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This equipment uses radio frequency energy for is operation and if not instailed and used
propesly, that is, in strict accordance with the Manyal, may cause intererence to radio and
television reception. It has been tested and found 1o comply with the RF emission limits for 2
Class B computing device, which is intended to provide reasonable protection against such
imterference in a residential installation, However, there is no guarantee that interference will
not oocur in a particular installation. If this equipment does cause interference to radio or
television reception, which you can determine by tuming the equipment off and on, try to
correct the intesference by one or more of the following measures:

*  Movethe computing device away from the receiver being interfered with.
*  Relocate the computing device with respect to the receiver.
*  Reorient the receiving antenna.

*  Plug the computing device inig a different AC owtlet so that the computing device
and receiver are on different branch circuits.

*  Disconnect and remove any IO cables that are not being used. (Unterminated KO
cables are a potential source of high RF emission levels.)

If you need additional help, consult your dealer or ask for assistance from the manufacturer,

2 - AR21 operating manual
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INTRODUCTION

The AR-21 is designed to link your amateur radio station
andadatatennmalorpcmanalcompm:r"ﬂuslemnal
n.odcmsrollﬂ(TNC)allwsyoutoupnawwngﬂw
exciting computer based o jons mode - packet
radic. You wiil find the AR-21 convenient and easy to st

The most wique and important feature of the packet rudie
oananissions, mlike RTTY, is that they are virndly efror-
Free. infanmation that you intend 1owansmit is first mads into
dighial groups, or paciets. Conl of correct recend

of these packeis is then retumed 10 the originating station by
the destination station. IF tha originaling slation dots not

trangmissions by each station, and allows several stations 10
use the frequency al the same time. Also, due to the choice of
operaling paramelers, you are no even aware of the presence
of other stations on the frequency,

The witalso i an avtomatic rep Youmay use

jtasan mwmmdndw 2 beacon, o a "mailhox” with the
and sofe You may also use it with

anFSKnrAFSKFMmonmﬂieVHF and UHF bands.

NOTE: in adfition 10 yoor regular amateur radio equipment,
you will need either s ASCH d2a terminal or a personal
wnpuw that has sm R5-232C output and uses a terminal

Teceive confEmation, however, it Autc ically
packets aniil the correct information is confimed, or the
contacl is terminated.

3 0

A dulator/demodulator) that can operate at very
high band isincloded in theunit. Thi ltsin very short
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ds the program. Such prog are widely available for
o ing your computer 10 a modem; they are olien used
scoess Compuserve or other comp leplione services,

You may also nead connectoes 1o fil your equipeeent and an
RS-232C sexinl cable.
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SPECIFICATIONS

PrOCESSOr \ v auanvnrns PR Z8CA, soft-compatible ASIC {Applications Specific Integrated
Circuir).

Memory....... D D P 32K ROM, 32K RAM.

MEOTY BACKAD + v+ v e vsamnesmnnsnseensnressnen Lithium bateery.

SeralPott ... ... R PN RS-232C interface to terminal or compuer. Baud eates: 300,600,
1200, 2400, 4800, and 9600 {auto baud}. The default, or reset,
baud rate is $600.

COMMBIKIE .. .ovvasvrrarnssrinrmraianasnnnss P TAPR TNC-2 up-kad compatible.

Modem POM cvvsucrerrerniranarsnsssansannes PO 1200 taud F5K.

Proweol. ...oovvinniaaiaes e te e AX.25 Level 2, Version 1, 1,4 T

Power REGUITEIEALS . . ... iiseuneesmrasenaamanesaisnas External 1010 13.8 VDC a1 40 mA. {29 mA from internal 4.8-
vait, 120 mAh NICAD® banery)

INPUELEVEL 1vaeerenrrarsennsnnrnssnacanes U 20mY to2 V peak-to-poak, 186

Lo T TR 2 I A 010300 mV (varisble).

Push-To-Talk ... ccacvennss eraraam e fraesmaeaen 30 ¥ maximum at 100 mA.

Overall DIMEASHNSE .. oiaiincvaarstansammmsrssaanes 212" Wx1"Hx4-14" L {64 x 2.5 x 10.8 om).

Net Weight ... 0iue i iamia s casmamaars 46 oz (130 g). -

ARZ21 operating manual - 5
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INSTALL.ATION

Bdmyouanpedorm&e'Opendorﬁ] Tests and
g hich foll 1, you will haveto
exl your Al wlurmmalonm
puur.udnmlhe d

“computer” to refer o a coraputer or A terminal.

The controller communicates with yowr computer

proper ¢
ﬁywmusl.ngaomwﬂer in addition, you will have

gh s eerial port uging signals that correspond to
the BS-232C standard. Most comp that are avail-
able lodary either inmrponl'e an RS- 230C-style serial
orh de asan y. If you have
already been using your comprater with an R5-232C

lfyouuseawmpuheryoumllmadalmrﬂm]emuhmr,

of & communications program - NOTE:
Since these prog allow B eomp toop like
a inal, the following inf dom willl wse the tetin

=

¥ou can uge this controller the game way.

COMPUTER CONNECTIONS

Table 1-1 shows the minimum connections that are ye-
quired between the RS-232 1/ connector on the rearof
the controller and your computer. These minimumcon-
nections do not permit hardware flow  control, DO
NOT connect any wices othwer than pins 1 through 8
and 2. Pins 17 through 19 and 21 through 25 are
reserved for future use. Using a full 25-wire cable will

cause your conirpller o operate improperly. You may
find that one of the ready-made cables that is available

MPORTANT: Whether
aready-made oble or make yrar own,

you
make sure it is a SHIELDED cable.

Table 1-1

Transmil Data-
Racenie Dala
Signal Ground

W E
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Dencyipiion

Sorlal data irom e wwpmln the Controllar.
Serlal duta krom the Conreler to the compltar.
Comman ground Tor bolh data linas.
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It is beyond the scope of this Manual to show you how
to connect your controller to every brand and madel of
computer. It does, however, provide you with informa-
tien for several common computers. If your particular
computeris notlisted, you can probably adapt the infor-
mation that is presented to suit your needs.

.ZENITH

B,
Table 1-2 shows the proper cable cannections for

Zenith series 89, 90, 130, 140, 150, 160, 170 and
180 Computers.

Table 1-2

2 = Tiensmil DAY w——— 7
3 Focoive Data 3
1 Reguest To Send ——— 4
5 Clanr To Send —————— 5
5 Dby Gt Aty ——————
T —— Signat Geound 7
B —-— Camier Dotact 8
20— Data Terminal Aeady —— 20

* Conngct this drain wire 10 the connocior shells.

Table 1-3 shows the propet cable connections for the
Zenith 200-series Computers.
Table 1-3

Centroller
#2pln connacter

Computer
§-pin connecior

1 ——— Carrior Datect [}
2 ——— Rpcaiive Dats ——————— 3
3 = Tranumit Dty =————-—2
4 = Data Tonminal Rasdy —— 20

5§ = Ground 7
§ ——— Dabs St Raedy B
T Raguest To Send —— =4
] Cioar 10 Sond 3

* Conrmct the drain wirg 10 the connector shells.

APPLE MACINTOSH™

Table 14 shows the pmber cable connrections for an
Apple Macintosh computer. NOTE: Thiscomputer uses
an R5-422 serial port, but it will operate properly with

_your contreller.
Table 1-4

Compute Controller
1*——— Chassis Ground ————— {*
5 Transmit Dinte 2
B+ Hpceive Data ]
3 Signal Ground ———— 7
T——— Carrier Datact L]
G Data Terminal Ready 20

* Connact this deain wire 10 the connactor chells. NOTE: Pin 1 is
et d inside the compoter. We ,
that you connact pin 1 1o tha mein ground of the computer,

COMMODORE

Commodore (az well as other manufacturers) sells a
voltage converter device that installs in the User Port
connector on the rear of their compubers, This adapter
converts the internal TTL- Jevel voltages of the com-
puter to the proper RS-232C levels and  polarities.
Unless you are very familiar with: the inner workings of
your computer, you shouild obtain the necessary con-
verter instead of trying to "do it yourself.”

IBM

Referto Table 1-2 for the proper cable connections foran
IBM PC computer.

Refer to Table 1-3 for the proper cable connections for an
IBM  AT-series computer.

The IBM PCir TM computer uses standard RS-232C
voltagelevels for its interface. The connector required,
however, is nonstandard and is not readily available
from electronic supply dealers. Refer to the IBM PCje
Technical Reference Manual for the proper cable con-
mections.

IBM sgells an adapter cable for serial devices which
allows you to convert the connector on the PCjr o a
starcland R5-232C connector. Since thia cable isanly 3°
long, you will have to’ obtain a standard male-tofemale
R5-292C extension cable to reach between this adapter
cable and your contralier.

. _RADIO SHACK COLOR CQMPUTER

The Radio Shack Celor Computer series {except the
Micro Color Computer) uses 3 4-pin DIN-style connec-

ARZ21 operating manual - 7
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tor for its serial interface. Table 1-5 shows the proper
cable connections for a Radie Shack computer that has
a4-pin DIN connector.

Table 1-5
Computer Controller
4 i Tranemi Dam 2
2 —— Recsive Dala a
3 v Signa! Ground 7

The Radic Shkack Model 1007102 has a built-in standasd
RS5-732C gerial port that is compatible with the control-
Jer. Use a standard male- to-male RS-232C exlenmun
cable to connect this computer to your ¢

NEC

The NEC Model §201 has a built-in standard R5-2320C
serial port that is compatible with the ¢ ller. Usea

the serial pert conneclor to an apptopriate signal.
Others may requite connections ta pins § and 20. You
canuse the computersoutput signalson pins4 and & for
this purpose as shown o Table 1-6.

Table 1-6

Controdier Compuler
Connpcior

H
k]
7

jumpecpins dand § ——3 [
[
Jomper piza 6,5, 20d 20 —)En

20

~ & M

QTHER COMPUTERS WITH NONSTAN-
DARD SERIAL PORTS

Cv-r‘ WW

meetthe

dard serial poris

standard male-to-rnale BS-232C extension cable to con-
nect this computer o your controller.

OTHER COMPUTERS WITH 25-FPIN RS5-232C
FORTS

If your computer has a 25-pin R5-232C poit, reler to its
mannals to determine the trarsmnit data, receive data,
andd signal ground pins. Follow the manufacturer's rec-
onurendations for connecting  the serial port to a
mondemn.

Your £l fi d a5 Data G
Equipment (DCE) while most oompAens are ounhg-
ured as Data Terminal Equipment (DTE). If thiz is true
of your particular computer, you can probably conneet
pins2,3,and 7of yourconfroller to the same number pin
of your computer’s RS-232C port. Standard 3-wire
male-to-fesmale and male-to-male RS-232C extension
cables are resdily available for this purpose.

If your computer is configured ag DCE, you will have to
coss'the wites between pins 2 and 3 of the conirolier
and the coraputer. In other wornds, connect pin 2 of the
controller to pin 3 of the computer and pin 3 of the
coniroller vo pin 2 of the computer. The signal grmmd
is still pin 7 on both ends. R

Some computers may require that you conmect pin 5 of

8 - AR21 operating manual

g conditions:

1.  The signal [evels should be R3-23I1C
compatible. The controlier requires that the
voliage levels that come fromn the computer
be greater than about 43 volts in one state
and Jess than 0 voits in the other state.

2. The polarity of the signals must conferm to
the: RS-232C standard. A lower vollage stale
st cotrespond 1o a logical "1 and the
highet voltage state to a bogieal 0.

3. The computer must be able ta correctly

recelve a gignal which Theets ihe 1&232(2
specification. The uppl T

Make or purchase a cable that provides the necessary
connections. The serial port common pin must be con-
nected to the controller's serial port connector at pin 7.
Thedataline that sendsdata FROM the computer must
be connected to the controller's connector at pin 2. The
line that yourcompuber uses to RECEIVE data must be
connected &5 the controller's conmector at pin 3.

1i your e xquires any other signals, you eust
find ways of providing them. The docusnentation pro-
vided with your computer or its accessory serial port
should specify any special requirements of your par-
ticular port.



Page 14

SOFTWARE REQUIREMENTS

Anysoftware packagethatenabies your computer to act
as an  ASCI terminal with an ordinary telephone
modem should work with your controller. If you have
a program that you have successfully used with a
telephone modem, and you are famillar with its
operation, use that same program to communicate with
the controller.

+w- - ZENITH

Several acceptable terminal emulator software pack-
ages, such as CPS-86 and CPS-150 are available .

The package you need depends upon
your particular modet of computer. Load the program
and set the options as follows. NOTE: Be sure terun the
system configure program to properly set up the
computer’s sevial port, ete-

Baud Rate 1200

Word Length 7 bits

Parity Even

Stop Blis 1
APPLE MACINTOSH

The MACTERM program will work propetly with your
controfler. Load this program and set the options as
follgws:

Compadibjlty Istminal

1200 haud Y1100

7 bitsscharactar ANSI

Even party UNDERLINE

Handshake XonXofl us

Modem conrmition B0 Columns

“Talophone” port ON LINE
AUTOREPEAT

COMMODORE

The Programmer’s Reference Guide published by Com-
modare ¢ ins a BASIC « fcatigns program.
This program converts Commeodore's madified ASCH
format to "true ASCIL™ Since Commidore's computers
do not send too well at data rates greaicr than 300, we
recommend that yoo operate the controllerat 300baud.

1BM PCjr

The [BM PCjr has a built-in terminal program in the
BASIC cartridge. Type TERM to start this program.
Then tefer to yout PCir's BASIC manual far details
about it, For best results from your PCjr, da noteperate
the controllers serial port at greater than 1200 baud.

RADIQ SHACK COLOR COMPUTER

‘There are several terminal programs available for the
Color Corputer. You will probably want to use a com-
mercially available program rather than writing your
own, because the Color Comyp has a "scfty
UART that is difficult lo program in BASIC.

The Radic Shack Model 100 has a built-in ferminal pro-
gram in ROM. Refer to your computer'sdocumentation
for information about its use.

NEC

The NEC Model 8201 has a built-in terrninal programin
ROM. Betfer ta yourc "3 o ion for in-
Formatian about its use.

'+
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Referta Figure 1.4 and connectand solder the free endsoltw
remaining cables as shown. NOTE: Cucoff the shickdz of Ihese
cables; do nct connet them logether.

H0LDER AMD

CDHNic TION

Figure 1-4

Comnect the smalles phug on one eodd of this prepared cabie 1o
the MIC/PTT socketoa the controller. Connect the other end
of this cable 1 the microphans sockel on the radio.

SPECIAL CASES

Yaesu models FT-27(0, FT-2700R, and FT-770 roquite & 10
£} eesistor in series with the PTT line as shown in Figure
i-5.

Figure 1-5

Yaesu models FT-3700, FT-3800, and FT-39Q0 requirc 1wo
type 151588 (orsquivalent) diodes in series with the PTT line
as shown in Figuwe 1-6.

PT T1

isisag

Figure 1-6

POWER SOURCE

Towwyommlﬁwuvﬁﬂuﬁed&mﬁmchmaﬂy
fitted battery pack (option), or an cxiernal power supply.
The external power supply must be capable of providing 10
1o 13.8 volts de at 40 mA. If the battery aption has been
ﬁmdandyouwishtnchrgeitﬁmyommcmalmpply,
the supply crust be capable of deliveriag 100 mA.

Refer v Figure 1-7 while you peefonm the following steps,
which show you how to install the power plag on
the free end of your external powes supply wires.

() _Weﬂnmﬂsnﬁmmﬂ'uﬁhumwln e

insel drawing. The bonger kead must pome from the
positive (+) tamingd of your power supply.

10 - AR21 operating manual

{) Remaovethecapfrom the power plug, Then slide thecap
cvertheend of the powes supply cable with the theeaded
end as shown,

{) Souderihe Jong and short wires w he indicated lugs on
the power plug, Make sure the longer Jead goes to tug 1
and the shorer lead goes 10 lug 2. NOTE: Youmay find
it easitr 10 clamp the power plag in a small vica i hold
it steady while you solder the conbeglions.

{} Afier the connecions cool, cnmp the indicaied tugs
around ihe cable as shown. Then reinstall the cap on the
power plug.
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RADIO CONNECTIONS

Refec 1 Figure {-1 while you read the following information,

Depending upon your particular radig, you can sither use the
RADIO sockelos (he SP N and MIC/PTT sockels. In general,
ihe RADIO sacket is for ponnection wa base or mobile station
and the 52 [N and MIC/PTT sockets are for connection o a
hand-held sadic, NOTE: The MIC/PTT socket i for hand-

held ivers that use a combined audio and PTT cahble,
A @ 22885
Q HHm
o
[ WM MO B LEDROVE
Figure 1-1

Figure: 1-2 shows the connections (o the RADIO socker, A
cabla that hes & maching connector on one end ko it this
socket is provided. You will have w0 adapt the other end of the
cable 1o Bt your particular radio.

LS wrT

0 e ar cu¥ (1R WE M)
e e (FROME RETR
FILVER o FER)

T -

Figure 1-2

Twocabh provided for use with hand-held radios. One of
ihesecables (for the SP. IN socket) has miniature phone plugs
on each end and the other cable {for the MIC/PTT socket) bas
subminiature sockets on cach end. These cables should intec-
face properly with many of the popular hand-held mdics that
are currently available.

Infrrmpation aboat some specifi: hand-held radigs is included
below.

ICOM, & YEASU

The two shiclded cables provided should work properly with
the following radios with no special modilication:

Ioom [C-2A, IC-2AT, [C-02AT, IC-p2A, IC-n2AT,
IC-3AT, HCO03AT, IC4AT, IC-0MAT JC-p4AT,
[C-12AT, and others

Yaesu FT-703, FT-209, and FT-73

Connect the czble that has miniature phone plugs (e larger
plugs) betwesn the SP IN socket an the controller and the
speakes output sockel on your transceiver.

