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hegin a new one. [ have been wanting o write that for & while,

[his past month we saw something happen that the erganization has been
working on for over five vears now, the reporl and order on Spread
Spectrum from the FOC was published. TAPR hegan to push this issue and
we spent considerable monegy and man hours W see the process through. |
can remember back to that Long Heach meeting when thes ARBRL and TAPE.
with others, discussed the potential for Spread Spectrum rule making and
the concerns. For those that were there, | am sure you think about that
meeting with o smile now. You can look back and read on our web page
the hlings. comments, and reply comments during the provess, [ can
remember well the cifort required to get the 5TA filed, signed, and then
renewed three additional times. Now we have the reporland order. One
thang s Lor sure — the process for changing amateur radio rules 15 100 long
and in many ways loo emolional lor many (Gust read some of the comments
filed).

Dwas initially disappointed at the linal rele making, since the FCOC in the
repurl and order seemed to grasp the teehnical issues of many of the filings,
but in the end decided w go with mostly what the ARRL [led, While the

Look for TAPR at these Upcoming Events

May 2000 Dayten HamVention
sepl. 2000 AREL & TAPR Digital Semmunication Conferance
Crlando, Florida
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Prasident’s Comer, continuad...
rile making 15 flawed n several ways, 1t stll 5 2 hoge
step forward for the amateur radio community and TAPR
can be proud of our cllort over the past scveral years on
this issue. TAPR at 11 last Board meeting voted nat 1o
file a petition of reconsideration on the report and order
hasad an the recommendation of the repelatory allairs
commutice.

The amusing thing 15 that many might thick this 1ssuc
is over. Far from it The issue of changing the mles in
order o promole echoology Inonovalion musl conlnue
and will. We now have Ulrra Wide Band (UWH) starting
o be discussed at the FCC, While muny of the proponents
of UWB seem to have vaporware for theory and
lechnology olhers are showing some inlerssiing
technalogy demonstrations and the outcome over the next
YCUT OT lwio 15 going (o impacl some aspects ol what we
might have available for technology. The amateur radio
community as a whole must see and vnderstand (hat i1 we
don’t allow the experimenters and vislomarics inoour
hobby 4 morc liberal hand gl whal they want o try and
experiment on, we will continue to sce less innovation
coming from within our runks, The attitude of some for
mainlaining the stams quo and of tying to proteel statie
nsags of the hands is and will continue Lo Lake s toll,

Mow 1hat we have the report and order behind us, we
must continue 1o develop lechnology.  On that frone,
TAPR has signed a technology transfer and production
agresment with the Dandin Group. The Dandin Group,
i5 focused on many of the same goals as TAPR, that of
providing low cost wireless solutions.  The synergy
between our two groups and the Gt that Dandin has
méney t pump into e project to get it into production
in the near Miure makes this a good agreement for TAPR
and its members.

As to the current progress and status of the FHSS radio
project, a design review and handoff mecting [or the RE
seclion was held in Dallas in Oclober, The outcome was
very positive. We conlinued (o be faced with & part here
or there gelling deopped by a manulaciurer, bul we are
eliminating those design issues and moving forward. The
next revision ol the RE board is in layout now, with a
prolotype expected to be in the hinds of the design team
the first of Ldecember. We have now gone from a 6-8
month ¢ycle 1o less than 2 months. That right there is
woing o help the project alol! Steve Hible, NVHFR, hay
heen added to the design team this quarter and will be
responsible for the PIC development on the radio. The
next step later in Oclober will be to get closure on the
technical issues of the digital bourd and hold a design
review of that board and get 1t into a quick production
cycle. The team is energized and we should have
sianificant news to report in the nest PR Tom
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MeDermott. N3G made a detailed report on the project
at the 1200 und the sudio is available oo our web sie.

The DOC has come and gone and it was another very
suceesslul conference. Atlendance was up this vear and
we hope that the Orlando location next yeur will allow us
o boestattendance again. The full report is kater in (he
PSE. | was very happy o sce several of the ongeing HF
INpilal projects presented at the conference. Thers are
some exciting things happening in this field currenily. If
vor haven't been following events, lake a moment (o
listen to the conference wudio.  Special thanks 1 Ting
streh, Sheila Bible, and Jody Ackermunn.

TAPR will shortly be back in the CD-ROM business.
We will be focusing on more specialized C12s sther than
the generic all-in-one C1) we did the past several vears.
We simply outgrew Irying o gt all the information we
had vn one CD that had to be mass deplicated in the
hundreds to make it profiable, Our new system will allow
us lo create several different CDs [ovused on more
specific information needs, Intially, the software library
will be offered.  Then we will expund o CDs covering
the DCC audio and Jater searchable PSR and DOC
proceedings on C1). More next quarler.

I2on’t torget that nominations lor the TAPR Board are
due in December. [f vou are interestes] in running for the
TAPR Doard, please read over the information in the
nominzations section. 1 you have guestions about dutics,
leel [Tee o drop me an c-mail.

Lintil next quarter.

Cheers - Greg, WDSIVD

Y2K Upgrade for AA4RE BBS

Mlike Fahmic, WALMFTY
P Falimiefalblzoy

Lam aboutto distribute the Y2 K uperade to the A A4RE
BBS program (V2. 135). If you are running AA4RE, you
shouled be aware that 11 will crash on New Years Dy
without this upgrade.

To reecive 1t via cmall. drop mc a note and tell me
which version vou wse; REAL mode (bboexe) or
PROTECTED muode (bbdpmiexe) and Iwill send it 1o
v within a few weeks.

[ALics try loerking: an the TAPR FTP sire.

St argsisoftware lihf
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A Practical Approach to Implementing H.F.
Digital Voice in the Amateur Service

Charles Bran, G400
clibrsinidircon. coak

[From the 1999 ARRL and TAPR Divital Communica-
Loy Conference [

FAPR is currently working with Charles tn make his
Viwoder profecr available as a kit Keep an eve owt in the
nexi bse for further deeails.

Abstract

This paper describes a practical approach o building a
working digital volee system suitable for NVIS operation
on the HE Amateur bands.

Intreduction

I'his whaole project began due to a comment a- friend
Andy, GHINT. made over the telephone; he said that it
would be fun 1o transmil real time digital speech on the
amaleur bands. Now there was a challenge! As he was
ocited some T km away over a tairly obstrueted path i
would have to be on [LF, even more ol'a challenge!

Choosing the Vocoder

A number ol candidale sysiems were studied. The
Voroder had to operate at a low data rate, be inexpensive,
be standalone and relatively available. The systems
looked at were, LPC-10e; MELP, AMEBRE and various
CLELP svslems,

| experimented with LPC-10e and even managed to
implement a version ol it on-a Motorola S6002EVM, the
speech was understandable but | never did manage 1o gel
it track the pich cormectly. Having listened to a
commerncial implamentation of LPC-The [ decided that it
il not have acceplable specch qualily anyvway.

I thern wenl on o ind animplementation of MELP (the
mew DO standard) on the Inteenet, | managed (o gel the
cole 1o compile and added some Win%5 sound handling
routines. The speech qualiy was much better, but it
consumed aboul 90% ol the CPU resources on my
PPeptium 133 machine. Also after contacting the patent
hiolders. T was told that they were not at all happy with
what | was doing.

[ then looked al CELP-bascd svstems, these require
large codebooks and clever search alzorithms, something
[ thowgzht was beyond the BOM capability of the Motorola
VM and my programming skills!

So finally | settled on the AMBE vocoder chip
manufactured by DVS INC, this chip 15 relatively cheap,
has very good sound qualicy, is scalezble betwesn 2400
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bps and 9600 bps and (he manufacturer would sell me
somme!

Choosing the Modem

After o literature search | came Lo the conclusion thal
(he modem would have to use paralle] tone lechnology.
This was because il was easy o implement. was well
proven, would run on my EVM and was more suitable for
digilal voice transmission than serial ne modems, Senal
tone modems tend to produce long bursts of errors when
the equalizer lails rather than the more random errors
produced by a parallel tone modem. Speech is unlike
compuler data, in that the oceasivnal error dows not
sianificantly affect the intelligibility.

Designing the Modem

Amateur racio equipment has very poor filtering
compared 1o military equipment. The filters lend to b
quile narrow and have poor group delay characteristics,
This mezns the modem has to use g parrower bandwidth
than the equivalent military one would. This ruled out the
MIL-STD 188-1 10A 3% tone modem.

15 the end | decided on a 36 lone modem. with a
baudrate to mateh the 20ms frame length ol the AMBE
vocoder chip, This provided a raw data rate of 3600 bps
and enough time fora 4ms guard peried. The puard period
was reguired to give the modem multipath tolerance. The
data was modulated using DOPSK which meant that ach
tome carried 2 bils of data during each baud intorval,
Unlike military modems my modem has no Doppler
currection lone and no slow syne on data facility. o far
hoth of these facilities have proven unnecessary. The
modem remains in lock [or long periods of time (well
heyond my ability W carry on g monaloguel,

1 then did some MATLAB compuzer simulations thal
showesd that the modems had to be within 5He ol the
correct frequency o work properly.

To achieve initisl timing and frequency oifsel
correction the modem uscd three BPSK modulated
preamble tones. [t differentially decodes them using a
delay of one baud interval it then integrates the received
symbol over that time, [rom this il deduces the timing
epoch. Then by looking ot the energy in the 1T hins on
sither side of the preamble tones il calculales the
frequency error and make a cormeclivn bv translating the
received signal in freguency using 2 complex mixer. The
reazon lor three lones is to provide some freguency
diversily as on alr testing showed a single lone can gel
lost during deep fades.

Each symbol consisis of 160 samples with a samiple
rate of 8ks/s. The 36 tones werc created by using 2 128
point complex FFT, the auard perind is added by laking
he last 32 samples from the output of the and adding them
to the beginning of the samples to form o wtal of 160
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samples. These 32 samples form the 4ms guard period.
The dats is diffarentially coded and mapped 10 the output
phases using Gray coding before iransmission.

After the preamble has been sent the modem sends a
relerence vector, Le. trunsmits a known phase on each of
the 36 tones, i1 follows this by asyne sequence, When the
receiving modem dueteets the syne seguence 1t coases
hunting Lor the preamble and starts passing (hopefully)
valid data ta the vocoder board,

The use of FEC

The moden has ne inherent Forward Frrar Cormechion
(FEC) embedded in it, instead it uses the FRC in the
AMIE vocader chip itself. The vocoder tailors the FEC
to match the significance of the bits in the data siream, so
it can probably do a much better job than I can. Hewever
it was a shame Lo not ke able o use the solt decision
information generated by the modem,

The AMDBIE chip uses both Golay and THamming codes
for correction and deteetion. It follows the normal
convention during periods of errors, (rying o guess what
was sent by looking at previous frames then eventually
giving up. The format used is 2400 bps speech and 1200
bps FEC.

