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CAMini-Circuits”®
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”.

e “Measurement Application” is a powerful function of the Power Meter Program. (see
Figure 1).
e For information on the Mini-Circuits Smart Power Sensor & Power Meter Software
consult User Guide : http://minicircuits.com/pages/pdfs/PWR-6G+_guide.pdf
e You can select a suitable measurement by choosing one of the ten measurement
options seen in (Figure 2).
e You can create easily your own measurement project.
0 Set desired testing points (Frequency and Power),
0 Set the spec. limit of each point
0 Use either remote or local control of an external RF source.
0 Take reference measurements and measure any number of units
e You can use the “on-line Graph” feature to get another look at the D.U.T’s
performance.
e 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

(=] Mini-Circuits Smart RF Power Meter (Ver. A10x19)
— Format — Device Temp: ~| Freq (1 - 6000 MHz): Add Sensor
& dBm | +22.00°C | 1000

= | Readng e

-~ Averaging — Connection

e w | -0.44 dBm e

~[ Offzet Val. - [Dynamic Range: -30dBm to +20dBm]
— " Measurement
Relat
] [dB]' i Applications >
i 0.00dBm
[ Offset File Sensor Model: Serial Humber:

= [C|€ ct Vi
= || lgnore [~ Rel. Table | PWR.6G+ 0806030007 . A;::;s: ' E.:
[~ Display Graph

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:

e RF source Power Measurements

e High Power Measurements (Up to +53 dBm by using Virtual Coupler)
e Continuous Power Monitoring( Low or High by using Virtual Coupler)
e Gain measurements

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

e Return Loss Measurement Using Coupler.

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

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

e 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).

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

e Printing of all data readings.

This document and its content are the property of Mini-Circuits. Page 4 of 148
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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

Click Next to approve your selection.
The Setup key will send to Setup Information screen (see Figure 3).

Figure 2 Meas. Application Screen

&

®. Meas. Applications

0806030004

Recall Setup ~

Measurement Applications

1.- Fower Measurement of source N
2. - High Power Measurement using virtual Coupler (Up to +53 dBm)
3. - Continuous Power Monitoring Measurement (Low or High)
4. - Calibrating a Coupler { Extending Frequency range of a coupler

by converting to Wirtual Coupler]
5. - Calibrating an Attenuator (Normalizing attenuation to nominal
value by converting to Virtual Attenuator)
6. - Insertion Loss - 2 Port device (Attenuator, Filter etc)
7.~ Insertion Loss - 3 Port device (2 Way Splitter. Coupler)
8.-Gain

FEX
N = @ﬁ Senszor Serial Number:

9. - Return Loss Measurement Using Coupler Y,
10. - Calibrating Thru-Path (Create Offset File of Gain/Loss Path)

Back ‘ Nelxt

[

building a New Project. Select one specific option from Measurement Application list, then

c

o ®
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Tablel: Measurement Applications item description.

Item ltem Description
Load existing project. See 3.3.1.3(Page 13) for further
1 Recall .
explanation.
Define communication setup. See 2.1 below for further
2 Setup .
explanation.
3 | Sensor serial number | Sensor S/N. indicator detected automatically by the program
4 'V'eff‘su'femef.“ List of measurement options available See 2.2(Page 7).
applications list
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

=, Setup Information

External Generator Control(example: Ethernet connection selected

]

\K Manual Control External Signal Generator Control

™ Remote Control

[ Enter External Generator Interface Info:

Agilent/N ationa linstrument VY154 1/0 Control User's Generator Control Instructions [Provided by the user]
\ I Ter Functions
}’7 Ellzmed e DLL File Hame c:\Program Files\mcl_usb_pm‘AppiGen.dil
TCFPIP Genera ddress: DLL Functionl: int SetGen [double Freq mhz, double power_dbm]
[10.05 DLL Function2: int SetGen_ON DLL Function3: int SetGen OFF
lequencyc/ummand Syntax:
|:FF|EQ [~ Controled By Uzer EXE Programs @
&g FREQ:Cw EXE Filel c:\Program Files\mcl_usb_pm\Appi\SetGen exe
ower Command Syntax: [First Argument: Freq [MHz] Second Argument: Power [dBm]]

EXE File2 c:\Program Filezs'mcl_uzb_pmypp\SetGen ON.exe

|:P EXE File3 c:\Program Files\mcl_usb_pmApp\SetGen_ OFF _exe
g POWLEY
EF wer ON Syntax: Delay Between Testing
TP ON Points [msec]:
eq:OUTP OM |EI Turn HF_I]N and OFF
RF Power OFK Syntax: gitamabealy
\OUTF OFF
eq: QUTF OFF

NN 8P pof

® ®
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Table2: Setup information item description

Item Option Description
Manual control of the RF source power and frequency. All
1.1 Manual 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 Selects the named communications option for remote control of
2.2 Ethernet .
53 RS232 the RF source. Options 2.4 and 2.5 are generally used when the
2'4 Customer DLL user does not use the one of the standard communication
: rotocols offered in options 2.1,2.2 and 2.3.
2.5 | Customer EXE P P
31 Generator The address of the RF source to be controlled. Title indicates
) Address automatically which communication protocol is currently in use.
Frequencv/Power The command syntax to prefix any changes in power and
3.2 q y frequency settings of the RF source. Must be entered by the user
command syntax : - , : .
according to the specific RF source in use if Remote is selected.
The command syntax to start and stop RF transmission by the
RF Power i ifi
3.3 RF source. Must be entered by the user according to the specific
ON/OFF Syntax . : ;
RF source in use if Remote is selected.
4 Dela_lryesl?t?;ween When Remote is selected sets the delay between setting the RF
. 9 source state and beginning the measurement point.
Points(msec)
Allows the program to start and stop the RF source’s
5 Turn Fg:FgN and transmission when in Remote. If this option is not checked the

Automatically

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.

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

This document and its content are the property of Mini-Circuits. Page 8 of 148
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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
. [nsertion Loss Z Port

Project Informatio

Project Name: [Attenuator 6dB / /

\%Typez Model Name:

Run No.:
|tenuator 5B |Bite-3E 2+ / 0722
Lot No_: Tested By: Date:

\y.\ L&0s5 Jan13.10
Remarks:

G Analog Signal Generator EB2570 [S/M - MY46521489, cal Due 314 EHﬂ]/
II5SE Average Power Senzor PwR-BG+ [1 0821] [ 5/M 0B0E020007]

Attenuator Bw-36w 2+ 3030

Safe Attenuator for Power Reference (Optional):

[ Safe Attenuator: (dB)
v Load Yirtual Atenuator File: = |9l]HU_VIHTUAL_A-ITmtennuﬂtDr_ |
Attenuator Part Number: BwW-36W2+ Attenuator Serial Number: 9090

A

Safe Attenuator for D.U.T. Measurement (Optional):
[ Safe Attenuator: (dB)

¥ Load Virtual Attenuator File: 2 ||3090_VIRTUAL_ATT_6dB_for_attenua [J
Attenuator Part Number: Bw-36W2+ Attenuator Serial Number: 9090

b 0 o006

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

Motes:
1. IF masimurn power to senzor exceeds +20 dBm, a zafe attenuator iz required.
2. If zafe attenuator iz not flat, uze Yirtual Attenuator CAL File [zee Calibrating an attenuator on keas. Application zcreen).

< Back Next >
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Table3: Project Information item description

ltem 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 )

15 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

21 Safe Attenuator for power Virtual Attenuator or Coupler file for power
' reference reference (optional)

29 Safe Attenuator for D.U.T Virtual Attenuator or Coupler file for D.U.T
' measurement measurement (optional)

23 Safe Attenuator for power Manual entry of safe attenuator value for power
' reference reference

24 Safe Attenuator for D.U.T Manual entry of safe attenuator value for D.U.T
' measurement 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:

. Test Plan

©

Frequency Measurements Points screen (with Segment use example

Test Plan: Frequency Measurement Points

: = # Freg | Source Prr I
Segments Entire Band IMHz]
Frequency Entrp requency Entry

Test Frequency List:

£g. Freg.Start | Freg.Stop | Mo, Of

| Source Start

Source Stop

|__AdBm)

500

] 8RS

/EM:"M

101

v SortByFreqgWalue W Sort By Power Value

[MHz] | _Peints
B

45

v Eliminate Duplicate Points

2

’/l Back Nextgl
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Table4: Frequency Measurement Points item description

Item Field name Description
11 Segments Allows measurement points to be entered in a number of separate
' Frequency Entry | segments, each one with it's own parameters.
: Allows measurement points to be entered in a single
Entire Band -
1.2 measurement segment, with only one set of parameters. (see
Frequency Entry .
Figure 6)
Initial and final measurement point frequencies in a given
1.3 Freq. Start/Stop | measurement segment (In MHz). All other points in the segment
will be spaced evenly over the span between them.
, Total number of points in measurement segment including start
1.4 No. of points .
and stop points.
Required RF Source output at Initial and final measurements
1.5 | Source Star/Stop points in a given measurement segment (in dBm). All other points
in the segment will be spaced evenly over the span between
them.
. Select to generate a listing of the measurement points (Power and
2.1 Build .
Freq.) (see Figure 7)
2.2 Reset Delete all entries in the screen
31 Frequency list Display of the actual measurement points (Power and Freq.)
generated from the previous instructions.
Proceed to the Measurements screen (in the case of D.U.T
measurements) or the Measurements & Virtual Component
4.1 Next T . . ) .
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: Freg

% Test Plan

—— Test Plan: Frequency Measurement Points

Segments
Frequency Entiy

Entire Band Frequency Entry:

Frequency [MHz

Faints:
Start Stop

uency Measurements Points screen (with Entire Band use example

Number O

Test Frequency List:

e # Freq | Source Pwr
ntire Ban:
Frequency Entry [MHz) | [dBim]

Source Power [dBm
Start Stop

1 EOO0 449

v Sort ByFreqgialue W Sort By Power Yalue W Eliminate Duplicate Paints

-

Build

Reszet
?

Help

17 17

< Back Next >

See (Table 4 and Figure 5) for explanation of items.
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Figure 7: Creating Test Fred

. Test Plan

uenc

Segments
Frequency Entry

Test Plan: Frequency Measurement Points

Entire Band
Frequency Entry

Iv Sort By FreqWalue |w Sort By Power Yalug

Seqg Freq. Start Freq.Stop Ma. Of Source Start | Source Stop
# [MHz] [Hz] Paints [dEm] [dBm]
T | 1 1 | 2 17 | 17
2 | 500 £000 | 45 17 | 17
3

|w Eliminate Duplicate Points

Reszet

Help

sl

Test Frequency List:

# Freq | Source Pwr
MHz | [(dBm]
1 1.000000 17.00
2 101.000000 17.00
2 500.00a000 17.00
4 £25.000000 17.00
5 | 750000000 17.00
E 275.000000 17.00
7 1000000000 17.00
8 1126.000000 17.00
il 1250.000000 17.00
10 | 13¥6.000000 17.00
11 1500000000 17.00
12 | 1625.000000 17.00
13 | 1750.000000 17.00
14 | 1875.000000 17.00
15 | 2000.000000 17.00
16 | 2125.000000 17.00
17 | 2250.000000 17.00
18 | 2375.000000 17.00
19 | 2500000000 17.00

< Back |

Next »

'
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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)

Recall

8 Back Few Proj

Model Name: = 2+

Bun Mo_: 722
ication: Insertion Loss 2 Port

Sensor Senal Humber: 2

0806036607

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

@/ Block Diagram
|.LLOSS Measurement
Step 2)3.U.T bMeasurement
j [ Avs) s Measured | |Loss Spec
# Freg Source Pwr | PwirBef In | Read Puwr |.Losz bin G FPazz/Faill | Safe bt || -
[MHz] [dBim] [dBm] [dEm] [dB] [dB] [dB] [dB]
1 1.000000 17.00
2 | 101.000000 17.00
3 | 500.000000 17.00
4 | 625000000 17.00
5 | ¥50.000000 17.00
6 | 875.000000 17.00
7 | 1000000000 17.00
8 | 1125000000 17.00
9 | 1250000000 17.00
10 | 1375000000 17.00
11 | 1500.000000 17.00
12 | 1625000000 17.00
12 | 1750000000 17.00
14 | 1875000000 17.00
15 | 2000.000000 17.00
16 | 2125.000000 17.00
17 | 2250.000000 17.00 j
[= @ [ Continuous Mode
un Step  |w wLn-Line Graph
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3.3.1 Power Reference Measurement First Step

Table 5: Power Reference Measurement First Step Button ltems review:

Item | Button/Field Description
1.1 Back Back to previous screen (see Figure 9)
12 New Proj. Starting a new project , navigation to Meas. Application screen
( see Figure 2 on page 5)
13 Recall Id_ggjilsexisting project .See paragraph 3.3.1.2 on page 14 for further
Save current project data .See paragraph 3.3.1.2 on page 15 for
1.4 Save :
further details
15 Print Data Print_ing current project data. See section 3.6 on page 22 for further
details
1.6 Setup See chapter 2.1 on page 6
2 Segtsjcr)rzbs;nal 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
41 Continuous | Selecting this option causes the current measurement step to repeat
' Mode in a loop until interrupted.
On-Line When selected activates an on line graphical data presentation (see
4.2 . )
Graph detailed explanation below)
51 Stop Stop measurement
5.2 Run Begin measurement
6.1 Stepl 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.

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

Page 14 of 148




CAMini-Circuits”®

3.3.1.2 Recall function.

Figure 9: Recall window
|H Browse @

Search File:
| Q C: j =
c:‘\Program Filesimcl_ush_pm\App\FProjects
e

=3 Program Files

Y mel_usb_pm
A App

& Projects

Select File:

Virtual Coupler for Attenuator 6dB Continuous Power M ~
Attenuator 6db callibratiom for hisignal meas
Attenuator bdB_(@17dbm

Attenuator Continuous Power Measurements using Virtu
BI-DIRECTIONAL COUPLER BDCN-1525

CALATT v
0.K
File Name:
Cancel | |Attenuator 6dB_@17dbm

¢ 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.

e Clicking the Cancel key will return you to the previous window.

This document and its content are the property of Mini-Circuits. Page 15 of 148
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3.3.1.3 Save function.

Figure 10: Save window

|fE|c:: j Search File:

c:%\Program Filesimcl_usb_pmiAppiProjects

e
3 Program Files
“Amecl_usb_pm
A App
= Projects

Select File:

Virtual Coupler for Attenuator 6dB Continuous Power M ~
Attenuator 6db callibratiom for hisignal meas

Attenuator 6dB_(&217dbm
Attenuator Continuous Power Measurements using Virtu
BI-DIRECTIONAL COUPLER BDCN-1525

CALATT

OK

File Name:
Cancel |Attenuatur 6dB

e 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.

e Clicking the Cancel key will return you to the previous window.

This document and its content are the property of Mini-Circuits. Page 16 of 148
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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:

. Project: Attenuator 6dB

@ 0 = E % ﬁ% Sensor Senal Humber:
Back Mew Proj Recall Save Print D ata Setup | 0806030007
Model Name: |BW-36W2+
Run No_: 0722
Application: Insertion Loss 2 Port Black Diagram

I.LOSS Measurement

‘Step . Power Reference In

\St\ep 2: DB\KMeasurement

JOJOID

| [ A N8 beasured | |Loss Spec
\g Fred\. | SourceRwr| PwiBef In | Fead Pur |.Lozz Min Max | Pazz/Fail | Safe At | «
[rHz] [dEm] [dBm] | [dBm] [dE] [dE] [dE] [dE]
1 1.000000 17.00
2 | 10.000000 17.00
3 | 500000000 17.00
4 | B25.000000 17.00
5 | 7A0.000000 17.00
6 | 875.000000 17.00 \@
7 | 1000000000 17.00
8 | 1125000000( 17.00

9 | 1250000000 17.00
10 | 1375000000 17.00
11 | 1500000000 17.00
12 | 1625000000 17.00
13 | 1750.000000 17.00
14 | 1875000000 17.00
15 | 2000.000000 17.00
16 | 2125.000000 17.00
17 | 2250.000000 17.00 j
= @ [ Continuous Mode
Hun Stop v Dizplay On-Line Graph
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Table 6: Power Reference Measurement First Step Data Fields ltems

Item Data Field Description

1 [#] Measurement points settings are explained in 3.2 Building the
set of measurement points (see Figure 11)

2 Frequency settings are explained in 3.2 Building the set of

Freq [MHz] ) .

measurement points (see Figure 12)

3 Source Pwr [dBm] Source power sett_lngs are explalned 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.

This document and its content are the property of Mini-Circuits. Page 18 of 148
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3.4.1 D.U.T Measurements new Keys review:

Figure 12 D.U.T Measurements new Keys review

@ 0O = E % ﬁ@ Senzor Senal Humber:
Back Mew Proj Recall Save Frint Data Setup 0806030007
Model Name: |BW-36W2+
Run No.: 0722
Application: Insertion Loss 2 Port Black Diagram

I.LOSS Measurement

otep 1: Power Reference |n

| Step 2: D.U.T Measurement

E s ¥ Measured || Loss Spec
Freq Source Pwr| PwiBefln | Read Pur | Loss Min Max | Pazz/Fail | Safe At | «
[MHz] [dEirn] [dEimn] [dBm] [dB] [dBm] | [dBm] [dB]
1 1.000000 17.00 16.84 519 -5.80 -B
2 | 107.000000 17.00 1E.75 h.09 .79 -6.35 -B.E5 -B
3 | 500000000 17.00 1E.51 482 -5.80 -6.35 -B.E5 -B
4 | E25.000000 17.00 1E.46 479 .79 -6.35 -B.E5 -B
5 | 750000000 17.00 1E.33 469 .79 -6.35 -B.E5 -B
E | 875000000 17.00 16.34 468 .79 -6.35 -B.E5 -B
7 | 1000.000000 17.00 16.34 4 BE .79 -6.35 -B.E5 -B
g | 1125000000 17.00 1E.38 470 .79 -6.35 -B.E5 -B
9 | 1250000000 17.00 1E6.31 463 -5.80 -6.35 -B.E5 -B
10 | 1.375.000000 17.00 1E.09 442 -B.78 -6.35 -B.E5 -B
11 | 1500.000000 17.00 1E.11 4.41 .81 -6.35 -B.E5 -B
12 | 1625.000000 17.00 1E.08 438 .82 -6.35 -B.E5 -B
13 | 1750.000000 17.00 1E.41 4 BE -b.84 -6.35 -B.E5 -B
14 | 1875.000000 17.00 1E.40 4 BE -b.84 -6.35 -B.E5 -B
15 | 2000.000000 17.00 1E.38 473 -B.78 -6.35 -B.E5 -B
16 | 2125.000000 17.00 1E.30 451 -5.80 -6.35 -B.E5 -B
17 | 2250.000000 17.00 16.32 460 -5.80 -6.35 -B.E5 -B j
. 5 = I: : D.U.T. MNo: DUT Serial Ho.:
Run Stop | |v Display On-Line Graph < 1 \ | b | | unit] (1)
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Table 7: D.U.T Measurements new Keys review

ltem Button name Description
1 D.U.T No Allows you to scr_o_ll between result_s of all units r_neasureo!.
T ' 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.

w. Project: Attenuator 6dB

x|

@ 0 = =] =) W Sensor Senal Number:
Back Mew Proj Recall Save Frint D'ata Setup 0806030007

Model Name: |BW-36W2+

Run No.: 0722
Application: Insertion Loss 2 Port

I.LOSS Measurement

Step 1: Power Reference In

| Step 2: D.U.T Measurement

}Q)
[T aval 8 reading: | Measured{T Loss Spec //%

# Freg Source Pwr| PwiRefIn | Read Pur 1.Lgs€ Min | Max | PassdPal | Safe Att
[MHz) [dBrm) | [dBm] | [dBm) {dB) (dBm] | (dBm] | 1B

1| 1.000000 17.00 16.84 513 5.80 5
2 | 1m.oooooo | 17.00 1675 5.03 573 £35 | BES £

3 | 500000000 | 17.00 1651 482 5.80 £35 | BE5 £

4 | B25000000 | 17.00 1646 473 573 £35 | BES £

5 | 750.000000 | 17.00 1633 463 573 £35 | BE5 £

£ | 875000000 | 17.00 1634 468 573 $35 | 5E5 5

7 | 1000000000 17.00 1634 4.66 573 £35 | BE5 £

8 |1125.000000) 17.00 1633 470 5.73 $35 | 5ES 5

3 | 1250.000000) 17.00 1631 463 5.80 £35 | BE5 £

10 [ 1375.000000) 17.00 1609 442 578 £35 | BES £

11 | 1500000000 17.00 1611 4.41 581 £35 | BE5 £

12 | 1625.000000) 17.00 16.08 438 5.82 £35 | BE5 £

13 | 1750.000000) 17.00 1641 4.66 5.84 £35 | BE5 £

14 [ 1875.000000) 17.00 16.40 4.66 5.84 £35 | BE5 £

15 | 2000000000 17.00 1638 473 5.78 £35 | BE5 £

16 | 2125.000000) 17.00 1630 461 5.80 £35 | BE5 £

17 | 2250.000000) 17.00 1632 4.60 5.80 £35 | BE5 5 |-
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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 |. Loss Spec |. Data .Will be entered manually by the user from
(Min. ,Max.) [dBm] | 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 See Figure 15

Graph

3.4.2.2 Spec. Definitions:

e To enable Spec. Definitions double click on any data field.

e The Edit Spec. Limit window (Figure 15) will pop up.

e Set Low/Up Spec. Limits, determine applicable points range( based on frequency range
specified)

e Update data.