Conpect the cable that has subminiawre phone plugs {the
smalker plogs) between the MIC/PTT socket on the controller
and the microphone/push-to-talk socket on your transceiver,

KENWOOD

To use the congeller with a Kenwood TR-3500 (and cthers),
you will have Lo modify he cables.

Cut the two shickded cables in balf. Then refer to Figure 1-3
and connect and solder the free end of 3 cable that has a
miniature plug {Ibe larger plog) 1o 1he feee end of o cable tial
has a subminiature plag (ihe smaller plug) as shown.

SOLDER AND
TAME EACH
COMRECTION

MINIATURE FLUG SURMINIATURE PLUG

Figure 1-3
Cemwumargupl@mummdomﬂsmpamdcablemme

SPIN sockest on the controller. Connecl the cther end of this
cable b the speaker socket on the radio.

ARZ21 operating manual - 11
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TRAKRFON MER
. DR OTHER
rawaR gOURLE

1OMS

gl
POWER PLUG URADILE L L

Figure 1.7
BATTERY ACCESSORY () Refer to Figere 1-8 and remove the screw from the
: bottoo of the unit. Then carefully remove the cabinet
‘The following stcps show you how 1o install the optional halves.
() Referaggin o Figurc 1-8 and remove the twa indicaled
{) Tum the controller off and disconnect any external serows that hold the circuit boards together.
pawes sapply.

12 - AR21 operating manual
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)

()

Carefully position e smaller circait board begide Lhe
largex cir¢uit board as shown in Figure 1-9. Do nat flex
the nlerconnecting dbbon cable any more than neces-
sary.

Plug the sockel coming from the Batlery Accessory
oo the indicated plug on the smaller circuit beard, The
sockel is keyed 10 Gl only one way,

Repesition the smaller ciccuit board on top of the largec
circuil board and yse the two screws removed earlier ta
secure the assembly.

DOUBLE-STICK
TAPE

{2

)

Figure 1.9

Carefully pesl the backing paper from one side of the
double-stick tape. Then refer again 1o Figure 1-9 and
press the tape onto the: larger circuit board in the area
shown.

Carefully peel the ining backing paper from the
dopble-stick tape. Then press the bauery onto the tape
as shown.

Usc the serew yon remaeved earlier o reinstall the cabi-
nel halves.

SMALL
ciAcuIT
BOARD

ARZ21 operating manual - 13
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OPERATIONAL TESTS

AND ADJUSTMENT

mummdmmwmwmmnﬂm

youean perform ! yourc ey isc

operating properly.

FRELIMINARY TESTS

Make swre you have the Il d to a uitabl
power source. Also make sure yun have the oonmllucon—
niected to your corp 25 d in the “Instaltation”
secalon of this Mangal,

4,  Type four or five asterisics (*), at one second intervals,
urdil you see the sipn-on message:

AOR Packet Radio AR-21

AX.25 Level 2 Version 2.0

Releast 1LATE 12/10/87 - 32K RAM
message board Ver L17

Checksum $11

cond:

‘The above peocedure perfosmed an anto-baud routice that
Mmmmmswm&hmmsfmedbemmthe

1. Twn the compuieson ard boot up any
nal emulation program.

¥ teami-

2. Makeswathe 232C and LED swilches on the controller
are on {ioward the top of the controller).

3.  Puhthe POWER switch o ON. The PWR LED should
light NOTE: Some of the other LEDa may light bricfiy
and] e extinguish.

£ your computer's data rate ix set to 9600 baud, you will see
the following message:

Ploaww type 2 517 {7) for thee aute-beud rouriine,

NOTE: If your Computes*s bamd rane is set oy hing other
than 9600 baud, you will se meaningless characters on the
screen. IF this happens, go ahead and perform the next sep

anyway,

14 - AR21 operating manual

dler and your computer o video

IMPORTANT: This data rats is swatd in the conroller’s
memory. II you later change your terminal emulation
program's data baud sata and then anempt 1o communicate
with the conmotler, no ingelligent information will be tans-
ferred (because the two units will no longer be compatible).

SOLUTION: To comet the abowe compatibility problem,
reset your computer or eaminal i the original baud e that
i held im the controller's metory and 1ype "ABAUD xxxx”
(nxx-lhumwbullm) Now tarn off the comirotler, reset

d tgb ABATLID rate, and tum the
mtmﬂslm:km'ﬂnauurhmui:wunemllmwplauthe
pew data miz in memory. This method allows you 10 select o
l‘meroruhwmdmmu We mwglysuggmthat
yOu write yourinilial baud rate in the space provided below for
future reference. '

ABAUD RATE
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ADJUSTMENTS

The following steps check Lhe basic aperation of the control-
ler.

1.  Make sare your sadio is connected 1o the controller as
described in the “Op " section of this Manual,

2. Type “MY KETMK" foltowed by a <RETUTRN>, sub-
stituting your call sign in place of the one showa, Your
monitor should reply with:

wWad
naw (your call sign}

3. If your radio had a squelch coolrel, unsquelch your
rectiver.

4. Advance the moeiver's volurne control unel the DCD
LED on the controller just lights when no signals are
present, This is the proper initial setling of the receiver's
volume control,

5. Tamtheradic's squelchcontrel until the DCD LED just
exiinguishes.

6. Ligten [or packet activity and readjust the receiver's

- Figure 2-1

volome control as necessary unitl you receive packets
Pprapetly.

NOTE: The output kevel from the controller has been faciory
sel at 150 mV peak-to-peak, which should be satisCacwory (o
mog radios. If, however, you find that this is bot coreat for
your tadio, perfonm the following steps:

1. Remove the screw from the bottom of the controller.
‘Then carefully remave the cabioet bottom,

2. Refer to Figure 21 and focate control VR3, on the
stnaller circuit board close 10 the oplional imemal
bacsery plug. Then adjust this control a5 necessary for
the proper cutput kevel.

3. Reinstall the cabines botom on the controller,

NOTE: If during the cpetalion of yout controller you find yhat
the TNC does not aperate your adio's PTT circuils, carefully
remove the cabinet top. Then nefer w Figure 2-2 and cut the
tiny foil that is d b the two indicated solder
trads on the smaller circuil board. Reinstall the cabinel wp.

Figure 2-2

ARZ21 operating manual - 15
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CON LED — Lights whon the THC b
connecled 10 anothar gtaion (does nol

when 1t in connectad o w buletin
board eaficn).

STA LED — Lights wion the TNC gtifl has
data 1o trensmL

b

DCC LED — Lights when tha THC re-
w signal.

PTT LED — Lights when the TNC is
sending transmit cats.

/iwn LED — Lights when the TNG is
K wined on.

DCANPUT socket — For connection of en
sxiomal power Sipply of a baery
chaiger.

POWER awilch =~ Tuma b THC on and

LED mwitch — Alows yao ba duen Bha LE Ds
olf 1o help consarve tha bakery..

cutier,

2328 switch — Alown you 1o ucs the THC
a5 8 Sgipealsr o bulletin basnd withoul w

MICPTT sockat — Audio outpul and
push-ipaik connecter & hend-hakt
radios,

Figure 3-1

16 - AR21 operating manual
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OPERATION

Figure 3-1 shows the front panel of your AR-21 FNC and
bricfly describes each control and conpector. The following
pages describe the operation of the wnit, and howto use the:
TNC to veceive and transmil “packets”.

Belore you attempt to use the TNC, be sure youamd'mm@hly

{amiliar with yow communications eguipment and its

npmuon. This eqmpmwlshould euherbe crystal-cantrolied
hesized 10 ensure quency stability, whlch

umpommrupackamdw L Be sure the

you use has the ability to handle “key down™ operation

(continuous transmission of 3 CW camrier), Alsg, be sure you

areTamiiar with your computer terminal of computer{usedin
the terminal mode) and its operation,

NOTES:

1. Afierthe TNC types a sigh-on message on your 1enmi-
nal, you are ready 10 operate.

2. You can ust yous computer & emulate a terminal by
mnning a terming emulator program. A terminal
emulator program makes the RS-232C pont on your
compluter appear as a ieminal input to the TNC.

GENERAL

Your TNC usts AX 25 software (built into ROM) and has the
Following operating modes:

Command Mode — In this mode, everything you type is
intzrpresed as insteuctions for the TNC. These instructions are
in the form of command lines that are terminated by a RE-
TURN. The commands allow yoo 10 change the TNC opersi-
ing parametess, pexfonn special functions, or change modes.
If yoar TNC roceives packets while it is in the Command
Mode, you will sesthem printed on the display screen. Tosend
packets, you must direct the TNC ta enter a data mode.

Data Modes — Two data modes are avgilable; the Converse
Mode and the Transparent Mode. In these modes, the informa-

tion you Iype 10 the TRC is assembled into packels and
transmitted on the radio.

The remaindss of this section first dectibes the terminal you
will use. It then explains how 10 use the commands to config-
ure the TNC to suit youand your station, and how to get sianed
tatking to other hams on packet radio. This ig not intended 10
be an exhaustive description of every command, but rather a
discussion about how the various commands are related and
how you may use them. An alphabelical catalog of d
that describes the formal and parameters of eack is provided
in the “Commands and Messages™ section of this Manoal.
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TERMINAL CHARACTERISTICS

Baud Rate Selection — Most termirtals use serial communi-
cations. In this mode, ¢ach biloll'a 7- or 8-bit character is sent
in sequence over the same wire, Serial data must be transnit-
ted at a prederermined bit-per-second rate called baud rate,
There are many standard baud rates. Unless the TNC and the
lerminal use the same baud rate, they will ool be sble
communicate, This TNC supponis the following slandard
baud rates: 300, 600, 1200, 2400, 4800, and 9600.

Word Length/Parily/Step Bits — In addition 1o the data
rale, there are: threz other characierists of seeial data which
should be Lhe same for the THC and the werminal. Thess are
word lengih, parity, and number of stop bits. Use the com-
mands AWLEN and PARITY to0 st these characieristics.
Serial data may represent ASCIT data, which has seven data
bits per character, of binary data, which has eight data bits per
by, Linless you opesale in the Transparent Mode, the TNC

will ignore the extra bt if you use 8-bit characters, This micans
that Lhe eighth bit is sez (¢ 0 before data is assembled moa
packet.

i you change any of thess configurations, the new values do
ol take effect uniil you peclonm areset by wming the power
off, or type RESET.

If you start the TNC in the defauli-parameier mode, tie serial
pott 5 initializad at 9600 bawd, even parity, 7-bit characiers,
and one stop bil. A message is then typed 31 9600 baud. I you
entee an asterisk {*) before the message completts, the THC
will sign on a¢ 600 baud. If you do notener an asterisk belore
the message complates, press the asterisk key at 1-seeond
intervals until the message meappears. Then, belors it com-
pletes, type 2nather asierisk. The TNC will now sign onat the
baud rale you have your soll o hard: inal setto.

GETTING STARTED

Alter you have your THC and teeminal set up propedy, you
should see the TNC sign on with a message, followsd by the
command prompt

cmd:

When you see ehis prompt, first set your call sign. To dohis,
Llype MY and your call sign as shown below:

emdMY GILOW < RETURN >

# Lithium bettery inside ihe TNC enables it Lo remember any
shanges you make in the default parameters.

e you 24 your call sign, you are resdy 10 5end & packel.
Firgt type the command CONVERS and press <RETURN:» o
ey the converse mode. Then type n message you wish w
rangmil a5 a packet:

HELLO WORLDI
*ress the RETURN key ta end your message. If you waich the
EDs on the front of the TNC when you do this, you sheuld
ibaerve the following:

The FTT light will light, indicating that the
is being keyed. The STA LED may also light briefly s
the beginning of the iggi
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2, When the transmission stops, the PTT LED will
axtinguish,

The you just d was sem o the address
speified by the UNPROTO command. This address is set 1o
OQ when you first tum the TNC on or type RESET.

Ta find out which stations in youwr area use packet radio, make
sure the moaitor function is tumed oo, To goe this, first type
CTREAC (peessand hold down thecontrol key while you press
the C key) 1o return o the commang mode, if this has nol
alseady been done. Then 1ype cach of the fallowing com-
mands

cmd: 8t OH <RETURN~>

crod: WA QN <RETURK:
HNOTE: Refer to “C ds and Messages” beg on
Page 4-1 for iniy about these d

Any packet (hat your TNC receives should now appear on
YOur gereen.

_ To make full use of e TNC’s capabiliies {or reliable data

communications, you should cstablish a connection with
another slatfon. This causes everything you type in the Con.
verse Mode o be automatically addressed 1o the oher siation,
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and packets sent between your station and the other station
will be automatically acknowledged by the recipient. The
sending station will continue to retransmit the message a
preset number of times until it has been received properly.
To connest to G4LOW for example, type CTRL-C fol-
lowedbya < RETURN > (o return to the commémnd mode.
Then type:~
emthC G4LOW<RETURN >

[ GALOW s onthe air, moed to your frequency, and within
range of your transmissiors, you should sce a message
ocoming back to your TNC. If your have a speaker connected
10 your radio as well as the TNC you will hear the packets,
and speaker ot not, you should see the DCD LED light with
gach incotning packet. When yaur connect reguest is ae-
knowledged, the TNC will display the following message:-
2+ CONNECTED TC GALOW

The TNC will thea switch to the converse mode. If you now
type a message, it will be formed into a packet and stored
in memory until you press the RETURN key. At that
mament it is sent to GILOW.,

After you complete the conversation, cilther you or the
operator of the olber station may initiaie a disconnect. To do
this, rewm to the Command Mode (by typing CTRLAT) and
type the following command:

emd: D <RETURN>
After an exchangs of packets, you will sce the message;
* (HSCONNECTED

This message indicates that your disconnect request packet
was scknowledged by the staion yon were connecicd to.
NOTE: You must send £ disconnect request (0 the siation you
are communicating with before you can connect (o other
stations arbear them (if your monitor functions are sef to off).
‘When you become faniliar with pecket radia, you can leara
how to use the STREAMSW command to connect o more
than one station at & ame,

If your are ready 10 receive messages from other packet radio
stations and you wish 6 let them know that you are active on
packetradic, y the TNCazan i regH or
Peacon) o trangmit this fact at presed intervals, You must first

decide how ofien you wish your siation to send he desircd
message, and then stoce it in RAM ingide you THC. M, for
axample, you wish o send it every 30 minutes {or every 1800
seconds), type the following after the command prompl:

cmd: B £ 180 <RETURN>

NOTE: You must divide the anmber of seconds by 10 before
you enies the desired time,

The TNC will respond with a message similar wo:
was EVEAY 0

if n number was previcusly ntered in RAM, or the number
that corresponds (o the number you may have entered earlies.

Then type BT followsd by the message you wish 1o send,
Example:

cmd:BT GELOW PACKET RADIO STATION
BLOGSVILLE WESTERSHIRE cAETURN>

The THC will respoad with 2 message similar lo:
was

MNOTE: In this case, o text message was previously entered.
1f 8 message was previousty sniered, it would follow the ward

- w

was,

I GALOW, for example “hears” your beacon aud wishes to
cganeet Lo you, he will type;

¢ QALOW<RETURN:.

When your TN acknawledges his copnect Tequest, it vl
display the following message:-
*CONNECTED TO GALOW

Your TNC will then switch to the converse mode. 1f you
now type nmessage, it will be formed into a packet and seat
to GALOW

Since you heve now succeeded in getdng your packet radio
atation on the air, read the fol lowing pages which deseribe the
TNC aperation in more detail. The remainder of Lhig section
will belp you get the most out of your TNC. Also refer to the
aiphabetical list of ot ds in the “C ds and Mes-
sages™ section of this Manual,
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OPERATING MODES

COMMAND MODE

Use the Command Modz to enter commands that aller the
TNC’s uperating parameless. You mustenter all other modes
[rom the Command Mode. When the THC is in the Ce d

Transparent Mode

Packet radia is very well suited for ferring large
of data between computers. For some types of daia tranfer
perations, the Converse Mode will work very well. Youmay

Mode, “cmid:™ appears o the screen st the beginning of each
input line. This indicates that the TNC ts waiting for instruc-
Lions,

The TNC is always in the Command Mode alter a reset or
powec-up. You can perform a raset by dwoonnecung power
Tram the TNC far several seconds o by rssulng a RESET
command. Afisrareset ¢ ion, atl g par sof
Lhe'mCaremmmahzcdbylheresnduusoﬁwm :

Youcansiore the value of mosi parameters ina permanent but
easily changed form in memary. Each fime you change 3
parameser, il issioced in memory until you change the parame-
ler again or issu¢ a RESET command.,

There are several weays you can gt from the Command Mods
(o one of the daa modes. You can type the command CON-
VERS or TRANS, depending upon the data mode you desire,
This cpuses an immediste mode change, If you istue a
CONNECT command w initiate 5 conversation with another
station, of if your TNC receives a connect request packed, the
TNC will avlomatically change to a data mode after the
mmmuwmbhmmmnsdmcomonﬁ

hether the TNC will enter the Coo-
vmmhmtbhde.ﬂymspecfyﬂndamumdemdw
CONNECT command, however, that mode will be used
without afiering Lhe seiting of CONMODE.