The lirst tests were done without the FEC enabled.
(whoops) the system worked quite well but oce asionally
verv loud sereeches came out of 11, however alier the FEC
wis enabled [ewer strange noises came from the system.
When the modem was initally tested withoul the FEC,
1/3 of the tones were in fact transmitting no data
whatsoever and were therefore wasling energy.

The use of interleaving

Some experiments were dune using an interleaver bul
were abandoned because the interleaver adds alarge delay
10 the voice and during deep fades or periods of
interference spreads the errors ever multiple vocoder
frames and 0 prolongs the dropout.

Development of the Vocoder PCB

The vocoder bourd consists of a Motorola MC
14LCS54R01 codec using mu |.aw coding, an AMBL chip,
4 PIC 170441W microcontroller, some T4HC series glue
logic and 1 RS232 interface. the AMBE isa 100 pin SMT
chip, which had (o hand solder onto the hoard, it was when
1 zot up to board number 3 that 1 began 1o get tired of
daing it!

For the PCB T used the services of ExpressPCB in the
US. This in hindsight was a mislake as Lheir free PCD
wofrware is not compatible with anvone €lse, so 1L prety
much locked me into using them once | had started. Their
service is very pood however, [ emailed the Liles on
Monday and had the boards back in the LJE by Thursday.
I ulso sourced most of the components from Digikey in

Eall 1993 - Issue #70
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the 1.5 as well, as it worked out cheaper than buying
lhem 1o (he LLEL. especially the microcontrollers.

1 used the 17C44 PIC microconteoller, for o number of
reazans, fiest, 0 1 could use one ervstal to drive both the
AMBE and the PIC {the AMBE requires o 27-30 Mhz
clock). Secomd, the 17C44 PIC has cnough RO
available to allow guite complex code 1o be added at a
later date. In fact T have since done a version of my
software thal can encrypl the speech using triple DES
encryption in real-time. Finally, because [ already had the
development tools available.

The boards cost me ahour 8150 each to make and [ have
w0 lar madle 5.

On Air Testing

The system has been tested over a 7lkm palh using
frequencics 1 the 40m band. Andy and I made our first
successful contactat the firstattempton the 27th of March
19949, "This 15 nol g weak signal mode and requires about
25 db 3/ to function. Honwever when working, il makes
HF sound like a telephone conversation. There is no
background nose, tolal silence, exvept lor the comlort
noise inzerted during gaps in the speech by the vocoder
itsell The syslem can tolerate strong CW interference and
alzo the multipath induced selective fading found on HF,
55B mterference is more roublesome as 1t atfects more
than one of the tones. IFRTTY/CW interlerence gels loo
had it 15 even possible o switch a DSP notch filter in
crreuit; there 1s cnough power in the FEC to cope with the
missing tones, however the notch filter must be switched
out during the preamble phase.

Faif 18993 - 3500 75
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The weakest part of the moderm is the preamble phase,
to help solve this | added the ability to save the frequency
ollset correction and timing epoch alier cach successful
preamble synchronization. If for some reason the
recelving modem misses the starl ol the lnsmission it i3
then possible 1o press & button on the front panel and
revert to the last set of svne information. In a one to ane
()50 1his works most times.

Another change that was made o the mogdem wus o
allow the different tones (o be given different amplinades
to compensate for the amplitude responsc of the
transceiver, The proup delay in the transceiver will
hewever reduce the modem’s tlerance 1o mullipath.

With the new generation of HIF ISP radios this will not
& problem as their filter characteristics are much more
suited to this kind of operstion,

Az wellas HF testing 1 have alzo used it on 2m bolth on
558 and FM, and there is no reason it would not work via
a repedter as there 15 no ARQ (but T have not tried i1),

Conclusion

It is now possible for the home constructor to build for
about 3300, 2 partable, working digital voiee lor HF, with
near phone quality sudio. This system can equally be used
to experiment with digital speech using difTerent DSP
muodems on different frequencics.

For further information and z full technical description
pius some sound files surl along w my website -
http:/wraw.chbrain.dircon.co.uk/dvhi.himl

Fage &



TAPR 900Mhz FHSS Radio Design Update
Cires Junes, WHSIVD

T AR has signed an agreement with the Dandin Group
to lake the TAPR desizn [rom its current slate into
production, from which TAPR has aceess to production
unils lor s2le back into the amatewr radio community.
| his is am ngreement we have been working on for several
months. The bringing together of TAPRs and Dandin’s
capabilities will help the spuwd of the project
remendousiy, We will be reporting more information in
the next PSR about the progress of development,

TAPR/Dandin RF Design Review - Status
Report 10/6/99

The Dandin and TAPE groups meet Sunday, Oclober
rd, in Dullas, Texas o hold the RF design review inorder
to mave the RF design from FAPR into Dundin’s
production schedule.

Attemiling the meeting: Greg Jones, Tom MeDermalt,
Sleve Bible, Steve Ludvik, David Cummings, John
Schoreder, Bob Strickling and John koster.,

The TAFE FEHSS Project Teani (L-H] Hols Stricklin, John Schareder,
Dvavid Cummings, Steve Bible, Tone MeDermott, and Careg Jones,

Functional Review

Tom went through the functional and operational
design of the project. Steve L, had brought hiz block
diagrams of the design and the group used this as a tool
co Tollow the discussion and resolve identification of
blocks to overall operations within the radio.

Paga &

Sieve Bible, Tom MeDermott, and David Cummings reviewiiny issues
regnriding e PIC procsssor on the B Buard.

Interfaces

The proup resolved interface issues and
assipned/changed imerlace spees Lo reflect currenl state
of development. Further resolution on the interface was
made later during the schematic review.

Connectors

The oroup resolved for Lhe prototype Tun the conneclor
issucs, Later in the meeting the master connecor Was
hroken into two connectors { Analog and Digital),

Layout and Physical lssues

The group discussed the Layout and physical issues of
the desizn. Steve 1. showed one of his examples of RF
packaging, 1t was agreed later in the meeling that the
current foot print would be kept during the layout of the
board, but il he design allowed shenkage Dandin would
shrink the lavout on the current size board,

%1eve Ladvik, of the Tundin Group. working on u cireuit annlysis with
Bob Stricklin and Tom Mellermatt,

Packot Stafus Register
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Schematic Review

The group did a component by component review of

the design. Several changes and cormmections were made
tor the master schematic as the group discussed the current
design. Several actions items were produced during (his
review which will be handled in the coming week.

PIC

The group discussed the PIC controlier on the RF
Board. Steve Bible, who will be laking on the PIC
programming, reviewed the PIC davice ::n-;] lhe group
reviewed and made changes to the schematic in arder [or
the design to wark properly with the PIC sclected. The
group reviewed the operational working of the PIC with
the overall design.

Conclusion

[ want o thank everyvone that attended the BF review
for making it such a suecessful meeting. The goals of |
attain closure on the izsues regarding the RF board, 2. he
able to allow Dandin to take over BF layout and lollowing
production, 3, gain clear unuarmru.rmg ol goals for the
next 2.4 mnm.lh__ and 4. ncereaze the communications
between the two groups and the parlicipant members were
all achieved,

The next step will be to hold a design review on the
digital board and start the process of technology transler
with the second half of the project.

Phase 3D Accepted for "First Suitable"
Ariane 5 Launch

fFrom ARRL Headguearters|

AMSAT-NA suys the Phase 3 Amateur Radio satellite
has been accepted as a payvload [or the "first suitable”
Arianespace Arjane 5 vehicle launch. The announcement
came today from Phase 3D Project Leader and
AMSAT-Germany President Karl Meineer, DJ4ZC, who

said a launch opportunity could come during the first half

of next year.

"As the primary agency responsible [or sceeuring a
launch opportunity lor Phase 3D, T am pleased 1o
announce that AMSAT-Germany and Ariancspace have
now come to an agreement calling for the launch of P3D
as a secondury pavload aboard the "first suitable’ Ariane
5 flight" Meinzer said in a statement [rom Marbure,
Germany. "From the very beginning of the Phase 3D
project, we considered the Ariane § serics our primary
launch vehiele, Our long history of success and mutual
conperation with both the Vuropsan Space Agency and
Ananespace, coupled with ourneed to lift 312 into a high
geastationary transfer orbil, made the Arane 3 the
unanimous choice by AMSAT."
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Specific details of the launch agreement were nol
released,

AMSAT-NA Tresident Keith Baker, KBISF, was
elated with the latest news. "I'm very pleased to see thal
AMSAT-DLs negotiations with Arianespace have
resulled in a launch contract for Phuse 3D, and I'm
delighted we are azain slated o [y on an Ariane vehicle,"”
he said. "Following the resounding suceess of Ariane
Flight 303, the Ariane 5 has now proven itsclfto be a very
capable launcher."

Baker smd that given past successes with ESA and
Ariane, "l believe we now have an unheatahle
combinalion.” Cnce in orbit, Buker said, "the Phase 3D
salcllite will not only help us usher in the new
Millenoiurn, it will also signal the duwn of a brand new
erd lor Amatenr Radio,"

While bolh AMSAT presidenls cxpressed aptimism for
an early launch of the satcllite, Meinzer expressed caution
thal lhe wait for the "first suilable” flight could sl tum
out to be a long one. "While the launch of Phase 3D could
comme a5 carly as the fiest hall of the vear 2000, we must
remember that Ariane’s launch manifests are continually
|‘~E1rlg updaled to accommadate market changes as well as
the availability vl other payloads.” he explained. Meinzer
said "one or mare changes” 1o P3D's andicipated launch
date as well as ils speeific Ariane 5 mission number "are
i very real possibility before our satellite acmally flies.”

ARRL Exccutive Vice President David Sumner,
K127, weleomed the AMSA'l announcement.
"Congratulations to AMSAT s Phaze 3D team on moving
anglher imporiant step closer to launch," Sumner said.
"For those who have been putting off getting their stations
ready for Phase 31, the time [or procrastination is just
about aver." The Lt.,uLm., has been 2 major coniributor to
the Phase 3D project.

Based on its new "standby” launch status, Phase 310 i3
slated to be delivercd to the Guiana Space Cenler in
Kaourou, French Guiana, later 1his month to be ready once
a specific Ariane 5 launch is identified.

[he Phase 31 project has been an international elTort
lhal has worked with donated resources, In addition to
AMBAT-DL and AMSAT-NA tcams, AMSAT groups
from Austria, Greal Dritain, Japan. Canada. Finland,
Russia, Belgium, the Czech Republic, Slovenis, France,
Mew Zealand and Hungary also have participated.