Figure 14: Spec. Definitions window
Edit Spec Limit for Measurement Point # 7

|-6.75 | |-5E5
From kMeas #: ToMeas #:
P =l — = ( )
|Jpdate |
Table 9: Spec. Definitions item description
ltem 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).

Table 10: On-Line Graph ltems Features

Item Button Description
Auto Scale — Resets the scale automatically to show all of the data
1 A. Scale trace
Manual Scale — Allows the user to manually determine the Y axis
2 M. Scale 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.
Set the colors of the various graphical elements. Once changed, the
6 Colors : . .
new color choices will be saved automatically.
7 Printing Print current graph
Marker Value is always shown on the right side of the window
8 Marker 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

mi. Print Data Reports = B]X]

Project Information:
Unit Type: Model Name: Run No_:
|Astteruatar BB (B 36 2+ o722
Lot No.: Tested By: Date: \>@
|- [EL% .05 |Jan 13,10 7
Remarks:

PSG Analog Signal Generator EB2570 [S/M : MY 46521483, cal Due
NA21]

@

@\F All Units Data
" Units: |
@/ [Enter unitz Mo, zeperated by commas]

Select printer:

| CAPD_PDF_PRINTER

Prlnt Data Exit

10

Table 11: Printing Data window litems
Item | Field/Button Description
See table 3 Items 1.1-1.7 for descriptions. Project Information
1 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. Xto Y | Print the data for units from Unit No. X to Unit No. Y, inclusive.
Print the data for the units whose numbers appear in the field.
4 Units Numbers represent single units and are to be separated by
commas.
5 Select printer Pick a specific prin_ter fro_m those available in system
(PDEF 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)
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Figure 17: Print data example.

i Mini-Circuits Power Meter. pdf - Adobe Reader
Fie Edit View Document Tools Window Help

¥t @®[am]) o @ ] F
o @
E

All Unitz Data Report
Unit Type: Attenuator 6dB
Madel Name: BW-36W2+
Run No: 0722
Lot Mo -
Tested By:EL& 05
Date: Jan 13,10

Remarks:

PSG Analog Signal Generator EB257D [S/M - MY46521489, cal. Due 3112/11]
USB Average Power Sensor PWR-6G+ (1 0821) [ S/N 0806030007]

Attenuator BW-36W2+ 9030

Attenuator BW-36W2+ 0722

USB Average Power Sensor PWR-6G+ (1 0821) [ S/N 0806030007]

Attenuator BW-36W2+ 9090

Attenuator BW-36W2+ 0722

']

Fraq Sourcs Pt ParRet In Read Pwr Loz Min Max PassiFall Safs At
[MHz) (Em) {dEm) {0Bm (g} {dEm) (0B (L]
1000000 17.00 16.84 521 578 ]
101.030300 17.00 16.75 510 578 £35 565 Pass ]
500000000 17.00 16.51 48 578 £3 565 Fass ]
£25.000000 1700 16.45 480 578 £3% 565 Pass £
750000000 17.00 16.3 4T 57T €3 565 Fass k]
£75.000000 1700 1634 48 578 £35 565 Pass ]
1020000000 17.00 16.34 45 578 53 565 Fass ]
1125000000 17.00 15.3 47 578 £35 565 Pass e
1250000000 17.00 16.31 44 578 £33 565 Pass ]
1375000000 1700 16.08 443 £77 £3 568 Pass £
1500000000 17.00 16.11 442 580 £3 565 Pass k]
1625000000 17.00 16.08 440 550 £3 £ Fal £
1750000000 17.00 15.41 488 582 £3 595 Fal %
1575000000 17.00 15.40 48 58 €3 53 Fal ]
2000303000 1700 16.33 AT 57T £3 595 Fal £
2125000000 17.00 15.30 461 5, £3 535 Fal £
2250000000 1700 16.32 481 578 £3 Pass £
2375000000 17.00 16.32 480 578 53 Fass %
2500000000 17.00 1631 45 578 £3 Pass k]
2525000000 1700 15.32 455 578 €3 Fass £
2750000000 1700 1634 45 5, £3 Pass £
2675000000 17.00 16.30 48 58 £3 Pass ]
Lol L L b Al Ll nd 8
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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

w. Block Diagram

D.U.T Measurement

Mata:
Sala Ansnuatar (Optianaly,
T ba used if magmum power
to sensar excesds +20 dBm.
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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.

e Step 1. Open a project from Measurement Application screen (see Figure 19)

Figure 19: Measurements Applications

. Meas. Applications [ZJ [E|E|

~ Senszor Senal Humber:
= vl
Fecal ‘ Setup ‘ 0806030004

Measurement Applications

2. - High Power Measurement using virtual Coupler {Up to +53 dBrm)

3. - Continuous Power Monitoring Measurement (Low or High)

4. - Calibrating a Coupler [Extending Frequency range of a coupler

by converting to Wirtual Coupler)

& - Calibrating an Attenuator (Mormalizing attenuation to norninal
value by converting to Virual Attenuator)

6. - Insertion Loss - 2 Port device (Attenuator, Filter,etc)

7.~ Insertion Loss - 3 Port device (2 Way Splitter. Coupler)

6. -Gain

9 - Return Loss Measurement Lising Coupler

10. - Calibrating Thru-Path (Create Offset File of Gain/Loss Path)

Back Next

e Step 2. The Project Information menu will open (see Figure 20).

e Step 3. Review and fill all necessary fields in the Project Information menu
see detailed explanation Figure 4 and Table 3 at page 10.

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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Figure 20: Project Information menu

. Power Measurement of a source

Project Information:

Project Name: |PSG Analog Signal Generator Measurment

Unit Type: Model Name: Run No_:

|PSG Signal Generatar [E8257D |S/M : MY4EE21489
Lot No_: Tested By: Date:

|- EL&OS. [Jan 13,10
Remarks:

PSG Analog Signal Generator EGZ5R70 [SAN MY 465271489, cal. Due 31/12171]
IISB Awverage Power Sensar PWR-BG+ [1 0821] [ 5/M 0806030007]

Safe Attenuator for Power Reference {Optional):

Safe Attenuator: (dB)

Load ¥irtual Attenuator File: = ‘ Virtual Attenuator File O

Attenuator Part Number: P/N Attenuator Serial Number: S5/N

Safe Attenuator for D.U.T. Measurement (Optional):
[ Safe Attenuator: (dB)

" Load Virtual Attenuator File: = ‘ Virtual Attenuator File O
Attenuator Part Number: P/H Attenuator Serial Number: S/H
Mates:

1. IF masimurn power to sensor exceeds +20 dBm, a zafe attenuator is required.
2. If zate attenuator iz nat flat, uze Yirtual Attenuator CAL File [zee Calibrating an attenuator on Meas. Application screen).

< Back Block
Diagram

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

e 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).

e 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

& Test Plan

Test Plan: Frequency Measurement Points Test Frequency List

= e # Freq | Source Pur
egments ntire Ban
Frequency Entry 1 Frequency Entry | [ikiz) | (e}
Seg.| Freq.Start | Freq.Stop | Mo, OF | Source Start | Source Stop

# | MHz] |  [MHzl | Poimts | [dBm] |  [dBm]

v Sort By Freq¥alue W Sort By PowerWalue W Eliminate Duplicate Points

< Back | MNext > |

e Step 7. Press Build key to create a Test Frequency List (see Figure 22).

Figure 22 : creating Test Freqguency List

& Test Plan

Test Plan: Frequency Measurement Points Test Frequency List:
= : T # Freq | Source P
egments ntire Ban [MHz] | [dBrm]
Frequency Entry | Frequency Entry | 1 1000000 2000
2 120.980000 | -20.00
3 240980000 -20.00
4 3E0.940000 | -20.00
- " i) 480.320000 -20.00
Entire Band Frequency Entry: | -
ot 5 | 600300000 2000
7 720.880000 -20.00
Frequency [MHz] Mumnber Of Source Power [dBrm] ) a40.860000 2000
Paoitts: T i -
L A T o ez 200
L 500 & 2 <l 11 | 1200800000 | -20.00
12 | 1320780000 | -20.00
13 | 1440760000 | -20.00
Reset 14 | 1560740000 | -20.00
15 | 1680720000 | -20.00
7 16 | 1800700000 | -20.00
Help 17 | 1920680000 | -20.00
15 | 2040660000 | -20.00
v SartByFreqialue v Sort By PowerMalue [ Eliminate Duplicate Paints 13 | 2160.640000 | -20.00 it
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e 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)

e Step 9. Open measurement’s Block Diagram setup (see Figure 24).
e Step 10. Assemble the Power Measurements of a source equipment setup.

Figure 23: The Power Measurements screen

. Project: PSG Analog Signal Generator Measurment

@ 0 = E % M Senzor Senial Humber:
Back Mew Praj Recall Save Frint Data Setup 0806030007
Model Name: |E8257D
Run No.: |S,-"N - MY46521489
Application: Fower Measurement of a source Block Diagram

Power Measurement

[ Aval 8 teasurad P.Out Spec
Freq Source Pwr RF P.Out Min e Pazz/Fall | Safe At
[MHz] [dBm] [dEm] [dEm] [dEm] [dE]
1 1.000000 2000
2 120980000 -20.00
3 240 950000 -20.00
4 360940000 -20.00
3] 480 920000 -20.00
5 BO0 900000 -20.00
7 720880000 -20.00
a 240 850000 -20.00
| 960 840000 -20.00
10 | 1080820000 -20.00
11 | 1200800000 -20.00
12 | 1320780000 -20.00
13 | 1440760000 -20.00
14 | 1560740000 -20.00
15 | 1680720000 -20.00
16 | 1800700000 -20.00
17 | 1920680000 -20.00
. = r Ec: D.UT. Ho: DUT Senal No.:
Run Stop [v Digplay On-Line Graph < 1 | b | |
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e 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

Block Diagram @

Source Power Measurement

Mo

Safe Attenuator (Opticnal),

To be used § maximum power
0 sensor exceeds +20 cBm.

e Step 11. Enter spec. data (If available).
[see explanation 3.4.2.2 Spec. Definitions on page 21].

e Step 12. You can enable Continuous Mode if necessary for your application.

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

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

e 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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e 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

@ 0O = =] S W Sensor Serial Number:
Back Mew Proj Fecall Save Frint ata Setup 0806030007

Model Name: |E8257D
Run No.: S/N - MY46521489 @
Application: Power Measurement of a source Block Diagram

Power Measurement

[ Aval 8 Measured P Out Spec
# Freq Source Pwr [ RFP.OWt Min [ Max Pass/Fail | Safe att.

[MHz) [dBm) [dBm) [dBm) | [dBm) | dm)
1 1.000000 -20.00 -20.04
2 | 120880000 | -20.00 2014
3 [ 240960000 | 2000 -20.20
4 [ 360540000 | -20.00 -20.26
5 | 480920000 | -20.00 -20.29
6 | 600800000 | -20.00 -20.33
7 | 7z0ss0000 | 2000 -20.34 g
8 | s40860000 | 20000 -20.37
9 [ 9s0840000 | -20.00 -20.41
10 | 1020.620000 | -20.00 -20.43
11 | 1200.800000 | -20.00 -20.45
12 | 1320720000 | 20000 -20.46
13 | 1440760000 | -20.00 -20.51
14 | 1560.740000 | 20000 -20.52
15 | 1680720000 | -20.00 -20.56
16 | 1800.700000 | -20.00 -20.58
17 | 1920680000 | -20.00 -20.61

D.U.T. No: DUT Serial No.:

b 5] rE
Run Stop v D

< 3 > i@

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

e 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.

Note 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.

e Step 1. Open a project from Measurement Application screen (see Figure 27).

Figure 27: Measurements Applications

. Meas. Applications

= ‘ Iﬁﬁﬁ} ‘ Sensor Serial Humber:

Recall

Setup | 0806030004

Measurement Applications

1. - Power Measurement of source

_ - High Power Measurernent using Yirtual Coupler (Up to +53 dBrn)

3. - Continuous Power Monitoring Measurement (Low or High)

4 - Calibrating a Coupler {Extending Frequency range of a coupler

by converting to Wirtual Coupler]

& - Calibrating an Attenuator (Normalizing attenuation to nominal
value by converting to Virual Attenuator)

6. - Insertion Loss - 2 Port device (Attenuator, Filter.etc)

7.~ Insertion Loss - 3 Port device (2 Way Splitter. Coupler)

8. -Gain

9. - Return Loss Measurement Using Coupler

10. - Calibrating Thru-Path {Create Offset File of Gain/Loss Path)

Back MNext
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e Step 2. The Project Information menu will open (see Figure 28).

e 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

. High Power Measurement Using Virtual Coupler

Project Information:

Project Name: |High Power Measurment Using Virtual Copler

Unit Type: Model Name: Run No.:

|PSG Signal Generatar [E5257D |5/M : MY4E521489
Lot MNo.: Tested By: Date:

|- EL%0OS. |Jan 13,10
Remarks:

PSG Analog Signal Generator EBZ570 [S/M : MYv'46521489, cal. Due 31/1211]
IJSB Average Power Senzor PWwWR-BG+ [1 0821) [ 5/M 0806030007]
Bl Direction Coupler BDCM-15-25

Loading Virtual Coupler File:

v Load Virtual Coupler File: = | ~_VIRTUAL_CPL_15dB O

Coupler Part Number: BDCH-15-25 Coupler Serial Number: -

Safe Attenuator for D.U.T. Measurement (Optional):

[ Safe Attenuator: (dB)

" Load Virtual Attenuator File: = | Virtual Attenuator File N
Attenuator Part Number: P/N Attenuator Serial Number: 5/H
Motes:

1. IF masirnum power to sensor exceeds +20 dBm, a zafe atbenuator iz required.
2. If zafe attenuator iz nok flat, uze Virtual Attenuator CAL File [zee Calibrating an attenuator on Meas. Application screen).

< Back Next > @ B!uck ‘
Diagram

e Step 4. Load previously created Virtual Coupler (see chapter 7)[mandatory]
see Figure 29 for an example of a Virtual Coupler file.
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Note 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

. - VIRTUAL CPL_15dB

* Hini-Circuits

Uirtual Coupling File for Coupler Part Ho: BDCH-15-25 Serial Humber: -

* Created By: Power HMeter Software

* Using Power Sensor: Part Ho: PUR-6G+ Serial Mumber: 08868308887

* Power Rating: 16

t* Created On: Jan 21,18

t+x*Hote: Uirtual GCoupling frequency is limited by the In/Out Return Loss of the

actual Coupler.

L ]

T Actwal-———---- - Virtual--—------

tFrequency I.LD3S Coupling I.LOSS Coupling

t  (MH2) (dB) (dB) (dB) (dB)
824 000000 -8.38 -15.22 a -15
844 00600BBA -9B.34 -15.85% a -15
864 000000 -8._.36 -14.98 a -15
884 08668688 -B8.141 -14.77 a -15
o84 _0Ap00A -a.41 -14.59 a -15
924 900000 -8.35 -14.42 a -15
060.008888 -A.4b -14.27 a -15
1018.00008088 -8._48 -13.95 a -15
10668 .000088 -0.46 -13.74 5] -15
1116.8868088  -8.44 -13.58 a -15
1160 .000080 -8.58 -13.36 a -15
1216.088888 -A.63 -13.83 a -15
12608 .0000080 -8.57 -12 .87 a -15
1310.09000080 -8.51 -12.67 a -15
1360.000888 -A.68 -12.54 a -15
1418 .00008088 -a.68 -12.22 a -15
1460.000888 -B.56 -12.89 a -15
1518 .0600088 -8.57 -12.85% a -15
1560 .000080 -8.58 -11.96 a -15
1616.086888 -A.58 -11.89 a -15
1660 .0000080 -8.57 -11.97 a -15
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e Step 6. Press Next key.
The Test Plan screen will open (see Figure 30).

e 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).

e 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

m. Test Plan

Test Plan: Frequency Measurement Points Test Frequency List

= S # Freq Source Pwr
egments ntire Ban
Frequency Entiy [ Frequency Entry | lilabd L:l01
Seqg.| FregStart Freq.Stop Mo. OF Source Start | Source Stop

i [MHz] [MHz] Paints [dBm] [dBim]

Build

Help
|+ SortByFreg¥alue [ Sot By PowerValue v Eliminate Duplicate Points
<« Back Next >

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

& Test Plan
Test Plan: Frequency Measurement Points Test Frequency List:
B Freq
Segments 1 Entire Band | {MHz]
Frequency Entry Frequency Entry 1 E24, 00000
Seq. Fren. Start Freq.Stop Mo, OF - el AL
. 3 854. 000000
# [MHz] [MHz] Points
4 854, 000000
1 1824 924 E
T i 5 904. 000000
2 960 1660 15
T 5 924.000000
3 1710 2110 10
T 7 9&0.000000
4 2210 2820 8
5 2525 ' 2525 1 21000000
c i 9 | 1060.000000
I—' 10 | 1110.000000
Build 11 | 11&0.000000
e 12 | 1210.000000
13 | 1280.000000
Reszet 14 | 1310000000
15 | 1380.000000
? If frequency points are not identical to
Help virtual coupler frequency points than -
Interpolation will be appl}l between two
¥ Sort By Freq Value [ Eliminate Duplicate Points closest points.

< Back | Next >

e 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).

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

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

. Project: High Power Measurment Using Virtual Copler

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

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

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

@ O = E % @ﬂ} Sensor Senal Humber:
Back Mew Proj Recall Save Frint D ata Setup 0806030007
Model Name: |E325?D
Run No_: |5,"N : MY46521489
Application: High Fower Measurement Using ¥Yirtual Coupler Block Diagram
Power Measurement
Coupler Part Number: BDCN-15-25
Coupler Serial Number: -
i bdeasured F.Out Spec
# Freq RF P.0Out Coupler kdin b & Fazz/Fail P.ln Yirtual CPL| Safe Al
[Hz] [dBim] [dBrm) [dBim) [dEim) [dE] [dE]
1 B24.000000
2 244000000
3 864000000
4 884.000000
5 904000000
5 924.000000
7 960.000000
8 | 1010.000000
9 | 1060.000000
10 | 1110000000
11 | 1160.000000
12 | 1210000000
13 | 1260.000000
14 | 1310000000
15 | 1360.000000
16 | 1410000000
17 | 1460.000000 -
> - w : D.U.T. No: DUT Senal No.:
Run Stop | |v Display On-Line Graph < | 1 | * | |
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Figure 33:Power In/Out Measurement’s Block Diagram setup

Power In / Out Measurement using Virtual Coupler

Frequency:
Power:

Notes:

1. Safe Attenuator (Optional), to be used if maximum power to
sensor excaads +20 dBm.

2. To maintain accuracy at high power measurement, a low
pass filter is required in order to suppress harmonics.
The filter should be calibrated with the coupler,

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

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

e Step 17. Enter D.U.T Serial No: (If available).

e 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.

e 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
N X

@ 0O = =] =) % Sensor Serial Number:
Back MNew Praj Recall Save Print [ ata Setup 0806030007

Model Name: |E82567D
Run No.: S/N - MY46521489

Application: High Power Measurement Using Virtual Coupler
Power Measurement

Elock Diagram

Coupler Part Number: BDCN-15-25

Coupler Serial Number: -

teasured F.Out Spec
Freq RFP.Out Coupler|  Min | Max | Pass/Fail [ Pln [‘itual CPL| Safe st
iMHz) {dBm) idBm) | [(dBm] | idem) | B | (dE)
1| 824.000000 17.06 16.0 175 17.44 15
2 | 844000000 17.08 1E.0 175 17.42 15
3 | 864.000000 17.04 1.0 165 Fail 17.40 15
4 | 834.000000 16.90 1E.0 178 17.31 15
5 | 904000000 16.92 1.0 175 17.33 15
6 | 924.000000 16.94 16.0 175 17.29 15
7 | 950.000000 16.84 1E.0 175 17.30 15
8 | 1010.000000 16.81 16.0 17.5 17.29 15
9| 1060.000000 16.98 1E.0 165 Fail 17.44 15
10| 1110.000000 16.97 1.0 165 Fail 17.41 15
11_| 1160.000000 16.79 16.0 165 Fail 17.37 15
12_| 1210.000000 1E.60 1E.0 165 Fail 17.23 15
13_| 1260.000000 16.78 16.0 16.5 Fail 17.35 15
14 | 1310.000000 16.82 1E.0 175 17.33 15
15 | 1360.000000 1666 1.0 175 17.26 15
1E_| 1410.000000 16.42 1E.0 178 17.02 15
17 | 1460.000000 16.49 16.0 175 17.05 15

o

D.U.T. No: DUT Senal No.:
b J |— =
Run Stop Iv Display On-Line Graph < g9 | unit1 (9)

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

e 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

. Meas. Applications

~ Senzor Senal Humber:
= gy
Frecal ‘ Sehup ‘ 0806030004
Measurement Applications
1. - Power Measurement of source
2. - High Power Measurement using Virtual Coupler (Up to +563 dBrm)

3 - Continuous Power Monitoring Measurernent {Low or High!
4 - Calibrating a Coupler | Extending Frequency range of a coupler
by conwverting to Virtual Coupler)

5 - Calibrating an Attenuator (Normalizing attenuation to nominal
value by converting to Virual Attenuator)

6. - Insertion Loss - 2 Port device (Attenuator, Filter.etc)

7.-Insertion Loss - 3 Port device (2 Way Splitter, Coupler)

8. -Gain

9. - Return Loss Measurement Using Coupler

10. - Calibrating Thru-Path {Create Offset File of Gain/Loss Path)

Back MNext

Note 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.
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e Step 2. The Project Information menu will open (see Figure 36).

e 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

. Power Monitoring

Project Information:

Project Name: |Dne Port Continuous Power Measurements using ¥irh

Unit Type: Model Name: Run No.:
[0 Ohm Shart KaRN-5D |0251

Lot No_: Tested By: Date:

|- EL&DS. [Jan 14,10
Remarks:

PSG Analog Signal Generator ES2570 [S/M : MY4E5214839, cal. Due 31/12/11]
IJSE Average Power Senzor PWR-BG+ [1 0321] [ 5/M 0808030007]
HF Directional Bridge 862054 31404

Loading Virtual Coupler File:

v Load Yirtual Coupler File: = | 3TA0A_VIRTUAL_CPL_16dB O

Coupler Part Number: 8652054 Coupler Serial Number: 31404

Safe Attenuator for D.U.T. Measurement {Optional):
[ Safe Attenuator: (dB)

' Load Virtual Attenuator File: = | Virtual Attenuator File O
Attenuator Part Number: P/N Attenuator Serial Number: 5/H
Mates:

1. If masimumn power to zensar exceeds +20 dBm, a zafe attenuator iz required.
2. If zafe attenuator iz not flat, uze Wirtual Attenuator CAL File [zee Calibrating an attenuator on Meas. Application screen).

