
 Mini-Circuits® 
 

This document and its content are the property of Mini-Circuits. Page 1 of 148 

 
 
 
 
 
 

Mini-Circuits Smart Power Sensor  
PWR-6G+/ 6GHS+  

“Measurement Application” 
User’s Guide 

 
 
 
 
 
 
 
 
 

Date issued: 22 Feb 2010 
Rev. X10.



 Mini-Circuits® 

This document and its content are the property of Mini-Circuits. Page 2 of  148 

Mini-Circuits Smart Power Sensor PWR-6G+ 
“Measurement Application” User’s Guide 

 

Table of Contents: _______________________________   

1.0 Introduction:  
        1.1  Mini-Circuits Smart RF Power Meter Features:  
           
2.0 Measurements Applications Features:       
        2.1  Setting communication/commands.-[Setup]      
        2.2  The brief description of measurements application    
     
3.0   Measurement Application Sequence                                                                    
        3.1    Start New Project                            
        3.2 Building the set of measurement points                                                          
        3.3    Power - Reference Measurement         
                 3.3.1 Power Reference Measurement First Step keys review              
                 3.3.2 Power Reference Measurement First Step Data Fields    
 3.4    D.U.T Measurements                                                                                       
                 3.4.1 D.U.T Measurements new keys review                                        
                 3.4.2 D.U.T Measurements new Data Fields review                                  
        3.5   Display On- Line Graph features                                                                                 
        3.6   Printing Data Function   
        3.7   Block Diagram Function                                                                            
 
4.0    Power measurement of source                                                                             
 
5.0  High power measurements using virtual coupler                 
              
6.0    Continuous Power monitoring                                                                               
 
7.0 Calibrating a Coupler                                                                                              
 
8.0 Calibrating an Attenuator                                                                                 
 
9.0 Insertion Loss – 2 port device                                                                                
 
10.0 Insertion Loss – 3 port device 

10.1 Coupler measurement 
10.2 2-Way Splitter/Combiner measurement  

 
11.0 Gain 
 
12.0 Return Loss 
 
13.0 Calibration Path-through 
 
14.0  The Operation of Signal Generator       
 
15.0 Legal Statement and license agreement 

3 
4 
   
5 
6 
7 
 
9 
9 
10 
13 
14 
17 
18 
19 
20 
22 
23 
25 
 
26 
 
32 
 
40 
 
47 
 
60 
 
71 
 
81 
82 
97 
 
112 
 
122 
 
132 
 
142 
 
144 



 Mini-Circuits® 

This document and its content are the property of Mini-Circuits. Page 3 of  148 

 Mini-Circuits Smart Power Sensor PWR-6G+ 
“Measurement Application” User’s Guide 

 
1.0 Introduction 
 
This chapter describes the basics of what is the “Measurement Application”.  
  
 

• “Measurement Application” is a powerful function of the Power Meter Program. (see 
Figure 1). 

• For information on the Mini-Circuits Smart Power Sensor & Power Meter Software  
consult User Guide : http://minicircuits.com/pages/pdfs/PWR-6G+_guide.pdf  

• You can select a suitable measurement by choosing one of the ten measurement 
options seen in (Figure 2). 

• You can create easily your own measurement project. 
o Set  desired testing points (Frequency and Power), 
o Set the spec. limit of each point 
o Use either remote or local control of an external RF source.  
o Take reference measurements and measure any number of units 

• You can use the “on-line Graph” feature to get another look at the D.U.T’s 
performance. 

• You can save or recall your project at any time with both the specified test parameters and the 
previously measured data available. 

 
Figure 1: Smart RF Power Meter 

               

Clicking on the Measurement Applications button will open the “Meas. Applications” window 
shown in Figure 2. 
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1.1   Mini-Circuits Smart RF Power Meter PWR-6G+ Features:  
 

• RF source Power Measurements  

• High Power Measurements (Up to +53 dBm by using Virtual Coupler) 

• Continuous Power Monitoring( Low or High by using Virtual Coupler) 

• Gain measurements  

• 2-3 Port Devices Insertion Loss Measurements ( optional Virtual Attenuator for 
increasing Dynamic Range) 

• Return Loss Measurement Using Coupler. 

• Creating a Virtual Coupler file (to extend a coupler’s frequency range for use in various 
measurements) 

• Creating a Virtual Attenuator file(to calibrate an attenuator to its nominal value for use 
as a safe attenuator in various measurements) 

• Calibrating Thru - Path (creation of a file containing system loss/gain without the D.U.T 
to compensate for existing setup loss/gain or to use as an offset file). 

• An On-Line Graph for visual representation in all measurements. 

• Printing of all data readings. 
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2.0 Measurement Applications Features. 
 
This chapter explains how to set the communication commands in order to control 
an external RF source and a brief description of the various measurement applications 
available.  
 
Sensor serial number detects automatically by the Program.  
You can open an existing Project (by clicking on the Recall key) but you can also start 
building a New Project. Select one specific option from Measurement Application list, then 
Click Next to approve your selection. 
The Setup key will send to Setup Information screen (see Figure 3). 
 
 
 
Figure 2 Meas. Application Screen 
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Table1: Measurement Applications item description. 
Item Item Description 

1 Recall Load existing project. See 3.3.1.3(Page 13) for further 
explanation. 

2 Setup Define communication setup. See 2.1 below for further 
explanation. 

3 Sensor serial number Sensor S/N. indicator detected automatically by the program 

4 Measurement 
applications list List of measurement options available See 2.2(Page 7). 

5 Back Return to smart RF power meter window 
6 Next Proceed to selected measurement window 

 
 
2.1. Setting communication/commands in order to control an external source.[Setup] 
 
 
Figure 3: Setting External Generator Control(example: Ethernet connection selected )  
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Table2: Setup information item description 
Item Option Description 

1.1 Manual 
Manual control of the RF source power and frequency. All 

adjustments of power and frequency must be preformed by the 
user. 

1.2 Remote Remote control of the RF source. see Items 2 - 5 
2.1 GPIB 
2.2 Ethernet 
2.3 RS232 
2.4 Customer DLL 
2.5 Customer EXE 

Selects the named communications option for remote control of 
the RF source. Options 2.4 and 2.5 are generally used when the 

user does not use the one of the standard communication 
protocols offered in options 2.1,2.2 and 2.3. 

3.1 Generator 
Address 

The address of the RF source to be controlled. Title indicates 
automatically which communication protocol is currently in use. 

3.2 Frequency/Power 
command syntax 

The command syntax to prefix any changes in power and 
frequency settings of the RF source. Must be entered by the user 
according to the specific RF source in use if Remote is selected. 

3.3 RF Power 
ON/OFF Syntax 

The command syntax to start and stop RF transmission by the 
RF source. Must be entered by the user according to the specific 

RF source in use if Remote is selected. 

4 
Delay Between 

Testing 
Points(msec) 

When Remote is selected sets the delay between setting the RF 
source state and beginning the measurement point.  

5 
Turn RF ON and 

OFF 
Automatically 

Allows the program to start and stop the RF source’s 
transmission when in Remote. If this option is not checked the 

User must manually start the RF source before beginning 
measurements and stop it afterwards.  

 
 
 
 
2.2   A brief description of the selection list(Figure 2): 
 
 

1. Power Measurement of source- Measures power output of the RF source. 
 
2. High Power Measurement using Virtual Coupler (Up to +53dBm) - Measures a 

High Power Signal from your D.U.T/System, (the Virtual Coupler allows an expansion 
of the Dynamic Range of the Power Sensor).The power out measurement will be in 
dBm. 

 
3. Continuous Power Monitoring (Low or High) - This option enables you to monitor 

the power out of your D.U.T/System/Module using a previously defined coupler (using 
Calibrating a Coupler). The power out measurement will be in dBm. 

 
4.  Calibrating a Coupler (Extending frequency range of a coupler by converting to 

Virtual Coupler) – Creating a Virtual Coupler file for use in future measurement 
applications. Virtual Coupler files are used in High Power and Continuous Power. 
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5.  Calibrating an Attenuator (Normalizing attenuation to nominal value by 
converting to Virtual Attenuator) - Creating a Virtual Attenuator file for use in future 
Measurement Applications. Virtual Attenuator files can be used in all measurements 
as safe attenuator (to prevent excess power entering the sensor) after the D.U.T, or 
when using a filter as a Harmonic suppression filter. To compensate for system line 
attenuation use Calibration Thru-  Path option. 

 
6. Insertion Loss -2 port device (Attenuator, Filter, etc) –Measures the Insertion Loss 

of a two port D.U.T The Insertion Loss measurement will be in -dB. For amplifiers it is 
recommended to use the Gain measurement option. 

7. Insertion Loss -3 port device (2 Way Splitter, Coupler) –Measures the Insertion 
Loss of a three port D.U.T The Insertion Loss measurement will be in -dB. 

 
8. Gain –Measures the gain of your D.U.T/System/Module. The Gain measurement will 

be in dB. This is the recommended selection for testing Amplifiers. 
 

9. Return Loss Measurement Using Coupler- Measures the Return Loss of a one or 
two port D.U.T The Return Loss measurement will be in -dB. Coupler used in Return 
Loss measurement is not a virtual coupler file. 

 
10. Calibration Thru - Path (Create offset file of Gain/Loss Path) – Measures the 

system line gain/loss without the D.U.T This measurement is used to create a 
calibration offset file for future measurements or to compensate for existing setup 
loss/gain.  
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3.0 Measurement Application Sequence  
 
This chapter describes the creation of a measurement project step by step and explains file 
management.  
 
3.1 Start New Project 
 
Step 1: Selecting the “Meas. Application” button on the Smart Power meter main screen 
(Figure 1) will transfer you to the Measurement Application first screen shown in Figure 2.  
 
Step 2: You can select a specific measurement option (see chapter 2.0) by clicking on the 
appropriate measurement option and clicking on Next key. Selecting a measurement option 
will transfer you to the “Project Information” screen. See Figure 4.  
 
 
 
Figure 4: Project Information screen 
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Table3: Project Information item description 
Item Field name Description 
1.1 Project Name Specify  your own Project Name 
1.2 Unit Type Specify D.U.T type 
1.3 Run No Specify Run No. (If exists ) 
1.4 Lot No Specify Lot No. (If exists ) 
1.5 Test By Tester Name 
1.6 Date Date project tests preformed 
1.7 Remarks Specify your Setup equipment (no character limit) 
1.8 Model Name D.U.T Model Name 

2.1 Safe Attenuator for power 
reference 

Virtual Attenuator or Coupler file for power 
reference (optional) 

2.2 Safe Attenuator for D.U.T 
measurement 

Virtual Attenuator or Coupler file for D.U.T 
measurement (optional) 

2.3 Safe Attenuator for power 
reference 

Manual entry of safe attenuator value for power 
reference 

2.4 Safe Attenuator for D.U.T 
measurement 

Manual entry of safe attenuator value for D.U.T 
measurement. 

 
The Back key will navigate back to Meas. Application first screen (see Figure 2) 
The Next key will navigate to Frequency Measurements Point screen (see Figure 5) 
 
 
3.2 Building the set of measurement points (for all various measurements including 
Virtual Attenuators and Couplers) 
 
Figure 5: Frequency Measurements Points screen (with Segment use example) 
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Table4: Frequency Measurement Points item description 
Item Field name Description 

1.1 Segments 
Frequency Entry 

Allows measurement points to be entered in a number of separate 
segments, each one with it’s own parameters. 

1.2 Entire Band 
Frequency Entry 

Allows measurement points to be entered in a single 
measurement segment, with only one set of parameters. (see 
Figure 6) 

1.3 Freq. Start/Stop  
Initial and final measurement point frequencies in a given 
measurement segment (In MHz). All other points in the segment 
will be spaced evenly over the span between them.  

