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1. Installation
Description of the CoBoGUI starting process:
· The CoBoGUI can be started with “CoBoGUI.exe” on windows platforms. 

· This executable starts MATLAB in combination with COMSOL Multiphysics and then runs the script “GUI.m”. 

· “GUI.m” is the main script file of the CoBoGUI. It is a MATLAB file and thus can also be started manually from within MATLAB. 

· The start command of “CoBoGUI.exe” can be found in the configuration file “setup.txt”: 
	C:\COMSOL35a\bin\comsol.exe       

matlab -r "GUI;” 


· This configuration file “setup.txt” is created during the installation procedure of CoBoGUI_Setup.exe, after asking for the installation folder of COMSOL Multiphysics.

Requirements:

The CoBoGUI was tested with:

· COMSOL Multiphysics 3.5a 

· MATLAB R2010a 

· Windows XP, Service Pack 3

· Intel Core 2 Quad CPU 2,66GHz, 4 GB RAM 
For other software versions and platforms some adaption of “GUI.m” and “COMSOLsimulation.m” might be necessary.  
( 
Edit: If you use COMSOL Multiphysics 4, please change the file “setup.txt” after the   Installation of the CoBoGUI to:

	C:\COMSOL40\bin\win32\comsol.exe 

server matlab GUI; -compat


Please adapt the path “C:\COMSOL40\bin\win32\comsol.exe” if you do not use this installation path. )

Installation procedure (with COMSOL Multiphysics 3.5a):
· First install MATLAB and then COMSOL Multiphysics. Please activate the option “MATLAB interface” during the installation of COMSOL Multiphysics and specify the path of your MATLAB installation folder. 

· If COMSOL Multiphysics is already installed, please make sure the MATLAB interface is activated:

· Run COMSOL Multiphysics (open some example model) and choose 

“File => Client/Server/MATLAB => Connect to MATLAB…” from the menu bar. A MATLAB window will pop up.

· As an alternative you can also:  

· Run a command line window (Windows platform: Press “Windows‑Key + R” and enter ‘cmd’.)
· Navigate to your COMSOL Multiphysics ‘bin’ folder, e.g.

“c:\programme\comsol35a\bin”
· Run “comsol.exe matlab”. A MATLAB window will pop up. (The command “comsol” is sometimes useful to run COMSOL Multiphysics from within MATLAB.)
· If the MATLAB interface does not work please reinstall COMSOL Multiphysics. 

· Windows platforms:

· Run “CoBoGUI_Setup.exe”. The setup program will guide you through the installation of the CoBoGUI.

· You will be asked for the COMSOL installation path.

· After installation you can start the CoBoGUI with CoBoGUI.exe
· Other platforms: 

· Unzip the program files of the CoBoGUI to a folder of your choice.

· Run MATLAB in combination with COMSOL Multiphysics, e.g. 


comsol.exe matlab

· Add the installation folder of the CoBoGUI to your MATLAB path:

File => Set path… => Add Folder

· Run the command “GUI” to executes the MATLAB script file “GUI.m”.
2. File handling with the CoBoGUI toolbar
Following toolbar items represent file operations:
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Load simulation data from the default file “CoBo.data”, found in the installation folder of the CoBoGUI. 

(The start values of the CoBoGUI are automatically loaded from the Excel file “startup.xls” (found in the subfolder #1guiconfig) at the start up of the CoBoGUI. This file does only include data for the “Geometry” and “Physics” tab. The file “CoBo.data” can include a complete simulation data set.)
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Save simulation options to current *.data file path (see “Solve” tab) and delete the current simulation results. (Simulation results can only be saved with the “Solve & Save !” button on the “Solve” tab. This makes sure that the saved simulation results belong to the current simulation options.)  
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Open a file dialog box for opening a CoBoGUI *.data file. 
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Open a file dialog box for saving the current simulation options as *.data file. The current simulation results are lost while saving the simulation options.
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Import geometry and physics data from a *.xls or *.mph file.
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Export simulation data to COMSOL *.mph files.

[image: image7.png]



Explore current file path. (The default path of the file selection dialogs is saved at any file selection task.)   
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Open this help file. 

3. Model specification

The first three tabs “Geometry”, “Physics” and “Generation” of the CoBoGUI are used to specify the simulation model parameters. 