< Back Next > @ B!u[:k ‘
Diagram

e 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

[ 31404 VIRTUAL CPL_16dB - Notepad

File Edit Format View Help
! mini-Circuits A
virtual coupling File for Coupler Part No: 86205A Serial Number: 31404 3
! Created By: Power Meter Software
! Using Power Sensor: Part No: PWR-6G+ Serial Number: 0806030007
! Power Rating: 0.32
! Created On: Jan 14,10
IF*Note: virtual Coupling frequency is limited by the In/out Return Loss of the actual Coupler.
I
L sttt Actual-------—-  ———————- Virtual---—---—-—-
'Frequency I.LOSS coupling I.LOSS coupling
! ?MHZ) (dB) (dB) (dB) (dB)
1. 000000 -1.50 -16.05 0 -1a s
101. 000000 -1.57 -16.04 0 -16
500, 000000 -1.64 -16.07 0 -16
562. 500000 -1.60 -16.05 0 -1a
625, 000000 -1.62 -16.07 0 -1a
687. 500000 -1.67 -16.10 0 -16
750, 000000 -1.63 -16.07 0 -16
812, 500000 -1.66 -16.09 0 -1a
875. 000000 -1.68 -16.11 0 -16
937. 500000 -1.68 -16.12 0 -16
1000, 000000 -1.67 -16.13 0 -1a
1062. 500000 -1.66 -16.14 0 -16
1125, 000000 -1.66 -16.15 0 -16
1187. 500000 -1.65 -16.15 0 -1a
1250. 000000 -1.65 -16.15 0 -16
1312, 500000 -1.65 -16.14 0 -16
1375, 000000 -1.64 -16.13 0 -1a
1437. 500000 -1.7 -16.15 0 -16
1500, 000000 -1.64 -16.11 0 -16
1562, 500000 -1.67 -16.15 0 -1a
1625. 000000 -1.77 -16.24 0 -16
1687. 500000 -1.68 -16.22 0 -16
1750, 000000 -1.7 -16. 26 0 -1a 3
—

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

e Step 6. Press Next key.
The Test Plan screen will open (see Figure 38).

e 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).

e 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

. Test Plan

Test Plan: Frequency Measurement Points

Segments Entire Band
Frequency Entry Frequency Entry

Seg.| FregStart Freq.Stop Mo, Of Source Start | Source Stop
# [MHz] [MHz] Paints [dBm] [dBm]

Test Frequency List

it Freqg
[MHz]

Source Pur

[dEm]

v SortByFreqialue v Sort By PowerValue v Eliminate Duplicate Points

<« Back |

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

Figure 39: Test Frequency List

m. Test Plan

Test Plan: Frequency Measurement Points

Segments Entire Band
Frequency Entry Frequency Entry

Seq. Freq. Start Freq.Stop Ma. OF
# [MHz] [MHz] Points
a3 n m 2
2 500 EO00 83

Build

Help

v Sort By Freq%alue

v Eliminate Duplicate Points

Test Frequency List:

Reset |

# Freq
[MHz]

1 1.000000

2 101.000000
3 500.000000
4 562500000
5 E25.000000
B E57.500000
7 750.000000
g 812.500000
k] 875000000
10 | 937.500000
11 | 1000.000000
12 | 1062500000
13 | 1125.000000
14 | 1187.500000
15 | 1280.000000

If frequency points are not identical to

virtual coupler frequency points than -

Interpolation will be apply between two
clozest points.

< Back | Next >

'
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e 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).

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

e Step 12. Assemble the Continuous Power Monitoring Measurement (Low or High)
equipment setup.

Figure 40: Power Measurement screen

wi. Project: One Port Continuous Power Measurements using Virtual Coupler

@ 0 = n % m Senzor Sernial Mumber:
Back MHew Proj Recall Save Print [ ata Setup 0806030007

Model Name: |KA~RN'5|]

Run No.: 0251

Application: Power Monitoring Block Diagram

Power Measurement

Coupler Part Number: 86205A
Coupler Serial Number: 3140A

| Avg] 8 teasured P.0Out Spec

# Freqg RF P.0Out Coupler kin G Paszz/F ail P.ln Wirtual CPL| Safe Alt.

[MHz] [dBrm] [dErm] [dErm] [dBrm] [dB) [dE]

1 1.000000

2 101.000000

3 500000000

4 5E2.500000

5 £25.000000

B E27.500000

7 70000000

g 812500000

9 275000000

10 | 937500000

11 | 1000000000

12 | 1062500000

12 | 1125000000

14 | 1187.500000

15 | 1250000000

16 | 1312500000

17 | 1375.000000 -

D.UT. Mo: DUT Senal Ho.:
[= = :
Run Stop | v Display On-Line Graph < 1 | b | |

This document and its content are the property of Mini-Circuits.
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e Step 13. Define/Confirm Setup settings (see 2.1. Setting

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

e 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 .
ui. Block Diagram

Continuous Power Monitoring Measurement

Mot
Safe Atenuator (Optioral),
Ta be usad || maxdmiion goswar
|0 sarsor sxceads +20 dBm

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

Note

Insure final signal power at coupling port exceeds -30dBm to allowing
accurate reading by Power Sensor.
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e Step 16. Enter D.U.T Serial No: (If available).

e 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.

e 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

&, Project: One Port Continuous Power Measurements using Virtual Coupler

@ 0O = =] & % Sensgor Serial Number:
Back MNew Praj Recal Save Print D ata Setup 0806030007

Model Name: |KARN-50
Run No.: 0251

Application: Power Monitoring
Power Measurement
Coupler Part Number: 86205A

Coupler Serial Number: 3140A A.Scale Scale | P.Search | D =M
[ Measurad F.Out Spec
# Fieg RFP.OutCoupler| Min | Max | Pass/Fal | Pin [ Vitual CPL| Safe st
[MHz] [dBm) [dBm) | [dBm) | dem) | 4B | [(dE)
1 1.000000 15.31 14.2 147 Fail 1661 16 ..........
2 | 101.000000 1518 14.2 147 Fail 16.75 16
3| 500.000000 14.66 14.2 147 Fail 1650 16 .........l
4 | 562500000 14.83 14.2 147 Fail 16.43 16
5 | £25.000000 14.84 14.2 147 Fail 1646 16 ..........
6 | B87.500000 14.74 14.2 14.7 Fail 16.41 16
7 | 750.000000 1470 14.2 147 16.33 16 . .......
8 | 812500000 14.69 14.2 14.7 16.35 16 :
9 | 875000000 14.65 14.2 147 16.33 16 z oo
10| 937500000 14.64 14.2 14.7 16.32 16
11_| 1000.000000 14.64 14.2 147 16.31 16
12 | 1052,500000 14,73 14.2 14.7 Fail 16.39 16
12| 1125.000000 14.71 14.2 147 Fail 16.37 16
14 | 1187500000 1458 14.2 147 16,23 16
15 _| 1250.000000 14.65 14.2 147 16.30 16
16 | 1312500000 14.65 14.2 147 16.30 16
17 _| 1375.000000 14.48 14.2 147 1612 16 =

> 5 W i 5 D.U.T. No: ouTt ?erial Mo.:
Run Stop |v Dizplay Or-Line Graph < 4 > | unit¥1(9)

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

e 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 acoupler 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.

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

Figure 43: Measurement Applications screen

. Meas. Applications E'E'E'
~ Senzor Senal Humber:
= v
Eecal ‘ Setup ‘ 0806030004

Measurement Applications

1. - Power Measurerment of source
2. - High Power Measurerent using virtual Coupler {(Up to +53 dBrm)
3 - Contmuous Power Momtorm tMeasurement (Low or H|hj

5. - Calibrating an Aﬁenua’ror (Normahzmg aﬁenua’rlon to nominal
value by converting to Virual Attenuator]

6. - Insertion Loss - 2 Port device (Attenuator, Filter etc)

7.~ Insertion Loss - 3 Port device (2 Way Splitter.Coupler)

8.-Gain

9 - Return Loss Measurement Using Coupler

10. - Calibrating Thru-Path (Create Offset File of Gain/Loss Path)

Back MNext

e Step 2. The Project Information menu will open (see Figure 44).

e 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

. Calibrating a Coupler

Project Information:

Project Name: |Viﬂual Coupler for High Power Measurment

Unit Type: Model Name: Serial Number:
|BI Direction Coupler |BDCN-15-25 5

Power Rating: Tested By: Date:

16 [EL &0.5. [Jan13.10
Remarks:

PSG Analog Signal Generator EB2570 [S/M : MY46521483, cal. Due 21/12411]
USE Avwerage Power Sensor PwWB-BG+ (1 0821] [ 54 0306030007]
Bl Direction Coupler BDCM-15-25

Safe Attenuator for Power Reference {Optional):

Safe Attenuator: (dB)

Load Virual Attenuator File: & | Virtual Attenuator File [

Attenuator Part Number: P/N Attenuator Serial Number: 5/H

Safe Attenuator for D.U.T. Measurement (Optional):
[ Safe Attenuator: (dB)

" Load Yirtual Attenuator File: = | Virtual Attenuator File O
Attenuator Part Number: P/N Attenuator Serial Number: 5/H
M otes:

1. If maximum power to zenzor exceeds +20 dBm, a safe attenuator iz required.
2. If zafe attenuatar iz not flat, uze YWirkual Akenuator CaL File [zee Calibrating an attenuatar on Meas. Application screen).

< Back MNext >

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

e Step 5. Press Next key. The Test Plan screen will open (see Figure 45).

e 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).

e 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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Note 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

& Test Plan
Test Plan: Frequency Measurement Points Test Frequency List
Segments Entire Band = [:,.{qu] SDL[J;CB;']DW[
Frequency Entry [ Frequency Entry |
Seq| FreqStart Freq.Stop Ma. OF Source Start | Source Stop
# [MHz] [MHz] Foints [dBm] [dEm]

Build

?

Help

¥ SortByFreq¥alue W Sort By Poweralue | Eliminate Duplicate Points

< Back | MNext >

e Step 8. Press Build key to create a Test Frequency List
(see Figure 46).
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Figure 46: Test Frequency List

= Test Plan
Test Plan: Frequency Measurement Points Test Frequency List
# Freg Source Pwr
Segments Entire Band iMHz] {dEm]
Frequency Entry Frequency Entry 1 24, 000000 1500
Seq Freq.Start Freq.Stop Mo, OF Source Start | Source Stop £ s L 2540
- ] 864.000000 18.00
i [MHz] [MHz] Pointz [dEm] [dEBm]
4 834.000000 18.00
1 a24 924 G 18 18
i 904.000000 18.00
2 360 16E0 15 18 18
5 524000000 18.00
3 1710 2160 10 18 18
7 960000000 18.00
4 2170 2520 2 18 18
5 Seon e ] 16 18 8 | 1010.000000 18.00
f 9 | 1060.000000 18.00
W 10 | 1110.000000 18.00
Build 11 | 11&0.000000 18.00
— 12 | 1210.000000 18.00
13 | 1280.000000 18.00
Reset 14 | 1310000000 18.00
15 | 1380.000000 18.00
7 16 | 1410.000000 18.00
Help 17 | 14E0.000000 18.00
18 | 1510.000000 18.00
19 | 15&0.000000 18.00 -

¥ SortBpFreqialue W Sort By PowerValue W Eliminate Duplicate Points

< Back | MHext >

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

Step 1: Power Reference In l 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).

This document and its content are the property of Mini-Circuits. Page 50 of 148



CAMini-Circuits”®

Figure 47: Coupler Measurement screen

wi. Project: Virtual Coupler for High Power Measurment

@ 0 = ‘ n % % Sensor Serial Mumber:
Back MHew Proj Recall Save Frint D ata Setup 0806030007
Model Name: |BDCN-15-25
Serial No_: -
Application: Calibrating a Coupler Block Diagram
Coupler Measurement
:Step 1: Power Reference In Step 3: Coupling Measurerment

otep 2 |Loss Measurement

[~ avg| 3
Freq Source Pwr Pwr Refln | Loz= CPL W CPL
[Hz] [dBm] [dBm] [dR] [dR] [dE]

1 524 000000 18.00
2 Bd4 000000 18.00
3 BE4. 000000 18.00
4 B84 000000 18.00
] S04 000000 18.00
g 524 000000 18.00
7 960 000000 18.00
g 10710000000 18.00
g 1060000000 18.00
10 | 1110000000 18.00
11 | 1160000000 18.00
12 | 1210000000 18.00
13 | 1260000000 18.00
14 | 1310000000 18.00
15 | 1360000000 18.00
16 | 1410000000 18.00
17 | 1460000000 18.00

‘ » | @ |CE g H
R Dy |l Dl Dinlin g Create ¥irtual Coupler File

e 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

wi. Block Diagram

Reference In

Hintar

Safe Attanuator (Opsonal),

To be used if raximum power
fo sensor exceeds +20 ¢Bm,

Step 2: | Loss Measurements
e Step 15. Press P l key.

The | Loss Measurements screen will open (see Figure 48).

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

e Step 17. Assemble the | Loss Measurement equipment setup.
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Figure 48: |. Loss Measurement screen

. Project: Virtual Coupler for Attenuator 6dB Continuous Power Measurements

Step 1: Power Reference In

) 0 & = &
Back Mew Proj Recall Save Prirt ['ata

Model Name: |352ﬂ5ﬁ

Serial No.: |3140A

Application: Calibrating a Coupler

Coupler Measurement

otep 30 Coupling Measurement

Senzor Senal Humber:

0806030007

Step 2: l.Loss Measurement

 Avog| 8
# Freq Source Pwr Par Refln |.Lozs CPL Y. CPL
[MHz] [dBim] [dEim] [dB] [dE] [dE]

1 1.000000 17.00 1E6.79

2 101.000000 17.00 1E.73

3 A00.000000 17.00 16.47

4 hE2. 500000 17.00 1E.40

] B25.000000 17.00 1E.43

B Ba7.500000 17.00 1E.38

7 7a0.000000 17.00 1E.30

a 212500000 17.00 16.32

g 275000000 17.00 1E.30

10 | 937 500000 17.00 1E.29

11 | 1000000000 17.00 1E.28

12 | 1062500000 17.00 1E.36

13 | 1125.000000 17.00 16.34

14 | 1187500000 17.00 1E.19

15 [ 1250.000000 17.00 1B.27

16 | 1312.500000 17.00 1B.27

17 | 1375.000000 17.00 1E.09

[ =
Run Stop

Note

L
[v Dizplay On-Liry

e Graph

Create ¥irtual Coupler File

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.)
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Block Diagram

ure 49: Coupler’'s I. Loss Measurement

Coupler’s |. Loss Measurement

Mot

Safe Atieruaior |Optional)
To beis usad & msimium power 500
10 sensor oxceads 20 dBm. il

’

e 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.

e Step 19. I. Loss Measurements data received (see Figure 50).
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Figure 50: |. Loss Measurements data received
Project rtua puple orr Attenuator 6dB Continuous Power Meas B THET) a

@ 0O = =] = % Sensor Senal Number:
Back Mew Proj Recall Save Frint Data Setup 0806030007

Model Name: |86205A
SerialNo:  [3140A @
Application: Calibrating a Coupler Black Diagram

Coupler Measurement

Step 1: Power Reference In | Step 3 Coupling Measurement | ibrating a Coupler (dB %]
| Step 2: |.Loss Measurement | m
[~ Awg| 8 1.0000MHz 1.
Freq Source Pwnr | PwrRefin | ILLess | CPL [ W.CPL
[MHz] idBm) | dBml | (dBY | (dB] | [dB)
1 1.000000 17.00 16.79 -1.50
2 101. 000000 17.00 16.73 157
3 500. 000000 17.00 16.47 -1.64
4 562.500000 17.00 16.40 -1.60
5 625.000000 17.00 16.43 -1.62
B 6i37.500000 17.00 16.38 -1.67
7 7h0.000000 17.00 16.30 -1.63
g 812.500000 17.00 16.32 1.6
g 875.000000 17.00 16.30 -1.68
10 937.500000 17.00 16.29 -1.68
11 | 1000.000000 17.00 16.28 -1.67
12 | 1062500000 17.00 16.36 -1.66
13 [ 1125.000000 17.00 16.34 -1.66
14 | 1187.500000 17.00 16.19 -1.65
15 | 1250.000000 17.00 16.27 -1.65
16 | 1312.500000 17.00 16.27 -1.65
17 | 1375.000000 17.00 16.09 -1.64
1] @ =]
Run Stop | I Display OnLine Graph Create Yirtual Coupler File

e Step 20. Press Step 3: Coupling Measurement key.

The Coupling Measurement screen will open (see Figure 51).

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

e Step 22. Assemble the Coupler Measurement equipment setup.
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Figure 51: Cou

. Project: Virtual Coupler for Attenuator 6dB Continuous Power Measurements

pling Measurement screen

a O = n % % Sensor Senal Humber:

Back Mew Proj Recall Save Frint D ata Setup 0806030007
Model Name: |86205A
Serial No_: 13140A
Application: Calibrating a Coupler Block, Diagram

Coupler Measurement
Step 1. Power Reference In :Step 3: Coupling Measurement
Step 20 | Loss Measurement
[ Awg| 8
# Freq Source Pwr Par Refln | Lozs CPL Y. CPL
[kHz] [dBm] [dBm] [dB] [dB] [dB]
1 1.000000 17.00 16.79 -1.50
2 107000000 17.00 16.73 157
3 500, 000000 17.00 16.47 -1.64
4 562500000 17.00 16.40 -1.60
] 625, 000000 17.00 16.43 -1.62
G B87.500000 17.00 16.33 -1.67
f FR0.000000 17.00 16.30 -1.63
g 212500000 17.00 16.32 -1.66
9 275, 000000 17.00 16.30 -1.68
110 937.500000 17.00 16.29 -1.68
11 | 1000000000 17.00 16.28 -1.67
12 | 1062 500000 17.00 16.36 -1.66
13 | 1125000000 17.00 16.34 -1.66
14 | 1187 500000 17.00 16.19 -1.65
15 | 1250000000 17.00 16.27 -1.65
16 | 1312500000 17.00 16.27 -1.65
17 | 1375000000 17.00 16.09 -1.64
B J =
g S| O Bkl Create ¥irtual Coupler File
Note

Insure final signal power at coupling port exceeds -30dBm to allowing

accurate reading by Power Sensor (see Figure 52).
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Figure 52: Coupling Measurement Block Diagram setup

w. Block Diagram

ler’ ling M men

Mote:

Sale Ateruatar (Optional),
Te b usad if maximum power
0 sensor exceeds +20 d8m.

e 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.

