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Our 26Th Year!

Next Club Meeting:  april  14th
Monroe County Public Safety Center, 100 Gypsum Rd Stroudsburg, PA 18360

Welcome to the EPARA Beacon! This newsletter is published monthly and is the 
official newsletter of the Eastern Pennsylvania Amateur Radio Association. EPARA 

has served the amateur radio community in the Pocono Mountains for over 25 years. We 
have been an ARRL affiliated club since 1995.   We offer opportunities for learning and 
the advancement of skills in the radio art for hams and non-hams alike.   EPARA supports 
Monroe County ARES/RACES in their mission of providing emergency communications 
for served agencies in Monroe County.   Feel free to join us at one of our meetings or 
operating events during the year. The club meets on the second Thursday of every month, 
at the Monroe County 911 Emergency Control Center.  The business meeting starts at 
7:30 P.M. Anyone interested is invited to participate in our meetings and activities.

ZOOM Meeting Info:     Meetings begin at 7:30PM!
https://us02web.zoom.us/j/85463346031?pwd=bU1KcVZ0aVZiVEUvdjRsUXlNNHZkZz09

Meeting ID: 854 6334 6031  Password: 244632

  610-921-8848      58 Hartz Road, Fleetwood, PA 19522
   info@mbglick.com   M-F: 7am-4pm & Sat: 7am-12pm

For ALL your Ham Radio hobby needs!
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Contact Information

The election results are in, I want to congratulate and thank Kevin W3KCF, Scott 
KC3IAO, and Eric N3SWR for remaining on as EPARA officers for another two-

year term. Your work is genuinely appreciated by the membership as well as me. Bill 
AB3ME has decided to not run for a third term as Vice President, I want to thank him 
for all the challenging work he has done over the past four years. His contributions 
to turning EPARA around has been tremendous! We could not of met our goals as a 
club and organization without his efforts! Filling the vacancy is our new Vice President 
Bob W3BMM, I am extremely excited to work with Bob moving forward. We have lofty 
goals for this two-year term, and I know Bob will be a perfect fit and great contributor! 
Congratulations and thank you to Bob W3BMM our new Vice President.

So, April will bring the start of warmer weather and it’s time to get going on some 
projects. We will be scheduling the antenna repair at the 911 Center during the next 
meeting, I want to get this done by the end of April so be ready to help. ARES is also 
moving forward with the installation of an HF station at the Red Cross chapter house, so 
there is another spring project. The second M2 antenna is in for the EME project so Bob 
W3BMM and Alex KD2FTA will be working on our EME antenna array. I’m confident 
we will be successful in making several moon bounce contacts with this setup. We are 
also working on the grant process to get a new EMCOMM trailer. Lastly, tech classes 
began on March 16th, we have around a dozen students, and so far, they are doing quite 
well. Our VE sessions continue to be well attended bringing new people into the hobby 
of amateur radio. So, there is lots of stuff going on with EPARA.

That’s it for now. Our next meeting is on April 14th, and I hope to see you all then. 
73, Chris AJ3C

President Chris Saunders AJ3C:  aj3c@gmx.com Vice President Bill Carpenter AB3ME:  bill47@ptd.net

Secretary Kevin Forest W3KCF: w3kcf@outlook.com Treasurer Scott Phelan KC3IAO: kc3iao@hobbyguild.com

Member at Large Eric Weis N3SWR:  n3swr@ptd.net ARES EC  Charles Borger KB3JUF  KB3JUF@gmail.com

From The President
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EPARA Net list
Monroe county ARES-RACES – Sunday’s 8:30 PM, 146.865 MHz, PL -100 Hz

The Monday Night Pimple Hill repeater 8:30 PM ( Repeater freq = 447.275 with a - 5MHz 
offset) DMR TECH Net on TG314273*	 Time Slot 2

SPARK Information/Swap Net – Tuesday’s 8:30 PM, 147.045 MHz, PL 131.8 Hz

The Wednesday Night EPARA Hot Spot DMR Rag Chew net at 8:30 PM, TG 3149822*  Time 
Slot 2 (N3IS Talk Group)

EPARA Tech Net – Friday’s 8:30 PM, 147.045 MHz, PL +131.8 Hz

*TG = Talk Group
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Rule #1 of Amateur Radio, it is a hobby, unless you figured out a way to fashion a living out of it.
Rule #2 of Amateur Radio, life is not a hobby and typically carries heavy responsibilities of everything that is 
not a hobby. 
Rule #3 of Amateur Radio, never give up a LIFE event for a Ham event. You may make some great memories 
at the Ham event, but the guilt you may carry missing a LIFE event can be a terribly heavy millstone.
Rule #4 of Amateur Radio,  as technology moves forward, so does Ham Radio - do what makes you happiest, 
experiment with other elements of Ham Radio as LIFE allows.
Rule #5 of Amateur Radio,  it is only Ham Radio, when confused always refer to Rule #1 through #4.

EPARA Club Dues
Club dues were due January 1st and are temporarily 
extended due to COVID reasons.  For those that 
missed the chance to stay current, there are two (2) 
methods available to pay to help make this easy for 
all.  Contact Scott KC3IAO via his email: KC3IAO@
hobbyguild.com and you can send him a check or 
pay via PayPal.  

VE Sessions
VE sessions have returned.  Please contact Chris 
AJ3C for dates and info should you require a 
test session.  

Amateur radio Classes
Technician classes are scheduled to begin in 
March, and General classes in Early summer.

Hamfest!
The date for next years hamfest has been 
decided and it’s to be on Sunday, September 
18th, 2022.

EPARA Patches: Club patches are in!  For 
those that ordered them please step forward 
to collect them.  We also have extra just in 
case ...
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EPARA General Membership Meeting Agenda
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What do the letters I and Q in I/Q Modulation represent? 

A. Inactive and Quiescent 
B. Instantaneous and Quasi-stable 
C. Instantaneous and Quenched 
D. In-phase and Quadrature 

Last month’s answer was, C. Install parasitic suppressors and/or neutralize the stage. A parasitic 
suppressor adds  resistance to a circuit path in an amplifier or oscillator. It also alters the reso-
nant frequency where the suppressor is inserted. Both of these effects reduce or prevent unwanted 
oscillations. 

The EPARA HOT SPOT Wednesday night DMR rag chew is here!
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To: All EPARA Members and Users of the WA3MDP Repeater System

Re: The 147.045 Repeater Malicious Interference

Over the past few years the 147.045 repeater here in Monroe County has been plagued with an 
increasing amount of deliberate and malicious interference.  While some of this interference has been 
directed at some specific operators the end results has been a wide area large foot print repeater that 
get little to no use except for a few regularly scheduled nets.

This is not a problem that is special to just the 147.045 system. Nationwide FM repeaters (and HF 
bands for the matter) are also being interfered with deliberately and the FCC lacks the manpower and 
ability to search out the people causing the issues. 

The ARRL in conjunction with the FCC reorganized the Volunteer Monitor program a while back to 
assist in tracking down QRM on all of the amateur bands. While some progress has been made there 
obviously is a lot more to be done. 

A small dedicated group has been tracking the QRM locally by various means for over a year. While 
some of the sources have been narrowed down it is now time to get the rest of the local ham community 
involved. 

What we are asking people to do is when you listen to the 147.045 repeater also listen to the “input” 
frequency which is 147.645 (no tone is required). If you should hear any of the malicious and deliberate 
QRM occurring, do the following:

1)	 DO NOT ENGAGE IN A CONVERSATION WITH THESE INDIVIDUALS. 

2)	 If you hear farting, cat calls, high pitch cartoon voices, music, etc write down the DATE, TIME, 
YOUR LOCATION and APPROX STRENGTH OF THE QRM STATION. If you have a beam antenna 
and can provide a heading that would be great too!

3)	 Send your listening report to the email address LIDSonzero45@gmail.com.

ALL information will be kept confidential and with this added information we hope to narrow down 
the locations that have already been identified. 

In closing let me assure you that the people looking for the sources of the interference are doing so 
with the blessing of the repeater owners. It is our desire to see the 147.045 repeater system return to 
the quality repeater that it used to be many years ago. 