AMSAT says thal while Phase 3D's primary focus is
on improved worldwide satellite communication, the
satzllite also will have a very positive influence on the
luture of Amateur Radio. "Phase 313 will be Amaleur
Radio’s premier vehicle 1o conlinue the quest for new
communications technologies for generalions vet
unharn,” the AMSAT announcement said.
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1898 ARRL and TAPR Digital
Communications Conference
Fhoenix, Arizona

Greg Jones, WEIVD

Another grand Digital Communications Conference!
Special thanks go vl Lo the workers at MARC for hosting
locally and to PRUG (www.prug.orjp) loe heing our
intemational co-host again. Also, a very special thanks
10 Geoff Baehr, NGLXA, Chief Network Officer of Sun
MWicrosystems, for atlending and giving the dinner talk on
Satarday.,  Steve Stroh, NEGNL and Tina Strob did an
excellent job in working the smangements with the hotel
in Phocnix onee it was selected. Tina wasn'l able 1o
allend because they are in the midst of adopting 2 child.
Congratualtions Lo Tina and Steve. Sheila Bible wasa bz
help and will be working with Tina in the coming vears
to help covrdinate the conferences as | take a Jesser role
in the conference, As in the past, audie and photos from
the conference will be availzble on the TAPE web site
(W laprorg/dee ).

Next year's DCC will be hosted in Orlande, FL. The
date of the conference should be scleclel by the end of
the vear.

The conlirence started Friday aflernoon with the third
annual APES Mational Symposium moderated by Sleve
Dimse, K4HG, The symposiom was full of talks and
projects. [Juring the symposium vat anolher new myslery
hardware project was discussed. This vear's was o sneak
preview provided by Kenwood Lo all those attending the
DCC ol their new mobile APRS cquipped radio. The
following people spoke al the APRS Symposiurm.

APESdos and TrakMNcl update
Bob Bruninga, WB4APR

MacAPRS/WinAPRS Updale
Keith Sproul, WLI2ZZ

HAPRS
Keith Sproul. WLIZ2X

APRSE5A Update
Brent Hildebrant, KH2Z

Internet and APRS
Steve Dimse, K4HG

Win(E version
Rob Wiltner, KZ3RW

Kenwood TH-D7 Tricks, Treats, and Tragedics
Sian Horeepa, WATLOU

Arizonu APRS
David MeCarthy, KCTAYX
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APRS ICO
Tom Schasfer, MY 41

“icrocontrollers and APES
Stove Bible, WTHPE

APRS Working Group Updale
John Ackermann, NELIR

leeith Spronl WLZL and Guy Stery, KCSGOT

The Friday Technical Seminar on HDTV by Allen
Finne, KEB3S0QK was cancelled at the Jasl minute when
Allen cound not attendl,

Friday night saw the annual DUC social, which was
sponsared by PRUG. Afier the social, PRUG presented
a technica! paper highlighting their current Jevelopmenl.
The papers focusad on what had been happening with
their protolype dircel-sequence radio operaling inthe 2.4
GHe band. This prototvpe appears o be very well
designed from an experimentation point of view.

As with pust vears, Saturday was split into two strands
.- @ paper session and a session featurng selected topics.
As in previeus years, the selected topic strand had fower
topics with more time to present. Four selected lopics
were presented. Steve Bible, N7HIR, presented an
introduction t PICs. Guy Stary, KCSGOL, presented an
overview to APRS and discussed some ol the latest
happenings in the mode. Johan Forrer, KCTWW, did an

Johan Fareer, KOTWW, Churles Brain, (4GLUO, Frank Perkins,
WHEIPM, und Tom Mcbermott, NSEG captured in the hall during
one ol the breaks
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Fried Heyn, WASWED and Greg Jonex, WHDIIVD

overview ind current stams on HIFF communications. Hob
Miclsen, WaSWIE, did a talk on the current status of Linux
in the smaleur community. Thanks o all the selected topic
speakers for taking the lime to pressnt more in-depth
materials during the 120,

The paper sessions incheded the following talks:
Eegulatory Issue and Update
Dewayne Hendricks, WASDZP

ARRE Technelogy Task Foree & The Technology Work-
ing Group
Rich Moseson, W2V1J
Arizona Packet Radio, Past Presenl and Fulure
Keith Justice, KIETTP & Dan Meredith, NTMRD
Al S Mic-Lite
Hob Rrunings, WR4APE
APES for X-Windows (Linux)
Keith Sproul, WTI2Z
Automatic Weather Bulleting via APRS
Keith Sproal, W2/

APRS Generie Digipealing Salelhites for HT and Mobile
Satellite Communicalions
Bob Bruninga, WEBSAPR

BMT. and APRS
mteve [Dimse, K40

APRMN: Automatic Picture Bclay Network and 551V
Picture Server

Keith Sproul, WU2Z & Bob Brunings, WB4APR

APRS Stand Alone Message Recsiver
Keith Sproul, W22
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Steve Bible, MTHPR amd Bab MeGwicr, N4H Y.

Prapesal for g Spread Spectrum Transponder Payload on
the Imtermativnul Space Station
Matthew Eittus, N2MIT

LIWH (Liira Wide Band) Technology
Dewayne Hendneks, WARDZP

Status Report on TAPR SU0MILz 55 Radio Project
Tom MeDermott, N3EG

A Low-Cost HF Channel Simulator for Testing and
Evaluating HF Iigital Sysiems
Johan Forrer, KCTWW

(Mon Technical) Lessons to be learned from the PSK3 1
Phenomena
Eduardo lacob, EAZBAT

A sollware Implementation for Federal Standard 10352
Ml Sid. 188-110A HF Modems)
Robert MeGwier, NAHY

A Practical Approach to Implementing HF Digital Voice
in lhe Amatcur Scrvice
Charles Brain, G4GLIO

Norgthy Jones, KASDWRER and Jody Ackerinann, hOCEKIC
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HamWeb and HamSlation
Duale Puckett, KOHY )

For the banquet speaker, we were very fortunate (o
huve Geoff Bachr, Nal XA, Chiel Nerwork Officer of Sun
wicrosvstems.  Geofl gave a very intercsting and
thought-provoking talk on the future of the Intermet and
networking in general and gave sume commenlts on the
furere ol amateur radio, We were very [ormnate to have
GueelT attend the conference and much thanks goes
Dewayne llendricks, WARDZP, lor helping arrange
another good banguet talk.

The Sunday morning seminar was o more
time-intensive version ol last vear’s introductony session
on PIC development. Steve Rible, NTHPR, Steve Dimse,
K4AHG, John Hansen, W2FS, and Byon Garmabrant,
NaBG zave & 5 hour long seminar on PIC development
and programming issues. They showed lots olinteresting
projects and answered a lot of guestions from the
audicnee.

Thanks to all those that 1 missed mentioning who
helped with the DCC and | ook furward to secing you
next year!

18th DCC Proceedings Available from
TAPR $15

Title: Ham Web Node

Authors: John Bandy WouT
(john. handy @twsubbs twsy.edu) and Dale PPucketl
KOHY 1, (kOhydigfeist.eom)

Abstruct: This paper deseribes an existing amateur
packel node thal provides many araphic and texl
services to other smateur packet stations in the ama-
teur radio 2 meler band.

Title; Ham Weh Station

Authors: lohn Banily WOLT
{(juhn bandy @rwsubbs.twsiedul, Dale Puckett
KOHYD, (kOhvdaeieisteom}

Ahstract: This paper explains the requirements for an
amateur radio station thal communicates with an
amateur radio web station/node on the 2 meter band.
it uses o graphic user interlace (GULY desktop ol'a
personal computer (PCL

Title: A practical Approach to Implementing 11.F.
Digital Voice in the Amatcur Serviee
Author: Charles Brain G4GUO (chbraini@dir-
con.couk)
Ahstract: This paper deseribes a practical approach Lo
building & working digital volce sysiem suitable for
NVIS aperation on he [LF. Amateur bamnids.
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Title: XML and APRS

Author: Steve Dimse K4HG (kdhgiilapr.org)

Abstruel: Recently, a number of pundits have been
calling XML (eXtiensible Markup 1.anguage) the
"Mext Big Thing" on the Webh. New XML aware
applications are heing relensed all the time, Over the
nexl few vears, mone and more information will be
made available in XML, The ahility to easily ma-
chine-interprel this information will be a walershed
avent in the development of the Intenet, APRS will
not be lelt out! In this puper | detail the [irst efforts
in making APRS data available in XML,

Title: Proposal for a Spread Spectrum Transponder
Payload on the Internativnal Space Station
Author: Matthew Ettus N2MIT {malt@etus com)
Absiract: A satellite pavioad lor the International
Space Stalion is proposed, which would provide
high bandwidth, wide-area data communications ca-
pabilities for radio amateurs. Key [leamres of the
sysiem are a simple space scgment and low cost
grounid stations, Varving tiers of service can be
provided depending on cnd-user equipment invest-
ment, from low-cost paging, theough digital voice
and high speed data communication.

Title: A Low-Cost HF Channel Simulator for Test-
ing and Evaluating HF Digital Systems
Author: fohan Forrer KCTWW (forrenipeak.org)
Absiract: The incentive and justification Lor this projecl
was inspired by the auther’s desire to develop HE
digital communications devicss that ellectively deyl
with the variahle nature of the ionospheric propaga-
lien medium, Simulating the behavior of the lono-
sphere in real lime allows for beneh testing of HE
muodems and other communications devices. In Lhe
past, these so-called "HI" channg] simulators” used
exotic and expensive computing hardware that was
not available to the average amaleur eXperimenter.
The simulator presented in this arlicle is based on a
low-cost Qoating-point 1251 evaluation kit thal accom-
modates 2 wide range of simulated conditions, includ-
ing CCIR 320-1, The simulation model is an imple-
mentation of the Wanerson, Ganssian-scatter, HF wono-
spheric channel moedel which is the de facto stancard
far this kind of work. The article concludes with a
summary of test results for a number ol contemporary,
farward error-correcting (IF1EC) HE digital syslems
sested on this HI channel simulator; PSK31, CRPSK,
and MT63. This simulator is a worthy addition to
anyone’s amay of testing tools for developing DSP
modern algorthms, touling or protocol development
for 1 communication Systems,
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Title: A Perspective on Open Source, Xastir, Ama-
teur Radio and Linux

Author: Frank Giannandrea KCODGE (fzian-
nanfeney. nel)

Abstract: Linex and (he Open Source way of thinking
have recently been in hot debate throughout the
world. Crpen fighting on this subjeet has brought out
merits on either side of this discussion. Each point
of view is applicable in different wavs. This is my
attempt to discuss how Open Source may be used to
benefil Amaleur Badio, and how 1 have used these
clens In my own projecl.

Title: Automatic Weather Bulletins via APRS

Authors: Dale Hogueley KGSQD (kgdgd@world-
net.afl.net) and  Keith  Sproul W22
(ksprouli@vger.rutpers.edu)

Abstract: This project was an outgrowih of a Pascal-
hased weather parser located at the Collicr County
Florida Emergency Operations Center called
WA EVR, with stood for Weather Scrver or Weather
Severe. Data from the GTE Weather Wire service
was broken into products and made avatlable on the
local packet BES, with hurmicane daly sent o the
statewlde network, In Februane 1997 [ mel Keilh
Sproul at the National Hurmicane Cenler during the
annual Amateur Radio Conlerence, | started com-
munication with him sand Mark Sproul concerning
the use of WinAPRS(tm) for hurricane information
display and disssmination. An interface protocol
was agreed upon o allow the development of a
parscr as a possible plug-in to the Ma-
cAPRS(tm)WinAPES(1m) software. The Parser
was originally for hurricanes only, but subseguently
was developed for all Lypes of weather bualletins.