1.4 No. of points Total number of points in measurement segment including start 
and stop points. 

1.5 Source Start/Stop 

Required RF Source output at Initial and final measurements 
points in a given measurement segment (in dBm). All other points 
in the segment will be spaced evenly over the span between 
them. 

2.1 Build Select to generate a listing of the measurement points (Power and 
Freq.) (see Figure 7) 

2.2 Reset Delete all entries in the screen 

3.1 Frequency list Display of the actual measurement points (Power and Freq.) 
generated from the previous instructions. 

4.1 Next 

Proceed to the Measurements screen (in the case of D.U.T 
measurements) or the Measurements & Virtual Component 
creation (in case of Virtual Component file creation) (see Figure 
8) 

4.2 Back Return to the project information screen (see Figure 4) 
 
Figure 6: Frequency Measurements Points screen (with Entire Band use example) 

 
 
See (Table 4 and Figure 5) for explanation of items. 
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Figure 7: Creating Test Frequency 
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3.3    Power Reference Measurement 
 
 
Power Reference measurement must be performed before any other measurement except 
Power Out (dBm) can be performed. This step will provide a reference for the relative 
measurement in dB. In this step we connect the Power Sensor to the RF Source’s RF out line 
and start the measurement by clicking on the Run key (see Figure 8) 
 
 
 
Figure 8: Power Reference Measurement 
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3.3.1 Power Reference Measurement First Step 
 
 
Table 5: Power Reference Measurement First Step Button Items review: 
Item  Button/Field  Description 
1.1 Back Back to previous screen (see Figure 9) 

1.2 New Proj. Starting a new project , navigation to Meas. Application screen 
( see Figure 2 on page 5) 

1.3 Recall Load existing project .See paragraph 3.3.1.2 on page 14 for further 
details.  

1.4 Save Save current project data .See paragraph 3.3.1.2 on page 15 for 
further details 

1.5 Print Data Printing current project data. See section 3.6 on page 22 for further 
details 

1.6 Setup See chapter  2.1 on page 6 

2 Sensor serial 
number Sensor S/N. Indicator detected automatically by the program. 

3 Block Diagram Setup schematic suitable for current measurement step. See section 
3.7 on page 25 for further details 

4.1 Continuous 
Mode 

Selecting this option causes the current measurement step to repeat 
in a loop until interrupted. 

4.2 On-Line 
Graph 

When selected activates an on line graphical data presentation (see 
detailed explanation below) 

5.1 Stop Stop measurement 
5.2 Run Begin measurement 
6.1 Step1 Current measurement step 
6.2 Step2 Next  measurement step 
7 Run No. See Table 2 
8 Model Name See Table 2 
9 Averaging See explanation bellow 

 
 
3.3.1.1 Averaging Increased averaging provides more accurate measurement results. 
However this increases the time required to perform the measurement. 
The maximum number of averages possible is 32 .The default value is 8. 
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3.3.1.2 Recall function. 
 
Figure 9: Recall window 

 
 

• You can load a saved project by selecting from the list of saved projects (see Figure 9) 
and clicking O.K key. 

• You can delete saved Project by selecting from the list and using keyboard’s Delete 
button. 

• Clicking the Cancel key will return you to the previous window. 
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3.3.1.3 Save function. 
 

Figure 10: Save window 

  
 
• You can save your project data by clicking the Save key. (see Figure 10) 
• You can save the Project under a new name by typing the new name in the ‘File Name’ 

field. 
• You can delete a saved project by selecting the project from the list and using the 

keyboard’s Delete button. 
• Clicking the Cancel key will return you to the previous window. 
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3.3.2 Power Reference Measurement First Step Data Fields revew: 
 
Figure 10: Power Reference Measurement First Step Data Fields review: 
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Table 6: Power Reference Measurement First Step Data Fields Items  
Item  Data Field Description  
1 [#] Measurement points settings are explained in 3.2 Building the 

set of measurement points (see  Figure 11) 
2 Freq [MHz] Frequency settings are explained in 3.2 Building the set of 

measurement points (see  Figure 12) 
3 Source Pwr [dBm] Source power settings are explained in 3.2 Building the Set of 

measurement points (see  Figure 13) 
4 Pwr.Ref In [dBm] Bold Data- Data measured in current step 
 
 
 
 
 
3.4 D.U.T Measurements  
When the Reference Measurement is complete we can proceed to testing components by 
selecting the option D.U.T Measurements. You can see that the Block Diagram setup 
schematic has also changed to Step 2 D.U.T Measurement after pressing the Step 2 key. 
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3.4.1 D.U.T Measurements new Keys review:  
 
Figure 12 D.U.T Measurements new Keys review 

 
 
 
 
 
 
 
 
 
 
 
 

1 2 
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Table 7: D.U.T Measurements new Keys review 
Item Button name Description 

1 D.U.T No. Allows you to scroll between results of all units measured. 
Number is the position of currently viewed D.U.T in the series 

2 D.U.T Serial No. Serial number of D.U.T currently displayed in data fields. 
 
 
3.4.2 D.U.T Measurements new Data Fields review:  
 
Figure 13 D.U.T Measurements new Data Fields review. 

 
 
Figure 13a: On-Line Graph 
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Table 8: D.U.T Measurements new data fields item description. 
Item  Data Field [dBm] Description 
1 I. Loss Bold Data- Measured data in this particular step 
2 Spec I. Loss 

(Min. ,Max.) [dBm] 
Spec I. Data .Will be entered manually by the user from 
T.Spec/Data Sheet’s. see  3.4.2.2 on page 21 

3 Pass/Fail result Pass – Measured data is within the range specified. 
Fail – Measured data is outside the range specified. 

4 Safe Att.  Virtual Safe Attenuator 6dB uploaded see Table 3  Item 2.1  
5 Include On-Line 

Graph 
See Figure 15 

 
 
3.4.2.2 Spec. Definitions:  
 

• To enable Spec. Definitions double click on any data field. 
• The Edit Spec. Limit window (Figure 15) will pop up. 
• Set Low/Up Spec. Limits, determine applicable points range( based on frequency range 

specified) 
• Update data. 

       
 
Figure 14: Spec. Definitions window 

 
. 
  
 
 
 
 
Table 9: Spec. Definitions item description  

Item Field Description 
1 Low Spec Limit [ dB] Low Spec. Limit [ dB] 
2 High Spec Limit [ dB] High Spec. Limit [ dB] 
3 From Meas. # First applicable point 
4 To  Meas. # Last applicable point 
5 Update Update the Spec. with currently shown figures 
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3.5   On-Line Graph features  
 
 When the “Display On-Line Graph” check box is selected a small window will appear beside 
the measurement screen containing a graphical representation of the measurement table 
data (see Figures 13a-15).  
 
 
 
Figure 15: On - Line  graph 

 
 
Table 10: On-Line Graph  Items Features 
Item Button Description 

1 A. Scale Auto Scale – Resets the scale automatically to show all of the data 
trace. 

2 M. Scale Manual Scale – Allows the user to manually determine the Y axis 
scale. 

3 P. Search Peak Search function , sending marker to highest graph  point 
4 D->M Save current data trace to memory. 
5 D& M Display both saved memory trace and current data trace. 

6 Colors Set the colors of the various graphical elements. Once changed, the 
new color choices will be saved automatically. 

7 Printing Print current graph 

8 Marker 

Marker Value is always shown on the right side of the window 
screen and you can set the marker by moving the mouse across the 
graph or by using the arrow keys with the On-Line-Graph window 
selected. 
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3.6  Printing Data Function. 
 
Clicking on the printer icon located on the top of the screen ( see Figure 8, Item 5) will open 
the ‘Print Data Reports’ window which allows the user to print measurement data and insert 
or change certain parameters before printing (see Figure 16). 
 
Figure 16 : Printing Data Window 

 
 
 
 
Table 11: Printing Data window Iitems 
Item  Field/Button  Description 

1 Project Information 
See table 3 Items 1.1-1.7 for descriptions. Project Information 
can be altered for specific print jobs but can not be saved from 
the Print Data Reports window. 

2 All Units Data Print the data for all available units.  
3 From Unit No. X to Y Print the data for units from Unit No. X to Unit No. Y, inclusive. 

4 Units 
Print the data for the units whose numbers appear in the field. 
Numbers represent single units and are to be separated by 
commas.  

5 Select printer Pick a specific printer from those available in system  
(PDF printer, physical printer, or other)  

6 Exit  Close print window, returning to the project.  
7 Print Data  Send data to selected printer (see Figure 18 for format) 

1

3 

4 
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2 
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Figure 17: Print data example. 
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3.7 Block Diagram  
 
Block Diagram represents the equipment setup configuration used in the measurement. All 
measurements start from a Reference In setup. When proceeding to the next step, first 
review and assemble the measurement step’s setup (for example see Insertion Loss 
 2 Ports D.U.T Measurement in Figure 18) 
 
 
 
Figure 18: Insertion Loss  2 Ports D.U.T Measurement Block Diagram setup 
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4.0 Application # 1- Power measurement of source. 
  
This chapter describes the process of performing Power out measurements of an RF source. 
This measurement can be used to calibrate an RF source or verify its output. Data output is 
in [dBm] units.  
 

• Step 1.  Open a project from Measurement Application screen (see Figure 19) 
 
 
Figure 19: Measurements Applications 

 
 

• Step 2. The Project Information menu will open (see Figure 20). 
 
• Step 3.  Review and fill all necessary fields in the Project  Information menu 

   see detailed explanation Figure 4 and Table 3 at page 10.   
 

 
  
1. If maximum power to sensor exceeds +20dBm, a safe attenuator is required 
2. If safe attenuator is not flat, use Virtual Attenuator file. See creation of Virtual 
   Attenuator Chapter 8.  
  

Note 
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Figure 20: Project Information menu 

 
 
 

• Step 4. Press Next key.  
             The Test Plan screen will open (see Figure 21). 

 
• Step 5.  You can choose one of two options to build the measurement 

      points set (see Chapter 3.2, Figures 5-6 on pages 10-11). 
 

• Step 6.  Create the measurement points and set input power (you can see an 
explanation and an example in Figure 5 on page 10). 
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Figure 21: Test Plan screen 

 
 

• Step 7. Press Build key to create a Test Frequency List (see Figure 22). 
 
Figure 22 : creating Test Frequency List 
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• Step 8. Press Next key.  

          The Power Measurements screen will open. (see Figure 21). 
          Validate desirable data transferred from the previous screen.  
          During all following steps you can use Recall  and Save keys at all stages   

               (see 3.3.1.2 Recall on page 15, 3.3.1.3 Save on page 16 for explanation) 
  
• Step 9. Open measurement’s Block Diagram setup (see Figure 24). 

 
• Step 10. Assemble the Power Measurements of a source equipment setup. 

Figure 23: The Power Measurements screen 

 

 



 Mini-Circuits® 

This document and its content are the property of Mini-Circuits. Page 30 of  148 

• Step 11.  Define/Confirm Setup settings (see 2.1. Setting 
communication/commands in order to control an external source. on page 5) 

 
Figure 24: Source Power Measurement’s Block Diagram setup   

 

• Step 11.  Enter spec. data (If available).  
                  [see explanation 3.4.2.2 Spec. Definitions on page 21]. 
 
• Step 12. You can enable Continuous Mode if necessary for your application.   

• Step 13. You can enable the On-Line Graph option.  
            (see 3.5 On-Line Graph features page 22). 

 
• Step 14.  Enter D.U.T Serial No: (If available).  