Thank you in advance for your cooperation.
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Anyone looking to take an exam is encouraged to contact Chris 
AJ3C to preregister at least one (1) week in advance of  the test 

date. If  you have any questions or to register, Chris can be reached 
via email AJ3C@GMX.COM. VE sessions are being held the 4th Fri-
day of  each month at 6pm at the Monroe County 911 training cen-
ter. Seating is limited for the time being so we can follow the health 
guidelines set forth by the county and state.   
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ARES/RACES meetings are now being held on the fourth 
Friday of each month at 7PM.  The meetings are once 
again being held at the 911 call center.   These meetings 
will serve as training sessions covering several aspects 
of amateur radio emergency communications. We will 
start with traffic handling and the use of Radiograms 
and the ICS 213 general message form. Future sessions 
will cover the use of several ICS forms and the setup 
and use of digital communication modes including 
Winlink, Packet Radio, APRS, and the FLDIGI software  
program. Meeting are open to all, you do not need to be 
an ARES/RACES team member to attend. 

Want to Put Your Ham Radio Skills to Good Use? Get Involved in 

EmComm!
One of the missions of the Amateur Radio Service is for amateur radio operators to provide 

public service and emergency communications (EmComm) when needed. We act as a voluntary 
noncommercial communication service and pitch in to help our communities and first responders.

So, what organizations are out there for community-minded amateur radio operators and what can 
we do to help?

Join In
One good entry point into public service and emergency communications is to join SkyWarn, a 
volunteer program run by the National Weather Service (NWS) with more than 290,000 trained 
severe weather spotters. These volunteers help keep their local communities safe by providing 
timely and accurate reports of severe weather to the NWS.

Not all of these weather spotters are amateur radio operators, but many are. Amateur radio 
communications can report severe weather in real time. When severe weather is imminent, 
SkyWarn spotters are deployed to the areas where severe weather is expected. A net is activated on a 
local repeater and SkyWarn spotters who are Hams check into that net. The net control advises the 
spotters when they might expect to see severe weather, and the spotters report conditions such as 
horizontal winds, large hail, rotating clouds, and even tornadoes.
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To become a SkyWarn spotter, you must attend a class that teaches you the basics of severe weather, 
how to identify potentially severe weather features, and how to report them. The classes are free and 
typically last about two hours. Check your local NWS website for class schedules.

ARES/RACES/CERT
Another way Hams can become involved in public service and emergency communication is to 
join an ARES or RACES  group. Technically, these are two separate services—the Amateur Radio 
Emergency Service (ARES) is run by the ARRL, while the Radio Amateur Civil Emergency Service 
(RACES) is a function of the Federal Emergency Management Agency (FEMA). Amateur radio 
operators who typically take part in one also take part in the other.

To participate in RACES, you’ll need to take some self-study FEMA courses in emergency 
preparedness and emergency-response protocols. Classes may or may not be required to participate 
in ARES. These requirements are set by each individual ARES group. To get involved with either 
ARES or RACES, ask your local club members when they meet. You can also contact the Section 
Manager or Emergency Coordinator for your ARRL section. To contact them, click here and find the 
section that you live in.

Amateur radio operators belonging to ARES (and its predecessor, the Amateur Radio Emergency 
Corps) have responded to local and regional disasters since the 1930s, including the 9/11 attacks, 
and Hurricane Katrina and Hurricane Michael, among others.

The Community Emergency Response Team (CERT) program trains volunteers—both Hams and 
non-hams—how to be prepared for disasters that may impact their area. They provide basic disaster 
response skills, such as fire safety, light search and rescue, team organization, and disaster medical 
operations. CERT offers a nationwide approach to volunteer training and organization that first 
responders can rely on during disaster situations, allowing them to focus on more complex tasks.

What Gear Do You Need?
For most local needs, a 5-watt VHF/UHF handheld transceiver is sufficient for utilizing local 
repeaters to relay messages and report on conditions as they exist. Replacing the radio’s stock 
antenna with a higher gain antenna or connecting it to a magnetic mount on a vehicle will increase 
range significantly.

Even better is a VHF/UHF mobile radio installed in your vehicle with 25 or more watts output and a 
good mobile antenna. In the event the repeater loses power, you can talk over a considerably larger 
area in simplex mode with the extra power and a good mobile antenna.
If you work with an ARES or RACES group, you may be asked to act as a county control station. In 
this capacity, you’d need both HF and VHF transceivers in a fixed location, such as your house, with 
a good antenna system and emergency power capabilities like a generator or batteries. This allows 
you to make contacts within your state and throughout the U.S.

Helping Hams
Ham radio can play a key role in emergency situations. Here are a few examples:
•	 Ham radio connected firefighters and police departments, Red Cross workers, and other 

emergency personnel during the 2003 blackout that affected the northeast United States.
•	 In 2017, fifty amateur radio operators were dispatched to Puerto Rico to provide 

communications services in the wake of Hurricane Maria.
•	 Amateur radio operators provided communications in the aftermath of the Boston Marathon 

bombing when cellphone systems became overloaded.
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•	 During Hurricane Katrina, more than one thousand ARES volunteers assisted in the aftermath 
and provided communications for the American Red Cross.

•	 During the devastating Oklahoma tornado outbreak that began in May 1999, amateur radio 
operators—giving timely ground-truth reports of severe weather—played a critical role in 
the warning and decision-making processes at the NWS Weather Forecast Office in Norman, 
Oklahoma.

•	
•	
Credit: https://www.onallbands.com/want-to-put-your-ham-radio-skills-to-good-use-get-involved-
in-emcomm/
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Topics of Interest

Have an idea you would like to share with your fellow hams? Interested in one of the new exotic digital modes 
and would like to get others interested in it too? Found a blog somewhere that you think others would 

find interesting? Members are encouraged to submit items of interest for publication. Submitted articles (are 
suggested) to be no more than a page or two in length and may be edited for content and grammar. The EPARA 
officers and newsletter editor reserve the right to determine which items will be included in The 
Beacon. The deadline for publication is the 15th of the month. The publication date will be at 
the end of each month. Copyrights are the property of their respective owners and their use is 
strictly non-profit/educational and intended to foster the spirit of amateur radio. 

If you’ve taken pictures at an event and would like to submit them for possible inclusion in the newsletter, 
forward them to the newsletter editor. Please send action shots, if possible. Faces are often preferable over the 
backs of heads. Many hams may be way too overweight, so please consider using a wide-angled lens.

Disclaimer
The Beacon is not representative of the views or opinions of the whole organization, and such views

and opinions expressed herein are of the individual author(s).

“Basic research is what I am doing when I don’t know what I am doing.”
- Wernher von Braun.

Well so much for Spring around the corner.  Who or-
dered this weather?  Old man winter seems like stick-

ing around for a while yet and I’m getting a bit unraveled.  I 
placed a quick ad/reference to the MB Glick surplus outfit 
right on the front cover so if anyone is looking for a place to snoop around for your hobby needs, 
give it a try as they may help you a bunch.  I’ll also post a quick ad right below this to another spot 
that I wandered around in last year and their selection was outstanding too.  There’s a huge amount 
of material to pick from and it changes often I’m sure.  The best part is you’re allowed to pick 
through anything they have and buy it at a very reasonable cost.  Lastly I included an article about 
Bob Widler - an engineer that was a prankster and pushed the limits of thinking back when voltage 
regulators and op-amps were being designed and combined into a single chip. You should enjoy 
that.  That’s it for now  :)   Till next month,  73
Eric N3SWR

Eric,  N3SWR

J.F.R. Salvage, Inc.
Wind Gap

6500 Sullivan Trail
Wind Gap, PA 18091

(610) 863-6071
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Contests!
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        04/01/2022 | Autism Awareness Month

    Apr 1-Apr 15, 0000Z-2359Z, WA3MD , Pasadena, 
MD. WA3MD . 3.573 7.074 14.074 21.074. QSL. 
Frank Mathias, 1849 Choptank Rd, Pasadena, MD 
21122.
    04/05/2022 | Sun-N-Fun Aerospace Expo Special 
Event Station

    Apr 5-Apr 10, 0800Z-1700Z, W4S, Lakeland, FL. 
Lakeland Amateur Radio Club (LARC). 2, 20, and 
40 meters; other bands and modes possible.. QSL. 
LARC, P.O. Box 90853, Lakeland, FL 33804. www.
lakelandarc.org	
    04/09/2022 | Texas State Parks on the Air

    Apr 9-Apr 10, 1400Z-0200Z, K5LRK, The 
Colony, TX. Lake Area Amateur Radio Klub. 
80M-3.825MHz, 40M-7.225MHz, 20M-14.225MHz; 
CW bottom of band +40 kHz; phone general 
segment and 28.350; VHF 50.200 and 144.200 
15M-21.325MHz,. QSL. Ken Rainey, AC5EZ, 529 
Kenilworth Ave., Oak Point, TX 75068. The Lake 
Area Amateur Radio Club (K5LRK) is organizing 
the Texas State Parks on the Air event this year. The 
event will take place on April 9 and 10, 2022 (4/9 
1400 to 4/10 0200, and 4/10 1400 to 2000. The event 
website is tspota.org. On the website can be found 
the rules and list of Texas State Parks designators. 
We hope your club will participate in this event this 
year by trying to make contact with Texas HAMs 
activating a state park in Texas. Questions can be 
directed to info@k5lrk.com https://www.tspota.org	
    04/09/2022 | USS Midway Museum Ship special 
Event: Doolittle Raid

    Apr 9, 1600Z-2300Z, NI6IW, San Diego, CA. USS 
Midway (CV-41) Museum Ship. 14.320 7.250 14.070 
(PSK31) DSTAR (Papa Sys Rept). QSL. USS Midway 
Museum Ship COMEDTRA, 910 N Harbor Drive, 
San Diego, CA 92101. www.qrz.com/db/ni6iw	
    04/10/2022 | Spaceport America Open House New 
Mexico

    Apr 10, 1700Z-2100Z, NM5HD, Rio Rancho, NM. 

