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It has been a pretry busy spring as most o f you read in the last issue. 
Laura, a good friend o f mine, was injured during a University o f Texas, 
Austin rock climbing outing to Heucos Tank near El Paso, Texas in March. 
Helping her recover from her emergency neurosurgery has taken up a lot 
o f my time. Added to this, our office manager and my mother, Dorothy 
Jones, K.A5DWR, had surgery about 10 days after Dayton for a blockage 
o f the lower intestine. The office is typically overflowing after our return 
from Dayton and now add to this Dorothy’s being out o f the office for four 
weeks means we have a big pile o f stuff to handle. Then in June, I had my 
wisdom teeth out and to make things even worse I  had a dry socket occur. 
The pain pills were a nice thing though :-) So, my TA P R  time was nearly 
nonexistent for several months, which put several o f my projects on hold.

Luckily, Laura is doing much better. Dorothy is on her way to a full 
recovery. M y  teeth don’t hurt anymore. Which means I can get back to 
TAPR fun, at least after I  return from my ice climbing/glacier course in 
August! A  B IG  thanks to everyone who sent e-mail, cards, and flowers to 
Dorothy while she was in the hospital. They aided greatly in keeping her 
spirits high during the time she was hospitalized and later recovering at 
home. She sends her best and hopes to talk to many o f  you now that she is 
back in the office

Look for TAPR at these Upcoming Events

Sept. 25-27,1998 ARRL & TAPR Digital Communications Conference
- Chicago, Illinois
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Pneskknt'a Comer, contin ued..,_______________________
D o n 't forget that the A R R L  and TA P R  Digital 

Communications Conference w ill be held in Chicago, 11 
on September 25-27. Proceedings deadline for papers is 
August 15th! Deadline for booking your hotel room i f  
you are flying in or staying overnight is September 1st! 
This is a full month before the conference, so don't put 
o ff  getting your hotel room now while room rates are at 
the conference price. W e normally have the word out on 
the DCC a little before Dayton, so with the late start in 
spreading the word, please make sure that everyone you 
see know's about the conference.

The Digital Communications Conference looks to he a 
great event CAPRA is the local host and PRUG (Packet 
Radio Users Group o f Japan) is the international host! 
Steve Roberts, N 4R V E , o f Nomadic Research Cabs, w ill 
be die banquet speaker on Saturday. Also, we have just 
received word that Dale Hatfield, WOEFO, recently 
appointed as the Bureau C hief o f the 01TT (Office o f 
Engineering Technology at the FCC) w ill be attending 
and speaking Saturday morning. See details later in  the 
PSR for what else is happening this year at the conference.

As an update to the D ig ita l Com m unications  
Conference, the A R R L and TA PR  have renewed the 
M em o ran d u m  O f  U n d ers tan d in g  b etw een  the  
organizations for co-hosting the continence for another 
three years. As o f right now, the 1999 conference w ill be 
held in  either Phoenix or T  ucson. A / .  I f  you want to help 
w ith the conference, please contact Dan Meredith, 
N 7M R P  (drneredith@phx-az.com). The location for the 
year 2000 w ill hopefully be in the southeastern part o f  the 
US. There has been some interest shown in Honda, 
maybe Georgia. I f  your group is interested in hosting the 
conference in the future, just visit the DCC web page 
(www.tapr.org/dcc) and check out the page on hosting.

I  had several e-mails and phone calls over the past three 
months from people concerned with the recent changes in 
the F ie ld  Day rules as they p e rta in  to d ig ita l 
communications. The impression is that some changes 
need to be attempted to better reflect how digital 
communications are actually done. I ’ ll be working with 
some people to see i f  we can at least have a dialog about 
the issue. I lopefully, we can sec some changes that better 
reflect how digital communications are done today with 
APRS and some o f the other modes.

As usual, Bob Hansen, N 2G D E , PSR Editor, is always 
looking lo r articles or technical information to publish in 
the PSR. From reading all the e-mail in the last several 
months, people arc doing things; so please take a few 
minutes to write it up and send it to Bob for publication 
in the PSR.

U ntil next quarter!

Cheers - Greg, W D5TVD
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1998 ARRL and TAPR Digital 
Communications Conference

September 25-27,1998 
Chicago. Illinois 

(minutes from O’Hare Airport) 
www.tapr.org/dcc

It ’s that time again! M ark your calendar and Ihink 
about what to publish for the upcoming 17th Annual 
A R R L  and TA PR  Digital Communications Conference. 
This is the third year in which the A R R L  D igital 
Communications Conference and TAPR Annual General 
Meeting are joined into one conference!

The A R R L  and T A P R  D ig ita l Communications 
Conference is an international forum for radio amateurs 
in digital communications, networking, and related 
technologies, who meet, publish their work, and present 
new ideas and techniques for discussion. Presenters and 
attendees have the opportunity to exchange ideas and 
learn about recent hardware and software advances, 
theories, experimental results, and practical applications. 
The Digital Communications Conference is not just for 
the digital expert, but for digitally-oriented amateurs at all 
levels o f expertise.

The 1998 A R R L and TA PR  Digital Communications 
Conference w ill be held September 25-27, 1998, in 
Chicago, Illinois. This year’s conference location is the 
Holiday Inn Rolling Meadows, just minutes from O ’Hare 
Airport

Not only is the Digital Communications Conference 
technically stimulating, it is a weekend o f fun for all who 
have more than a casual interest in any o f the ham digital 
communications modes. This includes APRS operators, 
digital networks, software writers, modem designers, and 
digital satellite enthusiasts. The A R R L  and TAPR Digital 
Communications Conference is for all levels of digital 
operators — a must conference to attend to become active 
on a national level. Now, more than ever, amateur radio 
needs this great meeting o f the minds because it is 
important that wc demonstrate a continued need for the 
frequency allocations wc have by pushing forward and 
documenting our achievements. The A R R L  and TAPR  
Digital Communications Conference is one o f the few 
ways to record our accomplishments and challenge each 
Other to do more.

A Conference for the Beginner Too
The conference is not just for the digital expert This 

year’s conference again provides multiple session tracks 
for beginning, intermediate, and advanced presentations 
on selected topics in digital communications. Topics w ill 
include APRS, satellite communications, TCP/IP, digital 
radio, Spread Spectrum, and many others. Come to the

conference and hear these topics presented by the experts! 
Don’t miss this opportunity to listen and talk to others in 
these areas.

Symposia and Seminars
In  addition to the presentation o f papers on Saturday, 

three symposia/seminars w ill be held. These sessions are 
provided to allow those with additional time and interest 
to make the most o f the D ig ita l Communications 
Conference. For those who may have interest in just one 
symposium or seminar, registration for the conference is 
not required to attend these activities. This allows 
maxim um  fle x ib ility  for those who may want to 
p artic ip a te  during  the D ig ita l Com m unications  
Conference, but do not have an entire weekend to devote 
to the event.

The Second APRS National Symposium w ill be held 
on Friday and w ill be moderated by Steve Dimsc, K 4H G  
(the developer o f javAPRS). I t  w ill likely include many 
APRS software authors, such as Bob Bruninga, W B4APR  
(the father o f APRS), Keith Sproul, W U 2Z, Mark Sproul, 
K B 2IC I (the developers o f MacAPRS and WinAPRS), 
Brent Hildebrand, K H 2Z (the developer o f APRSPLUS), 
and other nationally-known APRS leaders. Join this 
group for the afternoon and evening for in-depth 
discussions and presentations on the current and future 
status o f APRS. This is a unique opportunity to gain 
insight into this fast-growing digital aspect o f amateur 
operations that combines computers, packet radio, and 
GPS (Global Positioning System).

Starting late Friday afternoon, a half-day seminar titled 
Tnfrastructurcless Technologies in Amateur Radio," 
presented by Don Lemke, W B9M JN, w ill cover the pros 
and cons o f D D M A  (directivity division multiple access, 
a proposed infrastructure's tcchniguc) versus hubbed 
(cellu lar Style) and other infrastructure dependent 
techniques, the basic problem o f  megabaud rate 
communications into the ham Q TH , and some techniques 
fo r  ch an n e l-a rea  a c q u is itio n  in c lu d in g  fu ll  
duplcx/asynchronous versus simplex/synchronous 
radio/acquisition concepts. This seminar w ill start late 
enough on Friday afternoon to allow those flying that day 
to attend the seminar.

The Sunday morning seminar w ill be a combination o f 
two different talks that w ill make one excellent seminar. 
The first presentation, by Lyle Johnson, W A 7G X D , w ill 
focus on the upcoming R U D A K  digital communications 
system scheduled to fly on the A M S A T  Phase 3D satellite 
in the near future. Lyle will discuss features, systems 
design, integration, and experiments. The goal of the 
presentation is to zero in on the communications 
capabilities o f R U D A K , the performance to be expected 
from  the 153k6 PSK system, the lim itations and 
capacities o f the DSP modems, user requirements for
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receiving R U D A K , requirements for transmitting to 
R U D A K , and how amateurs can work to make ground 
operations a reality once the satellite is in operation. 
Information on how to submit a proposal for experimental 
tim e on R U D A K  w ill be presented. The second 
presentation w ill be by Tim  Shepard, K D 1K Y , regarding 
"Packet Radio Networks with Millions or Billions of 
Stations." This talk w ill present concepts and materials 
that make you think about different possibilities of 
networking in the future. Both L y le ’s and T im ’s 
presentations focus on different aspects o f future digital 
communications possibilities.

Third Annual ARRL and TAPR DCC Student 
Papers Award

A R R L and TA PR  especially welcome papers from 
full-time students to compete for the third annual student 
papers award. Two $500 travel awards may be given, one 
in  each o f  the fo llo w in g  categ o ries: a ) best 
tcchnical/theory-oricnted paperby a student, and b) best 
educational or comm unity-oriented application paper by 
a student. The paper should relate directly to a wireless 
digital communication topic (see the guidelines for more 
information). Papers co-authored by educators or 
telecommunications professionals arc also eligible for 
this award as long as a student is the first author. The 
deadline for receipt o f finished student paper manuscript 
is June 20,1998. Please note that this deadline is different 
from the general conference paper submission date. For 
full details and paper guidelines contact TAPR or browse 
to http:/Avww. tapr.org/dcc.

Call for Conference Proceeding Papers
Anyone interested in digital communications is invited 

to submit a paper for publication in the Conference 
Proceedings. Presentation at the conference is not 
required for publication. The primary purpose o f the 
conference is to communicate ideas and techniques 
regarding digital communications. Papers written in an 
informal style are welcome, as well as those written to 
academic standards. I f  you know o f someone who is 
doing great things with digital communications, be sure 
to tell them about this! Papers arc due by August 15,1998, 
and should be submitted to Maty Weinberg, ARR L, 225 
M ain Street, Newington, C T  06111, or via e-mail to 
lwcinbcrg@arrl.org. The paper submission guidelines 
are available on-line (http://www-.tapr.org/dcc).

Local/International Co-Host
The 1998 A R R L  and TA PR  Digital Communications 

Conference w ill be co-hosted by Chicago Amateur Packet 
Radio Association (CAPRA). CAPR A  is one o f the 
oldest packet radio groups in the US. It focuses on 
education about amateur packet radio, coordination of 
joint efforts o f hams interested in packet radio, and 
technical and equipment support for a sound packet
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network in the Chicago area. They have had high-speed 
packet networks operational since the mid-1980s. Visit 
the C A P R A  Web site at hitp:/Avww.imaxx.net/capra for 
more information.

PRUG (Packet Radio User Group o f Japan) w ill be the 
first International co-host o f the A R R L  and TA PR  Digital 
Communications Conference. The conference is proud 
to welcome PRUG  as part o f the conference. PRUG w ill 
be hosting an informal social Friday evening after the 
sem inar and sym posium  are com pleted . V is it  
htip://www.prug.or.jp for more information about the 
organization.

What can you expect during the 1998A R R L  and TAPR  
Digital Communications Conference?

• A  full day o f papers, breakout sessions, and selected 
topics on Saturday for the beginner to advanced ama­
teur digital enthusiast.

• Three seminars/symposia:
- Seccad Annual APRS National Symposium, moderated bv 

Sieve Dimse, K4HG (Friday 1 PM)
- Infrastructure Technologies in Amateur Radio conducted by 

Den Lemke, WB9MJN (Friday 3 PM)
- Future Systems (Sunday 8:30 AM) Featuring:

RUDAK Future Operations and Experimentations by Lyle 
Jahrson, WA70XD, and
Packet Radio Networks with Millions or Billions of Stations 
by Tim Shepard, KD IKY

• Third Annual Student Paper Awards.
• TAPR Membership Meeting
• A  banquet with special guest speaker Steve Roberts, 

N 4R VE, Of Nomadic Research Labs. Creator o f the 
Winnebiko and Behemoth high-tech recumbent bicy­
cles. His current project is focused on Microship 
technology (http://www.microship.com/).

• SIGs (Special Interest Groups) get-togethers on Sat­
urday, following the banquet

• Informal get-togethers throughout the weekend
■ A  facility that is perfect for this type o f conference
• Informal engineering discussions/demonstration ar­

eas
• Motorola Museum located in the area.
•  An event at which the most important new develop­

ments in amateur digital communications are an­
nounced

• Digital ’movers and shakers' from all over the world 
in attendance

Conclusion
I f  you have attended a D ig ita l Communications 

Conference in the past, remember how much fun it w*as 
discussing the latest developments into the wee hours! I f  
you have never been to a D igital Communications 
Conference, then make your plans now to attend and find 
out how much fun they can be.
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There are few activities where your participation can 
be so much fun and so important! You w ill be able to get 
together with col leagues from all over the world and bring 
each other up to date on your latest work. Experience all 
this and more for an unforgettable weekend o f ham radio 
and digital communications. M ake your travel and 
lodging arrangements now. W e hope to see you at the 
A R R L  and T A F R  Digital Communications Conference, 
September 25-27!

F u ll in form ation  on the conference and hotel 
information can be obtained by contacting Tucson 
Amateur Packet Radio, 8987-309 E. Tanque Verde Road 
#337, Tucson, A Z  85749-9399, phone 940-383-0000, fax 
940-566-2544, e -m ail tapr@ tapr.org, or browse to 
w w w . tapr.org/dcc.

Sincerely,

Steve Ford, W B 8 IM Y , A R R L  Conference Co-Chair 
Greg Jones, W D 5 IV D , TAPR Conference Co-Chair 
Steve Stroh, N8GNJ, Conference Manager 
Mark J. Thompson, W B9Q ZB, Local Host Liaison 
Carl Bcrgstcdt, K 9 V X W , Local Host Liaison

Note: I f  you need conference handouts or flyers for 
ham club meetings, contact TAPR to get what you need I

Hotel Information
Conference presentations, meetings, and seminars w ill 

be held at the Holiday Inn Rolling Meadows. Special 
D C C  rooms rates arc $85 per night. When making 
reservations with the hotel, be sure to indicate you are 
attending the A R R L  and TA PR  D CC in order to get the 
discount. It is highly recommended that you book your 
room prior to arriving. A  block o f 75 rooms is reserved 
until August 31, 1998. After the 75 rooms arc booked, 
rooms w ill only be available in nearby hotels, so be sure 
to book your rooms e a rly ! T h e  hotel provides  
transportation to and from O'Hare Airport. Please contact 
the hotel to arrange specific transportation needs.