• Step 15. Press Run key to launch test. You can stop the test at any stage by pressing 
            the Stop key. If Continuous Mode is not enabled test will finish after 

                 sweeping all segments. If Continuous Mode is enabled test will repeat 
                 until interrupted by Stop key. 
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• Step 16. If you have more than one D.U.T to test, repeat Steps 12-15 for next test 
                  (see Figure 25). 
 
 
Figure 25: Final Data screen 

 

 

• Step 17. Save your project data (see 3.3.1.3 Save Function on page 16 
               for explanation). 
 

• Step 18. You can print your test data (see 3.6 Printing Data Function  
               on page 23 for explanation). 
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5.0. Application # 2- High Power Measurement using Virtual Coupler  
                                   (Up to +53 dBm)  

This chapter describes the process of performing High power measurements using a coupler. 
Before proceeding with this measurement you must generate a Virtual Coupler file described 
in chapter 7. High power measurements using a coupler allow you to extend the power 
sensor’s dynamic range to measure signals of greater than +20dBm power. In some cases 
the coupler’s coupling factor is insufficient protection and an additional safe attenuator may 
be needed to prevent damage to the sensor. If the Safe Attenuator is not flat use a Virtual 
Attenuator CAL file (see Virtual Attenuator in chapter 8.). 
Data output is in [dBm] units. 
 
 

                  1. Before proceedings with the measurement insure the power rating of 
your coupler is not exceeded by the signal strength entering it and that 
the actual signal entering the power sensor does not exceed +20dBm. 

  
                            2. If the D.U.T will enter compression during the test consider using  
                                filters as Virtual Attenuators (see chapter 8, page 60) to suppress   
                                harmonics. 
 

• Step 1.  Open a project from Measurement Application screen (see Figure 27). 
 
Figure 27: Measurements Applications 

 

Note 



 Mini-Circuits® 

This document and its content are the property of Mini-Circuits. Page 33 of  148 

 
 

• Step 2. The Project Information menu will open (see Figure 28). 
 
• Step 3.  Review and fill all necessary fields in the Project  Information menu 

   see detailed explanation Figure 4 and Table 3 at page 10 . 
  

Figure 28: Project Information menu 

 

 
• Step 4. Load  previously created Virtual Coupler (see chapter 7)[mandatory] 

       see Figure 29 for an example of a Virtual Coupler file. 
 
 
 
 



 Mini-Circuits® 

This document and its content are the property of Mini-Circuits. Page 34 of  148 

 
  

High power measurements using a Virtual Coupler beyond the Coupler’s rated 
frequency range will result in inaccurate measurements unless a suitable filter is 
used in order to suppress harmonics. In order to prevent errors due to the filter’s 
insertion loss you must compensate for its loss while it’s connected. 

                  Create an Offset file using the Virtual Attenuator option (see chapter 8, page 60).  
                  In the Project Information menu, Safe Attenuator section (see Figure 28). 
                  Load the offset file created previously as a virtual attenuator. When measuring   
                  points outside the coupler’s official frequency range connect the filter as shown 
                  and enable the Load Virtual Attenuator File option. For all other points remove  
                  the filter and disable the Offset file 
                                

.  
 

Figure 29: Virtual Coupler ASCII file 

 
 
 
 
 
 
 

Note 
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• Step 6. Press Next key.  

             The Test Plan screen will open (see Figure 30). 
 

• Step 7.  You can choose one of two options to build the measurement 
      points set (see Chapter 3.2, Figures 5-6 on pages 10-11). 

 
 

• Step 8.  Create the measurement points and set input power (you can see an  
             explanation and an example in Figure 5 on page 10). 
               

 
 
Figure 30: Test Plan screen 

 
 

 
 
• Step 9. Press Build key to create a Test Frequency List (see Figure 31). 
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Figure 31: Test Frequency List 

 

 
• Step 10. Press Next key.  

       The Power Measurement screen will open (see Figure 32). 
           Validate desirable data transferred from the previous screen.  
During all following steps you can use Recall and Save keys at all stages (see  
3.3.1.2 Recall on page 15, 3.3.1.2 Save on page 16 for explanation). 

  
• Step 11. Open measurement Block Diagram setup (see Figure 33). 

 
• Step 12. Assemble the High power measurements using Virtual Coupler equipment  
                      setup.  
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Figure 32: Power Measurement screen 

 

 
• Step 13.  Define/Confirm Setup settings (see 2.1. Setting   

                communication/commands in order to control an external  
                source on page 5). 
  

•   Step 14.  Enter spec. data (If available). [see explanation 3.4.2.2 Spec.  
                  Definitions on page 21].                                 
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Figure 33:Power In/Out  Measurement’s Block Diagram setup 

 
 
 

• Step 15. You can enable Continuous Mode if necessary for your application.   

• Step 16. You can enable the On-Line Graph option.  
            (see 3.5 On-Line Graph features on page 22)  

 
• Step 17.  Enter D.U.T Serial No: (If available).  
 
• Step 18. Press Run key to launch test. You can stop the test at any stage by pressing  

           the Stop key. If Continuous Mode is not enabled test will finish after sweeping  
                 all segments. If Continuous Mode is enabled test will repeat until interrupted  
                 by Stop key. 
 
• Step 19. If you have more than one D.U.T to test repeat Steps 15-18 for next test 

                      (see Figure 34) 
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Figure 34: Final Data screen 

 
 
 
 

• Step 20. Save your project data (see 3.3.1.3 Save Function on page 16 
                for explanation). 
 

• Step 21. You can print your test data (see 3.6 Printing Data Function on page 23 
                for explanation). 
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6.0  Application # 3 - Continuous Power Monitoring Measurement 
                                    (Low or High) 
 
This chapter describes the process of setting up and using a continuous power monitoring 
setup using a virtual coupler. This setup allows you constant monitoring of power out from an 
RF source (at the coupler’s coupling port) to a D.U.T without interrupting the power. Before 
proceeding with this measurement you must generate a Virtual Coupler file described in 
chapter 7. Data output of this measurement will be in [dBm] units. 
 
Step 1.  Open a project from Measurement Application screen (see Figure 35). 
 
Figure 35: Measurements Applications 

 
 
 
 
 

               If the D.U.T will approach to compression during the test consider using filter 
               as Virtual Attenuators (see chapter 8, page 60) to suppress harmonics. 
. 

 
 
 

Note 
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• Step 2. The Project Information menu will open (see Figure 36). 
 
• Step 3.  Review and fill all necessary fields in the Project  Information menu 

   see detailed explanation Figure 4 and Table 3 at pages 8-9. 
 
 
 
 
Figure 36: Project Information menu 

 
 

• Step 4. Load  previously created Virtual Coupler (see chapter 7)  [mandatory]  
                (see Figure 37 for an example of a Virtual Coupler file) 

 
 

. 
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Figure 37: Virtual Coupler ASCII file 

 
 
     

 
• Step 5. Load previously created Virtual Attenuator (see chapter 8)[Optional] 

 
• Step 6. Press Next key.  

             The Test Plan screen will open (see Figure 38). 
 
• Step 7.  You can choose one of two options to build the measurement 

      points set (see Chapter 3.2, Figures 5-6 on pages 10-11). 
 
• Step 8.  Create the measurement points and set input power (you can see an 

explanation and example in Figure 5 on page 10). 
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Figure 38: Test Plan screen 

 
 
 

• Step 9. Press Build key to create a Test Frequency List (see Figure 39). 
 

Figure 39: Test Frequency List 
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•    Step 10. Press Next key. The Power Measurements screen will open. 

            (see Figure  40) Validate desirable data transferred from the previous screen.  
            During all following steps you can use Recall and Save keys at all stages   
           (see 3.3.1.2 Recall on page 15, 3.3.1.3 Save on page 16 for explanation). 

  
• Step 11. Open measurement’s Block Diagram setup (see Figure 41). 

 
• Step 12. Assemble the Continuous Power Monitoring Measurement (Low or High)   

              equipment setup.  

Figure 40: Power Measurement screen 
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• Step 13.  Define/Confirm Setup settings (see 2.1. Setting  
               communication/commands in order to control an external source. on  
               page 5).  

•   Step 14.  Enter spec. data (If available).  
                    [see explanation 3.4.2.2 Spec. Definitions on page 21]. 

 
Figure 41:  Continuous Power Monitoring Measurement Block Diagram . 

 
 

•    Step 15. You can enable the On-Line Graph option.  
               (see 3.5 On-Line Graph features on page 22).  
 

 
 

Insure final signal power at coupling port exceeds -30dBm to allowing 
accurate reading by Power Sensor.   
 
 

Note
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•    Step 16.  Enter D.U.T Serial No: (If available).  
 
•    Step 17. Press Run key to launch test. You can stop the test at any stage by pressing  

               the Stop key. If Continuous Mode is not enabled test will finish after 
               sweeping all segments. If Continuous Mode is enabled test will repeat until  
                interrupted by Stop key. 

 
  

•   Step 18. If you have more than one D.U.T to test repeat Steps 15-17 for next test 
               (see Figure 42). 

 
 
Figure 42:  Final Data screen 

 
 

• Step 19. Save your project data (see 3.3.1.3 Save Function on page 16 
              for explanation). 
 

• Step 20. You can print your test data (see 3.6 Printing Data Function on page 23 
               for explanation). 
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7.0  Application # 4- Calibrating a Coupler (Extending Frequency range 
                                   of  a coupler by converting to Virtual Coupler). 
 
This chapter describes the process of calibrating a coupler and creating a 
Virtual Coupler – allowing the extension of the coupler’s frequency range 
beyond its rated specifications to the limits established by its Return Loss 
values and the user’s required accuracy. Virtual couplers are required for 
Continuous Power monitoring (chapter 6) and High power measurements 
(chapter 5). Before you can calibrate a coupler you must establish a Reference 
Power measurement described in 3.3 on page 11.   
 
 

• Step 1.  Open a project from the Measurement Applications screen (see Figure 43). 
 
Figure 43: Measurement Applications screen 

 
 

• Step 2. The Project Information menu will open (see Figure 44). 
 
• Step 3.  Review and fill all necessary fields in the Project  Information menu 

   see detailed explanation Figure 4 and Table 3 at page 10.   
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Figure 44: Project Information menu 

 
 

• Step 4. Load previously created Virtual Attenuator (see chapter 8) [Optional]. 
     
 

• Step 5. Press Next key. The Test Plan screen will open (see Figure 45). 
 
• Step 6.  You can choose one of two options to build the measurement 

      points set (see Chapter 3.2, Figures 5-6 on pages 10-11). 
 
• Step 7.  Create the measurement points and set input power (you can see an 

explanation and an example in Figure 5 on page 10). 
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1. Build a Virtual Coupler for a specific  
    (Source power from Virtual Coupler will be used in  
     Measurement Application see chapters 6-7). 
 
2.  Choose as high power as available in Measurement  
      Applications (see chapters 6-7) that does not reach the   
      maximum limit of power sensor. 
     That will guaranty minimum distortion dynamic range   
      available for measurement.   
      . 

.  
 
 
Figure 45: Test Plan screen 

 
 

 
 
• Step 8. Press Build key to create a Test Frequency List  

             (see Figure 46). 
 

Note 
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Figure 46: Test Frequency List 

 
 
 

•      Step 9. Press Next key .The Coupler Measurement screen will open.  
               (see Figure 47) Validate desirable data transferred from the previous screen.  
               During all following steps you can use Recall and Save keys at all stages  
              (see 3.3.1.2 Recall on page 15, 3.3.3.2 Save on page 16 for explanation). 
 

 
•     Step 10.  Press                           key. 

 
 

• Step 11.   Open Power Reference In measurement's Block Diagram setup 
                      (see Figure 48). 