Title: (Non Technical) Lessons to be lesrned Trom
the PSK31 "henomena
Author: Jacob Eduardo,
{Iipiataed@bice00.bichues)
Absiruct: The new PSK31 mode has rased much at-
tention from both the technical press and the hams.
We can get on the air [rom many operating systems
using different hardware, We can read about it in
many languages, ranging lrom Lnglish to Czech.
There have heen tests on satelliles and on high
frequencies. Many contests now inglude PSK31 as
a valid mode. Yer PSE31 has much more to offer.
[ believe that we can learn [rom the experience in
nenefit of new ham projects [or the funure.

FAZIRAT

Title: Arizona Packet Radio, Past Prisent and Fu-
ture(?)
Authors; Keith Justice KF7TP (kf7tp(@eyber-
trails.com), Danicl Meredith N7MRP
(mersdithdi@ phx-az.com)
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Absiract; A bnel history of packel radie in Arizona is
presented. The cument status of the network 1s de-
seribed with 2 map showing node locations and
major links, and a detailed node list is available in
the Appendix, We speculate on the future, arguing
that the Intemet, while responsible for the decrease
m the currenl user population, can also provide
apporienity for future applications, An applicalion
particularly suited to Arizona is the provision of
Internet e-mail gatoways for the many vacationers,
winfer visilors, and campers who frequent the statc.
W arc oplimistic thatl olher applicalions, not [ore-
seeable in their exacl nature, will certainly emernge.

Title: A software Implementation for Federal Stand-
ard 1052 (Wil Std. 1558-1104 HF Modems)
Author: Rabert MeCrwier

{rwmegwict/@home.com)

Abstract: Federal Standard 1052 15 3 modem designed
for usc on HF. It is specifically designed to over-
come the eficels of propagation on HE (0 g cerlam
degree. This puper describes the approach taken by
the author in a software implementation for the
personal computer. The author has chosen to do the
initial implementation on Pentium and Dec-Alpha
based computers ranning Linux.

N4y

Title: Next Generation of Amateur Radio Systems
Author: Paul Rinaldo W4RI1 (prinaldoi@arl.org)
Abstract; The following PPowerl'oint presentation was

originally prepared for a small group of repre-
santatives of ARRL, DARC and UBA al Fniedrich-
shafen, Grermany. During the discussion, 11 was ac-
knowledped that HF digital voiee was dullicult {us-
ing 1.PC-10 or MELFP, for cxample) and that early
ermphasiz should be placed on VHE/LTHT multi-me-
dia systems. Thizs slide sel 15 offered for your infor-
mation.

Title: An Inexpensive High Speed Modem for the
Universal Serial Bus (UUSB)
Author: Thomas Sailer
(sailerf@ife.ce.cthz.ch)
Ahbstract: This article deseribes a simple and inexpen-
sive modem intended 1o link end users at 76.8kBits/s
10 the high speed backbong network. The modem
can be connected to standard P75 vsing the Univer-
sal Serial Bus (LJ58B).

Title: APRN: Automatic Picture Relay Network
SSTV Piclure Server
Authors: Keith Sproul WUZZ (ksproul@vaer.rut-
pers.edu), Douglas Quagliana KAIUPW
{dquglianafgacl.com), and Bob Bruninga WB4APR
{ bruninga@inadn.navy il

HEOINX/AE4WA
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Abstract: 55TV, Slow Scan Televizion, has heen
around for years. In the past, it was primarily used
on HE. The cguipment was big, bulky, and some-
what ecxpensive. Mobody even thought of doing
S5TY on VHF or portable. With the introduction of
lhe Kenwood VO[] (his slereolvpe has changed,
This paper discuses sofnware that tzkes the 85TV
images sent from these portzble 38TV systems and
automatically puts them on a server that makes these
pictures avalluble (o olher Hams, This allows a Ham
to send his pictures 1o a commaon sile thal olher hams
can recalled the picteres rom esing loush-lone com-
mundls, This "PICTURE SERVER™ hecomes a "pic-
ture’” repeater that also enables hams that do not have
a good direct radio path to exchange pictures via this
PICTURE NETWORE. Inaddition, the picturcs can
he viewed on a local network via Melscape or other
web browser.

Title: APRS for X-Windows (Linux)

Author: Mark Sproul KB2ICL (msproulfveer.rut-
gers.edu)

Ahsrract: APRS. Automatic Position Beporting Svs-
teim, has besn around for most of this decade. Parl
of the atraction of APRS 15 that it runs on many
dilferent platforms. There are versions that min on
D%, Macintosh, Windows, Palm Pilot, and now the
Sprowl Brothers (TSB) have introduced & version
that rans on LINTIE, using X-Windows, This 1s an
important addition to the APES community because
many Hams are staring to use LINLIX and there are
lots of other Ham Radio related soflware avalable
for LINUIE

Title: APRS Stund Alone Message Receiver

Authors: Mark Sproul KB2ICT (msproulialvaer.mul-
gers.edu) and  Keith  Sproul WUZZE
(ksprouli@veer.mtgers.cdu)

Abstract; APRS, Automatic Position Eeporling Sys-
tem, has evolved quite a lot over the lasl cight years.
We canrun APRS from our home, we canrun APRS
from our car. We can nun with g computer in the car,
or we can run with just @ tracker unit. In the later
guse, we have stand alone trackers, we have MIC-Es,
PIC-Es and Kenwood Data Radios. In the case of
MIC-E's, P1C-Iis, and stand-alone trackers. the po-
sition data 1s being transmitted, but the received data
15 going nowhere. In these cases. for the most part il
dacsn’l matler where the received data poes bucause
we dre nol in a siteation o use that dala anyway.
However, what if someone wanled 1o send you a
message? 11 you have a MIC-E, PIC-E, or a stand-
alone tracker, you just can'l reeelve messages. The
Kenwood T11-137 can receive message, but the other
trucker units cannot. Wouldn't it be nice if vou could
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recerve messages even 1l you don’ have a computer
hooked up in your vehicle. In addition, wouldn't it
be micer if we could receive the messages via voice?

Title: Detailed Remote Weather Reporting VIA
Packel Radip
Author: Mark Warbled NELHG (nBlhg@midohio,net)
Abstract: This paper will deseribe a unique way o view
real-lime dyvnamic weather stalion information via
packet radio in extreme detail and accuracy,

Title: APRS Generic Digipeating Satellites for HT
and Mobile Satellite Communications

Aunthor; Bob Bruninga WDR4APR (brum-
inga@inadn.navy.mil)

Abstract: It's time for mebile and handheld amateur
salellite communicalions and we can do i@l casily,
Proposuls [or amaleur salellite constellations have
been made in the past, but they assume a conrdinated
elTart. Such an effort is unrealistic in the catch-as-
cateh-can amateur environment. This paper sugecsts
that the future growth of amateur satellites can in fact
accommodate uncoordinated growih and still pro-
vide synergistic advantages to mobile snd handheld
operations.

Title: APRS Mie-Lite

Author: Bobk Bruninga WB4APR  (brun-
inga@nadn.navy.mil)

Abstract: The Mic-Lite is the ultimate APRS Mic-En-
coder for maximum fexibility and versatility. [t can
be plugged into any radio in place of the microphone
and gives vou instant APES position, telemetry and
message reponiing on any Radio, It is assembled
from the MIM module and a few oft-the-shelf Radio
Shack componenis,

Beginner’s Introduction to APRS

lan Wade, GINEW, has produced a Whitepaper on
APRS. The 23-page document 15 a beginner's
introduction to APRS, cxplaining what it is and how it
works, The Whitepaper iz fully illustrated wilth many
diagrams and screenshols, and is available on the web at:
hitps/fwww.netro.co.uk/whitepaper. hitm.

Xastir 0.1.2 Available

A new version of Xastn is out! Xastir is an open source
APRS[im] like program for Linux, It's [ree and source is
included. For more information  visil
www. ey netusers/ folannanxastir.

73, Irank (KCODGE)
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PRUG

Hello to all the people attending (he DOC meeting.

PRUG, the Packet Radio User’s Grroup, 1s very happy
to be an international cohost of DCC meeting again. We
received @ warm weleome on the last mesting and again
oday. The previous DCC meeting cncouraped us to work
homler lor wireless, We appreciate your kindress.

Since the last DCC mecting, we have been in the
aetivitics of networking on hoth wireless and wired
media. I would like 1o summarize the activity as follows
to give you an update.

The number of PRUGYE beta tasters is now maore than
fifty, and they are located in more than len regions in
Japan.

We proposel o new wireless rouling algonthm, and the
paper was accepted at the Internet Conference 1998 in
Eyoto, jointly hosied by Japan Socicty of Socicty for
Software Science and Technology, Japan LINIX Society,
and WIDE Projeat, as a parl of the nation-wide annual
gathering of the Internet enginears and researchers m
Japan.

We reccived the demenstration award of this
conlerence,

We had an expedition (o the wp of Mount Fuji, the
highest mountain in Japan about 12,400 feet high, to build
he distanee record on 2.40H: spread spectrum digital
radio link. YES, we are TEAM RADIO OPERATORS!

We are involved in a commercial wireless router
product, and it has been making pood sales in Jzpan.

Mew applications are growing which fully utilize the
conlinuous conneclivity of our radio link. For example,
we have a weather server link that reports the weather
conditions over the Web and e-mail using cigaretle-box
sized Java computers.

The activities are derived from 2 small movement
begun in L1984, 13 years ago. | remember the day when
my anwn TINC-2 was delivered. The name of TAPR was
oy the printed cireuit board, We have been collaborating
with TAPR since the day | got the TAPR TNC.

W also mads an original TNC called PARNET-TNC
in those days and we established a special interesl group
for anyhody who had aclivilies on packel radio, whatever
kind of TNC he or she used. That group is the PRUG.

The nelwork exists w connect peaple.

We are huppy 1o keep a good relationship with TAPR
and all the radio networkers,

Thank you.
Masaaki Yonezawa
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1999 TAPR Technology Day

Jodue Blowsky, kbZscs
iy Story, KOC3G01
Stan Horzepa, WA FLOT]

The purpose of this event is to demonsirale lechnolomy
independence at the location of Field Day, Technologies
like Packel Radio, 38TV, ATV, Spread Spectrum, [Gates
and other operating mades aceessed via BF; this reflects
current emergency stlualions al disaster scenes in our
present day world. The 1999 Technology Demo Day
coincided with the ARRL Ficld Day.

Resulls of the 1999 TAPR Technology Day

1y Fiest place goes 1o Jim Duncan KUOG. With a score
of 1928, Congramlations Jim!!