3.1 Geometry 

· On the “Geometry” tab you can see a schematic of the unit cell of the Conductive Boundary model. 

· The corresponding geometry values have the default unit “meter”: [m].

· You can enter numerical values (300e-6) or MATLAB expressions (2*xw) to specify the unit cell geometry.

· The “Geometry calculator” on top of the “Geometry” tab may assist you to specify complex geometries and test the values of your entered expressions.

· The toolbar button [image: image9.png]


 shows a geometry preview of the unit cell.     
3.2 Physics

· On the “Physics” tab you can enter the physical parameters of the simulation.

· A tooltip is shown if the mouse pointer hovers above a text field. 
· The MATLAB expressions for the physical parameters can depend on other physical parameters. 

· The physical parameters have units.

· This has to be considered for arguments in functional expressions, e. g. 
	J0f =
	1e-15 * log(Rf / [V/A] ) * 1[A/cm^2]


· The toolbar button [image: image10.png]


 shows a mesh preview of the unit cell.
3.3 Generation

· You can specify some generation files for the simulation at the “Generation” tab.

· Make sure to select “from file(s)” from the “Generation model” combo box at the “Physics” to apply these files.

· For each generation profile there are three text fields. “x1” specifies the start x-position and “x2” specifies the end x-position of a generation region. The third field contains the path to the generation file.

· If you have only one generation file for the whole unit cell, use the values “0” and “xw” for x1 and x2 respectively.

· The sign of the space coordinate y is positive for the generation file data. The sign convention of the y geometry coordinate is automatically considered inside the GUI

·  There are some buttons for each generation file:
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Open a file dialog box for selecting a generation file *.gen. The generation file is a tab separated text file. If you select a PC1D cumulated generation file, an import wizard will ask you for the according cell dimensions and a new file with absolute values will be created. Following file formats are supported:
· CoBoGUI-format: absolute values of the generation rate G [1/(cm3 s)]. The y values of the generation profile are specified in m. The first line contains a specific header.
	%y [m]
G [1/(cm^3*s)]

0

1e19

1e-4

1e19


· PC1D-copy-format: cumulated generation rates CumG [1/s]. The y values of the generation profile are specified in m. There are two heading text lines:
	Generation & Recombination

Distance from Front
Cumulative Photogeneration
Cumulative Recombination

0
0
0

1e-009
6.536e+014
1.15515e+013

2e-009
1.25534e+015
2.28964e+013


· PC1D-external-file-format: cumulated generation rates CumG [1/s]. The y values of the generation profile are specified in µm. There is no text header, but the values of the first line have to be zero:
	0

0
100

1e12
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View the generation profile G(y) of the corresponding generation region.
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Integrate the generation profile G(y) in y direction and show the cumulated generation profile CumG(y).
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Integrate the generation profile G(y) and save CumG(y) as a PC1D generation file.
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Clear generation region

3. Simulation

3.1 Evaluation range

· The evaluation range specifies a MATLAB vector containing the voltage values of the simulated JV curve(s). 

· Advanced users have the possibility to disable the default range and enter custom voltage values.

· The unit of the voltages is V.

· The vector starts with the highest voltage value.

· MATLAB vectors can be entered by a list of single values in square brackets (separated by “,” or “ “), e.g. [0.7 0.6 0.3]. MATLAB vectors can also be specified with commands like “logspace(…)”. You can enter “help logspace” in the MATLAB prompt for further help on how to use this command.
· If the default range checkbox is enabled again, the custom values are lost and the default vector is entered automatically.

· The default range can be changed in the text file “defaultrange.txt” in the subfolder #1guiconfig.
3.2 Batch parameters

· There are two combo boxes for the selection of batch parameters. 
· Both combo boxes include the same variable names as the text fields of the “Geometry” and the “Physics” tabs.

· Please enter a MATLAB vector to specify the numerical values of the variable after selecting a batch parameter name.

· Geometry variables are special in respect to their unit, because COMSOL Multiphysics treads them without the unit m. The unit of geometry variables is “already known” and does not need to be specified.

· For all other variables the unit needs to be specified in the unit text field of the batch parameter.