• Step 12.  Assemble the Power Reference In equipment setup.  
 

• Step 13.  Define/Confirm Setup settings (see 2.1. Setting  
               communication/commands in order to control an external source. 
                on page 5). 
 
              

SStteepp  11:: PPoowweerr RReeffeerreennccee IInn  
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Figure 47: Coupler Measurement screen 

 
 
 
 

• Step 14. Press Run key to launch test. You can stop the test at any stage by pressing 
              the Stop key. If Continuous Mode is not enabled test will finish after 
              sweeping all segments. If Continuous Mode is enabled test will repeat 
              until interrupted by Stop key. 
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Figure 48:Power Reference In Block Diagram  

 
 
 

•   Step 15.  Press              key.   
 
               The I Loss Measurements screen will open (see Figure 48). 
 

• Step 16. Open I Loss measurement's Block Diagram setup (see Figure 49). 
 

• Step 17. Assemble the I Loss Measurement equipment setup. 
 
 
 
 
 

Step 2: I Loss Measurements
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Figure 48: I. Loss Measurement screen 

 
 
 
 
 

  
Insure that of your source power does not exceed +20dBm. (In this step 
I. Loss will be minimal and source power will be close to power entering 
to the Power Sensor.  See Figure 49)  
If power does exceed +20dBm use a Safe Attenuator (see chapter 8.) 
 
 

  
 

Note 
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Figure 49: Coupler’s I. Loss Measurement  

 
 
• Step 18. Press Run key to launch test. You can stop the test at any stage by pressing 

               the Stop key. If Continuous Mode is not enabled test will finish after 
                  sweeping all segments. If Continuous Mode is enabled test will repeat until 
                  interrupted by Stop key. 
                 . 
• Step 19.  I. Loss Measurements data received (see Figure 50). 
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      Figure 50: I. Loss Measurements data received 

 
 
 

•   Step 20.  Press            key. 
 
               The Coupling Measurement screen will open (see Figure 51). 
 

• Step 21. Open Coupling Measurement's Block Diagram setup (see Figure 52). 
 

• Step 22. Assemble the Coupler Measurement equipment setup. 
 
 
 
 
 

Step 3: Coupling Measurement 
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Figure 51: Coupling Measurement screen 

 
 
 
 
 

Insure final signal power at coupling port exceeds -30dBm to allowing 
accurate reading by Power Sensor (see Figure 52). 

.  
 

 
 
 

Note
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Figure 52: Coupling Measurement Block Diagram setup  

 
 
 
• Step 23. Press Run key to launch test. You can stop the test at any stage by pressing 

               the Stop key. If Continuous Mode is not enabled test will finish after 
               sweeping all segments. If Continuous Mode is enabled test will repeat 
               until interrupted by Stop key. 
 

• Step 24. Final Coupler Measurement data received (see Figure 53). 
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        Figure 53: Coupler Measurement data 

 
 

 
• Step 25. Save your project data (see 3.3.1.3 Save Function on page 16 for  

               explanation). 
 

• Step 26. Press Create Virtual Coupler File key to create a Virtual Coupler. 
                        (see a sample Virtual Coupler created as an ASCII File in Figure 54). 

• Step 27. You can print your test data (see 3.6 Printing Data Function on page 23 for                 
              explanation). 
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Figure 54: Virtual Coupler ASCII file 
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8.0 Application # 5- Calibrating an Attenuator. 
 
This chapter describes the process of calibrating an attenuator or filter and 
creating a Virtual Attenuator file allowing the use of a safe attenuator or 
harmonic suppression filter in future measurements without reducing 
measurement accuracy. Safe attenuators are needed for any measurement 
involving power over +20dBm to prevent damage to the power sensor. 
Harmonic suppression filters are used when D.U.T is in compression or in 
combination with a Virtual Coupler. Before you can calibrate an Attenuator you 
must establish a Reference Power measurement described in 3.3 on page 11.   
 

• Step 1.  Open a project from the Measurement Applications screen (see Figure 55). 
 
Figure 55: Measurement Applications 

 
 

 
• Step 2. The Project Information menu will open (see Figure 56). 
 
• Step 3.  Review and fill all necessary fields in the Project  Information menu 

   see detailed explanation Figure 4 and Table 3 at page 9.  
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Figure 56: Project Information menu 

 
 
• Step 4. Press Next key The Test Plan screen will open  

(see Figure57). 
 

• Step 5.  You can choose one of two options to build the measurement 
      points set (see Chapter 3.2, Figures 5-6 on pages 10-11). 

 
• Step 6.  Create the measurement points and set input power (you can see an 

explanation and an example in Figure 5 on page 10). 
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         Choose as high power as available in Measurement Applications that 
       does not reach the maximum limit of power sensor, or the compression   

                    level of the measurement setup components. 
       This will guaranty minimum distortion in the dynamic range available for  
       measurement.   

     . 
.  

 
 
Figure 57: Test Plan screen 

 
 
 

• Step 7. Press Build key to create a Test Frequency List  (see Figure 58). 
 

Note 
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Figure 58: creating Test Frequency List 

 

  
 

 
• Step 8. Press Next key.  

         The Attenuator Measurement screen will open. (see Figure 59). 
         Validate desirable data transferred from the previous screen.  
         During all following steps you can use Recall  and Save keys at all stages  

              (see 3.3.1.2 Recall on page 15 , 3.3.1.3 Save on page 16  for explanation). 
 
 
 
  
• Step 9.  Press        key.    SStteepp  11::  PPoowweerr RReeffeerreennccee IInn  
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    Figure 59: Attenuator Measurement screen 

 

 
• Step 10. Open Power Reference In measurement's Block Diagram setup   
                   (see Figure 60). 

• Step 11. Assemble the Power Reference In equipment setup. 
 

•  Step 12.  Define/Confirm Setup settings (see 2.1. Setting   
                communication/commands in order to control an external source. on  
                page 5). 
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Figure 60: Power Reference In Block Diagram . 

 

 
• Step 13. Press Run key to launch test. You can stop the test at any stage by pressing  

               the Stop key. If Continuous Mode is not enabled test will finish after 
                    sweeping all segments. If Continuous Mode is enabled test will repeat until   
                    interrupted by Stop key. 
             
                     
 
•    Step 14 See results in Figure 61. 
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Figure 61: Attenuator Measurement screen 

 
 
 
•   Step 15. Press           key.  

 
              The Attenuation Measurement screen will open (see Figure 62). 

 
•    Step 16. Open Attenuation Measurement's Block Diagram setup (see Figure 63). 
 
• Step 17.  Assemble the Attenuation measurement equipment setup.  

 
 
 
 

Step 2: Attenuation Measurement
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• Step 18. Press Run key to launch test. You can stop the test at any stage by pressing  
            the Stop key. If Continuous Mode is not enabled test will finish after 

                       sweeping all segments. If Continuous Mode is enabled test will repeat 
                       until interrupted by Stop key. 
                        

 
 

      Figure 62: Attenuator Measurement screen 
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Figure 63: D.U.T  measurement Block Diagram. 

 
 
 

• Step 19. You can enable On-Line Graph option.  
              (see 3.5 On-Line Graph features page 22). 

• Step 20 Final Attenuation data received (see Figure 64). 
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Figure 64: Final Data screen 

 

 

• Step 21. Save your project data (see 3.3.1.3 Save Function on page 16 
               for explanation). 
 

• Step 22. You can print your test data (see 3.6 Printing Data Function on page 23  
                for an explanation) 
 

•  Step 23. Press Create Attenuator File key to create Virtual Attenuator. 
                (see a sample Virtual Attenuator created as an ASCII file in Figure 65). 
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Figure 65: Virtual Attenuator ASCII file 
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9.0 Application # 6-  Insertion Loss – 2 Port device (Attenuator, Filter, etc). 
 
This chapter describes the process of measuring the insertion loss of a two port 
device (for example a filter or attenuator). Before you can begin measurements 
you must establish a Reference Power measurement described in 3.3 on page 
11.  If the measurements are preformed with high power (above +20dBm) you 
will need safe attenuator at the power sensor input to prevent damage. If the 
Safe Attenuator is not flat use a Virtual Attenuator CAL file (see Virtual 
Attenuator in chapter 8.) Data output of this measurement will be in [-dB] units. 
 
 

• Step 1.  Open a project from the Measurement Applications screen (see Figure 66) 
 
Figure 66: Measurement Applications 

 
 
 

• Step 2. The Project Information menu will open (see Figure 67). 
 
• Step 3.  Review and fill all necessary fields in the Project  Information menu 

    see detailed explanation Figure 4 and Table 3 at pages 9-10.   
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     Figure 67: Project Information menu 

 
 
 

 
Note 1. If maximum power to sensor exceeds +20dBm, a safe attenuator is required 

2. If safe attenuator is not flat, use Virtual Attenuator file. See creation of Virtual 
    Attenuator Chapter 8 
 
  

 
• Step 4. Press Next key. 

             The Test Plan screen will open (see Figure 68). 
 
• Step 5.  You can choose one of two options to build the measurement 

      points set (see Chapter 3.2, Figures 5-6 on pages 10-11). 
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• Step 6.  Create the measurement points and set input power (you can see an 
explanation and an example in Figure 5 on page 9). 

 
 
Figure 68: Test Plan screen 

 
 

 
• Step 7. Press Build key to create a Test Frequency List (see Figure 69). 
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Figure 69: Creating Test Frequency List 

 
 
 

•   Step 8. Press Next key. The I.LOSS Measurement screen will open. 
                 (see Figure 70) Validate desirable data transferred from the previous screen.  
                 During all following steps you can use Recall and Save keys at all stages   
                 (see 3.3.1.2 Recall on page 15 , 3.3.1.3 Save on page 16  for explanation). 
 
  
•    Step 9.  Press          key.  

 
 

• Step 10. Open Power Reference In measurement's Block Diagram setup 
                   (see Figure 71). 
 

• Step 11. Assemble the Power Reference In equipment setup.  
 
 

• Step 12.  Define/Confirm Setup settings (see 2.1. Setting  
                communication/commands in order to control an external source. on  
                page 5). 

 

SStteepp  11:: PPoowweerr RReeffeerreennccee IInn  
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Figure 70: I.LOSS Measurement screen 
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Figure 71: Power Reference In Block Diagram  

 

 
• Step 13. Press Run key to launch test. You can stop the test at any stage by pressing  

               the Stop key. If Continuous Mode is not enabled test will finish after 
                    sweeping all segments. If Continuous Mode is enabled test will repeat until  
                    interrupted by Stop key. 
                    . 
• Step 14 See results in Figure 72. 
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Figure 72: Power Reference In 

 
 
  
 

•   Step 15. Press           key.  
 
              The D.U.T Measurement screen will open (see Figure 73). 

 
•    Step 16. Open D.U.T Measurement's Block Diagram setup (see Figure 74). 
 
• Step 17.  Assemble the D.U.T Measurement equipment setup. 

                

 
 
 
 
 
 
 
 
 
 
 

Step 2: D.U.T Measurement
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 Figure 73: D.U.T Measurement screen 

 
 
 
• Step 18.  Enter spec. data (If available).  
                    [see explanation 3.4.2.2 Spec. Definitions on page 21]. 
 
• Step 19. You can enable Continuous Mode if necessary for your application. 
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Figure 74: D.U.T measurement Block Diagram . 

 
 

•  Step 20. You can enable the On-Line Graph option.  
              (see 3.5 On-Line Graph features page 22). 

 
•  Step 21.  Enter D.U.T Serial No.: (If available). 

•  Step 22. Press Run key to launch test. You can stop the test at any stage by pressing  
               the Stop key. If Continuous Mode is not enabled test will finish after 

                   sweeping all segments. If Continuous Mode is enabled test will repeat until 
                   interrupted by Stop key. 
 