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

&, Project: Virtual Coupler for Attenuator 6dB Continuous Power Measurements

@ 0O = =] = % Senzor Serial Mumber:
Back Mew Praj Recall Save Prirt D ata Setup 0806030007

Model Name: |86205A

Serial No.: 3140A @
Application: Calibrating a Coupler Block Diagram

Coupler Measurement

Step 1: Power Reference In | |§Step 3: Coupling Measurement |

M.Scale | P.Search | D =M | D&M | Color

Step 2: l.Loss Measurement |

[Faols |

# Freqg Source Pwr | PuwrRefin | |.Loss [ CPL | wvoPL

[MHz] Bw) |  (dBm) | (48] | (dB) |  (dB)
1 1.000000 17.00 16.79 -1.50 -16.05 16
2 101.000000 17.00 16.73 -1.57 -16.04 16
3 500.000000 17.00 16.47 -1.64 -16.07 -16
4 562.500000 17.00 16.40 -1.60 -16.05 16
5 £25.000000 17.00 16.43 -1.62 -16.07 16
G £87.500000 17.00 16.38 .67 -16.10 -16
7 750.000000 17.00 16.30 .63 -16.07 -16
a8 812500000 17.00 16.32 -1.66 -16.09 16
] 875.000000 17.00 16.30 -1.68 1611 16
10 937.500000 17.00 16.29 -1.68 1612 16
11 | 1000.000000 17.00 16.28 .67 -16.13 -16
12 | 1062.500000 17.00 16.36 -1.66 -16.14 16
13 | 1125.000000 17.00 16.34 -1.66 -16.15 16
14 | 1187.500000 17.00 1619 -1.65 -16.15 -16
15 | 1250.000000 17.00 16.27 -1.B5 -16.15 -16
16 | 1312.500000 17.00 16.27 -1.65 -16.14 16
17 | 1375.000000 17.00 16.09 -1.64 1613 -16

> a | = =
iin (DU || Dty oLl B Create Yirtual Coupler File

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

e 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).

e 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

[ 31404 VIRTUAL CPL_16dB - Notepad

File Edit Format View Help
! mini-Circuits A
virtual coupling File for Coupler Part No: 86205A Serial Number: 31404 3
! Created By: Power Meter Software
! Using Power Sensor: Part No: PWR-6G+ Serial Number: 0806030007
! Power Rating: 0.32
! Created On: Jan 14,10
IF¥Note: virtual Coupling frequency is limited by the In/out Return Loss of the actual Coupler.
I
L et Actual-------- —-—-—--- virtual--------
'Frequency I.LOSS Coupling I.LOSS Coupling
! ?MHZ) (de) (de) (de) (de)
1. 000000 -1.50 -16.05 0 -16 __
101. 000000 -1.57 -16.04 0 -1a
500. 000000 -1.64 -16.07 0 -16
362, 500000 -1.60 -16.05 0 -16
625, 000000 -1.62 -16.07 0 -1a
687. 500000 -1.67 -16.10 0 -16
750, 000000 -1.63 -16.07 0 -16
812, 500000 -1.66 -16.09 0 -1a
875. 000000 -1.68 -16.11 0 -16
937. 500000 -1.68 -16.12 0 -16
1000, 000000 -1.67 -16.13 0 -1a
1062. 500000 -1.66 -16.14 0 -16
1125, 000000 -1.66 -16.15 0 -16
1187. 500000 -1.65 -16.15 0 -1a
1250. 000000 -1.65 -16.15 0 -16
1312, 500000 -1.65 -16.14 0 -16
1375, 000000 -1.64 -16.13 0 -1a
1437. 500000 -1.7 -16.15 0 -16
1500, 000000 -1.64 -16.11 0 -16
1562, 500000 -1.67 -16.15 0 -1a
1625. 000000 -1.77 -16.24 0 -16
1687. 500000 -1.68 -16.22 0 -16
1750, 000000 -1.7 -16. 26 0 -1a 3
—
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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.

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

Fiqure 55: Measurement Applications

. Meas. Applications E|@|PX|
~ Senzor Senal Humber:
= g
Becal ‘ Setup ‘ 0806030004

Measurement Applications

1. - Power Measurement of source

2. - High Power Measurerment using Yirtual Coupler {Up to +53 dBm)

3. - Continuous Power Monitoring Measurement (Low or High)

4. - Calibrating a Coupler (Extending Frequency range of a coupler
by converting to Virtual Coupler)

6. - Insertion Loss - 2 Port device (Attenuator, Filter.etc)
7.-Insertion Loss - 3 Port device (2 Way Splitter.Coupler]

8. -Gain

9. - Return Loss Measurement Using Coupler

10. - Calibrating Thru-Path {Create Offset File of Gain/Loss Path)

Back MNext

e Step 2. The Project Information menu will open (see Figure 56).

e 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

. Calibrating an Attenuator,

Project Information:

Project Name: |Attenuator 6db callibratiom for high signal meas.

Serial Number:

9030

Unit Type: Model Name:
|.f1‘-.ttenuatu:|r |BW-38W2+
Tested By: Date:

EL lan1210
Remarks:

Aftenuator BW-36W 2+ 9030

Safe Attenuator: (dB)

Safe Attenuator for Power Reference {Optional):

P56 Analog Signal Generator EGZE70 [S4M : MY 46521489, cal. Due 31/1241]
USE Average Power Sensor Pa'R-BG+ (1 0821][ 54 0808030007)

Load Yirtual Attenuator File: = |
Attenuator Part Number: P/N

[~ Safe Attenuator: (dB)

Safe Attenuator for D.U.T. Measurement {Optional):

Yirtual Attenuator File

Attenuator Serial Number: S5/N

D]

| Load Virtual Attenuator File: = |
Attenuator Part Number: P/N

Yirtual Attenuator File

Attenuator Serial Humber: S/N

D]

Motes:

< Back

1. IF masimum power bo sensor exceeds +20 dBm, a safe attenuatar iz required.
2. If zafe attenuator iz not flat, use Yitual Attenuatar CAL File [zee Calibrating an attenuator on Meas. Application screen).

MNext >

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

(see Figureb7).

e 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).

e 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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Note 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
% Test Plan

Test Plan: Frequency Measurement Points

Test Frequency List

= R # Freq Source Pur
egments ntire Ban
Frequency Entry [ Frequency Entry | (MHz) [dBm]

Seq| FreqStart Freq.Stop Ma. OF Source Start | Source Stop
# [kHz] [t4Hz=] Paintz [dBm] [dBm]

Build

Reset

?

Help

¥ SortByFreq¥alue W Sort By Poweralue | Eliminate Duplicate Points

< Back | MNext >

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

m. Jest Plan
Test Plan: Frequency Measurement Points Test Frequency List:
i # Freq Source Pwr
Segments Entire Band [MHz] [dBm)
Frequency Entry Frequency Entry ] 1000000 0.0
Seg.| FreqStart Freq Stop Mo, OF Source Start | Source Stop 2 03 DoRener L0
# [MHz] [MHz] Fuaints [dBm] [dBim] g 00X | 050
] i 01 > 0 0 4 E26.000000 | 0.00
ot T : T i 5 ¥50.000000 0.00
3 S - S - - L i 2 E | 875000000 @ 000
7 | 1000.000000 | 0.00
2 | 1125.000000 0.00
g 1250.000000 | 0.00
w 10| 1376.000000 | 0.00
Build 11 | 1500.000000 | 0.00
= 12 | 1625000000 000
13 | 1750.000000 | 0.00
Reset 14 | 1876.000000 | 0.00
e 15 | 2000.000000 | 0.00
2 16 | 2125.000000 | 0.00
Help 17 | 2250000000 | 0.00
18 | 2375000000 000
¥ SaitBy Freq'alue W Sort By Poweralue v Eliminate Duplicate Points 19 | 2500.000000 | 0.00 ft

e 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 Step 1: Power Reference In l key.
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Figure 59: Attenuator Measurement screen

. Project: Attenuator 6db callibratiom for hisignal meas.

@ O = ] & w Senzor Serial Humber:
Back kew Proj Recall Save Frirt [ ata Setup 0806030007
Model Name: |BW-36W2+
Serial No.: 19090
Application: Calibrating an Attenuator Black Diagram

Attenuator Measurement

:Step 1: Power Reference In

Step 2 Aftenuation Measurement

Fhsls

# Freq Source Pwr Pwar Refln Fead Pwr Al WAL
[tHz] [dEm] [dBm] [dEim] [dE] [dE]
1 1.000000 0.00
2 101, 000000 0.00
3 00, 000000 0.00
4 £25. 000000 0.00
] 750, 000000 0.00
E 875.000000 0.00
7| 1000000000 0.00
g | 1125.000000 0.00
9 | 1250000000 0.00
10 | 1375000000 0.00
11 | 1500000000 0.00
12 | 1625000000 0.00
13 | 1750000000 0.00
14 | 1875000000 0.00
16 | 2000000000 0.00
16 | 2125000000 0.00
17 | 2250000000 0.00
B @ e (]
Run Stop [v Dizplay On-Line Graph Create Attenuator File

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

e Step 11. Assemble the Power Reference In equipment setup.
e Step 12. Define/Confirm Setup settings (see 2.1. Setting

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

This document and its content are the property of Mini-Circuits. Page 64 of 148



CAMini-Circuits”®

Figure 60: Power Reference In Block Diagram .

=, Block Diagram

Reference In

Hiote:

Safe Attanuator (Opsonal),
To e used if rraximum power
o mensor axceeds « 20 <Bm,

e 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.

e Step 14 See results in Figure 61.
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Figure 61: Attenuator Measurement screen

@ 0 = H % M Sensor Senal Humber:
Back Mew Proj Fecall Save Print [1ata Setup 0806030007

Model Name: |BW-36W2+

Serial No._: 19090

Application: Calibrating an Attenuator Block Diagram

Attenuator Measurement

:5tep 1: Power Reference In

Step £ Aftenuation Measurement

 Ava| 3

# Freq Source Prar Pwr Refln Fead Pwr Aft, W At

[kHz] [dBrm] (dBm] [dBim] [dB] [dE]

1 1.000000 0.o0 -0.03

2 101.000000 0.o0 011

3 A00.000000 0.o0 -0.32

4 625000000 0.o0 -0.37

5 750.000000 0.o0 -0.41

5 875.000000 0.o0 -0.43

7 | 1000000000 0.o0 -0.45

8 | 1125000000 0.o0 -0.47

9 | 1250000000 0.o0 -0.50

10 | 1375.000000 0.o0 -0.55

11 | 1500000000 0.o0 -0.59

12 | 1625.000000 0.o0 061

13 | 1750000000 0.o0 -0.56

14 | 1875.000000 0.o0 061

15 | 2000000000 0.o0 -0.69

16 | 2125000000 0.o0 -0.70

17 | 2250000000 0.o0 -0.68

B @ i =
Run Stop v Display On-Line Graph Create Attenuator File

Step 2: Attenuation Measurement

e Step 15. Press key.

The Attenuation Measurement screen will open (see Figure 62).
e Step 16. Open Attenuation Measurement's Block Diagram setup (see Figure 63).

e Step 17. Assemble the Attenuation measurement equipment setup.
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e 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

. Project: Attenuator 6db callibratiom for hisignal meas.

Q 0 = = & | a
Back Mew Proj Recall Save Print Data Setup
Model Name: |BW-36W2+
Serial No.: 19090
Application: Calibrating an Attenuator

Attenuator Measurement

Step 1: Power Beference In

i Step 2: Attenuation Measurement

Sensor Senal Mumber:

0806030007

Block Diagram

T awg| 8
# Freq Source Pwr Pwar Refln Read Pwr ALt WAL
[MHz] [dEm)] [dBm] [dBm] [dB) [dB)

1 1.000000 Q.00 -0.03

2 101000000 Q.00 011

3 S00.000000 Q.00 -0.32

4 E25 000000 Q.00 -0.37

] Fa0.000000 Q.00 -0.41

E 875 000000 Q.00 -0.43

7 | 1000000000 Q.00 -0.45

8 | 1125000000 Q.00 -0.47

9 | 1250000000 Q.00 -0.80

10 | 1375000000 Q.00 -0.55

11 | 1500000000 Q.00 -0.59

12 | 1625000000 Q.00 -0.61

13 | 1750000000 Q.00 -0.56

14 | 1875000000 Q.00 -0.61

15 | 2000000000 Q.00 -0.69

16 | 2125000000 Q.00 -0.70

17 | 2250000000 Q.00 -0.68

[= " |
Run Stop

[v Continued Maode
[w Include On-Line Graph

Create Attenuator File
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Figure 63: D.U.T measurement Block Diagram.

u, Block Diagram

D.U.T Measurement

Mita:
Safa Attenuator (Dptional),
T be used if maxwmum power
o sersor exceads +20 dBm.

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

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

w. Project: Attenuator 6db callibratiom for hisignal meas.

@ 0O = =] = % Sensor Serial Number:
Back MNew Praj Recall Save Prirt D ata Setup 0806030007

Model Name: |BW-36W2+
Serial No.. 9090 @
Application: Calibrating an Attenuator Black Diagram

Attenuator Measurement

Step 1: Power Refarence In |

| Step 2. Attenuation Measurement |
[~ aval 8
Freg Source Pwr | PwiRefin | Read Pwr | At [ VAL
[MHz] idBr) | (dBm] | (dBm) | (dB) | (dB)
1 1.000000 0.00 003 558 5.5 £
2 | 101.000000 0.00 an -5.98 587 £
3 | 500.000000 0.00 032 621 529 5
4 | 525000000 0.00 037 625 588 5
5 | 750.000000 0.00 041 £.26 585 £
£ | 875.000000 0.00 043 -6.30 587 5
7 | 1000.000000 0.00 .45 634 589 5
8 | 1125.000000 0.00 0.47 636 583 £ —
9| 1250000000 0.00 050 .38 588 £ 5000
10 | 1375000000 0.00 .55 644 589 5
11_| 1500000000 0.00 059 -£.43 583 £
12 | 1625000000 0.00 061 -6.49 523 5
13 | 1750000000 0.00 056 647 5391 5
14 | 1875000000 0.00 061 -6.51 540 £
15 | 2000000000 0.00 {69 -G.56 587 5
16 | 2125000000 0.00 -0.70 659 589 5
17 | 2250000000 0.00 .68 -6.60 - -

[ @ I C =
Run Stop Iv Display On-Line Graph .

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

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

e 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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& 9090_VIRTUAL ATT_édB_Atennuator_6db

* HMini-Circuits
Uirtual Attenuation File for Attenuator Part Ho: BY-36W2+ Serial Humber: 9098
Created By: Power HMeter Software
Using Power Sensor: Part Mo: PWR-6G6+ Serial Humber: A8860830087
Created On: Jan 13,18
-—-fictual--- ----Uirtual---
Frequency I.LOSS I.LOSS
(HHz} (dB) (dB)
1.800888 -5 .87 -6
181 .0800808 -5 .87 -6
CAA.AAAAAA -5.9@ -6
6250800800 -5 .88 L]
750.000008 -5 .85 -6
875 .080000 -5 .87 -6
1000000008 -5 .88 L]
1125 _0000aa -5 _88 -6
1250080008 -5 .88 -6
1375 .00080080 -5 .89 -6
15008 0000088 -5._9a -6
1625 080008 1 L]
1750 .00080080 -5.92 -6
1875 .000008 -5.92 -6
2000 000008 -5 .87 L]
2125 _0000aa -5 _87 -6
22%0.080008 -5.98 -6
2375 .000008 -5.M L]
2500 _0000088 -5_92 -6
2625080008 -5.9% L]
27%0.0000080 -5.96 -6
2875 .000008 -5.94 -6
3000 ._000008 -5.94 L]
3125 .00080080 -5.97 -6
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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.

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

Figure 66: Measurement Applications

. Meas. Applications

~ Sensor Serial Humber:
= sl
Recal ‘ Setup ‘ 0806030004

Measurement Applications

1. - Power Measurement of source

2. - High Power Measurerent using virtual Coupler {Up to +53 dBm)

3. - Continuous Power Monitoring Measurement (Low or High)

4. - Calibrating a Coupler (Extending Frequency range of a coupler
by converting to Wirtual Coupler)

& - Calibrating an Attenuator (Waormalizing attenuation to nominal

value by converting to Virual Attenuator)

6_- Insertion Loss - 2 Port device {Attenuator, Filter et

7.~ Insertion Loss - 3 Port device (2 Way Splitter.Coupler]

8. -Gain

9 - Return Loss Measurement Using Coupler

10. - Calibrating Thru-Path {Create Offset File of Gain/Loss Path)

Back MNext

e Step 2. The Project Information menu will open (see Figure 67).

e 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

&, Insertion Loss 2 Port ﬂ @ E']

Project Information:

Project Name: |Attenuator 6dB

Unit Type: Model Name: Run Mo.:
|Attenuator GdB |Btt-360 2+ 0722

Lot MNo.: Tested By: Date:

E EL&.05 lJan 13,10
Remarks:

PSG Analog Signal Generator ES2570 [SAM : MY4ER21489, cal Due 31/12/11]
IISB Average Power Senzor PWwR-BG+ [1 0821] [ 5/M 0208030007]
Atteriator Byw- 364 2+ 3090

Safe Attenuator for Power Reference (Optional):

Safe Attenuator: (dB)

v Load Yirtual Atenuator File: = |!]I]9I]_VIHTUAL_A'I_I'_EdB_Atennuatur_ |

Attenuator Part Number: BWwW-36%2+ Attenuator Serial Number: 9090

Safe Attenuator for D.U.T. Measurement {Optional):
[~ Safe Attenuator: (dB)

M |oad Yirtual Attenuator File: = |9I]Ql]_VlHTUAL_A-I_l—_EdE_fDr_ﬂl‘tEﬂUEl |

Attenuator Part Number: BwW-36wW2+ Attenuator Serial Number: 9090

Motz
1. IF masimum power to zenzor exceeds +20 dBm, a zafe attenuator iz reguired.
2. If zafe attenuator iz not flat, use Yirtual Attenuator CAL File [see Calibrating an attenuatar on Meas. Application screen).

<« Back Mext >

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

e Step 4. Press Next key.
The Test Plan screen will open (see Figure 68).

e 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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e 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

= Test Plan

Test Plan: Frequency Measurement Points

Segments
Frequency Entry

Entire Band
Frequency Entry

Seq.| FregStart

Freq.Stop

Mo, OF

Source Start

Source Stop

i [MHz]

[MHz)

Points

[dBm)]

[dBm)

Test Frequency List

Freq

Source Pwr

[MHz)

[dBm]

Build
Reset |
Help
v SortBuFreg¥alue W Soit By PowerValue W Eliminate Duplicate Points
<« Back | Next >

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

This document and its content are the property of Mini-Circuits.
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Figure 69: Creating Test Frequency List

=, Test Plan

Test Plan: Frequency Measurement Points

Segments Entire Band
Frequency Entry Frequency Entry

Seg Freg.Start Freq.5top Mo, OF Source Start | Source Stop
# [MHz] [MHz] Paintz [dBrm) [dB )
1 1 | 1m | 2 | 17 17
2 500 g000 | 45 | 17 17
3

v Sort By Freq Value

[w Sort By PowerWalue | Eliminate Duplicate Paoints

Build

?

Help

Test Frequency List:

# Freg Source P
[MHz] [dBrm]
1 1.000000 17.00
2 101.000000 | 17.00
3 500000000 | 17.00
4 £25.000000 | 17.00
5 750.000000 | 17.00
g 876.000000 | 17.00
7 | 1000.000000 | 17.00
8 | 1125000000 17.00
3 | 1280.000000 | 17.00
10 | 1375.000000 17.00
11 | 1500.000000 17.00
12 | 1625.000000 17.00
13 | 1750000000 17.00
14 | 1875.000000 17.00
15 | 2000.000000 17.00
16 | 2125000000 17.00
17 | 2250000000 17.00
18 | 2375.000000 17.00
19 | 2500000000 17.00

< Back |

Next > |

Step 8. Press Next key. The [.LLOSS 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).

e Step 9. Press

Step 1: Power Reference In l key.

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

(see Figure 71).

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

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

page 5).

This document and its content are the property of Mini-Circuits.
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Figure 70: I.LOSS Measurement screen

. Project: Attenuator 6dB

@ 0 = n % M Sensor Seral Mumber:
Back Mew Proj Recall Save Frint Data Setup | 0806030007
Model Name: |BW-36W2+
Run No.: 0722
Application: Insertion Loss 2 Port Block Diagram

1.LOSS Measurement

:Step 1: Power Reference In

Step 2: D.LLT Measurement

[ Aval 8 bMeasured | |Loss Spec
Freq Source Pwr | PwrHef In | Read Puwr |.Lozs bin b ax Pazz/Fail | Safe Alt. || =
[MHz] [dEm] [dBm] [dEm)] [dE] [dE] [dE] [dE]
1 1.000000 17.00
2 1071000000 17.00
3 SO0 000000 17.00
4 E25. 000000 17.00
] FA0.000000 17.00
G 275 000000 17.00
7| 1000000000 17.00
g | 1125000000 17.00

3 | 1250.000000 17.00
10 | 1375.000000 17.00
11 | 1500000000 17.00
12 | 1625000000 17.00
13 | 1750.000000 17.00
14 | 1875.000000 17.00
15 | 2000000000 17.00
16 | 2125.000000 17.00
17 | 2250.000000 17.00 j

b m |[FE
Hun Stop | [v Dizplay On-Line Graph
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Figure 71: Power Reference In Block Diagram

wi. Block Diagram

Reference In

Hintar

Safe Attanuator (Opsonal),

To be used if raximum power
fo sensor exceeds +20 ¢Bm,

e 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.

e Step 14 See results in Figure 72.
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Figure 72: Power Reference In

&, Project: Attenuator 6dB @

O

Mew Proj

o

Back Recal

Eq ‘

E

Print Data

e

Setup

Model Name: |BW-36W2+
Run No.: 0722

Application: Insertion Loss 2 Port
I.LLOSS Measurement

|§Step 1: Power Reference In

Step 2: D.UT Measurement

[~ Awg| 8

Sensor Serial Number:

0806030007

Block Diagram

-

AScale | M.Scale | P.Search | D=1 | Dam | color: &

hMeasured | |Loss Spec
# Freg Source P | PeiRef In | Fead Pur |.Loss Min | Max | Pass/Fail [ Safe st [| «
[MHz) [Bm) | (dBm) [dBm) [dB] [dBm) | [dBm) | 1de) -
R AR RS e e o R B S
2 101.000000 17.00 16.75
3 | 500.000000 17.00 16.51 .... .. ..
4 | E25.000000 17.00 16.46
5 | 7h0.000000 17.00 16.33
B 875.000000 17.00 16.34
7 | 1000.000000 17.00 16.34
8 | 1125.000000 17.00 16.38
9 | 1250.000000 17.00 16.31
10 | 1375.000000 17.00 16.03
11 | 1500.000000 17.00 16.11
12 | 1625.000000 17.00 16.08
13 | 1750.000000 17.00 16.41
14 | 1875.000000 17.00 16.40
15 | 2000.000000 17.00 16.38
16 | 2125000000 17.00 16.30
17 | 2250.000000 17.00 16.32 j
g |
Run Stop [v Dizgplay On-Line Graph
Step 2: D.U.T Measurement
e Step 15. Press P key.