DATA MODES
Converse Made

The Converse Mode is the data mode that you will probably
ust mosi for ordinary contacts. In this mods, the infoemation
you type is assembled by the TNC into packets and transmit-
ted over the radio. A packet is terminated whenever yoa type
the send-paciet character, which is get by the SENDPAC
command, and may oplionally be included in the packet
There arc nine characters that kave special meanings to the
TNC. These characters allow you Io correct typing ervoes in
your messages and retern W the Command Mode, but are ot
nocmally included in the packet. Thess include inpat editing
characters, which are di d in & Iater soction. NOTE: To
relurn to the Command Made from the Converse Mode, just
type. CTRL-C.
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want 10 send ypecial information, hawever, such as ready-io-
Tun programs 1o another amaleur operator. A COM fils ona
CP/M sysiem or even a BASIC program may contain many
strange characlers which could be confused with spocial
charaelers in the Converse Mode. For this application, you
will want 10 use the Transparent Mode (a data mode like the
Converse Mode, except there are no special chamaclers),
Everything you type, oreverything your compuies sends tothe
TNC, is sent over the radio exacily as it appears o the TNC.
Packets are sent at regular time intervais of when 2 full packet
of information is ready. You may use the PACTIME com-
mand to change the time intervals al which data is put into
packet fonm,

Thadisplay characteristicsof the TNC arealso modifiedinthe
Transpsrent Mods, Data is sent from the THC to the terminal
exactly as it is received over the radio channel, including a1l
eight bits of each byte received. All Teares such as LING
FEED and RETURN insertion, ESCAPE translation, and case
conversion are disabled, Mone of the parameters which con-
trol these featuncs in the Converse Mode are changed when
youe enter the Transparent Mode, and all display l=atures are
re~cnabled when you retm the TNC 10 the Command Movde,
Most of the informalive messages that appear in the Converse
Mode a5 the TNC maoves between the disconnecied and
conpected states are aleo dizabled.

If you wish to escape from the Transparent Mode (o the
Command Mode, you must use ihe follawing special proce-
dure. NOTE: After atime equal o PACTIME has etapsed, the
last data you typed will have besn put inio packes form for
transmission (although it may not heve been ransmined yet),

1. Wait for PACTIME 1 clapse. Then wait an additional
time, which is set by the CMDTIME command,

2. Type CTRL-C ithrec iimes within an interval
CMUTIME of each other.

Afieafinal CMI¥TIME inservat in which you did ot Lype any
characiers, you will sec the “cod:™ prompt. If you type any
character in this inizrval, even if they are more command
characters, the escape will be aberted and the tiree cormmarnd
characters will be sent as packet data. If you set CMOTIME
ot PACTIME 0 0, you will not be able 1o excape from the
Transparent Mode except by pedorming a hard reset (powez-
down reset),
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FLOW CONTROL

Wh you fer dala 1o comp there is a chance
that the data will be received faster that the computer can
handle it, To prevent boss of data, the computer must be shls
1o make whatever is sending data stop sending, and laser el
it toresume sending, If you are a homa computer user, youare
probably already familiar with one typeof flow condeol, which
allows you 1o stop the output from the computer while you
read it and restart it when you have finished.

There me two methads of providing faw control that are
supparted by the TNC. XON/XOFF flow control, sometimes
called “software flow control,” is accomplished by sending a
special character (usually a CTRL-5) b request that the outpat
siop and another special chamcier (usually a CTRL-Q) s«
restant the output. Hardware flow control may be used if both
computers uscthe RTS (Request To Send}and CTS (Clear To
Send} lines of the BS-232C interface.

Many temminal programs and filc transfer programs for home
computars o not implant flow control in sofiware, and many
so-called R5-232 porta da not support hardware flow con-
1ol Even if the RTS and CTS lines appear at the conmector,
software thai directly reads the CTS line may be eoquired in
worder far flow control W be implemented. IF you find (bat the
TNCs seem 1o lose data during fibe tranfers, lmediately
suspect a flow control problem,

XONIXOFF FLOW CONTROL

If you are using a termingl rather that a computer, or if your
compwter does not support RTSACTS flow control, yoa can
nsethe XON/XOFF fiow conunl. Y ou cpn enable this method

In the Command Mode, e THC input buller may fill up if
yOu try 10 type too Jong 4 command, [n the data mode, the
bulTer may fill up if you are wsing your computer to ransler
data at a rale that is faster than the data rie for radio

ission, if radio data tr ission has slowed down due
10 noise or other users on the channel, or if the operator or
computer at the other end has stopped the output from his
TNC. The TNC will send the terminal an XOFF characier
when there is room remaining for about ten characlers in the
buffer, i you sontinne sending daia unti? there are only five
spaces left, the TNC will send an XOFF characier after each
character received. When the buffer fills up completely, data
will be Jost. When the buffer empties aut, the TMNC will send
& single XOM character 1o the terminal.

if you disable XON and XOFF by setting them 100, the TNC
will automatically use the RTSACTS flow control 1 stopinput
from the Erminal,

KON/XOFF How 1is fly disabled in 1he Trans-
parent Mode. Thig is done because characters are treated as
data; therefore, the XON and XOFF characters will not be rec-
ognized. If you cannot uge RTSACTS flow control, you may
cnabie the XON and XOFF characters {the commands from
the TNC 10 the terminal) by sewing TXFLOW ON and
XFLOW ON, START and $TOP characiers { the commands
xthe TNC from the werminal), however, will still be treaned as
data

HARDWARE FLOW CONTROL

This method of flow control is preferred, since itusually does

by seiting XFLOW ON. The special fkyw control cix
are ot 10 CTRL-S and CTRLAQ by default,

not depend on the programming of a panicular communics-
tions progrant.
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DISPLAY OPTIONS

Several parameters control the way output is formatted for
display on your ierminal, Most of these are pacametersthat are
determined by the display capabiliies of your terminal and
would be changed only if ynu change terminals.

In ihe Canvesse Mode, it is namre] 1o choose a line-leaming-
tion cheracter such as a <CR> of <LF> by lexminale packets,
For some applications, however, you imay want 10 use an “in-
vizible™ command character w force the THC to transmit a
packel, I the first case, the send-packet character ig inter-
preted as part of the input as well as acommand; in the second
tase, itis s command only, You can chooss cither option with
the CR command. If CR ig ON, the send-packet character i
dats, and is echoed to the serminal and included in the packel.
You should dissble CR if you are using packet titmeout
(CPACTIME OHN) in the Converse Mode.

A common occurreace when twa stiions are exchanging
packets is for incoming packéls o srtive when the oferator is
in the middle of typing & Yine. In order (o prevent the new line
ﬁumdmupmsunmduphy.mcmmnhhﬂ.ow In
thig enode, outpel o iblest as soon as you begin
o type, and is enabled when a packet iscompleted. If you want
10 s¢¢ the incoming packet before you transmit your line, you
can type the redisplay-line characicr, which by set by the
REDISPLA command {(default CTRL-R). This will display
the incoming packet 2nd then retyps your partisity completed
[ine. If FLOW is OFF and an incoming packel distupts your
typing, you can alsq use this character to redisplay your input
line,

The SCREENMLN parumeter sesg the width of the erminal
SCFLCN o7 page. Wh thiz nunber of ch has been
seqt 4o the perminal without an intervening <CRe», 8 <CR> it
inserted in the output. A <CR> isalso echoed if you type & line
1hat excends the width of your screen; the extra <CR>,
however, is not included in the packet. IF your terminal
performs autoaatic line-wrap, you sbould disabie this feahure
by setting the SCREENLN parameter to (. The TNC docs not
canelfylly distinguish between printing and nonprinting char-
acters and it does not comect its line: count for hotizontal tah
charactees; backspace ch 5. b | It d coc-
rectly.

Foe normal display, a <CR>-<LF> is (he new line sequence.
You terminate a fine, however, by typing with s single
charscter, usually a <CR> {called RETURN or ENTER on
some terminals). Ifonly a <CR> isdisplayed, the nextling will
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be typed over the previous one instead of appearing below it
Some termingls automatically display an <1F> following
each <CR>, but most ¢o not If anta line (ead is enabled by
AUTOLF, the THC will sdd a <LF> afier every =CR>
displayed ox echoed,

‘The canvenL to ch deletion on display
1wemainalsis wfwlabaclr.spme—spme—haakspam sequence lo
the terminal, This remioves the character (rom he sceecn and
Imves the cursor uady o fype & pew characier in its place. On
ah , this resulis in wucadable ext.

¥ lnckspacs dlsplay is dassb{ed wilh BKONDEL OFF, a
backslash symbod () will be displayed for each character
deleted, You can use the redisplay-live character 10 see the
corrected line.

The <ESCAPE> character (ASCI code 27 o hexidecimal
$1B) is uged by many inals to | Cursor moy

and special display modes. (NOTE: Thtoughout Llns Manual
the dotlar sign symbol, $, prefaces all hexid )]
Kymdomwmtlhisdfw&mableﬂwdisc%) transla-
tion with ESCAPE OFF, This will cause all <ESCAPE>
characters to be sent to the terminal as the dollar sign symbal.
This docs mt affecs <ESCAPE> characiers that are ransmit-
ted as packets.

Some \trminals echo characiers typed in locally, before the
character is ranymitted o the JAO port. Aise, some lemminal
Progranis on computers may perform Jocal echoing, I Lhe
THNC miso echoea characiers, you will see two of avery
characer, You can disable the echiy mode by selling ECHO o
OFF,

Afew jinal perticulady long tioes to respond 0
<CRos of <P, Smmehaxdcopywmmals require time 1o
move the print head to the beginning of the line following a
<CR>. Some display terminals require long times 1 scroll

their screens following & «<LF> ¢l . Ifchars

to such & terminal before it is ready, the characters will be lost,
Tf your terminal always koscaa few ch the beginning
of a line, you peed 10 enable null i Anullisch

with ASCIi code Q; and the TNC docs not actually transmic
nullsimhlsnmde.muwymm:sinmpmed by some

" teminal prog 85 8 BREAK signal. The
numberof null intervals is set by the command NULLS, and
) inseriion after <CR-3and «LF>5is separately enabled by
NUCR and NULF.
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EDITING COMMANDS

Several characters are pesd ko correct mistakes in the 1exe
typed i the TNC, Except in the Transparent Mode or if
times packets are in ¢ffect in the Converse Mode, no 1ext
characksrs ant interpresed by the THC uneil it recsivesa <CR>
or the send-packet (in the Converse Mode]. Until then, you
can delete and vetype charackars orcancel ihe line completely.

Control characters are normally chosen as edmng characeers.
You can disatde editing functions by seiting the ch used
for the Function to 300, This prevents any character (even
null) from being matched to that fynction.

The kety usually used to remove the: last character typed on s
Line iy be eilher a <DELETE> character (hexadecimal $7F)
or aback space (hexadecimal $08 or CTRL-H). The character
used is detarmined by the DELETE command, which has
options QN (<delescs) end OFF (back space). The key used
for rub out on your terminal may be labeled “back space™,
“defet=", “rub out”, or simply “<—", You may have to
experiment to find oot if it produces & back space or a
<DELETE> character,

Auempls ki delete past the beginning of a line, or past the
Beginning of a packet in the Converse Mode, have no effect,
You cannot delesc a <CR> or any of the special characters not
umedmmﬂnemt.mdnasmemdwkﬂchamcmor
[‘-3':' lch WIIIA-II
lakeplmeumedmdy Somhmmmwm:lhwyoum
ininput ki up o the mistal
mmhnmmchxmuﬂﬂnumsfwm
with an arrow key. The TNC does not have this kind of inpt
editing featvme; therefore, you must deleie aill of the characiers
back 0 the ones you want to change and then retype the rest
of the linc.

If you wish to cance] an entire line, you can delese text back

to the last-pecurring <CR> by typing the chatracier specified
by the CANLINE command (default CTRL-X]. In the Con-
verse Mode, this character fimctions like the cancei-packet
characier to something other than <CR>,

In the Converse Mode, you can delete text back to Ihe Last-
ocourring send-packet chamacier by typing the character speci -
fied by the CANPAC command (default CTRL-Y?. This wil
delete any intervening <CR>z. You cannot cancel packels
which have already been placed in the outgoing packel bufler.

‘The cancel characles has & gpecial function in the Command
Maode. Typing this ch causes the inal output baffer
o be Mushod and all cutput to be diverted w the write-anly
memory. You can resume normal output by typing another
cancel-packet characier or by changing modes; that is, going
imo the Coaverse Mode. Echoing of inpat is not affected by
this command, This featrs makes it possible 1o get rid of any

unwanted output which may occur,

You may occasionally wish @ it one of the ch
I'.hnlyau‘lﬂw igned o a special function. The pass charac-
taris d Lo i he Dexibility of the Converse Mode

by providing this capability, Ta insert such achameter inio the
input baffer, precede it with the charactex specified by the
PASS command {default CTRL-¥). You can send any char-
acter this way, including nonspecial characters and the pass
character. Since the pass cheracter i kept in the boffer until a
packet is foroed, two <DELETE»S ace requined to remove
both the quoted charscter pad the pass character, Nog that the
PASS character will cause only one special character o be
inseriod; thercfore, you must type it again for each such
character.

Youcan usethe pass characier in the Command Mode inorder
to inchede <CR:x in the beacon ext.
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SPECIAL OPERATING CONFIGURATIONS

The primary function of the TNC is to enable you &

nicate with other amaenrs via packet radio. The AR-21 TNC
implements the AX.25 protocol (set of rules). This pmtocol (H

and relayed by the digip packe station. This resuils in

better quatily of the signal received at the destination a1 the

expense of some delay while the inlzmediae message is
ived and nigted.

designed primarity for point-to-poing, two-party o
tions. You can also use it, however, (o simulate the common
amaleur net of round-table type of contact. You can specify
{he AX.25 protocol level 2 version by setting je ON (Level 2,
Version 2} or OFF (Level, Version 1).

Earlier in this section, you leamed hiow wyset your call sign and
issue the CONNECT command o 121k ko a specific siation.
These commands we the beginning of packet oporation,
which your will now keam mose aboul,

To establish a two-way connection, the TNC must know yoar
station addressand the address of the party you wish to talk 1o
Te prepare your TNC for amateur apetation, first establish
your call sign as the station address by using the MYCALL (or
justMY)command, This seas the string that is used v identily
packets trangemitusd by your station {the protocal will not work
if thexe s more than onc station on the air with a given
address), IF you have more than one station operating using
mmﬂslgmmmglwmdﬂumlsddrmumgdn
subsiation 1D {381D) iom, 8 Qand 15,
This nurber is appemded with & dash like this:

MYCALL GaLOw-3

If you do ot specify the SSID extension, il wili be 0. The
extension does not alffect the Morse code ID of your station,

Thecall sign specified by MYCALL is ordinarily used by the
TNC for Morse code identification. This call sign is sent
automatically every 9-1/2 minntes if you have sent 4 packetin
the previous 9-1/2 minates (or as soon thereafier as the
channel is aveilable). In many locations, the address siring
inchided in the packets may be considered ad identifi-
cation for legal purposes. Autbmatic Morse code identifica-
tion is initatly <fF, but you can turn it on by setting ID 10 OM.
You can make the THC send your call sign at any time by
ryping ID.

You already lesrned about the CONNECT command, which
causes your packess to be sent to a specific station. M the
station you wish to talk o is a litde wo far away for you lo
connect directly, you can use the digipeating feature of the
INC. A digipeater accompiishes much the same task as an
ordinary Tepestes in extending the range over which you ¢an
communicate. The dilference is thal your messages arc copried
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Ta request digipeating under the AX,Z5 protocol, you thust
specify the intermediage packet station ar stations which you
want 1o refay your messages. You can do this as part of the
CONNECT command by using the ¥1a subcommand:

CONNECT GELOW YIA G7TXYZ-2, G4ABC

Youmust list the intermediate stations in the order in which
yuuwmtthcmborelaylhcpuckmutheygofmmm
station to the destination station, In this sxample your
conect 1o GELOW will be repeated by GTXYZ-2
and then by G4ABC, Reply packets will come via G4ABC
thee GTXYZ-2.

You can specify as many as eight intermedinie stations;
hrowever, keep in mind that uging more than one digipeater is
an exr.ensm 10 AX.25 and may nut be compatible with other

igas of this protolcol, The delay between your
uanslmssmn and the receipt of a reply will naturally increase
as more intermediate relays are used. Also, the possibitity of
losing information due o interl of npise on the channel
increases.

You can specify intermediate digipeaters 10 be used for
unconnected packets by using the UNPROTO command with
the same format as the CONNECT command:

UNPACTD QST ViA DELOW

This causes packets sent when you are not connected to
another station to be sent to QST(rather than the default
CQ) digipeated by GELOW.

Tor special applications, you can disable the TNC's ability 1o
connect oF W0 transmit. If you leave your TNC nmning to
monitor channe) activity in your absence, but you wish to
inhibit it from gansmiting, sei XMITOK o OFF. The TNC
will perform nomat operations in this condition, including
formaiting and “sending” packests; bowever, it will notkey the
transmitter, Yoo may also wish to specify CONOK OFF. This
e TNC from pul qt [ other
stations (although it dots nol swp you from zmuaung a
connect :equest of you own). -
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If a connect request 1= received when CONOQK is OFF, the
TNC willsend a “station busy” packet to1he requesting station
and display a message such as;

**oofnect iequest; GIARC

to ldenl:lfy the requesting station. H the TNC receives a
“station busy” message in response to & connget regues, it
will display a massage such as:-
w*eGIABC sintlon busy

to show Lhe call sign of the station you tried to connect 10.
These messapesare also psed if a TNC is connacted o anather
station when a request is received.

In addition to rransmitiing information typed in from a data
mde, you can command the THC to send a specific message
atrequlas intervals, This message is called a “beacon.” You
can use this function (o send announcements to allow other
packet users 1o 125t their equipmient. To set the beacon text o
your message, type the command;

BTEXT

Everything you entee on the command fine following the
space after BTEXT will be entered into your message string,

Use the BEACON EVERY command Lo s2t the inteval be-
tween your beacon messages. If yon wish the beacon 10
transmil a1 30-minwe intervals, Tor example, give the com-
mand:

BEACOM EVERY t8a

You can specify any valoe between 0 and 255 for n in the
BEACONEVERY ncommand, where n specifies 10-second
time intervals. A watue of 0 is the defauli value 2nd tums the
beacon off, while 255 specifies 2550 seconds (or 42.5 min-
utes). If local activity is high on your operating frequency. it
is wise to send megular beacan messages at 30-minule or
longer intervals,

The beacon function also hes & ransmit-after mode, in whicl
& beacon packet is only trangmilted afier activity i heard on
the chanpel. You can use thia foature 10 leave A message for
other packet users, If someone initises a connection (or sends
anything, for that matier) on sn otherwise idle channel, a
beacon can be sent 4 short time later with 8 message sich as
“I'll be back on the air on packel after dinner — call me then.”
If the siation i itoring b X (refer w the
qumononhemmiwmmdem Pase«i 33), the operator
will see thismessage. No beacons are sent in this mode if there
is # Jot of packet activity on the channel, since the reguired
period of quist will not occur.

