EE 433 - Fall 2008
Laboratory 3, Measurement of Passive Components

Objectives:

To expand the student’s familiarity with VNA measurement.

To examine the electrical response of real components (with parasitics)
To promote an understanding of the usefulness of microwave simulation.
To derive several component models from actual test data.

Background/Introduction:

This lab will use the VNA to measure the impedance v.s. frequency characteristics of a
chip inductor, resistor, and capacitor mounted on an SMA connector as a test fixture.
This data will then be used to optimize the ADS component models developed in lab 2.
Note that the chip inductor has been changed to a Toko inductor. (This is what | had in
my lab)
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LL2012-F Series

ELECTRICAL CHARACTERISTICS
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Panasonlc Multilayer Ceramic Capacitors(52...)
Multilayer Ceramic Chip Capacitors .. = = -
(For General Electronic Equipment) - = -

= - n
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® Impedance-Frequency
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Laboratory Procedures

(1) Calibrate the VNA S11 for a frequency range of 50 MHz to 10GHz
a.
b.

C.

d.
e.

Use a N to SMA-female adaptor right on the input port for the calibration
Display the smith chart form for S11 with a shorted sma connector
attached

Rotate in enough delay to display the O impedance on the Smith chart.
Record this value for later use.

Q- Explain what the purpose of this procedure is as discussed in class

Q- Can you get the short to look like a dot (0 ohms at all frequencies)?
Explain why not!

(2) Connect the 10pF capacitor/SMA to the VNA. What is the measured SRF of the
capacitor? Does it agree with the datasheet? Change the display type of the VNA
to impedance. See if you can recreate the capacitor impedance curve as shown in
the data sheet. Plot the impedance curve of the capacitor and see how close it
comes to the above plot.

(3) Repeat step 2) for the inductor and resistor. (you will have to find how to model a
real resistor)

(4) Post lab- import the S- parameter data files into the ADS project from Lab 2. Plot
the measured data and the model data for the capacitor on the same graphs.
Adjust your capacitor model values for a best fit to the actual data. Discuss the
differences you see.

(5) Repeat 4) for the inductor.

Data Analysis and Reporting
Write a summary report as you did for the first lab.