The D.U.T Measurement screen will open (see Figure 73).

e Step 16. Open D.U.T Measurement's Block Diagram setup (see Figure 74).

e Step 17. Assemble the D.U.T Measurement equipment setup.

This document and its content are the property of Mini-Circuits.
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Figure 73: D.U.T Measurement screen

. Project: Attenuator 6dB

@ 0 = E % @ﬁ Senzsor Serial Humber:
Back Mew Proj Recall Save Frint Data Setup 0806030007
Model Name: |BW-36W2+
Run No.: 0722
Application: Insertion Loss 2 Port Block Diagram
|.LLOSS Measurement
Step 1: Power Reference In
Step 2: D.U.T Measurement
| Ava] & Measured || Loss Spec
Freq Source Pwr| PwiRef ln | Read Pur |.Loss Min Max | Pazz/Fail | Safe Al
[MHz] [dEim] [dEim] [dEm] [dB] [dBm] | [dBm] [dB]
1 1.000000 17.00 1E.84
2 | 101.000000 17.00 1E.75
3 | 500000000 17.00 1E.51
4 | B25.000000 17.00 1E.46
5 | 750.000000 17.00 1E.33
E | 875.000000 17.00 16.34
¢ | 1000.000000 17.00 16.34
8 | 1125000000 17.00 1E.38
9 | 1250000000 17.00 1E.31
10 | 1375000000 17.00 1E.09
11 | 1500.000000 17.00 1E6.11
12 | 1625000000 17.00 1E.08
12 | 1750000000 17.00 1E.41
14 | 1875000000 17.00 1E.40
15 | 2000000000 17.00 1E.38
16 | 2125.000000 17.00 1E.30
17 | 2250000000 17.00 1E.32 -
) ; D.U.T. No: DUT Serial No.:
o= = — -
RBun Stop ‘ [v Dizplay On-Line Graph |<I 3 | > | | unit1(8)

e Step 18. Enter spec. data (If available).
[see explanation 3.4.2.2 Spec. Definitions on page 21].

e Step 19. You can enable Continuous Mode if necessary for your application.
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Figure 74: D.U.T measurement Block Diagram .

u, Block Diagram

D.U.T Measurement

Frequency:
Power:

Mita:

Safe Atteruator (Dptionad),

T be used if maxwmum power
o sersor exceads +20 dBm.

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).

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

& Project: Attenuator 6dB E

@ O = =] & W Senszor Serial Number:
Back Mew Proj Fecall Save Print D ata Setup 0806030007

Model Name: |[BW-36W2+
Run No.: 0722

Application: Insertion Loss 2 Port Block Diagram

|.LOSS Measurement

Step 1: Power Reference In |

Step 2: D.U.T Measurement | — -

&
[ avol 8 Measured | |.Loss Spec | A.Scale | M..’-‘malel P.Searchl D«:Ml D&M |CDIDr5 =1 |
Freg Saurce Pwr| PwrRefIn | Read Pwr I.Logs Min | Max | Pass/Fail | Safean || « 050 dB i
[MHz] [Em] | (dBm) | (dEm) (dB) (dBm) | [dBm] T

1 1.000000 17.00 16.84 521 -B.78 B

2 | 101.000000 17.00 16.75 510 .78 -6.35 -5.65 B

3 | 500.000000 17.00 16.51 483 -B.79 -B.35 -B.65 B

4 | B25.000000 17.00 16.46 4.80 .78 -6.35 -5.65 B

5 | 7h0.000000 17.00 16.33 LXd B.77 -B.35 -B.65 B

6 | 8v5.000000 17.00 16.34 4.63 .78 -6.35 -5.65 B

7 | 1000.000000 17.00 16.34 467 -B.78 -B.35 -B.65 B

8 | 1125.000000 17.00 16.38 4.7 .78 -6.35 -5.65 B

9 | 1250.000000 17.00 16.31 464 -B.78 -6.35 -B.E5 B

10 | 1375000000 17.00 16.09 4.43 .77 -6.35 -5.65 B

11 | 1500.000000 17.00 16.11 442 -5.80 -6.35 -B.E5 B

12 | 1625.000000 17.00 16.08 4.40 -5.80 -6.35 -5.95 Fail B

13 | 1750.000000 17.00 16.41 468 -5.82 -6.35 -5.95 Fail B

14 | 1875.000000 17.00 16.40 4.68 -5.82 -6.35 -5.95 Fail B

15 | 2000.000000 17.00 16.38 474 B.77 -6.35 -5.95 Fail B

16 | 2125.000000 17.00 16.30 4.61 -5.80 -6.35 -5.95 Fail B

17 | 2250.000000 17.00 16.32 461 -B.78 -6.35 -B.E5 B ﬂ

DUT Senal No.:
unit1(B)

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

e 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]

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

Figure 76: Measurement Applications

= Meas. Applications

~ Sensor Senal Humber:
= vl
Recal ‘ Setup | 0806030004

Measurement Applications

1. - Power Measurement of source

2. - High Power Measurement using virtual Coupler {Up to +53 dBm)

3. - Continuous Power Monitoring Measurement (Low or High)

4. - Calibrating a Coupler (Extending Frequency range of a coupler

by converting to Wirtual Coupler)

5. - Calibrating an Aftenuator (Normalizing attenuation to nominal
valle by converting to Virual Attenuator)

6. - Insertion Loss - 2 Port device (Attenuator Filter.etc)

7 - Insertion Loss - 3 Port device (2 YWay Splitter Cour

8.-Gain

9. - Keturn Loss Measurement Using Coupler

10. - Calibrating Thru-Path (Create Offset File of Gain/Loss Path)

oy

Back MNext
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10.1 Coupler Measurements.
e Step 1. The Project Information menu is now open (see Figure 77).

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

e 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

& [nsertion Loss 3 Port

Project Information:

Project Name: |BI-DIRECTIONAL COUPLER BDCN-1525

Model Name: Run No.:
| Coupler [BDCN-1525 -
T Tested By: Date:
|- [E.LaGS [Jan 12,10

Remarks:
PSG Analog Signal Generator ES2570 [SAN : MY4E6521489, cal. Due 31/12/11]

USE Avwerage Power Sengor PWR-BG+ (1 0821] [ 5/M 0306030007]
Attenuator Buw-38Ww 2+ 9080

Safe Attenuator for Fower Reference (Optional):

Safe Attenuator: (dB)

W Load Virtual Attenuator File: = | J030_VIRTUAL_ATT_6dB_coupler [

Attenuator Part Number: Attenuator Attenuator Serial Number: Number:

Safe Attenuator for D.U.T. Measurement {Optional):
[~ Safe Attenuator: (dB)

¥  Load Virtual Attenuator File: = | J030_VIRTUAL_ATT_BdB_coupler [

Attenuator Part Number: Attenuator Attenuator Serial Number: Number:

M otes:
1. IF masimum power o zenzor exceeds +20 dBm, a zafe attenuator iz required.
2. If zafe attenuator iz not flat, uze Virtual Attenuator CAL File (zee Calibrating an attenuator on Meaz. Application screen).

MNext >

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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e Step 4. Press Next key. The Test Plan screen will open (see Figure 78).

e 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).

e 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

. Test Plan
Test Plan: Frequency Measurement Points Test Frequency List:
= : e # Freg Source Pwr
egments [ ntire Ban |
Frequency Entiy Frequency Entry Lulils] L
Seqg.| FregStart Freq.Stop Mo. OF Source Start | Sournce Stop
i [MHz] [MHz] Points [dBm] [dBm]

Build

Help

|v Sort By FreqWalue |w Sort By PowerValue |w Eliminate Duplicate Points

<« Back | MNext > |

e Step 7. Press Build key to create a Test Frequency List
(see Figure 79).
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Figure 79: Test Frequency List

% Test Plan
Test Plan: Frequency Measurement Points Test Frequency List:
i # Freq Source Pur
Segments Entire Band [MHz] [dBm]
Frequency Entiy Frequency Entry 1 T4, 00000 700
Seq| FregStart Freq.Stop Mo, Of Source Start | Source Stop = sl Ln iRah
- 3 BE4. 000000 17.00
bid [MHz] [MHz] Puoints [dBim) [dEm]

4 884000000 17.00

1 524 924 G 17 17
i 1 i 1 5 904. 000000 17.00

2 SE0 1EED 15 17 17
i : 1 : i 1 5 924.000000 17.00

3 1710 2160 10 17 17
i : 1 : T 1 7 9E0. 000000 17.00

4 2170 2820 a 17 17
5 SRoE SEoE 1 ] i 17 1 17 8 | 1010.000000 17.00
£ : 1 i 1 3 | 1060.000000 17.00
I—' 10 | 1110.000000 17.00
Build 11 | 1160.000000 17.00
= 12 | 1210000000 17.00
13 | 1260000000 17.00
Reset 14 | 1310000000 17.00
15 | 1360.000000 17.00
® 16 | 1410000000 17.00
Help 17 | 1460.000000 17.00
18 | 1510.000000 17.00

¥ Sort By Freqialue [ Sort By PowerYalue [w Eliminate Duplicate Paints 13 | 1560.000000 17.00 i

< Back | Next >

e 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 1: Power Reference In

e Step 9. Press l key.

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

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

e 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

w. Project: BI-DIRECTIONAL COUPLER BDCH-1525

@ 0 = E % Eﬁﬁ Senzor Senal Humber:
Back Mew Proj Recall Save Print D ata Setup 0806030007
Model Name: |BDCN-1525
Run No.: -
Application: Insertion Loss 3 Port - Coupler Block Diagram

|.LOSS Measurement

:Step 1: Power Reference In

otep 30 In-Cpl Measurement

Step 28 In-Out bMeasurement

Step 4 Isalation Measurement

[ Aval 8 teasured Spec
Freq Source Pwr | PwrBef In | In-Out | InCPL |50 Drirct bin Maw | Pasz/Fail| Safe At |
[Hz] [dBm] [dBm]) [dE] [dE] [dE] [dE] [dB] | [dE] [dB]
1 | 824.000000 17.00
2 | 844.000000 17.00
3 | B64.000000 17.00
4 | 884.000000 17.00
5 | 904.000000 17.00
E | 924.000000 17.00
7 | 960.000000 17.00
g |1010.00000C) 17.00
9 |1060.00000C) 17.00
10 (1110.00000C(  17.00
11 [1160.00000C(  17.00
12 (1210.00000C(  17.00
13 [1260.00000C(  17.00
14 (1310.00000C(  17.00
15 (1360.00000C(  17.00
16 (1410.00000C(  17.00
17 [1460.00000C(  17.00 ﬂ

[v Dizplay On-Line Graph

b= =
Run Stop
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Figure 81 : Power Reference In Block Diagram

wi. Block Diagram

Reference In

Hintar

Safe Attanuator (Opsonal),

To be used if raximum power
fo sensor exceeds +20 ¢Bm,

e 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.

e Stepl4. See Power Reference In results (Figure 82).
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Figure 82: Power Reference In

w. Project: BI-DIRECTIONAL COUPLER BDCH-1525

@ O = = = W Senzor Sernial Humber:
Back Mew Praoj Recall Save Fririt [ ata Setup 0806030007

Model Name: |BDCN-1525

Run No.: |—

Application: Insertion Loss 3 Port - Coupler Block, Diagram

.LLOSS Measurement

:Step 1: Power Reference In tep 30 In-Cpl Measurement

Step 28 In-Out bMeasurement step 4 [zalation Measurement

| Ava] 8 teasured Spec

Freq Source Pwr | PwrBef In | In-Out | InCPL 150 Drirct kdin Maw |Paszz/Fail| Safe Aft |
[tHz] [dErn] [dBm] [dE] [dE] [dE] [dE] [dB] [ [dE] [dE]

1 | §24.000000 17.00 16.37

2 | 844.000000 17.00 16.33

3 | B64.000000 17.00 16.37

4 | B54.000000 17.00 16.33

5 | 904.000000 17.00 16.32

£ | 924.000000 17.00 16.31

¥ | 960.000000 17.00 16.31

5 |1010.00000C)  17.00 16.32

9 |1060.00000C)  17.00 16.39
10 (1110.00000C(  17.00 16.37
11 [1160.00000C(  17.00 16.34
12 (1210.00000C(  17.00 1626
13 [1260.00000C( 17.00 16.31
14 (1310.00000C(  17.00 16.30
15 [1360.00000C( 17.00 16.23
16 (1410.00000C( 17.00 16.06
17 [1460.00000C( 17.00 16.07 ﬂ

2 o | I Continuous Mode
Run Stop | v Dizplay On-Line Graph
e Step 15. Press Step 2: In Out Measurement key.

The Coupler's In Out Measurement screen will open (see Figure 83).

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

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

This document and its content are the property of Mini-Circuits. Page 87 of 148



CAMini-Circuits”®

Figure 83: In Out Measurement

. Project: BI-DIRECTIONAL COUPLER BDCN-1525

@ O = = = ﬁﬂ} Senzor Senal Mumber:
Back Few Proj Recall Save Print Data Setup 0806030007
Model Name: |BDCN-1525
Run No.: -
Application: Insertion Loss 3 Fort - Coupler

|.LOSS Measurement

otep 1: Power Reference In

otep 3 In-Cpl Measurement

Step 2: In-Out Measurement

step 4 |solation Measurement

[~ Awg| 8

Measured Spec
# Freq Source Pwr| PwiBefln | In-Out | In-CPL 150 Dhirct kin Max |Pass/Fail| Safe Al | =
[KHz] [dBm] [dBm] [dB] [dE] [dE] [dB] [dB] | [dB] [dE]

1 | 824.000000 17.00 16.37

2 | 844.000000 17.00 16.38

3 | 8E4.000000 17.00 16.37

4 | 884.000000 17.00 16.33

5 | 904.000000 17.00 16.32

B | 924.000000 17.00 16.31

7 | 980000000 17.00 16.31

g [1010.00000Cf  17.00 16.32

3 |[1060.00000C(  17.00 16.39

10 |1170.00000C)  17.00 16.37

11 |1160.00000C)  17.00 16.34

12 |1210.00000C)  17.00 16.26

13 |1260.00000C)  17.00 16.31

14 |1310.00000C)  17.00 16.30

15 |1360.00000C)  17.00 16.23

16 |1410.00000C)  17.00 16.06

17 |1460.00000C)  17.00 16.07 ﬂ

- D.UT. Ho: DUT Senal Ho.:
3 @ :
Run Stop | v Display On-Line Graph < | 10 ‘ * | |

Step 18. Enter spec. data (If available).

[see explanation 3.4.2.2 Spec. Definitions on page 21].

Note

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

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.)
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Fig
% Block Diagram

ure 84: In-Out Measurement In Block Diag

Coupler’s |. Loss Measurement

Mt
Safe Atlerualor {Opthonal),
Ta be used if maximum posar
%0 sensor exceeds +20 dBm

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

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

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

e Step 24. In Out Measurement data received
(see Figure 85).
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Figure 85: In-Out Measurements

&. Project: BI-DIRECTIONAL COUPLER BDCN-1525

Q D = = & |
Back MNew Praj Recall Save Print Data Setup
Model Name: |BDCMN-1525
Run No.: -
Application: Insertion Loss 3 Port - Coupler

I.LOSS Measurement

Step 1: Power Reference In |

Step 3 In-Cpl Measurement

Sensor Senial Number:

0806030007

Block Diagram

Step 2: In-Out Measurement | Step 4: |solation Measurement

[~ Awg| 8

| ;

Measured In-Out AScale | M.Scale | P.search | D= m | Dam | colorr &

i Freq | Sowce Pwr| PwiRefln [In-Out] InCPL| 150 | Dict | Min | Max |Pass/Fail Safe &t [ «

[MHz] [Bm) | (dBm) | (dB) | (dB] [ (dB) | (dB) | (dB) | (dB) |__(dE)
1 | §24.000000 17.00 16.37 -0.37 0.5 0.3 B
2 | 844.000000 17.00 16.38 037 0.5 0.3 &
3 | 864.000000 17.00 16.37 -0.39 0.5 0.3 &
4 | 854.000000 17.00 16.33 -0.43 0.5 0.3 &
5 | 904.000000 17.00 16.32 -0.37 0.5 0.3 B
E | 924.000000 17.00 16.31 -0.40 0.5 0.3 &
7 | 960.000000 17.00 16.31 -0.47 0.5 0.3 &
8 (1010000000 17.00 16.32 -0.48 0.5 0.3 &
9 [1060.00000C( 17.00 16.33 -0.48 0.5 0.3 &
10 |11710.00000C)  17.00 16.37 -0.45 0.5 0.3 B
11 |11680.00000C)  17.00 16.34 -0.53 0.5 0.3 Fail &
12 |1210.00000C) 17.00 16.26 -0.56 0.5 0.3 Fail B
13 |1260.00000C 17.00 16.31 -0.54 0.5 0.3 F ail &
14 |1310.00000C 17.00 16.30 -0.52 0.5 0.3 F ail &
15 |1360.00000C) 17.00 16.23 -0.57 0.5 0.3 Fail &
16 |1410.00000C) 17.00 16.06 -0.57 0.5 0.3 Fail B
17 |1460.00000C) 17.00 16.07 -0.56 0.5 0.3 Fail B j

> = r i D.U.T. No: DUT Serial Ho.:
Run Stop Iv Display On-Line Graph UNIT#1(5)
e Step 25. Press Step 3: In-Cpl Measurement key.
The Coupler's In-Cpl Measurement screen will open (see Figure 86).
e Step 26. Open In-Cpl Measurement's Block Diagram setup (see Figure 87).

e Step 27. Assemble the Coupler's In - Cpl Measurement equipment setup.
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Figure 86: In-Cpl Measurement

w. Project: BI-DIRECTIONAL COUPLER BDCH-1525

@ 0O = E % m Sensor Senal Humber:
Back Mew Proj Recall Save Frint D ata Setup 0806030007

Model Name: |BDCN-1525

Fun No.: -

Application: Insertion Loss 3 Port - Coupler Block, Diagram

|.LOSS Measurement

Step 1. Power Reference In :Step 3: In-Cpl Measurement

otep 20 In-Out Measurement otep 4 |salation Measurement

| Avgl 8 Measured In-Out

Freq Source Pwr| PwiRefln | In-Out [ In-CPL| 150 Dirct hin Max |Paszs/Fail| Safe At | -
[MHz] [dBm] [dBm] [dB] [dB) [dB) [dB] [dB] [dB] [dB)

1 | 824 000000 17.00 16.37 037 -6

2 | 844 000000 17.00 16.38 0,37 -6

3 | 8B4.000000 17.00 16.37 0,29 -6

4 | 884000000 17.00 16.33 -0.43 -6

5 | 904000000 17.00 16.32 0,37 -6

B | 924.000000 17.00 1E.1 -0.40 -6

7 | 960.000000 17.00 1.1 -0.47 -6

2 | 1010.00000C 17.00 16.32 -0.48 -6

9 |1060.00000C 17.00 1629 -0.48 -6
10 (11710.00000C 17.00 16.37 -0.45 -6
11 [1160.00000C 17.00 16.34 -0.53 -6
12 (1210.00000C 17.00 1E.26 -0.56 B
13 [1260.00000C 17.00 1.1 -0.54 B
14 (13710.00000C 17.00 1E.30 -0.52 B
15 [1360.00000C 17.00 16.23 -0.57 B
16 (14710.00000C 17.00 1E.06 -0.57 B
17 [1460.00000C 17.00 16.07 -0.56 - j

. = r EE D.U.T. Ho: DUT Senal No.:
Bun Stop | v Display On-Line Graph < | b | b | | UNIT#1(5)

e Step 28. Enter spec. data (If available).
[see explanation 3.4.2.2 Spec. Definitions on page 21].

e Step 29. You can enable Continuous Mode if necessary for your application.

Note Insure final signal power at coupling port exceeds -30dBm to allowing

accurate reading by Power Sensor.
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Figure 87: Coupler’s In-Cpl Measurement Block Diagram .

. Block Diagram

ler’ ling M men

ot

Sale Attemator (Optional),
Tes b usad If maximum powes
0 senser exceeds +20 d&m.

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

& Project: BI-DIRECTIONAL COUPLER BDCN-1525

@ O = (=] = W Senzor Serial Mumber:

Back Mew Proj Recall Save Frint Data Setup 0806030007
Model Name: |BDCN-1525
Run No.: -
Application: Insertion Loss 3 Port - Coupler Block Diagram

LLLOSS Measurement
Step 1: Power Reference In | Step 3: In-Cpl Measurement |
Step 2 In-Out Measurement | Step 4: |solation Measurement |
]|
[ aval 8 Measured In-CPL A.5cale | M.5cale | P.5earch | D= | pam | color: &
i Freq | Souce Pur| PwiRefin | InOut [In-CPL] IS0 | Dirct | Min | Max |Pass/Fail Safe att. | «
(MHz] (Bm) | (@Bm] | (4] | (dB) | (6] | (dB) | (dB) | (dB) |_(B)
1 | §24.000000 17.00 16.37 037 1819 0 <2686 11EF | B0 120 &
2 | §44.000000 17.00 16.38 037 4803 2674 17 B0 420 B
3 | 864.000000 17.00 16.37 033 | 1480 0 -2666 | 11FE 0 1ED 0 120 &
4 | 884.000000 17.00 16.33 043 1477 -2685 | 1178 B0 20 &
5 | 904.000000 17.00 16.32 037 1455 0 -2639 0 1184 60 120 &
6 | 924.000000 17.00 16.31 040 0 1443 22635 11592 60 140 &
7 | 960.000000 17.00 16.31 046 1426 2623 1197 B0 120 B
8 (1010.00000Ci 17.00 16.32 048 0 1396 -2610 0 1214 B0 120 &
9 (1060.00000C{ 17.00 16.39 048 4372 2593 1227 B0 -1ED Fail B
10 (1110.00000C)  17.00 16.37 044 1341 2882 124 B0 ED Fail &
11 (1160.00000C)  17.00 16.34 052 0 1326 0 -2580 | 1254 0 B0 B0 Fail &
12 (1210.00000C)  17.00 16.26 085 12597 2873 1276 160 B0 Fail &
13 |1260.00000C) 17.00 16.31 053 1278 -2872 12594 60 16D F il &
14 |1310.00000C) 17.00 16.30 -0.51 1286 0 -2567 0 1311 | 60 120 B
15 |1360.00000C) 17.00 16.23 057 1243 -7 1328 B0 20 &
16 |1410.00000C) 17.00 16.08 057 217 2872 4385 B0 120 B
17 (1460.00000C) 17.00 16.07 056 | 1204 0 -2584 0 1380 60 20 & j
> = B Gl Mgk D.U.T. No: DUT Serial No.:
Run Stop [v Display On-Line Graph UNIT#1(8)

e Step 35. Press Step 4: Isolation Measurement key.

