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Thank you for your interest in 
PacComm amateur radio products. 

PacComm Packet Radio Systems has 
been designing and manufacturing a 
wide variety of wireless data commu
nications equipment for the amateur 
radio and commercial markets since 
1985. Tens of thousands of units are in 
use around the world in many diverse 
applications. 

Some lnterestin Stories 

ToughEnuf! 

David Chesser, KA9NHL, tells this 
fascinating story about aPacComm 
HandiPacket. 

Seems David's group likes to 
launch high altitude balloons - big 
ones. Recently they launched one 
which had the lift to carry an 8mm 
video camcorder, GPS receiver, 
440 MHz radio and packet TNC 
(the HandiPacket). 

The balloon was tracked well by 
the MacAPRS program to an alti
tude of 86,000 feet, whereupon it 
burst and decended some 14 miles 
at terminal velocity. 

What was left? The camcorder was 
smashed, the 440 MHz radio was badly 
battered. The GPS circuit board was 
broken in half. 

As for the HandiPacket: Upon remov
ing the case the EPROM body was 
found with the pins sheared off. After 
removing the pins from the socket a 
new EPROM was installed and the 
HandiPacket came right to life and 
worked perfectly. 

World's Smallest Packet Station 
" 111111111111 

Standard Communications introduced 
a super-miniature handheld radio at 
Dayton this past Spring. To demonstr
ate how small it is, they wanted to put 
together a very compact packet station. 

They were aware of the HandiPacket 
on the MIR Space Station and called 
PacComm to see if a HandiPacket 
would be available for use in their dis-
play. · 

Instead Bob Klock in our Engineering 
shop custom built a 1200 baud AX.25 
TNC in a case only 2.5 x 4.0 x .75 
inches using some of our commercial 
surface mount boards. 
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Standard teamed it with a Hewlett
Packard HP-100 palm-top computer 
and their new C108A radio and put the 
entire thing under a plastic dome in 
their display. 

In order to better identify our TNC, we 
had a callsign badge vendor make a 
nameplate with the words, 'Minaiture 
TNC by PacComm.' As you see in the 
cover photo, the name badge was 
larger than the TNC ! 

internally. Ready to take on your 
sailboat! Now switchable between 
GPS and terminal. 

111 AD-4 analog-to-digital converter 
board to fit TheNet XU Node sites 
and an PacComm TNCs with 
Release 3.3 firmware. Measure 
received signal deviation and 
strength, voltage, temperature, etc. 
and transfer tl1e readings over the 
packet network. 

• The CoaxLAN is now 
available in two 
models to better 
support botl1 ROSE 
and TheNet nodes. An 
RS-232 model to 
connect to the 
DataEngine ® is in the 
works for release later 
in the year. 

Total View of Wodd's Smallest Packet Station 

• An accesssory is now 
provided for APRS 
users: the APRS 
hardware single po1·t 
switch. This allows 
both a TNC and GPS to 
be attached to the same 
port of a laptop 
computer and 

NewPmducts """""""'"""""""--
Continuous product improvement is 
the policy at PacComm. 

Since our last catalog we have re-writ
ten several product manuals in a new. 
clearer style, updated the circuit boards 
for the TINY-2, MC-NB96. AD-4, 
SPRINT-2, as well as bringing out new 
products. 

• SPRINT .. 2 - A low cost, high 
performance packet controller. 
Makes a perfect 9600 baud TNC for 
the shack or BBS port, and can be 
configured as a network node at 
speeds up to 56kb. 
Be sure to read the SPRINT-2 
catalog description to see just how 
much value PacComm offers in the 
lowest priced 9600 baud TNC ! 

111 SPRINT-2/RF A SPRINT-2 with 
built-in radio. 9600 and 19.2 kb off 
the shelf. (Available soon). 

• PacketPet for Windows - A 
flexible, friendly Windows program 
for packet and PacTOR. 

II TINY-2/GPS - A TINY-2 
TNC with GPS receiver mounted 

controlled by the APRS program on 
the computer. 

• The TINY -2 MK~2 has been 
updated. A few of the new features 
are: Jumper selection of bank 
switching for 111eNet and ROSE, 
mounting holes and connection pads 
for an integral GPS receiver, 
EPROM switch may be configured 
to switch the serial port between GPS 
and terminal functions. 

• The MC-NB% has been redesigned 
to allow operation up to 57,600 bd 
just like the SPRINT-2. 

New Ffrmware Features 

• Expanded GPS support works with 
all NMEA- 0183 capable GPS 
receivers. Any NMEA string may be 
selected and transmitted by a variety 
of methods. 

• Users of ROSE networks will find a 
new connection macro very 
convenient. Simply enter (one time) 
the call of your local ROSE switch 
into MYROSE, then a connect 
command will take the form C 
callsign@ address. 



• PacComm firmware is now available 
for upgrading the Heathkit ~ocket 
Packet. See the PacComm 
Firmware page for more details. 

PacComm commercial products of 
interest to amateurs 

• Automatic Vehicle Location 
Modems. With PacComm's 
extended GPS command set in 
commercial firmware releases, 
automatic vehicle location systems 
are increasingly using PacComm 
commercial products. TNCs with 
built-in GPS receivers and radios are 
our speciality. 

• The l1ilf. PacComm Wireless 
Modem- Our new Super TNC. 
Features fast 80182 processor, 
multiple serial ports (one dedicated 
to a GPS receiver), and MX-589 LSI 
high speed radio modem chip with 
software selectable baud rates from 
300 to 38400 baud. The optimum 
filter is switched in circuit for each 
data rate. A low power/sleep mode 
cuts standby power to almost zero. 

•Minimum Shift Keying (MSK) 
adapter, model -24M. The most 
convenient way to higher speed 
packet without doing radio 
modifications. Not compatible with 
previous 2400 baud modem designs 
by other manufacturers. PacComm 
now offers the latest MSK 
technology on a simple modem 
disconnect header board to fit your 
TNC-2 clone. 

• Dumb modems - Sometimes all 
that's required is the transition from 
RS-232 signals to audio tones (with 
the protocol handled in the host 
computer(s)). PacComm has a range 
of modems for both RS-232 and 
TfL, both encased and 
circuit board-only models 
giving you radio control 
over the port. Models for 
AFSK. & MSK, lTL,··· -· 
RS-232, & RS-422, and 
both asynchronous and 
synchronous serial 
connections. 

• OGPS - PacComm now 
supplies many dedicated 
Differential GPS links to 
the commercial world. 
Watch for OGPS to come 
down into the amateur price 
bracket! 

PacComm 's New Teie2hon.e BBS 

PacComm's landline BBS is now run
ning Wildcat version 4 software. We 
have a number of product files, help 
files, and interesting shareware pro
grams available. 
You may place credit card orders via 
our BBS. 
Ordering Information 

We gladly accept telephone orders 
during normal business hours, Mon
day through Friday, 6 am to 6 pm 
Eastern Time. Our numbers are listed 
below, and on the catalog order form 
and on the back of the catalog. 
We accept the following major credit 
cards: 
- MasterCard 
-VISA 
-Discover 
- American Express 
-Diners Club. 

Credit card orders must include card 
number, card holder's name, card type 
and expiration date. 
Bank checks, money orders, and direct 
wire transfers are also accepted. 
We are happy to ship COD within the 
United States. 
International Orders 

PacComm will gladly ship orders to 
any country (other than those prohib
ited by US government technology 
regulations). The following interna
tional terms apply: 
All orders must be pre-paid by money 
order, wire transfer or credit cards 
listed above. For information on wire 
transfers, please contact the PacComm 
Sales Office. 

PacComm TNC and 9 Volt Battery 
Used in the Standard Communications's Ezhibit 
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PacComm announces the ·SPRINT-2 
High Performance Packet Controller, a 
new third-generation packet controller 
designed for the second decade of 
packet. 

The SPRINT-2 is the ideal TNC for the 
modem (9600 bps & faster) packet 
station & for BBS, satellite and NODE 
use. 

The SPRINT-2 is built for reliable high 
performance, yet is very affordable. 
Uses reliable, tested technology 
(G3RUH modem, TNC-2 CPU archi
tecture) with large-scale programma
ble logic circuits to reduce cost for 
solid, reliable performance. 

Firmware Features 
PacComm firmware uses T APR style 
commands with many PacComm ex
tensions and improvements, including 
KISS (see PacComm firmware page 
for more details). 

• Special command set to support 
Global Positioning System (OPS) 
receivers. APRS compatible. 

• Special commands support 
Deviation meter and Signal 
Strength accessory board (see AD4 
page). 

• Personal Message System features 
forwarding, reverse forwarding to 
other PMS & to BBS. Forwards via 
network connections or directly. 
Many powerful features. 

Di;ital Section Features 

• 512kbit (64k Byte) EPROM. 

• 128k RAM provides 64k of 
Personal Message System storage 
and large send and receive buffers. 

• TNC-2 compatible design works 
with any TNC-2 EPROM. 

• Bank-switching circuit for TheNet. 
Ready to run TheNet XU or later 
EPROM. 

» No wiring modifications required, 
just set jumpers. 

• 9.8 MHz CPU clock speed and 10 
MHz rated parts are standard. 20 
MHz CPU option. 
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.. 
The PacComm SPRINT-2 Packet Controller 

• Terminal baud rates from 9.6 kb up 
to 57.6 kb for satellite file 
downloads without dropped frames. 

FAST 

POWERFUL 

RUGGED 
RELIABLE 

QUIET 
SENSITIVE 

EXPANDABLE 

INEXPENSIVE 
TWSISNOTA 

TOYTNC! 

Modem Features 
1111111111111111111111111111111111111111111111111111111111111111111111c1111111aaaa1m11c 

• G3RUH design modem with PLL 
demodulation for . outstanding 
performance. 

• Two independent modem transmit 
and receive filter sections to allow 
jumper selection of two radio baud 
rates with optimum transmit and 
receive filtering for each. 

• Radio b(lud rates from 4.8 kb up to 
57 .6 kb are supported for fast 
satellites and network node use. 

User Features 

• Six LEDs. Power (red), Connect 
(green), Status (yellow), Push to 
Talk (red), DCD (green) and OPT 
(a multi-purpose dual color LED). 

» When used with the CoaxLAN, 
red and green indicate transmit 
and receive data on the LAN. 

• Black anodized aluminum case; 
rugged, attractive, and RFI/EMI 
resistant. 

• Extensive RFI/EMI filtering. This is 
aquietTNC! 

Reliabili!I Features 
• Radio and serial port lines 

extensively filtered against RF and 
noise effects. 

• NMOS (not CMOS) RS-232 
interface ICs for increased 
resistance to volta~e spikes. 

• Major RS-232 and radio lines and 
power feed are protected against 
power spikes with on-board surge 
surpressors (Transorbs). 

Network Features 
i1m111111111mmmm1m11m11mm1mm1mmmmm11111mmm1mm 

• TNC-2 EPROM compatible, 
TheNET X 1 ready, Processing 



power and modem performance for 
serious throughput. 

• PacComm's Coax.LAN circuit is 
built in for easily interconnecting 
multiple SPRINT-2s for node 
stacks. Works with NET/ROM, 
TheNET, and ROSE. No more need 
for diode matrices! 

» Interconnect the SPRINT-2 to 
TINY-2 and MFJ node units by 
adding Coax.LAN adapters to 
those TN Cs' TTL ports. 

Standard and Optional 
Accessories 
1co11111caccc1:11:cca11a1ccc111acc:1c:ccm::ccoccc:1cc:c::ccc::c:::cc:c:ac:1c::ccc::::cc1 

The SPRINT-2 is delivered with: 

• Operating Manual and 'Quick-Start 
Card' (Standard and Satellite 
models only). 

• Hardware Manual with all 
schematics 

• Computer cable to fit 9 pin PC serial 
port. 

• Unterminated radio cable. 

G3RUH Modem Technology vs. Other Modem Designs 

Let the Buyer Beware! 
Other manufacturers use either a single chip modem design for 9600 signals, 
or some provide a 'simplified' design similar to the G3RUH modem. 
They may create a' similar' design to avoid the costs oflicensing the G 3RUH 
design, or to save a few components, but 'similar' designs do not have the 
G3RUH performance. Modem design is no place to cut comers! 
PacComm designed and builds an integrated circuit 38.4 kb commercial 
packet modem using integrated circuit modem technology. It has excellent 
performance in closed systems (signals between like units), but the G3RUH 
design was planned for and excells in amateur service. 
Ask around-whichmodem designs are working and which are giving people 
trouble? Why do the majority of 9600 satellite stations use the G3RUH 
design? Why do the satellite builders use the G3RUH design? 

PacComm has been building G3RUH 9600 modems since 1988! We have 
built more than all other US manufacturers combined. We also know it costs 
less to build an integrated circuit 9600 TNC, but we do it the right way. (By 
the way; how come our unit costs less than the 'cheap' kind?) 
Do you wantto be a guinea pig for some corner-cutting manufacturer?Think 
it through before you buy! 

• Modem configuredfor9.6 and 38.4 
lbps. 

Node Model 
• Power supply (120vac to 12vdc)' • 32k RAM. 

and cable. 

RF Baud Rate vs. Bandwidth in 
the SPRINT-2 implementation of 
t:Qe G3RUH Direct FM Modem 

4.8 kb 8 kHz 

• Accessory socket cable plug. 

SPRINT Models 
The SPRINT-2 is offered in four con
figurations: Standard model for ham 
shack and BBS use, Satellite model, 
Node model, and a 20 MHz Backbone 
model. 

St~ndard Model 

• 128kRAM. 

• Blank 27C512 EPROM (factory 
burned TheN et X 1J or ROSE at $15 
extra - please specify all parameter 
defaults required). 

• Modem configured for 9.6 and 38.4 
kbps. Other speeds updn request. 

Backbone Model 

• 32 k 70 nanosecond RAM. 

• Blank 27C512 55 nanosecond 
EPROM. 

• PacComm firmware including 
PMS. • 20 MHz CPU running at 19.6 MHz. 

• Main modem filters configured for 
9600 bps and auxiliary modem 
filters unconfigured. 

Satellite Model 

• 128kRAM. 

• PacComm Firmware. 

• Modems configured for 38.4 and 
57.6 kb. 

Custom RAM sizes, CPU speed and 
modem filters available on special 
order. 

9.6 kb 15 kHz 
19.2 kb 30 kHz 
38.4 kb 60 kHz 
57.6kb 90kHz 

But it can't do 1200 baud!? 
Probably 98% of the people read
ing this catalog have at least one 
1200 baud TNC. 
With all the new 9600 baud capa
ble radios, you're thinking the 
time is right to move up to 9600. 
So why in the world would you 
want another 1200 baud unit? 
You already have a 1200 baud 
TNC wired to a 1200 baud radio, 
so why discard the cable and radio, 
as well as your 1200 baud TNC so 
you can have both 1200 and 9600 
baud packet in one box? It serves 
no purpose! 