Holiday Inn Rolling Meadows (conference hotel)
3405 Algonquin Rd
Rolling Meadows, EL 60008
Phone 847-259-5000, fax 847-259-0597

Registration
Contact the TA PR  office by phone, fax, or e-mail 

(numbers and addresses are above) to register or for 
additional meeting information. MasterCard and V IS A  
are accepted.

Preregistration (before Sept 1): $42.00 *
Late registration or at door: $47.00 *
Conference registration includes Conference Proceed­
ings, Saturday scssions/mcctings, and lunch.

Saturday Evening Dinner (limited space): $20.00 
Includes dinner, speaker, and prize drawing

Seminar /symposia
Note: You do not have to be registered for the 

co n fe ren ce  to a tten d  one o r m ore  o f  the 
seminars/symposia. Cost o f seminar or symposium 
includes the cost o f handout materials.

Friday, 1 -8 PM, Second Annual APRS National Sympo­
sium (full day). Registration fee: S25

Friday 3-7 PM, Infrastructure Technologies in Amateur 
Radio, conducted by Don Lcmkc, W B9M JN. Fee: S l5

Sunday 8:30-11 A M  and 11:30 A M -2  PM, R U D A K  
Future Operations and Experim entations by Lyle  
Johnson, W A 7G X D , and Packet Radio Networks with 
Millions or Billions o f Stations by Tim  Shepard, K D 1K Y . 
Registration: S20

AX25 Version 2.2

Several members have commented on the Digipcating 
limitations discussed in version 2.2. Fuihcr discussions 
w ill take place at the D C C  on this issue and some 
resolution w ill be offered to the community before the end 
o f the year.

20th Anniversary of Amateur Packet Radio

Burt Lang, VE2BMQ 
bun@rocler.qc.ca

It has been 20 years since the first amateur packet radio 
transmission. For more details on this historic event, see 
the following URL:

http ://www.cam .org/-burt/ned a/pranni. him 1 

Happy Anniversary!!!!!!

Jamming Could Solve Japanese Noise 
Problem

Japan Ministry of Posts and Telecommunications

Japan’s Ministry o f Posts and Telecommunications 
may resort to cellular-frequency jamming to solve the 
problem o f cellphones ringing in theaters and other public 
entertainment venues. Companies that want to provide 
such a service w ill have to be licensed and must prove that 
their systems will not interfere with legitimate cellular 
calls. Cellphones arc cheap to free in Japan and so is the 
price o f a wireless call. The mix o f that and competition 
between several carriers has caused what the ministry has 
called a "tranquility" problem.
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1998 Dayton

Creg Jones, WD5IVD

Dayton HamVention 1998 was so much fu n '"  W c had 
a ton o f people attend and work the booth. The forum

^ l earlL°nnx S idaCy’ ^  ™ lly «00d ««cndancc. The 
169Kbps 900M H z Spread Spectrum link back to Hie
booth for Internet access worked like a champ -  unlike 
\asi year when the computer got smoked at the start o f the 
day on Friday.

Thanks to all those who took time out to work the 
booth, answer all those multitude o f different questions 
asked every year, and generally participated in being at 
the HamVention doing digital stuff. Dayton is fun but it 
is a lot more fun because o f the activities involving others 
that happen during the weekend.

John Koster, W 9D D D  using the SS radio link. 

New TA PR  banner is in background.

Last year we had planned on having a live Spread 
Spectrum link between the forum room and the TAPR  
booth, but Murphy struck at 9am on Friday as wc were 
setting up. This year wc came prepared with two UPS 
systems for die booth and forum room. Thus, all the 
computers and radios were plugged into these. No fiery 
deaths o f equipment this year. The Spread Spectrum link 
worked without a Daw and gave access to the local server 
in the booth 3nd the Internet for the entire forum. A t one 
point in the forum, we even broadcast the audio back to 
the TAPR sile live. On Sunday, wc used the link again 
to bring the audio from the Dayton HamVention Town 
Hall meeting to the Internet. That went without a hitch.

Steve Dimse, K 4H G  speaking during

the TAPR Digital Forum

W e did capture all the audio from the presentations and 
they arc now available on the TAPR virtual meetings page 
(hnp:/,'<www.tapr.org/tapr,/html/virtual.html).

The new TAPR banner was unveiled at Dayton. A t last 
year’s D C C , the ancicnt/original TA PR  banner was last 
during shipping back from lhe conference. Thccontaincr 
made it, but the banner wasn’t inside. A t Dayton this 
year, the new banner made its debut. Thanks to those that 
submitted concepts for the banner.

TAPR Digital Forum
This year saw another change in the digital forum. It 

was rescheduled for Friday morning and moved to a 
different room from year’s past. W c were a little worried 
that the earlier start might mean lower attendance, but that 
didn’t happen. The room had around 2(10+ people the 
entire time o f the forum. W hile our time was drastically 
cut from the previous year, we almost managed to get 
everything that we wanted to present into the forum.

TAPR Banquet and PacketBASH
The fourth annual TA PR  Banquet and PacketBASH at 

the N CR "Sugarcamp" Conference Center had over 100 
people attend. I f  you didn’t make it this year, be sure to 
make it next year. Again, many thanks to John 
Ackermann, A G 9V , and Fred Pccrcnboom, KE8TQ , o f 
the M iam i Valley F M  Association for their support o f this 
event. During Dayton, we spoke briefly to the A M S A T  
organizers o f their dinner about possibly combining the 
two events into one. Probably w ill not happen, but never 
hurts to talk about things.

Doug McKinney, KC3RL, talked about GPS and his 
buoy projects in the Pacific, ft was a very interesting talk, 
showing us a lot o f big buoys that get floated in the Pacific 
and how they get put together. You could tell Doug was 
very interested in this, since he ran over his time just a 
tad. As one X Y L  at the banquet stated, "it was the first
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lime I  had heard such a 
good talk that focused 
not on ihe radios or 
packet, but on why radios 
were needed to make 
so m eth in g  happen."
Everyone really enjoyed 
the talk. The audio from  
the  banquet ta lk  is 
available on ihe TAPR  
V irtu a l m eeting page 
(see web page above).
You’ll have to listen to 
the audio to judge for Doug McKinney, KC3RL,
yourself. Thanks, Doug, pre5erUi0g at ihe banquet on
for an excellent banquet
.a i t  Saturday maht.

June TAPR 900Mhz FHSS Design Meeting

The development group met for a design review 
meeting on June 28th, 1998. The goal ol' the meeting was 
to set goals for the upcoming 6-8 months and review 
current progress.

As o f the meeting, the digital hoard is ahout to be put 
into a second revision to eliminate the errors in the first 
board. Most of the digital board is fully tested, except for 
the ethemet interface. The interface shows intermittents 
during testing and the group feels that the cleaned up 
board should eliminate the problem.

The basic kernel is operational on the board, with the 
exception o f the Ethernet driver module. The serial, 
timer, and several other modules have had to be rewritten 
from the ground up. It is expected the the ethernet driver 
may take 2 months to fully rewrite and get functional, 
since the manner in which the code handles the buffers 
might have to be optimized for our processor. As was 
discussed last issue, we have acquired a copy o f X IN U  (a 
preemptive multitasking, prioritized scheduler) and a 
full-blown TCP/IP  stack based on die design in the books 
by Doug Comer. W e have to change the assembly- 
modules, and port the code over from  a S U N  3 
w o rk s ta tio n  to  the 6 8 3 6 0  d es ig n . T h e  to ta l 
R TO S/STA C K  design is 630 different software code 
modules! Once the kemel/stack is operation, then we 
actually have to write the radio code. The Software 
Development Systems Inc (SDS) development tools have 
worked out very good. The tools include a Crosscode 
compiler suite and singlestep on-chip debugger.

Major goals achieved in the last 6 months include: 
CPU operational test, register verification Complete
verify BDM working Complete
RAM + FLASH testing Complete
Ethernet I/F working Penial

Modify PCB artwork and rebuild CPU board Begun

Future goals regarding the CPU board include:
Develop simple stack tunning on commerical board Partial 
exchanges ethemet packets 
360 register UO code 
PC display /  control of 360 registers 
PC display / control of VLSI registers 
Write PIC & 360 code, use simple stack to verify- Started 
all VLSI registers can be rcad/wrltten 
360 can talk to/rrem PIC 
360 can read-Vrite packets via Ethernet I/F 
360 can talk on HDLC to Vitcrbi chip for data 
As reported in the last report, the VCOs are operational 

on the RF board. Further testing o f the R F  board has been 
delayed while the group has focused on the digital board 
The purpose being to get the digital board going so that 
more software people can be brought onboard to help, 
while the R F  board gets worked on. Some o f the goals 
regarding the RF board still include:

Verify VCO spectral characteristics Complete
Put Motorola QPSK encoder ca beard, drive from PIC (temporary
data)
Add HARRIS 3724 Mod/Dcmod, test 
Add Tx mixer, Tx PA T/R switch 
Add Rx down converter, IF post amp 
Loopback testing 
Turn RF board artwork

TAPR 900Mhz FHSS Project Fund Raiser

As published in the last issue. Bob Stricklin, N5BRG, 
Bill Reed, W D 0E T Z , Tom McDermott, N5EG, and a 
highly competent group in support, are developing the 
TA PR  900M H Z  FHSS Radio. W c figure to spend at least 
S 10,000 this year on the project on things like another 
board turn, software, parts, and other odds and ends that 
a project o f this magnitude requires. Thus far, we have 
received a little less than $2000 towards our goal.

TAPR w ill be sending out a fund-raising letter in the 
next few months in order to help fund all or part o f the 
$10,000 for this year’s development. W c would like to 
ask the membership to donate money towards the 
development effort to ensure that we don’t have to take 
away from other important projects that also need cash 
this year to be completed.

When you get the note from TAPR asking for a small 
contribution, please take a serious moment and help bring 
this unique project closer to completion. I f  you have 
contact with a regional packet organization, contact them 
about contributing. Help fund a project that w ill lead to 
many new and exciting operational possibilities!

Donations above $25 w ilt  receive a certificate  
indicating funding o f TAPR FHSS Radio Project, while 
donations o f S250 or more w ill receive a plaque to let all 
know o f your efforts with this project. A ll donations are 
needed large and small.'
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YAM: Yet Another 9600 
bps Modem (Part 2)

Nico Palermo, IV3NWV 
iv3nw-v@micr03ci.00ra 
w-ww.microlei.CCtu,'yamyindcx.html

Text and figures copyright 1997 
by Nico Palermo. A ll rights re­
served. Reprinted with permis­
sion.

(Overview and History appeared 
in the last issue.]

The Y A M  is a FPGA-bascd FSK modem lor Packet 
Radio. The modem is capable o f 9600 bits per second 
operation and interfaces directly to the PC serial port from 
which it is also powered. It lias a built-in H D L C  controller 
which greatly simplifies the development o f driver 
software and allows fast and reliable H D L C  frame 
synchronization.

The complete schematic o f the modem is shown in 
Figure 1. The circuit consists o f the FP G A  (Field 
Programmable Gate Array), a simple D /A  converter, and 
buffer circuits.

YAM Logic Core
The logic core o f ihe modem 

is m ade up o f  three m ain  
blocks: a transmiller, a receiver 
and a clock generator. The three 
blocks are independent o f each 
other and connected to the 
X o5202-6P C 84C  FPG A  I/O  
pads as shown in Figure 2, the 
Y A M  Core Interface.

The core interface provides 
buffered paths to the modem 
core internal signals. I t  also 
provides an inverter used as the 

active element o f the main clock crystal oscillator. An 
output buffer assigned to the LD C  pin o f the Xc5202  
enables the P T T  ac tiva tio n . D u rin g  the F P G A  
configuration, the LD C  pin is driven low by the FPGA  
internal logic, preventing transmitter activation during the 
configuration process.

The main clock divider is a 8 bit ripple counter. It  is 
driven by the M C L K  input (2 .4576M H z) and provides the 
required synchronous clocks to the remaining parts o f the 
modem core logic (9.6 KHz, 76.8 K H z  and 152.6 K H z  
for the transmitter, 2.4576 M H z for the receiver).

Pago 8

Figure 2. YAM Overall Core Logic 
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Figure 3. YAMTX - YAM Transmitter

YAMTX - Transmitter
The trasmitter macro is a chain o f five sub-macros 

(Figure 3). The serially received data feed a U A R T  
receiver, is converted to parallel form and passed to an 
H D L C  encoder. The H D L C  encoder processes these data 
and provides a serial synchronous data stream to the 
conventional N R Z I encoder which in turns feeds a 17-tap 
scrambler. The scrambler output is shifted into an 8-bit 
Shift register which provides the outputs for the digital to 
analog converter.

The CTS signal is generated by a T-type flip-flop which 
is enabled by the RTS signal and by the H D L C  encoder 
TX S R E  (Transmitter Shift Register Empty) output. It 
toggles every time the H D L C  encoder has emptied the 
U A R T  buffer to signal that another data character can he 
received from the serial interface.

HDLCENC - HDLC Encoder
The H D L C  encoder (Figure 4) provides all the 

functions to encode the parallel data stream buffered in 
the U A R T  receiver into serial synchronous H D L C  
frames. The CRC check/generation is not implemented 
but flags and zero bit stuffing is performed automatically 
on the basis o f the U A R T receiver status.

A n  8-bit parallel to serial converter macro (PSC8LP) 
with a H D LC  flag parallel load and clock enable inputs 
provides the required serial synchronous data output. It  is 
controlled by a counter which counts the number of bits 
actually shifted out. The counter outputs are decoded to 
generate the H D L C  Transmitter Shift Register Empty 
output (TSRE) every time the contents o f the parallel to 
serial converter arc emptied. The TSRE Output also drives

the load input o f the parallel to serial converter and 
provides automatic H D L C  flag insertion whenever the 
U A R T  receive buffer underflows.

The zero bit insertion is performed by another counter 
which is disabled during H D L C  Dag transmission. This 
counter disables the parallel to serial converter and the 
main counter when a zero bit needs to be inserted.

NRZIENC - NRZI Encoder
One inverter and a T-type flip -flop  perform the 

conversion o f a N R Z  encoded bit stream into a N R Z I 
stream.

SCRAM17 - Standard 17-taps Scrambler
This is the standard scrambler for 9600 bps ham radio 

networks. 17 D-lypc Dip-flops and a X O R  gate is what 
are used.