The Coupler's Isolation Measurement screen will open (see Figure 89).

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

e Step 37. Assemble the Coupler's Isolation Measurement setup.
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Figure 89: Isolation Measurement

w. Project: BI-DIRECTIONAL COUPLER BDCH-1525

@ O = E % m Senzor Senal Mumber:
Back Mew Proj Recall Save Frint D ata Setup 0806030007

Model Name: |BDCN-1525

Fun No.: -

Application: Insertion Loss 3 Fort - Coupler Block, Diagram

.LLOSS Measurement

otep 1: Power Reference In otep 3: In-Cpl Measurement

step 20 In-Out Measurement Step 4: Isolation Measurement

[ Ava] & Measured Spec

Freq Source Pwr| PwiRefln | In-Out | In-CPL | 150 Dirct hin Max |Pasz/Fail| Safe Al | «
[tHz] [dBm] [dBm] [dB] [dB] [dB] [dB] [dB] | [dB] [dB]

1 | 824.000000 17.00 16.37 037 1617 1169 -B

2 | 844.000000 17.00 16.38 037 | 1602 -11.73 -6

3 | 864.000000 17.00 16.37 040 | -14.89 -11.78 -6

4 | 834.000000 17.00 16.33 044 | 1476 -11.79 -6

5 | 904000000 17.00 16.32 038 1454 -11.86 -6

6 | 924.000000 17.00 16.31 040 0 1442 -11.93 -6

¢ | 960.000000 17.00 16.31 047 | 1425 -11.99 -6

8 [1010.00000C)  17.00 16.32 043 | 1395 1215 -6

9 [1060.00000C) 17.00 16.39 048 1371 1229 -6
10 [1110.00000C(  17.00 16.37 045 0 134 1242 -6
11 [1160.00000C(  17.00 16.34 053 | 1325 1255 -6
12 [1210.00000C(  17.00 16.26 056 | 1296 1277 B
13 [1260.00000C(  17.00 16.31 054 | 1277 12,96 B
14 [130.00000C(  17.00 16.30 052 | 1256 1211 B
15 [1360.00000C(  17.00 16.23 057 | 1243 13,28 B
16 [1410.00000C(  17.00 1E6.06 058 | 1216 1356 B
17 [1460.00000C(  17.00 16.07 056 | 1204 -13.80 B j

. = B Gt D.UT. HNo: DUT Serial Ho.:
Run Stop | v Display On-Line Graph I 9 | b ‘ | UNIT#1(9)

e Step 38. Enter spec. data (If available).
[see explanation 3.4.2.2 Spec. Definitions on page 21].

e 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

% Block Diagram

ler's Isolation Measurement

Hata:

Sale Altarwator (Opbanal)
Tio e wsad H rmaximum powes
10 sensor axceeds 420 dEm.

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

& Project: BI-DIRECTIONAL COUPLER BDCN-1525

@ O = (] =} @ Sensor Serial Number:
Back Mew Proj Fecall Save Frint D ata Setup 0806030007

Model Name: |BDCN-1525

Run No.: -

Application: Insertion Loss 3 Port - Coupler Block Diagram

.LLOSS Measurement
Step 1: Power Reference In | Step 3 In-Cpl Measurement |
Step 2: In-Out Measurement | Step 4: Isolation Measurement | |
x|
[ Aval 8 Measured ISO Spec | A Scale | M.Scale I P_Search | D-=M I D&M |CDIDr! = |
i Freq | Source Pur| PwRefln [ InOut [ InCPL [ 150 | Diret | Min | Max |Pass/Fail Safe &t | «
[MHz] [dBm) | (dBm] 98] | (@) | (dB) | [dB) | idE] | idE) | 1

1 | 824.000000 17.00 16.37 037 | 1513 -2686 | 1167 270 250 B

2 | 844.000000 17.00 16.38 037 1803 2674 1171 270 260 B

3 | BE4.000000 17.00 16.37 039 | 1490 -2666 | 1176 270 250 B

4 | 884.000000 17.00 16.33 043 1477 -2885 0 1178 270 280 B

5 | 304.000000 17.00 16.32 037 ) 1485 0 -2639 ) 1184 270 260 B

£ | 924.000000 17.00 16.31 040 | 1443 22635 1182 270 280 B

7 | 960.000000 17.00 16.31 046 1426 0 2623 1197 2700 250 -6

g |10n0.00000C)  17.00 16.32 048 0 1396 -2600 0 1214 270 260 B

9 |10g0.00000C)  17.00 1E.39 048 0 1372 -2883 ) 1227 270 260 Fail -B
10 [1110.00000C(  17.00 16.37 044 0 1341 -2BE2 ) 1241 2700 260 Fail -6
11 (1160.00000Cf  17.00 16.34 052 | 1326 -2580 | 1254 270 260 Fail B
12 (1210.00000Cf  17.00 1E.26 088 | 1297 -2873 ) 1276 270 280 B
13 [1260.00000C( 17.00 16.31 053 1278 -25F2 0 12594 2700 250 -6
14 (1310.00000Cf  17.00 16.30 051 | 1256 -2567 | 1311 270 250 B
15 (1360.00000Cf  17.00 16.23 057 | 1243 2871 1328 270 280 B
16 [1410.00000C( 17.00 16.06 057 1217 -28F2 0 1385 20 250 -6
17 (1460.00000Cf  17.00 16.07 056 | 1204 -25.84 | 1380 270 250 B j

> = B Carfiae e . D.U.T. No: DUT Serial Mo.:
Fun Stop Iv Display On-Line Graph ~ |£ UNIT#1(8)

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

e 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:

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

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

e 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

&, Insertion Loss 3 Port

Project Information:

Project Name: [Splitter QCN 1700-2700

Unit Type: Model Mame: Run No._:
W [QCN 1 700-2700 B

Lo = Tested By: Date:

E EL Wan12.10

Remarks:

PSGE Analog Signal Generator ES2570 [S/M - MY4E521489, cal. Due 31412/11]
IU5SE Avverage Power Sensar PWwWR-BG+ (1 0821][ 5/M 0306030007]

Safe Attenuator for Power Reference (Optional):
[~ Safe Attenuator: (dB)

v Load Virtual Attenuator File: = |9|]9|]_V|RTUAL_A-|_|—_EE|B_ SpliterQC [
Attenuator Part Number: Bw-36w2+ Attenuator Serial Number: 9090

Safe Attenuator for D.U.T. Measurement {(Optional):
[~ Safe Attenuator: (dB)

M Load Virtual Attenuator File: = |9|]9|]_V|RTUAL_A-|_|—_EE|B_ SpliterQC [
Attenuator Part Number: Bw-36w2+ Attenuator Serial Number: 9090

Motes:
1. IF masimum power to zensor exceeds +20 dBm, a zafe attenuator iz required.
2. IF zafe attenuator iz not flat, uee Virtual Attenuator CAL File [zee Calibrating an attenuator on Meas. Application screen).

< Back MNext >

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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e Step 4. Press Next key. The Test Plan screen will open (see Figure 93).

e 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).

e 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

. Test Plan

Test Plan: Frequency Measurement Points

Segments Entire Band
Frequency Entiy Frequency Entry

Seq.| FreqgStart Freq.Stop Mo. OF Source Start

Source Stop

i [MHz] [MHz] Paintz [dEBm]

[dBm]

Test Frequency List:

Freq

Source Pwr

iMHz]

[dBm)

Build
Reset
Help
v SortByFreq¥alue W Sot By PowerWalue W Eliminate Duplicate Points
< Back | Next >

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

& Test Plan

Test Plan: Frequency Measurement Points

Segments Entire Band
Frequency Entry Fregquency Entry

Seg.| Freq. Start | Freq.5top | No. OF | Source Start | Source Stop
#| MHz | [MHzl | Points | [dBm] |  [dBm]
1700 1700 1800 5 17 17

2 1820 2000 g 17 17

3 2020 2400 19 17 17

4 2420 2700 14 17 17

5

[vw Sort By FreqWalue v Sort By PowerWalue v Eliminate Duplicate Points

Build

Reset

dl

Help

Test Frequency List

& Freg | Source Pwr
MHzl | [dBm)
1 | 1700.000000 17.00
2 | 1725.000000 17.00
3 | 1750.000000 17.00
4 | 1775.000000 17.00
5 | 1800.000000 17.00
£ | 1820.000000 17.00
7 | 1856.000000 17.00
8 | 1892000000 17.00
3 | 1328.000000 17.00
10 | 1964.000000 17.00
11 | 2000.000000 17.00
12 | 20200000000 17.00
13 | 2041111111 17.00
14 | 20B2.222222 17.00
15 | 2083333333 17.00
16 | 2104.444444 17.00
17 | 2125555556 17.00
18 | 2146.BEEEET 17.00
19 | 21E7.777778 17.00

<« Back

Mext >

e 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 1: Power Reference In

e Step 9. Press

e Step 10. Open Power Reference In measurement's Block Diagram setup
(see Figure 96).

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

e Step 12. Define/Confirm Setup settings

l key.

(see 2.1. Setting communication/commands in order to control an

external source. on page 5)
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Figure 95: Insertion Loss 3 Ports - 2 Way Splitter screen

. Project: Splitter QCN 1700-2700

@ N = n % % Senzor Senal Humber:
Back Mew Proj Recall Save Frint D ata Setup 0806030007
Model Name: |QCN 1700-2700
Run No.: -
Application: Insertion Loss 3 Port - 2 Way Splitter Black Diagram
I.LOSS Measurement
:Step 1: Power Reference In otep 3: 52 Measurement
Step 20 5-1 keasurement Step 4 Isolation Measurement
| Avg| 8 teasured Spec
Freq Source Pwr| PwiBef In|  5-1 5-2 nbl 150 tin Max |Pasz/Fail| Safe At | =
[kHz] [dBrm] [dBm] [dB] [dB] [dB] [dB] [dB] | [dB] [dB]
1 [1700.00000C1  17.00
2 [1725.00000C 17.00
3 [1750.00000C 17.00
4 [1775.00000C 17.00
5 [1800.00000C 17.00
E [1820.00000C 17.00
7 [1856.00000C 17.00
2 [1892.00000C 17.00
9 [1928.00000C 17.00
10 | 1964.00000C 17.00

—_
—_

2000.00000Cf  17.00

12 |2020.00000Cf  17.00
13 (204111100  17.00
14 2062 22200C1  17.00
15 [2083.33300Cf 17.00
16 [2104.44400C1  17.00
17

2125556001 17.00 j

[ = [ Continuous Mode
Hun Stop | v Display On-Line Graph
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Figure 96 : Power Reference In Block Diagram .
wi. Block Diagram

Reference In

Hintar

Safe Attanuator (Opsonal),

To be used if raximum power
fo sensor exceeds +20 ¢Bm,

e 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.

e Stepl4. See results: Figure 97: Power Reference In.
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Figure 97: Power Reference In

. Project: Splitter QCN 1700-2700

S

Back

MHew Proj

O

= =
Recall Save

=

Frint [ ata

Setup

G

Bun No.:

Model Name:

Application:

|QCN 1700-2700

Insertion Loss 3 Port - 2 Way Splitter
LLOSS Measurement

iStep 1: Power Reference In

Step 3 5-2 Measurement

Sensor Senal Number:

| 0806030007

Block Diagram

Step 20 5-1 Measurement

Step 4: Isolation Measurement

[ 4wgl 8 teasured Spec
Freqg Source Pwr| PwiBef In|  5-1 5-2 IInbl 150 bin Max |Pazz/Fail| Safe Alt. || «
[kHz] [dBm] [dBm] [dE] [dE] [dE] [dE] [dE] | [dBE] [dE]
1 |[1700.00000C)  17.00 16.29
2 17250000001  17.00 16.36
2 |1750.00000C)  17.00 16.42
4 17750000001  17.00 16.46
5 [1800.00000C1  17.00 16.43
£ [1820.00000C1 17.00 16.45
¢ |1856.00000C)  17.00 16.37
8 |18592.00000C1 1700 16.39
8 |1928.00000C1 17.00 16.36
10 |1964.00000C)  17.00 16.42
11 |2000.00000C)  17.00 16.40
12 |2020.00000C)  17.00 16.35
13 |2041.11100C)  17.00 16.36
14 |2062. 222000  17.00 16.38
15 |2083.33300C)  17.00 16.36
16 |2104.44400C)  17.00 16.34
17 |21256.55600C) 17.00 16.33 ﬂ
[ = [ Continuous Mode
Run Stop [v Dizplay On-Line Graph
o Step 15. Press Step 2: S-1 Measurement key.

The 2 Way Splitter's S-1 Measurement screen will open (see Figure 98).

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

e Step 17. Assemble the 2 Way Splitter's S-1 Measurement setup.
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Figure 98: S-1 Measurement screen
. Project: Splitter QCN 1700-2700
@ O = [ = w Senszor Serial Number:
Back Mew Praj Recall Save Print Data Setup 0806030007
Model Name: |QCN 1700-2700
Run No.: -
Application: Insertion Loss 3 Port - 2 Way Splitter Block, Diagram
.LLOSS Measurement
Step 1: Power Beference In Step 3 5-2 Measurement
| Step 2: 5-1 Measurement Step 4 Isolation Measurement
| Avg] 8 Measured Spec
# Freg Source Pwr| PwiRef In 5-1 5-2 Unbl 150 in Max |Pass/Fail| Safe At | -
[kHz] [dBm] [dEm] (dB] [dE] [dB] [dE] [dB] | [dE] [dE]
1 |1700.00000C( 17.00 16.29 &
2 |1725.00000C( 17.00 16.36 &
3 |1750.00000C( 17.00 16.42 &
4 |1775.00000C( 17.00 16.46 &
5 |1800.00000C( 17.00 16.43 &
£ |1520.00000C( 17.00 16.45 &
¢ |1856.00000C( 17.00 16.37 &
g |1832.00000C( 17.00 16.29 &
3 |1325.00000C( 17.00 16.36 &
10 |1964.00000C) 17.00 16.42 &
11 |2000.00000C) 17.00 16.40 &
12 |2020.00000C) 17.00 16.35 &
13 |2041.11100C)  17.00 16.36 &
14 |2062.22200C) 17.00 16.38 &
15 |2083.33300C) 17.00 16.36 &
16 |2104.44400C) 17.00 16.24 &
17 |2125.55600C) 17.00 16.33 & j
. = B G ek D.U.T. No: DUT Serial No.:
Run Stop [v Dizplay On-Line Graph < | 1 | b | |

e Step 18. Enter spec. data (If available).
[see explanation 3.4.2.2 Spec. Definitions on page 21].

e 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-Outl) Measurement In Block Diagram .

Block Diagram

Two Way Splitter I. Lo In — Out 1) Measurement

It

Sale Ansnuaton (Optonsl] :
To b wrsadd [f rraxienum poses
10 SENS0r axteds 30 dlm. l —

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

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

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

e Step 24. 2 Way Splitter's S-1 Measurement data received (see Figure 100).
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Figure 100: S-1 Measurement data
% Project: Splitter QCN 1700-2700

@ 0O = (=] = @ Senszor Serial Number:
Back Mew Proj Fiecall Save Frint Data Setup 0806030007
Model Name: |QCN 1700-2700
Run No_: -
Application: Insertion Loss 3 Port - 2 Way Splitter
I.LOSS Measurement
Step 1: Power Reference In | Step 3. 3-2 Measurement |
Step 2: 5-1 Measurement | Step 4: Isolation Measurement | =
|~ Aval 8 Measured 5-1 Spec AScale | M.Scale | P.Search | D=m | Dam | colo
# Freg | SoucePwi| PwRefln [ 81 [ 52 [ Unbl [ IS0 [ Min | Max |Pass/Fail Safe st [ «
[MHz] (@Bm] | [dBm] | (dB) | (dB) | (dB) | (dB) | (dB) | (dB) |_(aB)
1 |1700.00000Ci  17.00 16.29 -3.52 0.45 -4.0 3.0 B
2 |1725.00000C| 17.00 16.36 -3.54 0.48 -4.0 30 B
3 |17&0.00000C|  17.00 16.42 -3.58 048 -4.0 30 E
4 |1775.00000C| 17.00 16.46 -3.62 0.43 -4.0 3.0 B
5 |1800.00000C 17.00 16.43 -3.45 041 -4.0 pedli] E
E |1820.00000C, 17.00 16.45 -3.58 0.43 -4.0 30 E
7 |1856.00000C|  17.00 16.37 -3.50 037 -4.0 3.0 ]
8 |1892.00000C| 17.00 16.39 347 0.7 -3.5 3.0 B
9 |1928.00000C| 17.00 16.36 344 0.20 -35 30 B
10 |1564.00000C)  17.00 16.42 348 016 -35 30 B
11 |2000.00000C)  17.00 16.40 -3.28 0.0y -3.4 3.2 B
12 |2020.00000C)  17.00 16.35 334 0.06 -3.4 3.2 E
13 |2041.07100C) 1700 16.36 135 0.05 -4 33 E
14 | 20622220000 17.00 16.38 335 0.03 -3.4 33 B
15 |2083.333000)  17.00 16.36 332 0.00 -3.4 33 E
16 |2104. 444000 17.00 16.34 329 0.02 -3.4 33 Fail E
17 | 21255560000 17.00 16.33 329 0.03 -3.4 33 Fail ] j
> = B Carime Mk D.U.T. Ho: DUT Serial Ho.:
Run Stop | W Display Or-Line Graph < 1 > |
e Step 25. Press Step 3: S-2 Measurement key

The 2 Way Splitter's S-2 Measurement screen will open
(see Figure 101).

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

e Step 27. Assemble the 2 Way Splitter's S-2 Measurement setup.
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Figure 101: S-2 Measurement

. Project: Splitter QCN 1700-2700

@ 0 = = = M Senzor Serial Number:
Back Mew Proj Fecall Save Frint [1ata Setup 0806030007
Model Name: |QCN 1700-2700
Run No.: -
Application: Insertion Loss 3 Port - 2 Way Splitter Block Diagram
.LOSS Measurement
otep 1: Power Reference In :Step 3: 5-2 Measurement
Step 2 3-1 Measurement Step 4: Isalation Measurement
| Avg] 8 Measured Spec
# Freq Source Pwr| PwiRef In 5-1 5-2 Unbl |50 kdin Maw | Pazz/Fail| Safe Aft, | «
[MHz] [dBm] [dBm] [dE] [dB] [dB] [dE] [dB] | [dE] [dE]
1 (17000000051 17.00 16.29 352 £ |
2 [1725.00000C1  17.00 16.36 354 -B
3 [1750.00000C1  17.00 16.42 358 -B
4 [1775.00000C1  17.00 16.46 -3E2 -B
5 [1800.00000C1 17.00 16.43 345 -B
6 [1820.00000C1 17.00 16.45 358 -B
¥ [1856.00000C1  17.00 16.37 350 -B
8 [1852.00000C1 17.00 16.33 347 -B
9 [1928.00000C1 17.00 16.36 344 -B
10 |1964.00000C) 1700 16.42 348 -B
11 |2000.00000C) 1700 16.40 328 -B
12 |2020.00000C)  17.00 16.35 334 -B
13 |2041.7110aC) 1700 16.36 335 -B
14 |2062.22200C)  17.00 16.38 335 -B
15 |2083.33300C)  17.00 16.36 332 -B
16 |2104.44400C) 17.00 16.34 329 -B
17 | 2125.55600C)  17.00 16.33 329 -6 -

b= @ [ Continuous Mode DU.T. No: DUT Serial No.:
Run Stop [v Dizplay On-Line Graph < | 1 | ¥ | ‘

e Step 28. Enter spec. data (If available).
[see explanation 3.4.2.2 Spec. Definitions on page 21].

e Step 29. You can enable Continuous Mode if necessary for your application.
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Figurel102: Two Way Splitter's S-2 (In-Out 2) Measurement Block Diagram .

. Block Diagram

Two Wa litter |. Loss (In — Qut 2) Measurement

Freque
Power:

ol

Sale Atterwator (Cptional).

Te be usad if masimum powes
10 sensor axceads 420 d8m.