Mr. Dupesn won by truly following the spirit of
Technology Day. Lle set up an lgale stiation o1 his home
then wsed o local packel Irequencics (o stream the intemet
teed to his Technology station in the field. Which is nol
only [ully allowed in the rules of Technology Day butalso
follows the intent of Technology Day. Way o Go Jim.
This shows the adaptability that Amateur Radio operators
i & time ol emergency have been known Lo possess,

2 Number ol operators who submitted scores [0,

This lonw nuember iz a disappoinument. Mainly becanse
1 you look at the breakdown of seores which 1s reported
on the TIHY web page (see helow) you will see that Jim
for cxamiple cxchanged 09 APRS messages. Which
means thal we should have had ol lenst bull of (hal many
seores submitted. Half because some of those 69 Q50s
wire with unallencded stations. Last vear we has 44
stations sehmit scores.

3 Modes of operation (For the 10 stations that
submitled scores)

AFRE 10
ATY 2
55TV K|
Satellite K|

Spraad Spectrum [

Asof now, we plan to hold TDD agan next year. There
haz been continued discussion and debate with the ARRL
about current Field Day rules as they pertain to new
technologics in the hobby, The TDD commallee 15
reviewing the results of this year’s event and we are apen
o comments from anvonc about the TDD, Please lel us
know il you have something vou want changed or added
for this coming year.

A full hreakdown on the scores can be [ound on (he
TOD web page: www, laprore/taps huml/Frdfd . himl.
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FCC Report and Order:

Greater Use of Spread Spectrum
Communication Technologies
WT Docket No. 9712

RM-8737

{Edited for publication. The full text of the Report and
Chrder and other informetion abow! he issue are available
at www. raproradtapramlissf fiml

l. Introduction And Executive Summary

By this Feport and Order, we adopt rules allowing
amateur stations o transmil additional 35 cmission types.
Wi conclude that the public interest would he served by
removing the restriction in the Amaleur Radio Scrvieo
rudes that limil the 55 emisstons that amateur stations may
transmit. Moreover, we believe that this change will (1)
allow amateur service licensces to experiment with
additional 55 emission tvpes: (2) allow amaleur adio
gperalons o develop innovalions and Improvements o
communications products and develop new
commumicilions lechnologies; (3) facilitate the ability of
the Amateur Radio Seevice to contribute to the
development ol 55 communications by allowing amatcur
stations to transmit and experiment with 55 technologies
currently uscd in consumer and commereial products: and
{4) promaote moere ellicient wse of spectrum allocated 1o
the Amateur Radio Service.

The major rule changes we adopt today are summarized
below:

o We amend our reles o remove the himitztion 1hai
amaleur sialions rapsmit 35 emission lypes wusing
only [tequency hopping and direct sequence spread-
my lechiigues,

o We adopt a requirement that amateur stations use
aulgmatic transmitter power control o limit tranzmit-
ler power Lo the minimum power necessary to main-
taln communications,

o We oamend our rules o remove now-Unnecessary
recordkesping and station identification requircments
that apply only o stations transmitting 535 emissions.

Chur decisions are gaided by three broad policy
principles. First, we seek to provide a [lexible regulatory
[ramework that allows for continued development of new
services through cxpenimentalion by amaleur radio
OpCrators on amaleur service spectrum. Second, we seek
wr promote technological mnovation. Finally, we seek to
climinale unnecessary regulatory burdens.

Il. Background

%% 15 a modulation tochnigque (hat distinbuotes the energy
of the ransmilted signal over a segment of spectrum that
15 much lurger than would be needed for a "tradilional”
modulation scheme. This technigue results in the power
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density of the transmitted signal being very low, and the
duration of a transmission on any frequency in the
lregqueney scgment being but 2 fraction of 2 second, al any
point of handwidth the S5 cmission occupies. This
lechnigque alse allows reuse of the bandwidth in the
avallable freguency segment that the 55 cmission
oceupies, thereby allowing multiple stations transmitting
a3 and non-55 systems 1o use the segment of speclum
simultanenusly.

Our current Part 97 rules permil amatcur stations to
transtmil 55 emissions subject to certzin operational
constraints.  Amateur station 55 transmissions may be
used only lor communicstions between poings where the
Amaleur Radio Serviee 13 regulated by the FUC and may
be made only on authorized Amalzur Radie Scrvice
[requency bands above 420 MHz. 85 emissions
transmitted by amareur radio stations are Tlimited o bwo
types of spreading lechnigues — [Tequency hopping and
direct sequence.  Additionally, our rules require that
documentation sulliciznl o enable the FCC 1o
demodulate all transmissions be retained for a period of
one vear following the last entry in the station records.
The rules also prohibit 85 cmission tranamizsions made
for the purpose of obscuring the meaning ol any
communicalion,  Further., amatcur radio stations
tranamitting 85 emission types are secomdary 1o amaleur
radio slations transmitting other coission types.

[ll. Discus=ion

A. Elimination of restrictions on spreading tech-
nigues

Background. The Notice proposed to amend the Part
U7 rules o authenze amaleur stations (0 make greater usc
of 55 tvpe emission technologies. We proposed to allow
amateur stulions o ltansmil 55 (ype ¢mission
techinglogies emploving additional spreading sequences.
Specilically, we proposed (o climinate Sections 9731 1)
andl (&), which restrict amateur stations to transmitting
S5 emissions that use only {frequency hopping and direet
sequencing spreading techniques.  We indicated that this
change would allow amaleur tadio operators o develop
innovations and improvements to communications
products and technelogies, We also stated that 1t would
provide amareur radio eperators more flexibility to use
current and futurc communications lechnologies, Such
a tule change also would encourage the amateur radio
community to expand its expermmental aclivities with 55
and allow amateuwr stations to ransmit 55 emissions that
presently are transmitted using other communications
devices,

Decision. The comments we received on this proposal
generally supported eliminztion of resioiclions on Lhe
spreading technigues thal amateur racho stations may use.
We conclude that the public interest will best be served
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by eliminating the rules that resiricl amaleur stations to
using only two 55 spreading technigues. In this
conneclion, we note that one of the lundamental purposes
underlying our Part %7 rules is accommaodation ol the
amaleur radio operator’s proven abilily Lo contribute to
the advancement of the radio art, W agree with William
Tynan that we should not continue restricling the
spreading technigues available 1o the amateur service in
order to protect Parl 13 manufacturcrs.  We also concur
with the ARRL that climination of this resiriciion makes
it likely that amateur radio operators will use Part 13
devices as a source of 85 equipment, and we note that
Metricom, a manulacturer of Part 15 devices, supporis
these changes, provided we also adopt our propessl for
automatic power conirol,  We alzo note that, because
cerlain spreyding codes and moedulation methods ysed in
Part 15 devices are nol permissible in amateur radio
communicalions, the most likely effect of the curment
mles is that experimentation 15 conducted by amateur
rudhio heenscees under Part 15 rules rather than under the
amateur service rules,

The manufacturers of unlicensed Pard 15 devices argue
that lhe proposed changes could upset the delicats balunce
that has besn struck in the bands (hey share with the
Amateur Radio Service, especially the 915 MHe and 2.4
Cillz bancls,  This balance, however, appears to he hased
in large part on the unattractiveness ol S5S
expenmentalion -in lhe amaleur service duc to the
restriction in the mles that limits amateur radio stalions
lo using oaly wo specilied techniques for spreading
emizsions - frequency hopping and direel sequencing.
We do not belicve that this concern warrants retaining the
current restrictions on amateur rmdio stalions.  As an
initial matter, we note that Part 13 devicas will only
recelve an &5 lransmission from an amatcur radio station
ifthe station isusing the same spreading or coding scheme
as the Parl 13 deviee, 1 the amatour station 15 transmigting,
at the same time and an the same channels as the Part 15
device when it 15 inuse, and if the amateur station i3 within
lhe receplion range ol lhe Parl 15 deviee. The Part [5
Coalition has not shown with any degree of certainty thal
this coineidence of events 15 hikely to happen frequently.
Further, Part 13 devices do not require the user to have
any techmical knowledge of how the device works or its
potential lor mterlerence and vse ol unlicensed Parl 15
devieas is conditioned on the user accepting interference
from the operation of an authorized radio station, another
Part 15 device, ar [5h equipment.  Additionally, (he use
of aulomatic power conlrols by amaleur slations that
transmit 85 emissions and other technical solutions
discussed below are expecled o lurther reduce the
interference potential. We will, therefore, amend Section
Q7211 of our rules as proposed.

I3, Automatic power eontrol
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Background. Under gur current rules, an amateur
station must wse the minimum power necessary to carry
oul the desired communicalions rezardless of the
cmission tvpe, spreading technique, or frequency band
used,  In addition, amateur slations transmitting 55
chission types are resiicled to @ maximum ransmilter
power ol 100 walts (W), Inthe Notice, we proposed that
aulomatic power control circuitry by required whenever
dn amateur sanon ransmits an 55 emission with more
than 1 %W, This requirement was intended Lo ensure that
lthe output power is limiled (o the minimum fevel
necessary Lo conduct communications so thal interference
wilh other amateur radiv slalions and users ol ihe
frequency bands would be minimized.

Decision. The comments are divided over the need and
ability 1o implement automatic power conlmols, Some
commentors believe that such conlrols would have an
inhibiting «[leel on amatcur service communicalions.
For example, Messes. Johnson and Tynan point out that
automatic power control deviees can not be used foreither
multi-point-to-multi-point  applicaliens  or
point-to-mulli-point applications, such as spacevrall
telemetry. Mr. Carpenter states thal such control devices
would constitule excessive government regulaiion.
Tucson Amateur "acket Radio Corporation (TAPR) also
believes that the proposed mile is unnecessary, and thal
cument Section 97.313(a) is sufficient. While Mr, Kam
proints oul thal the use of the aulomatic power control and
other technical measures could lead to an increase in the
number o users thal can simultancously share the
channel, he nonetheless believes thal adoplion of
aulomaltie power controls should not be mandatory,
Further, TAPR and Mr. Karn criticize the present rule as
impeding Earth-Moon-Earth (EME) communication
experimentaiion using 85 emission Lypes because the 100
W olimit 15 imposed only on stations transmitling 55
emissions.  They point oul that the high antenna gains
and skyward-pointing antennas generally used with EML
profec] lerrestnial operations from interference regardless
of the emission type the sation 15 transmilling. They
conciude, therelore, that the 100 W linuit imposed only on
stations transmitting 5% emission Lypes 15 unnegessary,

In contrast, the implementation of automatic power
contreds 15 supporled by the Amerivcan Radio Relay
Leaoue, Inc. (ARKL). The Central S1mes VHF Society
also believes that automatic power controls are necessary.
In this conpection, it believes thal amaleur stations
transmitting 55 cmissions will be using the maximum
poswer available because these stations will be sharing
speclmum with stations using elher communication modces
that require the transmission of considerable power.

