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President’s Corner — Winter 2000/2001

The lastissue o PSR announced that E.rc:g Jones, WDATWDD, has resigned
as TAPE President, a position he’d held since 1993, T'm honored to have
heen selected o follow Bim. He leaves hehind big shoes e A1

T think TAPE. is on the right track. We know what we are [beusing on:
"enabling technolopies” that provide hams with wols to make their own
contnbulions to the arm. These technologies range from relatively simple,
lovw cost kils ke the PIC-E, which can be programmed to do a multitude
of mterssting things, to complex cutting cdec projects like the FH Spread
Spectrurn redio, or our new effonts to explont Software Defined Radios
i "8DRs") for ham wse. In cach ¢ase, the end result i5 not a closed black
oox, but rather a starting point. Ruther than being an end in themselves,
these projects provide the basis for lurther experimentation and
development.

The Software Defined Radio concept is a case in point. Elsewhers in this
issae, Steve Bible, NTHPR, presents an introduction to SDRs, so [ won't
repeal his description here. But after reading Steve’s amicle, vou will see
that 310Rs have the potential of moving radio desipn back into the hands of

Look for TAPR at these Upcoming Events

May 18-20, 2001
Sept. 11-23, 2001

Dayion HamYentlon

ARRL & TAPE Digltal Communlcation Conference
Clnelnnatl, Ohlo

Sept, 22, 2000 Annual Membership Meeting; Clncinnatl, hlo
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inn the hamshack -- a computer, aclvemtising docs pot constinite sndorsement, by TAPR, of the products
selvestisod, APRS i regisrarad o Rk Brommga, WELAPR
Our technical focus is right on, but TAPR does need 1o | | MI6F s @ usdonark of 5ch Hnmings, WEAAPR
rmake some ather changes. Most of those stem [rom the Pustmaitors Sendubine: chahgesto Trfy, Pt Box 1 11, Domon,
fzct thae Greg did far more than provide the organization T2 TG206-0114. Pocket Sty Begister (155N 10523816, USES 003-
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president - at least, not thiz ong -- can handle all those | | Sieue fegisier cannnt he separaied. Peiodienl pastige peid d Dolan,
tasks. As a result. I'm going 1o be lovking for a lotof | [ 1%
help, both from the other TAPR Boerd members, and F"’ﬁ:'gll':"rf e

: ! ; EmEClh, D =
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(ine specific change that will be in place by the time | | Advertsine =
Contact the TAPE. office,
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doing the right things W grow our membership, The | | Treasurer Jim Meely, WASLH3
Director's job won't necessarily be to do all the work Fall B,E.a;?_nf;n'rm[:'“: T .

himself, but rather to ensurc that the work pets done. %:ﬁ%mn, NBUR ST %tupr.urg

Byon Garrabrant, NSBG 2001 nBbg@tapr.org
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o P 2 Doug McKinney KC3RL 2001 ke3rl@tapr.org

to be g one man show. An old boss of mine used to drive
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question, "And what happens if you're hit by a bus en the Stave Dimee, K4HG 2002 kdhg@tapr.org
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L] : LI i .
I al=o hI:I[.'IIZ-‘ thal we’ll see volunicers Lrlkll‘.l}__’, on a bigger Arcicle submission dewdlines for npenming fasucss

role in the organization. There arc lots ol [olks out there Spring 2001 March 15, 2001
doing neat technical stuff, but there are also lots of TAPR Summer 2001 Juna 15, 2004
members who have the abilioy to help with other roles, Fall 2001 September 15, 2001
even if they re not great with a soldering iron or debugger. Wintar 2001 December 15, 2001

If you'd like to help TAPR, we'd like to hear from you, Submission Guldelines:

. : T i : TAPE s alwavs imterested i rocsiving infonnation md arbeles for
Finally, onc of my other goals 13 to ncrease IAPR's puAlicaton, IF yoo have an jdea for an amucks you woald lise 1o 502, or

membership. I don’t think we've done a good job of | jyeu.w semenne you kuow, is dning samcthing that wauld igerost digies]

letting the hem community know what we're all about, | | =00 Pl comiscd the st s that yrur ks calt b shared

i . wathy 1he Amatsur comnrinicy.

and if we spread the word, we should be able 1o bring e :

hars i she fold ki The preforrsd: formal lor amicies is pla ASCI texts the profemed

mu:m: mempecs o e Wi 1l1¢f535_'3'ﬂ membership graphic lonnals are HPGL or FCX, However, wis s apceps many popular

provides TAPR not only stronger financial resources, but | | wond processes ond graphic fanats. All subaussions on disketss should

e formaited foo M 5-N00E.
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even more inportantly gives us a larper poal of smarnt
folks who can help us advance the state of the art.

DCC 2000

Orlande gave the 19th ARRL/TAPR Dhigital
Comumunicativns Conference a big welcome. Flonda is
a hotbed of APRS activity, and Friday’s APRS
symposiun: showed it with about 1) people in
altendance,

Following the APES program, the Packet Radio Tsers
Group ("PRUG"} of Japan sponsored a receplion and
privvided an update on their activides, which include a
demonstralion of the possibilities of low cost
lnternet-connected sensors and software mebile agent
technology. PRUG also introduced the TINI-AMEDES,
a Java based one-board computer with Fithernet interface
which supports the Dallas Semiconductor [-wire
mterface, and provided an update on their 2.4Ghe spread
spectrum radio. which was shown at the PRUG DCC
fomam two years ago and has now.been conumnercialized
by Root, Ine. We're very plad that PRUG has been able
o join us al the DCC for the last four years; their work
never fails to Impress.

About 135 anended the presentation of lechnical
papers and beginners” scssions on Sameday. The papers
included several advanced descriptions of spread
spectmum lechnigoes, as well as the (now expeeted) slew
of new ileas from APRS awthors Bob Bruninga and the
Sproul brothers.  Saturday eveming’s banguet feamred
Doug Campbell of Trton Networks, Inc. whe described
the technology his company wses o provide [iher-oplic
data rates using 12F links as high as 90 (1) G

About 7 people got up carly on Soemulay moming (o
artend the FPIC development seminar; hopefully, the
populanty of this event {which we also did at last yeoar’s
DCC in Phoenix) will lead to even more cool PIC-hased
prajects showing up.

Crentt Dick, WALIK(Q), who was alao the DCC s local
volunteer coordinator, won the prand prize drawing on
Saturday eveming. He walked away with a ThM-LY70
APRS-capable mobile rig, courtesy of Kenwood,

The next DCC will be held in Cincinnati on September
21-23, 2001 . Mark vour calendars now!

Project Update

The good news is that our first run of the T-238 AFRS
Weather Station kits sold out guickly, and demaend o
Mmore units is stromg.  The bad news is that Dallas
Semiconductor has dropped the weather sensors
{anemometer, ete)) which are kind of important o putting
the kit 10 use. Rumours abound of an alternative souree
for the sensors, and we're standing by to sec if they
become available again. 1f they do, we'll put tegether
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another min of the kits.  Until then, we're only taking
"hold your place in line" orders for the T-238.

The FHS5 radio project continucs fo move along
slowly., The redesign that was forced by the
discontinuation of many critical parts has really moved us
backwards; the feam is now debupping problems on the
new design that didn’t cause us o bat an cyve on the old
boeards. Bul progress 15 hemng made, sven if 1's slow

[N,

Packet Status Register -- An Electronic Future?
Elsewhere in this issue of PSR you'll find & survey
asking yvour views ahoul whether we should conlinue (o
publish PSR in paper form. We'd really sppreciate your
input; we know that receiving PSR is an impartant part of
TAPE membership, but we alse know thar the paper
version consumes resources that could be used o provide
other senvices, Plesse et us know what you think!

Thanks!

The DCC ended up being really suecessful, although
there were & few nervous moments along the way. I'd
like o thank our coordinarors, Steve (NEGMNI) and Tina
Stol, and local volunteer leader Geoff Dick, WASTK(,
for their hard work and perseverence, Tt really pad ol

Local volunteers Asron Momison, ATF4KO, and Keith

Eooteh, KF4BRET, also did a lot of hand work hehind the

scenes 1o help make the show succeed.
Thanks 1o them as well.

T [or aow,

Jobin

HamHUD has a new home: hamhud.net

Steve Bmgg, KEARMVA
Labmvaligslnet

The HamHUD project {a minimalist APRS(im} mobile
terminal with SmanBeaconing) has a new website:

http/fwww hambhwlnet . Top level
httpzthh2 hambudnet [TamBUD 11 (camrent)
hitp:/hh3 hamhud ner HamHTID I (in design)

Greetings from the Penn-Ohio DX Society
(PODXS)

Jaw, WD

Greetings from the Penn-Obio DX Society (PODXS).
Please pass the wond to the 'SEers in your group about
our free 7 Club PSK award program. Tnlo about the 7 Club
can be Tound at owr website:

htip;hometown.aol.com/n3dogu/pods him
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TAPR Elects Officers at 18th Annual Digital
Communications Conference

John Ackermann, WEUE, was clected the new
president of TAPR at the 19th ARRIVTAPR Digital
Communications Conterence held in Orlando Seplember
21-24, 2000,

135 hams, including a dozen from ouatside the 1JS,

allended the annual event, which includes pressntation ol

lechnical papers, handz-on demonstrations, and
beginner's scssions. Ower 100 people attended Fridey
aliermoon’s APRS seminar, and 70 were presenr for a
technical symposium on programming PTIC chips held
Sunday morning.

Ackermann succeeds Greg Jones, WD3SIVD, who had
sgrved as president since 1993, with Steve Bible, N7THPR,
replacing Ackermann as vice president. Bob Hansen,
MIGDE, will continue to scrve as sccrofary, and Jim
Mesly, WASLHS, rcmains treasurer. The cloctions were
held at TAPR s annual board mezting, held in conjunction
wilh the O,

"Cirey Jones led TAPR through & penod of growth and
mnovation," Ackermann said. "On ks watch, we hrought
significant new products to market, including the DEP-93
digital signal processing unit, Totally Aceurate Clock,
and Mic-E and Pic-E data encoders. Greg also laid the
groundwark for our Freguency Hopping Spread
Spectrum Radio project. He guided us into the Intemet
age. along the wav creating the TAPE 351G mailing lists
thar now handle thousands of messages per manth. Grep
iz alzo responsible for our increased publishing actvities.
His retirement leaves a vioid in TAPR that will be hard o
fill.”

Ackermann said thar his primary objcctive will be to
cnsure that TAPR remiains on the cutting edge of radio
tcchnology, with & special emphasis on emerging
concepts such as Softwane Defined Radios. e will also
focus on ineressing membership and optimizing the
organixalion’s management sirociure.

