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Sample Program

The customer shall have the personal, non-transferable rights to use, copy, or modify SAMPLE
PROGRAMS in this manual for the customer’s internal operations. The customer shall use the
SAMPLE PROGRAMS solely and exclusively for their own purpose and shall not license, lease, market,
or distribute the SAMPLE PROGRAMS or modification of any part thereof.

Keysight Technologies shall not be liable for the quality, performance, or behavior of the SAMPLE
PROGRAMS. Keysight Technologies especially disclaims any responsibility for the operation of the
SAMPLE PROGRAMS to be uninterrupted or error-free. The SAMPLE PROGRAMS are provided AS
IS.

KEYSIGHT TECHNOLOGIES DISCLAIMS ANY IMPLIED WARRANTY OF MERCHANTABILITY
AND FITNESS FOR A PARTICULAR PURPOSE.

Keysight Technologies shall not be liable for any infringement of any patent, trademark, copyright, or
other proprietary right by the SAMPLE PROGRAMS or their use. Keysight Technologies does not
warrant that the SAMPLE PROGRAMS are free from infringements of such rights of third parties.
However, Keysight Technologies will not knowingly infringe or deliver software that infringes the

patent, trademark, copyright, or other proprietary right of a third party.



Overview

The ENA Mixer Measurement Wizard VBA macro assists in setting measurement conditions for mixer
tests. To obtain full benefits from this VBA macro, understanding of fundamental network analysis
and scalar and vector mixer calibration are essential. Keysight application notes 1408-1, 1408-2, and

1408-3 offer in-depth information regarding mixer measurements and calibration techniques.

Program Description

Program title Mixer Measurement Wizard
File Name EnaMixerWizard_0121.vba
Revision Rev.01.21

Supported ENA models and firmware

Models Firmware

E5071C 2-port/4-port with opt.008 Rev.8.00 or later

Required external instruments

e Power meter and power sensor

e Signal Generator

Measurements supported in the wizard

e Conversion Loss and Group delay
e Conversion Compression

e Return Loss

Calibration types Supported in the wizard

e  Power meter calibration (PMC)
e Scalar mixer calibration (SMC)
e Vector Mixer calibration (VMC)

Starting the VBA macro
Stepl. Copy VBA file to local drive of ENA.

Step2. Press on the front panel.

Step3. Press Load Project and load VBA file.

Step4. Press on the front panel.




VBA macro Instruction

Startup Dialogue
ENA Mixer Measurement Wizard

VBA program starts with Introduction Dialog.

Press Next button to continue.

ENA Mixer Measurement Setup Wizard
Introduction

To obtain full benefits from this VBA macro, understanding of fundamental
retwork analysis and scalar and vector mixer calibrations are essential. Agilent
application notes 1408-1, 1408-2, and 1408-3 offer in-depth material regarding
mixer measurermants and calibration techniques.

[step1/4] External SG Setup
[step2/4] Measurement Parameter Setup
[step3/4] Calibration
[stepd/4] Connect Device and Measure
* CAUTION *

- The EMA option 008 is required for frequency-offset measurements
- to control an external SG from the ENA, an USB/GPIB interface is REQUIRED

[Step1/4] External SG Setup

ENA Mixer Measurement Wizard

Connect ENA USB port to external SG GPIB port
with USB/GPIB interface.
Select the

[stepl/4] External SG Setup

5@ GPIB address

—

Connect ENA USE port to external SG GPIB port ]
st ENA St ot SG model to select appropriate
Connect ENA internal reference signal output

connector and the external signal source input
connector with BNC cable,

command.

Select 5G Model
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W
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[Step2/4 Measurement Parameter Setup

ENA Mixer Measurement Wizard

=) Select Measurement Type. Refer to “table 1-1

[step2/4] Measurement Parameter Setup for available measurement and calibration.

Sweep Parameters
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[Step3/4] Calibration type selection

ENA Mixer Measurement Wizard

Select Calibration Type

Power Meter Cal

[step3/4] Calibration

Scalar Mixer Cal (5HC)

Wartor Mizer Cal (¥MC)

- lewels source power at input

power at oubput frequency

frequency and carrects receiver

- highly accurate canversion loss
measUrements with simple setup
and calbration

- temaves mismatch errars during

calibration and measurements by

combining 2-part and power meter
calibrations

- most accurate measurements of
phase and absolute group delay

- removes magnitude and phase
errars for kransmission and
reflection measurements
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[Step3/4] (1) Power Meter Calibration

ENA Mixer Measurement Wizard

X

[step3/4] Calibration
Power Meter Calibration

Power Cal Receiver Cal
Power rreters and sensors which require the input of a

calibration table is not supported.