After review of the record, we conclude that the
automatic povver control requircment proposed in the
Motice shoufd be adopted.  We conclude that such a
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refuircment is reasonable in mixed- mode [requency
bands uniil sharing protocols are sulliviently develaped
Ly satisby users that stalions can avoid inter-mode
interference, Further, we believe thal power limits are a
reasonable tradeoff between (he wideband characieristics
of 55 emissions and the ability and Nexibility to use
various spreading codes. Wy decline w adopt the
suggestion by the ARRL and Mr. Carpenter (hat the
power level of the 85 emission be limiled Lo one wats and
the automatic power conirol reguirement be dropped.
We note thal we did not prapose to reduce (he maximuam
duthorized power for slatjons ransmitting 85 emissions.
Additionally, we arc concerned that reducing the
authorized maximuam power lor 53 emissions to the level
sugpested by the ARRL and Mr. Carpenter could
adversely affect 55 experimentalion in the amateuor
service and would cifvetively reduce amateur stations
lransmitting 55 emissions o the status ol Part 15 devices.

€. Methaods to minimize potential interference.

Backeround. In the Wotice, we also solicited
comments regarding methods available, other than
automatic power control circuitry, to minimize any
potential interference belween amateur station operations
and Part 15 devices, even though Part 15 devices have no
inferferenee profeclion rghts under our rules and no
domestic or international allocation status,  We solicited
lhese vomments because Metricom expressed concem
that amateur radio operators will oblain commercial Par
L5 55 devices and modify them for use under our Part 97
rules,  Svmbol, a manulacturer of unlicenzad Part 13
devices, was concerned that the disparily belweoen
authonized power for amateur stations and unlicensad
devices will affect the operation ol unlicensed devices in
the vicinity of amateur stations.

Decision. The comments contained technical and
other non-regulatory suggestions lor miligating
unwanted reception of 58 transmissions. For example,
Mr., Kam states thal 55 mierlerenee can be minimized by
using directional antennas with point-to-point links. For
pommunication over long distances, he recommends
minimmam power signal eelaying over the use of high
power and. to address the "near-far problem." he
recommends zeographical bund plans.  He [urther stales
that transmission sources can he found by using direction
finding techniques.  Another technique that can be useful
in locating and resolving unwanled receplion of an 35
emission is to allow 58 systems to voluntarily incorporate
a Morse code wlentilication fransmiller thal can be
demaodulated by a conventional receiver. Once the call
sign of 1he transmilting station has been delerminel, the
mailing address of the licensee can be found in many of
the numerous internet dalabases thal list licensee
information or by accessing the Commission’s databases.
These suggestions are generslly supported by the ARRL.
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These sugpesiions alzo convines us (hal amateur radio
operators interested in 85 communication are willing to
accommadale each other and other users of (he spectrum
und Lhat they are willing and capable of resolving
interference, should it occur, through technical means.
For 1his reason. we do not believe it is necessary or
desirable for us w adopt rules. other than the aulomatic
povwver conlrol requirement, that specify or could limi
muelhods available tor resolving potential imterfercnec
berween amatewr slalion transmissions and other uscrs of
these Irequency bands.

). EMher 1ssues

1. Station record keeping and identification

Background. Scction 97.311(e) o the Commission’s
rulcs requires that the sialion records document all 58
emission lransmissions and these records be tetained for
a period of one vear following the last entry. Mr. Johnson
15 converned thal amateur radio operators muy not have
the technical expertise or know-how (o comply with this
rule, and thal this rule docs not have a bearing on their
ability to use 55 emission lypes.  He also states that
relention of this requirement unnecessarily burdens the
station operator, thereby leading o a decline in the
meenlive te contribute to the development of 55 modes
within the Amateur Radio Service, TAPR would like the
Commission to cstablish parity between 55 and all other
emission modes, and delele the requirement of this
seclion.  In contrast, ARRL does not believe (hat this
requirement is oo burdensome.

In addition, Section 27.1 19(b){3) requires that a station
lransmitting an 55 emission must tranamit ils assigned
call sign al the end ol each commurdcation, and at least
every ten minutes during a communicalion, by a CW or
phone emission during 38 emission transmission on a
narrow bandwidth frequency segment. Alternalively, the
station may identily itsell by changing one or more
parameters of the emission so that a conventional CW or
phone emission receiver can be used to determine the
station call sign. One of the purposes ol stalion
wlemlilication is to clearly make the identity of the station
transmitting known to those receiving the transmissiomn.

TAPR states that this reguirement causes interference
and, a5 g result. outweighs any benefits accrued regarding
moniloring,  Further, il sugeests thal conventions for
station identification should he developed by the amateur
reilio communily rather than the Commission.  The
Manager of the National Communications System points
aut there is no currently available Commercial CIT The
shelf {COTS) spread spectrum equipment which
compliss with this rule,  In [ael, he believes that deletion
of thiz rule could lead to an increase in the availability of
COTS cgupment. ABRRL docs not belicve that this
requirement is ton burdensome; rather, it believes thal the
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requirement 15 "designed o permit sclfe reculation and
compatibility delerminalions involving 1 mede thar is
difficull (o monitor."

Decision. The basis [or (he station record kesping
requirement was a concern that the Commission and
amaleur radio licenszes could nol monitor readily 55
cmissions and therelore ciphers or other prohibited
messages could be transmitted by stalions using 55

crissions. o date, we are not aware of anv instances of

improper messages being transmitted by amateur stations
and the record in this proveeding docs not indicate (o (he
contrary, We agree that this requirement no longer serves
a4 uscful purpose and that climinating it is a logical
outgrowth of our proposal to remove restrivlions on the
spreading techniques that amaleur radio stations may
transmit.  Furlher, we are concerned that keeping these
records may discowrage amateur radio operators from
cxperimenting with 55 vmissions. We see no regulatory
purpase being served by requiring amaleur radio stations
that transmit 55 emissions to keep different records than
amateur adio stations transmitting uny other cmission
type. Therelore, we will revise Scction 97311 o remove
the recordkeeping and retention requirement as requeseed
ay Mr, Johnsen and TAPR. With respect to the stalivn
wdentification requirement, we will revise the rule as
TAPE requests because we find that Section 97,1 19(B13)
of the Commission™s rules 1s unclear and also duplicates
sections 97119k} 1) and (2).  Swations transmilling 53
emission Lypes can identily themselves vsing the methods
specified in either of these szctions,

2 Types of 85

The Central States VI Sociely and Mr. William
Tynan suggest that we define a "Broad Band™ 55 that
would incorperate the bandwidth proposed by the
Commission in the Motice, and a "Narmow Band” 55 that
could vecupy o bandwidih of perhaps [0 kHz and be
authorized.on all the amateur bands above 30 MHze, which
are presenlly open lo S35B and AM, so long as the
handwidth of the transmitied signal does not exceed that
of an AM voice signal.  ARRL opposes this supoestion
on the basis that o addinenal frequeney allocalions for
35 cmission types were proposed.  Instead, it states that
the intent ol the Notice is (o permit the use of additional
spreading codes in order to provide 55 users with
additional Hexibility to determine which spreading codes
provide the minimum imerlerence 0 polential namow
hand amatcur modes. We agree with the ARRL and will
nol granl this reguest becanse 1f 15 premised on 55 being
ransmitted on additional amateur service freguency
bands,  We also believe thal subdividing 55 emission
types is unnecessary and inconsisient with the
experimental nature of the Amateour Radio Scrvice.
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3. 885 emissions and interference fo satellite, EME
aud repeater communicarions

A number ol commentors express concern that iF g
signilicant number ol additional stations start
transmitting 55 emissions, interference (o ongoing maodes
ol amateur service communications will increase, In an
ellort to mitigate this unlicipated problem, Ceniral States
WYEHE Society and Mr. William Tynan propose that spread
specirum cmissions be restricled to band sepments that
are not used by amatcur stations lor weak signal
communications.  Mr. Carpenter also is concerned (hat
the power of slalions lransmitting S5 emissions will cause
insurmountable interference for wesk signal operators.
AMSEAT requests thal the rules be amended 1o exclude 858
emissions [rom speeific frequency sevments used for
salellile communications,  Mr. Ralph Soifer requests (hal
frequency segments be reserved for EMIE operations.
The Soulhern California Repealer and Bemote Hase
Association expresses concern aboul potential
ilerferenee between stations transmilling 35 cmissions
and amatewr stations operuling s repeaters. The 220
MIT: Spectrum Management Associalion of Southern
California proposes thatl the burden of interference
resulution between 55 and the narrowband medes be
placed on the "uncoordingled emitter.”

In contrast, TAPR opposes these requests. Tt believes
thit we should restrict our role to setting lechnical
slandards and leave the sefting ol vonventions for other
operations 1o the amateur radio community,  Mr. Kam
states that imerference belween S5 and other amataur use
15 rare,  ARRL arpues that most repeater usage 1s on
frequency bands below the bands where 85 emissions are
authorized and further restrictions on S5 spectrum are
unnecessary. iy pesition 1s that the current rules have
already placed siations transinilting 55 as subordinate in
the hierarchy of cmission modcs.

Weagree wilh the ARRL thal the rules we are adopting
will adequatcly address this potential interlerence
concemn, Specilically, Section 97.3 1 1{b) will require that
a station transmiting 35 emissions musl nol cause
harmlul interletence lo stations cmpleying other
autherized cmissions, and must accept all imterference
caused by stations emploving olher suthorized cmissions.
This rule change clarifies that stations transmilling 83
emissions will remain, as they are now, secondary to other
stations on the frequency bands they are guthorized (o
transmil on. We alse note that the rule changes do not
extend any new frequency allocations (o slaliens
ransmitting 55 cmissions. Therefore, concerns about
interference to repeater stations or other stations that
transmit on frequency bands below the 70 centimeter {cm)
Frequency band are unfounded because 85 emissions arc
not authorized below the 70 cm frequency band.
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We will not revise the mles to prevent 33 BInisST10n
types from being sramsmitied in any frequency band on
the basis that 8% emissions may interfere with the
operating aclivitics of other Amateur Radio Service
licensees, W agree with Mr, John C. Koster thal the
applicationof rules suchas Sections 97,313 and 97.101(c)
and (d) should help to minimize inlerference.  We also
note that interference belwecn amatcur radio stations 18
already addressed generally by Seetion 97.101(d). which
prohibits operalors [Tom willfully or maliciously
interfering with or causing interferenee o any radio
communicalion or signal, Additionally. we belicve that
excluding specific emission lypes rom ailditional
froguency  SegmEents hased on the speeilic operating
intereste of individual licensecs or Zroups of licensces is
inconsistent with the principle thal each slation licenses
and cach contral operator must cooperate in sclecting
ransmitting channels and in making the most elfective
use of the frequencies allocated to the Amateur Radio
Service and thal no frequency will be assigned for (he
exclusive use of any staton. A hallmark of the Amateur
ladio Service has been that all frequencies are shared.
The expectation ol any station that it can operale in 3
totally inlerference-lree environment, therelore. 18
unreasonable. We also believe that subdividing amateur
service freguency bands would undercut the volunlary
band planning that e Amatelr service community does
and would result in a loss of flexibility to reallocate
spectrum as licensee’s operating interests change, Now
technologics are incorporated, and frequency bandds in the
radio speclrum are reallocaled.