Ackermann (ex-AGV), who lives in Dayton, Ohio,
has served on the TAPR Board of Dircctors and a5 vice
president since 1993, He was first licensed in 1974 and
has helped build packet radio pemworks in Ohio and
Wisconsin, Ackermann i3 active on APES, runs a
Linux-based Tniernet site at his home, and can
occasionally be found on CW chasing DL

Bible lives in Kingsland, Georgia, and has been a
TAPR Board member since 996, He was project
managsr for TAPR's Totally Accurate Clock {TAC-2),
EvM Radio Interface, PIC Encoder, and DGPES
Refercnce Station kits, Bible is leading TAFR s
development of & road map to develop Software Defined
Radio technology for amaleur use.
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Lo other news from the DOC:

« TAPR announced that it will be offering the
"EasyTrak" satcllite rotor and radio controller. This
PIC-based unit will control azinwth and clevation
rotars for satellite use, as well a5 ne popular radios
[or Doppler correction.

« PRLUIG, the Packet Radio Users Group of Japan, dem-
onstrated the possibilities ol low cost Inlemet-con-
nected sensors and sofrware mobile agent technol-
opyv. PRUCG also introduced the TINI-AMEDES, a
Tava hased one-hoand computer with Ethernet inter-
face which supports the Thallas Semiconductor [-wire
interface, and provided an wpdate on ther 2.40he
spread spectrum radio, which has been commercial-
ized by Roor, Loc.

o Geoflrey Dick, WA4IKL), was winner of the grand
prize awarded at the Saturday evening banguet
Geoff won a TM-D700 APRS-capable mobile radio
donated by Kenwood.

DCC 2001 will be held in Cincinnati, Ohio from
September 21-23, 2001. Cenference coordinalors will be
Steve and Sheila Bible assisted by local coordimator Hank
Greeb, MEXEL

Should the Packet Status Reglster Move to
Electronic Format?

We know [rom your comments that receiving the P5R
15 an important benefit of being 8 TAPR member
However, you may not be aware that pnnting and mathng
the PSR is one of the biggest expenses we meur, The labor
reguired to handle each issuc 1s also a signihcant
efforl. The TAPR Board has beon considenng for some
time whether we should move the PSR o an electronic
format. In addition to reducing our cosls, an electrome
PSR could be more timely and could take advantage of
multimedia - for example, we could print coler photos,
inelude audio or video clips, and oven include sollware
on occrsion.MNow, we'd like o hear from you. Please let
us know - by email 1o taprizitapr.org, comments on the
lapr web site, or even plain old snuil mail -- what direction
vou'd like PSR to go:

1. Contimwe with a paper PSR, (I this is your choce,
please let us know — honestly - whether moving Lo an
elecronic-only publication would canse vou to drop your
TAFPR membernship.)

2. Drop the paper version and make the PSR available
through o "members only” page at the tapr web site. (17
this is your choice, please fet us know whether vou'd want
an email potification that o new issuc is available.}

1. Send the P5E content vie email {probably a PDF e
with links to other resources embadded).

Your input will help us make the right decision

inter Z000 - Issws 780




Compact Flash Adapter- I

Summary

TAPR s pleased to announce a new and improved
version ol the Compact Flash Adapter card, The -1l
version accepis Type TT Compact Flash cards. This will
allew the use of the IBM Microdrive and supports the use
of DMA with the Micredrive. Also new with the -II
version 15 the option of a user supplied #nd installed 2.5"
inch IDE (44 pin 2mm pitch) connector.

Prce 539, avatlable once the current supply of Type-1
adapters 15 exhausted.

History - Type | Adapter

Ahout two vears ago a CompactFlash (Tyvpe [) Adapter
was developed to fill a need for & rupeed boot disk for
eguipment located in harsh environments. T is & passive
device that simply maps the signals from the 30 pin
CompactFlash connector 1o the 40 pin IDE connector and
4 pin power connector. Approximatcly 200 of these have
becn sold.

Why a Type Il Adapter?

shortly after the first few orginal adapters were sold.
we stamed gefting emails with sugpestions on how 1o
improve the product or "why didn’t you do i this way"?
As valid as all the comments were, none were compelling
envrugh o tngeer a new version, until this question: "Will
it work with the TBM Microdrive”" Some of these
questions were coming [rom within 1BM. Well, we had
to brush up on the changing CFA specification. We did a
lavour of 2 new howerd incorporating the changes needed
for Type II cards and hopefully including all the
suggestions made sarlier. The Type [T adapter has been
tesied with an 1BM Microdnve in an TBM facility and is
on their IBM Microdrve Compatibility Matmix,

General Information
S
26" % 30037 x 057 (6hmm x 77 . 8mm x [2.7mm)

Mowunting hole size and pattern:
(.14" (3.536mm} diameter on g 2,37 x 2.6 (38.dmm x
fiGmm) pattcm.

Power reguiremnents:
WVollage; +3 VDT via 3.5" floppy stvle power connec-
tor or the 44 conductor "2.5 in." IDE cable.
Current: None [or the adapter, to1a] depends on card
ireserted.

IDE Interface:
40 pin 0.1" pitch IDE connector, optionally the pur-
chaser may install a 44 pin 2Zmm pitch "laplop” IDE
commector,

Wintsr 2007 - Issus 250
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CF sockst:
Type Il socket with guides, no gjeclion bulton.

Mini FAG

What iy ie?

A small eireuit board which has a socket o sceept 2
Compact Flash memory card. It also has an IDE drive
conneactor and PUnWET COonmec LT,

What doex it dn?
It allows one to build & diskiess PO system. The
Compacl Flash card provides | 00% hard dove emulation.

Huw dor I e it?

You plug in power and TDE cables from your PC and
plug in a Compact Flash cani. Tnitinhze the Compact
Flash card and install the operating syvslem just as vou
would on a regular hard drive.

Hhar operating systems may £ use?

Both Linux and X5 6.22 have besn (exte]. The only
theoratical limitation is the Compact Flash cand capacity.
(e Windows 93 wouldn™t 31 on an 8Mb Compact Flash
card.) Howewver, now that vou can use an [BM
Microdrive, that shouldn™ ke a problem.

Where do you ger the CompactFlash card?
AL any store that camies digital cameres or digital
COIIEr ACCESRNrIes.

Using the Adapter
The: flash adapter hoard is supplhied assembled. To use
the adapter, vou need the following:
o A CompactlFlash cand (sixe depends on the operating
svstem and applications to be loaded)
o A gpare connector on vour IDE ribbon cable
o An unused power connector compatible with the

« A place to mount the cand

Befercnee material for the Compact Flash specification
15 available at the CompactFlash Association
{www, compactflash.org) webh site. Reference
information {or the TRM Micndrive 15 avaslable at the
IBM Microdrive Developer’s Corner
(www slorage. thm.com).

CompactFlash 15 a trademaric of the CompactFlash Asso-
clation.
Microdrive is & rademark of 1BM
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TUC-52/ METCON-2

TAPR anpounces the release of the TUIC-52 kit which
is ap 20032-bascd controfler, Featurss of the TUC-32
include the followimg:

Feal Time Clock

EIfOM bascd Basic

32 kh SEAM

32 kb EPROM

2 83C35 paralle]l 10} chips
2 zerial ports (TTL levels)

Price 5139

Mefcon=-2
TAPE glso announces the release of the Meean-2
option for the TUICS2.

The Meteon-T2hoard provides: -

Power control relay

Signal conditioning for § digital inputs.
R5232 level converters for 2 scrial ports
RS483 level converter

The Metcon-2 conncets to the TUC-52 via a 30
conducier mbbon cable.

Poce 5105
Options for Metcon-2TUC-52

MULRBLY board provides ¥ isolated relay (SPDT)
conlacl cuipuis.

Price 579
Meteon-1 options may also be used with Melcon-2.

Sue the article elsewhere in this issue [or morc
information about the TUC-32 and the Metcon-2.

TUC-52 and MetCon-2

[This article was compiled from web pages authored by
Panl Newland, ad7i: addidonal meterial and editing by
John Koster, w@dddf

Seversl vears ago TAPR introduced METCON, a
telemetry and control systemn. Unfortunately, that svstem
is mo longer available [or new applications. The
METCON-2 system is a replacement for and an

improvement 10 the original METCON systom.

The METCOMN-2 svstem is functionally similar Lo the
vriginal METCON system, however there mre some
differences. First, instead of using a single IC 8751 as the
micencomputer systeny, the METCON-2 uses the naw
TAPR llniversal Controller 8052 (TUC-32), This is a

Page &
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small single board computer that is capable of running
BASIC with a mdimentary file system (as well as
assembly coded application programs). The TUC-52 is
described below,

The METOON-2 system consists of several boands,
some of which are optional. Tn it most basic Torm,
METCON-2 consists of & TUC-32 controller hoard and a
METCON-2PB personality board. These two boards
recreate the original METCON functionality, which is 8
hits of binary over-voltage-protected inputs, frequency
counter for cach of the binary inputs, and & bits of control
ourput, Addidonally, the METCON-2 will provide the
ability o program the system in BASIC for advanced
control and measurement functions,

One item missing [rom METCON-2 is the isolated
form A (SPST) relay contacts, To save moncy and space
METCON-2 provides open eolleclor current sink outputs
instcad of dry relay sonlacts. Howewver, lor those
applications that require dry relay conlacts, 3 pew
multiple relay module, the MULRLY hoard, has boen
designed. This module s designed w connect directly 10
the METCON-2PE personality hoard and provide 8
relays with form C {SPDT) dry contact ouipuls. An
additional change provided by METCON-2 versus the
original METCON, as requested by mary users, is thatall
connections e the outside world are by means ol screw
terminals rather than the lever wire-compression
terminals. This should improve interconnections in those
epvironments where vibration is a problem.

METCON-2 is fully compatible with the ongmal
METCON ADC (analog o digital converter) module, the
VTF (ValtageTemperature to Frequency converter)
madule and the ETP (Elapsed Time Pulser) Module.

The minimuem METCON-2 system consists ol the
TUC-52 (TAPR Universal Controller) and the
METCON-2PR (MELTCON-2 Personality Board) To the
minimum system you may add additional modules or
boards such as the ADNC, VTF, ETP and MULRLY. Fach
of these will be described bricily.

METCON-2PB

The METCON-2PR is a 457 by 67 circuit board that
contains the circuitry nesded to make the TUC-32 3
complete METCON-2 system. The board is casily added
w0 the TUC-52 by means of a 50 conductor rihbon cable
comnected between 50 pin headers on cach hoard. The
functions provided by the METCON-IPT are: Power
conditioning and control. § inputs with signal
conditioning, schmitt trigger (741014 and & input
multiplexer, 2 MAX232 line driver/recciver interfaces, a
125485 transceiver, a simple two wire serial bus interface,
and a walch dog tmer.
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TUC-52 Description

Introduction

This board serves as a universal controller based an the
BUS1/8052 architecture. The consiraints are to have o
board that is capeble of operating with internal masked
om or externial EPROM, and that the memory map
provide both Harvard (separate code and data) or Von
MNeuman (combined eode end data) addressing modes,
RAM siles arc provided such that up to 64K of RAM can
he addressed on the board and hoth RAM sites may he
battery backed up. There are several pre-programmed
memory maps that the user can choose by placing shunts
on shorting blocks. One particular memory map will
allow the operation o/ TNTEL's MCS BASIC-52, & stand
alone "tiny basic” system that includes floating point
caleulatioms and & mdimentary Gle system for storing and
retreiving basic programs as well as the ability 1o begin
executing a uwser developed preprogrammed basic
program at resel, without any operator inlervention.