· Selecting batch parameters results in a “batch matrix”. If you enter two values for the first batch parameter (e.g. xw = “[1e-3 2e-3]”) and three values for the second batch parameter (e.g. yw = “[1 2 3]*1e-4” ) you will get a 2 (rows) x 3 (columns) “batch matrix”:

	{1e-3, 1e-4}
	{1e-3, 2e-4}
	{1e-3, 3e-4}

	{2e-3, 1e-4}
	{2e-3, 2e-4}
	{2e-3, 3e-4}


· Each element {…} of this matrix (“batch element”) is going to represent a set of simulations, a related JV curve and corresponding JV characteristics.

3.3 Batch description

The batch description is a custom text saved with your simulation data. You can enter the name of the simulation author, the purpose of the simulation and so on.  

3.4 Solve and save simulation

· Several solutions of the finite element solver COMSOL are required for calculating a single JV curve. The CoBoGUI generates two finite element structures for each batch element and passes them to COMSOL Multiphysics: 

· A first fem-structure “fem” contains all voltages of the evaluation range. The “parametric” solver option of COMSOL is used to solve this simulation set. The JV curve of the corresponding batch element is calculated from the simulation results.

· After calculating the JV characteristics a second fem structure “femMPP” (containing the voltage of the maximum power point) is passed to COMSOL Multiphysics for simulation.
· All simulation results are saved in a MATLAB structure called “dat” in the MATLAB workspace. This data structure can be saved as *.data file and it can be accessed by all post processing functions (Enter “dat” in the MATLAB prompt to see the dat structure or see chapter 5 for more information.)
· While solving, the MATLAB prompt shows some information about the solution progress, e.g. the start time and an estimated time of completion.

· A message will pop up when the batch simulation is finished.

· Following icon buttons are available on the “Solve” tab:
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Open a file dialog for selecting a *.data file. The path of the file is written to the text field and used for saving the simulation results. 
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Open the *.data file specified in the text field.
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Save the simulation data without solving (using the file path specified in the text field). 

· Please activate the check box near the [image: image19.png]


 symbol if the computer should shut down after completion (only works on windows platforms).

· Click the “Solve & Save” button to start the simulation.
4. Evaluation
The “Evaluation & 2D Plots” tab contains several panels:

4.1 Options

· The “Options” panel can be used to modify the post processing functions. 

· The post processing functions require some input arguments. 

· The user can be asked for these arguments each time he runs a post processing function. 

· The function arguments can also be specified directly on the “Options” panel. This disables the user input pop up windows.

4.1.1 Ask_fem_range  

· The functions for evaluating several batch elements require a batch element range as input parameter. 

· This range is specified by the coordinates of the top left (tl) element and the coordinates of the bottom right (bl) element of the batch matrix. 

· If the “ask_fem_range” check box is enabled, the user can select the range from a pop up window at each start of the post processing function. This pop up window shows all batch elements with corresponding patch parameter values:
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After selecting a range, the coordinates are transferred to the “Option panel” and the post processing function starts.

· If the “ask_fem_range” is disabled, the range selection window does not show and the range has to be entered in the text fields of the “Options” panel:
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· If there is only a single batch element or if the post processing function does not require a batch element range, the range selection window does not pop up.

4.1.2 Ask_fem

· Some post processing functions require a single batch element as an input argument and not a batch element range as described above.

· The functionality of the “ask_fem” check box is similar to the “ask_fem_range” check box (see section 4.1.1), but for single batch elements. 

4.1.3 Eval @ MPP and ask sol_num 

· If the “eval @ MPP” check box is selected, the post processing functions work with the finite element structure “femMPP” of each batch element. This structure contains the simulation results for the maximum power point of the batch element.

· If the “eval @ MPP” check box is not active, the post processing functions work with the finite element structure “fem” of each batch element. This structure contains the simulation results of all voltages of the evaluation range. The “ask_solnum” check box gets enabled and a specific voltage can be chosen.
· If the “ask_solnum” check box is enabled and selected, a voltage selection window pops up at the start of some post processing functions. 

· Each voltage of the evaluation range corresponds to a solution number of the finite element structure “fem”.

· If the “ask_solnum” check box is not selected, the solution number has to be entered in the text field of the “Options” panel:
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4.1.4 Default output

· If the “default_output” check box is selected, the results of the post processing functions are shown in MATLAB.