•   Step 23. If you have more than one D.U.T to test repeat Steps 19-22 for next test. 

 

•   Step 24. You can enable On-Line Graph option. (see 3.5 On-Line Graph features on       
                  page 22). 

•   Step 25. Final D.U.T Data received (see Figure 75). 
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Figure 75: Insertion Loss 2 Ports Final Data 

 
 

• Step 26. Save your project data (see 3.3.1.3 Save Function on page 16  
              for explanation). 
 

• Step 27. You can print your test data (see 3.6 Printing Data Function on page 23 
                for explanation). 
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10.0 Application # 7- Insertion Loss 3 Port Device  
                                     (2 Way Splitter, Coupler). 
 

This chapter describes the process of measuring the insertion loss of a three 
port device (for example a directional coupler or 2-way power splitter). Before 
you can begin measurements you must establish a Reference Power 
measurement described in 3.3 on page 11.  If the measurements are preformed 
with high power (above +20dBm) you will need a safe attenuator at the power 
sensor input to prevent damage. If the Safe Attenuator is not flat use a Virtual 
Attenuator CAL file (see Virtual Attenuator in chapter 8.) 
Data output of this measurement will be in [-dB] 

 
 

 
• Open a project from the Measurement Applications screen (see Figure 76). 

 
Figure 76: Measurement Applications 
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10.1 Coupler Measurements. 

 
• Step 1. The Project Information menu is now open (see Figure 77). 

 
• Step 2. Select Unit Type: Coupler in the Project Information menu. 

 
• Step 3.  Review and fill all necessary fields in the Project  Information menu 

   see detailed explanation Figure 4 and Table 3 at pages 9-10.  
 
Figure 77: Project Information menu 

 
 
 

Note 1.If maximum power to sensor exceeds +20dBm, a safe attenuator is required 
2. If safe attenuator is not flat, use Virtual Attenuator file. See creation of Virtual   
    Attenuator Chapter 8. 
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• Step 4. Press Next key. The Test Plan screen will open (see Figure 78). 
 
• Step 5.  You can choose one of two options to build the measurement 

      points set (see Chapter 3.2, Figures 5-6 on page 9). 
 
• Step 6.  Create the measurement points and set input power (you can see an   

              explanation and example in Figure 5 on pages 10-11). 
 
Figure 78: Test Plan screen 

 
 

 
• Step 7. Press Build key to create a Test Frequency List  

 (see Figure 79). 
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Figure 79: Test Frequency List 

 
 

• Step 8. Press Next key. 
             The Insertion Loss -Coupler screen will open. (see Figure 80) 
             Validate desirable data transferred from the previous screen.  
             During all following steps you can use Recall  and Save keys at all stages  

                  (see 3.3.1.2 Recall on page 15, 3.3.1.3 Save on page 16 for explanation). 
 
 
•    Step 9.  Press           key.    

   
 

• Step 10. Open Power Reference In measurement's Block Diagram setup 
              (see Figure 81). 
 

• Step 11. Assemble the Power Reference In equipment setup. 
 

• Step 12.  Define/Confirm Setup settings  
               (see 2.1. Setting communication/commands in order to control an 
               external source. on page 5). 
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Figure 80: Insertion Loss -Coupler screen 
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Figure 81 : Power Reference In Block Diagram 

 
 
 
 

• Step 13. Press Run key to launch test. You can stop the test at any stage by pressing 
               the Stop key. If Continuous Mode is not enabled test will finish after   
               sweeping all segments. If Continuous Mode is enabled test will repeat until  
                interrupted by Stop key. 
                

• Step14. See Power Reference In results (Figure 82). 
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Figure 82: Power Reference In 

 
 
 

•    Step 15.  Press            key.  
 
                The Coupler's In Out Measurement screen will open (see Figure 83). 
 

• Step 16. Open In Out Measurement's Block Diagram setup 
               (see Figure 84). 
 

• Step 17. Assemble the Coupler's In Out Measurement equipment setup. 
 
 

 

Step 2: In Out Measurement
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Figure 83: In Out Measurement 

 
 
  
• Step 18.  Enter spec. data (If available).  
                  [see explanation 3.4.2.2 Spec. Definitions on page 21]. 
 
• Step 19. You can enable Continuous Mode if necessary for your application.   

 
 

   Insure that of your source power does not exceed +20dBm. (In this step 
  I. Loss will be minimal and source power will be close to power entering  
  to the Power Sensor. See Figure 84). 
  If power does exceed +20dBm use a Safe Attenuator (see chapter 8.) 
 

  

Note 



 Mini-Circuits® 

This document and its content are the property of Mini-Circuits. Page 89 of  148 

 
Figure 84: In-Out Measurement In Block Diagram 

 

•   Step 20. You can enable the On-Line Graph option.  
               (see 3.5 On-Line Graph features on page 22). 

 
•   Step 21.  Enter D.U.T Serial No.: (If available). 

•   Step 22. Press Run key to launch test. You can stop the test at any stage by pressing  
                the Stop key. If Continuous Mode is not enabled test will finish after   
                sweeping all segments. If Continuous Mode is enabled test will repeat until   
                 interrupted by Stop key. 
 
                

•   Step 23. If you have more than one D.U.T to test repeat Steps 19-22 for next test. 
 
 
•  Step 24. In Out Measurement data received   

                (see Figure 85). 
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Figure 85: In-Out Measurements 

 
 
 
 
 

•  Step 25.  Press              key.  
 
               The Coupler's In-Cpl Measurement screen will open (see Figure 86). 
 

• Step 26. Open In-Cpl Measurement's Block Diagram setup (see Figure 87). 
 

• Step 27. Assemble the Coupler's In - Cpl Measurement equipment setup. 
 
 
 
 
 
 
 
 
 
 

Step 3: In-Cpl Measurement
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Figure 86: In-Cpl Measurement 

 
 
 
• Step 28.  Enter spec. data (If available).  
                  [see explanation 3.4.2.2 Spec. Definitions on page 21]. 
 
• Step 29. You can enable Continuous Mode if necessary for your application.   

 
 

 
Insure final signal power at coupling port exceeds -30dBm to allowing 
accurate reading by Power Sensor.   

 . 
.  

 

Note
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Figure 87: Coupler’s In-Cpl Measurement Block Diagram . 

 
 

•  Step 30. You can enable the On-Line Graph option.  
               (see 3.5 On-Line Graph features page 22).  

 
•  Step 31.  Enter D.U.T Serial No.: (If available).  

• Step 32. Press Run key to launch test. You can stop the test at any stage by pressing  
              the Stop key. If Continuous Mode is not enabled test will finish after 
              sweeping all segments. If Continuous Mode is enabled test will repeat 
             until interrupted by Stop key. 
              

• Step 33. If you have more than one D.U.T to test repeat Steps 29-32 for next test. 
 
 
• Step 34. In - Cpl Measurement data received (see Figure 88). 
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Figure 88: In Cpl Measurement data 

 
 
 
 

•  Step 35.  Press            key.  
 
                The Coupler's Isolation Measurement screen will open (see Figure 89). 
 

• Step 36. Open Isolation Measurement's Block Diagram (see Figure 90). 
 
                

• Step 37. Assemble the Coupler's Isolation Measurement setup. 
 

 
               

 
 
 
 
 
 
 
 
 
 

Step 4: Isolation Measurement
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Figure 89: Isolation Measurement 

 
 
 
 
• Step 38.  Enter spec. data (If available).  
                  [see explanation 3.4.2.2 Spec. Definitions on page 21]. 
 
• Step 39. You can enable Continuous Mode if necessary for your application.   
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 Figure 90: Couplers’s Isolation Measurement Block Diagram setup 

 

•  Step 40. You can enable the On-Line Graph option.  
               (see 3.5 On-Line Graph features page 22). 

 
•  Step 41.  Enter D.U.T Serial No.: (If available). 

• Step 42. Press Run key to launch test. You can stop the test at any stage by pressing 
              the Stop key. If Continuous Mode is not enabled test will finish after 
              sweeping all segments. If Continuous Mode is enabled test will repeat 
              until interrupted by Stop key. 
 

•  Step 43. If you have more than one D.U.T to test repeat Steps 39-42 for next test. 
 
 
• Step 44. Isolation Measurement data received (see Figure 91). 
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Figure 91: Isolation Measurement data 

 
 
 

• Step 45. Save your project data (see 3.3.1.3 Save Function on page 16 for 
              explanation). 
 

• Step 46. You can print your test data (see 3.6 Printing Data Function on page 23                     
              explanation). 
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10.2   2-Way Splitter/Combiner Measurements: 

 
• Step 1. The Project Information Menu is now open (see Figure 92). 

 
• Step 2. Select Unit Type: 2 Way Splitter in the Project Information menu. 

 
• Step 3.  Review and fill all necessary fields in the Project Information menu. 

   see detailed explanation Figure 4 and Table 3 at pages 9-10.   
 
Figure 92: Project Information menu 

 
 

 
Note 1. If maximum power to sensor exceeds +20dBm, a safe attenuator is required 

2. If safe attenuator is not flat, use Virtual Attenuator file. See creation of Virtual   
    Attenuator Chapter 8. 
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• Step 4. Press Next key. The Test Plan screen will open (see Figure 93). 
 
• Step 5.  You can choose one of two options to build the measurement 

      points set (see Chapter 3.2, Figures 5-6 on pages 9-10). 
 
• Step 6.  Create the measurement points and set input power (you can see an  

              explanation and example in Figure 5 on page 10). 
              

 
Figure 93: Test Plan screen 

 
 

    
 
 

• Step 7. Press Build key to create a Test Frequency List (see Figure 94). 
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Figure 94: Test Frequency List 

 
 
 

• Step 8. Press Next key.  
          The Insertion Loss 3 Ports-2 Way Splitter screen will open. (see Figure 95). 
           Validate desirable data transferred from the previous screen.  
           During all following steps you can use Recall and Save keys at all stages   
           (see 3.3.1.2 Recall on page 15, 3.3.1.2 Save on page 16 for explanation). 
 

 
•    Step 9.  Press           key. 

 
• Step 10. Open Power Reference In measurement's Block Diagram setup 

            (see Figure 96). 
 

• Step 11. Assemble the Power Reference In equipment setup.             
 

•  Step 12.  Define/Confirm Setup settings  
                (see 2.1. Setting communication/commands in order to control an  
                external source. on page 5) 

 
 
 
 
 
 

SStteepp  11:: PPoowweerr RReeffeerreennccee IInn  
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Figure 95: Insertion Loss 3 Ports - 2 Way Splitter screen 
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Figure 96 : Power Reference In Block Diagram . 

 
 
 
 

• Step 13. Press Run key to launch test. You can stop the test at any stage by pressing  
               the Stop key. If Continuous Mode is not enabled test will finish after   
               sweeping all segments. If Continuous Mode is enabled test will repeat until  
               interrupted by Stop key. 
                

• Step14. See results: Figure 97: Power Reference In. 
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Figure 97: Power Reference In 

 
 
 

•    Step 15.  Press             key.  
 
                The 2 Way Splitter's S-1 Measurement screen will open (see Figure 98). 
 

• Step 16. Open S-1 Measurement's Block Diagram setup (see Figure 99). 
 

• Step 17. Assemble the 2 Way Splitter's S-1 Measurement setup. 
 

 
 
 

Step 2: S-1 Measurement
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Figure 98: S-1 Measurement screen 

 
 
 
  
• Step 18.  Enter spec. data (If available).  
                  [see explanation 3.4.2.2 Spec. Definitions on page 21]. 
 