Spend your money wisely. Keep 
your 1200 baud station and get 
expandable next generation equip
ment for 9600 and beyond. 

If you are just getting started and 
also need 1200 baud capability, 
look at PacComm's TNC-NB96. 
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Product-> SPRINT-2 TINY-2 MICRO TNC- Han di TNC-320 PC-320 PSK-lT PSK-1 Pac TOR PC-
Feature (Standard) MK-2 PWR-2 NB96 Packet 120/PC 

Purpose High 1200 Low 1200 Portable 300, 300, 1200 1200 100- 1200 = Bd Power AFSK8 1200 1200 1200 Baud Baud 200Bd Baud 
AFSK 1200 Bd 9600 Baud Baud Baud PSK& PSK PACTOR AFSK 

Packet AFSK DFM AFSK AFSK AFSK AFSK AMTOR 

CPU/Speed 84C00/10 86COOI: 84COOl5 84COOIS 84COOl5 85COOIS 84COOI: 84COOl5 68HC11 84COOI: None 
(20.MHz (lOMHz (lOMHz (lOMHz (lOMHz (lOMHz (lOMHz 68HC11 

opt) opt) opt) opt) opt) opt) opt) 

HDLC 84C40 84C40 84C40 84C40 85C30 8530 8530 84C40 - MK3801 8530 

Base RAM (battery backed) 128k 32k 32k 32k 32k 32k 32k 32k 32k 32k None 

RAM Expandable No MEM MEM No No MEM MEM No No No NIA 
EXP EXP EXP EXP 

Personal Message System 64k 12k 4k 12k 15k llk llk No 12k Mailbox NIA 
w/printer 

GPS Firmware Support Yes Yes ·Yes Yes Yes Partial Partial Yes NIA No NIA 

Modem Disconnect Yes Yes Yes Yes Non- Yes Yes No NIA No Yes 
TAPR 

Printer Port No No Option No No No No No No No NIA 

TIL Serial Port No Yes Yes No No No NIA No No No NIA 

Serial Port Speeds 4800- 300- 300- 300- 300- 300- 300- 300- 1200- 1200- NIA 
57600 38400 38400 38400 19200 19200 19200 38400 9600 9600 

Radio Port S~ds 4800- 300- 300- 300- 300- 300- 300- 300- 300- NIA 300-
{standard modem ypassed) 57600 38400 38400 38400 19200 19200 19200 38400 1200 115300 

Internal Battery Pack No No No No lOHrs No No No No No NIA 

Cables & PS Provided Yes No No Yes I Yes I No No Yes Yes Yes Cable 

AD-40ption Yes I Yes Yes No ! No Yes Yes No No No No 

CoaxLAN Built-In: Yes Yes No No 
i 

No No No No No No I 

Real Time Clock Yes Yes Yes No No Yes Yes No No No NIA 

Internal GPS Available No Yes No No No No No No No No NIA 

GPS Firmware Support Yes Yes Yes Yes Yes Yes Yes Yes No No NIA 

TheNet Firmware Compatible Yes Yes Yes Yes No No No Yes NIA NIA Yes 

ROSE Firmware Compatible Yes Yes Yes Yes Yes Yes Yes Yes Yes NIA Yes 

KISS for TCP/IP, PB, PG Yes Yes Yes Yes Yes Yes Yes Yes Yes No No 

W A8DED Host Mode No Yes Yes Yes No No Yes Yes Yes No No 

Size (mm)(HxWxL) 33,125, 33,125, 33,125, 45,150, 33,65. i 45,150, 19,127, 45,150, 45,150, 45,150, Half-
236 188 I 188 188 . 118 ! 188 i 273 188 188 188 card 

I 

l 
1.8,5.9, 1.8,5.9, 1.8,5.9, II Size (inches)(HxWxL) i l.3,4.9, 1.3,4.9, 1.3,4.9, 1.8,5.9, 1.3,2.55 t.8,5.9, I o.8,5, 

I 9.3 7.4 7.4 7.4 ,4.65 7.4 10.8 7.4 7.4 7.4 

Weight (grams) 737 510 510 935 340 I 765 255 963 793 652 180 

Weight (Ounces)· 26 18 18 33 12 27 9 34 28 23 7 

Power Consumption (mA) 350 55 40 100 50 320 100 220 180 200 0.5W 

Price $225 $149 $175 $295 $229· $195 $195 $375 $235 $285 $99 
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PacComm has been producing mo
dems based on the famous G3RUH 
design since 1988. Tilis modem is 
used on many of the amateur satel
lites and is the standard for amateur 
radio 9600 bd operation. The 
G3RUH design is compatible with 
the K9NG design pioneered by 
T APR and with recent single chip 
modems using the same modulation 
scheme. 

For years we have called our line of 
direct FM (DFM) modems "The 
PacComm Narrowband 9600 Packet 
Radio System," or NB-96 Series. 

So while our system name refers to 
a particular data rate, please keep in 
mind that the G3RUH design is 
highly effective from 4800 baud to 
64kb and above. 

Times are changing. You can now 
get several "off-the-shelf' 9600 baud 
capable radios from major amateur 
manufacturers, and higher speed ra
dios can't be far away. ThePhase3D 
satellite will offer up to 56kb digital 
channels! 

The MC-NB96 internal modem card 
is designed to attach directly to the 
T APR style modem disconnect found 
on all PacComm and other quality 
TN Cs. 

Combine it with the TINY-2 MK-2 
Node for an economical 9600/19200 
bps network link. 

Also fits all all PacComm TNCs, all 
TNC-2 derivatives and TNC-2 com
patibles with a modem disconnect 
header. 

The low cost alternative for upgrad
ing existing 1200 baud network links 
to 9600 bps or 19200 bps or higher. 

The MC-NB96 has been engineered 
to offer the features shown below. It 
has been tested with excellent results 
at over lOOk bps. 

• All baud rare sensitive components 
mounted on a plug-in header. 
NEW! Header now contains 14 
components for opti~um operation 
up to 56kb. 

Bandwidth 
JHGDllSHGCICICIDSHHHHHCDHClllllllHHDIGllHCIHllllHl&allGHllDHIHCCCll 

The NB-96 modem operated at 9600 
baud complies with FCC bandwidth 
limitations on the 6 and 2 meter am
ateur bands as well as higher fre
quencies. 

Digital generation of the transmit 
audio waveform allows very tight 
control of the transmit audio 
bandwidth. 

Bandwidth at various Data 
Rates 

Baud Rate Deviation 

4800 +/- 1.5 kHz 
9600 +/- 3 kHz 
19200 +/- 6 kHz 
38400 +/- 12 kHz 
57600 +/- 18 kHz 
64000 +/- 20 kHz 

Bandwidth 

8kHz 
15 kHz 
30kHz 
60kHz 
90kHz 
lOOkHz 

Tech~cal Specifications 
• NOIB: The modem connects 

directly to the radio's varactor and 
discriminator and may not be 
suitable for all radios. 

• The transmit modulator uses an 8 
bit digital F.I.R. transversal filter 
in EPROM for waveform 
generation. Typically -6 dB at 
4800 Hz, -50 db at 7500 Hz. 

• Deviation of +/- 3kHz gives a 
bandwidth under the 20 kHz 
required by the FCC at the -60dB 
point. 

• Output adjustable 0-8V p-p. 

• 17 bit maximal length LFSR 
scrambler, jumper selectable data 
or bit error rate test mode. 

• Discriminator audio input, 50m V 
to lOV peak-to-peak. 3rd order 
Butterworth filter, 6kHz. Data 
Detection (DCD) circuit. 
Independent un-scrambler. 

• Clock recovery circuit average 
lock time is 5 ms (50 bits.) 

• The only set-up adjustment is 
Transmit Audio level. 

• Transmit and receive sections 
are isolated for s.uperior full 
duplex performance. PacComm offers IBKK KS-900 and KS-

• Transmit and receive voltage 960 telemetry radios with optimum filters 
references are separated and installed for 9600 or 19 ,200 bd. These per-
Zener diode stabilized. form better than the standard units. 

•NEW! Transmit audio may 
be enabled or disabled during 
receive operation. 

• An on-board DCD LED 
makes troubleshooting 
convenient. 

•The DCD signal may be 
jumpered to be active high or 
low. 

• DCD circuitry provides a 
stable DCD indication. 

• NEW! Receive audio may be 
gated by the DCD signal or 
run continuously. 

• Comprehensive bypassing 
and a large ground plane make 
the board very ·quiet. 

• KS-900L-D96 w/'D' filter, wide 21.4 filters 

• KS-900L-D192 w/'C' filter, wide 21.4 filters 

• KS-960L-D96 w/'D' filter, wide 21.4 filters 

• KS-960L-D192 w/'C' filter, wide 21.4 filters 

We also sell separately the good digital fil
ters used in the above radios for those ama
teurs who wish to modify their own radio. 

• Digital 'C' filters for 19.2 kb 
+/-12.5 kHz@ -6 dB;+/- 30 kHz@ -50 dB 

Part# SFH455C 

• Digital 'D' filters for 9.6 kb 
+/- lOkHz@ -6dB; +/- 25 kHz@ -50 dB 

Part# SFH455D 

• Monolithic 21.4 MHz digital filters 
Part# MCF21.4F30B 
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is the per
Satellite 

sw1ctcnmg circuitry in the 
operateto-

to the 1200 bps 
bps PacSats 

multimode trans-
\,;J..U.UJ.j::,J.J..&f", is required 

cnange between 
bps PSK 

orl200 
"' ................... ,.,..., operation. A 
aooiears on the PSK-1 

firmware supplied as standard. Switch 
from using your TINY-2 as a regular 
TNC to a, remote vehicle tracker by 
executing one simple command. 
NMEA command structure compati
ble. Uses any NMEA GPS output 
string to place latitude, longitude and 
satellite availability into CText, PText, 
SText, etc. 

• 32k non-volatile RAM. Provides 
over 14k message storage. LED 
Message waiting indicator. 

• 64kB EPROM contains two 32kB 
EPROM images (selectable by rear 
panel switch). · 

• PacComm's latest firmware 
including PacComm's famous 
Personal Message System local 
mailbox. 

• W A8DED host mode or second 
language option (French, Spanish, 

, etc. on special order). 

• Multicolored LED's PWR 
(Power), CON (Connect), STA 
(Status), Push-to-talk (PTT), Data 
Carrier Detect (DCD). 

• Rugged extruded case -The 
TNC-NB96 case measures 6 x 7 x 1 
7 /8 inches. Grey epoxy finish. 
Weight 35 oz. (lkg). 

• Serial rates of 300 to 38.4k baud, 
jumper selected. 

Shipped with all interconnecting . ca
bles, power cube, new User's Manual, 
Command Reference Card, and com
plete schematic diagrams. 

TNC-NB96 Review in QST 
QST published a review of 
PacComm's TNC-NB96 in the Sep
tember 1994 issue. 
The review emphasized the good 
performance of the TNC and the fea
tures offered which are not available 
on other units. 
There was only one negative com
ment - the manual was not clear and 
helpful. 

So, we have completely rewritten the 
manual and think you will find it to 
be most helpful and easy to read. 



The IPR-NB96 is the most convenient 
way to begin 9600 bps operation. The 
TINY-2 MK-2 TNC, EM-NB96 
modem and RF transceiver are already 
interfaced and tested. It is only neces
sary to attach power, computer cable, 
and antenna. 
The IPR-NB96 consists of a TNC
NB96 (TINY-2 MK-2 arid EM-NB96) 
packaged with a 70 cm. RF data trans
ceiver. 

You get 9600 baud on 70 cm, and can 
select 1200 baud operation using your 
existing 2 meter radio with push of 
a button. 
The TINY-2 MK-2 TNC in the IPR
NB96 has all of the features specified 

The PacComm DCD Board is based on 
a design by Eric S. Gustafson, N7CL. 
This digital DCD circuit allows the 
radio to be operated unsquelched by 
generating a DCD signal only when a 
packet signal is present. 

Unsquelched radio operation is useful 
when the radio has slow, insensitive 
squelch action or poor hysteresis. 
Weak signals are sometimes lost due 
to a slow opening squelch, and link 
throughput is reduced because longer 
transmit delay times must be used to 
wait for the squelch to open. Some 
squelch circuits can be fooled by even 
moderate amounts of noise or hash 
present in the IF. 

in the TINY-2 MK-2 ·description else
where in this catalog, including the 
dual-image EPROM and Personal 
Message System. 

The 'Open Squelch' DCD is included 
as a, standard feature (except the 
NODE model). 
The IPR-NB96 case measures 7 x 7.3 
x 2.4 inches. 
• Can be configured for 1200 or 9600 

bps at power-on. 

• Uses the TEKK KS-900L 2 watt 70 
cm data transceiver 

• Ready to attach to computer or 
terminal and antenna 

Packet Radio (approximately actual size) 

The PacComm DCD is a surface 
mountcardthatmeasures 1.85" x 1.25" 
(47 x 38 mm) and can be ordered in 
three styles: 

• Crystal "-'vuu,.1u1.;u 

• Two watts 

• 0.35 dB 

• Rise time < 8 ms 

into other 
limited to 
by directly 
and modem IC. 

The DCD 
HandiPacket, 
andPSK-



•The most flexible, fully equipped low-cost TNC on the 
market. Over 18.000 in use worldwide ... 

• Ideal for the newcomer, but with expansion capability to 
grow. 

• Easy to install. Setup and begin operation with less than 
10 commands. 

• Expandable to high throughput node use. 
• Completely TNC-2 EPROM compatible. 
• ROSE, NET/ROM and TheNet compatible. 

» Bankswitchjumper allows for no-soldering installation 
of network firmware. 

• GPS (Global Positioning System) firmware supplied as 
standard. 

» Switch from using your TINY-2 as a regular TNC to a 
remote vehicle tracker by executing one simple 
command. NMEA command structure compatible. 
Uses any NMEA GPS output string to place latitude, 
longitude and satellite availability into CText, L Text. . 
SText, etc. 

• Low power consumption: 45 mA. 
• 32k non-volatile RAM. Provides over 14k message 

storage. LED Message waiting indicator. 
• 64kB EPROM contains two 32kB EPROM images 

(selectable by rear panel switch). 
• PacComm's latest firmware including PacComm's 

famous Personal Message System local mailbox. 
• W A8DED host mode or second language option (French, 

Spanish, etc. on special order). 
• Factory installed enhanced T APR modem disconnect 

header allows all T APR and PacComm compatible 
expansion cards to be fitted in moments. 9600/19.2kBd 
modem cards, for example. 