· If the “default_output” box is not checked, some alternative output formats can be selected:
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· These output formats do not work on all platforms and may require some additional software installations (e.g. Sigma Plot on a Windows platform for output as *.jnb file).

· The corresponding MATLAB functions can be found in the subfolder guifunctions. Please see chapter 6.5 if you want to define your own output format. 

4.1.5 2D

· If the “2D” check box is selected, some post processing functions will show a two dimensional plot with a colour bar instead of a three dimensional “height data plot”.
· This option can only be selected, if the “default output” box is checked.
4.2 Batch evaluate 

The panel “Batch evaluate” of the “Evaluation & 2D Plots” tab shows some post processing functions for evaluating several batch elements:

· “Eff_FF_Voc_Jsc” shows the JV characteristics as function of the batch parameters.
· “FELA_MPP” shows a free energy loss analyses at the maximum power point as function of the batch paramters. 

· “Comsol_MPP” saves finite element structures “femMPP” as *.mph files and opens them in the COMSOL Multiphysics user interface.

4.3 Evaluate

The panel “Evaluate” of the “Evaluation & 2D Plots” tab shows some post processing functions for evaluating single batch elments:

· “JV_curve” shows the current density values as function of the voltage of a batch element.

· “FELA” shows a free energy loss analyses as function of the voltage of a batch elment.

·  “Comsol” saves finite element structures “fem” as *.mph files and opens them in the COMSOL Multiphysics user interface.

4.4 G & R plots

The panel “G & R plot” shows some functions for the evaluation of generation and recombination rates.
4.5 FELA plots

Local values of free energy analysis parameters can be evaluated with the buttons on the “FELA plots” panel.  

4.6 Common plots

Further evaluation options are shown on the “Common plots” panel.

4.7 Variable_plot

The button “variable_plot” on the “Common plots” panel of the “Evaluation & 2D Plots” panel opens a pop up window for a user defined evaluation:
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The “variable_plot” is based on the “postplot” command of COMSOL Multiphysics and supports following parameters/options: 

· expression: A MATLAB expression that can be calculated from within COMSOL Multiphysics (e.g. expressions from the structures “fem.const” or “fem.expr”). 

· unit: The unit in which the expression should be evaluated. e.g. “1/cm^3” or “1/m^3”.

· label: The label of the z-axis. (Some LaTeX commands are supported, e.g. \it for italic.)
· title:  The title of the diagram. (Some LaTeX commands are supported.)
· plot type: “Surface” plots the “expression” for the domain and “Boundary” plots the expression for the boundary of the unit cell. 

· boolean geometry expression: A Boolean expression that specifies the region where the “expression” should be evaluated, e.g. “and( x > 1e-5, y < 1e-6)”.  

Following buttons are available:
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Run the evaluation. 
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Save the options of the “variable_plot” to the file “variable_plot.xls” in the subfolder “#1guiconfig”. 

[image: image27.png]


 

Open a file dialog box for saving the options as *.xls file.
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Open a file dialog box for loading options from a *.xls file.
4.8 1D Plots

This panel is used for cross section plots: 
· The spatial coordinates for the cross section plot can be entered in the text fields x1…y2.
· The coordinates can also be picket with the button [image: image29.png]


.

· The text field N contains the number of interpolation points for the cross section plot.

· There is a table where you can choose several plot configurations:
[image: image30.png]Charge Densty
Curtent Density

Diffusion Length
Doping Densiiss
ElectricField
Energy Bands





· Each configuration contains up to five different plots for the same domain of definition.

· The options for the individual plots are shown on the panels “Plot#1”…”Plot#5”.

· Plot configurations can be saved with [image: image31.png]


 (Save) or [image: image32.png]


 (Save as…) as *.xls files.
· After saving a new configuration in the subfolder #4postcrossfiles, the configuration table gets updated automatically. 

·  The five 1D plots can be shown in a single diagram or as separate diagrams (deselect the options “single y-axis”).
· ylabel: Label of the y-axis. (Some LaTeX commands are supported.)

· title: Title of the diagram.

· plot expression: A MATLAB expression that can be calculated from within COMSOL Multiphysics (e.g. expressions from the structures “fem.const” or “fem.expr”). 

· unit: The unit in which the expression should be evaluated. e.g. “1/cm^3” or “1/m^3”.