High Desert Amateur Radio Club of New Mexico 
Inc. 14.235 14.265 7.185 146.460. Certificate. David 
Ham, 5052 Mira Vista Dr NE, Rio Rancho, NM 
87144. nm5hd.org	
    04/14/2022 | Loretta Lynn 90th Birthday

    Apr 14, 0000Z-2359Z, K4L, Paintsville, KY. 
Amateur Radio Community Service. 7.235. QSL. 
Amateur Radio Community Service K4L Special 
Event., P.O. Box 75, Paintsville, KY 41240. A special 
event station honoring Ms Lynn from her Birthplace 
and Childhood home in Butcher Holler at Van Lear 
Kentucky. Ms. Lynn during her career received many 
awards including Grammys. She is noted for her 
famous song of “Coal Miner’s Daughter.” The special 
event station will be operating on other hf bands on 
LSB, USB,CW, and digital modes. Also operating on 
2 and 6 meter simplex. In addition to the previous 
modes the group will be on the KY4ARC 147.225 
repeater with a positive offset and a pl of 127.3. 
n4kju@yahoo.com	
    04/14/2022 | Maritime Radio Day 2022

    Apr 14-Apr 15, 1200Z-2200Z, various, Various, 
OT. Maritime Radio Day. CW only; 160 80 40 20 
15 10 meters, plus WARC. Certificate & QSL. see 
website, for QSL, information, OT. Various call 
signs will be used from various worldwide locations. 
This is an operating event. See website for rules. 
maritimeradio.pro/maritimeradioday	
    04/15/2022 | 80th Anniversary of the Doolittle 
Raid

    Apr 15-Apr 18, 1400Z-2359Z, N4D, Mesa, AZ. 
Superstition Amateur Radio Club, Inc.. 3.893 7.225 
14.330 21.337. QSL. SES N4D, c/o Superstition 
ARC, P.O. Box 21522, Mesa, AZ 85277-1522. 
Please include SASE for QSL card. https://www.
superstitionarc.org	

    04/16/2022 | 160th Anniversary of the Great 
Locomotive Chase

    Apr 16, 1400Z-1800Z, W4ABZ, Ringgold, GA. 
Ringgold Amateur Radio Club. 7.265 14.265. QSL. 
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Jim Skeen, 224 Smith Liner Rd., Chickamauga, GA 
30707. Send SASE for QSL card.
    04/16/2022 | Whiskey 4 Moonshine

    Apr 16-Apr 30, 0000Z-2359Z, W4M, Boones 
Mill, VA. AA4SS. 7.215 14.250 18.135 50.125. 
QSL. Timothy Boyd, AA4SS, 2201 Green Level 
Rd, Boones Mill, VA 24065. W4M (“Whiskey 4 
MOONSHINE”) will operate from April 15 through 
April 30 2022 on ALL HF bands (depending upon 
volunteers preferences and equipment) using phone, 
digital, and cw modes. Operations will take place 
in Franklin and surrounding counties https://
whiskey4moonshine.wordpress.com	
    04/18/2022 | 80th Anniversary Doolittle Raid on 
Tokyo

    Apr 18, 1400Z-2359Z, NA1KW, Doolittle, MO. 
North American Kilowatt Club. 7.178 14.228; 20 and 
40 meters SSB. Certificate & QSL. Charles Doolittle, 
N1SPX, 2600 Davis St., Hannibal, MO 63401. 
https://www.na1kw.com	
    04/18/2022 | World Amateur Radio Day

    Apr 18-Apr 19, 1700Z-0030Z, W0W, Las Vegas, 
NV. NARRI *World* EchoLink Conference VoIP. 
146.520 441.500. Certificate. Thomas Harrington , 
636 West 24th Street , Ogden, UT 84401. Look for 
W0W on www.qrz.com to Obtain a QSL card and 
for information. Pleas vist WWW.WRN-WFN.
COM for information and WWW.NARIVOIP.COM 
for information on the Echolink System Echolink 
Conference *World* on cellphone app and PC or 
#479886 IRLP 9251 OR Alstarlink via WV8CW 
#43609 www.wrn-wfn.com
    04/18/2022 | World Amateur Radio Day

    Apr 18-Apr 19, 1500Z-0030Z, W7W, Ogden, UT. 
Narrivoip.com/WRN-WFN.COM . 28.400 14.074 
7.074 3.920. QSL. THOMAS, HARRINGTON , 
636 W 24th street , Ogden, UT 84401. WORLD 
AMATEUR RADIO DAY on HF voice Mix mode 
of Voice and FT-8 will be logging via n1mm and 
looking forward to connecting with many Hams 
Around the world. www.wrn-wfn.com
    04/18/2022 | World Amateur Radio Day

    Apr 18, 1400Z-2000Z, W2NPT, Fair Lawn, NJ. 
Fair Lawn Amateur Radio Club. 14.250 7.250 14.035 
7.035. QSL. Fair Lawn Amateur Radio Club, 10-10 
20th Street, Fair Lawn, NJ 07410. FairLawnARC.
org	
    04/18/2022 | World Amateur Radio Day 2022

    Apr 18-Apr 19, 1300Z-0500Z, W2W, Rochester, 
NY. ROC-HAM. ROC-HAM/EchoLiink 531091; 
ALLSTAR 2585,47620,47918; other EchoLink 
conferences will be connected for this. QSL. John 
Derycke, W2JLD, 85 Amherst St. Apt. 2, Rochester, 
NY 14607. 7th annual VoIP Event/Largest VoIP 
special event www.roc-ham.net/ward-2022	
    04/19/2022 | Baker to Vegas LAPD Challenge Race

    Apr 19-Apr 20, 0000Z-2359Z, K6V, Baker, CA. 
West Valley Amateur Radio Club. 147.465 223.440 
445.510. Certificate. West Valley ARC, 5403 N. 
Annie Ct., Litchfield Park, AZ 85340. bakervegas.
net	

    04/21/2022 | San Jacinto Day

    Apr 21-Apr 24, 1200Z-2359Z, K5T, Nacogdoches, 
TX. Nacogdoches Amateur Radio Club. 3.75 
7.230 14.275 21.240. QSL. Nacogdoches ARC, 167 
CR 2093, Nacogdoches, TX 75965. All contacts 
confirmed via LOTW. Special QSL card available for 
SASE. w5nac.com	
    04/22/2022 | 58th Annual West Point Scout 
Camporee

    Apr 22-Apr 25, 0000Z-2359Z, W2P, West Point, 
NY. Ten Mile River Scout Museum ARC. 18.158 
14.258 7.258 3.858. QSL. James Gallo, 149 Marine 
Avenue, 6F, Brooklyn, NY 11209. After two years 
lost to Covid we are exited to work the West Point 
MA Annual Scout Camporee again and hope to have 
more Scouts then ever in 2022.
    04/23/2022 | 50th Anniversary of Apollo 16

    Apr 23-Apr 27, 1400Z-2359Z, W5RRR,NN4SA,+, 
Various. NASA On the Air (NOTA). 14.045 14.271. 
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QSL. see each club QRZ page, na, na. NASA On The 
Air (NOTA) is back for 2022. We’ll be operating 
from various NASA centers in commemoration 
of Apollo 16’s 50th Anniversary, and later other 
milestones throughout the year. Info/updates as 
well as tracking and scoring will be available at 
nasaontheair.wordpress.com. Individual clubs will 
provide QSL information at their QRZ.com pages. 
nasaontheair.wordpress.com	
    04/23/2022 | Remembering the 80th Anniversary 
of the Doolittle Raid