Flenty of bit I'O has been provided for se that bus
signals do not need to leave the board. However,
provision 15 made for a limited bus o be conveved 1o
another close-by board.

CPU and Associated Glue
IC1 is the CPU socket thal holds most any member ol
the 8052 family that uses a 40 pin DIP package. including
the Drallay DSR0CA20. IC] typically is stuffed with an
B0C32 (the rom-less version of the B0C32). ¥ provides
a standerd ¢lock frequency of 11.0392 MH: that allows
for cormman baud rates on the serial UART port.

Senal communications with the CPU via an on-board
"poor man's" BS-232 interface or an ofi~hoard RS232
ling driverfrecciver such as provided by the
METCON-2PB

The CPU may cxeocute code from its internal masked
program memaory or from an cxternal EPROM. The
choice is determined by the positiening of a shunt.

Many difTerent memory installations are possible with
TUCS2. At the bare minimum {and we rcally never
expected to operate this way) il's possible that TUCSZ
could operate with only internal code and data within the
B0531/R052, leaving 1C4, IC5 and IC6 unpopulated. More
likely 1a that 1C4 will contain an EPROM with code and
thiat the 256 bytes o RAM internal to an 8032 will be uscd
for read/write storage. Most simple applications can ran
in this mode.

Moving up the scale of complexily, the next
embellishement would be to have a RAM davice at 1C6.

When TUCS2 is used for MCS BASIC-52 program
development a EAM device would be added at ICS which
would be conligered lor data space from 0 o 7FFFH. In
this case 1C5 serves as working program memory while
ICH serves as the file system for storing programs and
data. When TUCS2 15 wsed as a stand-alone mountain-lop
MCE BASIC-32 program execution system, IC6 will
hold a ROM that contains the wser’s BASIC source code
programy. A ROM s used in this case instead of BERAM
because it's more relisble.

10
There are two main bypes of 10 for TUC-32: processor
IO and memory mapped auxilery 110, Processor TO i3
/0 proviided by the processor IC irselt while auxilary 110
15 that provided by memory mapped 82e55 parallel ports.
Firar consider processor IO

Thers are two processor T0 porls available: PL and P3
of 8 bits each. The P1 port wsually provides general
purposc bit 'O while P3 has special lealures associaied
with cach lcad. However, the special features of P3 can
glways be disabled and the ports used for simple hit
input/ouput L'O. Foradvanced processors (like the Dallas
DSSNCI20Y cven the P1 port has special features
associgled with it

The leatures of P3 are alwavs as follows (in addition
Lo generel purposs bt TA00;

P30 REXD  TIART Data Tnput

Pi.l TED TUART Data Ourpur

P32 INTO* Interrupt U Input

P33 INTI* Intermupt [ Inpul

P14 TO  Timer O Input

P35 T1 Timerl Input

Fio WER*Y  Bus Write {not available for bt 100
P3.7 RID* Bus Read (not available for it 1/0)

For 800C31 devices port P1 provides onlv bit L0,
without special features, For 80032 devices port P can
provide the following specisl [eatures (in addition o
gensral purposs bit [0,

F1.0 T2  Timer 2, External Coont Input

Pl.1 T2ZEX Timer 2, CaplureReload Trngger Input

Some Philips parts alse allow cach of the PI poris to
serve as an independent intermpt signal.

For the Dallas DSE0C320 device, porr P1 can also
provide the following special features (in addition to
aeneral purpose bit L0,

PL.O T2 Timer2, External Count Input

P1.1 T2EX Timer 2, CaptureReload Tnigger Input

In this configuration IC4 could be mapped for code space [l.2 m‘fﬂ}f Second UART Data Input

from OH to 7FFFH while [C6 could be mapped for code P13 TRDX 5“_“”""_ U-‘*}RT Diata Output

AND data from 8000H to EFFFH. Pl4 INT2 Aclive high interrupt
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P15 INT3* Active low interrpt
PL.g INT4  Active high inlerrupt
P17 INT5* Active low intermpt

Auxilary 1O is that provided by up o twoe 82c33
parallel ports. The first #2¢35 is 1C13 which has
non-inverting high voltage open collector drivers
connected fo port A These drivers can casily be omitied
hy simply replacing the driver IC with & "straight across”
jumper block. Pull-up resistors, formed by ES3, are
provided for port B, These too can be omitted Tor
applications that don't nesd them (or don’t want them).
Ports A, B and C of 1C13 arc brought out to the PORT
BLOCK for connection to snother board for specific
interfacing requirements,

The seeond 82655 (IC15) pons are connected dircetly
to the BUS BLOCK without any other embellishments.

Connector Blocks
There are three major connectoe blocks: the PORT
BLOCK, BUS BLOCK and POWER BLOCEK. There 1s
one minor block: the AUX BLOCK.

The PORT BLOCK is the block that's expected to be
wsed in almost sl applications. The PORT BLOCK 15 2
50 pin header (025" pins in u 2x25 array on (1" centers).
The PORT BLOCK conveys nets for P1 and 3 from the
processor as well as the three ports from the primary
82¢33 (A=P4, B=P3 amd C-Pg). Essential power and
control signals also pass through the PORT BLOCK. The
an area for concem is the voltage drop on the GND, 35
and +V nets through the PORT BLOCK interconnections.
If this drop is considersil to be cxeessive then the POWER
BLOCK should be used as well,

The BUS BLOCK is not expected w be used often but
it is availahle for those applications that need ils circuits.
The BUS BLOCK s a 34 pin header (025" pins ina 2x 17
array un 0.1" centers). The BUS BLOCK conveys nels
for the three porls from the secondary B2e33 (A=P7,
B=F% and C=P9) as well as the dara bus (Dn), the low
nibhle of the address bus (An), the D chip-selects,
WRITE, READ and RESET as well as additional
GROUND connections.

The POWER BLOCK is used to provide a low voltage
drop conncetion betwesn TUC-32, any interfece board(s)
and the external power source, The POWER BLOCK is
= 4 serew terminal smp. This block would not always
need to be used since its circuits are redundant with those
provided by the PORT BLOCK for most applicationa.
One reason for the user o make use of the POWER
BLOCK it if the TUCS2 is being used standalone.
Another reason would be if there is an excessive voltage
drop in the =5 and/or ground nets through the PORT
BLOCK for cxample beeause of the ribbon cable length
used..
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The AUX BLOCK is optional and not expected to be
used often hul it is available for those applications that
need its circuits, The AUX BLOCK is a subset of the
PORT BLOCK and serves as a low cost alternative for
applications that don’t need the 50 pin connceior and
cable of the PORT BLOCK. The AUX BLOCK isa 20
pin header (023" pins m a 2x10 array on .17 centers).

Power Control and Reset

Unregulated power is applied to the |V net cither from
the interface hoard throush the PORT BLOCK or through
the POWER BLOCK. This voltage is regulated o +3
volts by VR1. Option block HIE is provided so that the
regulator can be iselated from the +5 net lor those cases
when the 3 net iz back-fed from the interface board of
in standalone siations from the POWER BLOCK.

A power monitoring ircuit determines when Lo dizable
the BERAM (Battery Backed Rundon Access Memory)
o preserve it's conlents. It also provides the CPL reset
signal. The CPIJ reset signal can also be triggered by a
hreak condition on the received data ling if desired. A
=mall flat nickel sized 3 volt battery provides the back up
supply for the BBEAM.

Clock and Non-Velatile Memory
A PCTRS83 provides & simple tme of day clock and
240 bytes of BBRAM while a PCFESE2 provides [or data
retention by an EEPROM. Both devices communicate
with the CPU by mesns of the Philips 12C protacel.

Minimal Serial T'O

A 75HCI4 provide a "poor man's" RS-232 interlace.
Tt's not expected that this interfece will take the place of
o real BS-2372 interfuce {which is on the METCON-2FB).
The "poor” intcrface is included for simple systems that
don't make use of an interface board such as the
METCON-2PB. Mot o advance this interface as @
desiruble alrernative to a MAX232 interface, but 've wsed
this "poor” interface on many sysEms over the years and
have vet to find an RE-232 device {manufacrared after
19%0) that it won'l work with over shoet runs (less than
20 freet).

Optional Modules and Boards

ADC - Analog to Digital Converter Module
The ADC (Analog 1o Digital Converter) maodule is
connected to METCON through a short seven conducior
ribbun cable. The firmware within METCON polls the
ADC module through this cable to reed the velues & the
inputs to the ADCOE3E (TC] }. the Analog to Digial
Converter integrated circwit,

This mudule messures up to cight external diffcrential
voltages in the range of cither 0.00 10 +2.55 voltsor-1.27
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o +1.27 volts by means of a balanced input circuit of
shout [UOK ohms. The common mode input range
exlends from at least -1.00 1o +2.50 volts.

VTF - Voltage (and Temperature) To Freguency
Converter
The Voltage To Frequency Converler for use with the
METCON telemetry and control system messures an
external positive voltage and then frequency modulates
an external circuit for remote monitoring. [t may also
include an optional temperature sensor,

A good question would he "iF you want to measure
voltage why convart it to frequency? Onc advantage of
YIF 15 that the signal to be measured can be converted to
a frequency right at the source. The audio frequency
signal (0 to 19 kHz) can then be transmitted over wires
{or radio for that matter) o the monitorng unit where the
trequency of the audio signal s measured and stored in
memory for remote access. Additionally, the sizgnal can
be passed through a simple opto-isolalor to provide a large
vidltage 1solation capability between the signal source and
the monitonng unit. The audio signal can be transmited
over lelephone house wires as a § volt peak-to-peak
digtal signal. There could be up to 0.5 VACmms of 60 Hz
hiam on s e but the "digial” audio freguency signal
will still he received with the correct frequency. Also, it's
unlikely that external noise induced into the wires would
convert 4 2360 Hz signsl 1w 2130 Hz. However, the
znalogous simation for Analog-te-Digital Conversion
doesn’t fair so well. What might be the chance of
Iramsmutting a 0.236 VD signal down a 500 foot mn of
telephone wire and having a digital volmcter at the other
end reading 0.236 volts? Probably not good; cspecially
when the air conditioner compressor motor starts up. or
the refrigerator starts up, or... well you get the idea. The
down-side of V1F is that each update ke some time o
acquire (onc sccond for sach chanmel in the casc of
METCORN),

ETPF - Elapsed Time Pulser Module
The Elapsed Time Pulser (ETP) module provides a 100
m3 pulse output once every N seconds thal the input is
zchive, where N can take on integer values from | 10 498,
This madule, when connected to a METCOMN input that
15 conligured as a totalizing pulse counter, provides sn
elapsed time indicator in units of seconds or minuies,

MULRLY - Multiple Relay Board

The Mutlple Relay board (MLULELY) contains 8
relays with 3VDC coils and 1 form C (SPDT) contact
cach. The contacts are rated at 050 A a1 125 VAC or |
A at 24 VDO and they are available at a screw type
terminal block. The relay coils appear at another Lerminal
block and arc parallcled by 1M4148 diodes. This hoarnd
15 fairly universal and could be used in other applications.
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sSummary

Lo swmmarize, the METCON-2 15 a family of boards
and modules that may be wsed in g variety of monitoring
and control applications. The TIUIC-52 and
METCON-2PI lorm the corc of the system to which vou
may sdd the ADC, VTF, TP or MULELY.

