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Dr. Ulrich L. Rohde, N1UL, emphasizes the im-
portance of knowing what type of noise to look for 
when using signal generators for measurements. 
N1UL uses Harmonica Simulator (Ansoft) to pre-
dict both the AM and FM phase noise of oscillators. 
He duplicates the details of the actual circuit in 
the simulator model, and at 144 MHz looks at the 
three critical offset values: 1 kHz, 10 kHz and 100 
kHz. N1UL shows the measured AM and FM phase 
noise of LC VHF, and 14 MHz oscillators. Measure-
ments additionally show the currently best possible 
performance of a 1296 MHz oscillator.

In order to ensure prompt delivery, we ask that
you periodically check the address information on 
your mailing label. If you fi nd any inaccuracies, 
please contact the Circulation Department
immediately. Thank you for your assistance.

Copyright © 2023 by the American
Radio Relay League Inc. For permis-
sion to quote or reprint material from 
QEX or any ARRL publication, send a 
written request including the issue date 
(or book title), article title, page num-
bers, and a description of where and 
how you intend to use the reprinted 
material. Send the request to
permission@arrl.org.

  In This Issue

March/April 2023

QEX (ISSN: 0886-8093) is published bimonthly 
in January, March, May, July, September, and
November by the American Radio Relay League, 
225 Main St., Newington, CT 06111-1400. 
Periodicals postage paid at Hartford, CT and at 
additional mailing offi ces.

POSTMASTER:  Send address changes to: 
QEX, 225 Main St., Newington, CT 06111-1400
Issue No. 335

Publisher
American Radio Relay League

Kazimierz “Kai” Siwiak, KE4PT
Editor

Lori Weinberg, KB1EIB
Assistant Editor

Ray Mack, W5IFS
Contributing Editors

Production Department

Becky R. Schoenfeld, W1BXY
Director of Publications and Editorial

Michelle Bloom, WB1ENT
Production Supervisor

David Pingree, N1NAS
Senior Technical Illustrator

Brian Washing
Technical Illustrator

Advertising Information

Janet L. Rocco, W1JLR
Business Services 
860-594-0203 – Direct
800-243-7768 – ARRL
860-594-4285 – Fax

Circulation Department

Cathy Stepina
QEX Circulation

Offi ces

225 Main St., Newington, CT 06111-1400 USA
Telephone: 860-594-0200
Fax: 860-594-0259 (24-hour direct line)
Email: qex@arrl.org

Subscription rate for 6 print issues:

In the US: $29

US by First Class Mail: $40;

International and Canada by Airmail: $35

Index of Advertisers
DX Engineering: ................................Cover III
ICOM America: ................................. Cover IV

3

Kenwood Communications: ................ Cover II
Tucson Amateur Packet Radio: ......................7

AM and FM Noise in Oscillators
Dr. Ulrich L. Rohde, N1UL

  2 Perspectives
Kazimierz “Kai” Siwiak, KE4PT

 14

ARRL members receive the digital edition of QEX 
as a member benefi t.

Single Point Ground Panel Location
Ron Block, NR2B

Self-Paced Essays — #16 Going Through a Phase
Eric P. Nichols, KL7AJ  27

Issue No. 337

N1UL analyzes the AM and FM noise of oscillators.

  8 Correcting a Common L-Network Misconception
Jeff Anderson, K6JCA

Upcoming Conferences26

 17 Make-Do Ham Interferometer to Determine Elevation 
Angles of Arriving RF Signals
H. Lawrence Serra, N6NC

 20 Designing a Square Root Nyquist Filter for a Modern 
Digital Radio Protocol
Wojciech Kaczmarski, SP5WWP and Jay Francis, KA1PQK

25 Technical Note
Glenn Schulz, W9IQ