• Higher speed clock options. When channel occupancy is 
high (Node use) or data speed is 9600Bd+, the TNC may 
be simply upgraded to 9.8MHz from 4.9MHz (parts 
available). 

• Optional Open Squelch (Digital DCD) Adapter, Hardware 
(Real Time) Clock, 9600 (and higher) bps DFM modem. 
RAM Expansion available with finnware release 3.3. 

•Multicolored LED's - PWR (Power), CON (Connect), 
STA (Status), Push-to-talk (PIT), Data Carrier Detect 
(DCD). 

• Ruggedextrudedcase-5x7x13/8 ins (130x180x35mm). 
Grey epoxy finish. Weight 18 oz. (500g). 

10 

• Both TIL level and RS-232 level serial ports to 
computer/terminal. An eight pin push-on connector is 
provided for TIL connections. 

• Serial rates of 300 to 38.4k baud, jumper selected. 
•Comprehensive User's Manual, Quick Start Card, 

Command Reference Card, Complete Schematic 
Diagrams. 

Want to experiment with Automatic Position Reporting 
System (APRS) tracking of your boat or vehicle? The 
TINY-2 MK-2/GPS integrates a Trimble SVeeSix OEM 
GPS module inside the TINY-2 case for convenient and 
troublefree operation. 

Note: Brand and model of GPS receiver in the TINY-2 
MK-2/GPS is subject to change without notice or obligation. 

• TINY-2 circuit board (rev 1.8) has mounting holes and 
signal connections for the GPS board. 

• The EPROM switch on the TINY-2 is converted to use 
as a Tenninal/GPS switch. Set the switch one way and 
you can program the TINY-2 with commands, set the 
switch the other way and the GPS is connected and 
automatically updating the TINY -2 buffers. 

• A differential GPS version available at extra cost. 

• Comes with active 45 dB gain antenna (mag-mount) 
which makes it more sensitive than hand-held units. 

• Unit monitors packet channel for DGPS updates while 
also transmitting its own position. 

Trimble OEM GPS unit as used in TINY -.2 MK-2/GPS 



MICROPOWER-2 Features 

•Extremely low current draw -
35-40 mA. @ 7.5-9 VDC 

• Optional Printer port w/cable 
Operates any parallel printer 

Also serves at remote 1/0 port 

• Optional Real-time hardware clock 
• OptionalOpen Squelch DCD 

adapter 
• Optional low power memory 

expansion increases PMS to 64k 
• Standard PacComm firmware 
T APR style commands 

KISS mode 
W A8DED host mode 

Personal Message System with re
verse and manual message forward
ing 

• TNC-2 EPROM Compatible 
• ROSE, NET/ROM, TheNet 

compatible, no modifications 
» TheNet bankswitch ready 

• 6 MHz CMOS Z-80 CPU and SIO 
(HDLC), 4.9 MHz clock 

• 64K EPROM and 32K RAM 
• Modem disconnect for use with 

external modems is factory 
installed 

• Subminiature red LEDs 
»Power, Connect, Status, PTT, 

Carrier Detect 
• RS-232 and TYL computer ports 
• Extruded aluminum case with 

baked-on gray wrinkle finish. 
» 5 x 7 x 1 3/8 inches, 18 oz. 

• 30 day return privilege 
• One year factory warranty 

The MICROPOWER-2isa1200 baud vides the capability for remote control 
AFSK packet controller optimized for of attached devices using packet com
very low power consumption. mands. For example, this powerful 

It is ideal for use as a 
solar powered digipea
ter or node, or for any 
type of portable opera
tion where power con
sumption is an 
important factor. It will 
operate from less than 
9 VDC at under 40 mil
liamperes. It can be 
modified to operate 
from 5 VDC at about 
30mA. 
A MICROPOWER-2 
with the printer port 
option is ideal for ded
icated use in emer
gency operations 
centers, emergency 
shelters, etc. It can at

feature may be used to monitor and 
control battery voltage 

The Original TNC Powered at a repeater site and to 
by a 9V Battery reset a repeater con-

Gwyn Reedy, WlBEL troller. 
These days at Hamfests, when 
someone asks if PacComm has 
a 9V battery powered 1NC, I 
tell them about our show dis
play back in 1988 when the 
MICROPOWER-2 was intro
duced. 
We put the MICR0-2 running 
on a 9V battery, and a hand-held 
radio and battery powered 
printer on an island m the isle by 
our booth. We printed messages 
from our booth base station. We 
had to chanBe the radio and 
printer battenes, but the 9V on 
the MICROPOWER lasted the 
full two days. 

tach directly to a parallel printer to 
provide error free printed messages 
without the need for a trained operator 
or a computer terminal. 

The PacComm Per
sonal Message System 
(PMS) is a self-con
tained message system 
which is completely 
contained in the 
MICROPOWER-2 
EP~OM. The PMS al
lows the packet con
troller to support all 
standard packet func
tions while simulta
neously allowing 
messages to be entered 
or read by an over-the
air user. 

The MICRO-POWER-2 is fully 
ROSE, TheNet, NET/ROM©, and all 
TNC-2 compatible firmware. No trace 
cuts or additions, or component value 
changes are needed. Jumper settings 
allow implementation of bank switch-

The parallel port of the 
MICROPOWER-2 equipped with the 
PRINTER-REMOTE 1/0 option pro-

ing without any modifications. 

The KISS module in the EPROM 
supports TCP/IP, packet satellite pro
grams, etc. 

MICROPOWER-2 Rear View Showing Printer Port Connection 

Each MICROPOWER-2 comes with 
a comprehensive Operating Manual, a 
Command Reference Card, and a 
Technical Reference Manual. and 
complete circuit schematics. Mating 
connectors for both the RS-232 and 
TTL computer connectors and the 
radio and power connectors are pro
vided. 
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HandiPacket Features 
- Rugged all-metal case for durability 

and low RF noise; 
1.28 x 2.55 x 4.15 inches. 

-Built in heavy-duty 500 mAH bat
tery pack. Up to 10 hours of opera
tion between charges. 

- LEDs and RS-232 voltages may be 
disabled for even longer battery en
durance. 

- Modem circuit features 'open 
squelch' operation for better perfor
mance in noisy conditions. 

- Advanced Personal Message Sys
tem with 15K Bytes of battery main
tained message storage. 

-GPS support - six GPS commands. 

- Belt clip, Velcro (1M) mounting 
strap, and computer and un
terminated radio cables included at 
no charge. Battery charger is also in
cluded with North American models. 

-SixLEDs-DCD, PTT, STA, CON, 
PWR, and Message Waiting. Stan
dard DE-9 RS-232 connector. 

- Eight pin MiniDIN radio/ external 
modem cmmector. 

- Built-in circuitry to support hand 
held radio PTT circuits. 

- AX.25 firmware including KISS 
and the advanced PacComm Per
sonal Message System. 

- 32K battery backed RAM, 4.9 MHz 
CPU clock speed, 6 MHz rated low 
power CMOS !Cs. 

Do you have a Heathkit 
Pocket Packet and wish you 
could get up-to-date firmware? 
You Can! PacComm offers our lat
est firmware for the Pocket Packet. 

The Russian Cosmonauts have 
been using an unmodified 
PacComm HandiPacket from the 
MIR space station since January 
18. 1991. 

When you connect to the MIR Sta
tion, just give the V command and 
see the PacComm message! 
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PacComm HandiPacket, approximately actual size 

The popular truly portable packet con- Externally accessable controls on the 
troller. HandiPacket allow Microprocessor 
•Ideal for portable or mobile RESET and Transmit Level Adjust-

operation. ment. You should never need to open 

• Take a self-powered 
controller wherever you go. 

packet 

• A personal message system right on 
your belt! 

the case. 

Uses CMOS 6MHz Z80 CPU and 
CMOS 8530 HDLC IC. EPROM is 
socketed to allow easy firmware up
grades. Modem uses TCM3105 

•Set up an instant digipeater for modem IC. 
emergencies. 

• A reporting station at public service 
events. 

•Use with a handheld OPS receiver 
and APRS software for an automatic 
position reporting system (see QEX 
February 94). 

The HandiPacket provides unequalled 
performance and flexibility. Just com
pare the features of the HandiPacket 
with any other unit and you'll clearly 
see the superiority of the HandiPacket 
design .. This is NO! a small desktop 
unit with an add-on bartery holder! 
Sophisticated carrier detection_ circuit 
ignores computer hash and other types 
of noise and interference which is the 
plague of portable packet operation. 

Self-contained Nickel-Cadmium bat
tery pack provides continuous opera
tion of 10 hours on a single charge. Top 
panel DIP switches disable LEDs and 
RS-232 drivers for even longer battery 
life. · 

The Personal· Message System (PMS) 
is an advanced personal mailbox/mini
BBS. About 15k bytes of battery 
backed RAM are allocated for mes
sage storage in the HandiPacket. See 
the PacComm Firmware specifica
tions page of this catalog. 

Rugged all-metal case. DE-9 male 
connector for connection to computer 
or terminal. Eight pin Mini-DIN con
nector for radio interface cable. Bat
tery charger & external power 
connector is a 2.1 mm coaxial socket 
(positive center). 

All HandiPackets come with inte~ 
battery pack, belt clip, Velcro 
mounting straps, 6 foot (2 meter) radio 
cable with tinned leads, computer 
cable and battery charger. (Note: Bat:.. 
tery charger is not included in export 
·shipments due to varying line voltages 
and electrical codes). 

Also included are a comprehensive 
Operating and Technical manual, cir
cuit schematic and Command Refer
ence Card. 



PacketCluster has become one of the major amateur·:'m'.n
1
'E1'' · ~~ 

radio users of packet radio technology, along wi 
BBS store and forward systems and network linking 

Historically the preferred PacketCluster set-up has!!~"·-·: 
most frequently been PacketCluster software 
BPQCODE (G8BPQ network node software) 
DEDHOST (G8BPQ host mode driver), and a DRS 
PC-PA card. 

However, you'll note that G8BPQ says that all! 
PacComm PC-120 can be used equally as well. (In!!! 
fact, the 'BPQ' code was developed on the PC-1201!1 
and later ported to the PC-PA). :·, 

The PacComm PC-100 ii! 
11111111111111111111111:cc111111111::1111:1111:11111aaa1111111aac111111m11111111111111111111111111111111111111111111~W 

PacComm introduced the first PC plug-in card called.l!l, 
the PC-100 back in 1986. Later, the PC-PA camel!! 
out based on the same concept. 

Subsequently various models of the PC-100 serie 
were marketed (PC-105, PC-110, PC-120), bu 
never became as well known in the PacketCluste 
community as the PC-PA card. 

The PacComm PC-120/PC 
The PC-120/PC is a new variant of the PC-120 card espe
cially configured for PacketCluster use. The HF modem is 
not fitted but the external modem connector is maintained 
for upgrading to 9600Bdradio ports. The VHF modem used 
is a TCM-3105 which has worked so well in the popular 
TINY-2. 

The PC-120/PC card may be configured to use IRQ2-7 and 
will appear as a comm port to the PC. The card address may 
be set as needed for compatibility. 

PacketCluster and BPQ see the card simply as a single 
incoming port of data. 
BPQCODE, SYSOPH, DEDHOST and PACKCLUS are 
loaded in that order when the PC is booted. 

As with other plug-in cards, you'll need one PC-120/PC per 
radio port of your PacketCluster installation. 

We all know the initial excitement and frustrations of getting 
on packet radio. Here's a list of sources that might be able 
to help you: 

Basic Packet Radio 
Joe Kasser, W3/G3ZCZ) Software for Amateur 
Radio, POB 3419, Silver Spring, MD 20918 $29.95 
PRIME-Packet Radio is made Easy 
Buck Rogers, K4ABT $ 9.95 
PROH -Packet Radio Operators Handbook 
Buck Rogers, K4ABT $17.00 
The Packet Radio Operators Manual 
Buck Rogers, K4ABT $15.95 

A vailabilit:; * 

The PC-120/PC is in production now and there will not be 
any delivery delays. 

Support 
EachPC-120/PC comes with complete step-by-step instruc
tions for first-time installation (alone or with a PC-PA card) 
or substitution for a PC-PA. 

If you still have questions, call PacCom,m Technical Sup
port for assistance. 

Other Confi;urations s iii 

PacketCluster & BPQCODE can be used to talk KISS 
through serial ports to an external TNC (with suitable KISS 
code installed). Therefore, you may also use any of the 
following TNC's with PacketCluster ports: 

SPRINT-2, TINY-2 MK-2, MICROPOWER-2, TNC
NB96, HandiPacket, etc: 

Getting started in Packet Radio 
VHS Video $19.95 
Your Packet companion 
Steve Ford, WB8IMY ARRL 
Your RTTY/AMTOR Companion 

$ 8.00 

Steve Ford, WB8IMY ARRL $ 8.00 
Your Gateway to Packet Radio 
Steve Ford, WB8IMY ARRL $12.00 
NOSintro: TCP/IP over Packet Radio 
Ian Wade, G3NRW RSGB $23.00 
We make no particular recommendations here on these 
sources. Try. asking your friends which they feel is the best 
for your particular need. 
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PacComm's PacTOR Controller 

Whatis PACTOR? 
JJ : 1 

P ACTOR is a robust ARQ radio-tele
type mode developed by German am
ateurs, in particular DL6MAA and 
DF4KV. It was designed to overcome 
the shortcomings of packet and 
AMTOR in HF operation. 

The AX.25 packet protocol works very 
well on VHF FM but suffers badly on 
HF. The 300 bps rate and large frame 
sizes commonly used by amateur 
packet operators are very succeptible 
to distortion by fading, multipath prop
agation and QRM. Secondly, the 
amount of non-data overhead in each 
packet transmission reduces effi
ciency. 

AMTOR (based on SITOR) was spe
cifically developed for HF radio text 
communication. Even during very 
poor signal-to-noise conditions a use
able connection can be maintained 
when a packet connection would be 
impossible. However, 5-level code is 
used making binary data difficult to 
send and error detection is rather weak 
leading to 12% chance of bad charac
ters. Effective throughput is only 35 
baud. 
P ACTOR provides a more robust error 
correction scheme and better through
put than AMTOR. The synchronous 
transmission format and short frame 
size of AMTOR are retained for excel
lent performance under poor propaga
tion. The result of this new protocol 
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design is a hardware/software system 
which gives a four-fold throughput in
crease over AMTOR while continuing 
to be useable for typical ham QSOs as 
RTTY and AMTOR operators have 
become accustomed to. 

PACTOR requires an HF radio capa
ble of changing between transmit and 
receive modes in 130 ms. Any 
AMTOR capable radio will operate 
properly with P ACTOR. 

Call or write for additional technical 
information on PACTOR. 