· You can enable logarithmic scaling of the y-axis with the “log” check box.

· For each plot the data of a comparison file can be plotted as well:

· comparison file:   Path to the file with comparison data.

· col: Data column of the file that should be plotted (col >= 2).

·  [image: image33.png]


 : Select comparison file.
· The comparison file can be a *.xls or a *.txt file: 
	x [m]

E [eV]

0

-0.0504975
1e-5

-0.050204

	Energy Bands

Distance from Front
Conduction Band Edge

0
           -0.0504975


1e-005
           -0.050204




· The *.xls file has a single header line.

· The *.txt file has two header lines (like data copied from PC1D)

4.9 Data tools

On the “Data Tools” tab there is space for further buttons with the access to MATLAB functions. These functions can be used for post processing, for general data operations (e.g. comparison of JV curves) or for whatever being useful for the CoBoGUI user. Feel free to expand the functionality (see chapter 6.3).

Some example tools/functions are shown on the panel that can be used to interact with PC1D on windows platforms.

5. Figure handling 

· Each MATLAB figure can be modified in detail by activating the plot tools with the MATLAB toolbar button [image: image34.png]


.
· The CoBoGUI toolbar also has some buttons for figure handling:
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Show a dialog with angle input and rotate the figure view.
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Rescale/optimize the figure and copy it to the clipboard (in Windows Metafile format). You can paste the figure in PowerPoint or other software with Ctrl+V. (If you want to edit the pasted figure, you may have to “ungroup” it several times.)
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Same as [image: image38.png]


, but with a smaller figure size.
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Change the scaling of the x-axis from logarithmic to linear vice versa.
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Change the scaling of the y-axis from logarithmic to linear vice versa.
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Create a cross section plot from the current figure.
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Pick coordinates of two points from the current figure and transfer them to the 
“1D Plots” tab.
5. Script commands
If you need a functionality that is not implemented yet, you can write your own MATLAB scripts. The “Script Commands” tab has two editor windows where you can edit and run MATLAB scripts. You can work in the MATLAB prompt or use the MATLAB editor, too.

· Enter “dat” in the MATLAB prompt to show the simulation data structure. It might look like this:
	dat = 

          label1: '--- GUI data -------------------------'

           gpath: 'f:\CoBoGUI_Basic\CoBo.data'

    gdescription: [1x1094 char]

             geo: [1x1 struct]

          grange: '[0.6 0.5 0.4 0.3 0.2 0.1 0]'

     gparameters: [1x1 struct]

     ggeneration: []

          label2: '--- Simulation data ------------------'

      parameters: {3x3 cell}

           FELAs: {3x3 cell}

            fems: {3x3 cell}

        FELAsMPP: {3x3 cell}

         femsMPP: {3x3 cell}

        JVcurves: {3x3 cell}

       JVcharact: {3x3 cell}

          label3: '--------------------------------------'


· The command “dat.JVcharact{1,1}” will show you the JV characteristics of the first batch element:

	ans = 

     Voc: 0.6697

     Jsc: -5.3347

    Vmpp: 0.5310

    Jmpp: -5.1699

      FF: 0.7684

     Eff: 0.0027


· You may use similar commands to access the fem structures 
(“i = 1; j = 1; dat.fems{i, j}”), the simulation parameters (“dat.geo”), … 
· Each substructure in the block “---Simulation data -------------“ has the format of the batch matrix: 
Batch matrix format: 3x3 elements => Format of “JVcurves”: 3x3 elements. 

· Here is an example script for plotting a JV curve:


 jv=dat.JVcurves{1,1};

	 %get JVcurve
 x=jv(:,1);            %get voltage
 y=jv(:,2);            %get current
 plot(x,y,'o-');       %plot JVcurve
else
 gmsgbox(['JVcurve is not available. ' sprintf('\n') …

 'Please use the Solve tab or load a *.data file.'], 'Error', 'warning');

end


· There is also a structure “gui” in the MATAB workspace. It contains text fields, buttons and some other elements and data of the CoBoGUI. 

6. Customization
· The layout and functionality of the CoBoGUI is based on several configuration files. If you want to add for example extra buttons to the toolbar you can do so by editing the corresponding *.xls file toolbar_objects.xls. 
· All subfolders of the CoBoGUI installation folder starting with “#” include files that can be adapted for GUI customization.