YAMRX - Receiver
The Y A M  receiver is fed by the squared copy o f the 

demodulated analog signal A R X . (Sec Figure 5.) The 
input signal is processed by an cdge-deieclor which 
extracts the zero-crossing instants and drives a digital 
PLL (DPLtJiEL).

The digital phase lock loop generates a sampling 
Prompt clock (C LK P) which feeds all the circuits in the 
receiver chain and it provides the Early/Latc clocks 
(C L K E  and C L K L ) which are used by the Carrier 
Detector (D C D 5 E L ). The  data input is sampled, 
descramblcd and N RZI decoded with the Prompt clock.
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Figure 4. HDLCENC - HDLC Encoder

Figure 5. YAMRX - YAM Receiver



The decoded output is then passed to an H D L C  decoder 
(H D LC D E C ) which performs the reverse operation o f the 
transmitter by providing a parallel data stream to a 
synchronous to asynchronous converter (S2A C VT). The 
convener translates its parallel input into the serial 
asynchronous R X D  data output and provides a Flag 
Detect signal (R I) which notifies the host computer o f 
incoming H D L C  flags.

EDGEDET - Edge Detector
The edge detector provides an output pulse (E D G E ) on 

each transition o f the received signal. The macro also 
provides a delayed replica (D O ) o f the input signal which 
compensates for the delay o f the pulse with respect to the 
input signal.

DPLL8EL - Digital PLL with Prompt, Early, and 
Late Clock Outputs

The D P L L  is a phase locked phase-accumulator with 
256 bit resolution. The price paid for such resolution is 
the high input clock frequency (2.4576M Hz for 9600 bps) 
required. So it is not usable for much greater data rates. 
But it has the advantage that it requires only nine flip-flops 
and very few gates. The 6 most significant bits o f the 
accumulated phase are generated by a /64 divider with a 
clock enable (D IV 64E P L) which provides the Prompt, 
Early and Late clock outputs. The loop feedback logic 
controls the phase increment among three possible values 
-  0, 1 or .2 -  depending on the timing relation o f the 
EDGE input and the local phase.

Page 12

D1V64EPL - 6 bit Divider with 
Prompt/Early/Late Outputs

The divider (Figure 7) is a mixed synchronous/Johnson 
counter. The four most significant bits arc counted by a 
Johnson counter to avoid glitches otherway possible in 
the outputs. The Early/Late outputs arc + /-1 /8  bit from 
the Prompt output

DCD5EL - Data Carrier Detector
The data carrier detector (Figure 8) tries to analyze the 

input data cyc-diagram and determine whether the input 
is noise or data. I t  performs this simply by XOR-ing two 
samples o f the input data stream, one leading the correct 
sampling instant, the other lagging it. I f  the eye-diagram 
is open and the local clock is synchronous to that o f the 
received sequence, the X O R  result is always zero. On the 
contrary, in the presence o f noise, there is a good 
probability that the polarity o f the two samples is 
opposite. The carrier detector relies on this property and 
resets a 5-bit counter each lime it detects opposite 
polarities on the early and late samples. Thus the D CD  
output is asserted only after 31 consecutive passes o f the 
’same polarity test’ and the probability that it stays high 
when noise is received is very low.

HDLCDEC - HDLC Decoder
The H D L C  decoder (Figure 9) converts the serial N R Z  

input stream in a parallel form looking for H D LC  flag 
patterns or zero filled sequences. Once a zero filled 
sequence is detected, a slave parallel converter (SPC8ZD)
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Figure 7. DIV64EPL - Six-bit Divider

is disabled to eliminate the zero bit added by the 
transmitter.

When a H D L C  flag is detected, the zero deletion is not 
performed. In this case the counter o f received bits is reset 
and the F LA G  output activated. The counter is also 
disabled when a zero is eliminated. Its output is decoded 
to provide a Receive buffer full output signal (D R D Y ) 
which is activated when the slave serial to parallel 
converter is full.

S2ACVT - Sync, to Async. Converter (UART 
Transmitter)

The S2A CVT macro (Figure 10) reads the parallel data 
available from the H D L C  decoder and converts it to a 
19200 bps serial asynchronous bit stream.

The parallel data is serialized by a 10 bits parallel to 
serial converter (PSC10E macro). When the Load input 
is asserted a new byte is loaded from the data bus and 
prepared for asynchronous transmission to the host

U A R T  with the insertion o f one start bit and one stop bit 
(19200,N ,8,1).

The Flag Received status input (FLA G ) is latched by 
the Data Ready input signal (D R D Y ) and is output to the 
R I pin. The R l output is valid until the next received 
character is loaded into the transmitter buffer and should 
be polled as soon as the new character is available to the 
host UAR T.

The Serial Communication Protocol
The following arc descriptions o f the interface signals 

between the Y A M  modem and the host computer.

T X D  - T ransm it Data
During power-up this provides the clock pulses for the 

FPGA configuration process. During normal operations 
it carries the data to be encoded and transmitted by the 
modem.
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Figure 8. DCD5EL - Data Carrier Detect

R X D  - Receive Data  
Carries the data received by the modem. The received 

data is aligned on the byte boundaries o f the last received 
H D L C  flag. H D LC  flags are also passed to R X D  and can 
be distinguished from user data by monitoring the status 
o f the R I signal. Received data is passed to the serial 
interface irrespective o f the D C D  line status.

R T S
Carries the power-supply to the modem in conjunction 

with D TR. During power-up provides the serial bitstream 
required to configure the FPG A . D u rin g  normal 
operations is used to enable the transmitter. When RTS is

asserted the transmitter is activated and the H D LC  
controller begins to transmit flags automatically.

D T R
Used in conjunction with RTS to supply power to the 

modem. During normal operation, it is always negated 
with respect to RTS in order to continue to supply voltage 
for the board.

C TS  - Transm itter Holding Register Em pty Toggle
Used as a status line for the H D L C  controller. During 

transmission (RTS active) the CTS signal toggles every 
time the controller is ready to accept and buffer in its 
holding register a new data byte. After a CTS toggle the

Figure 9. HDLCDEC - HDLC Decoder 
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Figure 10. S2ACVT - Synchronous to Asynchronous Converter

controller wails lor a data byte coming from the T X D  pin. 
I f  a byte is received from the T X D  pin before the next 
CTS transition, the byte is encoded and transmitted as 
soon as the T X  shift register is empty. I f  the stop bit is not 
received within the next CTS transition, the transmitter 
w ill underrun and send an H D LC  flag instead.

This mechanism provide simple and automatic flag 
insertion/zero-bit stuffing in the transmitted data stream:

• Whenever a flag transmission is required simply ig­
nore a CTS transition.

•  Whenever a packet o f data is to be transmitted be sure 
to send each byte of it as soon as the CTS signal 
toggles.

R I  - Flag Receive
R I is used as a status line that signals that a H D L C  flag 

has been received from the analog input. It should be 
monitored as soon as a character is ready at the R X D  pin 
to check i f  the incoming character is a frame header or a 
user byte.

D S R  -  F P G A  configured
Used as a status line, DSR  

goes high when the FPGA is 
correctly configured. DSR  
going low means that the 
FPGA has reset and should 
be reinitialized.

Driver Programming 
Hints

1. Configure the U A R T  
for 19200,N,8,1 since the 
asynchronous seria l 
interface has been designed 
to op erate  at tw ic e  the 
communication rale.

2. For packet reception, 
enab le  o n ly  the R X  
C h a ra c te r A v a ila b le

Interrupt and discard anything received if  the D C D  signal 
is not active. When D C D  goes active, monitor the status 
o f the RI signal which informs you about the beginning 
o f a new H D LC  frame and gives you the opportunity to 
initialize your software for the buffering o f a new frame. 
When the R I signal goes low and D C D  is active, start to 
buffer the data available in the U A R T  receive buffer.

3. For packet transmission, enable only the Modem  
Status Interrupt and then activate the RTS signal to enable 
the PTT. In the modem status interrupt handler, ignore as 
many CTS transitions as the flags that should precede the 
packet data field. Then start to write the packet characters 
to the U A R T  transmitter buffer each time a CTS transition 
is detected and remember to ignore at least four CTS  
transitions before you deactivate the P TT  signal to allow 
for final flags to be flushed.

4. Loopback operations are possible, but note that when 
the modem analog output feeds the analog input directly, 
the D C D  signal w ill always be active irrespective o f the 
transmitter enable status.

D C D  - Data C a rrie r Detect
This is the hardware carrier detect output. D C D  goes 

high as soon as the modem receiver synchronizes to the 
transmitted data stream and a good eye-diagram is 
observed at the modem input. When noise or other than a 
baseband binary-encoded 9600bps waveform is received, 
the D C D  is normally low with rare positive pulses. The 
receiver bandwidth should not be squeezed too much 
Since the carrier detector relies upon the fluctuations o f 
the received signal around the sampling instant and its 
performance can be degraded. Note that in absence o f an 
analog input signal or if  the input signal is very weak the 
D C D  signal stays high.

Modem Initialization Hints
The modem should be initialized before the software 

driver takes control o f the serial communication port The 
modem is initialized by uploading a configuration file  
through the serial interface. This task is performed by 
driving the T X D  and the R T S  pins w ith a serial 
configuration  data bitstream  and a serial clock  
respectively. Read the Y A M  Configuration Utility source 
code if  you need to develop your own initialization 
program or embed it in your drivers.

After the modem has been initialized, the RTS and the 
D TR  signal should never go low at the same lime since 
the m odem  re lies  on these signals to sink the 
power-supply. Be sure that software other than the
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initialization utility and the modem driver doesn’t alter 
the status o f the serial port signals as it could reset the 
FPOA.

Software Drivers
The following software drivers arc currently available. 

Linux Drlvar v0.2
Frederic Rible, F IO A T , has published the first release 

o f the Linux driver for ihe Y A M  modem.
YAM FlaxNat Driver vl.1 

Thanks to the uncvaluablc work o f Juergen Hasch, 
DG1SCR, the FlcxNct driver version v l . l  supports 
packet operations with Y A M  under Windows 95. 

TFPCX V2.71
The Firmware PC Extended (TFP C X ) is now man- 
tained by Henk De Groot, PE1DNN. Henk has revised 
it including the last TheFirmware version (TF2.7b) as 
well as added support for the Y A M  modem. I  thank 
him for continuing to make the TFPC X software avail­
able and up to date.

SV2AQW Pack«t Software for Windows 95
George has added Y A M  support in his packet software 
for Windows 95. The V xD  driver for the Y A M , the 
terminal program, and a lot o f nice packet software for 
Windows 95 is available directly at the SV2AG W  
Packet Radio Web Pages.

NordxLink TFX_YAM 
N o rd x L in k  The Firmware extended (T F X ) is a host­
mode TNC-cmulator for DOS. The software is subject 
to the A LA S license and any commercial use is prohib­
ited.

NOS Packet Driver (still alpha raleace)
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ARRL asks FCC to Deny LMCC 70 CM 
Grab

[ From The ARRL Letter]

The A R R L  has asked the FCC to immediately dismiss 
efforts by the Land Mobile Communications Council to 
gain primary access to 420 to 430 M H z  and 440 to 450 
M H z as well as other U H F  allocations. The L M C C  
recently petitioned the FCC to reallocate the two 70-cm 
segments from the federal government to the Private 
Mobile Radio Service. Amateur Radio enjoys the use of 
420 to 450 M H z  on a secondary basis. In  comments filed 
on RM -9267, the League said the L M C C  proposed the 
switch "without establishing technical compatibility 
between PM RS operation and incumbent radio services 
in any o f the bands sought."

The League said that existing federal government use 
o f the spectrum precludes PM RS operation at 420 to 450 
M H z. According to the A R R L. the petition fails to 
demonstrate any basis to withdraw the two band segments 
from federal use, nor any compatibility between PMRS 
operation and either federal government or amateur use. 
In  addition, the League said, the petition fails to justify 
displacing established amateur operations. The League 
pointed out that the amateur community uses the band for 
public service and public safety functions and that hams 
have "substantial personal investment" in equipment 
that’s in regular use there. The A R R L  urged the 
Commission to throw out this portion o f the L M C C  
petition "without further consideration."

The  League backed up its arguments by citing  
documents from the National Telecommunications and 
Information Administration (N T IA ), which manages 
federal spectrum. "N T IA  has made it quite clear that there 
is no possibility o f additional sharing o f the 420-450 M H z  
band, and the unique relationship between Federal 
radiolocation uses and the Amateur Service cannot be 
duplicated by PM RS users," the A R R L  said.

The A R R L said that the L M C C  petition was premature 
because it did not take adequate account o f the benefits 
o f spectrum refarming already initiated. The League 
suggested that P M R S  users adopt a v a ila b le  
spectrum-efficient technologies to maximize their use of 
existing allocations before seeking additional spectrum at 
the expense o f other users. The League also said that 
PMRS users should look into using the Commercial 
Mobile Radio Service (CM RS).

A  copy o f the League’s comments is available at 

www.arrl.org/news/bandthrcat/RM-9267/arrl-cmt.html
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Phase 3D Launch Date Unknown

[From  the AMS A T  News Service. A N S172]

As announced via the A M S A T-B B , the Phase 3D  
satellite w ill not be launched on the third test flight o f 
Arianc 5. The bad news reached Karl Mcinzcr, DJ4ZC, 
Phase 3D  Project Leader and A M S A T -D L  President on 
Monday, June 15th. He immediately informed the P3D 
Project workers o f the unfortunate news.

A M S A T -N A  President Bill Tynan. W 3XO , had the 
following explanation for the decision:

"It is important to point out that the decision was 
actually made by Ariancspacc, not E S A  As everyone 
should know by now, ESA is the European Space 
Agency. It is similar to N A SA  in the United States except 
that it is multi-national. Ariancspacc is the organization 
set up to market Ariane launches. So, naturally, its prime 
interest is money. Because o f the failure o f the first Arianc 
5 test, A-501 in June o f 1996. and the less-than-expected 
performance o f the second flight, A -502 last October, all 
concerned have been understandably anxious to complete 
a fully successful test as soon as possible. Ariancspacc 
cannot begin to sell Ariane 5 launches until a successful 
test actually takes place. The failure of 501 and the 
lowcr-than-expected performance o f 502 have 
caused an extension o f the program and hence 
have increased the cost o f the development phase.
ESA has been anxious to recoup some of these 
add itional costs. As a result, they asked 
Arianespace to try very hard to find a paying 
customer for A -503. A  figure o f somewhere 
around 535,000,000 was mentioned. This is 
about half o f Ihe amount usually paid to launch a 
p resen t-d ay  c o m m erc ia l s a te llite  on an 
operational launcher. The lessor amount is 
indicative o f the fact that Ariane 5 is not yet fully 
Operational. ESA even signaled a willingness to 
delay the flight until a suitable customer could be 
found. This shows how serious they were in 
wanting to recoup some o f the financial losses 
they have suffered as a result o f the delays and 
problems that have befallen the A riane 5 
program."