Power Meter GPIB Address  Tolerance

13 [ s de

Select Meter Channel Num of Readings

s 1
ENA

Power Mater
Take Cal Swesp (Fortl)
i | =
Take Cal Sweep (Port2) |

{Ih
Through cannection

|

Power Senzor

[Step3/4] (2) Scalar Mixer Calibration

ENA Mixer Measurement Wizard &‘

[step3/4] Calibration
Scalar Mixer Calibration (SMC)

Fower Cal
Power meters and sensors which require the input of 3
calibration table is not supported, ]

Execute power cal then
execute 2-port cal.

e

Power Meter GPIE Address

E—

Select Meter Channel
A

ENA

Pomer Meter
Take Cal Sweep (Portl) m
—t ! T
Take Cal Sweep (Fort?) I

Fower Sensor ‘

| |

Refer to tablel for

available measurement and calibration.

Select calibration type.

Power meter calibration technique is perfromed
with this form.

Press “Take Cal Sweep” button under “Power cal”
box to calibrate power level of the ENA.

Then, execute receiver calibration with “Take Cal

Sweep” button in the “Receiver Cal” box.

Scalar mixer calibration technique is performed
with this form.

Press “Take Cal Sweep” button under “Power cal”
box to calibrate power level of the ENA.

Then, execute full-2 port calibration



[step3/4] (3) Vector Mixer Calibration

ENA Mixer Measurement Wizard El
[step3/4] Calibration
Vector Mixer Calibration (VMC)
2-port Cal Calibration Mixer [ Filter Pair Characterization
Mech &al |ecal | The vector mixer characterization program
cal Kit 85033+ assists in the calibration mixer filter pair
Reflection characterization process. After exiting this VBA
macro by pressing the "Done” button balow,
Open (Port1) ‘ Open (Port2) | run the YBA macro
N ‘ ., | "MixerCharacterization vba" in the "Agilent"
St Ry SR directory under the User [0 ] drive to obtain
P — ‘ — | the de-embedding file required for YMC,
Transmission Isolation
Theu (Part1-2) [ omit Isalation
[step4/4] Connect Device and Measurement
EMA Mixer Measurement Wizard El

[step4/4] Connect Device and Measure

ENA

e
—re
[+]
Q

%
®

Mixer Under
Test (MUT)

Back.

Full 2 port calibration, which is required for the
Vector Mixer Calibration, will be executed with
this form.

Perform full 2 port calibration and press “Done”
button.

Then load VBA

“MixerCharactarization.vba” in the “keysight”

the macro

directory under the User [D:] drive to obtain the
de-embedding file required for VMC.

Connect DUT, then press “Done” button to finish
the VBA macro.



Available measurement types, calibration method and measurement results

Following table describes available measurement types and calibration techniques with the VBA

wizard. Also, measurement result with each measurement type and calibration type is described

below.
Measurement Type (Step2) Calibration Type (Step3)
Power Scalar Vector
Measurement Sweep Meter Mixer Mixer
Cal Cal Cal
@+ b~ (0
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Measurement Result
(a) Conversion loss with PMC (b) Conversion loss with SMC
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(c) Conversion loss with VMC
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Yo, but =
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(e) Conversion Compression(CW) with SMC

P1dB Power

Power Sweep
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(d) Conversion Loss and Group Delay with VMC
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(f) Conversion Compression (Swept) with SMC

P1dB Power

Power Sweep
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P1dB plot on Frequency axis
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Revision History

Revision Date Description
01.00 Mar 2008 Initial Revision
01.01 Apr 2008 Modified Power Meter Trigger Bug
Modified Frequency Range Check
01.10 Oct 2008 Supported 20GHz Option
Modified Scalar Mixer Calibration (Step 3/4 (2))
Modified Vector Mixer Calibration (Step 3/4 (3))
01.20 July 2010 Added option TDR support
01.21 Oct 2014 Minor bug fix to support Windows 7