    Apr 23, 1500Z-1900Z, NE1PL, Fall River, MA. 
USNR. 14.259; 40 meters. QSL. Rick Emord, 
KB1TEE, 135 Wareham St., Middleboro, MA 02344. 
We will be on 20 and 40 meters and other bands 
as equipment and people allow, phone, and digital. 
www.ne1pl.org	
    04/23/2022 | WHOA weekend Scouts BSA

    Apr 23, 1400Z-2000Z, W1M, Russell, MA. 
Western Mass Council--Scouts BSA. 7.190 10.115 
14.060 14.290. QSL. Tom Barker, WA1HRH, 329 
Faraway Road, Whitefield, NH 03598. Monthly 
seasonal outdoor activities for scouts and the general 
public including “ham radio in the woods”. Paper 
logging. Qsl via SASE and eqsl.
    04/29/2022 | Handiham 55th Anniversary Special 
Event

    Apr 29-May 1, 1900Z-1900Z, W0ZSW, 
Minneapolis, MN. Handiham Radio Club. 
14,265.000 7,040.000. QSL. Handiham Program, 
3915 Golden Valley Road, Mail Route 78446, 
Minneapolis, MN 55422. On Saturday, April 30th, 
the Handiham Program will celebrate its 55th 
anniversary of helping people with disabilities 
get involved in the amateur radio hobby. This is a 
pretty special accomplishment for any organization! 
Listen out for CQ Handiham 55 on phone and CW! 
handiham.net	
    04/30/2022 | Amargosa Days

    Apr 30, 1700Z-2359Z, NV7AV, Amargosa Valley, 
NV. Amargosa Amateur Radio Club. 7.250 14.280 
18.150. QSL. AARC, P.O. Box 101, Amargosa Valley, 

NV 89020. www.amargosa-hams.org	
    04/30/2022 | Hams for PanCAN

    Apr 30-May 1, 1400Z-2020Z, N3P, New 
Kensington, PA. WQ3Q. 3.960. 7.172. Certificate 
& QSL. Richard Ryba /PanCAN, 2777 Leechburg 
Rd., New Kensington, PA 15068. This special event 
station is set up to raise awareness and support for 
pancreatic cancer research and resources for patients 
through PanCAN Purple Stride Day. in Pittsburgh. 
https://secure.pancan.org/site/TR/PurpleStride/
PurpleStride?px=3163046&pg=personal&fr_
id=2357 rybar1949@gmail.com	

    04/30/2022 | UGA Sanford Stadium Special Event

    Apr 30-May 1, 1700Z-1700Z, N1D, Athens, GA. 
Athens Radio Club. 3.930 MHz 7.230 MHz 14.330 
MHz 28.430 MHz. QSL. Athens Radio Club, P.O. 
Box 782, Athens, GA 30603-0782. Athens Radio 
Club is hosting a special event station from Sanford 
Stadium April 30 - May1, 2022 from 1700 to 1700. 
If you’re a Bulldog fan, or if you’re not, give us a call! 
athensradioclub.org	
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As mentioned above the 12AY7 was specifically developed for low 
noise performance in applications working at low levels, which makes 
it an interesting candidate for the first stage in phono or microphone 
preamplifiers. The General Electric data sheet lists an operating point 
specifically for such low level applications. The tube has a 9 pin noval 
base. As the prefix ‘12’ indicates the heater voltage is 12.6V and only 
needs 150mA. The heater has a center tap which is connected to pin 
9. This enables parallel connection of the heater halves which results 
in a 6.3V/300mA heater. The 12AY7 has an amplification factor of 44 
which comes with a plate resistance of 25kOhm. 

Here the plate curve diagram from the data sheet:

12AY7 -  Miniature Medium-mu Twin Triode
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Tad Cook, K7RA, of Seattle, Washington, 
reports: We saw plenty of sunspot 

activity this week, along with numerous 
solar flares. A confounding indicator was a 
higher average solar flux but lower average 
sunspot numbers. We expect to see these 
parameters track together, but that isn’t 
always the case.

The average daily sunspot number went 
from 87.4 last week to 74.6 in the latest 
reporting period, March 10 – 16.

The average daily solar flux increased from 
115.5 to 119.

A new sunspot group appeared on March 
12, another on March 13, and two more on 
March 14. The total sunspot area (expressed 
in millionths of the solar disc) declined 
throughout the week, starting at 1,170 on 
March 10, then 1,080, 1,040, 940, 670, 490, and 290. So, the decline continued even through days 
that revealed new sunspots.

March 13 had the greatest geomagnetic disturbance, with the middle latitude A index at 30, the 
planetary A index at 40, and Alaska’s college A index at 65. The A index is calculated from the K 
index, updated every 3 hours. In Alaska, the K was 0 in the first three readings, at 0000, 0300, 
and 0600 UTC, before jumping dramatically to 5, 7, 7, and 5 for the rest of the day. The K index is 
logarithmic, and 7 is a very big number, indicating a geomagnetic storm.

The solar flux prediction peaks at 125 on April 6 – 8, but starting today, the predicted flux is 108 on 
March 18 – 19; 95 on March 20 – 26; 100 on March 27 – 28; 110 on March 29 – 30; 115 on March 
31; then 120, 115, and 120 on April 1 – 3; 115 on April 4 – 5; 125 on April 6 – 8; 120 on April 9 – 11; 
115 on April 12 – 14; 110 on April 15 – 17; 100 on April 18; then 95 on April 19 – 22, and 100 on April 
23 – 24.

Predicted planetary A index is 10 on March 18 – 19; then 15, 12, and 8 on March 20 – 22; 5 on 
March 23 – 25; 10 and 8 on March 26 – 27; 5 on March 28 – 30; 10, 25, 15, and 8 on March 31 – 
April 3; 5 on April 4 – 15; 12 on April 16 – 17; 8 on April 18; then 5 on April 19 – 21, and 10 and 8 on 
April 22 – 23.

The vernal equinox will occur at 1533 UTC on Sunday, March 20 — a good sign for HF propagation 
as we move from winter to spring conditions in the Northern Hemisphere.

K7RA Solar Update
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Satellite passes / Orbitron 3.71 / www.stoff.pl

Location      : Oak Ridge NJ (74.5009¢X W, 41.0297¢X N)
Time zone     : UTC
Search period : 03/25/2022 22:41:37 - 25 days
                04/19/2022 22:41:37
Conditions    : Maximum sun elevation = None
                Minimum sat elevation = 30 deg
                Illumination NOT required

Time                Satellite              Azm  Elv  Mag Range S.Azm S.Elv
--------------------------------------------------------------------------
03/26/2022 03:42:28 ISS                  304.6 30.1  ecl   781 331.7 -43.0
03/26/2022 03:44:00 ISS                  215.8 86.7  ecl   425 332.1 -43.1
03/26/2022 03:45:31 ISS                  129.2 30.3  ecl   775 332.6 -43.3

03/26/2022 20:26:00 ISS                  158.3 30.0  0.7   775 243.6  30.4
03/26/2022 20:26:35 ISS                  135.7 32.3  0.5   736 243.7  30.4
03/26/2022 20:27:09 ISS                  113.9 30.0  0.6   776 243.8  30.3

03/26/2022 22:02:39 ISS                  306.6 30.0  0.3   779 261.8  13.1
03/26/2022 22:03:20 ISS                  333.2 33.3  0.1   724 261.9  13.0
03/26/2022 22:04:01 ISS                  359.7 30.0  0.2   780 262.0  12.9

03/27/2022 02:54:37 ISS                  326.7 30.0  ecl   783 317.8 -37.5
03/27/2022 02:56:01 ISS                   32.2 56.1  ecl   505 318.2 -37.6
03/27/2022 02:57:25 ISS                   98.2 30.1  ecl   780 318.6 -37.8

03/27/2022 21:13:58 ISS                  269.0 30.2  0.6   773 253.5  22.3
03/27/2022 21:15:16 ISS                  328.0 50.4 -0.3   538 253.7  22.0
03/27/2022 21:16:35 ISS                   28.0 30.2  0.3   776 254.0  21.8

03/28/2022 02:07:05 ISS                  352.5 30.1  ecl   781 306.3 -30.5
03/28/2022 02:07:58 ISS                   27.8 36.1  ecl   684 306.5 -30.7
03/28/2022 02:08:52 ISS                   63.6 30.0  ecl   782 306.7 -30.8