4. Outstanding Special Temparary Anthaority grants

[Juring the pendency of this procesding. two Speial
Temporary Authorily (STA) grants authorizing, among
glher things, variain amaleur radio slations to transmil 55
emission [y pes that were nol permitted by Section 07.311
and to (ransmit 5% emissions on frequency bands not
quthorized by Section 97.305(c) have remained in loree.
Our decision in this proceeding ahwvigtes the need for the
91 As because it eliminates the restriction on 55 emission
types that an amateur radin stalion may transml.

Appendix
Part 97 of Chapter T of Title 47 of the Code of Federal
14 amended as follows:

1. The authority citation for Part 97 conlinues [0
read as follows:

Authorily citation; 48 Siat. 1066, 1082, as umended:
47 \JA.C. 154, 303. Interpret or apply 48 Stal.
1064-1068, 1081-1105, as amended: 47 LS.C.
151-155, 301-609, unless atherwise noted.

2. geetions 97.3(x), (b), and () are amended by in-
serting numbers in front of cach defined term in the
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definitions, and revising Seetion 97.3(c)(8) to read as
Folloyws:

97,3 Dehnitions,

(8) S§5. Spread specirum emissions using
handwidth-cxpansion medolation cmissions having
designators with A, C, D.F, G, H,1orR as the first

svmial; X as the seeond symbol; X as (he third symbol.
1. Spction 97.119(b)(5) is removed.

4. Section 97.305(h) is revised to read as follows:
97.305 Authorized vinission Types.

(b) A station may tramsmit @ lest comission oo any
frequency authorized to the control aperalor for brief
neriods for experimental purposes, except thal no pulse
modulation cmission may be transmitted on any
[requency where pulse is pot specifically authorized and
no 58 modulation cmissien may be transmitieed on any

[requency where 55 is not speeifically authurized.

. Section 97.311 is revised to read as follows:
7311 %8 emission Vs

() §% emission lransmissions by an amalews stalion
are authorized only for communications betwecn points
within ar=as where the amaieur service 15 regulated by the
FOC and hetween an rea where the amaleur service 1%
regulated by the FCOC and an amateur station in another
country that permits such communications. 55 emission
iransmissions must not be used for the purpose ol
abscuring he meaning of any communication.

(b) A station lransmitting 4% pmissions musk not cause
harmful interferenee to salions employing other
quthorized emissions, and must accept all inferfercnce
caused by stations employing other authorized emissions.

{c] When deemed necessary by a Distriet Direstor o
qesure compliance with this Part, a slation liccnsee must:

(1) Cease S8 emission tranamissions;

{7y Hesirict 35 smission transmissions 1o the extent
instrucled: amd

(3} Maintain a regord, convertible o the original
information (voice, texl, 1Mage. ety of all spread
gpectrum communications transmilted.

(d) The transmilier power musl not exceed 100 W
pnder any Circumstances. If more than | W is used,
automalic transmitier control shall it eutpul power 1o
that which is required for the commumnication. This shall
be determined by the use ol the ratio, measured at the
recoiver, of the received energy per user data bil {Eb) 10
the sum of the received power speetral densities of Hoise
{MNp) and co- channel interference (Iy).  Average
sransmilter power over 1 W shall be automatically
adjusted to maintainan b (Mg + o) mtio of no more thar
47 413 at the intended receiver.
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Nominations Sought for TAPR Board of
Directors

Tucson Amateur Packet Radio is incorporated in the
State of Arizona as 4 non-profit scientific and educational
mstitution, It 15 recognized by the TRS as a 501(c)3
lax-cxcmpt organization for these same purposes. TAPR
5 governed by a 9-member Board of Dirvctors. Each
member of the Board serves a three year term. Every vear
three positions are up {or clection. Fis

Board members are expected to attend two bourd
mectings beld in conjunction with the Dayton
Hamvention and the ARRL and TAPR Digital
Commumealions Conference.  They parlicipale In the
decision-making process and provide guidzance w the
officers, They reecive no pay and must deltay most of
their own expenses to atlemnd r1l;:L":’.]_'_I£:. Board members
should be preparcd to be active in the continuing Board
deliberations, which are conducted via the Internel
Avtive participation in TAPR activities by Board
members is important 1o the furtherunce of the objectives
of TAPR. The officers of TAPR are elected by the
members of the Board al the anoual Bosrd of Directors
mcoting.

The current members of the Board of Dircotors and
[hr,lr expiralion dates of their terms are:

Greg Jones, WDEVD 000 President
*  John Kostar, WODDD 2000
* Mel Whitten, KOPFX 2000

John Ackermann, MAUR 2001
Doug McKinney, KCIREL 2004
Barry McLarnon, YE3JF 2001

Vice President

Sieve Bible, NYHFR 2002
teva Dimsa, K4HG 2002
Bob Hansan, N2GDE 2002 PSR Editer

MNominalions are now open [or scats cxpiring in March
2000 {marked with an asterisk].

To place a person in nomination, please remember that
he or she must be o member of TAPR, Conlirm that the
individual is willing to have their name piaced in
nominution. Send thal person’s Rame (or your own | if wou
wiah to nominate vourselt) along with your call aml their
call. tclephone numbers, mailing address, and Internet
acdress,  The person nominated shoulid submat a short
bingraphical sketch to be published along with the ballol,

Mominations and hiographical sketchas should he
submitted o the TAPR office no later than December
15th, 1999,

Ballots wall be maited in January. TAPR will again use
an Internct ballot in conjuction with a Ictler about the
balloting.,  Results will be announced on March 301h,
20300,

Responsibilities of a board member include:
1) Attendance at both board meclings cach year,
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2} Regular participation with the continuous session of
the hoard (Currenily held over the Tnternet), Typically this
reguires 2 minimum of 3 hours 2 wesk, although
somelimes much more is required during active board
discussions.

3} Participation with TAPR projects as voluntesred.
Bouard members, while nol required, are involved with
various projecl management, ongoing organization
andfor L-:llp-:rvis':-::-n.-'lmlm*.-r:. posilions.  Active hoard
participation wilh various projects make many of the most
impirlanl projects and tasks possible, Board members
dre cxpected to take an aclive part in TAPR in some form.

All nominated members will ke placed on the ballol
and the highest vole receivers will be placed in the open
board positions. All directors shall sepve for a term of
three years.

A Thank Youto TAPR

Kenwood Communications Corporation would Tike o
thunk cach member of TAPR. Our thanks arc not only for
purchasing so many of our radios, but also for what TAPR
represcnls to the fowre of the entire Amalcur Radio
comununly, Kenwood will do it's best to listen to you [or
new ideas and oppartunities (o help create your visions
mlo the highest quality, state of the arr, Amateur radios
made anvwhere in 1he world,

TAPR is what Amateur radio is all about. Overthe past
+ 100 years of Amateur radio, many things have changed,
The technologies have grown and the users needs are
constantly chanzing. The spirit that lived within the
foumnders, Marconi, Maxim and others who helped to seed
the imaginations for other experimenters to design, build,
and 1rmprove weas 15 alive in TAPR. Today we have a
world full of wireless communications thal sociely takes
lor granted. Without Amateur cxperimenters we might
still be only dreaming of talking across the oceans, We
might never have heard Netl Armstrong’s famous words,
“One small step for man, one giant leap for mankind,”
Amaleurs made wircless communications what it is
today!

TAPR is a special organization, of which, each of you
should be prowd 1o belong, Your mission 1% clear and vour
goal is pure in characler and meganing. In many ways,
Kenwood thinks of TAP'E members as the "Green Beret"
or "samural” of Amateur Radio,

Dan’t ever Torgetl your focus and your mesning 4s sn
orgznization. Thank vou for helping to keep the spirit and
the fun of Amatear racdio alive and well [orever,
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SK: Radio Legend Jean Shepherd, K20RS

[I'ram The ARRL Letter, Vol 18, No 42 published by The
American Radio Relay League]

Jean Shepherd, K20RS — the man once described by
media critic Marshall MeLuhan as "the first radio
novelist” and by others as "Mark Twain for the radio” —
diedd October 16 in a hospital near his home in Sanibel
Island, Florida, e was 7H.

One of the original radio "lalkers," Shepherd pained a
loval following of overnight listcners during his more
than (wo-decade tenure at powerful WOR in New York
during he 19505, 60s and early 70s. Shepherd was [irst
lieensed s WIOWN in 1938, He served In the Army
Signal Corps during World War 11, then attended Indiana
Universily before doing radic n Cincinnati and
Philadelphia and finally Mew York.

Om the air, "Shep” worked without a seript or reliance
on lelephone callers spinning yarns--tvpically with a
sardomic edze—-often based on his bovhood years in
Hammond, Indiana and his time in the Army and
oecasionally mentioning ham radic. Among the
characlers he created was aller ego Ralphic Parker, who
appeared in his 1983 film classic "A Christmas Story.”
which he wrote and narrated.

The banquel speaker at the 1983 Dayton Hamwvention,
Shepherd also provided the introductory narration o the
Marse code instruction tape ingluded with the League’s
“Tane in the Waorld license manual. Several hams wrote
ARRL. Headquarlers to say thal Shepherd had provided
inspiration for their curly interest in Amatour Radio,

In addition lo live appoarances, Shepherd penned
numerois arlicles and several books, m¢luding In God
We Trust, All Others Pay Cash in 1966 ynd Wanda
lickey's Night of Golden viemories in 1971, His TV
works for PBS include Jean Shepherd’s America and The
Great American Fourth of July and Other Disasters.

In later life, Shepherd remained active on HF 555 and
aceasionally on Z-meter FM, sometimes operating {rom
hiz host in Florida. Tle also had an inlerest in classic
automobiles, 1is ihird wife, Leigh, died last year.

"He captivated & generation with his stories,” said
vintage radio bull John Dilks, K2TOMN. "He is survived
by Schwartz, Flick, Brunzr andl 2ll of the other wondarful
characlers he created.”

Fur detailed inlormation on Jean Shepherd, visil
www. advanix.net’-jsudurshep.htm or
w-.x-".u-'.spacclub.L:r:L-"~I*.vka}'e:-"ﬁhi:p.htnﬁ.
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PIC-E FRAM Modification:
Souping up your PIC-E

Mike Berg, NOQRTT

[ recently medified one of my PIC-E units to include a
Ramtron 23160 2k serial FRAM IC, yet retain it’s abilily
tr ren all of the original programs, (FRAM stands for
Ferroelectric RAM which refains its memory contents
withoul power applicd.) Iwrote a packet receive program
to go with itwhich allows the PIC-E to receive and display
entire puckels up to 2335 bytes on a Palm PDA
wTalmADPRS. It's ar:

Lip:/itp tapr.org/picsig/software

This differs from my previous code which would only
copy up o 33 bytes ol each packet duc to the 16F847s
limiled memory. The mod is non-destructive and adds the
8 pin Ramtron 2k serigl FRAM IC to the PIC-E using a
small daughterboard and & pin connector, [ used a 6 pin
MTA-100 AMP brand vonnevtor and housing because |
had aceess to the erimp tool and 28 ga. hookup wine,

I made mine from solder ringed proto board, bul vou
can use vour mmagination in making the connection; the
mdin requirement is being able to disconnect the FRAM
davghierbeard lrom the PIC-E peb while programming
the PIC processor. The whole works tucks neatly within
the Radio Shack case.