PACKET TIMING FUNCTIONS

Five adjustable timing paramecters gre provided 50 you can
configues the TNC 1o your particuler radio eoviromment,
Same other parameters related to the timing parameters are
also described.

‘Ehe timme delays that are roquired when the TNC switches from
rective 19 transmit and from transmit o recedve vary grestly
send packets back and Forth, these delays must be allowed for,
1f daw is seot before the wansmitter is opemting, the packet
will nof be trenemitted properly, Similarly, if the receiving
station has not had sufficient time since B siopped tansmitting
fnrt.lwrwﬂmmhmneamvc data will be fost, The delay
itier keyup and the beginning of data ransmis-
sion is controlled by the TXDELAY cotnenand, Ordinarily,
this pacsmeter should be set o the same value by all members
of a local packet group, and it shoukd be determined by the
slowest pait of stations in the proup.

1f you transmit packets through an audio repestes, you may
require a considerably longer keyup delay than that required
for directcommunications. The AXDELAY command allows

you (o specify an additonal keyup delay o allow the
repester receiver and transmiter o lock up, IFthe repeater
has & long “hang time™ and stays up for a while after the
other sation has stopped trangmiting, you can make vse
of this time with the AXHANG command, 1f the TNC has
detected channel activity recently encugh that the re-
peater sbould still be *up,™ it will wait only a tiove that
equals e TXDELAY befors it sends daes, rather than
adding an AXDELAY time as well,

The parameters set by TXDELAY, AXDELAY, and
AXHANG are all specified bersb Dand 15.
The actual delay in milliseconds is a multiple of the inpyt
parameser, 40 ms per cousu for TXDELAY and 120 ms
pet count for AXDELAY and AXHANG. Daring the
time the THC is keying the oansmitter but not sending
dam.nml[mnnssynchmtzmgmgml(ﬂags).'mus
the totnl keyup delay will only be:

Keywp dalay = (TXDELAY x 40 + (AXDELAY x
1200
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in milliseconds, £f channel activity has been heard more
recently than AXHANG x 120 ms ago, the keyup delay will
be:

Keyup delay « TXDELAY x 40

in miiliseconds, If it 1akes your radio an exceptionally long
time o keyup, you can use AXDELAY to augmenl the
maximum delay available with TXDELAY by scting
AXHANG w0,

The AX.25 protocol provides for retransmitting packets if no
acknowkdgement is heard from the connected stztion within
a cerlain period of time., A packet may not be acknowledged
due to channel noise o “collision” with another packet vans-
mission. Smﬂmmybeodwsmmsonuwclmnel the
meceiving staiton may not be abl ) led eceived
packet immediately. The time [apse before d\c onginating
station mmnnsdlcpmku i set by theFRACK ([rame
fmowledge time) d. The ber of
issions before the or ing station termi the
conneclion i5 se4 by the RETRY command, The maximom
number of transeissions of a packet is RETRY + 1, since the
initial tracemission does not count as & retrarsmission,

The frame-peknowiedge time is awomatically corrected for
the sddilional time required for digipeating. An exira time
delay is added for cach rangmission, which musi be made
afler grigination of the packet in order o deliver the packetand
receive the acknowledgement. ‘Tha time interval before the
TNC it an knowledged packet iz thered:

Retry Interval  FRACK X (2 x me1)

in seconds, where n iz the number of ¢alls in the digipeat field
of the address,

The AX 25 protood specifics that acknowledgmens of digi-
mwdmdmubcmadefmmmdmmd.ﬁusmmsdm
et mok e,
Mﬂmﬂhmmmﬂmmmepmkﬂ,n
gemerates an ackmowledgment which is sent through the
reverse routs weed by the original packes If there are several
mtermediate retays, the chance of either the original packet oc
ﬂuncknuwlsdgmutbunslmmd:mly Tohelp
ic wait ime can be imposed
on any mum not r.rans:mmng a digipeated packet. Any
station ready itapacketi diately afier the carrier
drops is roquired 10 wait for this time interval unless it wall be
uangrailfing one or mowe digipeated packets. This means that
the chance of a collision involving a digipeated packet is

sel this parameter t0 0. In any event, however; it should be set
ta the same value by all members of a loeal packet group.

To avoid unnecessary packed retries with associated channg(
load, the TMC impl a collision-avoi stralegy
which applies toallpackets except those being relayed. Onthe
second and subsaquent I:ransm!sslm of aparticular packet, the
TNC waits an additi dom time afier d ing a clear
channel before beginning transmissiion. This sl.mu:gy is
baged on the assumption that packets nol acknowledged
suffered collisions with transmizsions from other stations. 1
the random waiting tione is spent, repeated collisions of rans-
missions by the same two stations ¢an be prevenad, since
eventually they will wait diffecent time periods and one
station will capiure the frequency. The madom time is a
muliple (o 15)of the TXDELAY time. Thisocours because
TXDELAY represents the: interval during which a iransmiut-
ted may have been keyed but cannot yel be delscted by ather
sizitons. The interval, in millissconds, between the THC
detecting carricr drup and beginning 10 transmin is:

Walt Ume = DYWATT x 40

figrthe first of a packed. For subseq
sions of the same packet, the interval is:

Wak flie = (DWATT + ¢ 2 TXDELAY}) x 40

where 1 is a random number frowm 0 10 15,

The AX.25 protocel allows multiple packets o be ined
before waiting for an ledg This permits moce
efficient channel use when large smounts of data are being
transferred, The maximum numbcrofpmkelslhatu:emc
witl send before waiting for Tedg is specified by
MAXFRAME. Of course, the TNC will pot wait until
MAXFRAME packets have been entzred belore ransmitling
— this parameter is only used 1o limit the transmission if more
than one packer is ready when the TNU beging % transmit,
MAXFRAME, in combinalion with PACLEN, determines
haw much information can be seot in a single transmission.
The best combination for efficient data transfer iz determined
partly by the channel quality and partly by the rate as whick the
wrminal can process data. Far 8 1200 baud 1eeminal data rate,
you shoutld start with a combination that groduces aboal 300
charactess omstanding at one Lme.

The mdic data transmizsion rate is g&t by the HBAUD com-
mand. This command selects a baud rate from a table of
standard rates similar o the ABAUD command for terminal
baudme Nomumtﬂmlsm:ﬂmmsmpbetmwrmmal

reduced since, once a transmission beging, other stations will
wail for a clear channel. The digipeat wait sime is st by the
" DWAIT command, which specifics 40 ms intervals. If so
digipeating is being done by anyone in the local area, yorcan
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dioband rate. Also, be aware that the baud rate

" table is different for HBAUD and ABAUD. A 400 baud option

for radio band rate is included for AMSAT cperations, and
only rales throngh 480¢ baud are supporied (9600 with high-
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speed clock option). To compiumicate with another packst
siation, you must use the same radio baud rates. The length of
time required W send a given amount of information depends
inversely upon the baud rate, 5o that it takes four times as long
tosend a line a1 300 baud as al 1200baud. If you use slow radio
baud rates, you should either [imic the length of ransmissions
detzrmined by MAXFRAME and PACLEN so that the hard-

ware watchdog timer doeg not disnept your ransmissions, or
disable or modify the watchdog. The Bell-202 compatibic
modem is the optimum design only for 1200 bavd radic dan
rate. The modem is nos useful 21 cates highee than 1200 baud,
althongh the TMC will provide data sngnals at upto48u)baud
with the standard clock; sn } is required for
such operagon.

MONITOR FUNCTIONS

Although the AX.25 protocol is priamrily oriented toward
seiting up “circuits” belween two stations, this is not the way
many amateurs operate. The TNC can alsc operats in a mode
mare suitable for & “net” or “round-table™ discussion with
several participants, although relinbie reception of your trans-
missions by every stalion cannot be guaranteed. This is done
by enabling the monitor funct

Moniloring is enabled by seuing the MONITOR command ta
ON, and separate monitor functions are individuelly enabled,

Thissel of functions sllows you in see displayed packets from
selecled stations or f stations. You canlistup 1o cipht
call signs of stations W monitor or discard with the LCALLS
and BUDLIST ds. Packets are displayed if any of the
call signs specified by LCALLS appear in the “yes™ field of
the packet address, or if any call signs specified by BUDLIST
appear, If you specify ALL in place of an LCALLS list, you
will see all of the packets your TNC receives. NOTE: Since
the LCALLS and BUDLIST commands interact, refer to their
descriplions in the "Commands and Messages* section of this
Manuat for additional information,

Monitored packet display is somewhat differcat from the
display of connecid packets. Each packet is displayed with
the source and destination staticns identified:

GALOW> QSABC: go ahead with file transfer.

I a connecied packet QSO is taking place o the frequancy of
¥Our group conversation, you may wish w ignoe all con-
pected packets while yous group operates in an unconnected
mode. The MALL OFF command causes connecied packets
tobe ignomed. I you wand 10 be able 10 moniwor packet activity
when your staticq is not coonecsed but have the Feawmre
automatically disabled when you connect w somoone, you

should set the MCON command to OFF. If you have MALL
ON and MCON ON, and you ane montoring the station you
are coanected 10, packets from that staton will be displayoed
only in the monitor format and not in the usital manner with no
station identification,

You can opecats & group conversation with some dala integ-
rity by having the stations connect in pairg and set MALL ON
and MCON ON, This does not insure (hat every packet is
received at every siation, b it does insure thal a packe:
involved in a collision will be rearied, You may occasionally
soc duplicate copies of packets in this mode if the acknowi-
edgtnent packet is bost. If you have an odd number of siations
participating in this son of conversation, one siation can

toitselfvia anoth F digipeater. This station
will have the disadvantage of secing its awn packets redis-
played. For example if G4LOW, GSLOW, GERNLU,
G3UBQ, 2nd G3MME wish to carty on a group conversa-
liibg:,&thc following connections are made to ensure relia-

GALOW connects ta G3UBO
GERNU connects 1o GAMME
GBLOW conmeots o GBLOW via G3UBO

1€ cach station specifies MCON ON, MALL ON, and MTO
ALL, cach station will 5e¢ the packets sent by all of (he others,

NOTE: The STREAMSW command atlows you o actually
connect 1o more than one station af the same lirme. Since this
Eesature is confusing po inexperienced packes operatars, we
rocommend that you wait wntil you know how i use the basic
TNC commards before you atempt &0 use thiscommand. You
can find more inforntation about the STREAMSW command
in the "Commands and Messages™ section of thi Manual,
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USING THE BULLETIN BOARD (BBS) FEATURE

Unlike most packet radic TNCs thar are currrently available,
your Pockel Packes has a bulletin board featare built in. This
feature allows ciher stalions o retrieve and store megsages 10
and from them at any Lime in your system, which acls as a
“muailbox.”™

Assume you want to send & message 10 B specific station thar
you know is or packet radin, but that swation is not ¢n the air
rencn yultare. A bulletin board enables you 1o keave amessage
foe that gtation with a bulletin-board-equipped station (hat is
always on the air. Now, when the station you left the message
for comes on the air, be can conact the third station and read
your message. If he wishes, he can then leave s message for
YOU 10 retrieve when you retum o the air,

The special commands thal pertain o bulletin bizrd operation
are shown in Tatde 3-1 on the next page.

To st up your station as a BRS, perform Lhe following steps:

1. Fromih: Command Mode, iype “MB ON followed by
a<RETURN: 10 fum the BES on.

omd: MB ON <CR>
MBOD was OFF

2. SetMYMCALL to your call sign, if this has not already
beets done, NOTE: Many siations use an SSID afler
their catl sign to distinguish the BBS from their main
slatign, If you use the same call sign as you do for
MYCALL, the BBS will have prionity, and any staticn
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Iy be e«

that ¢ 1o you will
BBS.
cmd:MYM GELOW-1.<CR>
MYMCALL wam

|t your

3. Set DAYTIME, if this has not already been done,
NOTE: If you do not s&t DAYTIME, messages will not
be tme and date stamped.

emd: DA YYMMDDHHmm
Example:
omed: DA AT09151 210

{year=87 momth=September, date=15, hous=12,
and minules=10%

1 GIMME now connects to your BBS for example, be will
see the following message while your controller waits for a
command:

WELCOME TG GSLOW's MESSAQE BOARD

AOR SYSTEM VEA 117
CHD JEKMIRMWIBHT)

NOTE: The keticrs in parent?

pond 1o the
ics of the commands Listed in Table 3-1.

If your computer or terminal is twrned on, it will display:

K CONNECTED TO GIMME
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Table 3-1

COMMAND*  MNEMONIC  PARAMETER DEFAULT PURPOSE

DAYTIME DA YYMMDDHHmm Rlank Time and date siamps mes-
sages stored on the BBS,

MYMCALL MYM CALL {-n) Blank Your BBS call sigm.

MBOD MB ONfOFF OFF Turns BBS on and off.

BYE B None Nene Terminates BES operation.

MINE MI None None Prints messages left by you or
t0 you on your terminal or
compater.

FILE FI None None Prints a BBS file on yoor ter-
minal or computer.

HELP H None None Displays a hetp message.

KILL KI "n" None Deletes nth message from the
BBS.NOTE:; You cankillanly
those messages that were sent
to or from yourself.

%or & Noae Deleicsthe 10oldest messages
from the BBS.

EEAD R h Mone Reads the mh message Trom
the BES.

WRITE W Call sign iNone Writes 3 message in the BBS
with sttention o call sign. ¥
you do not specify & call sign,
the BBS writes the message to
ALL,

? ? None Nooe Same as HELP

*The SYSOP (Sysiem Operator} can ilso use any of these commands, excegit BYE snd HELP, from the
command mode,
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COMMANDS AND MESSAGES

COMMAND SYNTAX

The TNC uses many variable parameters, such as your call
sign, tecminal type, display prelk ard the ch is-
tics of your radio in its operation. In addison, you can

TH 1typesolp Ap + M
“n* is a number, andmbemvenm\tmmdc:malum
bexadecimal (base H5), When the TNC shows some of these

d the TNC top scveral tasky, such a8 connect- pum(mnsewhnhmwalchamcm) they are given
ing 1o anoiber sation o starta iom, di ing at imal. A hexnpd ished from
EnendofﬂwQSO«mgplwmgmfmmmahomiml{ adecnalnumberbyﬂw""pre(xdmp:mdcsmm
Youcan chy d issue b ions to the THC *digits™ of 3 hexad powers of 16,

™ I

by yping commands compnsed of English-like words or
word abbirevigtions called hywwds. ot by typing variables

amjogouamtbepomorlnmyesmedbyadeclmal
The bers 10 gh 15 art 4 d by the

h 3

that ¢consistof rumb gringsof Ject. You
will probably never change some of these pannma. the
TNC, however, is designed 1o provide you with maximum
flexibility 50 you can adapt & to your particula environment.

In the following parzgraphs, all commands are listed
alphabetically, i a command has p
Bdmribedandmcdetaullwluesglmmddauusmmc
EPROM s stored valuey, which you may load by typing the
RESET command Each parameter is described and the pos-
sible values are given. Refer o the “Operation™ soction foc a
e detaited disensson of many of the commands and their
intercetationships. Enter the commend in the TNC by typing
it when you see the command-mode prompt:

I digita A through F. For I

SIB=1*16+11=27
SW=1"16*156+2*16=1288

‘The TRACE. command parameter is given as a bitcode. This
means that several relaed values are simultancously set by
this commend, and the p igfi d by sdding togeth
the nurmbess that correspond to sach desired value, You may
find it convenien to think of this number in hexadecimal.

Many p are “flags™, g that they have two
paesible values, ON and OFF, or YES and NG. All of the
commands degriptians show ON and OFF as e apiicns; you
may, however, type YES and NO instead. A few paramelers
are really fiags, but raber than indicating tha somethng is
"un oo, ﬂ)eynclectmoﬂwuw:ysot‘pufommgalask

omd;
The command keywonds aml AT tep d by
spacea, e the TNC b fRex youp the RETURN

key, You may enter keywords in uppes- of Jowencase, Except
for the beacon, 1D text, deTBX‘!‘ everything you enter in
the d mode is fated to upp belore it is
examined. ¥ou may abbeeviate all ds and alphal
paratieters (o the shorbest unique siring. These minimum
abbreviations are shown to the b6t of each command’s full
AR,
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{these p Iues EVERY or AFTER,
mdlclnnglnw & time mtcrval for & repealed action is 1o be
treated Others are CONVERS or TRANS, indicating operat-
ing modes for data transmission.

Several commands require call signs a3 parameters. While
these p are ]| mdio call signs, they _
may aclually be any collection of naribers and at least onc
lewter {up 10 5ix characters). Call signs of other similar desig-
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nations (called alinses) are used to identify suttons sending
nnd mmngpmhm Acall slgn may sdditionally include an

¥~ & d b Gand 15 that is used
lodistinguish t two or an the air with the
same call sign (such as a base siation and ). You enter

the call signmdexlmsion.ﬂﬁchmﬂmfﬂsplayedascau-
ext; that is, WEX YZ-3. If you do not enter the extension, it is
s¢l 1o —0). Exiensions of —{) are not displayed by the TNC.