· The other folders include more general MATLAB functions that should not be changed in a first attempt. 
· All subfolders of the CoBoGUI installation folder are included in the MATLAB path (see GUI.m) and all functions in those folders can be called from within MATLAB. 

· Here is an overview of the configuration files:

	Purpose
	Files and folders

	Toolbar
	toolbar_panels.xls  toolbar_objects.xls  guifiles

	Menu
	menu_panels.xls  menu_objects.xls  guifiles

	Tabbed panels
	tabbed_panels.xls  guifiles

	Geometry
	geo_panels.xls  geo_objects.xls  geo_object_details.xls

	Geometry calculator
	calc_expression.txt

	Physics
	phy_panels.xls  phy_objects.xls  phy_object_details.xls

	Geometry and Physics start values
	start_values.xls

	Default range
	defaultrange.txt

	Default description
	description.txt

	Evaluation & 2D Plots
	post_panels.xls, post_objects.xls, #3postfiles

	1D Plots
	#4postcrossfiles

	Data Tools
	tool_panels.xls, tool_objects.xls, #5toolfiles

	Script Commands
	#6scriptfiles

	Name of GUI
	GUIname.txt

	Application Info
	info_text.txt

	Images and icons
	geometry.svg  icons.svg

	Simulation
	COMSOLsimulation.m  #2simulationfiles

	Batch 
	run_batch.m

	Time estimation
	single_sim_time.txt

	Installer script
	inno_setup_script.iss

	CoBoGUI start
	setup.txt


6.1 Toolbar and File menu

If you want to customize the CoBoGUI toolbar, edit toolbar_objects.xls. This *.xls file might look like this:

	toolbar_item
	label
	tooltip
	icon
	action m-file
	toolbar

	Open
	 
	Open…
	open.png
	sol_action
	standard_toolbar

	Save
	 
	Save
	save.png
	sol_action
	standard_toolbar

	Explorer
	 
	Open Explorer
	explorer.png
	explore
	standard_toolbar


Each row represents a toolbar item:

toolbar_item:  
Identifier of the item. It is also passed to the action m-file as an argument “info_string”. If you enter “Seperator” as menu_item and leave the other fields empty, a separator will be drawn in the toolbar.
label:
Label of the toolbar button.

tooltip:
Tooltip that is shown if the mouse pointer hovers the toolbar button.

icon:
Name of a *.png file in the “#1guiconfig” folder that is shown as image icon.
action m-file:
A MATLAB function that is called when the user clicks the toolbar button. Here is an action m-file example:
	function sol_action(handle, event, info_string)

 if isequal(info_string, 'Open')

  msgbox('Open');

 else if isequal(info_string, ' Save')

   msgbox('Save');

 end

end


toolbar:
The toolbar in which the toolbar item is shown.
If you need another toolbar, add a row to toolbar_panels.xls:
	toolbar

	standard_toolbar

	custom_toolbar


You can specify the new “custom_toolbar” for some toolbar items in toolbar_objects.xls instead of “standard_toolbar” in the column toolbar.
The File menu can be customized with menu_panels.xls:
	(sub)menu
	label
	mainflag
	submenu

	File
	File
	true
	 

	Help
	?
	true
	 


and menu_objects.xls:

	menu_item
	label
	(sub)menu
	icon
	action m-file

	Open
	Open
	File
	open.png
	sol_action

	Save
	Save
	File
	save.png
	sol_action

	Separator
	 
	File
	 
	 

	Info
	Info
	Help
	help.png
	help_action


It is also possible to specify submenus in menu_panels.xls: Change the mainflag of the submenu to “false” and add an extra row to the table, including the parent (sub)menu and the submenu: 