"Arianespace, apparently in order to get the 
A-503 flight o ff as soon as possible, and so that 
they could hegin to sell future Ariane 5 launches, 
agreed to pay ESA some 540,000,000 in order to 
control the payloads on the mission and get A-503  
launched as soon as possible. I t  is not known at 
this time what Arianespace w ill chase to put on 
the 503 flight; it may even be a dummy satellite 
o f some sort. The bottom line is that Phase 3D  
w ill not ride on Ariane 503," Tynan said.

"While we are disappointed, Tynan continued, "crying 
and gnashing o f teeth never accomplishes anything." He  
emphasized that "A M S A T  is taking steps to complete the 
testing o f Phase 3D and have it ready for any launch that 
we might be able to obtain," adding, "naturally, ESA and 
A rianespace arc s t il l  p rim e candidates fo r  our 
presentations."

Tynan emphasized that Phase 3D was designed and 
built "with the then very real prospect o f a launch on an 
Ariane 5 vehicle." It  was later determined that with an 
appropriate adapter, it could also be accommodated by an 
Ariane 4 launch vehicle. "But, because it was built to go 
on an Arianc, it just can't be put on any rocket that’s going 
up," said Tynan. Continuing, he noted that Phase 3D  is a 
"rather large spacecraft and also quite massive, in the 
order o f 600 kilograms or about 1200 pounds when fully 
fueled. As such, it requires a launcher with a large volume 
under the shroud and a launch vehicle with substantial 
performance."

"The orbit that the launcher puts us into is also very 
important," Tynan continued. "Generally a geostationary 
transfer orbit is what wc need. A  launch into a circular 
low Earth orbit would he much less than optimum. Many 
launches, including the Shuttle, go to such LEO orbits. 
There are, o f course, other launchers that go to GTO

Heady Tor Launch i f  rfoe Gods ao wish! A =sat ?3D, eCGkg, is the mwi aabiilcus o r  a long 
J erics o f trod tear radio satellites. With litres axis siatiliM tloa tiled for the first time, It will

employ 3  magnetically suspended rcactica wheels developped by A css t Germany. It has a 4C0 
newtoo hi.propellant motor as well t s  in  experimental ammonia arc jel litre* ter prefacing f t l  
oewtea. With its d:ptoy.Jt>!c solar arrays, it will have approx 6CO warts c£ ccbcuid power. Its 
payload will usher in a new era o f amateur a d o  wmmualMtlOM 0C b»Kb from 10 meters

through 24 OH7.
Among the other experiments a beard the c a r t  the Japmtoe branch Of AfflJtl h£3 suppikd high 

resolution digital conceal that conld provide some of the finest whole Earth photos since Apcilo 
from an apogee of 46.003 km. The project represents the labor o r  hundreds <X vciunteew in 

c a re  than a  dxeen countries. 13 that not worts a bet a c re  respect?

Summer 1993 • Issue 071 Packet Status Register Page 17



besides Arianc, and we w ill be looking at them. However, 
nothing can be promised at this time," he concluded.

Tynan told A N S  that he hopes that A M S A T -N A  
members, and all who have contributed to the Phase 3D  
project to such a great extent, w ill keep the faith and 
continue their support while efforts to secure a launch for 
Phase 3D continue. He also made it clear that A M S A T  is 
beginning to embark on other projects as Phase 3D is 
being completed. These include assisting with a number 
of university satellite projects, some ol' which are to 
include amateur transponders. Effort is also getting under 
way in connection w ith developing amateur radio 
equipment fo r the International Space Station. "In 
addition, I ’d like everyone to remember that there arc 
several satellites preparing for launch which w ill carry 
amateur transponders," said Tynan.

The A M S A T -N A  president wrapped up his statement 
with; "there’s lo t’s to keep a ll satellite enthusiasts 
occupied while waiting for the launch o f Phase 3D , which 
w ill come in lime. Just because Phase 3D w ill apparently 
not be launched this year, A M S A T  is very much alive and 
kicking!"

Bad News on Phase 3D Launch

Bill Tynan, W3XO 
President AMSAT-NA

By now many o f you have heard the bad news that 
Phase 3D w ill not fly  on Ariane 503.

This is, obviously very disappointing news. W c must, 
however, persevere and continues our present course to 
get the satellite tested and ready for a launch. And wc 
pledge to do so.

I  think the situation is best summarized by the words 
sent this morning by Dr. Karl Meinzer DJ4ZC the Phase 
3D Project Leader.

Bui first, a few words o f explanation may be in order.

1. Arianespace is a commercial company set up to sell 
Arianc launches.

2. ESA  is the European Space Agency, much like the U.S. 
N A S A  hut a multinational organization.

3. W1 is a commercial satellite built in Europe, which was 
damaged in a fire a few months ago. Reports have said 
that it has been refurbished and made ready for flight.

4. Although not mentioned in K arl’s note, previous infor­
mation has referred to CNES. CNES is the French 
equivalent o f N A S A  They have been designated by 
ESA  as the technical agency in charge o f developing 
the Ariane 5 launch vehicle.

DJ4ZC’s statement follows:

Gentlemen,

First I  would like to thank all o f you who sent me notes 
o f sympathy and encouragement following the recent 
news from ESA.

Since that information was released, 1 have spoken with 
many people and the situation has become a bit clearer.

First let me give a short rundown o f events to put things 
into perspective.

1. Before the launch o f AR  502, ESA terminated our 
launch-contract based on the fact that we "were not 
ready in time for the launch". This o f course was due 
to the specification change which was imposed on us 
shortly before the launch following the A R  501 failure. 
W e always maintained that the termination o f the con­
tract was on somewhat shaky legal grounds because of 
the unacceptable short notice wc were given for the 
spec.-chance. E SA  maintained that this was a risk wc 
had to accept because the flight was a test-Ilight.

2. As a consequence o f the A R  501 failure, a third 
test-flight (  A R  503) had become necessary. Because 
there was an uncovered hole o f about SUS 40,000,000. 
in the A R  5 development budget, E SA  turned to A ri­
anespace to find a paying customer for this flight and 
partly delegated the responsibility for the payloads to 
Arianespace. For the case that such a customer could 
not be found, the countries developing A R IA N E  5 
would have had to pay this missing sum.

3. In  January wc accepted the termination o f the contract 
and with acceptable financial provisions without fur­
ther squabbles after ESA agreed to:
a. Carry us as a backup on AR  503 i f  no paying 

customer could be identified.
b. ESA  would use "best efforts" to place us elsewhere 

i f  a flight on AR  503 did not become available due 
to a paying customer.

4. W hile wc always maintained that it would be unlikely 
that Arianespace would find a paying customer (and in 
fact we were proved right by the events) and thus we 
would be flying on A R  503, ESA  always assumed that 
Arianespace would come up with a paying customer. 
Thus ESA  unfortunately did not pursue the provisions 
o f 3.a. in an active way. In  particular they failed to 
perform the necessary studies lo include us on A R  503 
i f  the option 3.a. would have to he exercised rather late 
in the game.

5. In the ESA Programme Board meeting last week, 
Arianespace surprised everybody by stating that they 
(the company Arianespace) would cover the missing 
$US 40,000,000 in return for having the freedom to 
decide the composition o f the lower payload. So in fact
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Arianespacc had become the "payingcustomer" for this 
slot, and we were off.

Initially it was not clear why Arianespacc would take 
this step. But after having spoken with many people, 
eventually the following picture emerged:

First o f all, it is clearly in the interest o f Arianespace to 
get AR 503 as quickly into orbit as possible. Assuming 
that ultimately they want to launch one A R  5 per month, 
each month o f delay w ill cost them in the order o f $US  
200,000,000o f lost revenue. This is all the more true since 
recently there has been some discussion about the 
performance o f the AR 5 with regard to the market 
demands for launchers. So Arianespace may have some 
fears that they may lose the competitive edge if  the A R  5 
is further delayed and their customers may wander o ff to 
other launch-suppliers.

But also with AR 503 itself Arianespacc looked into 
optimizing the cost/profit ratio. To this end Arianespacc 
has been negotiating w ith  the insurance about the 
damaged W l .  I f  the W1 can be refurbished in time for the 
AR  503 launch, they would launch it and then sell the 
communication services themselves. I  had earlier 
indications o f this, but I  did not take it very seriously 
because I assumed that Arianespacc would stay away 
from this option in view o f the resulting conflict o f interest 
with their customers - it turned out that I  misjudged this. 
So in a way we have become the first victim o f this 
conflict o f interest. But in the light o f this gamble, it is 
now doubtful that Arianespacc would have considered us 
as backup even if  ESA would have done their homework. 
Clearly they want to retain the option o f switching the 
refurbished W l  against the W l-dum m y to the last second 
before the launch. W e simply could not compete with this 
by our o ffe r o f $U S  1 ,000 ,000  and some moral 
justification o f not flying ballast.

So we wept some, and that done - let us now look 
forward:

1. For ESA the launcher development has come to an end, 
and this phasing out is also reflected in the size o f their 
staff and their commitments. So frankly, I  do not expect 
very much from them in the future in spite o f the above 
commitment 3.b.

2. With Arianespace we have to start to deal in serious for 
a launch. In  an initial contact they stated that they 
would launch us for SUS 10,000,000. Clearly for us 
this is out o f reach, but I  hope that, once Arianespacc 
has a better understanding o f our environment and the 
constraints we work under, there w ill be room for 
negotiation.

3 .1 expect that we w ill get some significant help from our 
government, [German] given that they saved quite

some money, and that this saving occurred essentially
at our expense.

Also, all players agree that we have to finish the work 
on the spacecraft including the tests as soon as possible 
to be ready once the opportunity arises for a launch. It is 
clear that it w ill not be this year -  but I  think that the 
chances are not bad that we w ill find something next year 
on A R  5. This is all the more true given the mismatch o f 
payloads with AR 5 performance.

But also in parallel we should and w ill pursue other 
launch options. Although in the short term we have a 
problem, in the medium term I  am reasonably optimistic. 
So keep your fingers crossed -1  w ill inform you by this 
path on the progress we make in securing a launch.

D r. Karl Meinzer, DJ4ZC  
President A M S A T-D Lc.V . 
dj4zc@amsat.org

Phase 3D Lab WEB Site

Hello from Orlando

Few o f you were aware that the Phase 3D integration 
lab has had a Web site for sometime. This was fortunate 
since there was nothing there worth seeing. W c hope to 
change this with a few interesting additions. I f  you would 
like to share the progress a little more closely, jo in  us at 
http.V/www.magi cnct.net/~pbase3d/.

Now, especially wc need your support. "Always strive 
and never yield"

[The following From ARRL Headquarters]

The Ariane 503 announcement is the latest setback for 
Phase 3D. A M S A T  has been trying to find a ride for Phase 
3D for the past couple o f years and, until now, had pinned 
its hopes on the Ariane program. A M S A T -N A  was 
forced to restart its Phase 3D fundraising effort late last 
year after determining that it still needed at least another 
270,000 dollars to meet its share o f the Phase 3D costs. 
More recently, A M S A T -N A  has been offering hams—for 
a 25 dollar minimum donation--the opportunity to fly  
th e ir  Q S L  cards in to  space aboard Phase 3 D . 
Participants’ QSL cards w ill be scanned and put on a 
C D -R O M  aboard the satellite.

Phase 3D  came closest to a launch aboard Ariane 502 
last year but was bumped after it could not complete 
necessary structural modifications in time to meet the 
launch schedule. The changes became necessary at the 
eleventh hour after ESA  imposed more stringent vibration 
and stress standards on Ariane 5 payloads.
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TAPR DSP56002EVM Radio Interface with 
Enclosure Kit - Now Available

www.tapr.org/tapr/htm1/dsp56002evm.html

TA PR  is now taking orders for the first round of 
DSP56002EVM  Radio Interface with Enclosure kits until 
September 15th.

The kit provides:
• Interface Boards and Enclosure for the Motorola 

DSP56002EVM
• A ll parts included - including screws and standoffs
• Schematics and Documentation (Assembly and Op­

erations)
•  Software
A  Motorola D S P 56002E VM  Evaluation Board IS  

N O T  IN C L U D E D . These may be purchased from  
Motorola Distributors.

The price for the kit is:

$135.00 US for members o f TAPR  
or
$150.00 US for non-members 
+ shipping/handling

This design o f the radio interface for the Motorola 
DSP56002EVM  is based on Johan Forrcr’s, K C 7W W , 
original design. In  February 1997, Douglas Braun, 
N IO W U , released his software suite for the E V M , based 
on the Finnish A le f Null group’s work, and revised his 
interface to be more flexible than Johan’s. The TAPR  
interface is a happy medium between Johan’s and Doug’s 
design. The goal is to make the interface flexible for past 
and present code developed for the E V M  and to create a 
flexible programming interface for future programmers.

Once complete, the DSP56002 Radio Interface can 
operate as a KISS DSP modem or filter. Some o f the DSP 
modems programmed arc G 3R U H  9600 bps, 1200 bps 
FSK, and 1200 bps PSK. Several experimental HF

modems have been programmed such as PSK31, M T63, 
and C O E V M . An experimental group discusses these H F  
modems on TA P R ’s HFSIG  (see SlG  page to subscribe). 
Source code for all modems and filters are available for 
download (see DSP56002EVM  web page).

Side View o t Unit (frcai 1» K> rijdu). The EVM s i s  in the svlddle of the CdCioaure 
with the radio interface to the rear l t d  dilplay to lie  &aoL

The development team consisted of:

Steve Bible, N7HPR, Project Manager, Prototype builder 
Lyle Johnson W A 7G X D , PCB design, Prototype builder 
Johan Forrer K C 7W W  
Tim  Baggett, A A 5D F  
Rich Mulvcy, AA 2YS  
Greg Jones, W D5TVD  
Joe Borovetz, W A 5V M S  
M ark Hammond, KC4EBR Beta Tester 
Bdalc Garbcc, N 3E U A  Beta Tester 
John Koster, W 9D D D  PCB Liaison, Beta Tester
Keith Justice, KF7TP Beta Tester 
John Ackerman, N 8U R  Beta Tester 
Frank Perkins, W B 5IP M  Beta Tester 
Steven Taft, K A 1 W X  Beta Tester

Prototype builder 
Prototype builder 
Documentation 
Assistant Project Manager 

Parts Procurement

David Borden, K 8M M O  
Louis Cobet, K 6 M D H  
Jim Lynch, K4G VO

Beta Tester 
Beta Tester 

Beta Tester
L.J. Shepherd Beta Tester

TA PR  kits can be complex depending on the kitting 
experience o f each builder. W c don't think you w ill have 
trouble with the interface kit, but it does require some 
knowledge and experience to successfully go from a kit 
to a finished, usable unit, depending on the mode of 
operations. For data radio applications (i.e. 9600 baud 
FSK), special modifications must be made to your radio 
for proper operation o f the E V M  interface. In addition, 
the interface k it requires that you have a Motorola 
D S P 5 6 0 0 2 E V M  Evaluation Board. These can be 
purchased from several electronic distributors (see web 
page).