I obtained my FM25160 chips as samples from

Bamiron thru my employer. The Ramiron web page
WWR_ramiron.com says you can arder them for aboutl §3
cach and most statcs have a local distributor list2d on the
page as well,

I alse added o 178" audio jack coupled to the receive
audio path with a 1 uF capacitor. This makes it easy to
sel up o very porlable monilor/lracking stabion using a
handheld, medified PIC-E, and a PalmPilot rusning
PalmAPRS.

Making the Modification

To do this, T mounted the 8 pin FRAM IC on a
daughterboard a bit larger than & stamp and used 2 6 pin
right-angle disconnect heacer to tie it into the PIC-1 peb,
Five of the & pins on the connector are used, they include:
+3v, Ground. BAM chip selecl. BAM clock and BAM

dhata indout ana common line.

The MC-E peh is viewed from the front (LED cnd).

Fall 1990 - Isgus 876
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FRAM pin {ocs Ta:

& Vec TMC-E Via hole on wide, vertical trace, right side of
4. Svreo.

7 /HOLR  Tied te FRAM Voo on daughterboand

6 2K PIC-E R lower faad (lies 1o 13:6)

581 PIC-L B2 vpper feed (common wiS00#

4 GMND PIC-ETXZ right lead (FIC-E sround)
1 T Tied to FRAM Vee on danghierbourd
2 80 PIC-E R2 upper leud (lies to A:0)*

| ACS PIC-E R4 looaer lead (ties 1o [:-7)

* Pins 2 & 5 on the daughterboard are lied together
{305} with a single wire, tied (0 (R2 upper lead) A:0.
Vee and ground can be taken from other places on the
PIC-E, try to stay close to the regulator IC to minimize
noisc. [ alzo included 2 .1 uF bypass cap on the RAM peb
between Veo and ground.

Programming is done with the FRAM peb
disconneeted!

To make use of this new hardware, | wrole g packet
receive program called RAMPICER.ASM which can
assembled and programmed into the modified PIC-E,
Just be sure to unplug the RAM board from 1’5 connector
while programming, This is because the FRAM shares 2
of the lines used to program the P1C-E and we don’t want
to put programming veltage (o the FEAM IC,

Afterwards, plug in the FRAM pcb and check the
tollowing jumpers.

JE1 OFF

JE 2 “N"[on1&2)
JP3  ON

JP 4  OHN [off to prgm]
Je s RED jon 1&2)

Data is oud the GPS male 9 pin connector on the PIC-E.
Conneet 1o your Palm hotsynch serial cable with
PalmAPRS or a serial communicalion program set to
4800.8.1 and apply power. You should see a sign on
Messagps:

TURSD PIC-E packalb dasadas ¢ HOCAH 1939

Connect the RBJ145 jumper [rom the PIC-E o the radio
as usual. Audio from the mic connector must be
sguelched! Volume should be set low bul audible, If all
iz well, packets should be appearing in the view packets
sercen on the Palmpilot. Since the scrial output is 0-5v
(instead ol BS5-232 vollage levels), 1 had mixed resulls
when connecting toa PC. My old 486 works perfect, but
my new AMID Ko dossn'L

To use the PIC-E with original sofiware, unplug and
remove the FEAM daughterboard, configure jumpers and
program as usual,
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ARRL Task Force Seeks Future
Technology Proposals

[From the ARRL Bulletin]

The ARRL Technology Task Force wants 1o hear
[rom hams with ideas amd proposals lor new
technology to camry Amartsur Radio into the nex
century. The ARRL Board of Directors created the
Task Force and the companion Technology Working
Group last January, and ARRL President Rod
Stafford, WEROD, has appointed a number of leading
amatleurs to serve on both panels. The Task Foree and
the Working Group will work hand-in-hand lo
identify, evaluate, and promote the mosl promising
215t Century technologies for Amateur Radio.

The Task Force consists of members of the ARRL
Board family and the Headquarters stafl, Chairing the
Task Force is ARRIL First Vice Presidenl steve
Mendelsohn, W2ML. Other TTF members are
Roanoke Vice Director Dennis Bodson, Wa4PWE;
Hudson Director Frank Fallon, M2FT; New England
Pirector Tom Frenave, KIKIL; Southweslern Vice
Directar Art Goddard, WeXIJ; Pacilic Director-clect
{and current Vice Director) Jim Maxwell, WaCF;
Intcrnational AlTairs Vice President Larry Price,
W4RA: and Rocky Mountain Director Walt Stinson,
WOCP.

The Technology Working Croup will evaluale
technical proposals and make recommendations 10
ihe Technology Task Force, which, in turn, will make
specific policy proposals to the ARRL Board of
Directors.

The Working group is an cxpert pancl selected
from among League members represeniing 2 broad
speetrum of Amateur Radio interests and aclivities.
Chairing lhe Working Group is CQ Editor Rich
Moseson, W2VU. Other members are AMSAT-NA
President Keith Baker, KBILSLD; Peter Coffze.
ACHEN, a compuler industry analyst; Mike Couk,
AF9Y, Engineering Director ol Communications
Systems Engineering, T
Actospace/Communications Division: Gene
MeGahey, NRONR, Deputy Manager of
Communications Technology, NLECTC (NLV/DOI)
ARRL Technical Relations Manager Paul Rinaldo,
Walktl: Dennis Siluge, K3D4, a Temple University
professor involved in digital communicalions; and
(EX Editor Doug Smith, KF61DX.

ARRL Laboratory Supervisor Ed lare, WI1RFI,
will serve as ARRL 1Q staff liaison to bolh
committees,

Paga 22
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The ‘I'ask Force invites informalion and concepis
an a wide runge of technologies with the potential o
improve Amatcur Radio and to promote what the FCC
calls "conlinuation and ecxtension of the amateur’s
oroven ahility to contribute to the advancement of the
radio arl,” The Task Force invites the submission of
ideas and proposals from all parts of the amateur
community, and will use the inpul w help formulale
lLeapue policy recommendations on a wide range of
teghnical issucs.

Amateurs ure invited to complete the form on the
ARRIL Wehsite at www.arrl.org/mews/ 1L/, send e-mail
to the Task Foree at afinputfparrl.org, or ofler your
idcas by mail to the ARRL Technelogy Task Foree,
c/o Ed Hare, WI1RFI, 225 Main 81, Newington, CT
06111, Suggestions are requested by November 30,
1999,

APRS Protocol Specification

John Ackermann, NEUR

jraplfebo com

The new drall of the APRS Protocol Reference
specilication is going through the final phases of
update, and we expect lo publish it lowards the ¢nd
af Movember.

This i% a little later than originally anticipated - the
delay is due o the document’s having grown from the
ariginal 17 pages to more than 70 over the last three
wieks!

The new drall incorporates detailed packet format
diagrams, the APRS symbol tables, descriptions of
compressed data format and Mic-E format {with a
complete appendix explaining in detail how to decods
‘ic-E packets), and many more examples of APRS
packets in general.

There is an enormous emount of detail in the
document which the APRS Working Group is now
double-checking. We're sure you'll like the finished
resylt. and will find it's been worth waiting lor.
Because the document has been virtually rewritten
since (he original draft, we will have another public
comment period prier to final sdoption ol Version
1.0.

1*d like to thank the APRS authors as well as our
scchnical cditer, Tan Wade, G3INRW, who have
exchanged hundreds of emails over the last few weeks
trying to nail down obscure points in the protecol,
Their hard work has made a real diflerence in the
document we'll be delivering. 1'd also like (o thank
everyone who commented on the original drall; all
those comments have been taken into consideration
for this itcralion.
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Differential GPS Reference Station
Interface Board

Lifferenripl 3P5 Raferance Stmien Inzardace Deard z

Description

The Differential GPS (DGPS) Beference Stulion
[nterface Board connects (o a Motorola Oncore VI OEM
GPS receiver to create a low cost 8-channel DGPS
Reference Station. The Relerence Station provides
Pseudo-range Diflerential GI'S corrections that conform
lo the RTCM SC-104 Type | message lormat.
Corrcefions can be transmatted via data link to remote
users. Possible data links are radie modems, lerminal
node controllers (THNO), or telephone modems. Remote
users Teceive the corrections and apply them o their
DGPS ready receiver to caleulate a DGPS solution. For
example, # Badio Amateur installation would wse o
2-meter trapnsmitter and TNC. Using the 2- meter
frequency of 144,39 MIIz, the new APRS frequency,
APRS trackers can take advanlage of DOPS accuracies
(see performance below), Nospecial equipment is necded
hv remote users, Corrections are received using & Z-meler
{muobile or handheld) reeciver and THC. The output of the
TWC is connecled to a DGPES "rcady" receiver.
Commercial users can connect the DMGPS Interface board
to commercial data radios. The responsibility of using the
correet freguencies is up to the user,

Possible uses include:

» Search and Rescuc

+» APRS Trackers

» Parades

+ Marathons

o [talloon Tracking

» Research and Development

» Vehicle [ocation in a metropolitan arcas

» Anything that reguires increased GPS accuracy

Fall 1990 - [seus 76
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Setup. ol the
DGES Reference
Slalion 15 casy, The
et batd rate and
the Station ID is
zalactahle via
jumpers, The
latitude, lonsitude,
and altitude of the
relerence logalion
and the rate at
which ¢ormmections
will be transmitied
are programmed via
g 0ol warece
commands., The
Reference Station
then  operates

without any further
Eocemnphe af Oonwone altacted by DGFS Dntelaos Boisd jodmmmiton

Features
o Operates with the Motorola Oncore VP 8-Channel
(11's Receiver
o [Reference Station is Compatible with DGPS “ready”
receivers that accept RTCM 5C-104 Type 1 Mes-
SAgCs
« Easy sctup and vperalion, suitable for portable opera-
tions
s Programming via RS-232 serial port
» Outputs RTCM SC-104 Type 1 Message with a se-
lectable BS-232 ouiput baud rate: 1200, 2400, 4800,
anc D600 baud
o Seleciable Station 112: 0= 1023
» Power Requirements: 7 - 30 VDC
o Power Consumprtion: 235 milliamps typieal with On-
core VI with Active anlenna
Lithium: Battery Backup Option [or Oneore VPAES
without batlery backup

Purchasing Information
The price is: $179.00 US [or members of TAPR or
199,00 US fur non-members and includes:
o 13PN Ref Station (scmi-kit)
» [documentation
Please note: This is not an enclosed/szaled unit. It is
assumed that the perchasers will be installing the vnil n
anolher enclosure for normal and experimental
operations. Mo 10% Discount for TAPR Members. [Due
lo the nature of the purchase, the $179 purchase price for
TAPPR members represents the membership discount.
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