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[bookmark: using_output_equations][bookmark: d0e14450][bookmark: d0e14455][bookmark: d0e14460]11.5. Using Output Equations
Output equations assign the result of a measurement to a variable, which you can use in other equations just like other variables. Output equations allow multiple pages for equations. Every project always has one output equation document node under the Output Equations node in the Project Browser named Output Equations. You cannot rename or delete this output equation document. 
In the Output Equations window, output equations display in dark green and standard equations display in black. The following example defines a variable named "s_data" and assigns it to the S11 data of an amplifier: 
s_data = Amp1:|S(1,1)| 
After simulating, the variable contains a vector of real values representing S11 versus its sweep. 
In the following Output Equations window, filters11 is a variable that is equal to the measurement s11 of the Filter source. Note that the final equation contains three different measurements. 
[image: ms-its:C:\Program%20Files%20(x86)\AWR\AWRDE\11\Users_Guide.chm::/output/images/7ug_vars_eqns_2.png]
The units of output equations for various measurements are shown in the following table regardless of the project units you have defined for your project. 
	Measurement
	Units of Measure

	Frequency
	Hertz (Hz)

	Power
	Watts (W)

	Voltage
	Volts (V)

	Current
	Amperes (Amp) (MWO/AO)

	[bookmark: a14ug_equations_fn1]Phase[1]
	Radians (Rad)

	Time
	Seconds (Sec)

	Inductance
	Henries (H) (MWO/AO)

	Capacitance
	Farads (F) (MWO/AO)

	Temperature
	Kelvin (K)

	[bookmark: ftn.a14ug_equations_fn1][1] Radians is an exception to the global unit of measurement set on the Project Options dialog box Global Units tab for Angles (degrees). 


[bookmark: d0e14554]11.5.1. Adding New Output Equations Documents 
A new project does not contain any output equation documents, you must add the documents as needed. 
To add a new output equations document, right-click the Output Equations node and choose New Output Equations. The New Output Equations dialog box displays to allow you to name the new document. 
[image: ms-its:C:\Program%20Files%20(x86)\AWR\AWRDE\11\Users_Guide.chm::/output/images/7ug_out_eqn1.png]
The following figure shows the addition of a new output equations document. 
[image: ms-its:C:\Program%20Files%20(x86)\AWR\AWRDE\11\Users_Guide.chm::/output/images/7ug_out_eqn2.png]
[bookmark: d0e14575]11.5.2. Assigning Global Definitions to Output Equation Documents 
Since projects can contain multiple global definitions, output equations must be assigned global definitions to use if global variables are used. See “Assigning Global Definitions to Simulation Documents” for details on how to assign the proper global definition. 
[bookmark: d0e14582]11.5.3. Renaming Output Equations Documents 
To rename an output equations document, right-click the document and choose Rename Output Equations. 
[bookmark: d0e14590]11.5.4. Deleting Output Equations Documents 
To delete an output equations document, right-click the document and choose Delete Output Equations, then click Yes when prompted to confirm the deletion. You cannot delete the default output equations document named Output Equations. 
[bookmark: assigning_result][bookmark: d0e14607][bookmark: d0e14612]11.5.5. Assigning the Result of a Measurement to a Variable
To assign the result of a measurement to a variable:
1. Double-click the output equations document in the Project Browser to display the selected document, then click the window to make it active. 
2. Choose Draw > Add Output Equation, or click the Output Equation button on the toolbar. The Add Measurement Equation dialog box displays. For more information about this dialog box, see “Add/Modify Measurement Equation Dialog Box”. 
3. Type a Variable name, select the desired Measurement Type and Measurement to assign to the variable, specify the required settings, and then click OK. Supported variable and equation syntax is listed in “Equation Syntax”. The resulting equation contains the post-processed measurement data after simulation is performed, and it can be plotted like any other measurement. 
Alternatively, you can easily create an output equation from a measurement on an existing graph: 
1. Double-click the output equations document in the Project Browser to display the selected document, then click the window to make it active. 
2. In the Project Browser, select the desired measurement and drag it to the open Output Equations window, then release the mouse button and click to place the new output equation. The equation is given a default name such as "EQ1". When you add output equations using this procedure ensure that the name assigned to the variable is unique. 
[bookmark: d0e14660][bookmark: d0e14663][bookmark: d0e14668]11.5.6. Editing Output Equations
To edit output equations, follow the instructions in “Editing Equations”. AWR does not recommend trying to edit the text string directly for these equations. The dialog box to choose the specific measurement ensures the measurement syntax is correct. 
[bookmark: plotting_output][bookmark: d0e14680][bookmark: d0e14685][bookmark: d0e14690]11.5.7. Plotting Output Equations
You can plot output equations like regular measurements. To plot an output equation: 
1. Right-click an existing graph and choose Add Measurement. A dialog box similar to the following displays. 
[image: ms-its:C:\Program%20Files%20(x86)\AWR\AWRDE\11\Users_Guide.chm::/output/images/7ug_vars_eqns_3.png]
2. Select Output Equations as the Measurement Type. Select Eqn as the Measurement. 
3. Select the appropriate output equation document from the Document Name field. 
4. In Equation Name, select the equation or variable you want to plot, and then click OK. 
5. When you simulate, the results display on the selected graph.
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