TA PR  requires that kit purchasers provide V IS A /M C  
information or checks/money orders with their initial
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Fronl View  o f Enclosure

purchases. Money for the initial kit purchase w ill be 
deposited on September 15th, 1998 to cover kitting costs. 
Orders will be taken for the first 200 units. I f  more than 
200 units arc ordered, then a second or third batch w ill he 
done as soon as additional parts inventory can be 
purchased and kitted. In  this way, the interface kit w ill 
be provided in the exact numbers required for the demand. 
After this initial kit offering, E V M  interface kits w ill be 
provided in batches as the demand warrants doing kits. 
The initial batch o f kits w ill be as large as the demand 
requires, which we hope is large. The more the merrier!

E V M  interface kit orders for the initial purchase w ill 
be taken until September 15th, 1998. Orders can be 
mailed to the TAPR address: 8987-309 E  Tanque Verde 
Rd #337, Tucson, Az, 85749-9399, call (940) 383-0000 
(Office Hours: Tuc-Fri, 9am-12noon, 3pra-5pm Central 
Time), or fax (940) 566-2544. I f  you have questions 
concerning the unit, check the web page.

***Connect Request

N Z A R T  Conference
I  am involved in organizing the N2LART Conference 

for 1999, in early June next year. Could you see if  any of 
your key members may possibly be in New Zealand 
around that time that could be a keynote speaker for us. 
Thanks.

Steve Davis, Z L 2U C X
steve.davis@trimblc.co.nz
stcvc@zl2ucx.gen.nz

D ig ita l Communications and the Y ear 2000
Where can 1 gel information about what problems 

digital ham networks w ill face with y2k? I  have a node, 
the W Z 9 M  node, as part o f theG L network. I  haven’t been 
able to get any info, so far from local resources. Any 
information would be helpful, thank you.

Jon Slough
jonslough@tln.net

I  also passed this message on to the N E D A  group 
(North East Digital Assoc), and their comments were 
pretty much the same as mine:

No problem. None o f the networking software, at least 
that we know of, w ill be affected. Some uscrTNCs might 
display some dates funny, but since no calculations based 
on year arc performed, it won’t matter. An accessory 
program that is distributed with BPQ displays the year 
2000 as "0", but again, it’s not used for calculations 
anywhere.

Nobody’s ever had a look at NOS, though. Shouldn’ t 
be a problem, Linux is generally smart about such things.

Some BBSs might get messed up, but nobody seems to 
care much. I ’d imagine that the newer stuff uses a 4-digit 
date, and i f  not, operation could be restored by blasting 
away any archived messages from 1999 and earlier.

I ’d be interested in hearing anything else you might 
discover.

Don Rotolo, N 2 IR Z
N2IRZ@compuservc.com
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GPS-251 pps, On core & Rb Comments

Dr Thomas A  Clark, W3IWI 
uic@clark.aet

Several questions have came up recently.

Chris Elmquist wrote:
Can anyone comment on the precision of the 1 pps output 
from a GPS-25? Is it better than the GPS-20? Is it the 
same? I ’m considering an engine for the July QST con­
troller project and want to understand what performance 
differences might be encountered between the GPS-20 
that 1 already have, a GPS-25, a Motorola UT+, or a 
Motorola VP.

The GPS-20/30 is a POOR choice for use as an 
oscillator stabilizer. As you can see from the plots on my 
aleph ftp site at

ftp://alcph.gsfc.nasa.gov/GPS/lotally.accurate.clock/

the various Garmin plots show that the G PS-20 tim ing  
has erratic jumps at levels o f  1 uscc. This is presum­
ably due to the sequential receiver re-assigning &  
reseting its resources whenever it feels like  it. A  
GPS-20 w ill most certainly degrade the performance 
o f any fa irly  good xtal or Rb that it is used w ith.

The GPS-25 shows other strange behavior such as 
ram p-like  tim ing drifts  w ith  rates o f  l : 1 0 e l l  to 
1 :10el 2. During the tests I  ran, I  saw the GPS-25 drift 
o ff U T C  by an amount o f up to + /-  10 usee. It  would 
probably w ork to control the rate o f a crystal down to 
levels l :1 0 e l0  or so.

The O N C O R E  U T +  has not been tested in detail, 
but should work about as w ell as a VP. The V P  is my 
choice over the current U T +  since it has so many other 
capabilities — like acting as a DGPS base station, and 
being able to "talk" N M E A . I also believe that the VP  
version that TA P R  is now offering includes Option 
"C", which includes a carrier phase output capability. 
There is some work in progress which w ill allow  an 
O N C O R E  V P  w ith Option C  to generate R IN E X  files 
for post-processing at levels o f a few  cm.

Don Hasselwood added the question:
Add the Motorola Remote GPS to the list for com­
ments. It looks like it’s designed for timing use and 
ideal for fixed-base operation. I  don’t know how 
much it costs, though.

I  believe the original U T  is now obsolete, having 
been replaced by the U T +  E X C E P T  that M otorola is 
using the old UTs in their pod-mounted antenna/revr 
combo which still tests out to be an old U T . The price 
o f this w idget is $500, without cables, w ithout a

special connector that is needed, and w ithout the RS422  
to RS232 converter, power supply interface, etc. that is 
needed to m akcitw ork.Innyhum bleopin ionjitisn ’ l too 
good o f a deal!

Regarding the Rubidium  clocks, John Pringle  
asked:

Since most of us have now received our Efratom 
FR K -L Rubes from Lehman, I was wondering i f  wc 
ever made a final decision on exactly which internal 
connections to bring out to the multi-pin connector for 
interfacing to Tonrs forthcoming TOC or to Brooks 
Shcra’s controller which appeared in July QST. I 
looked back through all messages that I could find on 
the subject but 1 couldn’t find where wc actually 
decided on the exact connection points to bring out. I 
would like to fire up my Rb for the first time but 
thought it would be a good idea to make the modifi­
cation first so it would be a simple task to connect it 
to the GPS controller without having to power down 
the Rb. I think it would be a good idea to choose the 
pins on the multi-pin connector to use just for the sake 
of uniformity. Looks like pins X  and V  might be a 
good choice since they don’t appear to be used. Any 
info, suggestions or comments would be appreciated.

One thing to remember is that Brooks’ controller 
produces a V O L T A G E  output. The only control o f  the 
F R K  and M -1 0 0  R b ’s is by injecting a C U R R E N T  
into the "C-field coil” . The F R K  &  M -1 0 0  Rb's arc 
slightly different (there was a L O T  o f discussion on 
this topic on TA C G P S  about 2 months ago) and the 
parts designations and "magic connection points" arc 
slightly  d ifferent. I  have designed, but have not 
finished the documentation, on a "suggested standard 
Rb in terface" so that we a ll w ill  use the same 
connector pins, and can com m unicate about it 
sensibly. Alas, I  have not had time to modify my 
M -1 0 0  and F R K  units to test it, and hence have not 
finished the documentation.

In  Brooks’ Q ST paper he shows that his unit can be 
used in the "learning mode” to compare the oscillator 
to GPS. I  would S T R O N G L Y  advise that you spend 
some time running it in this mode to see just what 
level o f control is nccdcd./desircd.

Just remember that the short-term stability o f the 
Rb is no better the crystal inside the Rb. In  fact, it is 
W O R S E ! The way that the Rb works is that the crystal 
is FM ed by 20-30 H z at the 6 .8  G H z Rb spectral line, 
and the crystal is controlled so that the average o f the 
positive and negative frequency offsets from 6.8 G H z  
is zero. This modulation (as I recall) is at 127 H z in 
the Efratom units, so you should expect to see 127 H z  
F M  in the output. I f  your goal is to use the oscillator 
as a frequency standard for microwave applications, 
I ’d recommend finding a good crystal!
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TAPR Spread Spectrum Publication

The SS Update publication is in layout and should be 
available around the end o f September. The collection of 
articles on Spread Spectrum covers a range o f issues on 
InlroductoryUnformadve, TAPR related, Regulatory, and 
Technical/Theory. Tom McDermott, N5EG, provides the 
foreword fo r the book:

This book provides an extremely broad treatment o f the 
subject of spread spectrum systems as applied to amateur 
radio. W hile linle technical and social literature exists on 
this subject, the publication provides a convenient 
compilation o f a fair amount o f the significant work. It 
should appeal to an audience with a wide-ranging interest 
in the subject.

There is, apparently, much misunderstanding o f the 
application of spread-spectrum techniques to amateur 
radio. A  classic introduction to the subject written by 
Costas (in 1959, no less) provides a yiew o f the efficiency 
o f spectrum utilization. His material is timeless and still 
relevant today, as the recent upsurge in CDMA-based 
personal com m unications systems (P C S ) am ply  
demonstrates.

The difficulty in applying such techniques to amateur 
usage perhaps has to do more with the lack o f surplus SS 
(spread spectrum) equipment than with any other factor. 
Today most o f the V H F  and UHF amateur bands consist 
o f warehoused spectrum -  F M  repeaters are assigned 
exclusively to channels based on the first-application for 
the spectrum. However it can be readily shown that, on 
average, the spectrum is significantly under-utilized. This 
is because the repeaters arc mostly not emitting a carrier at 
any given instant in time. Therefore a statistical technique 
can be applied to understand the usage o f the spectrum. In 
the case o f on-off emitters, far belter utilization o f the 
Spectrum can be made with spread-spectrum techniques.

One way to visualize this is to look at the telephone 
system. It has long been known that most people make 
local calls far more often than they make long-distance 
calls. Thus, a local telephone switch does not need to have 
nearly as many long-distance trunks (which arc expensive) 
as it has telephones connected to it. In fact, as the number 
o f users of the switch increases, the probability that a large 
number o f those users all simultaneously wanting to access 
a long-distance converges asymptotically to the average 
value with the deviation decreasing rapidly. Essentially the 
same thing happens with a large number o f amateurs 
attempting to access a limited amount of spectrum - the 
probability that they all want to transmit as the same time 
converges to the average value. This means that one can 
engineer the spectrum utilization to the average value, not 
the peak value. A  glance at traffic engineering tables w ill 
illustrate the profound effic iency o f this type o f

engineering. Thus, the conclusion that assigning and 
administering F M  repeaters based on SS techniques could 
essentially totally eliminate the current stoppage on these 
allocations.

Trunked systems and SS systems are both approaches to 
such dynamic utilization. Trunked systems allocate shared 
narrowband spectrum in a dynamic fashion, whereas SS 
systems can be viewed as allocating wideband orthogonal 
codes in a dynamic fashion. SS systems however might 
not require significant coordination, while trunked systems 
certainly do. Additionally, SS systems can be resistant to 
narrowband interference, alleviating some coordination 
issues. SS Systems have also been looked at to provide 
higher data rates. In  such cases, a narrowband emitter is 
still fairly wide, and would pose perhaps significant 
coordination issues. Spreading the energy out over a wide 
number o f frequencies should lessen the impact, and might 
allow' easier fitting in o f higher data rates to existing 
amateur bands. Finally, SS systems may prove to be more 
resistant to multipath problems, however engineering 
good-performing radio systems with significant multipath 
is usually a very difficult problem, and SS is not the 
complete solution.

In  the future, there w ill be additional pressure on 
spectrum that amateur radio operators occupy. Amateurs 
have the secondary allocation on many V H F  and U H F  
bands. Fortunately, the primary allocation is, in many 
eases, to those whose needs arc highly compatible with 
narrowband (amateur) emitters. Unfortunately, this may 
not always remain the case. Thus SS techniques could 
prove to be one method whereby amateurs could prove to 
be compatible with primary users who arc susceptible to 
narrowband interference.

This book should prove to be a valuable source of 
reference material on these issues, as well as some 
practical and social ones.

—  Tom McDermott, N5EG

Some of the things in this over 200-pagc book include:
■ A  Short History o f Spread Spectrum
• Spread Spectrum and the Amateur Radio
• The Markey/Anthcil Spread Spectrum Patent
• Poisson, Shannon, and the Radio Amateur
• Primer on Reliability as Applied to Packet Networks
■ An Amateur 900 M H z SS Radio Design
• Voice Link Over Spread Spectrum Radio - Pan 1
• Voice Link Over Spread Spectrum Radio - Part 2
• Detection and Estimation o f Covert DS/SS Signals 

using Higher Order Statistical Processing
• VHF/UHF/M icrow ave Radio Propagation: A  Primer 

Tor Digital Experimenters
• 97.311 SS emission types
• Wireless L A N /M A N  Modem Products 

and much more 1
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Amateur Radio Spectrum Protection Act 
Needs Cosponsors

[From the ARRL Pacific Division Update 
www.pdarrl.org]

On March 27, Reps. Michael Bilirakis (R-FL-9th) and 
Ron K link (D-PA -4th) introduced HR 3572, the Amateur 
Radio Spectrum Protection Act o f 1998.

The operational portion o f the bill is Section 3 (see 
below), which, i f  passed, would require the FCC to 
provide "equivalent replacement spectrum" i f  the 
Commission reallocates any primary or secondary 
Amateur Radio frequencies. You can look up the full text 
o f the bill on the House TH O M A S  web site at: 
http://thomas.loc.gOv/cgi-bin/qucry/z7cl05:H.R.3572:

Our strategy is very straightforward - obtain as many 
House cosponsors as wc can before the end o f the 
leg is lative  session and elections la ter this year. 
Cosponsors don’t vote against their own bills!

Here is Section Three:

SEC. 3. Federal Policy Regarding Reallocation O f
Amateur Radio Spectrum.

Section 303 o f the Communications Act o f 1934 is 
amended by adding at the end the following new subsec­
tion:

(y ) Notwithstanding subsection (c), after July 1 , 1998--

(1 ) make no reallocation o f primary allocations o f bands 
o f frequencies o f the amateur radio service;

(2 ) not diminish the secondary allocations o f bands o f 
frequencies to the amateur radio service; and

(3 ) make no additional allocations within such bands o f 
frequencies that would substantially reduce the utility 
thereof to the amateur radio service; unless the Com­
mission, at the same lime, provides equivalent replace­
ment spectrum to the amateur radio service."

Here is a d ra ft sample le tter to send to your 
Congrcsspcrson to enlist him/her as a cosponsor:

The Hon. (congressperson’s name)
Longworth House Office Building 
Washington, D C  20515

Dear Representative (congressperson’s name):

As one o f the nation’s more than 650,000 licensed radio 
amateurs, I urge you to sign on as a cosponsor to HR  3572, 
the Amateur Radio Spectrum Protection Act o f 1998.

This bill, introduced by Representatives Bilirakis and 
KJink on March 27, is a non-partisan, non-controvcisial 
measure designed to afford a measure o f protection to 
Amateur Radio frequencies used by radio amateurs in (name

o f s ta te ) and elsew here, to prov ide  em ergency  
com m unication , technical experim entatio n  and 
recreation.