Several parameters are numerical codes foe characters which
perform special functions. The code is simply the ASCII
characier code for the desired character, These characters
have controt charactersas defoult values, Youenter aconirol
characler by holding down a special control key on the
keyboard while yoa press the indicated key.

There are two commands, BTEXT and (D, which have atext
ion of

RETURNS, inio the siing by preceding thein with the “pass”
characler. The string ends whem you type a {non-passed)
RETURN.

In the following command descriptions, the keywords ae
shown in wparc.asc Usér-supplicd values are shown in low-

ercasa Ifyoum from oneor two values,

the c]:mos angy .wpa.mmd by a vertical bar. Dpticnal parame-

ters are shown in square beackets. For example:

KEYWORD var A/B [/T]
Thiz wweans tha the command KEYWORD rcquires a user-
supplied variable “vac” and cither A oc B. In additon, you can
opticnally specify € or D.

You can examine the valus of any parameter by typing the

mmgupaanmﬂmmngsmbemy b
jons, or spaces up io 128 characters.
Youcan even pmnha:acle.rs with special meanings, such as

= d which sets this parameier foflowed by a RETURN.
A special command, DISPLAY, allows you io sce he values
of all paameters or groups of refated parameiers,

USER COMMANDS

The following alphabetic list contains detailed descriptions
about the meaning, use, effects of, pamncm defm]lva!ues,

of ¢

and arg of each
usage ant also included,
BB SBITCONV ON/OFF

Parameters:

Default: OFF

ON The high-order bit IS NOT atripped in the Converse Mode.

OFF The high-order bit IS stripped in the Converse Mode.

BBITCONV permits packet transmission of eight-bit data in the Converse

Mode.

If 8BITCONV i3 OFF, the high-order bit (bit seven) of characters received from the
terminal is removed before the characters are transmitted in a packet.

The standatd ASCII character set requires onily seven bits. The elighth or final bit is used

a9 @ parity bit or ignored.

NOTE: Setting bit seven in textcharacters transmitted over the air may cause confusion

at the otherend.

T you need_to tansmit eight-bit data but do not want all of the feaiures of the -
Trangparent Mode, set 8BITCONY ON and AWLEN to 8. This rmy be desirable if you

are using a special non-ASCII character set.
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Since commands tequire only the standard seven-bit ASCIL character set, bit sevenis
always d in the Ce d Mode.

AB ABAUD "n" Default: 9600 baud
Parameter:

"n" Specifies the datarate orsignaling speed, in baud, onthe serial 1/ O terminal
port.

ABAUD displays the baud rate set by theauto-baud rouline when you firstapply power
to the Controller, or after you type "RESET.

Use ABAUTY to specify & tetininal band rate that will become active at the next power-
up or RESTART. A ing message reminds you of this.

If you plan 10 change terminals but want to retain all of the RAM parareeter values, set
ABAUD, AWLEN, and PARITY t the new terminal's characteristics while you are stlll
connected to the old terminal, Then tum off the THC, change the terminal, and tum the

TNC on again.

AU AUTOLF ON/OFF Default: ON
Parameters:

oN A <LFx character IS added to outgping packets following each «CR>
transmitted in the packet.

OFF A «<LF> 18 NOT added to vutgoing packets.
AUTOLF is included to taintain compatibility with atbec packet radio controllers.
NOTE: If the station you are talking to reports overprinting of packets from your station,
set AUTOLF ON. Character insertion is disabled in the Transparent Mode.
AW AWLEN"T" Default: 7
Parameter:

*n" 7 orB specifies the number of data bits per word.

Thep luedefines thedigital word lengthused by the serial input:‘oulput (18]}
terminat port and your computer or terminal program.

"= NOTE: Set AWLEN to 7 for most packet operations, such asc tion, bulletin board
operation, and transmission of ASCII files.

If eight-bit words are sent to the Controller in the Ci d or Co Modes, the
eighth bit is normally removed, leaving a standard ASCII character, regardless of the .-
". setting of AWLEN.
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Al eight data bits of each character must be retained to send executable files or other
special data.

NOTE: S5et AWLEN to 8 and use the Transparent Mode.
You can also use the Converse Mode and set AWLEN to 8 and 8BITCONY ON. You

must, however, precede the Converse Mode special characters with the PASS character
in the data you send.

AX251.2V2 QN/QFF Defauit: ON
Parameters:
ON The Controller uses AX.25 Level 2 Version 2.0 protocol.

OFF ‘The Controller uses AX.25 Level 2 Version 1.0 protocol.

Some implementations of the earlier version of AX.25 protocol will not properly
digipeat Version 2.0 AX.25 packets. Thiscommand exists to provide compatibility with
these other TNCs until their software has been updated.

AXDELAY "n" Default: 0 (00 msec.)
Parameter:
i 0 to 180 specifies a key-up delay for voice repeater operation in ten- -
millisecond intervals,

AXDELAY specifies the petiod of time the controller will wait, in addition to the normal
delay set by TXDELAY, after keying the transmitter and before data is sent.

Packet groups using a standard “voice" repeater to extend the range of the local area
network may need to use this feature.

Repeaters with slow electromechanical retays, splitsites, auxiliary links, or other circuits
which delay transmission for some time after the RF carrier is present, require some
amount of time to get RF on the air.

1f you are using a repeater that has not previously been used for packet operations, try
various values to find the best value for "n".

If other packet stations have been using the repeater, check with them for the proper
setting. .

AXDELAY acts in conjunction with AXHANG.
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AXH AXHANG "n" Degfault: 0 (000 msec.)
Farameter:
" 0 1o 20 specifies the voice repeater hang me in 100-millisecond inter-
vals.

The numeric value can be used toincrease channel efficiency whenan audio repeater has
a hang time greatet than 100 milliseconds. For a repeater witha long hang time, itis not
necessary to wail for the repeater key-up delay after keying the transsmitter if the
repeater is still transmnitting.

When the montroller has heard a packet sent within the hang period, it does not add the
repeater key-up delay (AXDELAY) to the keyuop time.

Tf you use a repeater that has not previously been used for packet operations, iry various
values to find the best value for "n”,

If other packet stalions have been using the repeater, check with them for the proper
setting.

BEACON EVERY/AFTER "n" Default: EVERY 0

Parameters:
EVERY  Send the beacon at regualar intecvals.

AFTER Send the beacon once after the specified time interval of no packet
activity.

"n" 0o 250 specifies beacon fiming in 18-second intervals.
O{zere) Tums off the beacon.

The BEACON command sets the conditions under which your packet beacon will be
tranamitted.

NOTES:

1. A beacon frame containg the text that you have typed into the BTEXT
tnessage in a packet addressed to "0Q" or other UNPROTO address.

2. A beacon frame may be sent directly, or sent via the digipeat addresses
spedified by the UNPROTO cormmand.

When the keyword EVERY i3 specified, & beacon packet is sent every n times 10
seconds. This mode can be used 10 transmit packets for testing purposes.

When AFTER is specified, a beacon is sent after n tinws 10 seconds have passed with
no packet Activity.

- . _NOTE: The beacan is sent only ofwe antil further activity is detected. -
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You can use this mode to send announcements or test messages only when packet -
stations are on the alr.

NOTE: Proper choloe of "n" avoids cluttering a busy channel with lots of unnecessary
transmissions.

‘You can monitor beacon frames from other packet stations by setting MONITOR in the
range 1-6.

BK BKONDEL ON/OQFF Defau!‘t: ON
Parameters:

ON The sequence «BACKSPACE><SPACE><BACKSPACE> is echoed
when a character is deleted from the input line,

OFF The <BACKSLASH> chatacter <> is echoed when a character is
dedeted.

BKONDEL defermines how character deletion is displayed in the Conunand or
Converse Modes.

The <BACKSPACE><SPACE><BACKSPACE> sequence updates the video display
screen.

NOTE: 5Set BKONDEL ON if you are using a video display terminal or computer.

On a printing terminal the <BACKSP ACE><SPACE><BACKSPACE> sequence will
result in overtyped text.

NOTE: Set BKONDEL OFF if you have a paper-cutputdisplay, orif your terminal does
not respond to the <BACKSPACE> character <CTRL-Hz.

The Controller displays a <BACKSLASH> for each character you delete. You can get
a display of the corrected input by typing the redisplay- line character that you can set
conymand.

with the REDISPLAY
BT BTEXT text _ Defautt: Empty (Null String)
Parameter:
text Any combination of characters and spaces, up to a maximuim length of
120 characters.

BTEXT is the contentof thedata portian of a beacon packet. The defaulttextisanempty
string (no message).

NOTE: Beacon packets are discussed in more detail under the BEACON command.

You can send multiple-line méssages in your beacan by including <CR> charactersin
the text. To insert <CR>, type the PASS character (CTRL-V) before the <CR>.
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NOTE: The PASS character is set by the PASS command.

1f you enter a text string Ionger than 120 characters, the commnand is ignored and the
following error message appears:

Moo long

A packet bulletin board (PBBS) program may set the beacon text to a message like this,
updating the text after sach connection:

MAIL for: AILOW GIMME GBRNU GRABC

NOTE: Use a "%", "&", ™", "NO", "NONE", or OFF as the first characters in the
text to clear the BTEXT text without issuing the RESET command.

Although the subject of beacons ia controversial in packet circles, the following faur
suggestions will help you use the feature intelligently and benefit the packet
commanity:

1. Do not type your call sign in BTEXT. The normal packet header shows it for you.

2. Do not fll your BTEXT with screengraphics such as asterisks, parentheses, colons
and semicolons, ete. Use BTEXT for some significant information.

3. Do notuse BTEXT to tell the world that your "DIGIPEAT IS ON" and "BUFFER
SAVE TO'DISK IS ENABLED". Put this information in your CTEXT message s
that itis seen by any station that connects to you — the only one who can make use
of the information.

4.  After you have beaconed for a week or twe and the packet cotmmunity has learned
who and where youare, follow the practice used by mare experienced packeteers:
SET BEACON EVERY 0!

BUDLIST ON/OFF Default: OFF
Parameters:
ON Causes the TNC toignoref fre tations thatareNOT inthe
LCALLS fist. -

OFF Causes the TNC to ighare frames from stations that ARE in the
LCALLS list. .

BUDLIST works together with the LCALLS cormmand, which aliows you to setup a call

sign list.. These commands determine which packets are displayed when you set

MONITOR to ON. BUDLIST allows you to specify whether the call signs in the list are

those you wish to ignore, or If they are the ones you want displayed.

If yau want your TNC to display packets anly from a limited Fist, use LCALLS to enter

" the listof call signs, and then set BUDLIST to OMN. This feature enables you to have the

TNC watch for 8 particular station while you converse with another station.
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If you want your TNC to ignore packets from a limited list, use LCALLS to enter the list
of call signs, and then set BUDLIST to OFF. This is handy when you want to ignore a
bulletin board on the frequency, for example, while you monitor ather conversations.

CANLINE "a" Default: $18 <CTRL-X>
Parameter:
“n" O to $7F {0 to 127 decimal) specifies an ASCII character code.

CANLINE changes the CANCEL-LINE input editing command character.

The parameter "n" is the ASCII code for the character you want to use to cancel an input
line.

The following examples show how 1o enter the code in hex and decimal:

CANLINE $15 (hex)
CANLINE 21 {(decimal)
Fither method sats the cancel-line character to <CTRL- U,

When you use the CANLINE character to cancel aninputline in the Cormmand Mode,
thelineisterminated witha <BACKSLASH> character and new prompt{cmd:} appears.

When you cance] a line in the Converse Mode, only the <BACKSLASH> and a new line
appear.

NOTES:
1. You can cancel only the line you are currently typing.

2. Onceyoutypea<CR>, you cannot use the cancelline character to cancel an
input line,

3.  Use the CANPAC character to cancel the entire packet,

4,  If your send-packet character js not <CR:, the cancel-line character cancels
only the last line of a mult-line packet.

Like all other input editing features, line cancellation i3 disabled in the Transparent
Mode. .
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CANPAC "0 Default: $19 <CTRL-Y>

Parameter:
b Tl ' to $7F (0 to 127 decimal) specifies an ASCI character code.

CANPAC changes the CANCEL-PACKET input editing comumand character.

The parameter "n” is the ASCIH code for the character you want fo type inorderto cancel
an input packet.

NOTE: You can enter the code in either hex or decimal.

When you cancel a packet In the Converse Mode, thelineis terminated with a <BACK-
SLASH: character and a new line.

INOTE: You can only cancel the packet that you are currently entering.

Orce you have typed the send-packet character, or waited PACTIME (if CPACTIME
is enabled), the packet cannot be canceled even if it has not been transmitted.

Like other input editing features, packet cancellation {5 disabled in the Transparent
Mode.

The CANCEL-PACKET character alse cancels the display output in the Cornmand
Mode, If the Controller is in the G d Mode and you type the CANCEL-PACKET
character; any characters that would be typed on the acreen (except those echoed) are
“discarded” by the Controller.

NOTES:
1. Typing the cancel-putput character a second time restares normal output.
2,  To see how this works, type DISPLAY foliowed by a <CTRL-Y>.

The comunand list display will stop and you will not see any response from the
Controller to commanda.

To verify that the display 1s back to normal, type <CIRL-Y>, and then type DISPLAY
again.
Use the CANCEL-DISPLAY feature i you inadvertently do something that causes the

Controller to generate Jarge amounts of output o the terminal, such as entering the
DISPLAY comumand ot setting TRACE ON.

INOTE: If the Controller is in the Converse or Transparent Modeand y-ou want to cancel
display output, you must exit to the Command Mode before you type the CANCEL-
PACKET charactet. -
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CB CBELL ON/OFF Default: OFF
Parameters:
oN Three BELL characters <CTRL-G> ($07) are sent to your terminal

with the ™** CONNECTED to (call sign)" message.
OFF BELLS are NOT sent with the CONNECTED message.
NOTES:

1. Set CBELL ON if you want to be notified audibly whenever someone
connects to your station.

2. L CBELLisON and MFILTER contains the character ($07), you can be sure
that whenever your terminal beeps there i3 a connection for you. At no other
tirne will you hear a beep while the Controllerisin the Packet Mode.

CH CHECK "n" Default: 30 (300 sec.)
Parameters:
" G to 250 specifies the check time in ten-second intervals.

0{Zero} disables this feature,

CHECK setsa timeout valuefora packet connection, and depends upon the setting of
AXASL2V2,

Without the CHECK feature, if your Controller was linked or "connected" to another
station, and the other station seemed to "disappear”, your Controller would remain
in the connected state indefinitely, refusing connections from other stations. This
might happen if propagation changes unexpectedly or an intermediate digipeater
station fails or is shut down while you and the other station are connected "via" that
digipeater.

Your Controller tries to prevent this sort of lockup” from occurting by sending a new
connect request packet when the specified time elapses without any packets being
received from the other TNC.

1f a pre-Version 2 link is inactive for CHECK tmes ten seconds, your Contraller tries
to save the link by starting a reconnect sequence. The Controller enters the "connect
in progress™ state and sends SABM (Connect Request) frames. In addition, the
Controlleradds a random time of up to 30 seconds each time CHECK is used.

NOTE: If AX2512V2 is ON and packets have not been received from the other station
for "n" imes 10 secondls, your Controller sends a “check packet” to test if the link still
exists to the other station.

The “check" packet frame contains no information, but is interpreted by the other

station's TNC to see if it is still connected. IE the other station's TINC isstill connected,
[t sends an appropriate response packet.

ARZ21 operating manual - 39



Page 4-11

¥f your Controller initiates the "check™ and does not obtain an answer after RETRY+1
attemnpts, your Controller stars a reconnect sequenice just as if you had typed the
CONMECT command.

MIOTE: If AX2512V2 is OFF and the other station has not been received for "n” imes
10 seconds, your Controller does net test the link to the other station. Instead, your
Controller sends a reconnect packet just as if you had typed the CONNECT command.

CLKAD]J "n* Default: 8 (zero)

n 0 to 65535 specifies a correction factor that us applied to the real-time
clock routine.

CLKAD] provides you with a limited ability to correct your TNC's real-time clock. A
value of 0 (zero} causes np correction to be applied. If the value of CLKAD] is anything
other than zerp, the correction factor is caloulated as:

relative clock speed in % = 100 - (9.16667 x 1/n}

The real-time clock routine keeps track of year, month, day, hour, minute, and
sacond as specified in the DAYTIME command,

NOTE: The real-time clock is not intended to serve as your ham shack reference
clock. It is useful for approxinmate time-stamping information during packet
operation.

CMDTIME "n" Default: 1 (1 msec.)
Parameter:
" 010 250 specifies timeout value in 100-millisecond intervals while the

Controller is in the Transparent Mode.

If "n" is { (zero), you will have to send the BREAK signal or interrupt power to the
Conitroller to exit from the Transparent Mode,

CMDTIME sets the timeout value in the Transparent Mode. A puard ime of “n” seconds
allowsescape to the Command Mode from the Transparent Mode, while permitting any
character t0 be sent as data. -

The same Command Mode entry character {default <CTRL-C>) thatisused to exitfrom
the Converse Mode is also used toexit the Transparent Mode, although the procedure
is different. .

NOTES:

1.  The Command Mode entry character is set by COMMAND.

2.  Three Command Mode entry characters must be entered less than "n"
secuiuds apart, with no intervening characters, aftera delay of "n" secorxis
following the last characters you typed. =~
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3. After a final delay of "n" seconds, the Controller exits the TransparentMode -
and enters the Command Mode,

4. You will then see the normal Comunand Mode prompt:
omd:

The foilowing diagram illustrates this timing:

lagt firel sercond third AR-21
o y d now In

Tngut mode mode made Command

| ontry antry antry Mode

1 h ch h I

1 I I I 1

I 1 | ! I

2= longar ——3> | «— shomer — { «—— shortar —» | n {
han “n” “n* b

CMS CMSG ON/OFF Default: OFF
Parameters:

ON ‘The recorded CTEXT message is sent as the first packet after a con-
nection is established by a connect request from another station.