• Step 19. You can enable Continuous Mode if necessary for your application.   
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Figure 99: Two Way Splitter’s S-1(In-Out1) Measurement In Block Diagram . 

 
 
 

• Step 20. You can enable the On-Line Graph option.  
               (see 3.5 On-Line Graph features page 22).  

 
•  Step 21.  Enter D.U.T Serial No.: (If available).  

•  Step 22. Press Run key to launch test. You can stop the test at any stage by pressing  
               the Stop key. If Continuous Mode is not enabled test will finish after 
              sweeping all segments. If Continuous Mode is enabled test will repeat 
              until interrupted by Stop key. 
 

•  Step 23. If you have more than one D.U.T to test repeat Steps 19-22 for next test. 
 

• Step 24. 2 Way Splitter's S-1 Measurement data received (see Figure 100). 
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Figure 100: S-1 Measurement data 

 
 
 

•  Step 25.  Press             key.    
 
               The 2 Way Splitter's S-2 Measurement screen will open 
                (see Figure 101). 
 

• Step 26. Open S-2 Measurement's Block Diagram setup (see Figure 102).  
 

• Step 27. Assemble the 2 Way Splitter's S-2 Measurement setup. 
 

 
 

 
 
 
 
 
 
 
 
 

Step 3: S-2 Measurement
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Figure 101: S-2 Measurement 

 
 
 
 
• Step 28.  Enter spec. data (If available).  
                  [see explanation 3.4.2.2 Spec. Definitions on page 21]. 
 
• Step 29. You can enable Continuous Mode if necessary for your application.   
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Figure102: Two Way Splitter’s S-2 (In-Out 2) Measurement Block Diagram . 

 
 

• Step 30. You can enable the On-Line Graph option.  
              (see 3.5 On-Line Graph features page 22).  

 
•  Step 31.  Enter D.U.T Serial No.: (If available). 

• Step 32. Press Run key to launch test. You can stop the test at any stage by pressing  
              the Stop key. If Continuous Mode is not enabled test will finish after 
              sweeping all segments. If Continuous Mode is enabled test will repeat 
              until interrupted by Stop key. 
 

•  Step 33. If you have more than one D.U.T to test repeat Steps 29-32 for next test. 
 
• Step 34. 2 Way Splitter's S-2 Measurement data received (see Figure 103). 
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Figure 103: S-2 Measurement data 

 
 
 
 

•  Step 35.  Press            key.  
 
                The 2 Way Splitter's Isolation Measurement screen will open  
                (see Figure 104). 
 

• Step 36. Open Isolation Measurement's Block Diagram setup (see Figure 105).            
 

• Step 37. Assemble the 2 Way Splitter's Isolation Measurement equipment setup. 
 

 
 
 
 
 
 

Step 4: Isolation Measurement
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Figure 104: Isolation Measurement 

 
 
 
 
• Step 38.  Enter spec. data (If available).  
                  [see explanation 3.4.2.2 Spec. Definitions on page 21]. 
 
• Step 39. You can enable Continuous Mode if necessary for your application.   
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Figure 105:Two Way Splitter’s Isolation Measurement Block Diagram . 

 
 
 

•  Step 40. You can enable the On-Line Graph option.  
               (see 3.5 On-Line Graph features page 22).  

 
•  Step 41.  Enter D.U.T Serial No.: (If available).  

• Step 42. Press Run key to launch test. You can stop the test at any stage by pressing  
              the Stop key. If Continuous Mode is not enabled test will finish after 
             sweeping all segments. If Continuous Mode is enabled test will repeat 
             until interrupted by Stop key. 
 

•  Step 43. If you have more than one D.U.T to test repeat Steps 39-42 for next test. 
 
• Step 44. 2 Way Splitter's Isolation Measurement data received (see Figure 106). 
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Figure 106: Isolation Measurement 

 
 
 

• Step 45. Save your project data (see 3.3.1.3 Save Function on page 16 for  
               explanation). 
 

• Step 46. You can print your test data (see 3.6 Printing Data Function on page 23                     
               explanation). 
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11.0 Application # 8- Gain. 
 
This chapter describes the process of measuring the Gain of a device. Before you can begin 
measurements you must establish a Reference Power measurement described in 3.3 on 
page 13.  If the device’s power output is expected to approach or exceed +20dBm you will 
need a safe attenuator at the power sensor input to prevent damage. If the Safe Attenuator is 
not flat use a Virtual Attenuator CAL file (see Virtual Attenuator in chapter 8.) Data output of 
this measurement will be in [dB] 
 

• Step 1.  Open a project from Measurement Applications screen (see Figure 107). 
 

Figure 107: Measurement Applications 

 
 
 
 

               If the D.U.T will enter compression during the test consider using filters as  
               Virtual Attenuators (see chapter 8, page 60) to suppress harmonics. 
 

 
• Step 2. The Project Information menu will open (see Figure 108). 
 
• Step 3.  Review and fill all necessary fields in the Project  Information menu 

   see detailed explanation Figure 4 and Table 3 at pages 8-9.  

Note 
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Figure 108: Project Information menu 

 
 
  
 

Note 1.If maximum power to sensor exceeds +20dBm, a safe attenuator is required 
2. If safe attenuator is not flat, use Virtual Attenuator file. See creation of Virtual
  Attenuator Chapter 8. 

 
 

 
 
• Step 4. Press Next key.  
                  The Test Plan screen will open (see Figure 109). 
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• Step 5.  You can choose one of two options to build the measurement 
      points set (see Chapter 3.2, Figures 5-6 on pages 9-10). 

 
• Step 6.  Create the measurement points and set input power (you can see an  

              explanation and an example in Figure 5 on pages 10-11). 
 

 
Figure 109: Test Plan screen 

 
 
 

• Step 7. Press Build key to create a Test Frequency List (see Figure 110). 
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Figure 110:  Test Frequency List 

 
 
  

• Step 8. Press Next key. The Gain Measurement screen will open. (see Figure 111) 
            Validate desirable data transferred from the previous screen.  
            During all following steps you can use Recall  and Save keys at all stages  

                 (see 3.3.1.2 Recall on page 15, 3.3.1.3 Save on page 16 for explanation) 
 
 
•    Step 9.  Press          key. 

  
 

• Step 10. Open Power Reference In measurement Block Diagram setup 
              (see Figure 112). 
 

• Step 11. Assemble the Power Reference In equipment setup.  
 

•  Step 12. Define/Confirm Setup settings (see 2.1. Setting   
                communication/commands in order to control an external source. 
                 on page 5). 

 
 
 
 
 
 

SStteepp  11:: PPoowweerr RReeffeerreennccee IInn  



 Mini-Circuits® 

This document and its content are the property of Mini-Circuits. Page 116 of  148 

 
Figure 111: Power Reference In Measurement screen 
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Figure 112:Power Reference In Block Diagram setup 

 
 
 

• Step 13. Press Run key to launch test. You can stop the test at any stage by pressing  
               the Stop key. If Continuous Mode is not enabled test will finish after 

                     sweeping all segments. If Continuous Mode is enabled test will repeat until  
                    interrupted by Stop key. 

 
• Step 14. See results: Figure 113: Power Reference In. 
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Figure 113: Power Reference In 

 
 
 

•   Step 15.  Press          key. 
  
               The Gain's D.U.T Measurement screen will open (see Figure 114). 
  

• Step 16. Open D.U.T Measurement's Block Diagram setup (see Figure 115)                     
 

• Step 17. Assemble the Gain's D.U.T Measurement equipment setup. 
 

 
                     

Step 2: D.U.T. Measurement
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Figure 114: D.U.T Measurement screen 

 
 
 
• Step 18.  Enter spec. data (If available).  
                  [see explanation 3.4.2.2 Spec. Definitions on page 21]. 
 
• Step 19. You can enable Continuous Mode if necessary for your application.   
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Figure 115:  D.U.T  Gain Measurement Block Diagram setup 

 
 

•  Step 20. You can enable the On-Line Graph option.  
               (see 3.5 On-Line Graph features page 22).  

 
•  Step 21.  Enter D.U.T Serial No: (If available )  

•  Step 22. Press Run key to launch test. You can stop the test at any stage by pressing 
               the Stop key. If Continuous Mode is not enabled test will finish after 

                    sweeping all segments. If Continuous Mode is enabled test will repeat 
                    until interrupted by Stop key. 
                    
•   Step 23. If you have more than one D.U.T to test repeat Steps 19-22 for next test. 

 
• Step 24. D.U.T Measurement data received (see Figure 116). 
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Figure 116: D.U.T  Measurement data 

 
 

• Step 25. Save your project data (see 3.3.1.3 Save Function page on 16 for  
              explanation). 
 

• Step 26. You can print your test data (see 3.6 Printing Data Function on page 23           
               for explanation). 
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12.0 Application # 9- Return Loss Measurement Using Coupler. 
 
This chapter describes the process of measuring the return loss of a one or 
more port device using a coupler (Virtual Coupler option is not used). Before 
you can begin measurements you must establish a Reference Power 
measurement described in 3.3 on page 11. Please note that the power sensor 
is unable to reliably detect signals below -30dBm absolute and plan input power 
accordingly. Data output of this measurement will be in [-dB] 
 
 

• Step 1.  Open a project from the Measurement Applications screen  
             (see Figure 117) 

 
Figure 117 : Measurement Applications 
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• Step 2. The Project Information menu will open (see Figure 118). 
 
• Step 3.  Review and fill all necessary fields in the Project  Information menu 

   see detailed explanation Figure 4 and Table 3 at pages 8-9.   
 
 
Figure 118: Project Information menu 

 
 
 

 
Note 1.If maximum power to sensor exceeds +20dBm, a safe attenuator is required 

2. If safe attenuator is not flat, use Virtual Attenuator file. See creation of Virtual
  Attenuator Chapter 8. 
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• Step 4. Press Next key. The Test Plan screen will open (see Figure 119) 
 
• Step 5.  You can choose one of two options to build the measurement 

      points set (see Chapter 3.2, Figures 5-6 on pages 9-10). 
 
• Step 6.  Create the measurement points and set input power (you can see an 

              explanation and example in Figure 5 on pages 10-11). 
 

Figure 119: Test Plan screen 

 
 

 
• Step 7. Press Build key to create a Test Frequency List  

            (see Figure 120). 
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Figure 120: Test Frequency List 

 
 
 

• Step 8. Press Next key The R. Loss Measurement screen will open.  
                    (see Figure 121) Validate desirable data transferred from the previous  
                    screen. During all following steps you can use Recall and Save keys at  
                   all stages (see 3.3.1.2 Recall on page 15, 3.3.1.3 Save on page 16 for   
                   explanation) 
 
 
• Step 9.  Press            key. 

 
• Step 10. Open Return Loss Reference measurement's Block Diagram setup 
                    (see Figure 122). 

• Step 11. Assemble the Return Loss Reference equipment setup. 
 

•  Step 12.  Define/Confirm Setup settings  
                (see 2.1. Setting communication/commands in order to control an  
                external source. on page 5) 

 
 
 
 
 
 
 

SStteepp  11::  Return Loss Reference  
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Figure 121: Return Loss Reference screen 
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Figure 122: Return Loss Reference Block Diagram . 

 
 
 
 

• Step 13. Press Run key to launch test. You can stop the test at any stage by pressing  
               the Stop key. If Continuous Mode is not enabled test will finish after 

                    sweeping all segments. If Continuous Mode is enabled test will repeat until   
                    interrupted by Stop key. 
                     

 
 

• Step 14. See results Figure 123: Return Loss Reference. 
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Figure 123: Return Loss Reference. 

 
 
 

•  Step 15.  Press             key. 
  

                     The D.U.T Measurement screen will open (see Figure 124). 
 