Modems for AO-40
{The following information s from TAPR's DSF-SIG. It

deseriles varions methady of decoding iclemetry from
wcar 40 (Phave 10 sareliitel [

DSP-12 - a good P3D 400 baud TLM receive
modem

Bant Bagger, (RZaBTL

wehblEamsarong

I have uploadsd a mmulified version of the 400 baud
PSR modem for the DSP-12 w the following TURL:

tipe it tape.org/dsp/Molorola!dsp 3600 | /idsp-12

The modification consists ol a change 1o the software
so that it sends 514 bytes rather than 512 W the listening
program. Also the CROC bytes will get transmitted Lo the
listening propram.

The modificd modem has been tested by Stacey Mills,
WASM, and he has this o say abour the modom:

I Burned e new eproms and checked oul the 200 boud

PEE demodulator with 314 byle copacity. It works very

well._. Actually, very, very well. In fact, doing some teats

with some 401 baud PSE wave filcs that [ have generared,
having a calibeated backoround noise, e DEP-12 [ume-
tozeed ag well or betler then any other modem T heve

Lested.

The file pee01 zip contains these files:

README
GOEANAD - Executahbe et may be downlesnde) o the 135212
CilTELE - PROEY e for e B PEOL Chocksuem: 51900

GiCELTY - PROM nmage Gor the 0 PECH. Checksm: 55000
CHCELF - PO rwaggee For thee PAPRO, Checksum; 33500

Iave lun.

P3D 9600 downlink modem for EVM
Taoeglas Briun, NATIR
dougnadibellatlantic.nes

Al www dongbraon com voo will find o link wa P30
telemetry decoder modem for the EVM. The file name is
"pid.asm".

The modem has a couple of options for gencrating a
test output signal. It can "mansmit” data it gets from the
senal port, or it can repeatedly send a canned message,
You can either connect the VA s ootput and inpul jecks
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together, or vou can record the output signel and play it
back later.

If you have successfully used the giruh.asm midam
on vour system, you showld not have uny trouble Guring
oul how this one works.

P3D Telemetry on Sound Card
nils sehifMager, DESOK
_a:ls.sthiﬁhaucr{égn:t:mnﬂdﬁ

Telemetry from ACO-40 has been sugcessiully decoded
using just 3 soundcard and the WPSKDEC program,
available from www.amsal-france.org. Follow these
Shops:

« fill out a shott registration form

download the sofrware

explode the zipped file into a folder

tune inte 145,898 kHz when the bird sings

{une your radio (cven a scanrer will lead to results)
s thar the center frequency of the BPSK signals reads
in the range of 1.200 Hx to 1.600 Hz {SPECTRO-
GRAM is 2 greal help to do this precisely w ith
P /soundcard, look ati www.mofumen-
tal.com/rshome/gram. hitml)

« make & sound clipping (3.000 Hz sampling, 3 bit
resolution) as a wav-[ile; name it "pID. WAV, itwill
averwrite the test file having the same name

o start (doubleclick) the programm PSKDEM.EXE

« the DOS window will start prompting for the center
frequency m He

. hit RETURN, and the demodulation will stut in-
stantly, wriling the lext automatically into BIN-Tile
"PAD.BIN"

+ after demodulation, close this window and start (dou-
hleclick) Gle TLMDEC.EXE to aulematically con-
verd the BIN-lile into easy-to-read telemetry text

Although sounding a bit complicated, it seems 10 be
foal-proof for it worked just ot the very first attampt on
my PC. With nothing more than a handheld scanner end
a laptop iU's great to demonstrate amalell radin’s
ciate-pi-the-art. The guys from AMSAT-France are
working on & Windows & Linux version - kecp tuned.

The WPSKDEC soffware is available at:

www.uur.jussi::u.fr.-'ph}’ﬁin-f:amslet—ﬁ‘ﬂncl:-‘i.ﬂdﬂx.hlm

ar

1'a|:kﬂnn.thﬁnisnn—csf.ﬁ.-'amsatﬂhun
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P3D Soundcard Decoder
Hino Poscing, IZERLY
porcinodsysonhinc.iz

I've released o soundeard-based decoder for the F3D
{AO-40) sarelhite welemelry. [t runs under Win%X and 15
availahle at:

hitp/fiz8bly.sysonline. It

Soundcard Software P3D Telemstry Decoder
Thomas Sailer
spilen@ife s sihzch

Here’s my version of a soundeard software P3D
demadulator. 1t is open source, multiplatform {Linux,
Sparc Solaris, Win32 with DircetX), uses MMX if
available, and reguires no luning (the center froquency
zan be anywhere between | 2kH: and 2%11z).

herp:fwrww il ec.cthe.chy -gailerham/p3d/

Inside the Kenwood TM-D700 Data Radio

Slephen H, Smith, WARLML
W ASLMFEaol.com

1" you have ever wonderad how Kenwood crams all
that funclionality into the TM-D¥TO, here’s your chanece
10 sec what's inside the box. [ took mine apar, shot some
closeup pictures, and put them up G0 Iy website.

http:-"."rne::nl:l-:rﬁ.a-::ul.cn:rm-"waE]m!".-'ha_nL"inde:{_hu-rl#'l'
MDT00pics

1 was astounded to sce that the entire radio 1s huilt on
a single PCB combining the analog RF, audie, digital and
synthesizer blucks. There isno segregation ol analog and
digital into separate modules or shield cans like any other
radio 1 have seen.

TAPR Director Roles

Tohelp bemer manage TAPR, the Board members have
agreed to each take on respansihlity for onc aspect ol the
organization’s operations. W expect that these roles and
responsihilitics will change as we wain expericnce, Dut
hers gre the current assignments;

Manufacturing Director: John Koster, wanonn

The Manufacturing Director has responsibility for
production of TAPR kits. He works clusely with the
Project Director to ensure that kits are designed for
manufacturability and lowest cosl, and is TAPR™s point
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of contact with PC board manulacturers, metal
fabrcators, et The Manutacturing Direcloroversecs the
volunrear(s) who do TAPR s kitting.

Marketing Director: Thoug McKinney, KC3RL

TAPR needs to keep its name, and its projects, in front
of the ham communily. The Marketing Director is
responsible for ensuring thal we get news releases.
mmtervicws, and articles published in the ham press, The
Board will establish goals for the number of arficle and
press release placcments per vear, and the Markeling
Dhrector will be responsible to meet theen. The Marketing
Director will also be 1n charge of TAPR advertising, and
will work with the Membership Dirceror to attract and
retain new members.

Membership Director: Steve Dimse, K4HG

The Membership Director is primanly responsible for
growing our membership to the goal thet the Board sois.
He will work closely with the Markeling Director to
accomplish this. The Membership Direcler should slse
monitor the "pulse” of the membership and, wpether with
the President, serves as a liaison to the Doard for member
IS5UCE.

Mewsletter Director: Bob Hansen, N2GDE

The Newsletter Director 14 responsible for the editorial
content and production ol TAPR s gquarterly newsletter,
the Packe! Staius Repivier.

Froject Director: Steve Bible, NTHPR

The Project Director has overall responsibility for the
development of TAPR kits and other hardware-onented
projects. He supports the Project Manogers assigned to
each project, and works with the Muanulaclunng Director
to ensure that kits can be produced sconomically.

SIG Director: Open

The 510G Dircetor has respensiblior for TAPE. mailing
lists and is the contact point for the variows list
administrators.  He keeps tebs on the TAPR onhine
COMTLIRUnILY.

Web Director: Open

The Webh Director 13 responsible for TAPR's online
presence. He manages (he TAPR webmaster anld 15 the
primary lasion with TAPR s system administrator.

Publications Director: Open (femporarily, Greg
Jones WDSIVD assisting)

The Publications Director is reponsible for the
development, production, and (in conjunction with the
Marketing Director) marketing of TAPR books and
software products other than the F58.
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TAPR Appoints New Directors, Secretary

Steve Stroh, MNECGNI, and Byon Ciarrabeant, NeBG,
have been appointed to the T'A PR Board of Dirccrars, and
Guy Story, KC3GOT, has been appointed the

organizalion’s Secrelury.

Steve Suoh is a long time member of TAPR. He lives
in Waodinville, Washington, a suburb of Zcarttle, where
he iz a member of the Pupet Sound Amarcur Hadio
TCPIP Group {zlse known as WeIlNET, the Washinglon
Expenmenter’s TCPAP Group) and MicroHAMs, the
Wicrosedl Amatear Radio Club. Steve’s major inlerests
in Amateur Radio are digital modes and advanced
wircless networking.,  Stcve has becn the manager of
TAPR s "NetSig" special interest group for several years,
and has alse been active in TAPR s spread spectrum 5105

Sleve was recently named Digital Editor for C0)
Amaleur Radio Magavine and writes 075 monthly
Digital Wireless column. Professionally, he is a full-time
Independent Technology Writer, focusing on Broadbhand
Wirelass lntermnst Access.

Steve will fill the remaining Board term of Greg Jones,
WDAIVD, who previously announced his desine to resign
from hiz TAPE offices after many vears of service.

Byon Garrabrant has been active in packet radio and
transmitter hunting since he was hicensed in 1990, He
served as the Dhatal Communications Officer for Oranpe
County RACES for 3 years; mamntaning the proup’s
packst BRS, and organizing digital communication
exercises using peckel messape-passing software he
crested,

Tn 1998, Byon hegan actively working with TAPR as
a member of the PIC-E design team, and published the
frmware used in the PIC-E. He has also given
presentations at the last thres Thigitel Communication
Conferences on PIC programming.  Byon has created
several PIC-based smateur radio devices, including the
G3T-1 and GST-2, which allow GPSs to be used with
APRS, the TinyTrak, an inexpensive THC replacement
for am APRS tracker, and PicCon, a ransmitter controller
for T-Tlunting. He sells these devices as kils from his
home business, Byonics, He Iives in Tas Vieras, Nevada,
with his wife, Lara, KDAAYO, and thres children and
works as a compurer game programmer [or Westwood
Studios.