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

w. Project: Splitter QCN 1700-2700

@ 0O = (=] & % Senszor Senal Number:
Back Mew Praj Recall Save Frint D ata Setup 0806030007
Model Name: QCHN 1700-2700
Fun No.: -
Application: Insertion Loss 3 Port - 2 Way Splitter
I.LLOSS Measurement
Step 1: Power Reference In | Step 3: S-2 Measurement |
Step 2 5-1 Measurement | Step 4: |solation Measurement | 81
[~ Aval 8 Measured 5-2 Spec AScale | M.Scale | P.Search | D->m | D& | Color:
Freq | SowcePw| PwRefln [ 51 [ §-2 [ Unbl | 150 | Min [ Max [Pass/Fail| Safe st | «
[MHz] [dBml | (dBm) (dB) | (dB) | (dB) | [dB) | (dB) | [dE) |__rdE)
1 [1700.00000C) 17.00 16.29 -3.52 -3.07 0.45 3.2 -31 F ail -6
2 |1725.00000C) 17.00 16.36 -3.54 -3.06 0.43 32 -3 Fail B
3 |17&0.00000C) 1700 16.42 358 310 0.43 220 - B
4 |1775.00000C) 17.00 16.46 362 314 0.48 320 - B
5 [1800.00000C) 17.00 16.43 -3.45 -3.04 0.41 3.2 -31 F ail -6
6 |1520.00000C) 17.00 16.45 -3.58 <315 0.43 320 -3 B
7 |1856.00000C) 1700 16.37 350 313 0.37 220 - B
8 [1892.00000C) 17.00 16.33 -3.47 -3.20 027 3.2 -31 -6
9 |1928.00000C) 17.00 16.36 -3.44 324 nao 320 -3 Fail L
10 [(1964.00000C) 17.00 16.42 348 332 018 220 - Fail B
11 |2000.00000C)  17.00 16.40 328 32 007 220 - Fail B
12 |2020.00000C( 17.00 16.35 334 -3.28 0.06 3.2 -31 F ail -6
13 (2041111000 17.00 16.36 2335 2330 005 320 -3 Fail B
14 |2062.222000)  17.00 16.38 335 332 003 220 - Fail B
15 |2083.33300C( 17.00 16.36 332 332 0.00 3.2 -31 F ail -6
16 |2104.44400C0( 17.00 16.34 329 33 nn2 3.2 -31 F ail -6
17 [2125.55600C0) 17.00 16.33 323 332 0.03 320 -3 Fail B j
> = B Cartimae ek D.U.T. Ho: DUT Serial Mo.:
Run Stop | v Display On-Line Graph < 1 > |
Step 4: Isolation Measurement
e Step 35. Press P key.

The 2 Way Splitter's Isolation Measurement screen will open
(see Figure 104).

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

e Step 37. Assemble the 2 Way Splitter's Isolation Measurement equipment setup.
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Figure 104: Isolation Measurement
. Project: Splitter QCN 1700-2700

@ O = = = % Senzor Serial Number:
Back Mew Proj Recall Save Prit ['ata Setup 0806030007

Model Name: |QCN 1700-2700

Run No.: -

Application: Insertion Loss 3 Port - 2 Way Splitter - Bl

.LLOSS Measurement

step 1: Power Reference In otep 3 5-2 Measurement

atep 2: 5-1 Measurement Step 4: Isolation Measurement

| Ava] 8 Measured ISO Spec

Freq Source Pwr| PwiRef 0 5-1 5-2 Idnbl 150 kdin Maw |Pazz/Faill| Safe Aft | «
[MHz] [dBrn) [dBrn) [dE] [dB] [dB] [dB] [dB] | [dB] [dE]

1 [1700.00000C1 17.00 16.29 -3.52 -3.07 0.45 B

2 [1725.00000C1 17.00 16.36 -3.54 -3.08 0.43 B

3 [1750.00000C1 17.00 16.42 -3.58 -3.10 0.43 B

4 [1775.00000C1 17.00 16.46 -3.62 -3.14 0.43 B

5 [1800.00000C1 17.00 16.43 -3.45 -3.04 0.4 B

B [1820.00000C1 17.00 16.45 -3.58 -3.15 0.43 B

7 |[1856.00000C1 17.00 16.37 -3.50 -313 0.37 B

8 [1852.00000C1 17.00 16.39 -3.47 -3.20 027 B

9 [15928.00000C1 17.00 16.36 344 -3.24 0.20 B
10 |1964.00000C)  17.00 16.42 -3.48 -3.32 016 B
11 |2000.00000C) 1700 16.40 -3.28 -3.21 0.07 B
12 |2020.00000C)  17.00 16.35 -1 -3.28 0.06 B
13 2041711000 17.00 16.36 -3.35 -3.30 0.05 B
14 |2062.22200C) 17.00 16.38 -3.35 -3.32 0.03 B
15 |2083.33300C) 17.00 16.36 -3.32 -3.32 0.00 B
16 |2104.44400C) 17.00 16.34 -3.29 -3 n.0z2 B
17 | 2125556000  17.00 16.33 -3.29 -3.32 0.03 B j

. 5 ™ Corlinuous Mode D.U.T. No: DUT Serial No.:
Run Stop | v Dizplay On-Line Graph < 1 | * ‘ |

e Step 38. Enter spec. data (If available).
[see explanation 3.4.2.2 Spec. Definitions on page 21].

e Step 39. You can enable Continuous Mode if necessary for your application.
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iure 105:Two Way Splitter’s Isolation Measurement Block Diagram .

. Block Diagram

Two Wa litter Isolation Measurement

Frequency:

Blole:

Sale Atternstor (Dphional),
T b wsad if maximum powes
10 sensor axceads 420 dEm.

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
&, Project: Splitter QCN 1700-2700

@ 0O = (=] & % Sensgor Serial Number:
Back MNew Praj Recall Save Frint Data Setup 0806030007

Model Name: QCN 1700-2700

Run MNo.: -

Application: Insertion Loss 3 Port - 2 Way Splitter

L.LLOSS Measurement
x|
Step 1: Power Reference In | Step 3 5-2 Measurement | &
A.5cale | M.3cale | P.5earch | D-=M | D&M | Colors

Step 2: 3-1 Measurement | Step 4: Isolation Measurement |

[ Aw] 8 Measured 1S0 Spec

Fieg | SoucePwr| PwRefin [ 51 [ 52 [ Unbl [ IS0 | Min | Max |Pass/Fail Safedt. | «
[MHz) (Brm] | [(dBm) | [dB) | (dB) | [dB) | (dB) | [dE) | (dE) |8

1 |1700.00000C 17.00 16.29 -3.52 -3.07 0.45 -20083 0 -23.2 | -201 -B

2 |1725.00000Ci  17.00 16.36 354 306 048 -2088  -232 201 £

3 |1750.00000C 17.00 16.42 -3.58 -310 0.45 2118 232 -201 -B

4 |1775.00000Ci  17.00 16.46 362 314 048  -21.33 232 201 £

5 |1800.00000C( 17.00 16.43 345 -3.04 0.41 2136 232 204 £

6 |1520.00000C( 17.00 16.45 358 315 043  -A62 232 -201 £

7 |1856.00000C( 17.00 16.37 350 313 037 282 232 200 £

g |1832.00000C( 17.00 16.39 347 320 027 2211 232 -200 £

9 |1928.00000C( 17.00 16.368 344 324 020 @ 2243 232 201 £
10 (1964.00000C| 17.00 16.42 348 332 016 | 2281 -232 | -201 £
11 |2000.00000C)  17.00 16.40 328 321 007 | -2302 0 -232 ) 201 £
12 |2020.00000C)  17.00 16.35 334 -3.28 006 | 2327 -232  -201 Fail £
13 [2041.11700C)  17.00 16.36 335 2330 008 | -23h2 232 200 Fail £
14 | 2062 222000 17.00 16.38 335 -3.32 0.03 S23FV 0 -232 ) -201 Fail -B
16 |2083.33300C) 17.00 16.36 332 332 000 @ -2402 0 232 -201 Fail £
16 | 2104.44400C 17.00 16.34 329 23 0.0z -24.28 0 -232 | -201 Fail -B
17 |2125.65600C)  17.00 16.33 328 332 003 | 2457 232 200 Fail £ j

[ 3 [~ Continuous Mode D.U.T. No: DUT Serial No.:
Run Stop | [ Display On-Line Graph < 1 > |

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

e 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]

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

Figure 107: Measurement Applications
i, Meas. Applications E]E|g|

~ Senzor Senal Humber:
L= M
‘ ‘ 0806030004

Measurement Applications

1. - Power Measurement of source

2. - High Power Measurerent using Yirtual Coupler (Up to +53 dBm)

3 - Continuous Power Monitoring Measurement (Low ar High)

4. - Calibrating a Coupler | Extending Frequency range of a coupler

by converting to Wirtual Coupler)

b - Calibrating an Attenuator (Normalizing attenuation to nominal
value by converting to Virual Attenuator)

6. - Insertion Loss - 2 Port device (Attenuator, Filter.etc)

7. - Insertion Loss - 3 Port device (2 YWay Splitter Coupler]

9. - Return Loss Measurement Using Coupler
10. - Calibrating Thru-Path (Create Offset File of Gain/Loss Path)

Back MNext

Note 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.

e Step 2. The Project Information menu will open (see Figure 108).

e 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.
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Figure 108: Project Information menu

Project Information:

Project Name: || NA Amplifier 1710-2400 MHz

Unit Type: Model Name: Run No.:
LM&, Amplifier |ZHE0-242LH-5+ |5 9152100930
Lot No_: Tested By: Date:

- [EL&D.S. Han 13,10
Remarks:

PSG Analog Signal Generator EB2570 [SAM  MY4E5271489, cal. Due 31/12/11]
ISE Average Power Sensor PWERE-BG+ [1 0821] [ 5/ 0806030007]
LMA Amplifier Z<60-242LH-5+ 5/M 5 9152100930

Safe Attenuator for Fower Reference {Optional):
[ Safe Attenuator: (dB)

Load ¥Yirtual Attenuator File: = | Virual Attenuator File O
Attenuator Part Number: P/N Attenuator Serial Number: 5/N

Safe Attenuator for D.U.T. Measurement (Optional):
[ Safe Attenuator: (dB)

" Load Virtual Attenuator File- = | Virtual Attenuator File [
Attenuator Part Number: P/N Attenuator Serial Number: 5/N
Motes:

1. If masirmurm power to senzor exceeds +20 dBr, a zafe attenuator is required.
2. If zafe attenuator iz not flat, uze Yirtual Attenuator CAL File [zee Calibrating an attenuator on Meas. Application zoreen).

< Back MHext >

Note 1.1f 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.

e Step 4. Press Next key.
The Test Plan screen will open (see Figure 109).
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e 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).

e 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
& Test Plan

Test Plan: Frequency Measurement Points

Test Frequency List:

5 | Entire Band | Ll Freq Source Pewr
egments ntire Ban
Frequency Entry Frequency Entry (+Hz] [dEm]

Seq.| FreqStart Freq.Stop Mo, OF Source Start | Source Stop
# [tHz] [MHz] Paints [dBrm) [dBrm)

Build

Reset

?

Help

v SotByFreqialue v Sort By PowerWalue W Eliminate Duplicate Points

< Back | MHext >

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

& Test Plan
Test Plan: Frequency Measurement Points Test Frequency List:
= e # Freq Source Pwr
egments ntire Ban: [MHz] (4B
Frequency Entry [ Frequency Entry | 1 =00 000000 1500
Seg.|  Freq.Start Fregq.5top MNo. OF Source Start | Source Stop 2 550.000000 1500
; 3 £20.000000 -15.00
# [MHz] [MHz] Puoints [dBm] [dEm]

4 £E0.000000 -15.00

1 B00 1700 2 15 15
5 740.000000 -15.00

2 1710 2400 32 15 15
3 2500 G000 36 15 15 6 500000000 15.00
4 7 8E0.000000 -15.00
g 320.000000 -15.00
3 380.000000 -15.00
w 10 | 1040000000 -15.00
Build 11 | 1100.000000 -15.00
e 12 | 1180.000000 -15.00
13 | 1220.000000 -15.00
Reset | 14 | 1280.000000 -15.00
15 | 1340.000000 -15.00
7 16 | 1400.000000 -15.00
17 | 1480.000000 -15.00

Help
18 | 1520.000000 -15.00
¥ SortByFreqialue W Sort By PowerValue [V Eliminate Duplicate Points 13 | 1520.000000 -15.00 &

< Back | Next > |

e 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 1: Power Reference In

l key.

o Step 9. Press

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

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

e 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 111: Power Reference In Measurement screen

. Project: LNA Amplifier 1710-2400 MHz

=

Frint D ata

G

Setup

0 cﬁ:‘n

MHew Praj Recall Save

Model Name: |ZX60-242LN-S+

Run No.: |S 9152100930
Application: Gain

Gain Measurement

Step 1: Power Reference In

step 2 DT kMeasurement

Senszor Serial Humber:

| 0806030007

Block Diagram

[ Awval 8 bMeasured Gain Spec

# Freq Source Pwr| PwrRef In | Read Pwr G ain Min e Pazz/Fail | Safe Alt.
[MHz] [dEm] [dBm] [dBm] [dE] [dE] [dE] [dB]

1 500000000 -15.00

2 SE0.000000 -15.00

3 E20.000000 -15.00

4 BE0.000000 -15.00

g 740000000 -15.00

E 800000000 -15.00

7 BE0.000000 -15.00

a 920000000 -15.00

9 580000000 -15.00

10 | 1040000000 (  -15.00

11 | 1100.000000(  -15.00

12 | 1160.000000(  -15.00

13 | 1220.000000( -15.00

14 | 1280.000000( -15.00

15 | 1340.000000( -15.00

16 | 1400.000000( -15.00

17 | 1460000000 (  -15.00 -

[ = [~ Continuous Mode
Run Stop | |w Dizplay OreLine Graph
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Figure 112:Power Reference In Block Diagram setup

i. Block Diagram

Reference In

hata:

Safe Attenuator (Opsonal).

Ta bre used If rmaximum power
to sensor exoeeds #20 ¢Bm,

e 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.

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

. Project: LNA Amplifier 1710-2400 MHz

@ O = E % @ﬁ Sensor Senal Humber:
Back Mew Proj Recall Save Frint D ata Setup 0806030007
Model Name: |ZX60-242LN-S+
Run No_: |5 9152100930
Application: Gain Block Diagiam
Gain Measurement
:Step 1: Power Reference In
otep 2 DT Measurement
[ Ava] & Measured | Gain Spec
# Freq Source Pwr| PwrBef In | Read Pwr [3.ain hin hd ax Pazz/Fail | Safe Al
[tHz] [dBrm] (dBm] [dBirm] [dB] [dBrm] | [dBrm) [dB]
1 500.000000 -15.00 -15.32
2 | 5E0.000000 -15.00 -15.36
3 | B20.000000 -15.00 -15.36
4 | BB0.000000 -15.00 -15.36
5 | 740.000000 -15.00 -15.36
£ | 800000000 -15.00 -18.37
7 | 8E0.000000 -15.00 -15.29
2 | 920.000000 -15.00 -15.40
9 | 980.000000 -15.00 -15.42
10 | 1040.000000( -15.00 -15.43
11 [ 1100.000000( -15.00 -15.44
12 | 1160.000000( -15.00 -15.46
12 [ 1220.000000( -15.00 -15.46
14 [ 1280.000000( -15.00 -15.47
15 [ 1340.000000( -15.00 -15.48
16 | 1400.000000( -15.00 -15.63
17 | 1460.000000( -15.00 -15.654 -
[= @ [ Continuous Mode
Run Stop [v Dizplay On-Line Graph
e Step 15. Press Step 2: D.U.T. Measurement key.

The Gain's D.U.T Measurement screen will open (see Figure 114).

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

e Step 17. Assemble the Gain's D.U.T Measurement equipment setup.
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Figure 114: D.U.T Measurement screen
. Project: LNA Amplifier 1710-2400 MHz

@ O = & = % Senzor Serial Humber:
Back Mew Proj Recall Save Print [ ata Setup 0806030007
Model Name: |ZXB0-242LN-S+
Run No_: |5 9152100930
Application: Gain Block Diagram
Gain Measurement
step 1. Fower Reference In
Step 2: D.U.T Measurement
| Ava] 8 Measured | Gain Spec
i Freq Source Pwr| PwiRefln | Read Pwr Gain Min Max Pazz/Fail | Safe Alt.
[MHz] [dEm] [dBm] [dBimn) (dB] (dBm] | [dBm] [dB]
1 500.000000 -15.00 -18.32
2 | 5E0.000000 -15.00 -18.36
3 | 620000000 -15.00 -18.36
4 | BB0.000000 -15.00 -18.36
5 | 740000000 -15.00 -18.36
E | 800000000 -15.00 -18.37
7 | 860000000 -15.00 -18.39
g | 920.000000 -15.00 -15.40
9 | 980.000000 -15.00 -15.42
10 | 1040000000 ( -15.00 -15.43
11 [ 1100.000000( -15.00 -15.44
12 | 1160.000000( -15.00 -15.46
13 [ 1220000000 ( -15.00 -15.46
14 [ 1280.000000( -15.00 -15.47
15 | 1340000000 ( -15.00 -15.48
16 | 1400.000000( -15.00 -15.53
17 | 1460.000000( -15.00 -15.54 -
> = B Corliums Kk D.U.T. MNo: DUT Senal No.:
Run Stop | v Dizplay OreLine Graph 1 | b | | unit¥1{1)

e Step 18. Enter spec. data (If available).
[see explanation 3.4.2.2 Spec. Definitions on page 21].

e Step 19. You can enable Continuous Mode if necessary for your application.

This document and its content are the property of Mini-Circuits. Page 119 of 148



CAMini-Circuits”®

Figure 115: D.U.T Gain Measurement Block Diagram setup

. Block Diagram

D.U.T Gain Measurement

Bata:

Sale Atteruatar (Optienal),
To be usad if maxmum powar
o SBNsOr excaeds +30 dBm.

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

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

e 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.

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

e Step 24. D.U.T Measurement data received (see Figure 116).
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Figure 116: D.U.T Measurement data i
|E E

@ 0O = =] = gl Sensor Senal Number:
Back Mew Praj Recall Save Prirt Data Setup 0806030007
Model Name: |ZX60-242LN-5+
Run No.: S 9152100930 i )
Application: Gain Block Diagram

Gain Measurement

Step 1: Power Reference In |

Step 2: D.U.T Measurement |

[ Aval B Measured | Gain Spec
4 Freg Source P | PwrRief In | Read Pwr Gain Min | Max | Pass/Fail [ Safe Att
[MHz) [Bm) | [dBm] | [dBm) (dB) [dBm]) | (dBm]) | 1dm)
1 500.000000 -15.00 -16.32 010 15.22 145 16.0
2 | G60.000000 | -15.00 -16.36 0.54 15.90 145 16.0
3 | E20.000000 | -15.00 -16.36 0.592 16.28 145 16.0 Fail
4 | EB0.000000 | -15.00 -15.36 1.08 16.44 145 16.0 Fail
5 740.000000 -15.00 -15.36 117 16.53 145 16.0 F il
6 | 800.000000 | -15.00 -18.37 1.07 16.44 145 16.0 Fail
7 | BA0.000000 | -15.00 -15.39 0.97 16.36 145 16.0 Fail
8 520.000000 -15.00 -15.40 0.52 16.32 145 16.0 F il
9 | 980.000000 | -15.00 -15.42 .66 16.08 145 16.0 Fail
10 | 1040.000000 | -15.00 -15.43 0.62 16.05 145 16.0 Fail
11 | 1100.000000 | -15.00 -15.44 0.4E 16.90 145 16.0 ) y 5000
12 [ 1160.000000( -15.00 -15.46 0.44 15.90 145 16.0
13 | 1220.000000| -15.00 -15.46 0.46 15.92 145 16.0
14 | 1280.000000) -15.00 -15.47 0.41 15.88 145 16.0
15 | 1340.000000| -15.00 -15.48 0.37 16.85 145 16.0
16 | 1400.000000( -15.00 -15.53 013 15.66 145 16.0
17 | 1460.000000 | -15.00 -15.54 -0.20 15.34 145 16.0 j
> 5 B Cartimme D.U.T. No: DUT Serial No.:
Run Stop | v Display On-Line Graph < 2 * | unit#1(2)

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

e 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]

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

Figure 117 : Measurement Applications

. Meas. Applications E][E|E|
~ Senzor Senal Humber:
= vl
Fecal ‘ Setup ‘ 0806030004

Measurement Applications

1. - Power Measurement of source

2. - High Power Measurement using virtual Coupler (Up to +53 dBm)

3. - Continuous Power Maonitoring Measurement (Low or High)

4 - Calibrating a Coupler (Extending Frequency range of a coupler

by converting to Wirtual Coupler)

5. - Calibrating an Attenuator (Wormalizing attenuation to nominal
value by corverting to Virual Attenuator)

6. - Insertion Loss - 2 Port device (Attenuator, Filter.etc)

7.-Insertion Loss - 3 Port device (2 Way Splitter. Coupler)

8. -Gain

9 - Returmn Loss Measurement Using Coupler

10, - Calibrating Thru-Path (Create Offset File of Gain/Loss Path)

Back MNext
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e Step 2. The Project Information menu will open (see Figure 118).

e 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

Project Information:

Project Mame: |LPF Return Loss Measurements usingl Coupler

Unit Type: Model Name: Run No_:
|Lowi Pass Fiker DC-400MHz [y F-400 |15542
Lot No - Tested By: Date:

|- EL&0OS [Jan 14,10
Remarks:

PSG Analog Signal Generator ES2570 [SAM : MY4E521489, cal. Due 31/1241]
IUSB Average Power Senzor PWR-BG+ [1 0821) [ 54M 0806030007]
HF Directional Brdge 862054 31408,

Safe Attenuator for Fower Reference (Optional):

Safe Attenuator: (dB)

Load Yirtual Attenuator File: = | Virtual Attenuator File [

Attenuator Part Number: P/N Attenuator Serial Number: 5/N

Safe Attenuator for D.U.T. Measurement (Optional):

[~ Safe Attenuator: (dB)

™ Load Virual Attenuator File: & | Virtual Attenuator File O
Attenuator Part Number: P/N Attenuator Serial Number: 5/N
Motes:

1. IF maximum power to sensor exceeds +20 dBm, a safe attenuator iz required.
2. |f zafe attenuator iz not flat, uee Vitual Attenuator Cal File [zee Calibrating an attenuator on beas. Application screen).