OFF The text message is not sent at all,

CMSG enables or disables autornatic transmission of the CTEXT message when your
Controfler accepts a connect request from another station.

NOTES:

1. Set CMSG ON to tell callers that you are not available to atswer calls
ranually when they connect to your Controller.

2. Set CMSG OFF when you are available to operate or answer calls
manually.

OMSGD  CMSGDISC ON/OFF ) Default: OFF

FParameters:

ON Causes an automatic disconnect upon completion of the CTEXT
message. .

OFF  The TNC will remain connected after It seruls the CTEXT message.

Normally, you will want to set CMSGDIS to ON. If CMSGDIS is set to OFF and ancther
station ceruects to you, your station will remain in a connected state until eitheryou or
the other station issues a DLSCONN‘ECT .

This feature belps prevent your station from being hung up by a distant station that
connects you, but for some reason cannot disconnect, such as fading band conditions.
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COMMAND "n" Default $03 <CTRL-C>

Farareter:
"n" Qo $7F (0 to 127 decimal) specifies an ASCII character code.

COMMANL is used to change the Command Mode entry character. You can enter the
code in either hex or decimal.

Type the COMMAND character to enter the Cotnrnand Mode from the Converse Mode,
You will not see a response if you type the Commarnd Mode entry character while the
Controller is already in the Command Mede.

To enter the Converse Mode type: CONVERSE

Now, all characters typed on the keyboard and charactera sent from & disk of tape files
are transmiited as packet data,

To return to the Command Mode, type <CTRL-C>. The Command Made prompt
appears to indicate 2 successful exit to the Command Mode. The display might look like
this:

omd:CONVERSE
Hallo Werld! Frm on tha alr o pucket radio! [type «CTRL-Cx]
omd!

CONMODE CONVERS/TRANS Default: CONVERS

FParameters:

CONVERSE  Your Controller automatically enters the Converse Mode whena
connection is established.

TRANS Your Comml]er auiomatu:al]y enters the Transparent Mode
when a lon is est

CONMODE selects the mode your Controller uses after entering the CONNECTED
stade.

The cannection may result either from a connect request received from another station,
of & connvection initiated by a CONNECT command that you have typed.

MOTES:
1. Set CONMODE to CONVERS for most packet operations.
2. Set CONMODE ta TRANS if you are using the Transparent Mode for a

bulletin boerd program, so that the correct mode will be entered when your ~

bulletin board receives a connect request.

3. If the Controller is already in the Converse or Transparent Mode when the
. connectionis compleeed the mode will not be changed
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C CONNECT caill [VIA call2f,call3....call9]} Immediate Command
Parameters:
~ ealll Call sign of the ather station to which you wish to be connected.

callz Optional call sign(s} of up to eight digipeaters via which you want
to be repeated to reach the other station.

CONNECT sends a connect request to station “calil,” directly or via one or more
digipeaters. Each call sign can include an optional 5510 "n", itnmediately after the call
sigh,

The part of the command line shawn below in brackets is optional. The double-
bracketed text " call3,..calld" is also optional and is used only when "VIA call2"isused,
thatis, when you are connecting through one or more digipeaters. (The brackets and
quotation marks are uscd in this text only for clarity. Do not type them!)

VIA cali2f, call3...call9]

NOTE: Type the digipeater fields in the exact sequence you wish to use to route your
packets to the destination statien “callL.”

If you type CONNECT while your Controller is already connected, or trying to connect
to or disconnect from another station, your monitor will display:

- Unk siste lv: CONNECT In progress

If the otber station does not "ack” your connect request after the number of tries
specified by RETRY, the CONNECT command is canceled and your monitor displays:

omd:* Reiry counl sxcesded
“ DISCOMNECTED: (cail sign)

Ta connect directly to GELOW, you would type:-
CONNECT GELOW (u¢ C GSLOW)

To conneet to GELOW via G3UBO (with whom you can
easily connect) and G3MME {who is near GELOW) as
digipeaters, type:-

CONNECT GELOW VIA G3UBO,G3MME

Type CONNECT or "C" without arguments to see the link status and the number of
unacknowledged, cutstanding packets,

CONO  CONOK ON/OFF - Default: ON
Parameters:
"ON Connect requests from other stations ARE accepted.
- OFF Conned requests from other stations ARE NOT accepted.

The CONOK command determings the action that the TNC will take when it receives a
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connect request from another station. If CONOK is set to ON, the request is acknowl-
edged, the normal connect message is displayed, and the TNC will enter either the
Converse or the Trangparent Mode {depending upon how you have CONMODE set).

If COINOK is set to OFF and the TNC is not in the Transparent Mode, it will display a
connect request message:

)

The TNC also issues a DM packet, Eike a "busy signal”, to the requesting station. If you
wish, you can then issue your own connect command. When your TNC receives a DM
packet in response o a connect request, it will display:

" ccalls sintion busy

If, for example, you wish to leave your station on as a digipeater, you could set CONOK
to OFF until you are ready to cormunicate with another station. When another station
attemnpts to connect to your TN, it will be able to see that your station is not available
for a connection, but can still be used as a digipeater.

CONPERM ON/OFF Default: OFF
Parameters:
ON The current connectionon the current channel isnot allowed o enter

the disconnected state.

OFF The current channel can be connected to and disconnected from other
stations.

When it is ON, CONPERM forces the Contreller to maintain the current connection,
even when frames to the other station exceed RETRY attempts for an acknowledg-
ment, RESTART and power off fon cycling do not affect this connected state,

COWNPERM works only when a connection is established. It functionsona channel-by-
channel basis when multiple connections are allowed.

CONPERM allows connections on other channels to operate nonmally. For example,
automatic disconnect based or RETRY, when it is used under conditions such as:

Certain networking applications.
Meteor scatter.
Other noisy, less reliable links.

CONPERM ON may be advantageous when you use full-duplex continuous mail
forwarding or traffic links.

44 - AR21 operating manual



Fape 4-16

CONS CONSTAMP ON/OFF ) Default: OFF .
Parameters:
ON Connect status messages ARE time stamped.

OFF Connect status messages are NOT time starmnped.
CONSTAMP activates time stamping of *** CONNECTED status messages.

1f CONSTAMP is ON and DAYTIME {the Controller's internal clock) is set, date and

time information generated in the Controller is available for bulletin board programs
or other host computer applications.

Date and time must be set initially by the DAYTIME command before time stamping
will occur. For example, if CONSTAMP is ON and the date and time have been set
in the Controller, a connect and disconnect sequence appears as follows:

cmd:connest GBLOW

emd:10:35:23 ***CONNECTED to GELOW
cm:disconnest

cmd;1:55:28 *+*SCONNECTED: GELOW
The CONNECT and DISCONNECT commands can be
abbreviated as shown below:-

emd:c GELOW

emdr10:66:22 “*CONNECTED to GELOW
emd:d .
emd:10:58,32 “HDISCONNECTED:GBLOW

CONV CONVERSE Immediate Command

COINVERSE is an immediate command that causes the Controiler to change from the
Command Mode to the Converse Mode.

NOTE: Link connections are aot affected,
Ones the controller is in the Converse Mode, all characters

typed from the keyboard or sent from a disk file are pro-
cessed and transmitted by your radio.

NOTE: To return the Controller to the Commarndd Mode from the Converse Mode, type
the Command Mode entry character (defauit is <CTRL-C>}. :

cr CPACTIME ON/OQFF Default: OFF  ~

Parametets:
i ON . Packet transmit timer IS used in the Converse Mode,
OFF Packet transnﬁt titner IS NOT used in the Converse Mode.
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CPACTIME activates aulomatic, periodic transmissionof packets while the Controller
is in the Converse Mode.

CPACTIME may be used for several types of computer communications such as
butletin board or host computer operation when you do not want the fuil Transparent
Mode features.

NOTES:

1. When CPACTIME is ON, characters are packetized and fransmilted
petiodically like they are in the Transparent Mode. Local keyboard editing
and display features of the Converse Mode are available; software flow
control can be used.

2. Refer to the PACTIME command, {which controls the rate and mode of
packet assembly) for a discussion of how periodic packetizing works.

3. Set ACRPACK OFFin this mode. When ACRPACK s ON, the send-packet
character i3 inserted in the data being packetized even though it was not

typed.

4.  To indude <CR> characters in ransmitted packets, set SENDPAC to a
character not normally used {e.g., <CTRL-P>); the Controller then treats
a <CR>> as an ordinary character.

5. Set CPACTIME ON for a mode of operation similar to full break-in CW.

Setting CPACTIME ON transmits your text soon after you type it, in short bursts of
a few characters. The other station may break in at will. Some operators find it easier
to chat in this mode; long delays are eliminated while long packets are being typed.

CR ON/OFF Default: ON
Parameters:

ON The send-packet character (normally <CR>}15 appended to all packets
that are sent in the Converse Mode..

OFF The send-packet character IS NOT appended to packets,

When CRis set to ON, all packets that are sent in the Converse Mode will include, as the
last character of the packet, the send-packet character, This character causes the packet
tobe sent. IFCR is set 10 OFF, the send-packet character is interpreted only asa cormmand
to the TNC, and is not included in the packet. In addition, it will not be echoed to the
terminal. ’

Set CR ON and SENDPAC to $0D for a natural conversation mode. Each line is sent
whenever you enter a <CR>, and arrives at the other station with a <CR> at the end of
the line.

NOTE: If the other station reports overprinting of lines on hisdisplay, you can eithert set
LFRADD te ON or the other station can set AUTOLF to ON.
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Cs CSTATUS tmmediate Command

CSTATUS is an immediate command that is used during multiple connections. When
you type CSTATUS, your monitor displays:

The number of each logical channel.

The link state of all ten logical channels.

‘The current input/output channel - the one you are using,

Whether each channel connection is "permanent.” (Refer to CONPERM.}

Depending upon your use of multiple connections and the USERS comunand, CSTATUS

will display the following:
HOT CONMECTED TO ANY STATION CONMECTED TO DHNLY 1 STATION
ond S emd:CS
A gtramm - 10 Link sinte is: DISCONNECTED A stream - KD Link stat i5: CONNECTED to WX1AAA
Betwam -  Link slatae is: DISCONNECTED B stream -~ Uink stata it; DISCONNECTED
© viromm - Link stote iv: (RSCONNECTED € stranm - Link stale ie: DISCONNECTED
D stroam - Link stole lt: DISCONNECTED D stream - Link state [s: DISCONNECTED
E stream - Uik state is: DISCONNECTED E strawm ~  Link state is; DISCONNECTED
Fstromn - Lk state le: DISCONNECTED F stream - Link stabe Is; DISCONNEGTED
G stream - Link state it DISCONNECTED G siream - Link state fs: IHSCONNECTED
H stroam - Link state is: DISCONNECTED H sfream - Link state is: ISCONNECTED

Istrgam - Link etate ts: DISCONNECTED | stream - Link state is: DISCONNECTED
Jd aiream - Unk state is; NSCONNECTED  J stream - Link stade is: DISCONNECTED
K siream - Link state is: DISCONNECTED K straam - Link state |s: DISCONNECTED

If you are connected to several stations, the CSTATUS command shows your connect
status as follows:

CONNECTED 7O SEVERAL STATIONS

omd.CS

A straam - KO Lick etale is: CONNECTED to WX1AAA

Bstmam -  Link state is: CONNECTED o WX280R P

C straamn - Link state le: CONNECTED o WX3CCC

= Link stase is: CONNECTED to WX4DDD

- Link state is: CONNECT in progress

Fswoam - Link state & DISCONNECTED

Gstream -  Unk ctate is: INSCONNECTED

Hotream «  Link stale i; CONNECTED 1o WXSEEE via WXEFFF
- Link stade is: DISCONNECTED
- Link state is: DISCONNECTED

K stream - Link state k; DISCONNECTED

This sample display shows that:
CHANNEL 0 has the input and output channels — you are using it!
CHANNEL 1 is connected to WX2BBB “permanently.”

All other channels’ states are shownas they might appear with
multiple connections.
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CTEXT text Default: Empty
Parameter:
text Any combination of characters and spaces up lo 2 maximum of 120
characters. :

CTEXT is the "automatic answer” text you type inte a special section in the Controller's
memory.

¥ OMSG i setto ON, the CTEXT message is sent a5 scon as another station connects
to your station,

To type multiple-line CTEXT messages and include a camriage return (<CR>)
character in your text, use the PASS character (<CTRL-V> is the default value) im-
mediately preceding the carriage return (refer to the PASS command).

A typical CTEXT message might be:

“F'm not avaltable righl now <CTRL-V» «CA>
Pleass lsave your message, that disconnect <CR>

NOTE: If you entera text string longer than 120 characters, the following error message
appears and the command is ignored:

Twoo ot

Use a percent sign (%), an ampersand (&), "N, "NO", "NONE", or "OFF" as the first
chamacters in the CTEXT message to clear the previous message without having to type
a RESET cormand.

DAYTIME date & time Defauli: clock not set
I’am
datedetime Current DATE and TIME 0 set.

DAYTIME sets the Controller's internal clock current date and time. The date&time
parameter is used in the Packet Mode by the commands CONSTAMP and MSTAMP
to “time stamp” recelved and monitored messages.

Entries in the "heard" {displayed by MHEARD) are also time stamped if datedetime has
been set. The Controller tinwe updates continuously, as long as power is applied.

The clock s not set when the Controtler is first turned on, and the DAYTIME command
will display the following error 2 -

omd:day
Tolozk nat wet

NOTE: You must reset date and ime each Hme you turm
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If you type DAYTIME without a parameter, the Controller displays currentdateand
time information. The format of the display is:

dd-mm-yy hh:mnmss
emd:day
DAYTIME 09-Mar-87 06:57:33

The format for entering the datedrlime is:

dhhmmn
cnd:daytime 8703090659

where:
yy is the last two digits of the year.
mm is the two-digit month code {(1-12).
dd is date (01-31)
hh is the hour (00-23).
mm is the minutes after the hour (00-59).

Enter the numbers -9 with leading zeros; all codes must be exactly two digits.
Delimiters such as <SPACE:=, */*, ", and " can be used. The Controller will echo the
new setting to confirm a successful entry.

Pay particular attention to the month when you set the date. The Controller does not
check for the correct number of days in a month.

DAYU DAYUSA ON/OFF Default: ON

Parameters:

ON The date is displayed in a mm-dd-yy format.

OFF The date is displayed in a dd-raon-yy format.
The DAYUSA command allows you to determine the format of the TNC's date display.
IFDAYUSA is set to ON, the standard United States format is used. 1f DAYUSA is set to
OFF, the standard European formatisused. The command affects the format of the date
display that is used in "time stamps”. It also atfects the display when you enter a
DAYTIME command without paramemters, The format you use for entering the tirne
with the DAYTIME command is not affected.
If DAYUSA is set to ON, December 14, 1987 and 8:35:45 AM would be displayed as:

omd: DAYTIME
12/14/87 8:35:45

1f DAYUSA is set to OFF, the same date and time would be displayed as:

cmd: DAYTIME
14/12/87 8:3545
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DEL DELETE ON/OFF Default: OFF
Parameters:
o The <DELETE> ($7F) key is used for editing your typing,

OFF The <BACKSFACE:= ($08) key is used for editing your typing.
Use the DELETE command te select the key te use for deleling while editing.
Type the selected DEL key to delete the last character from the input line.

You cannot use the DEL key 1o delete text before the beginning of a lne, Use the PASS
character to delete «CR> characters that have been typed inte the text,

The BKONDEL command controls how the Controller indicates deletion.

To see a corrected display of the current line after deleting characters, type the
redisplay-line character, which is set by the REDISFLAY command.

DIG DIGIPEAT ON/OFF Default: ON
Paratneters:
ON The TNC will digipeat packets, If another station requests u

OFF The TNC will not digipeat packets.

When this paratneter is set to ON, any packet that is received with your TNC's call sign
(including any S510) in the digipeat list of its address field will be retranstnitted, Each
station that is included in the digipeat list relays the packet, in tum, and will mark the
packet s0 that it will not accidentally relay it twice (unless it is requested to do sol. [n
addition, al stations will relay the packet in the correct arder, Digipeating takes place
concwirently with other TNC operations and does not interfere with normmal operation
of & packet station,

Many stations set DIGIPEAT to OIN most of the time. Y ou may wish 0 set it ko OFF if you
are not at home, or If your transtrit/ receive relay makes enough naise to wake you up

at night.
THE HID d enabl ti ission of identification packets when
your station acts a3 & digipeater,

D DISCONNECT Immediate Command

DISCONNECT is an immexiate command that initiates a disconnect request to the
pther station to which you are connected.

1f your disconnect command §s successful, your monitor will display:

= DISCONNECTED:; (call sign)
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Other cormmands can be entered while a disconnect is in progress. New connections
are not allowed until the disconnect is completed.

MNOTES:

1. If the retry count is exceeded while you are waiting for the other station to
acknowledge your disconnect command, your Controller automatically
switches 1o the disconnected state.

2. Ifanother disconnect command is entered while your Controller is trying to
disconnect, the retry count is immediately set to the maximum number.
In either case, yous monitor displays:

“** Hatry caunl exceeded
-+ DISCONNECTED: {calf sign}

Disconnect messages are not displayed when your Controller is in the Transparent
Mode.

DIse DISPLAY [class] Immediate Command
Parameters:

class Optional paraeter identifier, one of the following:

{A)sync display asynchronous port parameters.
(Oharacter  display special characters.

el

{hd display TD parameters.

{Link display link parameters.

(Mlenitor display monitor parameters.

{Diming display timing parameters.

DISPLAY is an immediate command.