Byvon will fill the remaining Board term of Banry
MeLarnon, VE3JF, who served TAPR as a Director and
volunteer for many years. TAPR will miss Barmy's
technical knowledge and trac ham spinL

CGay Story was first licensed m 1994 and has been an
active packet radio uscr sinee his first day as a ham. He
pperated a TCMIP station using JNOS belore hecoming
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active in APRS in early 1997, when he also jeined TAPR.
A5 3 TAPR member, he has been actively involved in the
arganization’s APRS and spread speectrum activities.
Guy is also the APRS Chairman and repeater control
aperatar for the Denton County Amateur Radio
Associgtion and is an assistant emergency coordinator for
Denton County ARES,

Gy lives in Denton, Texas and is an Electronics
Technician in the ares of EMC/EMI compliance for
Ilnterphase Corporation in Dallas.

Guy lukes over as Secretary from Dob Hansen,
N2GDE, who continues as a Director snd as Editor of the
Packet Status Register, TAPR's quarterdy journal.

Nominations Sought for TAPR Board of
Directors

Tucson Amatenr Packel Radio is incorporated in the
State of Arizona as a non-profit scieniific and educational
institution. [t is recognized by the TRS as a S0H{c)3
tax-exempt organization for these sume purposes, TAPR
is governed by & 9-member Board of Dircctors. Each
member of the Board serves a three year term, Every year
three positions are up for election.

Board members are cxpected to attend two board
meetings cach year held in comjunction with the Dayton
Hamvention and the ARRL and TAPR Digital
Communications Conference.  They participate i the
decizion making process and provide guidance to the
officers. They receive no pay and must defray most of
their own expenses to atlend meetings. Board members
should be prepared w be active in the continning Bueerd
deliberations, which are conducted vis a private mailing
list on the Intermet. Active participation in TAPR
activities by Beoard members is important Lo the
furthersnce of the ohjectives of TAPE. The officers of
TAPR are elected by the members of the Board at the
annugl Board of Directors mecting.

The current members of the Board of Threctors and the

cxpiration dates ol their torms are:
* lohn Ackermann, NEUR 2004
* poug McKinney, KC3RL 2001
* Byon Garrabrant, NEBG 2001
Steva Blble, NTHFR 2002

Prasident

Yice Pragldent

Siave Dimse, K4HG 002

Boh Hansen, HIGDE 2002 PSR Edltor
Siave Stroh, NBGN.J 2003

John Koster, WIDDD 2003

Mal Whitten, KOPFX 2003

Wominations are now open for seals expiring in 2001
(marked with an astensk).

To place a person in nomination, please remember thal
he or she must be 2 mengber of TAPR. Confirm that the
individuzl is willing to have their name placed in
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nomination. Send that person’s name (or vour own if you
wish to nominate yoursell) along with vour eall and their
call, telephone numbers, mailing address, and Lot
address. The person nominuted should submit & short
hiographical sketch to be published alung with the ballor

Nominations and hiozgaphical sketches should be
submitted to the TAPR office no later than Aprl 15, 2001,

Responsibilities of a boand member include:

1} Attendance ot both boand mestings cach Vear,

) Regular parlicipation with the confinueus session of
the board (currently held over the Infermet). Typically this
requires a minimum of 3 hours a week, slthough
somelimes much more is Tequired during active board
discussions.

3} Participation with TAPR prajects s voluntesred.
Board members, while not required, are involved with
various projeci mapagement, ongoing organization
and/or supervision/liaison positiens.  Aclive board
participation with various projects make many of the most
important projects and tasks possible, Board memhers
arc expected to luke an active part in TAPR i some [iyii

All nominated members will be placed on the hallot
and the Highest vote reeeivers will he placed in the open
hoard positions. All directors shall serve for a erm of
Lthree yoars.

TAPR Board of Directors Meeting Minuies
§/22/00 Orlando, FL

Board Members Present; Greg Jones, WDSIVI) John
Ackermann, N&UR, Viee President Mel Whiren, KOPEA
John Koster, WODDD Bob 1lanscn, WIGDE, Secretary
Stove Bible, NTHPR Doug McKinney, KC3RIL. Steve
Dimse, K4HG

Mot Present: Bary MeLamon, VE3JF Jim Neely,
WASLHS, Treasurer

Election of Officers
The following were clected for one year ferms:
President: John Ackermann
Vice President: Steve Bible
Secrewary: Bob Hansen
Treasurer: Jim Neely

Reports

Treasurer
fie Tressurer's report wis posted poling prior o the
meeting, The report was accepted.

PSR
Bob stated his intention of resigning as P38 editor
"zometime in the year 2001.°
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tapr.org
.. Greg reported on the need 1o upgrade the web server
syilem. The Board authorized up to 52500 he spent to
upgrade the secure server for tapr.org.

Project Reporis

5% Radio
Problems continue w plague this project, cspecially
with the digital board. Fred Peerenboom, KERTO, is the
new project manager. There 15 concemn about continuing
te get development time from some of the key feam
members.

Doug McKinney raised the need to better document
TAPR’s project development process better. He
volunteered to put topsther a proposal.

HamHUD
This device displays APRES data on a scrollable LCD
display. Steve Brage 15 now working on version 3. No
Goard action required at this time; may need support latar
when the project 15 ready to be turned into a product.

Yocoder
Charles Brain, (G4GU0, is working on a new version
of the Veice Encoder. For additional information s=e
woww chbrain.ditcon.co.uk/dvhf html. John Eoster is the
Project munager.

CFA Version 2
Another version of the Compact Flash Adapter is being
developed which supports Type 2 PC cards (which ure
available in larper sizes, up to 1 (igabyte), and has other
small improvements.

TUC-52 / MetCon-2
Documentation sl needs Lo he imished,

T-238
This iz a mini weather starion using Dallas
Scmiconducror 1-wire scnsors. Unfortunarcly, the Dallas
l-wire weather station 15 noe longer available, However,
there is still some interest in the kit and 1t was decided to
make a limited production run (maybe 50 kats).

Easy Track - Rotor Controller

This kit 15 not just for satellites, bul cen be used for
applications such as balloon tracking. The cotor interface
and hardware are complets. Steve Bible is cwrently
working on the softwarc. Somec of the difficulties
encountered include accurate motor control, differences
m the interface for different radhos, and the Bk memory
limit of the chip wsed
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The memory limit was being approached because of
the desire to include the protocals for many different radio
{xenal) inlerfaces. A possihle future progect would be o
develop a Radio Protocol Interlace Chip which could
translate anv radic protocol to a standardized interface.
Apphication devices could then just used the standardized
mnlerface,

DEP-110
This1s an all-mode 2-meter transceiver using a DSPTF.
It was developed by Bob Larkin and desenhed last vear
in 5T, Steve Bible has developed a dislog with Boh and
15 crealing documentation [or wsing the hardware in
different applications. Steve will investigate the
possibiliny of mming this into & TAPER kat,

After diseussion of the TIEP-10 and other projects, il
was clear that the industry trend of wiing more surlace
mount components would make 11 more didlicult o
procluce kils thal can he assembled by amatewrs. Another
kit idea brought up was some kind of casy surface mount
kit that could be used for learning proper surface mount
constuction techniques.

Publications
The newe DO CDs 2ee now avatlable:

Girew is heginning to scan old PSRs for the newslener
CT sel.

The TCPR/IP book will be delaved until after Grog
completes his dissertation.

Requlatory |ssues

UWE and NPRM 98-153
The FCC mindset of frequency band allocanhons s
counter 1o the concept of Ulra-Wide Bund transmission
systems, Duane Hendricks agress with the conunents of
the ARRL on the WPRM; recommends that TAPR docs
not nesd W file any comments.

RN-9949
This is the ARRL proposal o upprade 2 segment of 2,4
Gigs from secondary o prmary stas for Amatewr
Radio.

Multi-Use Radio Service (MURS)

The FOC has created a new unlicensed service (Part 85,
Subpart 1) arpund 150 MHz. The maximure power outpur
is 2 watts, but there are no moedulation or content
restrictions. Mote inlformation is available at
www.provide net/-prsg/murshome him. What
implications does this bave for ham radio?
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_ Mise. Old Business

Dioug is stil cvaluating Easy-PC schematic capure snd
PCB software,

APRS Working Group - The specification has [nally
been spproved. The working group is recruiting some
new mermber to replace those who have left

Mew Business

SDR Road Map

Steve Bible gave his view of the future of radio:
Software Defined Radios (SDR). It is the convergence al
the technologies of DEP, FPGA, higher speeds, etc. He
showed off his PSP-10 and talked about how hams could
=osily develop this new technology. [n order to make 1t
possible, all the steps need 1o be documented so that they
can be integrated together and people can build on each
other's work.

Organization Roles
John Ackermans expressed his desire w better define
specific roles and responsibilities in the organization, snd
the necd for individual Board members to represent sech
role to the Board. (The mwles would he things like:
membership, marketing, publications, etc.) John will
eencrate # list of roles and post in the on-line session.

Submitted January 2, 2001, Bob Hansen, Secrefary.

TAPR Board of Directors Online Meeting
Minutes - Quarter 2, 2000

[The TAFPR Board or Diveciors holds @ continiols meei-
ing on a private mailing lise, This Iy @ summary of the
discussions in that forum. [

Financials

The summarized finemcial statements as of the end of
1999 were reviewed. According to Jim Neely, Treasarer:
in layman’s terms, TAPR showed a 323, HHH net zain for
the vear. Cash looks pood, so whatever we're doing, iU°s
working pretty well,

Tim also sgreed to continue as TAPR's reasursr. The
hoard also expressed the desire to become more familiar
with both the financial transactions of the organization as
well as the office operations. A meeling is 10 be scheduled
with Jim and one or more Board members (possibly at the
DCC).

THNC-2 License

Dave Sumner asked whether TAPR might be able o
meke 2 limited licease for THNCs available o TRAC, the
national amateur radio orgenization in Turkey.

The major points hrought up included:
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» TAPR docsn't have the source code.

+ TAPR no longer has electronic copies of the artwork
or documentation.

o The desiun is old and some of the parts are ohsolete.

« It was not clear what it s they really want.

« Possible import restrctions to Turkey.

55 Radio Group Buy Possibility

An offer of 20 surplus data radios was made. From past
experience with the manufacturer, it was 2l that the
quality of the radio was low aml not worth the cost.

PIC KISS TNC

John Hansen expressed interest in having TAPR sell 2
PIC based KIS TNC that he has developed. Some
sencral discussion of kit pricing medels pceutred and it
was decided that a Memorandum of Understanding
(MOTT) needed 1o be developed with John regarding this
kit.

Miscellaneous

« Vaurious discussions in preparation lor Dayton were
held,

o [t was noted that the ampr.org domain had expirsd
due 1o lack of payment of the les 1o Network Solu-
tions. Gireg Jones to follow up with Bdale Garbee.

o It was suggested 1o look at www hearme. comy/prisd-
uctaivaicecreaton as a possible method 1o hold mfer-
active Board mectings or other discussion groups.
Doug McKinney plans 1o lnvestigale this further.

+ Some web site updates being done by CGreg Jones.

« TAL-2 kit sales and replenishment of Invenlory wers
discussed, A run of 25 kits is planned.