PacComm' s PacTOR Controller 
u r t ouuu urn:::: z c::n :: :n:e:r:n:euua::::r: T : :: 

The PacComm PacTOR Controller is 
produced under license from the Ger
man developers. It uses the German 
firmware wfth all commands and mes
sages in English. 

The PacTOR unit also supports 
AMTOR andRTTY operation making 
it ideal for all data modes of HF oper
ation. PacTOR will accept a call in 
either PACTOR or AMTOR and auto
matically respond in the correct mode. 

PacTOR commands are similar to 
packet commands and are easy to learn 
and use. Complete amateur callsigns 
are supported. 

Aninternalmailboxis accessablefrom 
either PACTOR or AMTOR modes. 
Many file and message handling func
tions are supported. 

PacComm' s PacTOR unit is capable of 
either 'high tones' or 'low tones.' Tone 

• PACTOR, AMTOR, and RTTY 
modes, Packet option. 

•Error-free data transmission 
including binary files. 

•Up to four times faster than 
AMTOR. 

• Complete ASCII character set, 8 bit 
data. 

• Memory-ARQ with analog to 
digital converter restores bad data 
packets. 

• On-line data compression. 
• Automatic speed adaptation 

100 or 200 baud data rates. 

• UNPROTO mode (FEC). 

• Listen mode to monitor PACTOR 
QSOs. 

• CW Identification capability. 

• Built in Message System. 
• Automatic logbook function which 

is accessable over the air and 
locally. 

• LED digital tuning display. 

• 16 status LEDs. 

•Selectable for either 'High Tones' 
or 'Low Tones' with proper filters. 

• MeisterTerm terminal program 
included. 

• VHF packet card may easily be 
added internally at low cost. 

• New. lower price! 

pairs are user selectable by internal 
jumper settings. All filters are adjusta
ble for optimum perfortnance at the 
tone frequencies selected. 

PacComm's PactOR however, is not 
an exact reproduction of the German 
hardware. In fact it is a complete rede
sign of that unit. Our unit has received 
excellent reviews from QST, QEX, 
Ham Radio Today (UK), RtTY Digi
tal Journal, etc. 

The modem section of our Unit per
forms exceptionally well because of 
careful groundplane layout and lack of 
proximity to the digital section of the 
unit. This results in superior signal-to
noise performance and extertded con
nects under adverse band conditions. 
PacComm's unit beats the others by at 
least 6dl3 in this respect. 



PacTOR is designed to be used with 
conventional RS-232 ASCII tenninals 
or personal computers running termi
nal emulator software. 

PacComm supplies a diskette with 
each PacTOR unit which contains the 
Meister Tem1 (MT) public domain ter
minal program specifically designed 
for the PacComm PacTOR unit.. 

PacComm's PacketPet for Windows 
terminal program also supports Pac
TOR usage. See the PacketPet page 
elsewhere in this catalog. 

PacComm's PacTOR Controller may 
be fitted with an optional packet 
modem card to allow VHF packet op
eration as well as the HF modes. 

The packet upgrade kit consists of a 
pre-assembled and tested packet 
modem card and a new PacTOR front 
panel (and new switch cap). Installa
tion requires only a #2 Phillips screw
driver. and no soldering. (Early 
PacTOR boards require trace cuts). 

The packet adapter prov.ides a separate 
radio connector for a VHF FM radio. 
A push button selects packet or ~Ac;
TOR operation. No cable changmg is 
required. 

See the following reviews of 
PacComm's PacTOR Controller. 
- January 1993 issue New 

Product Review. 
- February 1993 issue 

I.mtu<UK) 
- November 1993 issue of the 

I 18 "R . " Digital .lourna , page . ev1ew 
by Pbil Sussman, KB8LUJ 

- March 1994 page 67. 
into Pac TOR". 

Call or write PacComm for a reprint of 
these articles. 

One of the key features of the PAC
TOR mode is Memory-ARQ. Copies 
of corrupted frames are saved and are 
correlated with frames received later. 

·n1e key to proper Memory-ARQ op
eration is having an analog to digital 
converter (ADC) - an item of hard
ware. 

ADC converts the actual strength 
of each received bit into an 8 bit value 
which is stored in memory for later 
comparison. Thus each bit can have 
an exact representation of its received 
value. If Memory-ARQ is attempted 
without the ADC, the value of each bit 
must be rounded down to a zero or up 
to a one to be stored and the 'marginal 
value' of the signal is lost. 

Beware of cheap 'software only' 
PACTORimplementations. Thesein
clude EPROM upgrades to older 
multimode TNCs. U1ey are NOT rec
ommended by the German inventors 
of PACTOR. Most anyone's im
plementation of PACTOR will work 
fine uilder good conditions. When the 
QRM is tough and the band is fading, 
the PacComm PACTOR will con
tinue to decode signals too weak to 
hear. 111e 'software PACTOR' units 
will have long lost the connec
tion. 

Doing it 'right' costs more, but the 
performance improvement is worth 

• American Digital Radio Society, 
(Digital Journal), P.O.Box 2465, 
New York City, NY 10185 

• American Radio Relay League, 225 
Main St.,Newington, CT 
06111-1494 

• AMSAT,P.0.Box27, Washington, 
DC20044 

• CQ Magazine, 76 North Broadway, 
Hicksville, NY 11801-2953 

• National Amateur Radio 
Association, P.0.Box 201407, 
Arlington, TX 76006 
(817) 860-0978 

Magazine, •Radio Fun 
i'-800-257-2346 

• Tucson Amateur Packet Radio 
(TAPR),8987-309E. TanqueVerde 
Rd#337, Tucson, AZ 85749-9399 
(817) 383-0000 
Facsimile:(817)566-2544 

Radio Manufacturers: 

• Alinco Electronics Inc., 438 
Amapola Av., #130 Torrance, CA 
90501 (310) 618-8616 

• AZDENCorp., 147NewHydePark 
Rd., Franklin Sq, NY 11010 
(516) 328-7501 

• Icom America Inc., 2380l16th Av. 
NE, Bellevue, WA 98004 (206) 
450-6088 

• Kenwood Communications Corp., 
P.0.Box 22745, 2201 E. 
Dominguez St.,Long Beach, CA 
90801-5745 

• Standard Communications, P.O. 
Box 48480, Niles, IL 60714 (312) 
763-008J 

• Ten-Tee, 1185 Dolly Parton 
Parkway, Sevierville, TN 37862 
(615) 453- 7172 

• Yaesu USA, 17210 Edwards Rd., 
Cerritos, CA 90701 
(310) 404-2700 

PACTOR-Il 

is a powerful protocol being developed by the developers of~ ~C
offer up to four times the throughput of PACTOR on HF usmg a 

modem. 

PACTOR-H Controller is a top-of-the-line multiport-multimode unit which 
"'.,..,,. .. .,..,.""' tl1fee ports simultaneously. PACTOR-II, PACTOR, AMTOR, 

and both 1200 and 9600 baud packet are supported 

'll'-''-·UUA.HA is licensed to produce the PACTOR-11 design. Look for it to be 
n,.,.,..,.,.n"_.. early in Cost will be in the $900-$1000 class. 
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-Converts standard 1200 baud AFSK TNCs to operate with satellites. 
- Provides 1200 baud Manchester encoded AFSK for satellite uplink. 
- Decodes 1200 baud PSK downlink signals and 400 baud telf~mt~trv 
- Transmits and for terrestrial use. 
- All modes and func-

tions selected 
front panel push but
tons, or by menus if 
computer control 
port is used. 

- Switching between 
standard and 
satellite by 
push button or com
puter command. 

- Assembled, 
ready to use. All ca-
bles ....... ,...,.,.,,,.r1 

_Excellent cpnc1t11l1tt·u 

wide range Auto
matic Gain Control 
circuit. 

-Automatically tunes downlink radio via UP/DOWN control lines to for 
Doppler shift. LEDs show lock and step-up, sie1Hu>wn 

- LED bargraph proper also shows mode and functions selected. 
- Rear panel connections: Downlink TNC radio 

TNC modem disconnect power. 

uPi::!rmm~ manual contains detailed installation and interface instructions. 
parts and labor warranty, 30 return 

Ame ii ca 
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The PSK-1 Satellite Modem allows you to 
add satellite capability to your ex

station. It can be used with most 
TNCs to provide access to the 

1200 baud MicroSats and RJJI satellites. 
Used with PacComm's TNC-NB96 
(shown the PSK-1 allows access to 
all the current satellites, both 1200 and 
9600 

PS K-1 is attached to the 
1200 bps AFSK 

convenuor1au:1ac.is:etJ, 9600 bps DFM (ter
restrial or and 1200 bps Man
chester AFSK/PSK (satellite) are each 
available at the of a button (no cable 

Optional 
cable for 
telemetry 

and 
computer 

TINY-2 
TNC 



Supports separate cables to 
receiver and transmitter, or one 
combined cable to a multimode 

radio. 

UHF Radio 

VHF Radio 

Optional 

The PacComm PSK-1 T Satellite TNC provides the most convenient way to add 
1200 baud packet satellite operation to your station. The PSK-lT supports 
conventional 1200 baud AFSK, PSK for point-to-point operation, and the Man
chester encoded AFSK uplink/PSK downlink combination for the MicroSats. 

Single cable for 
bOth packet 

data and 
commands and 

satellite 
modem control 

second 
cable for 
full-time 
elemetry. 

The PSK-1 Tconsists of a TINY-2 MK-2 TNC and aPSK-1 modeminterconected 
and installed in the same case. (See individual descriptions of each product on 
other pages.) A single RS-232 cable connects to the computer and allows access 
to both the TNC and satellite modem control menus. 

• TINY-2 MK-2 TNC and PSK-1 • Requires only one computer serial • Decodes 400 baud telemetry. 
Satellite Modem in one case. port. • All functions selected by push 

• Assembled, tested, ready to use. All • "Open Squelch" digital DCD. buttons or computer control port. 
cables provided. • Personal Message System. • Supports GPS position reporting for 

• Provides conventional 1200 baud • Excellent sensitiyity, wide range the Automatic Position Reporting 
AFSK packet operation and 1200 AGC. System (APRS). 
baud PSK modes in additidn to • A convenient way to build a 
satellite functions. • Pulses microphone UP/DOWN terrestrial PSK link. 

lines for Doppler compensation. 

1200 Baud PSK: (FM uplink 2m., SSB downlink 
70cm.) 

A0-16 (OSCAR 16) 
L0-19 (LUSAT OSCAR 19) 
F0-20 (Fuji OSCAR 20) 
10-26 (ltamSat) 
9600 DFM: (FM uplink 2m., FM downlink 70cm.) 

U0-22 
K0-23 (KITSat A) 
K0-25 (KITSat B) 

For complete information, see either lastest AMSAT pub
lications or the CQ Beginner's Guide to Amateur Radio 
which has an excellent section on the satellites in orbit. 

PacComm is currently working with several of the vehicle 
builders to provide both ground station hardware and 
satellite hardware. The latest request is for a re-build of 
Spartan, the Space Shuttle payload experiment which is 
allowed to orbit three days at a time. 

PacComm has a hints file on our BBS for newcomers to 
packet satellites, along with copies of PB/PG software, 

Others: etc. PB/PG is provided free of charge with PSK.:.1 and 
A0-27(EyeSat1),P0-28(PoSAT), U()-11, UQ-15,DO- TNC-NB96combinations. 
17 (DOVE), W0-18 (WeberSat). Remember! To work most of the packet satellites you 
U2·~0!fling La!Jnches: must use the PB/PG protocols or else all you'll receive is 
UN-AMSAT, RS-15, CEsar-1, SUNSAT, HUTSAT, junkonyourscreen(thesesatellitesdoNOTuseAX.25). 
GUerwin-1, Techsat and SEDsat. 
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The PacComm '320' series consisti;; of two dual-modem 
HFNHF packet controller models. TI1e units share many 
features. including excellent HF packet perfonnance. 

• Separate modem circuits for optimum VHF and HF 
ope.ration 

• Uses the EXAR 2206/2211 PLL modem and 6 pole 
active filter for superb HF operation. Excellent HF 
cruTier detection perf onnance. TI1e HF modem filter 
may be bypassed and the modem retuned to support 
VHF tones 

• Expanded auxiliary modem header supports 
PacComm's G3RUH 9600/19200 baud modem and 
PSK-1 satellite modem 
Radio port selection is by a single keyboard 
command which also selects a separate heard log, 
radiolink and many other parameters 

@ TI1e AX.25 firmware uses the T APR command set 
with numerous additional commands to support 

PC .. 320 PC Packet Controller Card 

The PC-320 is configured as a 3/4 size plug-in card for 
PCs and compatibles. 
The TNC-320 is a conventional stand-alone TNC. 

PacComm features and enhancements. Supports 
TCP/IP via the built-in KISS module. 

• Personal Message System (PMS) with manual and 
reverse forwarding. The PMS allows the packet 
controller to support all standard packet functions 
while allowing messages to be entered or read by an 
over-t11e-air user. 

• PMS message space expandable to 128k via 
installation of the PacComm Memory Expansion 
Adapter. 

• Each unit comes wit11 a comprehensive Operating/ 
Technical Reference Manual, a Command Reference 
Card, and a circuit schematic. Mating connect.ors for 
the RS-232 computer connector (TNC-320 only) and 
the radio and power connectors are provided. 

~H~HOQOQCCCtO~OM,OQDOODHO~OQCCQIDCaoo~oo1ceaa11ea11011HCOQllHCDllQHGGICGHQIQDDOHGlllD=a11101111111HHHGIQlllllOIOIDHlfDllGIDGQllODOGDD~OCODQODGDICIGCDOa1a1:001;DGIDHQ2~aacama101ao1ag;o1;:11a1aaoaoc1HDIDDIDQCllDIOIDlllOQHlllHlllQIGGHHQOH 

• Extensive filtering for quiet operation. 
Appears as regular PC serial port (COM 
1-4). Multiple PC-320 cards may be 
installed in a PC 
Uses any terminal program, just like an 
external 1NC 

• TSR Program provides on-screen tuning 
m1d 'simulated LED' display 

• Dual powered - operates from PC power 
or external power. Continues full 
operation even when the PC is turned off! 

• l 0 inches long, 4.13 inches high, 5/8 inch 
thickness 

• Nine pin (DE-9S) radio connector allows botl1 HF 
and VHF radios to always remain connected. 

• Options:Dual radio cable, Hardware clock, 
External power supply, Open Squelch DCD, 9600 
bps DFM modem. 

• 'Il1e TNC-320 front panel features a horizontal 
LED 
bargraph HF tuning display, HF threshold control, 
and 14 multicolored status LEDs grouped for 
instant recognition. 