03/28/2022 20:25:45 ISS                  237.6 30.2  0.9   771 244.2  31.0
03/28/2022 20:27:16 ISS                  328.2 84.0 -0.6   424 244.6  30.7
03/28/2022 20:28:47 ISS                   50.6 30.1  0.6   778 244.9  30.4

03/29/2022 02:55:28 ISS                  280.5 30.2  ecl   779 318.7 -37.0
03/29/2022 02:56:47 ISS                  221.0 50.8  ecl   536 319.1 -37.1
03/29/2022 02:58:06 ISS                  161.1 30.2  ecl   776 319.5 -37.3

EPARA SatComm
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03/29/2022 19:37:56 ISS                  204.1 30.2  1.2   770 233.5  38.9
03/29/2022 19:39:18 ISS                  139.1 55.3  0.1   505 233.8  38.7
03/29/2022 19:40:40 ISS                   75.4 30.1  0.8   776 234.2  38.5

03/30/2022 02:07:18 ISS                  306.1 30.3  ecl   776 307.0 -30.0
03/30/2022 02:08:49 ISS                  266.2 89.6  ecl   424 307.4 -30.3
03/30/2022 02:10:21 ISS                  127.0 30.1  ecl   778 307.7 -30.5

03/30/2022 20:27:22 ISS                  303.7 30.1  0.8   775 245.3  31.2
03/30/2022 20:28:06 ISS                  332.5 34.1  0.6   709 245.5  31.0
03/30/2022 20:28:51 ISS                    2.0 30.1  0.7   777 245.7  30.9

03/31/2022 01:19:25 ISS                  328.5 30.2 -0.3   779 297.1 -22.1
03/31/2022 01:20:47 ISS                   32.0 54.1  ecl   516 297.4 -22.4
03/31/2022 01:22:09 ISS                   95.8 30.2  ecl   777 297.7 -22.6

03/31/2022 19:38:40 ISS                  266.6 30.2  1.2   773 234.4  39.3
03/31/2022 19:40:00 ISS                  328.2 52.1  0.2   525 234.8  39.1
03/31/2022 19:41:20 ISS                   29.7 30.2  0.8   774 235.1  38.9

04/01/2022 00:31:51 ISS                  354.9 30.0 -0.2   781 288.5 -13.7
04/01/2022 00:32:41 ISS                   27.8 35.1 -0.5   697 288.7 -13.8
04/01/2022 00:33:30 ISS                   60.1 30.1 -0.3   779 288.8 -14.0

04/01/2022 18:50:25 ISS                  235.2 30.0  1.6   774 221.2  46.3
04/01/2022 18:51:56 ISS                  319.0 87.3  0.0   421 221.7  46.2
04/01/2022 18:53:27 ISS                   52.3 30.3  1.1   772 222.1  46.0

04/02/2022 01:20:06 ISS                  282.7 30.2 -0.3   778 298.0 -21.8
04/02/2022 01:21:27 ISS                  220.5 53.2  ecl   520 298.2 -22.0
04/02/2022 01:22:48 ISS                  158.1 30.1  ecl   777 298.5 -22.2

04/02/2022 18:02:35 ISS                  201.4 30.0  1.9   772 205.0  51.6
04/02/2022 18:03:55 ISS                  139.9 52.7  0.8   519 205.5  51.5
04/02/2022 18:05:15 ISS                   77.9 30.3  1.4   771 206.0  51.4

04/03/2022 00:31:54 ISS                  307.9 30.1 -0.2   779 289.2 -13.2
04/03/2022 00:33:26 ISS                   41.1 86.9 -1.6   424 289.5 -13.5
04/03/2022 00:34:57 ISS                  124.5 30.2 -0.4   776 289.7 -13.8

04/03/2022 18:51:51 ISS                  300.0 30.1  1.4   775 222.4  46.8
04/03/2022 18:52:40 ISS                  332.5 35.0  1.0   694 222.6  46.6
04/03/2022 18:53:29 ISS                    4.9 30.1  1.2   776 222.9  46.5

04/03/2022 23:44:00 ISS                  330.5 30.3 -0.1   776 281.3  -4.3
04/03/2022 23:45:20 ISS                   31.7 52.0 -1.0   528 281.5  -4.6
04/03/2022 23:46:41 ISS                   93.4 30.0 -0.2   780 281.7  -4.8
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04/04/2022 18:03:09 ISS                  264.0 30.1  1.8   772 205.8  52.2
04/04/2022 18:04:31 ISS                  328.3 54.2  0.7   511 206.3  52.1
04/04/2022 18:05:52 ISS                   31.5 30.3  1.3   772 206.8  52.0

04/04/2022 22:56:26 ISS                  358.3 30.1  0.1   779 273.8   4.9
04/04/2022 22:57:10 ISS                   27.0 34.0 -0.2   713 273.9   4.8
04/04/2022 22:57:55 ISS                   56.4 30.1  0.0   780 274.0   4.6

04/05/2022 17:14:53 ISS                  232.6 30.0  2.0   772 186.2  55.1
04/05/2022 17:16:24 ISS                  143.7 89.1  0.5   420 186.8  55.1
04/05/2022 17:17:55 ISS                   54.2 30.1  1.6   773 187.5  55.0

04/05/2022 23:44:31 ISS                  285.1 30.1  0.0   777 282.0  -4.0
04/05/2022 23:45:54 ISS                  220.1 55.9 -1.0   504 282.3  -4.3
04/05/2022 23:47:17 ISS                  155.0 30.1 -0.2   777 282.5  -4.5

04/06/2022 16:27:03 ISS                  197.9 30.2  2.1   768 165.5  54.8
04/06/2022 16:28:20 ISS                  139.4 50.0  1.2   536 166.1  54.9
04/06/2022 16:29:38 ISS                   80.3 30.1  1.8   772 166.6  54.9

04/06/2022 22:56:18 ISS                  309.9 30.2  0.2   777 274.4   5.3
04/06/2022 22:57:49 ISS                   34.1 83.2 -1.3   426 274.7   5.0
04/06/2022 22:59:20 ISS                  121.8 30.2 -0.1   774 274.9   4.8

04/07/2022 17:16:08 ISS                  296.6 30.2  1.7   771 187.1  55.8
04/07/2022 17:17:01 ISS                  332.4 36.2  1.3   676 187.5  55.8
04/07/2022 17:17:54 ISS                    7.8 30.0  1.5   776 187.9  55.8

04/07/2022 22:08:22 ISS                  332.5 30.2  0.3   776 266.9  14.4
04/07/2022 22:09:40 ISS                   31.3 49.8 -0.6   542 267.1  14.2
04/07/2022 22:10:58 ISS                   90.2 30.2  0.1   774 267.3  14.0

04/08/2022 16:27:25 ISS                  261.1 30.0  1.8   773 165.7  55.6
04/08/2022 16:28:48 ISS                  326.9 56.6  0.8   496 166.3  55.7
04/08/2022 16:30:12 ISS                   33.7 30.0  1.6   775 166.9  55.7

04/08/2022 21:20:48 ISS                    1.8 30.0  0.5   780 259.0  23.5
04/08/2022 21:21:27 ISS                   26.9 32.8  0.3   729 259.1  23.4
04/08/2022 21:22:05 ISS                   51.4 30.1  0.4   778 259.3  23.3

04/08/2022 22:57:34 ISS                  248.3 30.1  0.2   776 275.3   5.5
04/08/2022 22:58:12 ISS                  223.7 32.9  0.0   727 275.4   5.3
04/08/2022 22:58:50 ISS                  199.1 30.1  0.1   775 275.5   5.2

04/09/2022 15:39:09 ISS                  229.6 30.3  1.6   766 146.2  52.2
04/09/2022 15:40:39 ISS                  141.6 85.1  0.4   421 146.8  52.4
04/09/2022 15:42:10 ISS                   56.3 30.0  1.6   774 147.3  52.5
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04/09/2022 22:08:43 ISS                  287.7 30.0  0.4   778 267.6  14.8
04/09/2022 22:10:08 ISS                  219.7 59.0 -0.7   487 267.9  14.5
04/09/2022 22:11:32 ISS                  151.9 30.3  0.2   772 268.1  14.2

04/10/2022 14:51:18 ISS                  194.1 30.1  1.4   768 130.3  46.5
04/10/2022 14:52:32 ISS                  139.1 47.2  0.8   556 130.7  46.7
04/10/2022 14:53:47 ISS                   83.3 30.1  1.5   771 131.0  46.9