	(sub)menu
	label
	mainflag
	submenu

	File
	File
	true
	

	Help
	?
	false
	 

	File
	
	
	Help


6.2 Tabbed panels  

The main layout of the CoBoGUI can be customized with tabbed_panels.xls:
	panel
	label
	layout
	m-file

	geometry
	Geometry
	PAGE_AXIS
	geo_tab

	physics
	Physics
	PAGE_AXIS
	phy_tab

	generation
	Generation
	PAGE_AXIS
	gen_tab

	solve
	Solve
	PAGE_AXIS
	sol_tab

	post1
	Evaluation & 2D Plots
	LINE_AXIS
	post1_tab

	post2
	1D Plots
	LINE_AXIS
	post2_tab

	tools
	Data Tools
	PAGE_AXIS
	tools_tab

	scripts
	Script Commands
	PAGE_AXIS
	scr_tab


If you want to remove a tab, remove the corresponding row in that table. If you want to add a custom tab, add a new row and write a corresponding MATLAB file that includes the source code for that tab. The MATLAB files for the tabs can be found in the folder “guifiles”.
6.2 Geometry and Physics 

· The objects of the “Geometry” and “Physics” tabs are also specified in *.xls files.

·  Each tab can have several panels and subpanels (see geo_panels.xls and phy_panels.xls).
· The objects are specified in geo_objects.xls and phy_objects.xls.
· The content of all objects representing a variable will be added to the “geo” structure (e.g. you can access the variable “Rf” with “geo.Rf”).
· For combo boxes and radio buttons further details (combo box items, elements that should be activated and deactivated) can be found in geo_object_details.xls and phy_object_details.xls.

· The panel definitions of the “Physics” tab (phy_panels.xls) could look like this:

	panel
	description
	mainflag
	row_pix
	col_pix
	subpanel
	maxwidth

	Front
	 
	false
	 
	 
	 
	700

	FrontImage
	 
	false
	 
	 
	 
	 

	Front_parent
	Front CoBo
	true
	 
	 
	 
	 

	Back
	 
	false
	 
	 
	 
	700

	BackImage
	 
	false
	 
	 
	 
	 

	Back_parent
	Back CoBo
	true
	 
	 
	 
	 

	Base
	 
	false
	 
	 
	 
	450

	BaseImage
	 
	false
	 
	 
	 
	 

	Base_parent
	Base
	true
	 
	 
	 
	 

	Models
	Models
	true
	 
	 
	 
	990

	filler
	 
	true
	200
	20
	 
	 

	Base_parent
	 
	 
	 
	 
	Base
	 

	Base_parent
	 
	 
	 
	 
	BaseImage
	 

	Front_parent
	 
	 
	 
	 
	Front
	 

	Front_parent
	 
	 
	 
	 
	FrontImage
	 

	Back_parent
	 
	 
	 
	 
	Back
	 

	Back_parent
	 
	 
	 
	 
	BackImage
	 


· The upper part of the table creates the panels and the lower part defines how the subpanels are placed on the parent panels.

· A panel border will be created if a description.  is specified. The border includes the description as header. 

· If the flag mainflag is set to false, the panel is a subpanel. A subpanel is not directly added to the parent scroll pane, but can be added to other main- or subpanels.

· The maximum width of the panel (of the border) can be specified with maxwidth. 

· You can create an empty panel for layout purpose. The size of the empty panel in pixel is row_pix x col_pix.

· A table row only including the entries panel and subpanel adds a subpanel to the specified (parent) panel. 

· The object definitions of the “Physics” tab (phy_objects.xls) could look like this:

	object name
	variable/icon
	tooltip / label text
	object type
	(sub)panel
	rows
	columns

	phy_Rf
	Rf
	Sheet resistance of front [V/A]
	TextField
	Front
	2
	2

	fs_label1
	 
	 label text
	Label
	Front
	2
	2

	frontim
	\#1guiconfig\front.png
	Icon
	Front
	2
	2

	phy_option1
	 
	Passivated
	RadioButton
	Back
	1
	2

	phy_option2
	 
	BSF
	RadioButton
	Back
	1
	2

	phy_combox
	 
	 
	ComboBox
	Models
	1
	1


· There are five supported object types:
· TextField

· Label

· Icon

· RadioButton (further details required, see phy_object_details.xls)

· ComboBox (further details required, see phy_object_details.xls)

· The (sub)panel specifies the parent panel of the object (see phy_panels.xls).
· The size of the GridLayout of this parent panel has to be specified in rows and columns. If you have four objects on a panel, you can specify for example a 2x2 or a 1x4 GridLayout:

	object 1

	object 2


	object 3

	object 4



	
	object 1

object 2

object 3 

object 4




· You may use a Label with empty label text to fill unused GridLayout positions.
· The variable name of geometry variables has to start with “x” or with “y”. The variable name of physics variables must not start with “x” or with “y”.