<« Back MNext >

Note 1.1f 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.

This document and its content are the property of Mini-Circuits. Page 123 of 148



- . PIG)
LA Mini-Circuits
e Step 4. Press Next key. The Test Plan screen will open (see Figure 119)

e 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).

e 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

= Test Plan
Test Plan: Frequency Measurement Points Test Frequency List
- N # Freq | Source Pwr
egments ntire Ban
Frequency Entry [ Frequency Entry [ il | (o}
Seg| FreqStat | FreqStop | Mo DF | SowceStat | Souce Stop
#| MHz | MHz | Paints |  [dEBm] | [dBm]
1

Build

?

Help

v SortByFreqialue [ Sort By PowerValue [ Eliminate Duplicate Points

< Back | Next > |

e Step 7. Press Build key to create a Test Frequency List
(see Figure 120).
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Figure 120: Test Frequency List

&, Test Plan

Test Plan: Frequency Measurement Points Test Frequency List:
: : e # Freq | Source Pur
egments | ntire Ban | MHa | (dBm)
Frequency Entry Frequency Entry 1 1000000 =
Seq| FreqStat | FreqStop | Mo Of | Sowce Stat | Souce Stop B Ay| 10.000000 | L
= 3 43.000000 17.00
#] MHzl | (MHzl |  Points |  [dBm] | [dBm | |
=7 1 1 1 7 7 _ 4 | 88000000 17.00
- ! - - 5 | 127.000000 17.00
2 10 400 1 17 17 | T
T T T B 166.000000 17.00
i 420 £20 27 17 17 — 1
i 200 1 So00 1 107 1 17 17 _ 7 | 205000000 17.00
5 T T T g 244.000000 17.00
i 283.000000 17.00
h 10 | 322000000 | 17.00
Build 1| 361000000 | 17.00
e 12 | 400000000 | 17.00
13 | 420000000 17.00
Reset | 14 | 430000000 | 17.00
15 | 440000000 17.00
‘? 16 | 450000000 | 17.00
Help 17 | 450000000 | 17.00
18 | 470.000000 | 17.00
¥ SortByFregWalue W SortByPowerValue [w Eliminate Duplicate Points _19 | 480.000000 | 17.00 X

e 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 1: Return Loss Reference

e Step 9. Press

l key.

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

e 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)

This document and its content are the property of Mini-Circuits. Page 125 of 148



CAMini-Circuits”®

Figure 121: Return Loss Reference screen

. Project: LPF Return Loss Measurements usingl Coupler

u

=

Recall

O

Mew Proj

S

Back

Save

=1

Print Data

s

Setup

Model Name: |VLF-400

Run No.: 15542

Application: Return Loss

step & D.UT Measurement

R.LOSS Measurement

:Step 1: Return Loss Reference

Sensor Senal Humber:

0806030007

Block Diagram

[ Aval 8 teasured | Floss Spec
Freq Source Pwr | PwiBef In | Read Pur A Losz bdin b & Pazz/Fail | Safe At | «
[MHz] [dEirn] [dBm] [dBm] [dB] [dB] [dB] [dB]

1 1.000000 17.00

2 10.000000 17.00

3 45000000 17.00

4 85.000000 17.00

5 | 127.000000 17.00

E | 166000000 17.00

7 | 205000000 17.00

8 | 244.000000 17.00

9 | 283.000000 17.00

10 | 322000000 17.00

11 | 361.000000 17.00

12 | 400000000 17.00

13 | 420000000 17.00

14 | 430000000 17.00

15 | 440000000 17.00

16 | 450000000 17.00

17 | 480000000 17.00 j

This document and its content are the property of Mini-Circuits.
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Figure 122: Return Loss Reference Block Diagram .
. Block Diagram

Bole:

Sale Atternator (Cpbonsl)
Tio e wsad i maximum power
10 sen S0 axceads 420 d8m

e 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.

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

. Project: LPF Return Loss Measurements usingl Coupler

@ 0 = E % M Senzor Senal Humber:
Back Mew Proj Recall Save Print Data Setup 0806030007
Model Name: |YLF-400
Run No_: 15542
Application: Return Loss Block Diagram

R.LOSS Measurement

:Step 1: Return Loss Reference

step 2: D.U.T Measurement

[ Aval 8 tMeasured | Floss Spec
Freq Source Pwr | PwrBef In | Read Pur R .Lozz bin b & Pazz/Fail | Safe At
[MHz] [dBimn] [dBm] [dBim] [dB] [dB] [dB] [dB]

1 1.000000 17.00 -0.47

2 10.000000 17.00 057

3 45000000 17.00 -0.86

4 88.000000 17.00 -0.91

5 | 127.000000 17.00 -0.88

E | 166.000000 17.00 -0.64

7| 205000000 17.00 -1.20

g | 244000000 17.00 -1.08

9 | 283000000 17.00 -1.14

10 | 322000000 17.00 -1.52

11 | 361.000000 17.00 -1.33

12 | 400000000 17.00 -1.15

13 | 420000000 17.00 -1.25

14 | 430000000 17.00 -1.64

15 | 440000000 17.00 1.7

16 | 450000000 17.00 -1.54

17 | 460.000000 17.00 -1.54 -

-3 B [ Continuous Mode
Run Stop | v Dizplay On-Line Graph

Step 2: D.U.T. Measurement

e Step 15. Press key.

The D.U.T Measurement screen will open (see Figure 124).

e Step 16. Open D.U.T Measurement's Block Diagram setup
(see Figure 125).

e Step 17. Assemble the R. Loss's D.U.T Measurement equipment setup.
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Figure 124 : D.U.T Measurement

. Project: LPF Return Loss Measurements usingl Coupler

@ O = E % w Senzor Senal Number:
Back Mew Proj Recall Save Print D ata Setup 0806030007
Model Name: |VLF-400
Run No.: 15542
Application: Return Loss Block Diagram

R.LOSS Measurement

otep 1: Return Loss Reference

Step 2: D.U.T Measurement

[ Awal 8 Measured [R.Loss Spec

# Freq Source Pwr| PwiBefln | Read Pwr R.Loss Min M ax Pazz/Fall | Safe Alt.
[KHz] [dBm] [dBm] [dBm)] [dB) [dB) [dB] [dB]

1 1.000000 17.00 -0.47

2 10.000000 17.00 -0.57

3 49000000 17.00 -0.86

4 38.000000 17.00 -0.91

5 | 127000000 17.00 -0.58

G | 166000000 17.00 -0.64

7 | 205000000 17.00 -1.20

g | 244000000 17.00 -1.08

9 | 283000000 17.00 114

10 | 322000000 17.00 -1.52

11 | 361.000000 17.00 -1.33

12 | 400000000 17.00 -1.15

13 | 420000000 17.00 -1.25

14 | 430000000 17.00 -1.64

15 | 440.000000 17.00 .71

16 | 450.000000 17.00 -1.54

17 | 460.000000 17.00 -1.54 -

B> @ [ Continuous Mode D.U.T. HNao: DUT Serial Ho.:
Run Stop | [ Display On-Line Graph (X 1 | 3 | | unitF1{1)

e Step 18. Enter spec. data (If available).
[see explanation 3.4.2.2 Spec. Definitions on page 21].

e Step 19. You can enable Continuous Mode if necessary for your application.
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Figure 125: D.U.T Measurement Block Diagram .

. Block Diagram

D.U.T. Return Loss Measuremen

Bate:

Sale Atteruslor (Optons),

Tio b wsad if maxdmum power
10 seNsor axceads +20 d8m.

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

&. Project: LPF Return Loss Measurements usingl Coupler

@ 0O = (=] = W Sensor Serial Number:
Back MNew Praj Fecall Save Frint Data Setup 0806030007

Model Name: |¥LF-400
Run No.: 15542

Application: Return Loss

R.LOSS Measurement

Step 1: Return Loss Reference |

Step 2: D.U.T Measurement |

Measured |[R Loss Spec W.Scale | P.Search | D =M | D&M | Color:
# Freg Source Pwr | PwiRief In | Read Pur R.Loss Min | Max | Pass/Fail | Safest [ «
[MHz] [Bm] | [(dBm] [ [dBm] (dB) (dB) |_(dB) | idE]
1 1.000000 17.00 -0.47 -39.14 3867 -18.0
2 10.000000 17.00 -0.57 -38.83 3826 -18.0
3 43.000000 17.00 -0.86 -31.93 -3.07 -18.0
4 85.000000 17.00 091 -29.92 -29.01 -18.0
5 | 127.000000 17.00 -0.88 -29.17 -28.29 -18.0
B 166.000000 17.00 -0.64 -28.99 -28.35 -18.0
7 205.000000 17.00 -1.20 -28.98 -27.78 -18.0
g | 244.000000 17.00 -1.08 -28.84 -27.76 -18.0
9 | 283.000000 17.00 114 -28.45 273 -18.0
10 | 322.000000 17.00 -1.52 -28.18 -2E.ER -18.0
11 | 361.000000 17.00 -1.33 -28.30 -26.97 -18.0
12 | 400.000000 17.00 -1.15 2776 -26.61 -18.0
13 | 420.000000 17.00 -1.25 -26.25 -25.00 -22.0 Fail
14 | 430.000000 17.00 -1.64 -25.07 -23.43 220 Fail
15 | 440.000000 17.00 1.7 -23.83 2212 220 Fail
16 | 450.000000 17.00 -1.54 -22.43 -20.89 220
17 | 460.000000 17.00 -1.54 -21.00 -19.46 -22.0 j

[ 3 [~ Continuous Mode D.U.T. No: DUT Serial No.:
Run Stop | v Display On-Line Graph < 1 * | unit¥F1(1)

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

e 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.

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

Figure 137: Measurement Applications

s Meas. Applications E|@|FX|
~ Senzor Senal Humber:
= sk
Recall ‘ Setup ‘ | 0806030004

Measurement Applications

1. - Power Measurement of source

2. - High Power Measurement using virtual Coupler {Up to +53 dBm)

3. - Continuous Power Monitoring Measurerment (Low or High)

4. - Calibrating a Coupler | Extending Frequency range of a coupler

by converting to Wirtual Coupler)

5. - Calibrating an Attenuator (Maormalizing attenuation to norminal
value by converting to Virual Attenuator)

6. - Insertion Loss - 2 Port device (Attenuator, Filter.etc)

7.~ Insertion Loss - 3 Port device (2 Way Splitter.Coupler]

8.-Gain

9. - Return Loss Measurement Using Coupler

10, - Calibrating Thru-Path (Create Offset File of Gain/Loss Path)

Back MNext
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e Step 2. The Project Information menu will open (see Figure 138).
e 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
w. Thru-Path

Project Information:

Project Name: |Cﬂ|ibrﬂtinq Thru-Path of LNA Amplifier 1710-2400 MH

Unit Type: Model Name: Serial Number:
|LNF—'« Amnplifier 1710-2400 MH: |Z‘><EI:I-242LN-S+ |S 152100930
Tested By: Date:

[E.L&0.S. |Jan 14,10

Remarks:

PSG Analog Signal Generator ES2570 [SAM : MY4E521489, cal. Due 21/12411]
IJSE Awverage Power Senzor PWwR-BG+ [1 0821][ 5/H 0208030007]

Safe Attenuator for Fower Reference (Optional):

Safe Attenuator: (dB)

Load Yirtual Attenuator File: = | Virual Attenuator File [

Attenuator Part Number: P/N Attenuator Serial Number: 5/N

Safe Attenuator for D.U.T. Measurement {Optional):
[~ Safe Attenuator: (dB)

" Load Virtual Attenuator File: g | Virtual Attenuator File W
Attenuator Part Number: P/N Attenuator Serial Number: 5/H
Motes:

1. If marimum power bo sensor excesds +20 dBm, a zafe attenuator iz required.
2. It zafe attenuator iz not flat, use Yirtual Attenuator CAL File (zee Calibrating an attenuator on Meas. Application screen).

< Back Mext >

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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e Step 4. Press Next key.
The Test Plan screen will open (see Figure 139).

e 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).

e 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

m. Test Plan
Test Plan: Frequency Measurement Points Test Frequency List:
Segments [ Entire Band | & [HEZ] SDL[J;CE;']:W[
Frequency Entiy Frequency Entry
Seq.| FreqgStart Freq.Stop Mo. OF Source Start | Source Stop
# [MHz] [tHz] Paints [dBm] [dEim]

Build

Reset

?

Help

v SortByFreq¥alue W Sot By PowerWalue W Eliminate Duplicate Points

< Back | MNext >

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

ure 140: Test Freg

uency List

& Test Plan
Test Plan: Frequency Measurement Points Test Frequency List:
B # Freq Source Pwr

Segments Entire Band [MHz] {dBm)
Frequency Entry ' Frequency Entiy | 1 S00.000000 500
Seg Freq.Start Freq.Stop M, Of Source Start | Source Stop - AL Al
- 3 E20.000000 -15.00

# [MHz] [kHz] Puaints [dEm] [dBm] T
4 E20.000000 -15.00

1 aa0 1700 iyl 15 15 = T
s T i 5 740.000000 -15.00

2 1710 2400 32 15 15 i
3 SR i £ % a5 15 B 800.000000 | -15.00
4 T 7 860.000000 | -15.00
g 920.000000 | -15.00
] 950000000 | -15.00
w 10 | 1040000000 | -18.00
Build 11 | 1100000000 -15.00
e 12 | 1160000000 -15.00
13 | 1220000000 -15.00
Reset 14 | 1280000000 | -15.00
. 15 | 1340000000 -15.00
R 16 | 1400000000 -15.00
Help 17 | 1460000000 | -15.00
18 | 1520000000 -18.00

¥ SotByFreq'falue W Sort By Poweralue v Eliminate Duplicate Paints 13 | 1580.000000 -15.00 B

< Back | MNext > |

e 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

Step 1: Power Reference In lkey.

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
. Project: Calibrating Thru-Path of LNA Amplifier 1710-2400 MHz

€] [y = = s

Back Mew Proj Save Frint D ata Setup

~u

=

Recall

Sensor Senal Humber

0506030007

Model Name: |ZXB0-242LN-S+

Serial No.: |S 9152100930
Application: Thru-Fath

Block Diagram
Thru-Path Measurement

Step 20 Thru-Path Measurement

#

Freq Saurce Pwr Pwir Refln Read Puwr GaindLozs
[MHz] [dBm] [dBm] [dBm] [dB]

1 SO0 000000 -15.00

2 SE0. 000000 -15.00

3 B0 000000 -15.00

4 B0 000000 -15.00

] 740000000 -15.00

G 200000000 -15.00

7 BE0. 000000 -15.00

a 920000000 -15.00

| 580000000 -15.00

10 | 1040000000 -15.00

11 | 1100000000 -15.00

12 | 1160.000000 -15.00

13 | 1220000000 -15.00

14 | 1280000000 -15.00

15 | 1340000000 -15.00

16 | 1400000000 -15.00

17 | 1460.000000 -15.00

= @ | [T Continuous Made [ ”
Run Stop | |v Display On-Line Graph Create Cal. Path File
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Figure 142: Power Reference Block Diagram .
. Block Diagram

Reference In

Hote:

Sale Attenuatar [Opsonal),

T by used f rraxlmum power
fo sensar exceeds « 20 dBm,

e 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.

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

This document and its content are the property of Mini-Circuits. Page 137 of 148



CAMini-Circuits”®

Figure 143: Power Reference In

% Project: Calibrating Thru-Path of LNA Amplifier 1710-2400 MHz

u

=

Senzor Senal Mumber:

(€] [y =] =) b

Back Mew Praj Save Print D' ata Setup

Recall

Model Name: IZXEU-242LN-5+

Serial No.: |S 9152100930
Application: Thru-Path

Thru-Path Measurement

step 2 Thru-Path Measurement

I fwa. IT
B

0806030007

Block Diagram

Freq Source Puwr Pwer Refln Fead Pwr Gain/Lozs
[MHz] [dEim] [dBm] [dEim] [dE]

1 500 000000 -15.00 -15.29

2 SE0 000000 -15.00 -15.34

K] E20 000000 -15.00 -15.33

4 B0 000000 -15.00 -15.34

a] 740 000000 -15.00 -15.35

] 200 000000 -15.00 -15.35

7 BE0 000000 -15.00 -15.38

] 520 000000 -15.00 -15.38

g 580 000000 -15.00 -15.41

10 | 1040000000 -15.00 -15.42

11 | 1100000000 -15.00 -15.42

12 | 1160000000 -15.00 -15.45

13 | 1220000000 -15.00 -15.43

14 | 1280000000 -15.00 -15.46

15 | 1340000000 -15.00 -15.46

16 | 1400000000 -15.00 -15.50

17 | 14E0.000000 -15.00 -15.51

b= @ [~ Continued Maode (]
Run Stop | ¥ Include On-Line Graph Create Cal. Path File
Step 2: Path-Thru Measurement
e Step 15. Press l key.

The Thru- Path Measurement screen will open (see Figure 144).

e Step 16. Open Thru- Path Measurement's Block Diagram setup
(see Figure 145).

e Step 17. Assemble the Thru- Path Measurement equipment setup.
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Fiqure 144: Thru- Path Measurement screen
. Project: Calibrating Thru-Path of LNA Amplifier 1710-2400 MH=z

(€] O = & | @

Back Mew Proj Save Print Data Setup

Sensor Senal Humber:

]

=

Recall

0806030007

Model Name: |ZXB60-242LN-S+

Serial No.: |S 9152100930
Application: Thru-Path

Thru-Path Measurement

Step 1. Fower Reference In

. Step 2: Thru-Path Measurement

Ao, IT
# Freq Source Prr Praar Refln Read Pwr Gain/Lozs
[MHz] [dE ] [dE ] [dBm] [dB]
1 500000000 -15.00 -15.29
2 BE0. 000000 -15.00 -15.34
K] B20.000000 -15.00 15,33
4 BE0.000000 -15.00 -15.34
] FA0.000000 -15.00 -15.35
G 200000000 -15.00 -15.35
7 260000000 -15.00 15,38
a 920000000 -15.00 15,38
9 320000000 -15.00 -15.41
10 | 1040000000 -15.00 -15.42
11 | 1100000000 -15.00 -15.42
12 | 1160000000 -15.00 -15.45
13 | 1220000000 -15.00 -15.43
14 | 1280000000 -15.00 15,45
15 | 1340000000 -15.00 15,45
16 | 1400000000 -15.00 -15.50
17 | 1460000000 -15.00 -15.51
= @ [~ Continuous Mode [
Run Stop | v Display On-Line Graph

Create Cal. Path File
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Figure 145 : Offset Gain/Loss Thru- Path Measurement Block Diagram .

. Block Diagram

Offset Gain / Loss Path Measurement

Mioba:
Safe Atteruator (Optanal),
Ta ba used if maxmum power
to sensor excaeds +20 dBm.

e 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.

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

&, Project: Calibrating Thru-Path of LNA Amplifier 1710-2400 MHz

@ 0O = =] = W Sensor Senal Number:
Back Mew Praj Recall Save Print [ ata Setup 0806030007

Model Name: |[ZX60-242LN-5+
SerialNo: |5 9152100930 @
Application: Thru-Path Block Diagram

Thru-Path Measurement

Step 1: Power Reference In |

| Step 2: Thru-Path Measurement |
[~ aval 8
i) Freq Source Pwr | PwiRefln | Read Pwr | Gainfloss
[MHz) [Bm) | [d&m | (dBm) |  [dB)
73 | 4400.000000 -15.00 -15.88 -11.46 442
74 | 4500.000000 -15.00 -15.83 -11.67 422
75 | 4600.000000 -15.00 -15.89 -11.83 4.08
76 | 4700.000000 -15.00 -15.93 -12.00 3493
77| 4800.000000 -15.00 -15.96 1213 383
78 | 4300.000000 -15.00 -15.98 1225 373
79 | 5000.000000 -15.00 -16.00 1247 353
80 | 5100.000000 -15.00 -16.00 1272 3.28
21 | 5200.000000 -15.00 -16.01 1293 308
82 | 5300.000000 -15.00 -16.04 -13.07 297
53 | 5400.000000 -15.00 -16.08 1312 296
84 | 5500.000000 -15.00 -16.13 1314 253
85 | 5R00.000000 -15.00 -16.13 -13.07 306
86 | 5700.000000 -15.00 -16.11 13 310
87 | 5800.000000 -15.00 -16.07 1302 308
88 | 5900.000000 -15.00 -16.04 1313 29
83 | 6000.000000 -15.00 -16.03 -13.29 274

b= @ [~ Continuous bode ]
Aun | Stop | ¥ Diseley Orvtine Guaph Create Cal, Path File

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

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

e 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 10 then, installation of the VISA IO

is required. The VISA 10 software can be downloaded from Agilent or NI web sites.

Aqilent-VISA:
http://www.home.agilent.com/agilent/product.jspx?nid=-34466.816598.00&cc=US&Ic=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.

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

wnN

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.

(i) 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.

(i) 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.
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