04/10/2022 21:20:29 ISS                  312.0 30.2  0.6   776 259.7  24.0
04/10/2022 21:22:00 ISS                   36.9 79.2 -0.8   429 259.9  23.7
04/10/2022 21:23:30 ISS                  118.8 30.2  0.4   773 260.2  23.4

04/11/2022 15:40:11 ISS                  292.5 30.1  1.4   772 146.3  53.1
04/11/2022 15:41:08 ISS                  331.4 37.5  1.1   657 146.6  53.2
04/11/2022 15:42:05 ISS                   10.4 30.2  1.5   772 147.0  53.3

04/11/2022 20:32:31 ISS                  334.7 30.1  0.8   777 250.9  32.9
04/11/2022 20:33:47 ISS                   30.9 47.5  0.0   558 251.1  32.7
04/11/2022 20:35:03 ISS                   87.2 30.1  0.6   776 251.4  32.4

04/12/2022 14:51:29 ISS                  258.2 30.2  1.2   768 129.9  47.2
04/12/2022 14:52:53 ISS                  326.8 59.5  0.3   481 130.3  47.4
04/12/2022 14:54:18 ISS                   35.8 30.1  1.4   773 130.7  47.6

04/12/2022 19:45:00 ISS                    7.0 30.0  1.0   778 240.7  41.3
04/12/2022 19:45:30 ISS                   26.1 31.7  0.9   748 240.8  41.2
04/12/2022 19:46:00 ISS                   45.3 30.1  0.9   777 240.9  41.1

04/12/2022 21:21:29 ISS                  254.7 30.0  0.7   776 260.5  24.2
04/12/2022 21:22:16 ISS                  223.7 34.7  0.4   697 260.7  24.0
04/12/2022 21:23:04 ISS                  192.0 30.0  0.6   775 260.8  23.9

04/13/2022 14:03:11 ISS                  226.4 30.1  1.0   768 116.9  39.9
04/13/2022 14:04:41 ISS                  141.5 80.6 -0.2   424 117.3  40.2
04/13/2022 14:06:11 ISS                   58.7 30.1  1.2   771 117.6  40.5

04/13/2022 20:32:43 ISS                  290.3 30.2  1.0   773 251.7  33.3
04/13/2022 20:34:09 ISS                  219.4 62.7 -0.2   470 251.9  33.0
04/13/2022 20:35:35 ISS                  148.3 30.2  0.7   772 252.2  32.7

04/14/2022 13:15:21 ISS                  189.7 30.2  0.8   766 106.4  31.9
04/14/2022 13:16:31 ISS                  138.7 44.4  0.2   579 106.6  32.1
04/14/2022 13:17:42 ISS                   87.0 30.2  1.0   769 106.9  32.3

04/14/2022 19:44:27 ISS                  314.3 30.1  1.2   776 241.3  41.8
04/14/2022 19:45:57 ISS                   34.2 75.1 -0.2   435 241.7  41.5
04/14/2022 19:47:27 ISS                  115.6 30.2  1.0   773 242.0  41.3

EPARA SatComm

  April 2022                East Pennsylvania Amateur Radio Association                    Page 27



04/15/2022 14:04:02 ISS                  288.8 30.2  0.9   769 116.6  40.7
04/15/2022 14:05:03 ISS                  331.2 39.1  0.5   637 116.8  40.9
04/15/2022 14:06:04 ISS                   13.5 30.1  1.0   771 117.1  41.0

04/15/2022 18:56:28 ISS                  337.4 30.1  1.4   776 228.4  49.4
04/15/2022 18:57:41 ISS                   30.4 45.2  0.7   576 228.8  49.3
04/15/2022 18:58:54 ISS                   83.6 30.1  1.3   775 229.2  49.1

04/16/2022 13:15:19 ISS                  254.8 30.1  0.6   769 105.9  32.4
04/16/2022 13:16:45 ISS                  326.6 62.9 -0.4   467 106.1  32.7
04/16/2022 13:18:11 ISS                   38.2 30.1  0.9   771 106.4  32.9

04/16/2022 19:45:13 ISS                  260.1 30.0  1.4   774 242.2  42.1
04/16/2022 19:46:08 ISS                  223.0 36.8  1.0   667 242.5  42.0
04/16/2022 19:47:03 ISS                  185.8 30.1  1.3   773 242.7  41.8

04/17/2022 12:27:01 ISS                  222.8 30.2  0.4   766  96.7  23.8
04/17/2022 12:28:30 ISS                  141.4 75.9 -0.7   430  97.0  24.1
04/17/2022 12:29:59 ISS                   61.4 30.2  0.6   768  97.2  24.3

04/17/2022 18:56:29 ISS                  293.2 30.0  1.6   776 229.2  49.9
04/17/2022 18:57:57 ISS                  219.0 66.9  0.4   455 229.7  49.7
04/17/2022 18:59:24 ISS                  144.6 30.3  1.5   769 230.1  49.5

04/18/2022 11:39:12 ISS                  184.7 30.2  0.2   766  88.5  15.1
04/18/2022 11:40:18 ISS                  137.5 41.6 -0.2   606  88.6  15.3
04/18/2022 11:41:24 ISS                   90.8 30.0  0.4   771  88.8  15.5

04/18/2022 18:08:13 ISS                  316.9 30.2  1.8   772 212.5  56.2
04/18/2022 18:09:42 ISS                   35.4 70.7  0.6   444 213.1  56.0
04/18/2022 18:11:10 ISS                  112.1 30.3  1.8   769 213.6  55.9

04/19/2022 12:27:39 ISS                  284.3 30.1  0.4   770  96.3  24.4
04/19/2022 12:28:44 ISS                  330.2 40.9  0.0   615  96.5  24.6
04/19/2022 12:29:50 ISS                   16.8 30.1  0.6   772  96.7  24.8

04/19/2022 17:20:13 ISS                  340.5 30.2  1.8   772 191.3  59.9
04/19/2022 17:21:22 ISS                   30.0 43.0  1.3   597 191.9  59.8
04/19/2022 17:22:31 ISS                   79.5 30.2  1.9   772 192.5  59.8
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Curious about DMR (Digital Mobile Radio) but don’t want to spend money on a radio and hot spot or 
fiddle with frustrating code plugs? Here are two ways you can experience DMR for free.

The first way you can get exposure to DMR listen only communications is by using your computer 
or smart phone to visit the web site hosted by Brandmeister. Brandmeister is the organization that 
runs computers that make digital communication possible. There are other DMR networks but 
Brandmeister is by far the largest and supports talk groups all around the World. Point your web 
browser to http://hose.brandmeister.network. Once there, you will see boxes that represent talk 
groups that have been active. Clicking or tapping on one will start the player and you can listen to 
the traffic. You can get a list of all the major talk groups Brandmeister hosts at https://brandmeister.
network/?page=talkgroups. You can also “tune” to any you find interesting by selecting it.

The second way to get active on DMR (transmit and receive) requires you to register for a DMR 
user ID. You must have a technician license or higher. There are many explanations available on the 
internet (including YouTube) but here is one that might explain it best: 
https://www.bridgecomsystems.com/blogs/bridgecom-tx-rx-blog/how-to-get-your-dmr-id

Once you have your DMR ID and callsign, you need to register with Brandmeister at: http://
brandmeister.network/?page=register. You need to specify a password that will be used when you 
connect to Brandmeister for the purpose of transmitting. Your DMR ID, call sign, and password assure 
that there isn’t the anonymous noise that sometimes crowds analog RF based communications.

Once all that is done, there is an app for Android called DroidStar. It is available from the Google Play 
Store. The app serves as a transceiver using your phone’s data connection (cellular or WiFi). The app 
requires some setup (Settings tab) for call sign, DMR ID, and password. The rest of the settings seem 
to work with their default values. On the Main tab you need to tell it which Brandmeister server you 
want to use. I use the BM_3102_United_States from the drop-down list.

Next you choose the talk group you want to communicate on. There is a box labeled TGID where you 
enter the talk group number. The N3IS (EPARA) talk group is 3149822. Tap Connect on your screen 
and you should be ready to go. Tap the TX bar at the bottom of the screen and you’ll be transmitting. 
Tap again to stop.

de  Roy Preuninger  W0ROY  73!

Getting Started With DMR
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Everything You Need to Know About Schottky Diodes

Like other diodes, the Schottky diode controls the direction of current flow in a circuit. These devices 
act like one-way streets in the world of electronics, letting current pass only from anode to cathode. 
However, unlike standard diodes, the Schottky diode is known for its low forward voltage and fast 
switching ability. This makes them an ideal choice for radio frequency applications and any device 
with low voltage requirements. There are a variety of uses for the schottky diode, including:

•	     Power Rectification. Schottky diodes can be used in high power applications thanks to its 
low forward voltage drop. These diodes will waste less power and might reduce the size of your 
heatsink.