• LEDs display activity on tlle RS-232ITTL data in 
and data out lines. 

• The TNC-320 requires 12-16 volts DC at 280 mA. 
The 'low power' option reduces current draw to 
J50 IHA. 

• Options: Hardware clock, Open Squelch DCD 
adapter, 9600 bps DFM modem. 
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BayCom V1 *60 

The complete guide to Packet Radio 
with BayCom Packet Radio 

for iBM PC with MS-DOS 

The offiema mimml for the 11mftwam 1'4I!laau V1.B4l i!>f 
S.y(.;001 

BayMod-9 Modem 

PacConutt' s VHF serial port modems are the simplest and 
easiest way to get started on packet. The entire tnodem is 
contained in the serial cable housing, either 9 or 25 pin. 
Simply plug the modem into the computer's serial port, 
attach the cable to your radio, and load the B1;1.yCom soft
ware. Power to operate the modem is obtained from the 
serial port itself. 
PacCottlttt's serial port modems were designed by the 
:aayCottt software developers, so you can be sure they 
property interface to the :aayCom software in every respect. 
The tCM3105 modem tc is used. 
lloth the BayMod-9 and llayMod-25 are provided with the 
latest llayCom software diskette atid cable materials for 
constructing the radio interface cable. 
The tlayMod-9 is contained in a 9 to 9 pin gender changer 
housing. Just plug the BayMod-9 into your 9 pin serial port, 
ot at the end of a 9-to-9 cable and attach a radio cable to the 
other end. 
the radio connector has provision for applying external 
powet to opetate the llayMod-9 in case the serial port of 
your cotttr;uter cannut su11pty enough volta~e. 

tiaytottt is the cteatlve gtoup of amateurs from :bavaria, 
Oetttu1ny. PacCotntll tnanufactures and distributes 
BayCottt ptoducts under license. 

BayCom 1 

The complete guide to Packet 
with BayCom Packet 

for 18M PC with MS..OOS 

TIMI official mam.1at ·for thlll! 111-oftwara re~ Vi .60 
~yCl!im 

~by~ R•l!lltr, WMa'&'. 
tti!itMfill ID51 JiJhtilfln~ ~fllltip, OO~RW 

lfugll:!lh M1i1mW b!f V~G~. :itLtOOt; 4.m.:~~!:lilli't 

BayMod-25 Modem 

§&£9!!! §Rlli!!r£ 
A BayCom software diskette and extensive manual 
included with each modem. A 5 .25 inch diskette 
provided, and a 3.50 inch 720k diskette may be substitt1ted 
if requested. The manual is not available on 
software and manual are also available for ................. """'"°' 
rately (not shareware). · 
• New version: 1.60a. 

• Sitnple and easy to learn. 

• Easy to use installation program. 

• Separate windows for: 
- Command and Transmit, Receive, and Monitor. 

• Six simultatieous connections. 

• A separate display buffer for each connection. 

• Save data to disk or printer. 

• Stations heard log. 

• Supputts the Broadcast BBS Capability now 1..1v1..1 ............. 

Europe. 

• 9600 baud parallel port modem (available 



PacComm firmware is based on 
code licensed from Tucson Ama
teur Packet Radio Corp. (T APR). 
PacComm firmware supports most 
T APR commands but mtemally it 
is much, much different than T APR 
code. There are many additional 
commands and features and we are 
continually expanding the 
functionality of the code. 
In addition, the PacComm code has 
been extensively re-written for 
faster execution and greater reli
ability. 
GPS Sul!2!!rt 

Expanded Global Positioning Sys
tem (OPS) support perfectly sup
ports the Automatic Packet 
Reporting S_ystem (APRS) by Bob 
Bruninga, WB4APR and 99% of 
OPS receivers. 
Note that the GPSTEXT command 
can parse for ANY string, makin_g 
it useful for the Ult1meter-II 
weather station and other serial out
put devices. 
• The GPSTEXT command lets you 

select mix NMEA GPS string. 
•LOCATION and LTEXT 

commands (like BEACON and 
BTEXT) for GPS position 
information. Lets you use Beacon 
function for traditional purposes and 
beacon at a different rate than you 
send position reports. 

• LPATH command allows 
POSITION reports to be sent via a 
unique path, different than 
UNPROTO path. 

• GPSITEXT allow a user specified 
initialization string to be 
automatically sent to an attached 
GPS after power-up. GPSITEXT is 
only sent if the GPS command. is 
turned on. 

• UIMODE command puts the TNC 
into CONmode automatically at 
power-up without operator 
commands. 

When operating in GPS mode, the 
PacComm firmware now allows the 
Monitor command to be used to select 
whether any received UI frames are 
forwarded out the serial port. When 
Monitor is on, the TNC can be receive
ing differential OPS corrections and 
passing them to the GPS reciever. 
while also updating all the GPS related 
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transmit buffers with the latest GPS fix 
data. 
PacComm 's AD-4 analog-to-digital 
(deviation meter/ S Meter) board. 

• Puts relative deviation and' S-meter' 
reading of received signal in the 
Heard Log. 

• Allows alarm thresholds to be set for 
A-to-D channels which cause an 
alarm beacon to be sent. 

Other New Features 

• Support for EPROM bank switching 
and expanded RAM. Allows 64k of 
EPROM space and 64k of RAM for 
larger message storage space. 

• MYROSE Command allows 
entering the callsign of the local 
ROSE switch. 

• Then a connect command to the 
ROSE network may be made in the 
form 

C Call @ Destination Switch 
The connect request will be properly 
reformatted and sent to the local 

switch. 
ThePacComm 
Personal Message System 

The PacComm Personal Message 
System (PMS) is a self-contained 
message system (mailbox) which is 
a standard feature on all of 
PacComm' s packet controllers. 
• The PacComm PMS EPROM may 

also be used in most MFJ, T APR 
TNC-2 and DRSI TNCs to upgrade 
the performance of those models. 

PacComm' s PMS is com12_letely 
compatible with current BBS mes
sage standards. 
Automatic forwarding by the PMS 
is NOT supported to reduce chan
nel congestion. Messages may be 
manually forwarded from the PMS 
to other PMS or BBS systems, ei
ther by direct connection, digipea
ter, or node. 
Message headers may be turned on 
or off and message headers may be 
edited and re-addressed by the 
sysop. 
If the PMS is installed on a 
PacComm controller which is 
equipped with a printer port, mes
sages may be printed directly to the 
pnnter at keyl:>oard command. 

When the GPS command is ON, 
the NMEA-0183 data (Latitude, 
Longitude, etc.) from the OPS re
ceiver is inserted in the STEXT 
field of the PMS. Each connection 
to the PMS will be initiated with the 
standard LOGON Message (if en
abled) and the position data from 
the STEXT field. 
• MSGRoute: Allows deletion of 

forwarding path entries in messages. 
When MSGR is ON only the first and 
last entries of the forwarding list are 
retained. 

• The REMote sysop command 
allows you to manage the message 
database in your PMS via a radio 
connection as well as from the 
attached keyboard. 

• RFPMS ( callsign) forces the 
Personal Message System (PMS) to 
issue a connect to the callsign, 
exchange system identifiers, and 
issue a reverse forward command to 
retrieve any messages marked for 
forwarding. 

• RFNPMS ( callsign) performs the 
same function as RFPMS except via 
the network node and path contained 
in NODETEXT. 

• RENUmber Allows the sysop to 
renumber PMS messages in 
memory. 

• TKILLOK: When set to ON by the 
sysop, allows traffic handler users to 
kill messages of type "T' which are 
not addressed to them. 

PacComm Firmware Support 

PacComm welcomes problem re
ports when our firmware does not 
appear to Junction properl Y.· Call, 
fax, or wnte for a software discrep
ancy form which will help you re
cord all the information necessary 
for us to research the problem. 
PacComm supports the current 
firmware release, and the most re
cent prior release for a period of six 
months after it is superceded. 
Bug reports on earlier releases are 
solicited, but the bug fixes will only 
be aP,plied to the current release and 
previous release. 
PacComm policy is to constantly 
improve the performance and fea
tures of our firmware, but to limit 
the frequency of firmware releases 
to a modest rate. 



Now, a Windows packet temiinal program written by an 
experienced packet user. Chuck Harrington, W A4GPF, has 
been active in packet since the the days when the TNC-1 
was still just called the TAPR TNC. 

• Binary transfers with simultaneous CHAT between 
operators. 

• Support for .WA V sound files. Connect and Disconnect 
messages and many other events may be set to cause 
spoken output. 

• 27 definable menus for personal customization. 

Chuck is the author of the widely known Packet-Term 
program for the Atari. Several years ago he turned his 
attentions to the and the Windows platform. Now he has 
released this powerful program, ===:.::::======= • Support for multiple TNCs at the 

same time. Attach up to four 
TNCs. Each TNC has its own 
main window and configuration. 
Use the same terminal program to 
access your TINY-2, your 
TNC-NB96 and PSK-1 satellite 
combo, your PacComm PacTOR, 
and your trusty old PK232 ! All at 
the same time! 

PacketPet for Windows. Chuck distrib
utes his program as shareware, and 
PacComm sells a special version with 
unique features to support PacComm 
TN Cs. 
This is quality professional software, 
but at a price that doesn't cost you an 
arm and a leg. 

PacCornm Packet PeT Help • A File menu and File Delete 
• Standard Windows SETUP program 

for trouble free installation. 

• Excellent on-line help and 

Pac TOR Utility allows cleaning unwanted 
files from disk without leaving 
PacketPet to access File 
Manager. · 

documentation. 
Pk88_232.pet Pk900.pet Readme • Sets TNC clock from PC clock. 

• Supports multiple simultaneous 
packet or other digital mode sessions 
each using its own window. 

• Runs in background while other 
windows programs are being 
used. Connect alarm notifies you 

• bxcellent on-screen editor. Compose 
and edit messages while operating 
several connections in other 
windows. 

TINY2 · Tnc1.pet Tnc2.pet 
to switch to PacketPet task. 

• Supports all PacComm TNCs and the 
TNC-1, TNC-2 and compatibles, as 
well as AEA and Kantronics units. 

MicroPower 

• Operate hassle-free multiple connections on a single 
packet controller. This function provided for all 
PacComm TNCs, and MFJ, PK-88, PK-232, PK-900, 
KPC-3. KAM and KAM+. 

• PacketPet Macro language supports multiple mode 
operation, and various other kinds of enhanced automatic 
and command line operations. 

• Macro recorder automatically creates Macro files from 
your key~trokes. 

• Macro Player permits automatic (robot) operations at set 
times or intervals and at PacketPet startup and shutdown. 
This can be used for automatic connections such as to 
your local PBBS. 

PacComm products are carefully designed, built, and 
tested to provide good value and long service. 
All amateur radio products carry a 30 day money-back 
guarantee to allow you to return a unit which does not 
meet your requirements. Returned units must be in 'like
new' condition or a restocking fee will be applied .. 
All amateur products carry a 12 month factory warranty. 
This warranty does not apply to units used in commercial 

• Font sizes and colors selectable. 
Ideal for those people who see 
best with large type. 

• Support for files formatted with 
ANSI color graphics. 

• Printed Users Manual and help line support. 
System Requirements 

• Some kind of hardware TNC. (Will not work with 
BayCom modems). 

• Microsoft Windows 3.1 or later, or OS/2 release 2.1 or 
later. (Contact the author if you have Windows 3.0). 

• A mouse or trackball is highly recommended. 

• A hard disk with at least 2mb free space. 

• One serial port on your PC for each TNC. 

• A sound card and speakers if you wish to use the . WA V 
fiiles to produce spoken text. 

applications or which have been damaged by misuse or ac
cident. 
PacComm will repair or replace, at its option, any unit in 
warranty which is returned to the factory and found to be 
defective. 
Repair service is available for units not in warranty. 
An optional service contract and/or extended warranty is 
available for amateur products used in commercial service. 
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AD4 is PacComm's licensed implementation of the 
Data Group's design for an analog-to-digital 

board. design started out simply to be able to measure 
received signal deviation (hence it was known as the TheNet 

Meter Board). PacComm expanded it to use four 
channels and is supporting it in our standard TNC 

hi:>o·"1nn1nn with Release 3.3). 

network node TNC (TINY-2 or MFJ or 
uses TheNet XlJ or later network code. 

TINY -2 or SPRINT-2. (Sorry, the AD4 will 
fit into a HandiPacket). 

with the SPRINT-2/RF or IPR-NB96. 
ideal experimenter's toy! 

conversion . 
..., .... , ..... u ... ...,"" may be used in 

of ways as desired by 
The factory setup is 

Note that the S
functionis optional and 

rGrllHri::U:> connection to the 
ran·1£:urt::i.rJF • 

.................... JlJ. .. ,..., .. 1 used for relative 
measurement of 

from 

....,u ...................... 2 used for voltage 
measurements or S-meter 

of received signals 
optional radio 

• "'t-"' • .-1-" '"~ installed). 

• Monitor wind speed, temperature and other weather 
conditions (with appropriate sensors) at a remote site. 

• Test and adjust antennas by checking the signal strengths 
received as they are turned. 

• Help local friends get their transmitter deviation adjusted 
properly. 

PacComm firmware (Version 3.3) makes the AD4 features 
available for use in amateur stations on all PacComm TN Cs 
and any TNC-2 compatible TNC using a PacComm 
EPROM. 

The firmware supports calibrating the AD-4 channels and 
reporting readings in the Heard Log. 

used for voltage 
AD-4-CPU/S installed on a TINY-2 

o<:>c·nromo1nf- (normally 
solid-state sensor for temperature 

._, ......... " ........ ...., ... 4 used for voltage measurement (typically 
using the appropriate sensor, or a second 

'tan-.no•rnt-nra reading, or supply voltage). 

to existing TNC-2 compatible TNCs using 
firmware, these measurements become avail

the end-user in the MHeard list. 

Ii cations 
node sites to identify overdeviated signals 

u ... u ......................... ;;o, network performance. 

UJl.V' ....... .,,"' .. ambient site temperature and final amplifier 
t-ann>r>£J.rn1-n1'"a at node sites. 

Monitor node site supply voltage and backup battery 

strength readings over a period of time 
na1-ii·OAir•ir weak spots and interfering signals, 

use the AD4 for a variety of remote 
ceu~mt~rerms:z and alerting uses such as: 

Orderin! Information 
There are two models of the AD4 based on the method of 
mounting to the TNC . 

• The AD-4-CPU mounts into existing TNC-2 compatible 
TNCs (TINY-2, MFJ 1270, etc.) by removing the CPU, 
pushing in the AD4 and putting the CPU back into a 
socket on the AD4. 

• The AD-4-HDR mounts on newer PacComm products 
(SPRINT-2) by fitting to a single header on the TNC 
board. 