« The need to gt someone to do additional updates W
the wch sile was brought up.

Submitted December 31, 2000, Bob Hansen, Secre-
fary,

TAPR Board of Directors Online Meeting
Minutes for Quarter 3, 2000

[The TAPR Board or Divectors Rodely o continuons meel-
ing on a privae mailing list This is a summary of the
diveussions in that forum. |

Preparation of KISS TNC MOU

& Memaorandum of Understanding (MOLU} was
prepared W handle sales of te PTC-hascd KISE TNC
developed by John Hansen. The main igsues discussed
WETS:

v selling vs. purchase price

» cxil conditions

+ quanlity commitinent

» product nams
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» timelv reselution in tdme for publication m Q3T

Pharos iGPS180

Doug MceKinney is using the Pharos iGPS-180 GPS
engine in hiz business and olTered to sell units to TAPR
al a discount to the regular single quanfity price. Having
TAPR scll these to interested hams would ncreass his
purchase guantity and allow him to previde them to TAPE.
at the discount rate.

Koster moved that we aceepl the offer and move
forward.

There was no second or further discussion.

Minutes

The Board on-ling mimites from Quarter 1 and from
the HamVention were posted, Ackesmann moved o
accept the Q1 and Hamwvention Secretary’s rcporl us
submitted. Seconded by Bible. Motion was unanimaously
accepled. .

Financlal Statements

The June financial statements were posted by Jim
Mesly. He notes we spent $8350 more than we took 1n
during June, but that the year to date looks good.

There was a guestion on about an account listed as
EQUIPMENT-FLORLIDA, This is really the cquipment
and inventory now in Oklahoma, but the account nume
was never updated.

TAPR Credit Card

There was a request by the DCC organizers to have
access to the TAPR credit card to make it easier to handle
miscellansous cxpenses while planning and ranning the
DCC.

There is no TAPR credit card. Dorothy has a card which
is basicly used for offices cxpenses (petty cash) and
ardering parts. The oaly other major purchase we pul on
the card cach year is the DCC hutel cost at the end of the
conference. When we close the contract on the hatel, Greg
reviews the contract, signs it, then calls the hotel and
provides the credit card information.

For people other than inventory and officc
eguipment/sofiware/supplics the amounts are zmall
enough and infrequent encugh to ask for people W submit
reimburscment sheets. Allowing several people access to
the card would also make it more difficult o reconcile
bills,

APRS Working Group Status

Ackermann exprassed his [rustration with the lack of
progress of the AFRS Working Group in spproving the
latest protocol specification. Some discussion occured on
what TAPR could do to expedite the process.
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Eventually, both the quorum and & supermajority of the
Working Geoup approved the version 1.0.1 specification
document, 3o no further action was reguired other than Lo
publish the specilicatzon

SIG Malling Lists
Ackermeann lorwarded & message from Stan Horeepa,
administrator ol the APES SIG and the APRSSPTC 5165,

It szid that there have been alot of long, esoteric threads
on APRS SIG related to the APRS protocal and the inner
workings ol the svstem that have left the majority af 51
members exasperated, Since the message threads are
an-topic (Le., APRS), there is little he can do to syguash
thern. But, he fears that the 816 will lose its value to the
average user il the present rend contnues.

To alleviate the problem, Stan proposed Lo

1. Change the scope of the APRSSPEC SIG. Instead of
just discussing APRS SPEC issues, itwould bea looum
for ALL protocol issues and discussions conceming
the inner workings of the APRS system.

2. Change the scope of APRS 514 to ban the discussion
of protocol issues and [ocus more on wser 1OpIcs.

3. If the SICG members don’t got the message. to begin
moderating the APRS 51G.

Ackermann tesponded that Stan’s proposal looxed
sound and suggested that he also discuss the issue with
Steve Dimse.

Another concern was raised on the lisls regarding
spam!

"Why isn't the mailing list blocking messages from
wetomated systems/spam/other mailing lists? and ifitis a
subseribed mail address, why isn't Lyris double
checking?”

Good guestion. The answer is that this guestion has
come up several times in the pasl, and-after debeting it,
wi've always cnded up opring for an open st because af
the hassles of the closed List [ormmat.

The problem with & closed list s that many folks post
[rom addresses that are different from their subscribed
address (this doesn't necessarily mean two separate
agoounts -- many complex email envinmments show a
"From" address that's different than the subscribed
address). For those people, a "subseribers only may post"
policy causes problems.  And, dealing with those
problems is a *big* hurden on the List adminisirator. O
small lists, this isn't a big deal, but aprssig has something
like 1800 subscribers and that changes the equation.

S, our view has been that the (relatively fow) spam
messages thal pet through is an acceprable price Lo pay
for avoiding these problems. Lf there’s a strong fzeling
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that things should change, we'll certainly consider it. To
be honest, one factor in the decision will be whether the
list moderators are willing o undertake (he extra wark
this would enail.

Software Defined Radios

Steve Dible submitted a lengthy message shanng his
thoughts about Soltware Defined Radios (SDR). Tle
basicly fzels that ST is an exciting epproach with many
possihilities for amateur involvement. Ong is thal many
tech savvy people are computer types, but BF is & foreign
concept 1o them. This type of radio opens up the wark of
radio Lo computer tvpes.  So insteed of designing and
building a demadulator in ransistors and MMICs, he doss
it in software. Second, this intreduees BT o those who
are intimidated by it, Thind, here's where we can draw BT
cxperienced nypes into the digital wirld.

Lasl year in the Sep. Oct, and Nov 1995 QST, there
was a series of articles entitled "The DSP-10: An
All-Mode 2-Meler Transceiver Using a DSP IF and
PC-Controlled Tront Panel” by Bob Larkin, W7PTTA.
Boh's DEP-10 is 2 SDE by any other descriplion.

Sieve had no specific proposals to the Beard. He
wanted to inmaduce the subjest and get TAPR™s support
of this concept. Several positive responses from the Board
were submitted, and Steve was encouraged 1o pursue this
[urther.

greve later contacted Bob Larkin, the designer of the
DSP-10, on the possibility of having TAPE produce a kit
hased on the DSP-10. Bob was guite cxcited at this
suggestion, and Steve will continue to pursue this.

NADSD

What about the NADSD? 1 think we eilher need to
have sumeonc 10 keep it current, or close it down. Frank
Apuilar, N355H, managed the NADSD lists tor TAPR.1
suspect that whatever made him too busy 0 handle the
TPRS databasc prubably also had the same impact on the
NADSD.

The problem is the project is dependent on the inpuat of
a lot of individual groups, and [ suspect fow of them are
updating the raw information (2ny way 1o chock?).
Without a dedicated set of inpuls, there doesa’t seom L
be much point.

Life After Greg
Notes from working scssion of 3/18/2000 rcgarding
re-assignment of tusks formerly done by Greg Jomes:
« Weh page mainicnince.
Steve Dimse with help from Steve Bible
« Reconl DOC awdio and encode as MPS
Greg will handle unnil DCC with Doug as hackup
o Mailing list administration (for new lists)
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T.yris and Les Ziegenhals
« CD-ROM Generation
Greg will continue for now.
An automatic duplicating maching casts SR
¢ PSR articles
Bob will send weekly reminders for PSR deadlines.
« Look and Teel for Docurmentation
This includes kits, flyers, product sheets, and books.
Steve RBible will convert 1o Word templates for usc by
document clreators.
» OilTice support and managemacit
We need to do g brain dump ol Greg. OlTice is mnmng
on its own for now.
« Datzhase sdministration. (Membership database and
Point of Sale system)
Greg will eomtinue for now
» Project manegemant
Steve Bible
« Pars ordering  Inventory control
Sreve Bible and Joo Boroviz
» DOCC oversight
Tina Stroh and Sheila Bible
Stevi Stroh: ARRI. lizson, workshops, speakers, PR,
mailings, agenda, single point of contact
o Product line manager {(what sells)
Steve Bible

Inventory

Wi talked at Dayion about Jog selling off the swplus
inventory to make room [ur future siaff. [ think Steve B
was warking with him on that.

Kits and Products

T-238 Kits Sold out

The TAPI T-238 Kits are sold oul That's 1 ks
cald in 5 wecks, Not bad. But the discontinuing of the
Dallas Semiconductor Weather Station hit the kit hard.
Without 3 wealher stalion 1o hook up to it 1 doubt sales
will contimue and thus 17ve decided for the momenl noL o
make any mote kits. There is mumor that the Weather
Sration will resurface. If so we'll hring the T-234 back
when the demand retums.

Obsolete Kits

The board should think sbout removing the following
kits from production and plecing them into the old kits
column -- we either have very fow kits left or arc oot
wtally, Someone should check with Darathy to sce what
we have in stock end with Joo 10 see what he might be
able to kit from stuft be has.

=« EVM-RI

» MIC-Encoder

o DIPGS (he old one) not sure whal Lhe status of'the one

fior the M-10 15, We get these from Doug.
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» PE-232 DISC Header

« 98000 modem -- 1 think we have like 10 boards
lJeft....sp can do [0 more kils afier that [ don’t thank it
wiould be worth the elTort 4o run another board tun. |
was hoping we would have a FPGA design gning by
now.

+ 12K SRAM Upgrade -- Mavbe John can look at the
list T handed him at the DCC o s2e if we even =old
any of these.

« AN-03F (this kit never got completed -- 1l 15 close but
never found someone to finish the checkout and ge
the kits shipped -- we have like 100 kits with minor
fixes to the docs thal s reguired). [ seat all the pars
back to Joc to be put back into invenlory. We have |
think 90 orders for it and a letter probably needs 1o go
oul Lo thase saying that we are not doing the kit now
and probably add in a gift certiticats or something.
With the emerpence of Soundeands and soltwere this
kil s really out of the ranning.

pcc

Vanous discussions wers held in preparation for the
DCC in Orlando. Afrer the DCC, suggestions and
comments were collected for future improvements:

Possible Seminars:
« How to make a PCB (als ExpressPCB demo)
» SMT Soldering Seminar
= DEP Intro Seminar
s Ultra Widc Band {L"WE)
¢ SO
APRS Seminar - Make it all day Friday. Most APRS
papers submilted (o the DCC should be presented on
Friday, Pick and choose some for Samrday,
« Conduct the membership mecting differently.

Greg Jones Resignation

[ wwess Il make this my official slepping down
message -} Ul be around to help bulmy level of visibilicy
needs o he reduced to Zero in order Lo allow you gUYS 1
mald TAPR into what vou think it needs to be now. had
my chance and got us to the point 10 give you guvs a lot
mare flexibility then T had when [ took over. As you all
know when I took over we had almost no membership,
had no cash flow, had to move and restucturc the
business side of things, and wuork with no real cash in the
hank. What we had was a lew volunteers willing 1o work.
Sometime that is all it takes. Hopetully vou can take the
orpanization a little further down the road and hand it off
to someone else. That is about all we are responsible 1o
do.