The hill would require the Federal Communications 
Commission to provide "equivalent replacement spectrum" 
in the event it becomes necessary to reallocate radio 
frequencies currently allocated to the Amateur Service.

This is a matter o f fairness, and is in the national interest. 
The bill would help ensure Amateur Radio’s continued 
public service role to the people o f the State of (state name).

Sincerely, (your signature)

FCC Amends Rules For U-NII Devices on 5 
GHZ

Scuioe: The ARRL Letter 
Vol.17.No.27

The FCC has amended its rules for Unlicensed National 
Information Infrastructure (U -N II)  devices operating in 
the 5-GHz range under Part 15 o f the Commission’s rules. 
In  1997, the FC C  made 5.15 to 5.35 and 5.725 to 5.825 
GHz available to U -N II devices under Part 15 o f its rules. 
Amateur Radio shares part o f the spectrum involved, 
which is the in the band 5.650 to 5.925 GHz. U -N II 
devices would provide short-range, high-speed wireless 
digital communication.

In  response to industry petitions for reconsideration 
and clarification, the FCC has amended Pan 15 to permit 
fixed, point-to-point U -N II devices in the 5.725 to 5.825 
G Hz band to operate with up to 1 W  maximum transmitter 
output power and directional antennas o f up to 23 dBi 
gain. The Commission also changed its rules to specify 
transmit power limits as a function o f the channel 
bandwidth. A  logarithmic equation would determine the 
power permitted. "This action w ill not increase the 
maximum power permitted by U -N II  devices, but merely 
scales permissible maximum power to the bandwidth 
used," the FC C  said.

The FCC said it w ill consider higher gain antennas for 
U -N II devices for longer-range community networking. 
In its comments, the N T IA  expressed concerns that 
high-power government radar systems could interfere 
with the unlicensed devices, but otherwise supported the 
use o f higher-gain antennas for fixed, point-to-point 
U -N II devices in that band.

The A R R L  has argued that longer-range links w ill 
interfere with amateur operations and arc a significant 
departure from Part 15, which requires that interference 
potential o f unlicensed devices be subject to "reasonable 
regulation" so as to not interfere with licensed services. 
One industry' petitioner, Apple Computer, said the A R R L
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has not demonstrated that U -N II devices present any real 
threat o f interference to ham operation.

The FCC said it would maintain the power spectral 
density limits adopted in the original report and order. The 
FCC also revised its rules to express U -N II out-of-band 
and spurious emission limits in terms o f absolute radiated 
power levels, regardless o f antenna gain.

The FC C  advised manufacturers "to consider the 
proxim ity and the high power o f non-government 
licensed radio stations," including amateur stations, when 
choosing operating frequencies during the design o f their 
equipment.

The complete text o f the FCC Memorandum Opinion 
and Order is available on the FCC Web page at 
www.fcc.gov/Burcaus/Engineering_Teclinology/Ordcr 
s/1998/fcc98121.txt

APRS Fire Spotter Tracking

Ron Parsons, W5RKN 
w5rkii@Eins3t.crg

On 6-27-98 and 6-28-98, we Hew an APRS tracker on 
a CAP (C ivil A ir Patrol) plane on fire patrol over Central 
Texas. The extreme fire danger in Texas prompted the 
Texas Forest Service to request a test o f a ham radio 
tracker to display the spotter plane's positions as well as 
marking fires on a map that could be projected at the 
control o ffic e  at the A ustin  (Texas) Emergency  
Operations Center (EOC).

1 built a tracker out o f parts-on-hand. It  consisted o f an 
AJinco DJ-190 5W  talkie, a Synergy X T S /II (Motorola 
ONCORE G T+) GPS receiver and a Mic-Encodcr. The 
tracker was built into an old steel hard disk drive case 
(about 2x10x10). The 2m antenna was an 8" duck hung 
from the inside top o f the cabin just aft o f the rear scat. 
The GPS antenna was suction-cuppcd to the rear window. 
The battery was a 4.5 Am p-Hr gel cell.

The flight plan extended about 200 km west o f Austin. 
W e chose to use a voice repeater in Henly (about 50 km 
west o f Austin) to repeal the posits. The EOC monitored 
the output o f the Henly repeater. The M ic -E  was 
initialized in M IM  mode to provide "readable" packets. 
The posit interval was one minute with telemetry (battery 
voltage and temperature) every five minutes. The tracker 
was on for 6-1/2 hours without telemetry showing any 
voltage drop.

The track o f the plane was displayed on a large 
projection screen at the Austin EOC interspersed with 
still-frame video from the plane when it was close in. 
Except for two outlying counties, wc got good reception 
o f the posits. The altitude o f the plane is unknown.

The figure shows a screen capture o f the Precision 
Mapping Window showing the posits received during the 
exercise. JPEG versions have been uploaded to thcTAPR  
ftp site (FireTrak.zip, FireTrak.txt) and can be found at 
ftp://ftp.tapr.org/tapr/SIG/aprssig/files/prescntations/

MIR To Deorblt Early: No More Hams In 
Space

From Newsline #1091

L ive  ham radio transmissions from  space w ill  
disappear a half year earlier than originally thought. 
This as Russia decides to de-orbit its aging M ir space 
station next June instead o f waiting for the end o f 1999.

The decision to decommission the M ir six months early 
comes amid a mounting financial crisis in Russia. The 
Russian government simply cannot afford the cost of 
supporting M ir. They say that dcorbiting it next June w ill 
save them millions o f Rubles.

What this means for Amateur Radio is that an attempt 
to put some new slow scan television gear on M ir  w ill 
most likely be turned down by Russian Authorities. More 
important, there w ill be no manned ham radio presence in 
space until the International Space Station is completed 
and a permanent ham radio Station is installed.

According to Frank Bauer, K A 3H D O , o f the SAREX  
Working Group, delivery o f the first element o f the I-S-S  
Amateur Radio Station is expected about six months from 
now. When the shipment docs go up it w ill include 
equipment and services provided by Germany, Russia and 
the United States.

But the first crew operations is at least a year from now 
and that date holds only i f  the timeline for the construction 
o f the I-S-S is held firm. W ith Russia’s monetary 
problems and its failure to deliver promised I-S -S  
components on time, that date could easily slip by several 
months. (V ia  M IR E X , S A R E X  and published news 
reports)
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TAPR Organization News

TAPR Spread Spectrum 
STA

The M ay report was submitted to 
the FCC regarding renewal o f the 
TAPR STA. As o f this time, nothing 
has been heard back from the FCC  
with regard to the renewal. Until 
Such time as a cancellation o f the 
STA is offered, then it stays in effect.

The report is available on the 
T A P R  SS W eb  page 
(http://vAvw.tapr.org/ss)

TAPR Publications

Wireless Digital 
Communications: Theory and 
Design

W e ju s t sent Wireless D ig ita l 
Communications: Theory and  
Design, by Tom McDermott, N5EG, 
into the p rin te r’s for a second 
printing. A ll the small corrections 
people had pointed out have been 
changed for the second printing. An  
errata page should be up on the web 
page soon.

TAPR Spread Spectrum 
Update

The SS Update publication should 
be available for sale this fall. Sec the 
article elsewhere in this issue.

TCP/IP Book
John Ackerman’s TC P /IP  book 

inches forward to completion. We 
are now shooting for a firstoflhe year 
printing.

1998 CD-ROM
The TA PR  1998 C D -R O M  in its 

third year is finally available. The 
C D  was supposed to have been ready 
for Dayton, but the CD house we 
used botched the job big time and 
now some six weeks after Dayton we 
arc now getting the CDs into the 
office. For those that ordered the 
1998 C D , you should be getting 
yours in the mail. The CD  features

updated information and software on 
the CD.

The new virtual audio segments on 
the 1998 CD  include:

1997 A R R L  and T A P R  Digital 
Communications Conference

Couldn’t attend the 1997 DCC outside 
Baltimore, MD? Then tills is your chance 
to listen to the entire conference. Over 30 
bom of audio all together! Plus an entire 
section of photos taken during the confer­
ence!

1997 Open H am  Radio Tow n  
M eeting held a t Dayton Ham Ven- 
tion

On Saturday, May 17th, 1997, Len 
Winkler, KB7LPW, hosted the first Open 
Ham Radio Town Meeting at Dayton 
HamVcntion. Listen in to this fast-paccd 
forum as various Individuals face off on: 
Is the ARRL doing all it can to promote 
the future of Amateur Radio?
Should contest curators be banned front 
seeking contacts in parts of the various 
bands?
Is the Internet killing ham radio?
Should there be a CW requirement for 
voice operation cn the High Frequency 
bands?

1997 Texas Packet Radio Society 
F all D igital Symposium

TPRS held it six annual fall digital sym­
posium in Austin, Texas on December 
6th, 1997. You’ll sec the latest news and 
information regarding the TcxNct, 
TAPR’S FHSS radio project, and ether 
topics. A good meeting.
The CD is in ISO-9660 standard 

fo rm a t w h ich  w i l l  a llo w  it be 
accessed on any num ber o f  
platforms. The price i$ $20, + S5 s/h.

1997 CD-ROM
W e still have plenty o f the 1997 

C D -R O M . W h ile  some o f  the 
software isn’ t the latest version, the 
CD still provides audio meetings for

1996 A R R L  and T A P R  Digital 
Communications Conference

1996 DCC in Seattle, WA. Over nine 
hours of audio all together! Plus an entire 
section of phexos taken during ibe confer­
ence!

1996 Texas Packet Radio Society 
(TPR S) D igital Forum  at H am - 
Com

TPRS Digital Forum (held since 1988) Is 
held in conjunction with the DaUas/Fl 
Worth HamCom yearly. Presentations 
include: DXng by Peckct, Spread Spec­
trum an Overview, Exploring the In­
ternet, Beginning Digital Communica­
tions, How to use TexNet, APRS: Radi­
olocation by Packet, 9600 baud, Packet 
E nd the NWS, and Accessing the PAC- 
SATs. Some really good talks.

1996 T A P R  D igital Forum  and 
Banquet Talks (Dayton Ham ven- 
tion)

Tee entire TAPR Digital Forum as well 
as the Friday night Banquet talk by Plill 
Kara, KA9Q. Over three hours Of audio 
all together! The digital forum includes 
presentations by: Greg Jones, WD51VD, 
Barry McLarnoo. VE3JF, Phil Kam, 
KA9Q, Steve Bible, N7HPR, Barry 
Buelow, WAORJT. Paul N'cwland, AD7L 
and moderator John Ackcrmacn, AG9V. 
Topics include: Spread Spectrum, 56K 
operations, DAS/PCON, and more! 
Phil’s talk is ca "A High-Performance 
Satellite Mode for the PC."

Bob Bruninga, W B 4A P R , dis­
cusses the APRS M ic  Encoder.

Bob Bruninga, WB4APR, uses the APRS 
Mic Encoder while discussing its usage. 
The recorded audio was the result of re­
cording the audio from a scanner listening 
10 Bub talk on his 2-mcccr radio with GPS 
and APRS Mic Encoder installed. This Is 
an excellent example of the combination 
of current narrow-band amateur technol­
ogy with newer digital technology to en­
hance tracking optioas.

A n  interview w ith Joe Borovetz, 
W A 5V M S , on Land M obile R a­
dio Modifications.

This is an interview with Jcc Bccovetz, 
WA5LHS, concerning Land Mobile Ra­
dio Modifications and issues for amateur 
radio usage. Joe is one of the two authors 
Of the upcoming TAPR Land Mobile Ra­
dio Modifications Bock. Joe covers gen­
eral information on several radios, mini­
mum test equipment needed, and some 
general thoughts on the subject at band.

1995 T A P R  Annual Meeting, St. 
Louis, M O .

Couldn’t attend the TAPR meeting In 
March of 1995 ? WcB - here Is your 
opportunity using RealAudio to listen in
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to both the Sunday workshop-.. The DSP- 
93 Workshop by Boh Stricklin, N5BRG. 
and Torn McDermott, N5EG as well as a 
seminar on Error Control Coding by Phil 
Karn, KA9Q are made available. Using 
the Adobe Acrobat format (pdf), wc have 
provided the overheads and between the 
audio and the overheads you should he 
able to get a Jot from the workshop you 
couldn’t attend!

Repeater Frequency Coordina­
tors Meeting, Oct 7th, 1995

Hear the entire meeting of the nation’s 
repeater frequency coordinators who met 
with the ARRLand the FCC in St. Char­
les, Missouri, October 7th, 1995. It was a 
politically charged meeting that has 
changed the face of VHP operation for­
ever. This is because there is now a tenta­
tive agreement by which the American 
Radio Relay League has tentatively 
agreed, subject to board approval, to rep­
resent the nations coordinators to the 
FCC. This, in exchange for the commis­
sion recognizing the work of the coordi­
nators and possibly making their deci­
sions binding oq the ham radio commu­
nity.

Packet Radio for the Beginner. 
1994 Presentation a t Dayton  
Ham Vention

Join TAPR at the 199-i Digital Forum 
hosted at Dayton each year. This presen­
tation hears Greg Jones, WD5IVD, dis­
cuss the aspects Of beginning packet ra­
dio. Learn the What? Why? and How? 
sbau Packet Radio. Tills approx 30 min 
audio presentation shouldn’t be missed if 
you arc new to Packet Radio.

1982 T A P R  Presentation for
S LA P R

Listen In on a classic TAPR presentation 
concerning the TAPR Beta and TNC-1 
held during the first years of the TAPR 
organization. This talk is by Chuck 
Green, NOADT, Lyle Johnson, 
WA7GXD, and Den Connors, KD2S and 
was taped In AZ for a presentation that 
was later shown in St. Louis, MO. A real 
treat to listen in on the founders of TAPR 
talk about the new technology End what it 
might it become -  some of it came true -  
seme didn’t. This is a glimpse into the 
past! If you really feel the need, the 
QuickTime movie of the presentation is 
now available oa the TAPR CD-ROM -  
only 34 Megs!

Minutes of the TAPR Board 
of Directors Meeting, May 
14,1998, Dayton Ohio

The meeting began at 5:04 PM. 
B o D  m em bers present w ere  
President Greg Jones W D 5IV D , Vice 
President John Ackermann N8UR, 
Steve Bible N7HPR, PSR Editor Bob 
H ansen  N 2 G D E , John Koster 
W 9D D D , Barry McLamon VE3JF, 
Doug McKinney KC3RL, and M el 
Whitten KOPFX. Board members 
not present w ere  G ary  H augc  
N 4 C H V . TA PR  Officers present 
were Treasurer Jim Neely W A5LHS. 
TA P R  Officers not present were 
Secretary Steve Stroh N8GNJ.

Meeti ng notes were taken by Doug 
McKinney, later transcribed by Steve 
Stroh.

Reports
Due to the absence of Steve Stroh, 

there was no Secretary’s report.