The standard AD4 is NOT equipped with the received 
signal strength (S Meter) function since this requires a direct 
connection to the receiver IF. 

To order this option installed, add IS to the AD4 part 
number, e.g. AD-4-CPU/S or AD-4-HDR/S. Make sure you 
can perform the needed radio installation before ordering 
the S-Meter model. 

Note: The AD-4 will not fit into the PacComm PSK-1 T, 
Handi-Packet, TNC-NB96, or a TINY-2 equipped with an 
MC-NB96 modem or a memory expansion adapter. 



The PacComm Memory Expansion 
Adapter installs in most PacComm 
TNCs and many other Z-80 based 
TNCs to provide additional battery 
backed RAM message storage for use 
by PacComm' s Personal Message Sys
tem. 
• The adapter board plugs into the 

TNC Z80 CPU (8400 or 84COO) 
socket to provide access to the data 
and address lines. No soldering 
required. 

• The CPU chip mounts on the 
adapter, along with the additional 
RAM IC and decoding logic. 

The APRS port switch ·is used when 
only a single comm port is available on 
a computer such as a notebook PC. 
It allows APRS to access a TNC for 

receiving broadcast APRS frames and 
sending display status messages to 
other stations. It also allows a local 
GPS receiver to be attached and it's 
output data sampled. The sequence of 
events is as follows: 
Select HSP mode of APRS and re-save 
the configuration (CFIG) file. You'll 
need the extra GPS registration ($9) 
from Bob Bruninga to enable local 
GPSmode. 
The computer will now transmit and 
receive data to the TNC for most of the 
time. Every now and then the computer 
toggles the DTR serial line which will 
"pause" the TNC (allowing data to 
gather in the buffers - no data will be 

· lost) and the software looks 
for good, complete NMEA 
strings coming from the 
LOCAL GPS receiver. 

When it sees one, after only 
a couple of seconds, the 
computer switches back to 
continue conversing with the 
TNC. In this way, APRS 
packet operations continue 
as normal and your GPS de
rived position is placed on 
the map. nus is most useful 
when driving along and you 

A special version EPROM replaces the 
original. The EPROM provides 
PacComm' s latest version of. AX.25 
:firmware and Personal Message Sys
tem and automatically manages the ad
ditional memory space. 
• No changes in commands or 

operation are needed to access the 
additional memory. 

• Models are available for all 
PacComm TNCs except the 
HandiPacket (no space!): TNC-200, 
TNC-220, TNC-320, PC-320, 
TINY-2, TINY.:.2 MK-2, 
MICROPOWER-2. The SPRINT-2 

need your position on a 
map as well as all the other 
stations locally. It's not 
very useful at home - not 
many shacks move around 
unless they're in Califor
nia! 

incorporates expanded memory 
circuitry on the main board. 

• The TNC-200 adapter is designed to 
fit any TAPR-2 "EPROM 
compatible" TNC. Use for the 
TNC-2, TNC-200, TNC-2A, 
PK-80, MFJ-1270, MFJ-1274, 
l>PK-2, etc. 

Note: The Memory Expansion adapter 
cannot be used in conjunction with the 
MC-NB96 modem accessory card or 
the AD-4 Analog-to-Digital converter 
accessory because all three occupy the 
same physical location. 

r 

The APRS Switch is built 
as a Y cable. One end goes 
to the notebook computer, 
one side of the Y goes to the 
TNC and the other side of 
the Y goes to your GPS re
ceiver data port. Connec
tions. to GPS's vary 
tretnenously - you will al- ~ 
most certainly need to get a .. ....-· 1 

special data conn~ctor - · \ · .... ;. .... 
from your GPS manufac- u.-- a 1tp I-> 1k_'\..-.. w ~ 11 1 x rau. 
turer. . 

Typical Automatic Position Reporting System Map 

A.PRS Hardware Port Adapter/Port Switch 
Left connector goes to the PC seri3.I port 
Upper right connector goes to the TNC 

Lower right connector goes to the GPS 
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PacComm offers a variety of products 
for service in the amateur packet net
work to enable the node operator to 
select the most cost effective approach 
regardless of whether a node is being 
upgraded or a new one is being built. 

l::::rtjJ.~::f.!.££~~~2~~~~:§.~~~~::::::1 
The NODE, series of packet controllers 
are specially priced to stretch the net
work budget. 

AU models support RS-232 port data 
rates of at least 38.4 kbp~ for efficient 
communication between units in a 
'node stack.' Running the 'wire side' 
of the node stack at that speed can 
significantly improve response and 
throughput. 

1200 baud units use the TCM 3105 
· modem which is not affected by 

changes in temperature on high sites. 

9600models usePacComm's G3RUH 
DFM modems which may be easily 
altered to operate at 4800 bps or 19 ,200 
bps or other desired speeds. These al
ternate speeds are available from the 
factory. Instructions for changing 
speeds aie included in the modem 
manual. 

The DFM modems attach directly to 
the modulating varactor of the transmi
ter and the receiver discriminator. Not 
all radios are suitable for use with this 
type of modem. Operation at 19 ,200 
bps will require modifications to the IF 
section of almost an radios. 

(, ~e SPRIN~-:~ B?;~.k~~~e . , j 
The World's fastest TNC-2! Eight 
times the 'horsepower' of the original 
TNC-2 (and it costs about the same as 
the original TNC-2!) 

Runs 56kb easily on both the radio and 
serial ports. Can be special ordered 
with lower speed modem filters for 
temporary use at a lower speed. 

The SPRINT-2 Node 
The new workhorse for the packet net
work. 10 MHz parts standard, Termi
nal and radio data rates from 4800 to 
56kb. Reliability features that will 
keep you from running up and down 
the mountain all the time AND it costs 
less than any other 9600 capable unit! 
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The TINY-2/NODE is the workhorse 
of the amateur 1200 baud packet net
work. It is shipped without an EPROM 
to reduce the cost and is ready to accept 
the customer's EPROM. The 
unit is based on the TINY-2 MK-2 
TNC which radio 
port speeds up to ,.,_ ..... ,", 

For busy high traffic packet nodes, the 
installation of 10 MHz CPU, SIO, and 
fast EPROM offers faster radio re
sponse and increased throughput. 

The NX2P EZ-Matrix J 
The EZ-Matrix is a diode matrix board 
for connecting multiple NODE TNCs 
together. It uses DIODE arrays in DIP 
packages which greatly simplify con
struction. Node cables are attached to 
board mounted connectors. 

The unit is available from· the factory 
with the 10 MHz optioninstalled. User 
upgrade to 10 MHz operation requires 
only the replacement of four socketed 
ICs and resetting of a push-on jumper. ........l """' . ...,.,,.,.,...,..RF~:P ..... ,.,..,a ...... ta __ , ...... T.,...r ...... ans_·~-e_iy __ e_,r_s __ ~ 
The 10 MHz model is supplied with a 
blank 'fast' EPROM since customer 
supplied EPROMs may be too slow for 
the 9. 8 MHz processor. 

PacComm is an authorized· dealer for 
E.F. '1 ohnson, Maxon, Motorola, 
Repco, Standard, IBKK, etc. 

PacComm IPR-NB96 UHF models 
use the TEKK KS-900L Data Trans
ciever. Units are stocked on frequen
cies of 441.050, .075, and .100 MHz. The TINY-2/MC-NB96 DFM modem 

card combination has been the most 
popular 9600 baud network unit prior Proper digital filters are available. See 
to the introduction of the SPIRNT-2. the G3RUH and MC-NB96 page. 

If you have a 1200 baud node that 
needs to to a higher 
adding the is the 
nomical way to go. 

The MC-NB96 has recently been rede
signed to match the modem perfor
mance provided tl1e SPRINT-2 
modem. The modem filters ( 14 com
ponents!) are mounted on a parts car
rier for easy changing to other data 
rates. 

The IPR-NB96/NODE is a special 
model of the IPR-NB96. The modem 
switching features of the standard 
IPR-NB96 have been eliminated. The 
unit operates only at 9600 bps and can
not switch to any other modem or 
speed. open feature 
is not provided. at 9.8 
MHz. A blank 'fast' is pro-
vided. 

Since there are no radio interface has
sles, the unit is ideally suited for easily 
adding 9600/19 ,200 bps network links 
to existing node sites. It is also a con
venient way to add 9600 access to 
a BBS C'U<'1~am 

TheNet and ROSE 
Network Firmware 

TheNet and.ROSE are the most popu
lar networking systems for AX.25 and 
IP frame transport. They are for AM
ATEUR use only and copyright is with 
the authors. Please contact PacComm 
for details of alternative Commercial 
firmware. 

PacComm offers an EPROM pro
gramming service for TheNetX1J2 (or 
current release). The programming of 
this code is labor intensive and 
PacComm offers this service at cost. 
Included is an operational check in a 
TNC to ensure that the code does run . 
correctly. 

You will receive a 27C512 EPROM 
with the code pre-installed and a 720kb 
3.5" disc with the X1J2 code and soft
ware tools (does not include source 
code). 

To use this service, please provide (at 
minimum) the following information: 

• Official callsign of the switch, alias 
of the switch, TX delay required and 
Sysop verification password. 

You may wish to provide other param
eter settings, otherwise TheNet distri
bution defaults will be programmed. 



The CoaxLAN replaces complex 
diode matrices in Node/Switch stacks 
with a system which communicates 
among numerous units with just a sig
nal and ground wire. 

The CoaxLAN detects data on the 
'bus' or LAN and flow-controls the 
attached TNC.serial port off. Transmit 
drivers are tri-stated except when 
transmitting. 

The CoaxLAN is now built into the 
PacComm SPRINT-2 TNC, providing· 
simple inter-linking for TheNet node 
stacks/ROSE switches. 

• Small size - in a DE-9 cable housing. 
•Connects directly to the TTL serial 

port ofTINY-2 or MFJ TNC. 
•Uses RCA Phono connectors for 

easy availability. 
• Connects like EtherNet - but without 

terminations. 

The RM-II lets you 
take mriimum ad
vantage of your ded
icated packet 
station. Designed by 
Bill Slack, NX2P. 
The RM-II: 

• Allows up to four 
1NCs or TNC-like 
devices to share one radio. Each TNC 
can transmit and receive packets over 
the air. , 
»When any one of the 1NCs is 

transmitting data, audio feedback 
asserts DCD on the other 1NCs 
preventing collisions. 

• Distributes power to all TNCs 
•,Allows communication between all 

TN Cs. 
•Uses the standard 5 pin DIN cable 

connection from radios. 
The RM-II is ideal for multiplexing 
numerous functions onto a single 
radio. It overcomes many incompati
bility issues between various sets of 
hardware and software. 

Take advantage of hams who live at 
good locations to provide those neces
sary network links by putting a net
work NODE/SWITCH in parallel with 
their dedicated pack~t radio and an
tenna 

• LEDs monitor data in and 
out of each Node or Switch. 

• Increased fan-out. Run 
more 1NCs in the stack. 

• Convenient, shielded 
connections. 

• Lengthy cable runs (3000 
ft.) between node TNC's 
possible. 

" Allows kb data rate 
when used with the 
TINY-2 Node. 
Rapid inter-processor 
communications for 
protocoled links. 

The CoaxLAN adapter con
nects directly to the 1TL port 
of the TINY-2 Older 
TINY-2 and MICROPOWER-2 and 
MFJ 1NCs can also be used if 5VDC 
is jumpered onto the 1TL connector to 
power the CoaxLAN. 

Experiment with new networking pro
tocols in a real networking environ
ment while still using your existing 
network. 

Place a monitor and terminal in 
parallel with your BBS for monitoring 
and personal operation without 
having to BBS off the air. 

Run TCP/IP and simulta-
neously through the same radio. 

RM-II is handy around the 
shack. Use it to compare the perfor
mance of a TNC with a 'known-good' 
unit using a radio and real-world sig
nals. 

The RM-Il allows up to four TNCs to 
share one radio by diode OR-ing the 
PTT control signal from each TNC and 
combining their audio outputs. This 
combined audio signal is then fed to 
the. transceiver's microphone input as 
well as being amplified and combined 

CoaxLAN Adapter 

There are two CoaxLAN models 
(please specify when ordering): 

• TheNet model 
• ROSE model. 

transceiver's 
receive audio 
before being 
fed to each of 
the TNC's re
ceive audio 
input. The 
audio feed

back prevents more than one TNC 
from keying the radio at the same time 
and provides the means for all the 
TNCs to communicate between each 
other. 

All the audio inputs are high imped
ance and all the audio outputs are a 
relatively low impedance. The RM-II 
connects to the radio via a 5 pin DIN 
socket using the standard pin-out 
found on most TNCs. Each TNC is 
connected to the RM-II via its own 
cable (cable not supplied) to its own 
connector on the back of the RM-II. 

The RM-II requires a single 12V sup
ply for operation. Unswitched 12V 
from the RM-H's input is available at 
each of the TNC connectors to make. 
supplying power to the TNCs easier. 

TheRM-IIworksfineatboth 1200and 
9600 baud without modification. 
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The Global Positioning System has 
been developed by the US DoD to pro
vide a continuous precise position fix
ing service anywhere on Earth. 24 
satellites make up the constellation, 
ensuring that four satellites should· al
ways be in view at any point on the 
Earth. The orbits are at 11,000 miles 
and there are two orbits per day of each 
satellite. Achieving precision of about 
100 feet or better requires many factors 
to be taken into account - OPS has to 
make allowances for six types of rela
tivistic effects, for example. Each sat
ellite cai'ries a very accurate and stable 
clock which can be corrected by the 
ground control stations to allow for any 
small changes in system performance. 
The system works on the principle of 
triangulation. Two satellites would 
give a fix as the intersection of two 
spheres (a circle). Three resolve to two 
points and a fourth will resolve to one 
point. Therefore, three satellites will 
give a 2D fix and four satellites will 
give a 30 fix and you can select which 
mode is acceptable in the OPS re
ceiver. To work, the distance to the 
satellite must be measured. The satel
lites and the ground receiver generate 
an identical pseudo random code at 
precisely the same time. When a signal 
is received from a satellite, a look back 
is made to see when that code was 
generated by the receiver and the time 
difference measured. The distance is 
then simply calculated by multiplying 
time by speed of light. 
The satellites are very stable in their 
orbits and therefore can be predicted 
well in advance. The ground receiver 
holds an a)manac which predicts 
where each satellite will be at a given 
time. Small corrections to account for 
gravitational pull (ephemeris data) are 
broadcast by the satellites along with 
system health messages and the 
pseudo-random rangeing codes. 
Other factors affecting system accu
racy are delays caused by the iono
sphere and atmospherics. Corrections 
to account for average ionospheric de
lays are applied, but cannot be com
pletely successful due· to the highly 
variable nature of the. ionosphere. 
Likewise, constantly changing 
weather patterns cannot be corrected 
for in the basic system. 
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Two "schemes" operate in OPS - for 
commercial and military users. The 
military system uses seperate data 
channels and has a high security data 
encryption scheme, making it almost 
impossible to break into the higher ac
curacy system. The accuracy of the 
military system is guaranteed, whereas 
the commercial one is not. In fact, se
lective availability (SA) is applied to 
the commercial system at times of na
tional emergency. This spoils the accu
racy of the commercial system, 
making it impossible for other military 
powers to use commercial grade re
ceivers in their armament systems. SA 
can be applied for only partial orbits, 
therefore affecting only one hemi
sphere of the Earth. 