TAPR Name

Some discussion was held on officially changing the
name ol the organization lo TAPR, Ine. in order lo move
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us away from having to explain Tueson (and even Packet,
since we're hroader than that),

That is what Greg has been doing informally for
sometime now, A lot of the smft that gocs out 15 jusl
TAPR. We are listed in a lot of the accounls we do have
for parts as just TAPR.

The TAPR name is a tradition, but shorfening _it to
"TAPR, Inc." wWas now seen as mole appropriate,
reflecting our efforty in the digital world we are m the
middle of The question was raised of what impact ths
would have legally and on irems such as printed materials,
checks, ele.

Submitted Junuary I, 2001; Bab Harnsen, TAPR Sec-
rerary

TAPR Board of Directors Online Meeting
Minutes Summary for Quarter 4, 2000

[The TAPR Board or Dircctors holds a conlinuous mecr-
ing on @ private mailing live. This is a summary of the
divenssions in that forum, J

Financlal Statements ;
Financial statcments [or Auwgust, October, and
Movember were posted 1o the list and reviewed

Morth American Digital System Directory

The hoard discussed the status of the NADSD, Smee
there is no one maintaining it and inpurt is spotty, 11 was
recormnmended to leave it on the web page, hul post a
nortice that some of the deta may be out of date,

Director Roles
Tohn Ackermann proposed that the dircctors ke on

formal responsibility for specific subject areas. The
supirested arcas ineluded:

+ Membership Threclor

= Marketing Dircctor

» Project Dhrector
Manufacturng Dircctor
Publications Director
PSR Dircctor
Web Director
SIG Dircctor

New Directors ] _
Discussions were held on wha o appoint 1o director
positions vacated by Greg Jones and Bamy Melamon.

Here is Barrv’s resignation statcment:

1just want to say that it has been a genuine pleasure to
be invilved with the board of TAPE, one ol the very fow
organizations (or should T sav the only ur{_g_au}ization'?",l in
the hobby that has escaped the map ol becoming a sty
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scl-perpemuating bureaucracy. I regret that my interest in
packet radio matters has waned in recent years, and T can't
justify occupying 2 board position when 1'm net prepared
1o do o regsonable share of the work that needs to be done.
Hopefully, the board can use the remaining vear of my
werm ta allow some "new blood” to eetinvolved and make
5 confribution.

Needless 1o say, Lintend Lo remaina TAPR member (in
good slanding since 1985}, and I'1l continue o lurk on the
periphery... who knows, { may even jump intd & praject
ur two at some point. In the meantime, [ have 0o s2gc
advice to dispense... TAPR'S strenath has always been the
core of doers on the board (with CGreg in 2 class by
wimself, of course!), and that’s as healthy as ever - ik,
keep on do'in!

Happy holidays to all,
Barry

peC and Dayton Activities
Greg provided a brain dump ofissucs related to runmimg
the DOC and the cvents ot Duyton

TCPIP Book
The board discussed the current dispusition of the
TCT/IP book and about the best way to distribute il-

Digital Voice

Tome discussion of digital voice m general, and the
yocoder project in particular wers held. The consensus is
' too early for setting standards.

Web Pages

(Grey provided some & dvice on how the web pages are
structured and the best wiys t update them,
Submitted February 17, 2001: Bobh Hansen, TAPR
KSecratary

ARRL and TAPR Digital Communications
Conference Proceedings Now Ayailable on
CD-ROM

The Digital Cammunications Conlercnee and the
Compuler Networking Conference proceadings are 0owW
available on CD-ROM. The rosson is simple, the supply
of printed versions of these older procecdings are TUNmng
oul  We wanted to make sure these proceedings and
athers will still be available once the printed versions
were pone. The proceedings have been converted 1o PDF
and are searchable as well as printable. There are currently
3 discs available.
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Disk 1 - Proceadings #1 - 10

This CD includes the conlerenct procesdings seved in
Adobe Acrobat PDF format and can he searched of
printed.

Price: 533.00 includes available procecdings m print.

10th Computer Networking Conierence 1991

Oth Computer Networking Conference 15590

th Cmn]:uuiﬂ'l‘iem-urkjﬂg Cemference 1959

7th Computer Networking Confercnce 1988

gth Computer Networking Conference 1987

%(h Computer Networking Conference 1936

1 st-4th Computer Networking Confercnce 1981-1983

Disk 2 - Proceedings #1 1-16

This CD includes the conferencs procesdings saved in
Adobe Acrobat PDF format and can be searched or
printed. Awudio and pverheads from each conference ars
ineluded as available. Audio from the conferences are
prezented in RealAudio format.

Price; $32.00 inchules availphle procesdings in print.

16th Computer Nemworking Conference 1997
(CT) contains Conforence Audio)

15th Computer Networking Conference 1956
{(CD contains Conference Audio)

Lath Computer Networking C onference 1993

13th Computer Networking Conference 1994

th Computer Metworking Conlerence 19593

1 1th Computer Networking Conference 1992

Disk 3 - Proceedings #17-19

This CT) includes the conierence progesdings suved i
Adohe Acrobat PDE lommat and can he searched or
printed. Audio anil overheads [rom each conference ar
sncluded as available. Audio [rom the conferences ¢
presented m Real Audio format.

Price: 533.00 CD-ROM only.
Price: $50.00 includes availshle proceedings in pont

1oth Digital Communications Conferencs 200
{CD contains Conference Aawlio)

180 Digitul Commumications Conference 1960
(CD contains Conference Audio)

17th Digital C ommunications Conlerence 998
(CD containg Conference Audia)
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TAPR 900MHZ FHSS Radio Design
Update

Frad Pecrenhoem, kefiig
Jenuary 28, 20401

After all has been tosscd about in this project 1
scoms that the principal plavers out there, 1.2 the puvs
doing the work, are deing a hang up job. 1t is taking
software hacking, hardware hacking and a lot of prime
time away from the other aspects of the hobby to get
things to this stage. 1 am hopeful that we will be sble
o get more frequent updates out to the web page so
that all of vou can follow progress closer.

Digital board status

After muoch head scratching, software massagng
and hardware hammering, the crew reports that 1t 1%
fnally starting to see a glimmer of light at the end of
the wnnel. To this date they have the following
accomplished:

1. Ethernet interface is working.
2. The Seral interface is working.,
3. Download of FPGA appears good.

4. The SDSI version 7.4 tools have their problems fixed

anil are working.
3. HTTP server is lunctioning properly.

Items that need to be tested and hammered oot inchade

1. The total DC cwrrent draw of the operating board.

2. Fully wning put the FP{GA.

3. Check out the D-A converter hase-band data output

4. Check out the A-D converler hase-band data
input,
5. Run the Harmis demoddulatar throuph its paces.

Check aut the two screen shots that Tom MceDermott !

has provided to get a preview of what things will Iu:u:ul-:'.:,,.‘,,_,IL

like. There have becn many software fixes andp
programming changes made by Tom in this endeavor
as well as the hardware hacking. Itlooks like it is now
coming to fruition with this progress report.

RF board status
The crew reporis that the transmitter is gelting good

sipnals to the RF PA at this point but the output of the §

PA is only +15dbm instead of the +30dbm that it
should be, One theory for this is that perheps there is}
something wrong with the ourput-matching network
It was alsa learned that the RF T/R switch is showing

in excess of a 10db loss on TX. The RF low-pass filter|

i showing the same problem on fransmit, bul on
receive has a very small amount of loss. The receive
LMA has no gain showing, but on the bright side it is
showing #o loss either, That is about a 15db problem.
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Educated guesses point to the matching network on the
ouztput apain for this problem.

The mixer/down-converter is not producing an 85 M-
IF output. The LO signals sre pood; the BF signals are
loww due to the LNA prohlem mentiongd earlier.

One other bright picture herc is that the TX LQ
modulator has very good carrier balance without oull
adjustment, running hetter than the -70 dBC measurament
limit.
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Digital Radio in the New Millenium —
Some Thoughts on Where We Are, and
Where We're Going

iohn Ackermann, MELTER
President, TAIR
nBurElnprong

The dawn of the 20th century saw tremendous
technological change. Within a decade or two cither side
ol 1900, the telephone, automobile, arplane, and wireless
all came into widespread wse.  All these devclopments
served to bring people closer together, making the world
a smaller place.

When future pundits examine the beginming of the 21st
century, | think (hey will lind that similarly profound
changes took place around 2000. In partcular, they will
ses that tochnology was crealing an even sialler world,
one bound together by digital communications. The
Tnternct today, as big as il is, is only a working model of
the digitally connccted world we'll see in another fow
years. Anil, while today wircless netwarking is just
coming into its own, untethered digital systems will
hecome & larger and larper part of the inlerconnected
world of the fumre.,

In shuet, the technology fransformation going on nght
now is the shift from a wired enalog world to & wireless
digital one. And hams ought to be nght m the middie of
i Are we?

It's easy to say that amateur radio is not Keoping up
with the times - slter nearly 20 years, most packet aetiviry
iz still at 1204 bps while the typical telephone modemnow
claims 56 kbps, and in many 2reas wideband access at
hundreds of kilobils per sceond is available. As s result,
rraditional’  packet activity like BBS operation is
disappearing in many parts of the waorld, From that,
many folks assume that "packet 15 dead ™ More generally,
there seems Lo be a common view that ham radio has lost
its ability o inpovate. | disagree with both these
perceplinne.

We gre continuing to innovate, and we have al least
two windows of opportunity for important advances that
will keep amateur radio meaningful for a long Lme 1o
come. One of them involves hetter application of hings
we already do, while the second puts us on the leading
edge of echnical development. The rest of this article
introduces these areas where [ think we can make a real
difference il we move guickly.

And we must move guickly, becanse time is short. The
commercial world will pass us by if we decide to think
ahout these things for a few yeurs before doing them.
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Portable Wireless Data Networks

We're alrcady heavily involved in an activily that the
commercial world is jusl starting Lo exploit; portable and
mobilc wireless data comumnications. T think we havea
window, @ short window ol perhaps 1¥ months, to
integrate the technologics we™ve already developed -- first
und foremost, APRS, but also our TCP/LP networks - inlo
tools that are useful 1o the community at large. In the TS,
one of amateur radio’s reasons for existence is to provide
publiz service, and integration of APRS and other data
tools into our toolkit could add 2 lot of value. Lot me point
out just a [ew of the possible applications.

First, there's traditional APES activity, Tactical
position information is neat, and weather stations provids
valuable information {a fact which the 18 National
Weather Service is starting notice). Howewver, the
messaging capability in APRS is a tool that we need o
sell a5 well. APRS messaging is as capable as the mobile
phone messageing systems (hat are STArTing W AppearT.
Short, real-time messages (rom porlsble devices can be
very valuable in an emerpency siluation, Tn addition, the
"iny web pages” that APRScrs are now USINE CAN COTVEY
information as usefully — if not yuoite as graphically -- a3
any of the purtable web deviees.

