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This site is devoted to teaching the art of making measurements at microwave frequencies.

A good overview of physics concepts is given on the HyperPhysics web site.


An overview of microwave techniques is available on the Microwaves101 web site.  This site includes a Microwave Encyclopedia, Microwave Calculators, and Microwave Acronym Dictionary.
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Anlage Lab Microwave Equipment


Agilent xyz  Manual, Programming Guide, …

Agilent Training Materials

Agilent eSeminar: Back to Basics - RF Spectrum Analysis Basics
Anlage Research Web Site
Anlage Downloadable Publications
Anlage Group Experimental Facilities
The 14th IEE Microwave Measurements Training Course, 2005. (Ref. No. 2005/10870)

http://www.theiet.org/events/2008/microwave-course.cfm
RF and Microwave page at the Swiss METAS Metrology organization

http://www.rawood.com/seminars/intro_rf_outline.html
Introductory RF and Microwaves Course

Course Overview

This 3 day* course is an introduction to the exciting field of RF and Microwaves. It is intended for engineers, managers and technicians who need to be introduced to the particular aspects of RF and Microwave signals and the associated testing and measurement procedures. Includes hands on lab exercises utilizing common equipment and test setups.

*This 3 day course includes 1 day of RF measurement lab exercises. If conditions exist where test equipment is unavailable during the scheduled course dates, the course will be shortened to 2 days, removing the lab time.

Instructor: Robert A. Wood
Course Outline

RF Measurement 
Lab Exercises

Setup 1 - Spectral Measurement

· 1 or 2 Signal Generators 

· 1 Spectrum Analyzer 

· Input & Output calibration 

· Measure amplifier gain 

· Measure amplifier harmonics 

· Conversion loss 

· Spurious products 

Setup 2 - S-Parameter Test

· 1 Scalar or Network Analyzer 

· Calibrate Gain & Return Loss 

· Filter Gain & Return Loss 

· Power Divider Gain & Return Loss 

· Amplifier Gain & Return Loss 

· Plus Much More! 

Setup 3 - Power Measurement

· 1 Signal Generator 

· 1 Power Meter 

· Calibrate input cable loss 

· Measure amplifier gain 

· 1 dB compression point 

· Measure pulse characteristics 

· What is RF and Microwave? 

· RF and Microwave Frequency Bands 

· Difference between Analog and RF/Microwave Signals 

· Electromagnetic Waves 

· Microwave Power - dB's and dBm's 

· Forward and Reflected Waves 

· Insertion Loss and Gain 

· Return Loss 

· VSWR and Impedance Matching 

· Characteristic Impedance 

· Transmission Lines 

· Coax, Waveguides, Stripline, Microstrip 

· S-Parameters 

· S11, S21, S12, S22 

· Test Equipment - Signal Sources 

· Test Equipment - Measurement Devices 

· Detectors 

· Power Meters 

· Spectrum Analyzer 

· Scalar Analyzer 

· Network Analyzer 

· Frequency Counter 

· Test Equipment - Auxiliary Equipment 

· Couplers 

· Power Dividers, Combiners 

· Attenuators 

· Switches 

· RF and Microwave Measurements 

· Power/Amplitude 

· Gain/Insertion Loss 

· VSWR 

· Frequency 

· S-Parameters 

· Spurious 

· Gain Compression 

· Phase Measurement 

· Group Delay 

· Noise Figure 

· Distortion Products 

· Phase Noise 

· Computer Automated Testing 

· Software Programs 

· Platforms 

· Calibration Concepts 

· RF and Microwave Test Techniques and Tips 

· Digital Modulation of RF Signals- Quick Overview 

Seminar Materials Provided

Understanding Microwaves by Allan Scott, John Wiley & Sons, Inc., 1993

Comprehensive seminar notes