All PacComm amateur radio products 
feature the OPS function for use by the 
amateur digital experimenter. For de
tails of the latest TNC OPS commands, 
see the "PacComm Packet Firmware" 
page. 
Our primary OPS product is the TINY-
2 MK-2/0PS which is an OEM OPS 
receiver board fitted into the TINY-2 
case. See the TINY-2 catalog page for 
details. 
OPS may also be retro-fitted into exist
ing units. Call the factory for estimates 
of costs. 
PacComm OPS units are fully compat
ible with APRS (Automatic Packet Re
porting System) and commercial 
m¥ping programs which will plot po
sitions of a large variety of objects on 
a map on a PC screen. 
You may download the APRS pro
gram from PacComm' s BBS. At least 
a 9 .6kb modem is recommended as the 
file is greater than one me~abyte. 
PacComm units are the only ones 
available which can be used on remote 
vehicles without the need for a PC 
being connected. 
Please note that PacComm amateur 
units are not normally warranteed for 
use in commercial service. If you are 
interested in bqsiness use, contact 
PacComm for information on our 
broad line of commercial-grade units. 

Audio Frequency Shift Keying 
!AFS~l 
AFSK is a simple, reliable, and low
cost method for transmitting data 
through unmodified voice grade ra
dios. 1200 baud signals will be easily 
handled by almost all radios through 
connections to t)le microphone and 
speaker connectors. 
Manchester encoded AFSK, some
times called Manchester modulation, 
is used on the transmit modulator of the 
PSK-1 Satellite Modem. This consists 
of AFSK modulation as described 
above with a clock bit interspersed be
tween each data bit. 
Minimum Shift Keying (MSK) 

MSK modulation allows higher data 
rates to be used on conventional voice 
radios via microphone and speaker 
connections. 
PacComm does not offer an MSK 
product in the amateur product line. 
Direct Frequency Modulation 
(DFM! 
DFM is used where higher data rates 
are required. 
Direct Frequency Modulation is sim
ilar to frequency shift keying since the 
frequency of a carrier is moved to carry 
data. It is not the same as FSK, how
ever, which switches between two fre
quencies similar to AFSK. 
The DFM modem design digitally gen
erates a transmit audio waveform 
which varies the carrier frequency. 
Precise shaping limits the signal 
bandwidth. Deviation of +/- 3kHz 
gives an RF spectrum 20 kHz wide 
(-60db). 

Using a DFM modem entails direct 
connection to both the modulation va
ractor and receiver discriminator. 
These connection points are normally 
brought out to the data connector of a 
"telemetry" radio module. 
Phase Shift Ke,xing (PSK) 

The receive section of the PSK-1 Sat
ellite Modem decodes PSK. As the 
name indicates, data is encoded by 
phase changes in a continuous fre
quency signal. 



Paul Evans, W 4/G4BKI, PacComm Technical Sales 

The Latest on APRS & GPS 
a11111111111111:111111111aa1111a1a1111111a11111a1c1111caaacccacan1a111111acco1:cc1cacca 

Well, the hot topic in packet radio con
tinues to be APRS and OPS. In the few 
months since our last catalog there's 
been explosive growth on the air in the 
number of users. Our sales of amateur 
and commercial integrated TNC and 
OPS Rx combinations continue to 
grow. Using separate units, Garmin are 
dominating the field with nearly 100% 
of amateur callers using either the Gar
min 45 or 50 receiver. 

We communicate :frequently with Bob 
Bruninga, the author of APRS, about 
new ideas for his program. Bob works 
with us commercially as well. 
PacComm now offers a commercial 
mapping program called PPRS which 
works with CD-ROM mapping sys
tems. 

DX spot mapping 

One such conversation with Bob was 
to add the ability to monitor 
PacketCluster activity and to take 
spots, process them and put them on a 
map of the world. Bob added this 
swiftly and it is now a standard part of 
APRS and DXers love it. (It's partic
ularly useful for newcomers to see just 
where the DX is). 

Weather via packet 

The functionality of the weather sup
port in APRS has been added to greatly 
by using PacComm TNCs in "OPS" 
mode with the UL TIMETER-11 home 
weather center. Simply set GPSTEXT 
to look for the start of the weather 
string and connect the UL TIMETER-
11 's serial line to the TNC. The TNC 
will regularly report the weather from 
a remote site for you. Several of these 
stations are running around the Wash
ington DC area and provide really ef
fective real-time weather data. A 
network of such stations could be very 
useful in YOUR area. 

Making 9600 work ••..•. General 
Connection Points 

Many modern rigs use true FM and it's 
simple to add a 9600Bd port. 

Most modern rigs use receiver chips 
such as the TA7761F. TA7761P, 
LA5006M, LC7532M, TK10420, 
TK10424, MC3357P. All of these use 

pin 9 for the discriminator output, 
making connection very easy. 

Transmitter connection should nor
mally be made directly to the varactor 
in the main VCO circuit (at the top of 
the deviation pot is the most often used 
point). 

To show how easy it can be, here's a 
list of known popular amateur rigs 
which can be easily modified 
AKD ALR72, ALR709, AMRIOOO; 
Standard C58, C140, C450, C500, C528, 
C558,C628,C5608D; 
Alinco DJ560, DR510. DR570, 
DR590, DR1200; 

Yaesu FT211, FT212. FT221, 
FT227R, FT230, FT280R, FT470, 
FT480R, FT73R, FT711, FT712, 
FT726, FT730R, FT736R, FT767, 
FT780R, FT790R, FTS 100, FT5200; 

Icom IC02, IC04, IC22A, IC25, 
IC27H, IC28, IC2 l l, IC228, IC25 l, 
IC260, IC271, IC290, IC32, IC38, 
IC451, IC471, IC490, IC1201, 
IC2500, IC2400, IC3220; 

Maxon MC80, 4020; 
Pye 400, Olympic M212; 

Kenwood TH77. TH405, TM2 l l, 
TM212, TM221, TM231, TM241, 
TM321. TM421, TM431, TM441, 
TM531, TM621, TM701, TM721, 
TM731, TM741, TR751, TR7500, 
TR7700, TR7800, TR7850, TR8400, 
TS700.TS770,TS790,TS711,TS811 

APRS Introduction 
Tracking of position by using the 
Global Positioning System (OPS) is 
becoming increasingly popular and in
expensive. There are many hams out 
there who are experimenting with OPS 
and packet radio. The most famous and 
easy to use system is APRS (Auto
matic Packet Reporting System) writ
ten by WB4APR. A detailed 
description appears. in CQ Magazine, 
December 1993 and QEX February, 
1994, p9. You can now take a regular 
PacComm TNC, attach a OPS receiver 
withNMEA-0183 data output with an
tenna and mount it externally or even 
internally in the TNC and use it to send 
position data through any radio to a 
base station and/or other users. The 
APRS software places a variety of dif-

ferenttypes of objects on a 
(anywhere in the 
their movements. 
It's ideal for public 
emergency prepareness ...,,,.. ... , .......... """"' 
A typical system: 
ceiver, radio, antenna on mobile 
TINY-2, radio, PC with 
unit 
The OPS equipped TNC can 
in two modes: broadcast uiut:J•vVJLi..::l 

and/or polling by '-'VJ.J..1.LVV;i-JL.l.Api, 

remote unit. APRS uses .,....,u,,.,u .. " 

only. 

Many backbone links are now 
9600 bd or faster. The 
is proving very popular 
with multi band high ......... ,_,, ............ 1-1 ...... ~ 
stacks. 
The CPU loops parameter in 
which counts the number of unused 
CPU cycles as an indication 
capacity says it all: regularTNC = 
10 MHz SPRINT-2 Node ""'"''""''-
1400; 20 MHz SPRINT-2 Backbone 
model= 2850! That's hn."'<'0M•rHHA1( 

TheNet author Dave _..,..ULJ.., .. ....., 

choked when we told him how 
SPRINT-2 is! 



We have included this short section 
about our commercial products for the 
interest of our amateur customers. 
Anyone desiring more information 
about our commercial products 
should call and request our commer
cial product literature. 

PacComm realises that many hams 
work in the electronics and data
comms industry. We get many calls 
and eventual orders from companies 
who have been enlightened on how to 
do radio data communications by one 
of their staff engineers who's into 
packet radio. 

We often find that customers call in a 
last attempt to solve a problem that 
they've been trying to get off the 
ground for up to a year, only to have a 
couple of minutes conversation with 
our sales staff and find that the solution 
is off-the-shelf or very close to it. 

Typically, a small number of 
trial/demonstrator units will be pur
chased and slightly modified, if neces
sary, to fulfill the task. Once the 
accountants have been satisfied that all 
is viable (the main hurdle), the main 
production run will follow with the 
hardware customised to exactly suit 
the application. 

It depends upon the value of the units, 
but typically the level of order.to suit 
complete customisation is around 100 
units, although in some cases it will be 
less. 

Although PacComm is small, we 
maintain the flexibility to design the 
product as you want it and yet keep the 
price low. You'll find our customisa
tion very flexible and helpful and able 
to get you through that important trials 
stage at low budget. 

Surprisingly, you'll find our units in 
many, many di verse applications 
(some of which are listed below) up 
against and frequently beating the per
formance of units made by giants in the 
telecommunications industry. 

We are particularly strong in the GPS 
and OOPS datalink industry right now 
and proud that we are displacing other 
commercial systems provided by very 
respected industrial nanies simply on 
performance and customer support. 

It's also nice to have the major OPS 
receiver and radio manufacturers beat-

ing a path to your door for telecommu
nication solutions. 

Some of Our Aeplications 
• Bar code data collection systems 
• Paging site interconnection (saves $) 

• Remote computer access terminals 
• Remote printing 

• Police licence plate enquiry systems 

• Telemetry from: 
» Ocean buoys 

» Oil and water wells 

» Lift stations 

» Gas Pipelines 

»High altitude balloons (NASA) 

» Military munitions 
• Satellite terminals 
• HF circuits 

• A VL automatic vehicle location 
systems 

• GPS position data 

• Differential OPS data broadcasts 
(MSK and AFSK) 

PacComm GPS magazine fea
tures I advertisements 
:c:m==::cac:c:cc1nn::coc::n:cc::=mcnnc=::c:c:ca::cccm::cccc:====::::::::=:ca 

GPS World Showcase, August 1994. 
Applications Competition 

Of the ten prizes awarded, two in
volved wireless data transmission. 
B.Qtll..used PacComm equipment. 

Second Place Prize Winner: "Prevent
ing Crane Crashes" 

End customer, Weyerhaeuser. 

Systems Integrator: Challenger Sur
veys. 
Local Representative: TD Communi
cations. 

Equipment: 9600Bd differential cor
rection and position data links. 

Honorable Mention 
,, ill 

"Tracking Oil Spills with GPS" 

End customer, Chevron. 

Systems Integrator: Radio Satellite 
Integrators. 

OEM manufacturer: PacComm. 

Also Entered 

"Low-Cost Airborne Interim Tracking 
System" 

End customer: Redstone Technical 
Test Center 

Equipment: PacComm 9600 bd minia
ture Wireless Modems. 

Advertisements 
:::=:c::::e::::::::=n::=:=::=:::::::::::::c:::=::;::::c::::::::::::::=ccc:=:c:::::cm:c 

GPS World Showcase, August 1994, 
p46. 
Ashtech - differential correction data 

links withPacComm (UMPAD). 

NaySymm - DR5-96S 9600Bd DGPS 
data link with time slot code (UM
P AD) 

Who's Who in OPS Equipment - Dif
ferential link features & advertise
ment. 

Customers 

Ashtech, NavSymm, Rockwell Inter
national, Qualcomm, TransTrak, 
Challenger Surveys, KARA, 
St.Joseph's Hospital system, InterFer
ometrics, General Railway Signal, 
Robson & Parsons Ltd., InfoTrade, 
Holst-Webster, Oceantronics, Avi
onicare, Everett Avionics, Aqua-Tech, 
Ham Radio Outlet, Global Electronics, 
Coastal Systems Station, Data-Com, 
Greenfield Assoc., Geonav, Integrated 
Systems Research Corp., KiloWatt, 
MITRE, Maccormack Inversiones, 
Stennis Space Center (NRL), Custom 
Software, Scientech, Satelite C.A., 
UEL, Vinncler, Trimble Navigation, 
Optimal Golf Solutions, Agrelo, Or
bital Sciences, Civil Air Patrol, US 
Coastguard, US Army, US Navy, US 
Army Corps. of Engineers, Unitech, 
DeKalb Agra, Opalfire Int'l., Univer
sity of California Berkeley Dept. of 
Particle Physics. 

Ap..elications 

A VL, Troop monitoring, Ocean buoy 
tracking, balloon flights, aircraft, Dif
ferential correction broadcast, satellite 
systems, golf course monitoring, pilot
less vehicle monitoring, agricultural 
guidance systems, surveying, EMS, 
medical helicopters, search & rescue. 



SPRINT-2 Standard model $ 225 
Power supply (US only), Operating and Technical manuals, 
schelllatic,cables 
Satellite Model.. ........................................................ $235 
Node and Backbone models - see Network Products 

TINY-2 MK-2 ____________ ~149 
Operating and Technical manuals, schelllatic, TNC connectors 
10 MHz option, factory installed ....................... add $ 25 
'Open Squelch DCD' option .............................. add $ 25 
TINY -2 to C-64 TTL cable....................................... $ 20 
Node model - see Network Products 

TINY -2 MK-2/GPS $ 675 
Power Supply (US only), TNC manuals, schematics, cables 
TINY-2 /10 MHz with internal GPS and antenna 
'Open Squelch DCD' option .............................. add $ 25 
GPS Manual .............................................................. $ 40 

TNC-NB96 Switchable 1200/9600 TNC $ 295 
Power supply (US only), Operating and Technical manuals, 
schelllatics, cables 

MICROPOWER-2 $175 
Operating & Technical manuals, schematics, cable connectors 
Hardware Real .Time Clock option, ................... add $ 30 
Printer Port option, with 3 ft cable, .................... add $ 45 
'Open Squelch DCD' option ............................... add $ 25 
MICROPOWER-2 to C-64 TTL Cable .................... $ 20 

PacTOR Controller (PACTOR, AMIDR, RTIY) $285' 
Power supply (US only), Operating manual, schematics, cables 
Packet Adapter .......................................................... $ 99 
'Open Squelch" DCD on Packet Adapter ........... add $ 25 

HandiPacket with all accessories $ 229 
Power supply (US only), Operating and Technical manuals, 
schelllatics, cables, 
belt clip, Velcro TM straps 
Extra unterminated radio cables - See Cable Section 

PSK-1 Packet Satellite Modem $235 
Power supply (US only), Operating manual, schelllatics, 
serial, radio, and telemetry cables 

PSK-lT Satellite TNC/Modem $375 
Power supply (US only), Operating and Technical manuals, 
schelllatics, serial, radio, and telemetry cables 

IPR-NB96 Integrated Packet Radio $495 
Power supply (US only), Operating and Technical manuals, 
schelllatics, cables 
Specify exact frequency between 430 and 450 MHz. 