Our capahilitics aren’t limited 10 APRS. There arc
public service applications where we need 10 move more
dats than the APRS model supporis. We could be doing
auch more with our existing packet radio technology,
particularly TCP/1I® applications, than we are. We could
be providing portable (laptop-based) systems W ith emuil,
conferencing, and even modeast graphics capabilitics, nla
very reazonable cost.

This isn’t meant to be & how-to guide, but consider this.
W have all the pieccs necessary e build purtable 9600
baud, TCI/IP capable systems, using a weh browser as
the interface, for perhups $300178 each. Stamwith a Tekk
radio that will give you a couple of wans at UTF, and
handle 9600 baud micely, for lezs than 8150 (or converl
surplus TJHE HTs for oven less), Add a Baycom 9600
wand modem that attaches to a computer parallel port and
costs less than 5100, Use SVIAGW's Windows 93
network driver soffware, which costs 528 to register, and
gel rid of the excuse that TCP/P requires a wser-hostile
program like INOS, Or, run L, which supports the
Baycom modem directly and lets your station be &
network service provider, rather than simply a user.

Add a second-hand laptop and 2 UHF yagi antenna, and
you have a complete portahle packet station that can do
email, multi-user conferencing, and even web browsing
using 2 familiar praphical interface; with e SVIAGW
software, you can usc the same web brower, email client,
ete, that you use when on-line, To provids solid coverage
for those low power radios, you might want 1o build a
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UHF digital repeater {which can be a surpnisingly low cost
project).

Do you think your local emergeney group could be
convinced that a capability like this wouldbe a pood idea?
It may take some work to inteprate these stations most
effectively into emergency communications plans crested
with only voice comms in mind, but the end result could
he drastically improved communication reliability during
a crisis. And, by the way, when there’s no emergency
going on, these systems could be a lot of fun to play with;
how about providing a local "chat" server, or even
RF-based web pages, for local users?

Better use of APRS and portable data terminals m
public service communications is an cXereise in syslems
integration using technology that’s already available.
The challenge is much more political than technical; it's
a matter of making packst rudio visible and available to
the other aspects of our hobby.

At present, the amateur APRS nstwork in the US has
coveragc that excesls any of the commercial systems, and
we have the distinet advantage of being able to change
our network very quickly to adapt to commumicalion
emergencics.  Put we only have a short window of
opportunity, The commercial services arc out there and
they'rc growing. They have public awarcness that we
don't. Web-enabled mobile phones and wireless devices
like: Palm-Pilots are quickly entering the marketplace and
the public eye. We necd to move guickly to make APRS
and other packet operations an integral part of emergency
communications planning hefore our capabilities are
pvertaken by the commercial telecom providers.

Software Defined Radios

Our sccond window of opporunity 15 a bil more
tumristic, It moves us away from packet radio and into
the broad area of digital radio. The buzzword is
"Software Defined Radie," or "SDR." In short, an SDR
is a radio thet replaces most of its analog components with
digital signal processing ("DSP"), DEP is the usc of
special purpose CPUs to process signals in the digital
domain. DSP can implement frequency conversion,
filtering, modulation, and demodulation in soitware.
Because these functions are defined by soltware, not
hardware, DSP desiens are extraordinanly flexible.

We can't do it now (at least not economically), bul the
ultimate SDR. vision is a radiv in which the only anelog
components are the power amplifier and receive preamp.
Those devices connect o high-speed digital-to-analog
and analog-to-digital ICs and all the lower level stages are
done by DSP. The flexibility of such 2 radio is enormos.
Tt can operatc on any frequency within its design renge,
using any bandwidth and any modulation scheme, wilh
no hardware chenges. The radio is defined by its
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software, and to change ils characteristics, you simply
change the software,

Why are SDRs important to ham radie? Many hams
complain that experimentation is no longer possible
becuuse the technology needed o be on the leading edge,
such as tiny surface mount components with hundreds of
leads, is too difficult for most amarcurs to work with, and
too cxpensive o buy for experimental purposes (blowing
up & 5100 IC creates a different [zeling than smoking a
resistor!). There’s also a very real availability problem
for "old fashioned" components with wire lewls. And,
technical information vn the special-purpose chips that
have replaced traditional componcnts may he very hard
to come by,

These problems combine to make it more difficult for
hams o do leading edgs hurdwars products, The SDR
offers a different way for us o view cxpenmentation. An
SDR with an open design and open software can provide
a perfect platform for ham tinkening,

Picrure an 3SDR with a frequency range of 10kHz to
30MHz (we can do better than that, but let’s kecp it
simple). With a box like that sitting in your shack, and
some development software running on vour PC, there’s
no HF mode that’s beyvond vour reach. Moving from AM
on 160M to digital voice with with forward ermor
correction on 10M requires ne rebuilding, just
TCPIOETAMImINg.

With SDRs, our emphasis shifts from hardware to
software, and we use compilers rather than soldering
irons, but we are back in the business of "advancing the
radio art” through experimentation. IU's a pardizm shift,
and it may be uncomiortable, but it's one we'll have 1o
make sooner or luter; the commercial warld is moving
toward SDRs, and there’s no resson we shouldn’t be
moving with them. In fact, we have a window of
oppartunity Lo be on a par with the commercial interests.
SDEs are new, and the commercial world hasn’t figured
out just what the standards should be. 1f we move
quickly, we can help created the standards.

Just as open source software like Linux has shown that
hackers can compete on even lerms with the big boys, a
ham SDR platform can let us go eye-lo-eye with
commercial radio developers. Clever programming
doesn't reguire multi-million dollar research facilitics.

Mow, we can’t do the ultimate SDE vel. Componcnts
that operate at VHF and even HF frequencies are still [ar
bevond the ham budget. However, those prices are
coming down, and in the meantime, we can got our [eet
wet with a hybrid SDR that fesembles a maditional radic
down to the last TF in the receiver, and the modulator in
the transmitier. The "back end” of the radio is replaced
by low cost DSP components that are available today at
rensonable pnces.
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In fact, a computer sound card cen be the heart of an
SDR designed for HF narrow-band modes like PSE3 LS
QST published an article ahout such a beast last summer.
A slightly higher-performance DSP engine can handle
wider bandwidth modes like 35B, AM, and FM. The
DEP- 10 2m radio project, also published in QST, shows
an cxample of this. These projects are just the slert af
what we can do with SDRs; all we nced 15 Lo get the
hardware engines and soltware tools oul to the
experimenter communily.

TAPR’s Role

What's TAPR doing to support these two mitiatives, Lo
help us take advantage of the windows of opportunicy
belure us?

We've becn supporting wireless networking for a long
lime. TAPR is the primary mecting ground of the APRS
community, and we will continue to support advances in
APRS. We will glso support dovelopment of the portable
network terminel concept 1 desciibed, although frankly
the challenges we facc with this project are political,
oraanizatiopal, and operational, not technical.

On the SDR [ront, TAPR hus committed to help make
SDR kits aveilable to the ham community, and to supporn
those who want to develop code to mn on these engines.
We hope Lo announce our first kit shontly, and we already
host 2 DSP mailing list whers coders have heen discussing
software modem design techniques for quite a while.
TAPR sees the Soltware Defined Radio as a perfect
opporlunity for our "enabling technology” plulosophy -
by making gencral purpose SDR engines, and the tools 1o
program them, available, we cnable hams 1o onee again
become experimenters on the leading cdge of
communications technolopy,

TAPR iz a membership organizalion, our idecas come
fraom peoplc who are passionale about radio. 'We help
those people turn their ideas into products that benefit
ham radio. What are yorr ideas? We'd love o hear from
you, and if you’re as exgited about the future ofham radio
as we are, we'd love o have you as an active TAPR
memher.

TAPR DCD with MX614 Modem

Steve Bible, M7THPR

[The fallowing is @ summary of @ discussion thread from
TAFPR’s PIC SIG.]

Boy, has this thread spread its branches. Letme my and
summarize a [ew comments and make an input Lhat
hopefully helps point people in the right direction.

Jay, KASOKT first askedd:
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Does eryone know if the TAPR DCD mod will work with
Mx614 modem based TMCsT? We can gel very incxpen-
sive modems 1w, hut radie’s arc sl prelly expename.
MF1's data radia iz the cheapest one bt it doesn' provide
squelched audio so won't work with cheap modems, I it
will work, pre thefe wiring directions anyplece? Ifanyone
hizs any ideas, [ would appreciate them.
James JelTerson said:
TAPR s DD kit needs a clock sipnal lo work. 1fyou caz
generate the clock in (he software and fed it mto the
hardware then it will work.
The DOD kits are still available. Tlowever, s Jumes
mentioned, the TAPR DCD mod kils assume instellation
ina THC-2 thus the requirment o have a clock signal,

1t is possible to consmuct a "hardware” DCD using the
NR221 | chip without a clock. Take s look atthe XR2211
dats sheet and there's & configuration of the 2211 that can
he used [or DCD detection.

Yiou can also implement @ DCD in software such as
James has:
I implemented the TAPR kit in & PIC. The edges are &
little rough, but it shoaldn't ke moch effort to make il
work. Tty looking at: www,dcs kmedia.com/-jief-
fers/packetpic/
or John Hansen:
Shameless plug: The PIC K185 mode TNC that § did for
lazt Movember's issue of Q5T is MX-614-based znd has
software DOD built into i, s0 it can rum open squelch.
Also take a look at the TAPR DCD mods weh page at

www tapr.org/taprhiml/ded himl

vou can download the assembly manual. Though T did
just check it and see that the schematic diagrams are not
in it Must be from the old davs of photo ready menuals
=)

The kils are an extension of Eric Gustafson’s paper
n(an We Continue to Tgrore Level One?" in the Tth CNC.
1 would recommend reading Eric’s paper. Herc's the
abstract from:

www_tapr.org/taps htmiFencl7 himl
ARRL 7th Computer Nerworking Conforence 1958
Can We Continue to Tgnore Level One?

by Eric 5. Gustafson, N7CL

Ahstract For some reasen which I cannot fathom, there
his heen a great reluctanee to specily of even to provide
guidelines for the vanious level 1 tssues in the amatsur
packet radio systemn. Thes reluctance lraces hack all the
wiay 10 the very sarly days ol packe? tudio d.-e:*-'n:lngarnm!.
[ find fhis situation very strange indeed sinee if level 1
izn'L working. all the other levels of the protocel which
everyone egoms eager o specily doun to the last bat
position are all imelevanl,
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Im thiz paper I will chooss ope of the most
consistently borched and yel most casily cor-
recled level T parameless, the modem’s data
carnier detector, [ will show how the perform-
ence of our present packet syastems con be
mmproved by carelul considerstion of even
just this simple level | issue.

Tony, KDTTA, mentioned the PacComum
DCD mod kits, They are essentially the
same thing as the TAPE DCD kits. There
are fwo DCD mod kits sold by TAPR. One
ol which works with the TCM3105 modem
chip. The med taps off a clock signal that
comes from the TCM3 103,

Cruy Story, KCSGOI, mentioned that the
MX-614 has energy detect, which is true, It
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