· The variable for the content of RadioButtons and ComboBoxes is not specified in this table, but in phy_object_details.xls (column switch variable):

	object name
	button group
	switch variable
	switch state
	selected item
	enable fields
	disable fields

	phy_option1
	bbuttons
	back_flag
	1
	 
	phy_j0_passivated
	phy_j0_BSF

	phy_option2
	bbuttons
	back_flag
	2
	 
	phy_j0_BSF
	phy_j0_passivated

	phy_combox
	 
	gen_flag
	1
	0: const 
	phy_const_gen
	phy_exp_gen

	phy_combox
	 
	gen_flag
	2
	1: exp
	phy_exp_gen
	phy_const_gen


        (Some enable/disable columns are missing in this example table to fit the page.)

· There is a row for each switch state of the combo boxes and button groups. 
· The switch state is saved in the variable switch variable.

· Several radio buttons belong to the same button group (deselect a button if another button of the button group is selected). The switch state characterizes that button group.
· When selecting a specific object state, up to five other objects can be enabled or disabled (e.g. enable the TextField “phy_const_gen” and disable the TextField “phy_exp_gen” if the option “0:const” is selected from the ComboBox “phy_combox”). 
6.3 Evaluation and Data Tools

The corresponding Excel files and MATLAB function subfolders are: 
· Evaluation & 2D Plots: 
post_panels.xls, post_objects.xls, #4postfiles
· Data Tools: 
tool_panels.xls, tool_objects.xls, #5toolfiles
6.4 CoBo model

· The definition of the Conductive Boundary model can be found in the MATLAB file COMSOLsimulation.m in the subfolder #2simulationfiles. 
· This function is called from within run_batch.m (found in the subfolder simulationfunctions):  [FELA, fem] = COMSOLsimulation(geo, simflag, Ua_)
· The structure “geo” includes all variables defined in geo_objects.xls and phy_objects.xls and some further information (e.g. generation file data). 
· The voltage argument “Ua_” can be a single number or a vector. 
· The flag “simflag” runs the simulation file in several modes (e.g. for geometry preview).
· The finite element structure “fem” includes all simulation data. 
· The structure “FELA” includes values of the current density and the free energy loss analysis.
6.5 Output functions

· If the “default output” check box on the “Options” panel is disabled, alternative outputs can be selected, e.g. “*.xls”.

· The MATLAB script ShowExpression.m in the subfolder guifunctions calls the corresponding output function, e.g. output_data_xls.m, (also found in the subfolder guifunctions):

	function output_data_xls(data_matrix, file_name)

%output of a data_matrix in a Excel file

%output_data_xls(data_matrix, file_name)

 %get default path================================================
 if evalin('base', 'exist(''gui'')')

  gui=evalin('base','gui');

  defaultpath=gui.defaultpath;

 else
  if isequal(filesep, '\')

   defaultpath = 'c:\';

  else
   defaultpath =filesep;

  end
 end
 %get file path from user===========================================

 [ufile_name filepath] = uiputfile('*.xls', 'Please choose .xls-file:', ...

                                                      [defaultpath filesep file_name '.xls']);

 file_path=[filepath ufile_name];

 if ~isequal(ufile_name,0)

  %save data_matrix as *.xls file======================================

  xlswrite(file_path, data_matrix, file_name);

  fprintf(2,'file saved\n');

  %save new default path===========================================

  gui.defaultpath=filepath;

  assignin('base','gui',gui);

 end

end


· The input argument “file_name” is a default name for the file selection dialog box.
· The input argument “data_matrix” is a structure including string data that should be saved, e.g:

	data_matrix = 

    'Ua [V]'     'J [mA/cm^2]'

    '0'          '-7.8134'    

    '0.1'        '-7.8134'    

    '0.2'        '-7.8134'    

    '0.38478'    '-7.8127'    

    '0.63019'    '0.72243'    

    '0.70449'    '78.1293'    


7. Error messages and issues

· If the cross section plot [image: image43.png]


 results in a crash of MATLAB, create an environment variable KMP_DUPLICATE_LIB_OK and set it to TRUE.
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