences, Triggers, a Channels Current Values list, and a time-series graph. Many MICAS-X installations include additional displays (on additional tabs, or as separate windows); often custom displays which present a user interface tuned to the application. However, this Control tab is often sufficient for the user interface of simple MICAS-X configurations.

The third tab is the Sequence Display. This is an optional display, and is included in this configuration so that you can see the various sequences that have been defined. When sequences are running, their status on this tab is updated in real time. In addition, sequences can be started and stopped from this display.

The last tab, labeled MICAS-X, is the summary tab which displays how MICAS-X is running. It contains information on the configuration file being used, the data files being written, the current values of all the Channels, and the most recent log file entries (errors and events). In addition, some low-level control is available here for executing Commands and Sequences. In many cases, these controls are not needed for normal operation of the program.

After exploring the main features of MICAS-X, use the Section control to select the Run Experiment section of this document, and follow the instructions there.

**Run Experiment

Click on the Control tab to display the main user interface of this demo.

The Bias Current (mA) channel and the Shield Voltage (V) channel on the left of the screen are not actively used in the simulation, bur are shown as examples of channels which can be displayed and controlled directly from the Control tab.

To start the simulated ramp experiment, press the Sequence button labeled "Press to run Ramp Test". This will begin the execution of a test Sequence. This test Sequence ramps the simulated voltage output (Ramp Value (V)) channel from 0 to the Ramp End Value (V), using a step size determined by the value of the Ramp Step Size (V) channel. The Sequence increases the output voltage once every 6 seconds. The ramp voltage is displayed in white (left axis) on the time series graph on the Control tab. As the ramp voltage increases, the program also reads the simulated response current (Response (mA)), which is displayed in Red on the right axis.

The ramp continues until the Sequence determines that the Ramp Value (V) has exceeded 50V. At this point, the operator must turn on the High Voltage Interlock. The Sequence causes a dialog to pop up instructing the operator to switch the HV Interlock Switch on. Close the dialog by pressing the OK button, then press the HV Interlock Switch to allow the ramp to continue.

Once the HV Interlock is turned on, the Sequence is able to continue ramping the output voltage level. Eventually, the measured response will exceed the safe level of 1mA, at which time a trigger will cause a safety Sequence to execute. The safety Sequence will shut down the ramp Sequence, sound an alert, and put up a warning dialog.

The features demonstrated here include customized sequence, triggers, and user interaction options. Many additional features are available and can be easily added to and edited in the existing configuration.

Change to the "Additional Features" section to learn about other parts of MICAS-X.

**Additional Features

Other features of MICAS-X can be found by exploring the menu bar at the top of the Window. Under the Program menu are items for quickly accessing data and configuration folders, saving screen shots of the program, exiting the program, and creating Quick Graphs. (Quick Graphs are windows external to MICAS-X which can display 1 to 8 channels fo data as time-series graphs. Unlike most parts of MICAS-X, these can be configured while the program is running.)

The Drivers menu allows one to disable and enable individual Drivers. This is a relatively high-level function that you will not need for this demo.

The Utilities menu allows one to run additional programs that work with MICAS-X. These Utility programs can be run inside of MICAS-X, by accessing them from this menu, or as separate programs outside of MICAS-X. These Utilities allow one to review data, configure MICAS-X, and more.

The Help menu contains a number of resources to assist you with MICAS-X, including access to the user manual, links to online resources, and a bug report mechanism that can send information directly to Original Code Consulting.

Change to the Configuration Section to learn how to change how MICAS-X works by editing the configuration file.

**Configuration

From within MICAS-X, use the Utilities menu to select Configuration Editor. This Utility can also be run from the MICAS-X project in LabVIEW, or as an executable program outside of LabVIEW.

When run inside MICAS-X, the Configuration Editor will automatically load the current configuration file. When run outside of MICAS-X, select the file "SE Ramp Demo.ini" from the file dialog to load the configuration file used in this demo.

On the left of the Configuration Editor are three main selection boxes: Target, Components, and Modules. For this demo, always leave the Windows Target selected. Note that as you select different Components, the options in the Modules box change. Click on an option in the Modules box to open the configuration window for that option.

When the Configuration Editor first starts, the MICAS configuration window is open. This is where the Displays and Instruments to be included in your MICAS-X configuration are selected. Note that for the Student Edition, the list of Displays, Instruments, and Drivers is a small subset of all the modules that exist for MICAS-X. With other licenses, other modules will be available.

In the lower left corner of this screen, you can also configure up to 8 buttons (or options) which you wish to have appear along the top of the MICAS-X window. See the User Manual for more information on how to configure these options, as well as additional information on all the parts of the configuration.

With Modules selected in the Components box, click on the Acquisition selection of the Modules box. This is where the Drivers to be included in your MICAS-X configuration are selected. Each Driver can be assigned to a specific Acquisition Loop, allowing different Drivers to run at different rates.

Although the demo configuration does not have many channels, it is easy to create MICAS-X configurations with a large number of channels, making it difficult at times to find the channel you wish to use. Channel Lists allow you to define channel subsets to use within MICAS. The list of "All" channels is always present in MICAS. The demo configuration also has a list named "Important Channels". When MICAS-X is running, you can select the Important Channels List on the Control tab to limit the channels being displayed to the ones in this list. Any number of channels can be added to this list in any order.

Click on the File Writer Module to see how to configure data files. MICAS-X continuously saves data to a .tdms file, so even if no additional data files are being written, your data is always being saved. The files that can be configured here allow for subsets of channels to be written to simple .csv or Igor files, for easier analysis with a wide variety of programs. Note that the demo configuration has a single data file configured to write the Important Channels to a .csv file.

Continue to explore the other configuration screens. Use the CTRL-H LabVIEW context-sensitive help window to get information on each configuration option, as well as the User Manual.