Jim Neely gave the Treasurer’s 
report. Y ear to date sales are 
approximately S66,000. Cash in the 
bank is $38,000. S l2,000 is reserved 
for the next printing o f the Wireless 
Digital Communications * Design 
and Theory book. S2,500 is reserved 
for production o f the 1998 TAPR  
C D -R O M . $69,000 is tied up in 
inventory as o f March 30,1998. The 
corporate tax return w ill soon be 
mailed to the IRS- the filing deadline 
was extended. The Treasurer’s report 
was approved.

Packet Status Register (PSR) 
Editor Bob Hansen did not have a 
formal report on the PSR. Instead 
there was general discussion about 
the PSR and its role in T A P R . 
http:/Avww.tapr.org is for more time 
critical events. Steve Bible discussed 
the value that is placed on receiving 
the PSR in membeiship surveys. I t ’s 
felt that the PSR has value in being 
delivered to members as reminders. 
It  is possible to use PageMaker for 
relatively easy Web editions. One 
issue to be studied is how to get past

issues o f  PSR onto  
http:/Avww.tapr.org. The A R R L  is 
doing searchable C D -R O M ’s back to 
the 1930’s. TAPR should discuss 
with the A R R L how they arc creating 
their archive CD-ROMs, especially 
how cost effective it is. The next PSR 
w ill question the membership on how 
to do C D -R O M  archiving. The  
Summer 1998 Packet Status Register 
deadline is June 15.

The M em bership Report was 
given. There are a total o f 2221 
m em bers o f  T A P R , w ith  300  
International members. There are 
approximately 25 complimentary 
memberships. The agenda chart 
shows a graph o f membership. A  
renewal letter is sent after the last 
P SR  is sent in  an exp ired  
m em bersh ip . N o  p rin t  
advertisements were used (very low 
response). T h re e  to f iv e  
m em berships resu lt from  the 
classified advertisements that TAPR  
runs in various magazines. The  
c lassified  advertisem ents w ere  
temporarily dropped to sec what 
effect that w ill have, and w ill be 
restarted in June. Suggestions for 
In te rn a tio n a l ad vertis in g  w ere  
requested. 'Fhe usual renewal letter 
hasn’t yet been sent so the current 
m em bership  num ber is l ik e ly  
artificially low by several hundred. 
Membership turnover is less than 
20%. Writing articles to attract new 
memberships is important, except 
those who are doing projects arc very 
busy.

It was discussed on how to get 
some exposure for TAPR's newer 
products such as the T A C -2  to 
non-Amateur Radio magazines such 
as Scientific American and Circuit 
Cellar Ink.

The Office Report was given. The 
new laser printer is M U C H  fester. 
Most orders and communication are 
being received over the Internet 
rather than the phone. Some order 
forms being received are two or three
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years o ld. H andling  o f  the PSR 
m a ilin g  needs to be changed. 
Dorothy was thanked for her service 
and she is happy doing the job, 
especially during D CC and Dayton. 
T h e  B o D  needs to  eva lu a te  
succession plans for the possibility of 
Greg Jones leaving and will discuss 
this issue in depth at the BoD meeting 
concurrent with the D C C  in Chicago 
in September.

Projects
Project Reports were given. Gross 

is approximately 5%. Details on top 
selling products were highlighted on 
the agenda.

T h e  O r ig in a l E qu ipm ent 
Manufacturer (O E M ) Report was 
given. There are O E M  discussions 
underway. TA P R  is considering 
doing Type Acceptance o f TAPR  
products to help O E M  possibilities.

The  Publications R eport was 
given. The second printing or the 
Wireless D igital Communications, 
Design and Theory book is ready to 
go to the printers. One thousand 
copies w ill be printed. Amazon.com 
is being looked at as a possible 
distribution channel. The 1998 
TA P R  C D -R O M  is in the air to 
Dayton- it should have arrived by 
M ay 12. Jim Wagner’s book is 
missing updates. Updates will be in 
.PDF format, and readers w ill have to 
pay $3-5 to unlock the files. The 
TCP/IP book is in finishing. Three 
parts are done, the last part about 
gateways and Linux needs updating. 
The book needs technical review, and 
it’s a user’s book. Approximately 
seven people have offered to look at 
i t  It  won’t be ready in time for DCC  
in September, but it w ill be published 
by the end o f the year. Greg is 
working on the SS book, but it’s not 
finished yet. TAPR now maintains 
the A X 25  v2.2 specification.

T h e  N o rth  A m erican  D ig ita l 
Systems Directory (N A D S D ) Report 
was given. Carl Estey, the original 
N A D S D  Coordinator has resigned.

Frank Aguiar N5SSH is now the 
N A D S D  Coordinator. N A D S D  is an 
ideal application for a Web page 
application.

Project Reports were given. The 
TA PR  Spread Spectrum Radio ("the 
Radio-1)  has lots left to do- the current 
estimate is that it w ill take about two 
years to complete. The RF section is 
partially built. The processor board 
needs lots o f work. Tom McDermott 
is working on the software stack and 
kernel, and is approximately 2/3 
done. Software tasks arc drivers, 
then kernel, then the TCP/IP  stack. 
Tom feels that the Xinu software that 
he’s working with would be a good 
kernel for future TA PR  projects. The 
Radio project is way under budget- 
S7.000 o f the original $10,000 is still 
left.

The TU C -52 beta kits have been 
sent, but no responses yet. The 
Metcon Alpha boards arc done. The 
d o cu m en ta tio n  needs to be 
completed. Doug McKinney has 
volunteered to be on the Alpha and 
Beta tests. The  project needs 
someone to "drive it home" and write 
something up.

The A N -93 is in Beta Test.

T A C -2  /  TO C  /  DGPS /  GPS 
projects: 250 T A C -2 ’s have been 
sold. These products brought TAPR  
recognition from Academic groups 
and also helps to sell GPS units. The 
T O C  is a daughterboard on the 
T A C -2 . There arc two potential 
markets for the TOC. The first is 
those that w ill pay S500 or more for 
a TO C - this version has been dubbed 
"TO C Pro". The second is a group 
that w ould prefer a lo w er cost 
v e rs io n , been dubbed (b race  
yourselves) "TIC", or T O C  Lite". 
Rick Hambly W B 2T N L  /  CNS has 
given TAPR the rights to sell C N S’ 
TA C 32 software. 25 DGPS kits have 
been sold. The possibility o f offering 
a ease for the Oncore GPS w ill be 
investigated. The possibility o f

offering the Oncore G T  Plus line w ill 
be investigated.

Schematic and Printed C ircuit 
B oard  (P C B ) s o ftw a re  was 
discussed. T a n g o  w i l l  be 
investigated for non-profit use (sold 
through distributors). There may be 
a recurring cast for maintenance. 
Steve Bible w ill talk to R ick Hambly 
about the Tango issue.

T h e  breadboard  o f  the  
Replacement 9600 baud modem may 
be complete by the end o f M ay. The 
Beta Test would be next. I t ’s felt that 
the replacement 9600 Baud Modem  
needs to be rolled out in Fall, 1998.

The DSP-93 project is done.

S teve  B ib le  reported on the 
E V M -56002. It  uses a Motorola 
56002 DSP. The S150 E V M  is a 
multipurpose unit. I t ’s a K IS S  
modem. Beta Testers have been 
selected, and they w ill be notified 
within a week. New boards should 
be received within a week to correct 
a problem. I t ’s a cheap DSP modem, 
and source code is readily available.

N o th in g  has been rece ived  
regarding an O E M  purchase o f the 
2 .4  G H z  W a v e L A N  w ire less  
modems. An order was submitted in 
February. The distributor isn’ t 
responsive, and Lucent assigns tire 
distributor. The reason for offering 
the W aveLAN unit is to provide the 
membership w ith  near-term  RF  
solutions. Barry M cLam on w ill 
investigate possible solutions and 
report back to the B oD. Barry, 
Dcwaync Hendricks, and Greg Jones 
wall get together lo discuss whattodo  
about the W aveLAN issue.

ID E  /  Flash Card Interface is still 
not quite to the point o f a proposal 
being made lo the BoD.

Steve B ib le  discussed future  
research projects and requested S500 
10 purchase a specialized rotor unit. 
Doug McKinney made a motion to 
approve $500 for Steve’s research.
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TAPR Organization News

Doug’s motion was seconded by 
John Ackermann and the motion was 
carried.

Officers
O ff ic e r  N o m in a tio n s  w ere  

discussed. G reg  Jones was  
nom inated fo r P resident. John 
A ckerm ann was nom inated for  
Vice-President. Steve Stroh was 
nominated for Secretary, and Jim 
Neely was nominated as Treasurer. 
A ll nominations were seconded and 
those nominated were elected.

Old Business
O ld  Business R ep o rt. G reg  

discussed the current plans and 
agenda fo r  the  D C C . The  
M em orandum  o f Understanding  
(M O U ) between the A R R L  and 
T A P R  for co-sponsorship o f  the 
A m a te u r R a d io  D ig ita l  
Communications Conference (D C C ) 
exp ires  in 1 9 9 8 . T h e  current 
arrangement is that TA PR  runs the 
conference and the A R R L  handles 
the Proceedings. TA PR  is waiting 
fo r  the A R R L ’s in p u t. V e ry  
preliminary plans are to hold the 
2000 D CC in Orlando, FL. Affiliated 
cluhs - no input received from Steve 
Stroh. The first round proposal with 
the National Science Foundation 
(NSF) has been rejected.

A  status report on the Spread 
Spectrum (SS) Rulemaking Proposal 
was given by Dcwaync Hendricks.

The Automatic Position Reporting 
System (A P R S ) Digipcatcr Q SY  
project was discussed. This project 
was started at the 1997 D C C  and has 
been successful. A  fund was created 
to reimburse expenses incurred in 
changing digipeatcr frequencies. The 
fund consists o f $500 from A M S A T, 
T A P R , and A R R L . The project 
should be complete by July.

New Business
New Business Report. Steve 

Bible made a motion that the policy 
o f funding TAPR Board Members 
and Officer’s travel and lodging to 
attend meetings be continued. The 
current policy is that TA PR  pays half
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o f airline fare not to exceed $200, and 
half o f motel room rate when it’s 
being shared w ith another Board 
Member or Officer.

TA PR  has unrestricted use o f the 
(now  defunct Tetherless Access 
Limited - T A L ) TALnet (NO S++  
system) source code. It ’s planned to 
sell a T A L  router and a radio for 
S500. There arc sixty S-band radios 
and 40 L-band radios. There arc not 
enough routers for all the radios. The 
dataratc for the T A L  radios is 160 
Kbps. It needs to be determined how 
many radios there arc and then sell 
them to the S TA  group first and to 
TA PR  members second. Not all o f 
the radios and routers are good, but 
there are many spare parts.

T h e  B o D  d ecid ed  to f i le  in 
opposition to the A R R L ’s position on 
the Band Plan issue. In general, it’s 
not good for experimcnteis or TAPR.

T h e  L and  M o b ile  
Communications Council (L M C C ) 
has requested that the FC C  make 
Land M o b ile  co m m unications  
primary on 420-430 and 440-450  
M H z and government and Amateur 
Radio be made secondary. The 
L M C C  Is prepared and ready to fight 
this out and Amateur Radio is very 
much unprepared to prov ide  a 
defense in any significant format or a 
well reasoned response. Land Mobile  
has shared spectrum technology, but 
it’s questionable that Amateur Radio 
would be willing to pay for it. There 
arc 14 days remaining to file, on 
paper, in response to a 75 page 
petition. There arc several issues-the 
L M C C  filing needs to be put on the 
Web, Pro/Con points needs to be 
developed, and then make issues on 
the points. Dewayne Hendricks will 
provide comments so the BoD can 
make a decision and take action.

A  raise in the rent for the TAPR  
O ffic e  from  $ 7 5 0  to $800  was 
requested. Barry McLamon moved 
to increase the rent payment to $800.
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Steve Bible seconded the motion, and 
the motion was carried.

Many thanks to Doug McKinney 
for taking notes at this meeting.

Respectfully Submitted,

Steve Stroh TAPR Secretary

The Next Generation 

TA PR  Member
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RRRL a n d  TBPR 17th  f in n u a l
Digital Communications Conference

J  September 2S-27.1998 * Chicago. Illinois f

Inform ation
Mark your calendar and start making plans to attend the year’s premier event in 
digital communications. The 17lh Annual A R R L and TAPR Digital 
Communications Conference w ill be held September 25*27,1998, in Chicago, 
Illinois — just minutes from O'Hare Airport.

The Digital Communications Conference is an international forum for radio 
amateurs and experts in communications, networking, and related technologies 
to meet, publish their work, arid present new ideas and techniques for discussion. 
Presenters and attendees will have the opportunity to exchange ideas and learn 
about recent hardware and software advances, theories, experimental results, 
and practical applications. Ifyou  arc doing HF, VHF'/UHF, APRS, Spread 
Spectrum, Digital Voice and Video or other digital communications, then the 
1998 ARRLandTAPR Digital Communications Conference is for you. Three 
seminars/symposiums w ill be held during the conference and w ill allow 
participants to focus on specific topics.

fl Conference fo r h ie Beginner as rnell
The conference is not just for the digital expert. This year’s conference again 
provides multiple session packs for beginning, intermediate, and advanced 
presentations on selected topics in digital communications. Some of the topics 
will include APRS, satellite communications. TCP/IP. digital radio. Spread 
Spectrum, and other introductory topics. Conte to the conference and hear 
these topics presented by the experts! Don't miss this opportunity to listen and 
talk to others in these areas.

Sym posia and Sem inars
Three syinposia/seminars will be held and provides those with additional time 
and interest lo make the most o f the D C C  For those who may have interest in 
just one symposium or seminar, registration for the conference is not required 
to attend these activities.

The Second APRS National Symposium will he held on Friday and will be 
moderated by Steve Ditnsc. K411G (the developer ofjavAPRS). It will likely 
include many APRS software authors, such as Bob Bnininga, WB-1APR (the 
father of APRS). Keith Sproul, W U 22, Mark Sproul. KB2IC I (the developers 
o f MacAPRS and WinAPRS), Brent Hildebrand, K II2Z  (the developer of 
APRSPLUS). and other nationally-known APRS leader. Join this group for 
the afternoon and evening for in-depth discussions and presentations on the 
current and future status of APRS.