•	     Multiple Power Supplies. Schottky diodes can also help to keep power separated in a dual-
power supply setup, like with a mains supply and battery.

•	     Solar Cells. Schottky diodes can help to maximize solar cell efficiency with their low forward 
voltage drop. They also help protect the cell from reverse charges.  
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Clamping. Schottky diodes can also be used as a clamp within a transistor circuit, such as in the 
74LS or 74S logic circuits.

Schottky Diode Advantages & Disadvantages

One of the primary advantages of using a Schottky diode over a regular diode is their low forward 
voltage drop. This allows a Schottky diode to consume less voltage than a standard diode, using only 
0.3-0.4V across its junctions. In the graph below you can see that a forward voltage drop of about 
0.3V begins to increase current significantly in a Schottky diode. This current increase would not 
take effect until about 0.6V for a standard diode.
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In the images below we have two circuits to illustrate the benefits of a lower forward voltage drop. 
The circuit on the left contains a conventional diode, the one on the right a Schottky diode. Both are 
powered with a 2V DC source.

The conventional diode consumes 0.7V, leaving only 1.3V to power the load. With its lower forward 
voltage drop, the Schottky diode consumes only 0.3V, leaving 1.7V to power the load. If our load 
required 1.5V  then only the Schottky diode would be up for the job.

Other advantages for using a Schottky diode over a regular diode include:

•	     Faster recovery time. The small amount of charge stored within a Schottky diode    makes it 
ideal for high speed switching applications.

•	     Less noise. The Schottky diode will produce less unwanted noise than your typical p-n junction 
diode.

•	     Better performance. The Schottky diode will consume less power and can easily meet low-
voltage application requirements.

There are some disadvantages to keep in mind about Schottky diodes. A reverse-biased Schottky 
diode will experience a higher level of reverse current than a traditional diode. This will lead to more 
leaked current when connected in reverse.

Schottky diodes also have a lower maximum reverse voltage than standard diodes, usually 50V or 
less. Once this value is exceeded then the Schottky diode will break down and start to conduct a large 
amount of current in reverse. However, even before reaching this reverse value the Schottky diode 
will still leak a small amount of current like any other diode.

How a Schottky Diode Works

A typical diode combines p-type and n-type semiconductors to form a p-n junction. In a Schottky 
diode metal replaces the p-type semiconductor. This metal can range from platinum to tungsten, 
molybdenum, gold, etc.

When metal is combined with an n-type semiconductor an m-s junction is formed. This junction 
is referred to as a Schottky Barrier. The behavior of the Schottky Barrier will differ depending on 
whether the diode is in an unbiased, forward-biased, or reverse-biased state.
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Unbiased State

In an unbiased state, free electrons will move from the n-type semiconductor to the metal in order 
to establish balance. This flow of electrons created the Schottky Barrier where negative and positive 
ions meet. Free electrons will need a greater supplied energy than their built-in voltage to overcome 
this barrier.

Forward-Biased State

Connecting the positive terminal of a battery to the metal and negative terminal to the n-type 
semiconductor will create a forward-biased state. In this state, electrons can cross the junction from 
n-type to metal if the applied voltage is greater than 0.2 volts. This results in a flow of current that’s 
typical for most diodes.
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Reverse-Biased State

Connecting the negative terminal of a battery to the metal and positive terminal to the n-type 
semiconductor will create a reverse-biased state. This state expands the Schottky Barrier and 
prevents the flow of electric current. However, if the reverse bias voltage continues to increase this 
can eventually break down the barrier. Doing so will allow current to flow in the reverse direction 
and may damage the component.
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Schottky Diode Manufacturing & Parameters

There are a variety of methods to manufacture a Schottky diode. The simplest is to connect a 
metal wire against a semiconductor surface, called Point Contact. Some Schottky diodes are still 
manufactured using this method, but it is not known for its reliability.

The most popular technique is using a vacuum to deposit metal onto the semiconductor surface. 
This method presents an issue of the metal edges breaking down due to the effects of electric fields 
around the semiconductor plate. To remedy this, manufacturers will protect the semiconductor 
plate with an oxide guard ring. Adding this guard ring helps to improve the reverse breakdown 
threshold and prevents the junction from being physically destroyed.
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Schottky Diode Parameters

Below you’ll find a list of parameters to consider when choosing a Schottky diode for your next 
electronics project:

Schottky Diode Examples

It helps to see how these parameters are typically listed on a manufacturer’s website or datasheet. 
Here are two examples:

The 1N5711 Schottky diode is an ultra-fast switching diode with high reverse breakdown, low forward 
voltage drop, and a guard ring for junction protection.
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The 1N5828 Schottky diode is a stud-type diode used for power rectification applications.

Control the Flow

Planning to work on an RF or power application that requires low-voltage operation? Schottky 
diodes are the way to go! These diodes are well known for their low forward voltage drop and quick 
switching speeds. Whether they’re used in solar cells or power rectification, you can’t beat the low 
0.3V voltage drop and added efficiency.

Credit:  https://www.autodesk.com/products/eagle/blog/schottky-diodes/
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It’s as Easy as Running – Understanding Voltage, Current, Resistance, and Ohm’s Law

Welcome back, young electronics master. In our previous blog, we learned about the humble circuit, 
and it’s place in our world of electronics. But to grasp the true essence of electricity, one must 
understand how to manipulate and measure voltage, current, and resistance. That’s where this blog 
comes in. We’ve climbed the highest peaks to find the right analogy to explain the nature of how 
electricity works in a circuit. And rather than go with yet another water analogy, we thought we’d get 
a little more personal, with our bodies in motion.

Voltage – It’s All About Potential

Imagine waking up in the morning. You’re laying in bed, wanting just a few more hours of sleep, but 
knowing that it’s time for that dreaded morning run. You know it’s good for you, and you’ll feel great 
once you get moving, but every morning you have to make a choice. You can either stay in bed and 
sleep a little bit longer or get up and start moving your body.

This is the essence of voltage; it’s all about the difference of potential. We all have potential, and 
when it comes to running, the potential in question is making a choice of whether to run or sleep. If 
you don’t decide to run this morning, then your potential will sit dormant, but if you do, then that 
potential will explode outward, propelling you to run for miles and energizing the rest of your day.

Voltage in Electricity

Like having the potential to move or not, voltage is stored electrical energy with the potential 
for movement. It’s this voltage force that motivates electrons to flow in a circuit and keeps them 
running hour after hour.

Voltage is all around just waiting for us to tap into its potential. Look at every unused wall outlet in 
your house – There is voltage buzzing in those sockets ready to do work for you. But like making a 
choice to run, you have a choice of whether to tap into that source of voltage in your outlet. If left 
alone, then the voltage remains where it is, never realizing its full potential.

In an electrical circuit, voltage is measured by finding at what’s called the potential difference 
between two points with a multimeter. Take a 9-volt battery, for example, if you measure the 
positive and negative ends, you’ll get a potential difference of 9 volts (or close to it). The positive end 
measures at 9V, and the negative end measures at 0V. Minus the two numbers, and you get your 
potential difference.
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Voltage comes in two different forms, being DC (Direct Current) voltage, which provides a steady stream 
of negative electricity, or AC (Alternating Current) voltage, which switches from negative to positive 
continuously. Here are the symbols that you’ll want to be on the lookout for on a schematic for DC voltage, AC 
voltage, and battery:

You can use a multimeter to quickly measure the voltage or potential difference in a battery.
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Here’s some of the voltage symbols to look out for in your next schematic – batteries, DC, and AC.

The Father of Voltage – Alessandro Volta

The man to first discover voltage was Italian Physicist Alessandro Volta. He also uncovered a 
ton of other cool things, including:

•	     Discovering that if you mix methane with air that you can create an electrical spark, 
which marked the beginning of the now-famous combustion engine.

•	     Discovering that electrical potential stored in a capacitor is proportional to its electrical 
charge.

    Volta was also credited with creating the first electric battery, called the Voltaic Pile, which 
allowed scientists of the time to create a steady flow of electrons. 
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An example of a Voltaic Pile first created by Volta, enabling scientists to create a steady flow of electrons. Volta 
wasn’t without his quirks, though. Until he was four years old, he didn’t speak a word, and his parents feared 
that he was either mentally challenged. Good thing they were wrong!