If you type DISPLAY without a class parameter, all control parameters and their current
values are displayed. You can specify the optional parameter class to display subgroups
of related parameters, To disptay an individual parameter, enter the parameter name

without an ophion,
DW DWAIT "n" \ Default: 32 (320 msec.)
Taratneter: )
" 0 to 250 specifies default wait time in ten-millisecond intervals.

DWAIT helps avoid collisions with digipeated packets.
Unlesa the Controller is waiting to transmit digipeated packets, DWAIT forces it 1o

pause after last receiving data on the channel for the duration of the DWAIT (Default.
Wait) ime, before it begins its trahsmitter key-up sequence. .
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Wherever possible, the value of DWAIT should be agreed upon by all stations ina
local area when digipeaters are used in the area. The best value will be determined by
experimenting.

DWAIT is a function of the key-up timw: (TXDELAY) of the digipeater stations and
helps alleviate the drastic reduction of throughput that occurs on a channel when
digipeated packeis suffer collisions.

DWAIT is necessary because digipeated packets are not retried by the digipeater, but
are always reslarted by the originating station. When all stations specify a default wait
time, and the right value of "n" is dhosen, the digipeater captures the frequency every
time it has data to send ~ digipeated packets are sent withoul this delay.

Recommended settings of DWAIT for diiferent types of packet station operation are:

IYPEQFOPERATION  TIME finmsec) DWAITVALUE

Digipemmrs a O

Local kayboards 160 15 (dotauin)

PBBSs, Hosts fel a2

Fila transtors ARG L]
ECHO ON/OFF Default: ON
Parameters:

ON Characters received from the computer or terminal ARE echoed by the
Controller.

OFF Characters ARE NOT echoed.

The ECHO command controls kcal echoing by the Controller when it is in the
Command or Canverse Mode. Local echoing is disabled in the Transparent Mode.

Set ECHO ON if you do not see your typing appear on your display.
Set ECHO OFF if you see each character you type doubled.
ECHO Is set correctly when you see the charackers you type displayed correctly.

ESCAPE ON/CGFF Default: OFF
Parameters: \

ON ‘The <ESCAPE> character (§1B} is output as "§" (324).

OFF The <ESCAPE> character is output as <ESCAPE> (31B).

The ESCAPE cormunand selects the character to be output when an <ESCAPE> character
is o be sent to the terminal. The <ESCAPE> translation is disabled in Transparent
Mode. -

The ESCAPE character selection is provided because sotne computers and terminal
emulators interprel the <ESCAPE> character as a special conunand prefix. Such
terminals may alter their displays depending upon the characters following the <ES-
CAPE>.
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Set ESCALE ONf you have such a terminal 1o avoid unexpected text strings from
other packeteers. )

Refer 1o the MFILTER comumand for inforrmation about character stripping (rather than
character translation) in monitored packets.

FLOW QN/OFF Defauit: ON
Paratneters:
ON Type-in flow control IS active.

OFF Type-in flow control 15 NOT active.

When FLOW is ON, type-in flow control is active. Any character typed on your
keyboard causes the output from the Controller to the terminal to stop until any of the
following conditions exist:

A packet is forced (in the Converse Mode).

Aline is compieted (in the Comunand Mode).

The packet length (See PACLEN) is exceeded.

The terminal sutput buffer fills up.

Canceling the current command or packet or typing the redisplay-line character also
causes output to resurne. Type-in flow control is not used in the Transparent Mode.

Setting FLOW ON prevents inbound or received data from interfering with your
keyboard data entry. If you (and the person you are talking to) normally wait for a
packet from the other end before starting to tespond, you can set FLOW OFF.

Some packet bulletin board programs (PBBS) may work best with FLOW set to OFF.
Some computers with "software UARTs" may be unable to send and receive data at the
same ime. If you are using that type of computer, set FLOW to ON.

FRACK™n" _ Default: 3 (3 sec.)

Parameter:
"n" 11015, specifying frarmne acknowledgrnent time-outin one-second intervals.
FRACK is the FRame ACKnowledgment time in seconds that your Controller will wait

foracknowledgment of the last-sent protocol frame before resending or "retrying” that
frame.
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After sending a packet requiring acknowledgroent, the Controller waits for FRACK
seconds tirnecut before incrementing the retry counter and sending the frame again.
If the packet address includes digipeat instructions, the time between retries is adjusted
to:

Retry interval ="n" x 2 xm + 1)
where m is the number of intermediate relay stations.

When a packet is retried, a random wail time isadded to any other wait timesin use.

This avoidsiockups in which two packet stations repeatedly send packets which collide
with each other.

FU FULLDUP ON/OFF Default: OFF
TParameters:

ON Full duplex mode is ENABLED.

OFF Eull duplex mwde is DISABLED,
When full-duplex mode is disabled, the Controller makes use of the DCD (Drata Carrier
Detect)signat fromitsmoderm toavoid collisions; the Controlleracknowledgeswltiple
packets in a single transmission with a single acknowledgment.

When full-duplex mode is enabled, the Controller igrores the DCD signal and
acknowledges packets individually.

Fuli-duplex pperationisuseful for full-duplexradicoperation, such as through OSCAR
10. Tt should not be used unless both your station and the other station can operate in
full-duplex.

You may also find full-duplex mode useful for some testing operations, such asanalog-
or digital-loopback tests.
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HE

HBAUD "n* Default: 1200 baud
Parameter:
"n' Values specifying the rate or signaling speed in bauds from ihe

Controller to the radio.

HBAUD sets the radio { "on-air") baud rate only in the packet operating mode. HBAUD
has no relationship to your computer terminal program's baud rate.

You must vse the same radio data rate as the other station. NOTE: Always set HBAUD
to 1200. The TNC will accept other numbers, but the TNC's modern port is not capable
of using anything other than 1200 baud.

Example: HBAUD 1200

NOTE: Modern commercial and amateur terminology no longer always refer to the
speeds or data rates in "WPM", The tetm "bauds” is now accepted for F5K and AFSK

operations using mone-bit data. In these cases, the terms "bauds” and "bits-per-second”
mean the same thing. Either term may be used.

HEADERLN ON/OFF Default: OFF
Parameters:
ON The header for a monitored packet is printed on 2 separate line from

the packet text.

OFF The header and packet text of monitored packets are printed on the
same Hne.

HEADERLN affects the display of monitored packets. When HEADERLN is OFF, the
address information is shown on the same line as the packet text

WEXIAAASWXZBEBE: Go ahasd and Uansfer the fla.

When HEADERLN {5 ON, the address is shown, followed by a <CR><LF> that puts the
packet text on a separate line:

WEIAAA-WX2BRE:
Go ahead and tranefer the file.

If MRPT or MSTAMP are ON, set HEADERLIN ON; Iongheadeﬁmy extend across
your screen or page when these functions are active.
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HEALLED ON/OFF Default: OFF
Parameters:
ON Automatically runs diagnostic tests on the micropracessor when you
turn the unit on, If all checks are satisfactory, it alternately lights the
CON and STA LEDs.

OFF Does not run diagnostic tests and no LEDs will light.

Allows you to make a quick check al the Controller's operation. If you set HEALLED to
ON and the LEDs do not alternately flash, check for proper power supply or battery
voltage and connections. If the LEDs do not flash, the software has falled.

HID ON/OFF Default: OFF
Parameter:
oN Your Contraller sends HDLC identification as a digipeater.

OFF Your Controller does not send HOLC identification.

The HID command activates or disables your Controller's automatic periodic
transeisgion of identification packets when it is operating as a digip . This
identification consists of an unsequenced i- Frame with your station identification
{MYCALL) and MYALIAS in the data field.

Set HID ON to force your Controller to send an ID packet every 9.5 minutes when it
is being used as a digipeater.

Set HID OFF to stop your Controller from sending any ID packets.

The HID identification packet is addressed 1o the "CQ" address set by the UNPROTO
command,

Your station identification is the call sign you have set with the MYCALL command,
with "digipeater” appended.

NOTE: You cannot change the 9.5-minute automatic interval timing.

ID Iimmediate Command

ID is an immediate command that serds a special identification packet. The [D
command allows you to send a final identification packet when you are taking your
stationoff the air. Note that HID'must beset to ON. ID forcesa final identification packet
tobe sent when a digipeater station is being taken off the air. The identification consists
of an unnumbered [-Frame, with its data field containing your MYALLAS (if any} and
your MYCALL station identification and the word "digipeater™. }
- The ID identification packet is sent only if the digipeater has transmitted since the Fast
automatic identification.
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The 1D identification packet is addressed to "1D."

Your station identification is the call sign you have set with the MYCALL comnmand,
with your MYALIAS, your main call sign and the word "digipeatet” appended. The
following example is shown as seen withand withiout a MYALIAS, with MONITOR set
to 6.

W2AVZ-9°FD «\H> W2XYZ-9>1D <W=

W2XYZ digtpeatsr BHTC, W2XYZ digipeater
LCALLS all, none, yes/no calllf call2. ] Default: Empty
Farameter:
Call All, none, YES list, NO list. The list can contain up to eight call signs,
separated by comunas.

LCALLS uses arguments to determine how your Controller monitors the packet
channelsan displays information — which stations' packets will be-displayed and which
stations’ packets will be masked or hidden. LCALLS is set to ‘2ll” when you start your
Controller for the first time.

Type LCALLS to display the ALL/NONE/YES list/NO list status of station call signs
whose packets will or will not be displayed. You can use the abbreviated corrmand form
OF Mnemonic:

cmd:lcalls

LCALLS all

cmd:-lea

LCALLS yes WXTAAAWIXQBRE, WX3CCCWX4DDD

To stop any packets from being displayed, type LCALLS NONE.

To display packets from one or more specific stations type LCALLS YES (followed by a
list of call signs). Packets will be displayed only from staitons whose call signs are listed
after YES.

To hide or mask packets from one or more spevific stations, type LCALLS NO{(followed
by a list of call signs). Packets from stations whose call signsare listed after NC will not
be displayed.

*You can incdlude optional $SIDs specified as "-n" after the call sign. IF LCALLS is set to
"no N6ABC™ or "yes N6ABC™, any combination N6ABC, N6ABC-1,..N6ABC-15 will be
matched and processed.

WhenLCALLS and BUDLIST contain different typesof arguments, to avoid any possible
cordlict, the arguments take the following priotity: '

1. ALL

2. No list

3. YESlist

4 NONE . -

Clear LCALLS with "%", "&", or "OFF" as the argument.
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LCOK ON/OFF Default: ON
Farameters:
ON Causes the TNC o send lowercase characiers to the computer or
terminal.
OFF Causes the TNC to translate lowercase characters lo uppercase.

If LCOK is set to OFF, lowercase characters are transtated to uppercase before they are
sent fo the terminal. Input characters and echoes are not translated, NOTE: Case trans-
lation is disabled in the Transparent Mode.

If your computer oz terrinal does not accept lowercase characters, itmay react strangely
when the TNC sends them to it. The LCOK command allows you to transtate all lower
case characters that are received in packets, as well 2s messages from the TNC, to upper
case.

Since echoes of the characters you type are not translated 1o uppercase, you can use this
cotranand to make your display easier 10 read when you converse in a connected mode.
If you and the other station set LCOK to OFF, you can each type your awn messages in
lowercase, and theother station’s incoming packets will be displayed inuppercase. This
makes it easler to distinguish between incoming and oulgoing packets.

LCSTREAM ON/OFF Default: ON

Parameters;

oN Causes the character that immediately follows the STREAMSWITCH
character to be changed ko uppercase, before it is acted upen.

OFF Causes the character that irmmediately follows the STREAMSWITCH
character ko be acted upon normally.

When LOSTREAM is set to ON, the character that immediately follows the
STREAMSWITCH characteris changed to uppercase before it isacted upon asa parame-
ter ko that command, Since you can spedify the stream you desire with either an upper
caseoralowercase letter, the LCSTREAM command simplifies management of multiple
connections.

When LCSTREAM is set to OFF, the cage of the character that immediately follows the
STREAMSWITCH character is important. NOTE: A lowercase letter will result in an

erTur message.

LFADD ON/OFF - Default: OFF

Parameters:
OoN Alinefeed <LF> character isadded to outgoing packets following each

" carriage teturn <CR> that is transmitted in the packet. :

OFF No line feex character is added to cutgoing packets.
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LFADD is similar to AUTOLF, except the line feed characters are added o cuigeing
packets instead of to the display text. This feature helps make your TNC compatibie with
other packet radio TNCs.

Set LFADD to ON if the stalion you are communicating with reports that your packets

are being overprinted. NOTE: This character insertion is disabled in the Transparent
Mode.

LFINGORE Default: OFF
Parameters:

ON Causes the Controller to ignore any line feed characters it receives from
anothet station.

OFF Causes the Controller to print any line feed characters it receives.

Set LFIGNORE to ON if you feel you are receiving too many line feeds from atother
station. NOTE: This command has no effect in the Transparent Mode.

MALL ON/OFF Default: ON
Parameters:
ON Both connected and nonconnected packets are monitored.

OFF Only nonconnected packets are monitored.

The MALL command determines the class of monitored packets. When MALL is set to
OFF, only packets from unconnected stations determined by BUDLIST and LCALLS are
displayed. This is the normal setting when you are communicating te a group of
uncotnected stations.

When MALL isset to ON, all eligible frames are displayed, including those that are sent
between two other connected stationa,

The MALL command is handy for diagnostic purpases or for general monitoring.

MAXFRAME "n" Default: 2
Parameters: -
n® 1 to 7 signifies a number of packet frames,

MAXFRAME sets an upper limit on the unacknowledged packets your Controller
permiis on the radio link atany one time. MAXFRAME also sets the maximum number
of contiguous packets your-Controller will send duting any given ransmission.
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If some but notall of the outstanding packets are acknowledged, a smaller number may
be transmitted the next time, ot new frames may be included in the retransmission
£0 that the total number of unacknowledged packet frames does not exceed "0t

The "best” value of MAXFRAME depends upon your local channel conditions. In
most cases of keyboard-to-keyboard direct or local operation {links that do not requice
going through digipeaters), you can use the default value MAXFRAME 4.

When the amount of packet iraffic, the pathin use, the digipeaters involved, or other
variables not under your control make packet gperation difticult (as shown by lots
of retries!, you can actually lesprove your throughput by reducing MAXFRAME,

1f packet traffic is beavy or the path is poor, reduce MAXFRAME te 3 or 2.

If you are sharing the channel with several PBBSs and digipeaters, or when you are
working a PBESs or other types of host computers, reduce MAXFRAME to 1.

1f the radio fink is good, an optimal relationship exists the pararmeters set by
these commands, 5o that the maximum number of characters outstanding does not
exgeed the receive buffer space of the TNC receiving the data.

MBOD ON/OFF Default: OFF
Paramelers:
ON Turns the message {(bulletin} board on.

OFF Tums the message (bulletin) board off.
This Controller has built-in butletin board capability. To use this feature, you must set
MBOD to ON. Before you do this, bowever, make sure that you have entered an
exclugive call sign in MYMCALL.

NOTE: To use the bulletin board feature, you must enter a call sign into MYMCALL.

MCOM ON/OFF Defauit: OFF

Parameters:

ON Cannected, dismru'-uecled, information, UA (Unnumbered Acknowl-
edgment), and DM (busy signal) frames are menitored.

OFF Only information frarmes are menitored.
When MCOM is set to ON, both connected and disconnected frames are displayed, i
MONITOR isalso set 10 ON. Connected, disconnected, informatien, UA, and DM (rames

are indicated by <Ca, <D, <I>, <UA>, and <DM>, respectively. Like other monitor
cornmands, stations that are monitored are determined by BUDLIST and LCALLS.

Set MCOM to DFF fo display only § frames (packets that contain user infGrmation).
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MC MCON ON/OFF Default: OFF
Parameters:
ON Monitors packets from all other stationg while your TNC is connected

to another station.
OFF Only monitors packets from the station you are connected to.

Turn MCON ON to monilor other stations on the frequency while your TNC is
connecied to anothet station.

MF MFILTER ni[ r2{,n3[,n4]]l Default: $00
Parameter:
“a" 0o $7F (0 to 127 decimal) specifies an ASCI character code. Up to four
characters may be spedified.

Use MFILTER to select characters to be "filtered," or excluded from monitored packets.
Parameters "nl", "n2", etc, are the ASCII codes for the characters you want to filter. You
can enter up to four characters in either hex or decimal.

1. Topreventa <CTRL-L=character from clearing your screen, set MFILTER 12.

2. Toeliminate <CTRL-Z> characters, which some computers interpret as end-

of-file markers, set MFILTER 26.
3. Toeliminate <CTRL-G> characters, which beep your computer or terminal,
set MFILTER 7.
MHC  MHCLEAR Irmmediate Command

The MHCLEAR cornmand clears the list of stations heard. You can use this cormmand
together with the MHEARD command to keep track of any stations heard over a
particular period of time, such as an evening ora week. Be sure to clear the list of stations
heard when you first begin to nvonitor packet activity.

MH MHEARD Immediate Conmand

MHEARD is an immediate cornmand that displays a list of stations heard since the last
time the MHEARD buffer was cleared.

Use the MHC command to clear the MHEARD bufier.

The maximum number of heard stations that can be logged is 18. If more stations are
heard, earlier entries are discarded.

NOTES: --

1. Stations that are heard directly are marked with a * in the heard log.
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2. Siations that have been repeated by a digipeater are not marked.

3. Hyouclearthe listof stations heard at the beginning of a session, you can use
this commarx) to keep track of the stations that are active during that period.