TNC-320 HFNHF Packet Controller $195 
Operating and Technical manuals, schelllatics, TNC connectors 
'Open Squelch DCD' option .............................. add $ 25 
Hardware Real-time clock option ....................... add $ 30 

PC-320 HFNHF Internal PC Controller $195 
Operating and Technical manuals, schelllatics, TNC connectors 
'Open Squelch DCD' option ............................... add $ 25 
Dual radio cable (6 ft pigtails for radios) .................. $ 13 
Hardware Real-time clock option ....................... add $ 30 

PC-120/PC Single port PC card for PacketCluster _ $ 
Installation & operating instructions, schelllatic, cable. 
connector 

TNC-200 Bare board, EPROMs, Manual $ 40 
Cabinet (case, bezels, end plates, etc.) ..................... $ 30 
Call for special quantity price - only 100 circuit boards left 

BayMod-9 1200 bps modem w/BayCom Software __ $ 65 
Manual and diskette. Specify 3.5" or 5.25" disk 

BayMod-25 1200 bps modem w/BayCom Software __ $ 65 
Manual and diskette. Specify 3.5" or 5.25" disk 

SPRINT-2/Node $ 225 
Technical manual, schelllatic, cables, TNC connectors 

SPRINT-2/Backbone $ 260 
Technical manual, schelllatic, cables, TNC connectors 

IPR-NB96/Node $475 
Technical manual, schelllatics, TNC connectors 

TINY-2 /Node without EPROM $ 125 
Technical manual, schelllatics, TNC connectors 
'Open Squelch DCD' option .............................. add $ 25 

TINY-2/lOMHz/Node 145 
Technical manual, schelllatic, TNC connectors 
'Open Squelch DCD' option .............................. add $ 25 

TINY-2/9600/Node without EPROM $ 240 
Technical manual, schelllatics, TNC connectors 

TINY-2/9600/10MHz/Node ________ $260 
Technical manual, schematics, 1NC connectors 

MC-NB96 Internal DFM Modem Card _____ $115 
Technical manual, schematic, connectors 

NX2P EZ-MATRIX _________ $ 33 
Complete diode matrix kit 

NX2P Radio Multiplier-11 _________ $125 
Schelllatic 

CoaxLAN Adapter, For use with TINY-2 or MFJ TIL port_$ 25 
Assembled. Schelllatic. Quantity pricing available. 
Must specify ROSE or TheNet model 

TEKK KS-900 70 cm data transceiver (factory version) _$179 
KS-900 without crystals ...... ............................ ......... $165 

TEKK KS-960 70 cm data transceiver (factory version) _$199 

TEKK KS-900L-D96 (9600) $ 230 
Modified with Digital 'D' and Monolithic 21.4 filters 

TEKK KS-900L-D192 (19200) $ 235 
Modified with Digital 'C' and Monolithic 21.4 filters 

TEKK KS-960L-D96 (9600) $250 
Modified with Digital 'D' and Monolithic 21.4 filters 

TEKK KS-960L-D192 (19200) $255 
Modified with Digital 'C' and Monolithic 21.4 filter~ 

29 



'C' filters for 19.2 kb (each) _____ _ 
Part SFH455C 

JLJ>.<:::AU:.U 'D' filters for 9.6 kb (each) ______ $ 15 All RS-232 cables are $12 unless otherwise marked. 

Part # SFH455D CBL-232M/M 25 pin male to 25 pin male , 8 conductor for 
Monolithic 21.4 MHz filters (pair) ______ $ 20 TNC-200, MFJ etc. to dumb terminal with female DB-25. 

# MCF21.4F30B 

PacketPet Windows 
~---------Delivered on two 3 .5 inch HD diskettes, plus manual 

Must supply callsign to be used for password generation 

Version 1.60 Software (without modem) _ $ 25 
...:ni-,nun.ra diskette and manual. 

or disk 

CBL-232M/F 25 pin male to 25 pin female, 8 conductor 
for TNC-200, MFJ to PC/XT male DB-25, or as 'extension 
cable.' 

CBL-925F/M 9 pin female to 25 pin male for TINY-2/ 
MICR0-2/ TNC-320 to dumb terminal female DB25. 

CBL-925F/F 9 pin female to 25 pin female 
TINY-2/MICR0-2/ TNC-320 to PCIXT male DB-25. 

CBL-99F/F 9 pin female to 9 pin female for TINY-2/ 
MICR0-2/ TNC-320 to PC/ AT or laptop male DE-9. 

with Meter Function $ 49 
if Header model (SPRINT-2) or40 pin CPU CBL-99M/F 9 pin female to 9 pin female for SPRINT-2 to 

. ,,..,,,,- ... model PC/ AT or laptop male DE-9 or as 'extension cable.' 

adapters (specify model) __ $ 
model (TINY-2/MICROPOWER-2) 

28 CBL-99M/M 9 pin female to 9 pin female for 
SPRINT-2to female DE-9. 

Lilnr•'"4,... ... model (TNC/PC-320, TNC-200, any TNC 
CBL-64-320 TNC-320 to C-641128 with ITURS-232 with T APR modem disconnect header) 

DCD-Universal model (has wire leads for connection) converter $ 20 

Kit for TINY-2trNC-200 $ 25 
ns EPROM, misc. 

........ ,.....n .. -h• model and version number of TNC 

Port (HSP Mode Switch) ____ $ 25 
Fits PC with DE-9P, and 1NC & GPS with DE-9S 

by K7NM (AGC-4) ----- $ 28 

Pocket EPROM Upgrade $ 50 
Latest PacComm firmware, Installation Instructions, 

Uoe:rati11g Manual, ~ommand Reference Card 

llU.·'-''U'.111111.U..ll EPROM as upgrade to PacComm TNC 
model ......................................... $ 25 

CBL-64-TMR TINY-2/MICR0-2 to C-641128 $ 

HandiPacket unterminated radio cable (6 ft.) $ 
8 pin MiniD IN connector 

TNC to radio unterminated cable (5 ft.) $ 
Specify 5 pin DIN or 8 pin DIN connector 

120v to 12v de wall power cube $ 
0.5 or 0.8 Amp., 2.1 mm coaxial plug, 4-5 ft. cord 

Custom radio and Node interconnection cables: $35/bour 
labor plus parts. 

(with source listing) $ 35 $35/hr plus parts and shipping. 
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12 

RAM (memory) chip for user upgrade $ 12 Prices do not include applicable taxes and shipping charges. 

RAM (memory) chip for user upgrade ___ $ 20 

................. set (any product) _________ $ 10 Discounts for ARES, CAP, MARS, and other volunteer 
Operatingffechnical Manual(s), schematic(s) public service groups are available upon presentation of 

proof of membership and activity. 
EPROM programmed with your parameters _ $ 25 

Includes cost of EPROM. Diskette copy of XU included Call for information about service contracts and/or extended 
warranties for amateur products used in commercial service. 
Amateur units used in commercial service are not subject to 
any quantity discounts. 

Form PR·AR (10/28194) 



If you Jive outside the United States, please submit your order to the nearest dealer or disUibutor in your country or area. 
Sending your order direct to Pacomm causes delivery delays. Orders placed from overseas for delivery within the USA may 
be sent to PacComm. All prices subject to change without notice. Dealer prices may vary. 

Send this form with your check, money order, or credit 
card information (including expiration date) to: 

PacComm Packet Radio Systems, Inc. 
4413 N. Hesperides Street 

Tampa, FL 33614-7618 USA 

Credit card or COD orders may be placed via: 

• Telephone Switchboard (813) 874-2980 
• Facsimile (813) 872-8696 
• BBS (813) 874-3078 
• Orders (Toll Free) (800) 486-7388 
• CompuServe Mail 76576,2003 Note: Personal checks require 5-10 working days to 

clear before goods are shipped. (When telephoning orders, be sure to have your credit card 
number ready!) 

City, State/Province: ----------------------------------

ZIP/Postal Code: ---------------Country: 

Telephone (circle whether Day or Evening): (Area Code) '-----'-------------·----

COD (USA only)(COD payment must be in cash, cashier's check, or money order. NO ntP1r-~n11ruu 

CHECK MONEY ORDER Date: ____________ Amount: -------, __ _ 

VISA MASTERCARD DISCOVER A.MEX Card No: -----------------

Expiration date ____ _ 

Quantity Ordered Product Description Price Each Extended 

• Florida and Ohio residents must add sales tax. 
Total for Goods: 
Credit from prior order: 

• $6.00 Shipping fee is for UPS surface within the Continental 
U.S. If you prefer anotber method, Circle your choice below 
and we will add the extra shipping charge to your total. 

• COD • $5.00 additional charge. You must be available to 
accept and pay fm· a COD shipment. We will bill you fo.r 
shipping charges on returned COD shipments! Payments 
for COD must be in cash or cashier's check or money order. 

Sales Tax (FL= 6 or 6.5% )(Obio = 6.5 % ): 

Shipping Charges (see note at left): 
Total: 

Personal checks not accepted without prior approval. 

Ship pin~ 
Instructions 

- Circle One 

UPS Surface 
UPS 2nd Day Air 
UPS 3rd Day 
UPS Overnight 

Express Mail 
Priority Mail 
Parcel Post 
Surface Freigbt 

Standard Air Freight 
Rush Air Freight 
FedXPl 
FedX Economy 

Airborne Next. 
Airborne Economy 
Other (specify) 
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PacComm Packet Radio Systems, Inc. 
Telephone Switchboard: (813) 874-2980 

Facsimile: (813) 872-8696 

Australia: Australia: 
Blamac Pty. Ltd. Kevin Cavanagh, VK4SP 
26B Bombala St., Cooma, NSW 222 Brisbane Valley Hwy. 
2630 Australia W anora, Queensland 
Telephone: 64-523-112 4306 Australia 
Facsimile: 63-524-317 Telephone: (074)643-954 

Facsimile:. (074) 643-954 

BENELUX: 
RYS Electronics 
De Kuil, 12 
1911 TP Uitgeest, Holland 
Telephone: 02-513-11934 
Facsimile: 02-513-14032 

Chile: 
Federhit S .A./Reximco, Ltd. 
Quillota 853, Casilla 803 
Vina Del Mar, Chile 
Telephone: 02-972-104 
Facsimile: 02-660-294 

BBS: (813) 874-3078 

Commercial Sales: (813) 877-9900 

Order line: (800) 486-7388 

Argentina: 
Laboratorio Electronica 
Digital 
Moreno 1989 
2000 Rosario, Argentina 
Telephone: +54 41823-824 

Argentina: 
RDS, Radio Data Systems 
San Lorenzo, 1841 
1636 Olivos BS.AS 
Argentina 
Telephone: 541-790-1166 
Facsimile: 541-790-1166 

Colombia: Italy & France: 
Servicio de Comunicaciones A.B. MIS (HYPERTEAM) 
Radiales (SCR), P.O. Box 50405 Via Monte Corono 29 
Calle 30C No. 72 A 23 10127 Torino, Italy 
Medellin, Colombia Telephone: 11-317-3529,-3579 
Tel: 235 13 24, 40 or 57. Facsimile: 11-618-782 
Facsimile: 235 7156 

New Zealand: South Africa: Sweden: United Kingdom: 
RT Communications Sys Ltd. V.I.P. Radio CC Midline Business Inge Eklund, A.B 
P.O. Box 29-167 (19 Mandeville Park, Richards Drive, Halfway House Box 442, S-851 06 
Street, Unit 2 Riccarton) P.O.Box5365,HalfwayHouse1685 Sundsvall, Sweden 
Christchurch 1, New Zealand South Africa Telephone: 46-60-151-715 
Telephone: (03) 343-3273 Telephone: (011) 315-4493 Facsimile: 46-60-117-970 
Facsimile: (03) 348-8294 Facsimile: (011) 0315-4494 

Canada: 
IES Communications, Ltd. 
500 12th St. West 
Cornwall, ON K6J 3E4 
Telephone: (613) 930-2165 
Facsimile: (613) 930-4838 

Ontario: 
Norham Radio Supply 
4373 Steeles Avenue West 
North.York, ON M3N 1V7 
Telephone: (416) 667-1000 
Facsimile: (416) 667-9995 

British Columbia: 
Burnaby Radio Comms, Ltd. 
4257 E. Hastings St. 
Burnaby, BC V5C 2J5 
Telephone: (604) 298-5444 
Facsimile: (604) 298-5455 

USA: 
Anderson Commumcations 
69 Page Drive 
Oakland, NJ 07436 
·Telephone: (201) 331-6945 

Maritimes: 
R & S Electronics 
306 Prince Albert Road 
Dartmouth, NS B2Y 1N2 
Telephone: (902) 464-0464 
Facsimile: (902) 464-0090 

USA: 
The Country Ham 

I 5 Shoo Fly Circle 
Givhans, SC 29472 
Telephone: (803) 821-.8100 
Facsimile: (803) 821-7019 

Siskin Electronics, Ltd. 
PC Builders, 2 South St, Hythe, 
Southampton, England S04 6EB 
Telephone: 0703-207-155 
Facsimile: 0703-847-754 

Maritimes: 
Spectrum Amateur Sales 
302 Keswick Ridge Road 
Mouth of Keswick, NB EOHlNO 
Telephone: (506) 363-3627 
Facsimile: (506) 458-9741 

USA: 
Den-Tronics 
6102 Deland Road 
Flushing, MI 48433 
Telephone: (313) 659-1776 
Orders: 1-800-PAC-KITT 
Facsimile: (313) 659-1280 

Here is PacComm's Latest Amateur Radio --. .... -..111. 

PacComm Packet Radio Systems, Inc. 

4413 N. Hesperides Street · 

Tampa, FL 3361.4-7618 USA 