• Step 16. Open D.U.T Measurement's  Block Diagram setup 
                    (see Figure 125). 
 
• Step 17. Assemble the R. Loss's D.U.T Measurement equipment setup. 
                     

Step 2: D.U.T. Measurement
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Figure 124 :  D.U.T Measurement 

 
 
 
• Step 18.  Enter spec. data (If available).  
                  [see explanation 3.4.2.2 Spec. Definitions on page 21]. 
 
• Step 19. You can enable Continuous Mode if necessary for your application.   
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Figure 125: D.U.T Measurement Block Diagram . 

 
 
 

• Step 20. You can enable the On-Line Graph option.  
              (see 3.5 On-Line Graph features page 22). 

 
•  Step 21.  Enter D.U.T Serial No: (If available).  

•   Step 22. Press Run key to launch test. You can stop the test at any stage by pressing 
                the Stop key. If Continuous Mode is not enabled test will finish after   

                     sweeping all segments. If Continuous Mode is enabled test will repeat until   
                     interrupted by Stop key. 
                      
 
•    Step 23. If you have more than one D.U.T to test repeat Steps 19-22 for next test. 

 
• Step 24. Return Loss Measurement received (see Figure 126). 
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Figure 126: Return Loss Measurement 

 
 
 

• Step 25. Save your project data (see 3.3.1.3 Save Function on page 16 for  
               explanation). 
 

• Step 26. You can print your test data (see 3.6 Printing Data Function on page 23                     
               explanation). 
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13.0 Application # 10- Calibrating Thru -Path 
                                       (create Offset file of Gain/Loss Path) 
 
This chapter describes the process of creating a calibration offset file containing 
the system loss/gain without the D.U.T .The file can be used as either an offset 
file to compensate for existing setup loss/gain.  
 
 

• Step 1. Open a project from the Measurement Applications screen  
                  (see Figure 137) 
 
 

Figure 137: Measurement Applications 
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• Step 2. The Project Information menu will open (see Figure 138). 
 
• Step 3.  Review and fill all necessary fields in the Project  Information menu 

   see detailed explanation Figure 4 and Table 3 at pages 9-10. 
 
 
Figure 138: Project Information menu 

 
 
 

 
Note 1. If maximum power to sensor exceeds +20dBm, a safe attenuator is required 

2. If safe attenuator is not flat, use Virtual Attenuator file. See creation of Virtual 
    Attenuator Chapter 8. 
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• Step 4. Press Next key.  
                  The Test Plan screen will open (see Figure 139). 
 
• Step 5.  You can choose one of two options to build the measurement 

      points set (see Chapter 3.2, Figures 5-6 on page 10). 
 
• Step 6.  Create the measurement points and set input power (you can see an 

              explanation and example in Figure 5 on pages 10-11). 
 

 
Figure 139: Test Plan screen 

 
 
 

• Step 7. Press Build key to create a Test Frequency List  
            (see Figure 140). 
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Figure 140: Test Frequency List 

 
 

• Step 8.   Press Next key .The Thru- Path screen will open. (see Figure 141) 
               Validate desirable data transferred from the previous screen.  
               During all following steps you can use Recall  and Save keys at all stages   

                     (see 3.3.1.2 Recall on page 15, 3.3.1.3 Save on page 16 for explanation) 
 
•  Step 9.   Press                                                         key.       

 
 

• Step 10. Open Power Reference In measurement's Block Diagram setup 
              (see Figure 142) 
 

• Step 11. Assemble the Power Reference In equipment setup.  
 

• Step 12.  Define/Confirm Setup settings  
                (see 2.1. Setting communication/commands in order to control an  
                external source. on page 5). 
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Figure 141: Power Reference In 
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Figure 142: Power Reference Block Diagram . 

 
 
 
• Step 13. Press Run key to launch test. You can stop the test at any stage by pressing 

               the Stop key. If Continuous Mode is not enabled test will finish after   
                    sweeping all segments. If Continuous Mode is enabled test will repeat until   
                    interrupted by Stop key. 
                     

 
 

• Step 14. See results: Figure 143,  Power Reference In. 
 
 
 
 



 Mini-Circuits® 

This document and its content are the property of Mini-Circuits. Page 138 of  148 

 
Figure 143: Power Reference In 

 
 
 
 

•    Step 15.  Press             key.   
  
                The Thru- Path Measurement screen will open (see Figure 144). 

                     
• Step 16. Open Thru- Path Measurement's Block Diagram setup 

                (see Figure 145). 
 
• Step 17. Assemble the Thru- Path Measurement equipment setup. 
                     

SStteepp  22::  Path-Thru Measurement  
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Figure 144: Thru- Path Measurement screen 
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Figure 145 : Offset Gain/Loss Thru- Path Measurement Block Diagram . 

 
 

• Step 18. Press Run to launch test. You can stop the test at any stage by pressing  
               the Stop key. If Continuous Mode is not enabled test will finish after 
               sweeping all segments. If Continuous Mode is enabled test will repeat until  
               interrupted by Stop key. 

 
• Step 19. Thru- Path Measurement data received (see Figure 146). 

 
 
 
 
 
 
 
 
 
 
 
 
 



 Mini-Circuits® 

This document and its content are the property of Mini-Circuits. Page 141 of  148 

 
Figure 146: Thru- Path Measurement data 

 
  
 

• Step 20. Save your project data (see 3.3.1.3 Save Function on page 16 for  
               explanation) 

• Step 21. You can print your test data (see 3.6 Printing Data Function on page 23 for   
               explanation). 
 

•  Step 22. Press Create Cal. Path. File key to create Path-Thru offset file. 
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14.0 The Operation of Signal Generator 
 
Measuring units using “Measurement Applications” requires using a signal generator. 
Two basic options are available: 
  

1. Operate the generator manually. 
2. Let the program Remote control the generator. 
 
The big advantage of selecting option 2 is that you can set many testing points 
 While in manual mode it will be much more reasonable to measure very few points. 
Selecting option 1 – will cause the program to tell the user to make the necessary change 
request to the generator in each testing step. 

 
14.1 Generator – Remote Control 
 
There are two options to remote control the signal generator. One way is to use The VISA  
 IO Library objects (GPIB, Ethernet or RS232) and the other way is to build your own 
generator interface programs (DLL or EXE file) 
 If you choose to work with the VISA IO then, installation of the VISA IO  
is required. The VISA IO software can be downloaded from Agilent or NI web sites. 
 
Agilent-VISA:  
http://www.home.agilent.com/agilent/product.jspx?nid=-34466.816598.00&cc=US&lc=eng 
NI-VISA: 
http://joule.ni.com/nidu/cds/view/p/id/1370/lang/en 
 
if you choose to work with  your own “home made” Signal Generator interface then the way to 
do it is to build a small simple DLL file or to build executable programs to control your signal 
generator. 
 
DLL option: 
Build “Gen.DLL” file and locate it in “c:\Program Files\mcl_usb_pm\App” folder 
The DLL file should include 3 functions: 

1. int SetGen (double Freq_mhz, double power_dbm)  
(this function should set the Frequency and power accordingly) 

2. int SetGen_ON 
3. int SetGen_OFF 

 
Selecting DLL option will cause the Meas. Application to search for these functions 
in the DLL. 
 
 
Execute files option: 
Build the following 3 program files and locate them in “c:\Program Files\mcl_usb_pm\App” 
folder 
 

1. SetGen.exe 
(Program to control Frequency and Power, the program should accept 2 
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Arguments. The first argument is the Frequency in MHz and the second argument is 
the Power in dBm. 
 

2. SetGen_ON.exe (program that turn on the Generator) 
3. SetGen_OFF.exe (program that turn off the Generator) 
 

 
In addition to the Remote control information there is one important parameter 
“Delay between Testing Points (msec)” – this parameter describes the delay in milliseconds 
that comes right after setting the generator and before taking the next measurement. 
This delay is important, to let the system stabilize before taking the measurement. 
Another parameter is a check box to check if to let the measurement program control 
turning ON and OFF of the RF power generator. 
 
All relevant information regarding the Remote control and setup need to be set in the Setup 
Screen (figure 17). Access to the Setup Screen is available from the main measurement 
screen by clicking on the Setup Button. 
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15.0 Software License agreement  
Your installation and use of this Power Meter software and any content contained herein (the 
“Software”) is governed by the following terms of use (“Terms of Use”). Your installation and 
use of the Software is expressly conditioned upon your acceptance of and compliance with 
the Terms of Use. You are required to scroll through the Terms of Use below before clicking 
the “I Agree” button below. 
 
ATTENTION: PLEASE READ THESE TERMS OF USE CAREFULLY BEFORE INSTALLING 
OR USING THIS SOFTWARE.  INSTALLING OR USING THIS SOFTWARE INDICATES 
THAT YOU ACCEPT THESE TERMS OF USE.  
 
IF YOU DO NOT ACCEPT THESE TERMS OF USE, YOU MAY NOT INSTALL OR USE 
THIS SOFTWARE. 
 
Acceptance.  The following Terms of Use apply to all users of the Software and constitute a 
legal agreement between you and your company (collectively, “Purchaser”), on the one hand, 
and Mini-Circuits, on the other hand. By using the Software, Purchaser represent and warrant 
that: (i) it has or that an appropriate representative of Purchaser has read, understands and 
agrees to be bound by the Terms of Use and such representative has the power, authority 
and legal right to use the Software in accordance with these Terms of Use on behalf of 
Purchaser; (ii) the use of this Software by such representative on behalf of Purchaser has 
been duly authorized by all requisite action, corporate or otherwise; and (iii) these Terms of 
Use are a valid, legal and binding obligation of Purchaser and its representatives, 
enforceable in accordance with its terms. If Purchaser or its representative does not agree to 
these Terms of Use, neither Purchaser nor its representative can use the Software. Mini-
Circuits may amend these Terms of Use from time to time, without notice, which 
amendments will be posted on Mini-Circuits’ website at www.minicircuits.com (the “Website”) 
and will become effective upon posting. Purchaser’s continued use of the Software after 
posting shall constitute Purchaser’s acceptance of and agreement to be bound by the 
amended Terms of Use. The Terms of Use supplements and is in addition to: (x) any 
applicable written agreement(s) between Mini-Circuits and Purchaser; and (y) any of Mini-
Circuits’ then applicable policies; and (z) Mini-Circuits’ standard terms and conditions, which 
are applicable and which are located at https://www.minicircuits.com/MCLStore.jsp (the items 
referenced in (x), (y) and (z) are collectively referred to as the “MC Terms”). In the event 
there is any conflict between these Terms of Use and the terms contained within any other 
applicable document, the terms which are more favorable to Mini-Circuits, as determined by 
Mini-Circuits, shall apply. Reference to the terms “you”, “your” or “yourself” in these Terms of 
Use refers to both you and your company, collectively, unless otherwise expressly indicated. 
 
Warranty.  Subject to the provisions set forth below, Mini-Circuits warrants only to the first 
purchaser (“Purchaser”) of the USB Power Sensor (the “Part”) that on the date of shipment, 
the Part will conform to Mini-Circuits’ applicable specification sheet in effect on the date of 
shipment, as may be further amended by Mini-Circuits from time to time, provided that the 
Part is used with compatible components in appropriate environments, within the applications 
and ranges for which they were manufactured, and in accordance with instructions, 
assumptions and conditions stated in Mini-Circuits’ applicable specifications and technical 
data, and provided further that they have not been used outside of absolute maximum ratings 
stated in the applicable specification sheet or adversely affected by another component or 
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element within or outside of a given system or subject to improper installation, improper 
maintenance, abuse, accident, negligence, alteration, misuse or the like.  Conformance with 
the applicable specifications will be based on Mini-Circuits’ then applicable established 
performance criteria and measurement instructions.  The warranty period for the Part 
(excluding the Software) is twelve (12) months after shipment. The sole and exclusive 
remedy available under this limited warranty is the repair or replacement of the Part furnished 
by Mini-Circuits which Mini-Circuits determines to be defective or, if Mini-Circuits determines 
that this exclusive remedy fails its essential purpose, the purchaser will, at its option, be 
entitled to a refund of the purchase price for the products in question or a credit therefor.     
 