Starting late Friday afternoon, a half-day seminar titled "Infrastrueturelcss 
Technologies in Amateur Radio." presented by Don Lemke. W B9MJN, will 
cover the pros and cons of D D M A  (directivity division multiple access, a 
proposed infntstrticlureless lechnigue) versus hubbed (cellular style) and other 
infrastructure dependant techniques, the basic problem o f megabaud rate 
communications into the ham QTH. and some techniques for channel-area

L o c a l/ln fe rn a fio iia l Co-Hosl
Chicago Amateur Packet Radio 
Association (CAPRA) is the local co­
host and is one of the oldest packet 
radio groups in the US. CAPRA  
focuses on education about amateur 
packet radio, coordination o f joint 
efforts of hams interested in packet 
radio, ami technical and equipment 
support in the Chicago area. ’Hiey 
have hint high-speed packet networks 
operational since the mid-1980s. 
hltp;/Avww.iin axx.nct/capra

PRUG (Packet Radio User Group of 
Japan) w ill be the first International 
co-host. PRUG will be hosting an 
informal social Friday evening after 
the seminar and symposium arc 
completed, http://www.prug.or.jp

Call fo r Papers
Anyone interested in digital 
communications Is invited to submit a 
paper for publication in tltc Conference 
Proceedings. Presentation at the 
Conference is not required for 
pobliotaion. PiqXTs arc due by A ugust 
I5lh, 1998, and should lx  submitted to 
M aly Weinberg, ARRU, 225 Main 
Street, Newington, C T 06111 or via the 
Internet lo lwcinbcrg@arrl.org. 
Information on paper submission 
guidelines arc available on-line 
(http://\v\v\v.tapr.org/'dcc).

Cal' for Student Papers
AF RL and TAPR especially welcome 
pa ^ers from full time students lo 
compete for the second annual student 
piipcrs award. Two $500 travel aw-.uds 
may be given. Deadline for receipt of 
finished student paper manuscript: 
June 20th, 1998. For full details and 
paper guidelines contact TAPR or cl ieck 
hnpyAvww.tapr.org/dcc.

hltfWfoww.tapr.ixtjMcc

http://www.prug.or.jp
mailto:lwcinbcrg@arrl.org
http:///v/v/v.tapr.org/'dcc


acquisition including full duplex/asynchronous versus simplex/ 
synchronous radio/acquisition concept.

Tire Sunday morning seminar will be a combination of two talks.
I .yle Johnson, W A7GXD, will focus on the upcoming KIJDA K digital 
communications system scheduled to fly on the AMSAT Phase 3D. 
I.yle w ill discuss features, systems design, integration, and 
experiments. The goal o f the presentation is to zero in on the 
communications capabilities o f R U D A K , the performance to be 
expected, the limitations and capacities of the DSP modems, user 
requirements for iccciving/transmitting to RUDAK. and how amateurs 
can work to make ground operations a reality. Tim  Shepard, K.D 1K Y, 
regarding "Packet Radio Networks with Millions or Billions o f 
Stations." litis talk will present concepts and materials that make you 
think about different possibilities of nctworicing in die future. Both 
Lyle's and Tim’s presentations focus on different aspects of future 
digital communications possibilities.

Hofei
Conference presentations, meetings, and seminars will be field at the 
Holiday Inn Rolling Meadows. Special DCC room rates are $85 per 
night. When milking reservations with the hotel, be sure to indicate 
you are attending the A R R L  and TAPR D C C  in order to get the 
discount. It is highly recommended that you book your room prior to 
arriving. A block of 75 rooms is reserved until August 31,1998. 
After the 75 atoms arc booked, rooms will only he available in nearby 
hotels, so be sure to book your rooms early! The hotel provides 
transportation to and from O'l lare Airport. Please contact the hotel to 
arrange specific transportation needs.

Holiday Inn Rolling Meadows 
3d 05 Algonquin Rd 
Rolling Meadows, 1L 6(XJ08 
Phone 847-259-5000. fax 847-259-0597

W h a fc a n iio u  expeef in 1990!
* A  full day of papers and breakouts for the beginner to the advanced
*  Three seitutuus/symposiums
*  The third annual Student Paper session.
*  A banquet with Special Guest Speaker Steve Roberts. N4R.VE.
*  Informal get-togethers throughout the weekend.
*  TAPR Membership Meeting
*  An event at which the most important new developments in amateur 

digital communications are announced.
*  Digital 'movers and shakers' from all over the world in attendance.

Conclusion
There are few activities where your participation can be so much fun 
and important! What a great way to share and itnew your enthusiasm 
lor digital amateur radio! A  get-together with colleagues and bringing 
each other up to date on your latest work -  all this, and more, for an 
unforgettable weekend o f amateur radio and digital communications. 
We hope to see you at the ARRL and TAPR Digital Communications 
Conference on September, 25-27,1998!

Full information on the conference and hotel information can he obtained 
by contacting Tucson Amateur Packet Radio. Phone: (940) 383-0000. 
Fax: (940) 566-2544. Internee tajv@tapr.org Web: www.uipv.org

Regisfrufion Form
Contact the TAPR office by Phone 940-383-00CXJ. Fax 
940-566-2544. or Internet: lutp.7Avww.Uipr.org and 
taprC'vtapr.nrg to register or for addilionid information.

• Pic Registration (before Sept 1st) S42.CX) _____
• Regisir.jiioti (after Sept 1) <x at door >17.00 _____

Conference Registration includes:
Contercr»:e Proceedings, Sessions. Meetings, 
and I uruh on Siitimlay.

• Saturday Evening Dinner $20.00
(Limited Speix)
Dinner: Steve Roberts, N-RVL Speaker. 
Pri7C Drawing

Workshops (>15 cech)
• 2nd Annual APRS National Symposium

Friday. I pm - Spin. $25.00 _____

• Iiifr.riUvolurcTechndoyies in Amateur Radio
Friday, 3pm - 7pm. S15.00 ______
Conducted by Don Lemke. WB9MJN

• Sunday Seminar Talks
Lyle Johnsun. WA7GXD. Future RUDAK 0|K 
Tun Shepard. KD1K Y. Parlxt Networks with Millions 

or Billions of Stations 
Sunday. 8:30am-2pm. $20.00 _____

T O T A L  ______

Hira/Cii

Ctuty  PViKHjtte:

MiTdEtta.____________________

I I Cof9Mr)-cirdirevd(cFccJtone):

□  VISA □  MattiCt-ntf

A eel. t ____________________________

Expiration Dot*:

SgnaLrscocird; _ _

M ail completed registration form with 
check to:

TAPR
8987-309 E  Tanque Verde R d  #337 

'lbcson, Az 85749-9399

or check http7Avww.tapr.org/dcc for an 
on-line registration form.

A registration packet will be mailed in September upon 
receipt of registration form and paym ent

mailto:tajv@tapr.org
http://www.uipv.org


tnfomMHloit_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _  Kit
K H s  ____________________________ Price q t r  Tewi c « n

Motorola CVM56002 Interface_____  $ I 50.00 _____________
T A TQ W C S '9 M lC-Encodor^ $ H 9 .0 t> _________________
Ta C -T IT otally Accurate* Clock) SI 39 .00_____________• .,
UillOf»iv.nl CiP-S fMentier  Price)_________ 5179.0?   —  j '
PA5 fOTMf Accessory Squelch)____________$68.00 --------------  ------------------------- --------------
AN-93 HF Modem ~ $90 .00 ______ ___
TAPft$ 6 ttti bp 'tiriodcm  $jl0.OJ   ,
B it Regenerator $10,oO _______
Clock  O ption__________________________ S5XXf  _________ ___
PK-233 Modem Disconnect_____________ $70.1X 1______ _______ ____
PK333MBX Im olladoo K it $30.00 J__
X R 2 2 IID C O  Mod. $20X0
State Machine DCD M o d , ___________ $20.00 I .
State Machine DCD v/.'lnt C lock $2S.C0 L________
F lr m w a r o  ' . . .     ,
32K RAM w / TNC2 update Iocs_________$20.CO|___ I  --------------
TNC-2 1.1.9 w.'KISS EPROM ~ $ 15X0
1.1.9 Commands Booklet (only) SO.CO

. T N & ^ W A W ib ig k t iM  ! j t? Q K f~  - 2
TN C - i wABQ gB-EpwSH ' " j i l g f f _________________ *
TNC-2 KISS EPROM i~  $12.00    ! 2
TN C -i KlSS EPROM $ i i c 0 ________________ 2
PKT82' W A fe J rb  EPROM_________ $ 12.001 ~ l ______________  1
Publications
1998 TAPR CD-ROM S2&.00   4

nRRiy s r ^ g o ___________ , 4
Wireless Digital C c n v n jn is i t io n s ______$ 1 0 9 ~ ____________ 8

"PackctRadio: Vvh»t> VvhW H ow f $ 1 2 . 0 0 ______________ ; 2
BRS Syioo G uldn  $9.00_____ _  _____  2
N & Slnuo. Intro to  KA9Q NOS $2.3.00____  ■ 8

_TAPRrt 94 Animal Procosnli'iKS____________ $7,00______________ ! 4
i YAPR't 95 Annual Proceedings $7.00 I 4
~PSR Set Vol m i l - « ; 7 tS2 - '85)_____  $20.00 _I __________ 8
I PSR Set V d  2 (ft 18 - »<36 '86 • ' 6 9 i _____$20.00___________________ 8
PSR Set Vol 3 (U37 • X52 ‘90 • ‘93)________ $20.001 I   8
PSR 5et Vol 4 W 3 • UCQ '94 • ~97) $35.00 '«
ARRL'TAPRI 997 DCC I5.CC 4
ARRL C N C  ProceeCmgs 1st - 16th call
EndrcTct  ARRL DCC 1st ■ ~lfoi 3I20.CC H i
Other_____ ________________________ ____________
I APR I Ion Coffee MUe logo I $ l"i.03 4
Ya PR Badge $ 1 0 . 0 3 ____________   11
TAPR Shirt - A es ____
3 r . r 'b is k  from  f  APR L-nraiy I $3.00 U
O P S  : ____________
I A<.-.17 Snliv/.ii ir K.-rlstratlQia $55X<r________________ 0

(jarin ln OpS-'30~(Mwinber Pr<<i)_______ _ SI 69.03    IB
Cl.irmin GPS-15 (M.-inker P i<e) S179.03   70
Garmln C.PS-20>'2$ lmeii*c«.,Power K i: $-50.00 n
Garmln t lPS-'i&'G'PS^STbata CaSle ~ ~  $ l£ 6 o  _______________  2
tia rn iln  & M 7 <5WAnwr.nl> $75X0 ft
O nro re  VP GPS (Member Pi-ce)________ $769X0   2ft
O n to  re VP Irtgrfacc.'Povrc r K it ____  $*0X 0 _ 0
Ortcore GT -» GPS (Member Price) $ 169 X 0 ____________  20
M o to ro li Antenna 97  $65.00  0
MCXRtvV^CcoaectorW.'cccixpgtai' $lS.C0 2

Subtotal:

htHi.C'**w,ĉ .orftta{<>liOT>'dsp*X/XGe<rafWTj

H n f iiv i i  C K  to  tyiitirA
f lt t f lr a x  j  C K  to  rprrtoa

A( » w  ri l> e  VS Q5T 
Im ltc l Wts artrliMe.

m ill tui rsgpfterur.« rcpcaii:'
invd feti n r jiv M rliM  rv|iitilur
w p l f v t  m w mini r#«tttentilnKxViiiii
w - twrtW km N  W rtJ iik-kV-to In PK-133MRX

fo r KJX2«’ OiJicr fN C  %Vo I 6Xcr 32X «<tod<

mcMcs 1.1.9Coomundjbooklet(t*!bw) 
M l IN C - 2  ccnvmniJ set Iw  I I.V 
8  ccrooa vm ton lc« A R B iD na  scn<l>rd

ISO 9650. 6SO ("leys o l W tf >V Nnrt n iv  fcyc-s 
ISO VttO, 6SO Meys o l M et vV htrrt n iv  feyes 
3C0- (n y a  w.'dllk by. T o n  McDermott. N5EG 
130 |.-,«i.i. TAPft't PiKkot R ii lo  InxA. 
do ivjiii. Ir/: B>my Bueliiw. WACftJT 
l n W « k  G3MIW. TCJJPon. P*luJ ftnk.
P /jn n x  f r a i l  llm Anmtil l -V in l .y  (T ik k ii i)
P » p m  f ro n t  lift. Annuli M nrll-y |S t Lixihj

1997 DCC f'toceollnp IWtrmrn. MO 
IndMduil Proiecdlftfi, a l l  for prices 
12 IToeeedPst from 1901 to IV?/

I i:y<i In lilick i r r i  ink inm m ibJii yokJ 
IlKlllrin N im f  Jinl C*ll for luege 
linpV<w*rw,riprorB|tnpril’«iiil'tliru ,liiirJ
S3 ptr t l ik  See TWO Sokwnre I trx y  li«

Ni> OHcoiim. (ilK-i t.iU'o Incknlud)
N o  O tvxnim . (ilir.i c illn  Inekiilocfy

N o Dtucciinit.
m : x  r m n t l a i .  r t y  i r r 1 u i ik i I o i i  iiiimiiiU 

N n Diuxnrn.

N o Discount.
err co'frcvr. ircg imm
N o D o to im .

Added Total Kit Codes ■
All prices subject to chunge without notice' <md arc payable in U.S. funds. Members receive 10% off on 
Kits and Publications. Please allow six to eight weeks for your order to be shipped. l;or specific 
information on kits, see Product Description flyer.

t

Tucson Amateur Packet Radio 
8 9 8 7 -3 0 9  £ . T a n q u e  V o rd o  R d  # 3 3 7  
T u c s o n .  A r i z o n a  •  8 5 7 4 9 - 9 3 9 9  
O f f ic e :  (7 4 0 ) 3 8 3 - 0 0 0 0  •  F a x :  (7 4 0 ) G 4& -2544 
I n t e r n e t :  T7VPR<3,7 A P P .O « G  •  w w w .ta p r .o rg  
N o n -P io fll P e s e o i c t i  o n d  D t»v«lo|iro«irit C o rp o ra tio n

J u ly  1 9 9 8
wsvw.tapr.org • ftp.tapr.org • iapr@tapr.org 

Office Hours: Tue-Hri 9am-12pm, 3pm-5pm CT

M e m b e rsh ip  ofTcS' rotal
United Sci les S20 f.O I
Canadit'Mcxloo_______  __  >20.00 I__________________
Imo.-nutioral _____________>2S.CQ I_______ ________

O  Renewal O Mew Member

SubTolal
M em bership 10% Discount

Incept were noted M em ber # : ______  (Place new if joining)

____________ Total Sales (Subtotal minus discount)

____________  Texas Residents {7.75%  tax)
____________  M em bership (New o r Renewal)
____________  Shipping and Handling

For Tola Kit Codes Between 
1 -3  4*7 3 - IS l«r27 [l# -5 5

Add $3 A it it $5 Atlt) $6 Add 57 A il i l  W 

Kit Codes above 55 cr International
orders must contact TAPR for amount.

TO TA L O rd e r  A m ount
I. I CliS :>: rr/ycedt laJi'ircdku-*.'!: 

□  VISA O  K'erirrCord

tod. *_________________
Eaplrallen Dale: ____________

Skjruiirn on cud:______________

Na-o.'Crtl: ________________________________

ffrotnAiiMw: _________________________

Cttf/SUfe/aa _________________________

CCITliy C K »n*M nrl^-

Momd E-mrtl

http://www.tapr.org
ftp://ftp.tapr.org
mailto:iapr@tapr.org