Current – Going with the Flow

Going back to our running analogy, imagine that you’ve made the choice to take that morning run. You 
have your shoes and running shorts on and walk out your door to hit the trail. At this point, you’ve got some 
movement going as you start your run, a flow.
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Maybe an hour into your run and you start to hit your stride, ready to run for miles. As you run, your 
smartwatch measures exactly how far you went and how fast you traveled. This process of running and 
measuring the process is what Current is all about.

Current in Electricity

Like taking steps to complete your morning run, current is the constant movement, or flow, of electricity in a 
circuit. The electric current flowing through your circuit is always measured in Amperes or Amps. But what 
keeps this current moving?

It’s the voltage that we talked about earlier. Just like you need to tell yourself to keep running once you get tired, 
voltage is the motivating force behind current that keeps it moving. There are two schools of thought for how 
current flows in a circuit; Conventional Flow or Electron Flow, let’s look at both:

Conventional Flow – Conventional Flow was first, in a period of scientific discovery when people didn’t 
understand electrons and how they flowed in a circuit. Under this model, it was assumed that electricity flows 
from positive to negative.

Conventional Flow with electricity flowing from the positive to the 
negative side of a battery.

You’ll still see this mentality being used in schematics today, and 
though it isn’t entirely accurate, it is a bit easier to understand than 
Electron Flow. After all, if we go back to our running analogy, you start 
with a positive source of energy, and you run until you’re out of energy. 
It’s positive to negative relationship like many things in life.

Electron Flow – Electron Flow was the follow up to Conventional Flow. This model accurately portrays 
electrons as flowing in the opposite direction, from negative to positive. Because electrons are negative by their 
very nature, they will always flow out of the negative and endlessly try to find their way to the positive, low 
voltage side of a power source.

And the more current electron flow, with electrons flowing as they do 
in reality, from negative to positive.

Does it matter which way you display current flowing in a circuit? 
Not really. You’ll likely see it presented both ways when looking at a 
variety of schematics. Take a look at the diodes or transistors in the 
next schematic you examine; they’ll all be pointing in the direction of 
Conventional Flow.
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The Man Behind Current – Andre-Marie Ampere

Ampere was a French Physicist and Mathematician, and also one of the founders of the science of classical 
electromagnetism. You can thank Ampere for some pretty great stuff, including:

•	     His major discovery of demonstrating that wire carrying an electric current can either attract or repel 
another wire that also has a current flowing through it, without the use of physical magnets.

•	     He was also the first to bring out the idea of the existence of a particle that we all widely recognize as the 
electron.

•	     He also organized chemical elements by their properties in a periodic table a half century before today’s 
modern periodic table came into existence.

An interesting bit about Ampere’s education – He didn’t have any formal studies! Instead, his father let him do as 
he pleased, learning anything. While this might bring out laziness and excessive video game playing in the rest 
of us, Ampere discovered a natural love for knowledge, devouring as many books as he could from the family 
library and even memorizing pages from the encyclopedia.
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Resistance – It’s a Material World

Our final concept – Resistance. Imagine yourself back out on the running trail, on what kind of surface are you 
running? If you’re lucky, then you might be cruising on a soft grass or dirt path. Or maybe you prefer the firmness 
of the street or sidewalk. But what if it starts pouring outside? Then you might be stuck slogging through some 
thick mud

Regardless of what kind of path you’re running on, your feet are encountering some resistance as you continue 
to move forward. Naturally, not every path of resistance is created equal. Running through mud puts way more 
resistance on your ability to run when compared to running on a dirt path or street. This is what resistance is all 
about, the tug and pull of the material world.

Resistance in Electricity

Whatever kind of material that electricity moves through, it’s going to encounter some friction that resists its 
motion. To put it simply, resistance slows down a current. While there are specific components in an electric 
circuit like a resistor whose sole job is resisting electricity, any physical material will provide some resistance.

You’ll find resistance being measured in Ohms Ω, and it has a direct relationship to current and voltage. Here’s 
a simple example – The more resistance you have, the less current that can flow through a circuit. It’s just like 
running, the thicker the mud, the slower you’re going to run. The opposite works as well, if you crank up the 
voltage to get your current moving faster than your resistance will have less of an effect on your circuit.

The Master of Resistance – Georg Simon Ohm
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Mr. Ohm was a German Physicist and Mathematician, and it was during his days as a school teacher when he 
began his research using the new electric battery invented by Volta. With his own equipment, Ohm was able to 
discover that there is a direct relationship between the voltage applied to a conductor (like a copper wire) and 
its resulting electric current. This came to be known as the now famous Ohm’s Law that we all rely on today.

It’s interesting to note that Ohm presented his findings in his first book – The Galvanic Circuit Investigated 
Mathematically, but the college that he worked for at the time didn’t care for it. So what did Ohm do? He 
resigned, and got a new job at the Polytechnic School of Nurnberg. It was here that his work thankfully got the 
attention it deserved.

Putting it All Together with Ohm’s Law

Alright, it’s now time to put all of our concepts together. Here’s what we have to work with:

•	      Voltage (V) – Which is stored electricity that has the potential for movement. When this potential is 
activated, then voltage acts as a sort of pressure, pushing current along a circuit.

•	     Current (I) – Which is the flow of electricity in a circuit. This can be measured directly in Amperes, and 
there are two schools of thought for how current flows – Conventional Flow and Electron Flow.

•	     Resistance (R) – Which is the resistance that electricity encounters simply by flowing through some 
physical material. This is measured in Ohms.

By putting all of this together, we arrive at Ohm’s Law:

V=IR

In this equation, V = Voltage, I = Current, and R = Resistance. The flexibility of Ohm’s Law is impressive and 
can be used to find any of these three values when only two of them are known. Let’s go through an example to 
see how it works.

Using Ohm’s Triangle

Check out Ohm’s Triangle below. It provides an easy, visual representation of how you can manipulate Ohm’s 
Law to get the answers you need. To use it, all you need to do is cover up the letter of the value that you need to 
figure out, and the remaining letters show you how to get there.
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Ohm’s Triangle, your handy tool to find exactly what variation of Ohm’s Law needs to be used.

Take a look at the circuit below. We have a 9V battery connected to a LED and a resistor. The only problem is 
that we need to figure out what is the value of the resistor.

Our practice circuit to get a taste of Ohm’s Law. We 
can use the known Amps and Volts to get our Resistor 
value.

To do this, let’s look at our Ohm’s Triangle. By covering 
up the R, we can see that we have V over I, or V divided 
by I. So by dividing these two numbers, we’ll get the 
value of our resistor. Let’s plug these numbers into this 
equation: R = V/I.

•	     Let’s start with the most obvious, our battery 
voltage is 9 volts.

•	     Looking at the datasheet for our LED, we can 
see a suggested max current of 16mA (milliamps), 
which converts to 0.016 amps.

•	     Plugging these two numbers into our equation gets us R = 9V/0.016A, which equals 473.68. This means 
we need a 473 Ohms resistor for our LED to turn on!

Resistance is Futile

Understanding how voltage, current and resistance all work together wasn’t all that hard, now was it? The next 
time you go for a morning run, we hope you’ll have a new perspective on electricity. Feel your feet flying across 
the pavement or dirt, and remember that’s resistance. And when you check to see how far you ran, then you’re 
observing current in motion! And that force that got you out of bed and kept you running? Voltage.

Credit:  https://www.autodesk.com/products/eagle/blog/easy-running-understanding-voltage-current-
resistance-ohms-law/
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The infamous Widlar Salute. (Image source)
Bob’s wild personality came during a time in Silicon Valley where counter-culture was all the rage, and Widlar 
just happened to be in the right place at the right time with his rebellious, entrepreneurial spirit.
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An ad published by National Semiconductor in the 70s with Bob’s name written all over it.
When you strip away the attitude, you get a Widlar that cared deeply about the designs he created. At Nation-
al Semiconductor Bob worked directly with his customers and even wrote his own app notes and data sheets. 
According to Bob, if you weren’t “designing for minimum phone calls,” then you were doing something wrong.
Bob’s unique designs and ‘no-bull’ attitude propelled him through a lightning-like career of success and for-
tune. He entered Fairchild in the 60s claiming that analog was nonsense, only to leave the company years down 
the road positioning Fairchild as a leader in linear integrated circuits. Bob later moved on to Molectro, owned 
by National Semiconductor, where he transformed the parent company into an analog design giant.
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Credit: https://www.autodesk.com/products/eagle/blog/bob-widlar-life-engineering-legend/
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