LIMITATION OF WARRANTY. THERE ARE NO OTHER WARRANTIES HEREUNDER, 
WHETHER EXPRESSED OR IMPLIED, ARISING BY OPERATION OF LAW OR 
OTHERWISE, INCLUDING, WITHOUT LIMITATION, THE WARRANTIES OF 
MERCHANTABILITY,  FITNESS FOR A PARTICULAR PURPOSE AND ANY WARRANTIES 
CONCERNING INFRINGEMENT OR THE LIKE OR OTHERWISE ARISING UNDER 
COURSE OF PERFORMANCE, COURSE OF DEALING OR USAGE OF TRADE.  UNLESS 
A STATEMENT IS SPECIFICALLY IDENTIFIED IN THIS BROCHURE AS A WARRANTY, 
THE STATEMENTS MADE HEREIN RELATING TO THE Part ARE NOT EXPRESS 
WARRANTIES BUT ARE MERELY MINI-CIRCUITS’ OPINION OR COMMENDATION OF 
THE Part.  ANY DESCRIPTION OF THE Part SPECIFIED HEREIN IS NOT INTENDED TO 
BE A WARRANTY, BUT IS FOR THE SOLE PURPOSE OF IDENTIFYING THE Part AND IT 
DOES NOT CONSTITUTE A WARRANTY THE Part WILL CONFORM TO THAT 
DESCRIPTION.  SIMILARLY, THE USE OF ANY SAMPLES, GRAPHS, DATA CURVES, 
MODELS, OR DRAWINGS IS ONLY FOR ILLUSTRATIVE PURPOSES AND DOES NOT 
CONSTITUTE A WARRANTY THE Part WILL CONFORM WITH SUCH SAMPLES, 
GRAPHS, DATA CURVES, MODELS, OR DRAWINGS. 
 
WAIVER OF CONSEQUENTIAL DAMAGES.  UNDER NO CIRCUMSTANCES WILL MINI-
CIRCUITS BE LIABLE FOR ANY CONSEQUENTIAL, EXEMPLARY, INCIDENTAL, 
INDIRECT, OR SPECIAL DAMAGES, OR LOST PROFITS, EXPENSES OR LOSSES 
DIRECTLY OR INDIRECTLY ARISING OUT OF OR RELATING TO THE SALE OR USE OF 
THE Part OR USE OF THE Software FURNISHED BY MINI-CIRCUITS REGARDLESS OF 
WHETHER THE LIABILITY RESULTED FROM ANY GENERAL OR PARTICULAR 
REQUIREMENT OR NEED WHICH MINI-CIRCUITS KNEW OR SHOULD HAVE KNOWN 
OF.   
 
For a full statement of the limited warranty offered by Mini-Circuits and the exclusive rights 
and remedies thereunder, together with Mini-Circuit’s limitations of warranties and limitation 
of liability, please refer to Mini-Circuit’s standard purchase order acknowledgment form.  If 
you do not have this form, please contact a Mini-Circuits representative and one will be 
provided promptly.  Alternatively, visit Mini-Circuits’ website.  To access go to 
www.minicircuits.com/MCLStore/terms.jsp. 
 
License of Use – Software.  In conjunction with Purchaser’s purchase of the Part, Mini-
Circuits grants Purchaser a limited, revocable, non-exclusive, non-transferable license to use 
the Power Meter software provided with the Part (the “Software”) only in connection with 
using the Part in accordance with the provisions hereof (the “Purpose”) and for no other 
purpose whatsoever.  Accordingly, Purchaser may not: (a) modify, distribute, publish or 
transmit the Software for any public or commercial purpose; (b) copy, replicate, or reproduce 
the Software in any form, or by any means, without prior written permission from Mini-
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Circuits; (c) reverse-engineer, decompile or disassemble the Software; or (d) use the 
software other than for the Purpose.  Purchaser hereby acknowledges and agrees that the 
Software, related documentation, source code, object code, fonts, and any related intellectual 
property (collectively, the “Software IP”) are the sole and exclusive property of Mini-Circuits 
and that Purchaser has no right, title, or interest in any of the Software IP.  Purchaser owns 
only the media on which the Software IP is recorded, but Mini-Circuits retains sole and 
exclusive ownership of the Software IP itself.  Accordingly, this is merely a license to use the 
Software subject to the provisions hereof and not a transfer of any other interest nor is it a 
transfer of title. 
 
THE SOFTWARE IS PROVIDED “AS IS,” “WITH ALL FAULTS,” AND WITHOUT ANY 
EXPRESS OR IMPLIED WARRANTY OF ANY KIND, ALL OF WHICH ARE HEREBY 
WAIVED. 
 
Warning:  The Software is provided to Purchaser with the Express understanding that any 
technical results or data generated by the Part and/or Software does not constitute any 
technical or professional advice or opinions rendered by Mini-Circuits, and, accordingly, Mini-
Circuits assumes no liability in connection with the use of such technical results or data. 
Warning: Mini-Circuits is not responsible for the completeness, accuracy, and reliability of the 
Software or the technical results or data derived from the Part or the Software, or the use of 
such Software or the technical results or data derived therefrom.  Purchaser’s installation of 
the Software is done so at Purchaser’s sole discretion and risk and Purchaser is solely 
responsible for any loss of data or damage to any computer that may result from the 
installation of such software by Purchaser.  Mini-Circuits does not guarantee or warrant that 
the Software is compatible with, or will perform in accordance with, Purchaser’s computers, 
products, or systems, and Mini-Circuits hereby waives any and all liability in connection 
therewith.  In addition, Mini-Circuits does not guarantee or warrant that the Software is free of 
viruses, time bombs, Trojan horses, worms, and other damaging computer programming 
routines or harmful components.  
 
Miscellaneous 
(a) The parties acknowledge and agree that this Terms of Use shall be a contract made in 
the United States, State of New York.  All questions pertaining to the validity, construction, 
execution and performance of this Terms of Use shall be construed and governed in 
accordance with the domestic laws of the State of New York (including, without limitation, the 
UCC), without giving effect to principles of (i) comity of nations or (ii) conflicts of law, and this 
Terms of Use shall not be governed by the provisions of the U.N. Convention on Contracts 
for the International Sale of Goods.   
   
(b)(i) Any controversy or claim arising out of or relating to this Terms of Use, or the breach 
hereof, shall be settled by arbitration in accordance with the United States Arbitration Act and 
administered by the American Arbitration Association in accordance with its commercial 
arbitration rules, and judgment on the award rendered by the arbitrators may be entered in 
any court having jurisdiction thereof. 
 
The arbitration proceedings shall be conducted before a panel of three (3) neutral arbitrators.  
The place of the arbitration shall be in New York, New York.  Any award in an arbitration 
initiated under this Terms of Use shall be in accordance with New York law, as more 
particularly specified in subparagraph (a) of this section. The successful party will be entitled 
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to be awarded all costs, including reasonable attorney’s fees, paid or incurred by such 
prevailing party during the course of the arbitration proceedings.  
 
In any arbitration initiated under this Terms of Use, the arbitrators will have no authority to 
award (i) injunctive or other equitable relief, or (ii) consequential, exemplary, incidental, 
indirect or special damages, lost profits or punitive or other damages not measured by the 
prevailing party’s actual direct damages, except as may be required by statute and then only 
to the extent such requirement cannot, as a matter of law, be waived.  Any award shall 
include no injunction or direction to any party other than the direction to pay damages in 
accordance with the provisions hereof.   
 
(ii)  Except as required by law, neither party nor any arbitrator may disclose the existence, 
content or results of any arbitration hereunder without the prior written consent of Mini-
Circuits and Purchaser. 
(iii)  If either party fails to proceed with arbitration as provided herein or unsuccessfully seeks 
to stay such arbitration, or fails to comply with any arbitration award, or is unsuccessful in 
vacating or modifying the award pursuant to a petition or application for judicial review, the 
other party shall be entitled to be awarded costs, including reasonable attorneys’ fees, paid 
or incurred by such other party in successfully compelling such arbitration or defending 
against the attempt to stay, vacate or modify such arbitration award and/or successfully 
defending or enforcing the award. 
By installation and use of this Software, Purchaser agrees to be bound by all applicable laws 
and regulations that may pertain to the Software, and Purchaser agrees that the Software will 
not be used, removed or exported from the United States or re-exported or released (i) to any 
of the following countries or a national thereof: Cuba, Iran, North Korea, Sudan, Syria or any 
country specified in Country Group E (as specified in the then current Supplement No. 1 to 
Part 740 of the U.S. Export Administration Regulations) or (ii) to any Entity as specified in 
Entity List Supplement No. 4 to Part 744 of the U.S. Export Administration Regulations or 
other country except in compliance with, and with all licenses, license exceptions and 
approvals required under, the U.S. Export Administration Regulations and all other applicable 
United States and foreign export laws, rules, restrictions and regulations, including those of 
the U.S. Department of Commerce and other applicable United States agencies and 
authorities, as amended from time to time. Diversion therefrom contrary to U.S. law is 
prohibited. If Purchaser chooses to install or use this Software from outside the United 
States, Purchaser does so on its own initiative and is responsible for compliance with 
applicable local laws. 
Purchaser hereby reaffirms and agrees that the sales of parts by Mini-Circuits to Purchaser 
are governed by the MC Terms, which are applicable. These Terms of Use and the MC 
Terms constitute and contain the entire agreement between Mini-Circuits and Purchaser with 
respect to Purchaser’s purchase of the Part and installation and use of this Software and 
supersedes and replaces all prior agreements, prepared or otherwise, whether written or oral, 
concerning Purchaser’s purchase of the Part and installation and use of this Software. 
With regards to the Terms of Use, Mini-Circuits shall have the right, at its sole discretion, to 
modify, add or remove any terms and conditions of the Terms of Use from time to time 
without notice or liability to Purchaser. Any changes to the Terms of Use shall be effective 
immediately following the posting of such changes on the Website. Purchaser agrees to 
review the Terms of Use from time to time and agree that any subsequent use by Purchaser 
of this Software following changes to the Terms of Use shall constitute Purchaser’s 
acceptance of such changes.  
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NOTE: THE TERMS REFERENCED ABOVE CONTAIN IMPORTANT INFORMATION 
ABOUT PURCHASER’S RIGHTS AND OBLIGATIONS AS WELL AS LIMITATIONS AND 
EXCLUSIONS THAT MAY APPLY TO PURCHASER. THEY CONTAIN LIMITATIONS OF 
LIABILITY AND WARRANTY INFORMATION. BY CLICKING THE “I AGREE” BUTTON 
BELOW PURCHASER ACKNOWLEDGES THAT IT HAS READ, UNDERSTANDS, AND 
AGREES TO BE BOUND BY THE TERMS OF USE. BY CLICKING THE “I DO NOT 
AGREE” BUTTON BELOW PURCHASER ACKNOWLEDGES THAT IT DOES NOT AGREE 
TO THE TERMS OF USE, AND PURCHASER WILL BE PREVENTED FROM 
DOWNLOADING, INSTALLING, OR USING ANY INFORMATION, DATA, OR CONTENT 
FROM MINI-CIRCUITS UNDER THIS SOFTWARE. 
 
  
 
 

 