4. Logging of stations heard is disabled when PASSALL is ON.
When DAYTIME hasbeen uged to set the date and time, entriesin theheard log are time-

stamped. When DAYSTAMP isON, the date is shown before the time. Anactual sample
of the MHEARD function with the clock set is shown below:

DAYSTAMP ON DAYSTANP OFF
emd:nh emd:mh
Bh-Jukgs HAZ2T WATAAL 21:A2:27 WALAAA
05-Jui-sg 21:42:24 WA1BBB* 21:42:24 WATBBE"
05~Jul-60 21:32:18 K2AAA-S 2132:18 K2AAA-S
05-Jul-B6 21:27:57 W2ABC-4" 21:27:5T W2ABC-4*
05-Jul-86 2126341 KZAAA-I 201 KRAAAA
O5-Jukst 21:28:38 WIXYZ-4 21:20:38 W2XYZI
05-Jul88 202124 KAICCCH 12124 KGO
05-lukas 23:21:23 W2XYZ4* 21:51:23 WIKYT-4"
05-Jul-en 210307 KR(DBDO 210507 K81DDD
05-Jul-B6 20:56:40 WAIEEE 20:50:48 WA1EEE
Q5~Jul-88 ASST WAZAXX 1A:A5:5T WAL
05-Jurl-86 14:45:53 KV1FFF 14:45:53 KVIFFF
O5-Jul-85 14:45:4T WEABC . 14:45:47 WOABRC
15Jul-8E 14;:20:16 KEIWXY 14:28718 KBIWXY
05-Jul-d8 14:23:0% WDZBRE 14:23:32 WR2DBE

. OB-Jul-B& 14:23:49 WB2CCC 14:23:10 WB20CC
05-Jul-88 135520 N2DDD 13:55:26 N2DD0
05-Jul86 13:50:20 WIHHH-1* 13:50:28 WiHHH-1*
emd: omd;

MONITOR ON/OFF Default: ON
Pararneters:
ON Packet activity 1s monitored.

OFF  Dacket sctivity is ot mondtored.

IFMONTITOR is set to ON and the Controller is notin the Transparent Mode, packetsnot
adressed to you are displayed. The addresses in the packet are displayed along with the
data partion of the packet. For exampla:

H2XYZ>WEARC-3: Lam ready to tanafer the (e,

The call signs are separated by a ">" and the substation ID field (SSID) s displayed if it
isother than 0. The MALL, BUDLIST, and LCALLS commandsdetermine which packets
are tobemonitored. The MCON command controls theaction of the monitor mode when
the Controller is in a connected state. All monitor functions are disabled in the Transpar-
ent Mode.

- HEADERLN controls the format of the monitor display. If you wish to see lhe station -
addresses on a separate line from the text, set HEADERUN ON: MRPT enables monitor-
ing of the digipeater routing as well as source and destination addresses for cach packet.
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MSTAMP included a time stamp with the addresses if you have set DAY TIME.

MR MRFPT ON/OFF Default: ON
Farameters:
ON Show digipeatersin the header; stationsheard directly are marked with
an asterisk.
OFF Show packets only from originating and destination stations.

MRFT affects the way monitored packets are displayed. When MRPT is OFF, only
packets from the originating station and the destination are displayed:

WAXYZ-&"WIAW-L 10,02

Inaddition, while MRPT is OFF, the Controller will remove all indications of digipeater
paths in connect requests, and all connect and disconnect stamps.

When MRPTis ON, the call signs of all stations in theentire digipeat path are displayed.
The call sign of the stations received directly are flagged with an asterisk (*)

W2XYZ-4* > WATABCWIAW-52 WIAWA <1:0,32;

MS MSTAMP ON/OFF Default: OFF
Parameters:
ON Moritored frames ARE time stamped.
OFF Monitored frames ARE NOT time stamped.
The MS5TAMP commard activales or disables time stamping of monitored packets.
When your Coniroller's internal software clock is set, date and time information is
available for automatic logging of packet activity or other applications.
When MSTAMP is OFF, the packet header display looks fike this:
W2XYZ-4'>KAZABC-1»AI2X -d\;!,z:-:
When MSTAMP is ON and DAYSTAMP is OFF, the display looks like this;
22:51:33 W2XY 24> KAZABC- 121X «li1, 7wt
When both MSTAMP and DAYSTAMP are ON, the display looks like this:
10-Jul-88 22:54:25 W2XYZ4*sKAZABC-1=AI2X <I;2,2%: )
Set the date and ti.me with the DAYTIME command.
Setting MSI'AMP ON increases thelength of the address display.

Set HEADERLN ON to display this information on a separate line.
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MYALIAS callf-n] Default: none
Pararneters:

catl Alternate identity of your Controller.

*a* 0 1o 15, an optional substation LD {SSID).

MYALIAS specifies an alternate call sign (in addition to the call sign specified in
MYCALL) for useasadigipeater anly, NOTE: The controller will not allow other stations
to connect ke your MYALTAS call sign.

MYALIAS permits buth normal HID identification and an alias alternate, repeater-only
“call sign.”

Wide-coveragedigipeater operators in some areas change their call sign toa shorter and
(usually) easier t¢ remember identifier.

Identifiers used include International Civil Aviation Organization (ICAQ) airpert IDs,
sometimes combined with telephone aren codes.

MYCALL call[-"n"] Default: No call
Parameters:

call Your ecall sign.

"y {10 15, indicating an optional substation 10 {SSID).

Use the MYCALL command to load your call sign into your Controller'sRAM, Your call
sign is inserted aatomatically in the FROM address fietd for all packets oviginated by
your Controller. MYCALL is also used for identification packets (see HID and 1D}

Your Controlier accepts connect request frames with your MYCALL in the TOfield and
repeats frames with this call sign in the digipeat field.

The AR-21 default call sign is present in your Controller’s
RAM when the system is manufactured. The initial call
must be changed for proper operation of the packet proto-
col.

Twoor i tuge th -all sign (including SSID) ontheair at the same
time.

Use the S5ID to distinguish between two stations with the same amateur call.

The SSID will be zero (0) unless explicitty set to another value. N
Although there is no standardization of 55IDs at present, most packet operators use
SSID 0 {zero) for manual or local keyboard operation of their main station, and 2n S5D
of {-1) o1 (-2} for & secondary station or dedicated digipeater under their responsibility.

Localarea r;etworksoperatedormajnhined by a packet groupor dub may use the same
call sign for several stations in their network, each node ot unit being identified with a
different S51D. :
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As packet networks grow and becote more complex, with muitiport and gateway
systems and frequency translation between bands, S510s become especially significant.
For example look at the hypothetical case:

W2ABC-4>KZAAA-5>WIXYZ-1>W2KYZ-2»W2XYI-A
145.97 145.07 211 221111 145.07

In this example, PBBS (Packet Bulietin Board System) W2ABCH is linked to PBBS
WIXYZ via three digipeaters, each having a distinctive SSID.

NOTE: Your Controller will not operate in the Packer C e
Mode until you have insexted your own call sign in place of
“AR-21"
MYMCALL calll-n] Default: empty
Parameters:
call Exclusive call sign for your bulletin board.
-n 0to 15, an optional substation 1L (S51D).

NOTE: If you set both MYMCALL and MYCALL to the same call sign, MYMCALL
has priority.

NEWMODE ON/OFF Default: OFF
Parameters:
ON The Controller actomatically returns to the Command Mode at
disconnect.

OFF The Controller does not return to the Command Mode at disconnect.
NEWMODE determines how your Controller behaves when the link is broken.

Your Controller always switches to a data transfer mode at the time of connection,
nnfess NOMODE is ON.

Set NEWMODE for the type of operation most suitable to your needs.

If NEWMODE {s OFF and the link is disconnected, your Controlter remains in the
Converse or Transparent Mode unless you have forced it to retum to the Command
Mode. -

When NEWMODE is ON and the link is disconnected, or if the connect attempt fails,
your Controller retums to the Corrrnand Mode. -

Builetin Board or other host computer programs designed to operate with earlier TNC
systems may require you to set NEWMODE to OFF. -
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NOMODE ON/QFF Default: OFF
Parameters:
ON The Coniroller switches modes (Command, Converse, Ttansparent)

only upon an explicit command. The NEWMODE function is ignored.
OFF The Controtler changes modes according to NEWMODE.
When NOMODEiis ON, your Controller never switches from the Converse or Transpar-
ent Mode to the Command Mode (or vice versa) by itself. Only specific commands
{CONVERSE, TRANS, or <CTRL-C>> typed by you can change the operating tnode.

When NOMODE is OFF, your Controller switches modes automatically according tothe
way NEWMODE is set.

Some applications programs may require NOMODE to be ON. WA7MBL's PBES
Version 3-12 program is one such example.

NUCR ON/QFF Default: OFF
Parameters:
ON <NULL> characters ARE sent to the terminal following «CR>
characters.

OFF «<NULL> characters ARE NOT sent to the terminal following
<CR> characters.

Some of the older electromechanical terminals (Teletype machines) and printer-
terminals require some extra time for the printing head to do 2 line feed and return to
the left margin. NUCR ON solves this problem by making your Controller send
<INULL> characters{ ASClI code $00} to yourcomputeror terminal. This inttoeducesany
necessary delay after any <CR> sent to the terminal.

The NULLS comunand sets the number of individual <INULL> characters that are to be
sent when WUCR is ON.

NOTE: Set NUCR ON if your terminal or pritter misses one or more characters after
responding to a <CR>, If this is the case, you will sometiimes see overtyped lines.

NULF ON/OFF Defauit: OFF
Parameters:
ON <NULL> characters are sent to the terminal following <LF> characters.

OFF <NULL> characters ate net sent to the terminal following <LF> charac-

ters. -
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Some of the older electromechanical terminals (Tclety pe machines) and prirter termi-
nals require some extra time for the printing head ta do a line feed and return to the left
matgin. NUCR ON solves this problem by making your Coniroller send <NULL>
characters{ASClIcode $00} to your computer of terminat. This introduces any necessary
delay after any <LF> sent to the terminal.

The NULLS cotnmand sets the number of individual <NULL> characters that are to be
sent when NULF is ON.

Set NULF ON if your terminal or printer misses one or more characters at the beginning
of & new line after responding 10 a <LF>.

NULL NULLS"n" Default: 0 (zero}
Pararneters:
" 010 30 specifies the number of <NULL> characters to be sent to your
computer or terminal after <CR>» or <LF> when NUCR or NULF are set
ON.

INULLS specifies the number of <NULL> characters {ASCII code $00) to be sent to tha
terminal after a <CR> or <L F> is sent.

NUCR and/or NULF must be set to indicate whether nulls are to be sent after <CR>,
<LFs=, or both,

Devices requiring nuils after <CR> are typically hard-copy devices requiring time for
carriage movement. Devices that require nulls after <LF> are typically CRTs that scroll

slowly.
The null characters are sent from your Controller to your computer only in the
Converse and Conurand Modes.

P PACLEN "n" Default: 96
Pararneter:

"n" 0 10 255 spedifies the maximum length of the data portion of a packet.
] Zero is equivalent 1o 256.
PACLEN sets the maximum number of user data bytes to be carried in each packet's
"information field.” “User data" means the characters you actually type at your
keyboard (or send from a stored file}.
Your Controller automatically transmits a packet when the number of characters you
type tor send from disk) for a packet equals "n." This value is used in both the Converse
and Transparent Modes.

Most keyboard-to-keyboard operators use the default value of 128 bytes for routine
VHE/UHF packet services. -
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Experiment with different values for MAXFRAME and FPACLEN to find the combina-
tion best suited fo your operating conditions, especially if you are bransferring files.

‘The lower the value of PACLEN, the greater the probability of getting packets though
the link without "hils” or retries,

Ircrease PACLEN to 256 if you are transferring files to a nearby station over a high
quality path.

Reduce PACLEN to 64, or even 32, when you are working "difficult™ or maginal radio
paths.

If the radio link is good, an optimal relationship will exist between the parameters set
by these commands. Set PACLEN so0 that the maximum number of characters
outstanding does not exceed the receive buffer space of the TNC receiving the data.

NOTE: 1t is not necessary that iwo TNCsbe set to the same PACLEN value to exchange
data; some TNCs, however, may not be compatible when frames contain more than 128
data characters.

PACTIME EVERY/AFTER "n" Default: AFTER 10 (1000 msec.}
Parameters:
*n* 0 ta 250 specifies 100-miRlisecond intervais.

EVERY  Packet timeout occurg every "n” times 100 milliseconds.

AFTER  Packet timeout occurs when "n” times 100 millisecorwts efapsewith-
out input from the computer or terminal.

A PACTIME parameter is alwaysused in the Transparent Mode. PACTIME is also used
in the Converse Mode if CTACTIME is ONN.

When EVERY is specified, the characters you type or send from disk are packetized and
queued for transmission every "n” times 100 milliseconds,

When AFTER is specified, the characters you type or send from disk are packetized
when input from the terminal stops for "n" times 100 milliseconds.

A zerg-length packet will never be produced, The Bmer is not started until the fiest
character or byte is entered.

A value of {} (zero} for "n" is allowed; zero means packets are sent with no wait time.

PARITY "n" Default: 3 (even)
Parametets
“n" - 0 to 3 selects a parity option from the table below.

PARITY sets the Controller's data parity for termina-l or computer data transfer
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according ta the following table:

0 = no parity
1= odd parity
2 = no parity
3 = even parity

The parity bit, if present, is stripped automatically on input, and is not checked in the
Command and Converse Modes.

In the Transparent Mode all eight bits (including parity) are transmitted in packets.
When "no parity” {s set and AWLEN is 7, the eighth bit is set to 0 (zero).

PAS PASS "n" Default: $16 <CTRL-V=>
Parameter:
"n" 0 to $7F (0 to 127 decimal} specifies an ASCII character code.

PASS selects the ASCH character used for the "pass” input editing command.

The parameter “n is the numeric ASC1J code for the character you will use to signal that
the character immediately following itis to be included in 2 packet or text string.

NOTE: You can enter the code in elther hex or decimal.

Use the PASS character {default is <CTRL-V>} to send characters that usually have
special functions.

A common use for the pass character is to allow <CR> tobe included in the BTEXT and
CTEXT messages so that the transmitted information appears on several short lines
rather than a single longer tine.

Use the PASS character to insert <CRs> at the end of a short line:

BT NoticercCTRL-V><CTRL-M>
Meeting st vhe Firchouse tonight <CTRL-V><CTRL-M>
st 800 PM. All welcomel <CH>

The ather station's monitor shows: -

Notjce:
at the Firehouse tonight
at &00 PL All welcomel

Without the PASS character, the message would probably look kke this:

Notice: Meeting st the Firchoase tonight
at 5:00 PM. A1l welcome!

- In like manner, you can incdlude <CR> in text when you are in the Converse Mode
to send multi-line packets. {The default send-packet- character is <CR>)
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PASSA FPASSALL ON/OFF Defaudt: OFF
Paraineters:
ON Your Controlier will accept packets with Invalid CRCs {Cydlic Redun-
dancy Checks).

PE

OFF Your Controller will ouly accept packets with valid CRCs.

PASSALL permits the Controller to display packets received with invalid CRC fields;
the error-cletecting mechanism is urned off.

Packets are accepted for display despite CRC errors if they consist of aneven multiple
of aight bits and are up to 330 bytes. The Coniroller attempts to decode the address Held
and displays the call sign(s} in the standard monitor format, followed by the text of the
packet.

PASSALL is normally turned off; therefore, the protocol ensures that received packet
data is error-free by rejecting packets with invatid CRC fields.

PASSALL {(sometimes called “Garbage Mode") may be useful for testing a marginal RF
link or during operation under other unusual conditions or crcumstances.

When you set PASSALL ON while monitoring a maderately noisy channel, “packets”
are displayed periodically because there is no basis for distinguishing between actiral
packets and random noise.

NOTE: When PASSALL is ON, logging of stations heard (for display by MHEARD)
is disabled; the call signs detected may be incorrect.

PERSIST "n" Default: 127
Perameters:
“o" 010 255 specifies the threshold value for a random-number attempt to
transmit.
"o Signifies a 1/256th chance of transmitting every SLOTTIME.

“256" Causes the Controller to transmit right away without delay.

The PERSIST command wotks with the SLOTTIME comumnand to achieve true p-
persistent CMSA (Carvier-Sense Multiple Access) in the KISS TNC mode and in AX.25
operaticn. No real advartage, however, is obtained in AX.25 operation unless the other
stations on the channe] arc also using PERSIST and SLOTTIME.

When the host {your computer) has queued data for transmission, the Controller
momnitors the DCD (Data Carrier Detect) signal from its internal modern. The Controtter
waits indefinately for DCD 0 go inactive.

When the Channel s clear, the Controller generates a random number between (and
255. If this number is less than or equal ta P, the Controller keys the radio’s PTT line,
waits .01 x TXDELAY seconds, and transmits all frames in queue. The Controiler then
unkeys the PTT line and retumns to the idle state.
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1f the random nuimber is greater than "I, (he Controller waits .01 x SLOTTIME seconds
and repeats the procedure. If the DCD signal has gone active during this wait time, the
Controller again waits for DCD to clear before it continues.

The Controller waits an exponentially-distributed random interval, afier it senses that
the chanmel is clear, before it tries to transmit. When PERSIST and SLOTTIME are
carefully set, several stations sending traffic are much less likely to collide with each
other when they simultaneously detect that the channel is clear.

NOTE: P = 255 directs the Controller o transmit a5 soon as possible, regardless of the

tandom number.
P PPERSIST ON/OFF Default: OFF
Parameters:
OoN ‘The Controller uses PERSIST and SLOTTIME parametets when it exe-

cutes p-persistent CMSA (Carrier-Sense multiple Aocess).
QFF The Conlroller uses DWAIT for TAPR-type 1 persistent CMSA.

When PPERSIST is set to ON, the Controller uses the PERSIST and SLOTTIME parame-
ters for p-persistent CMSA instead of normal TAI’R-type DWAIT procedure to achieve
CMSA operation. PPERSIST may be used in both KISS TNC and normal AX25
operation.

RECO RECONNECT calll [VIA call2{ call3...call9] Immediate Command

Parameters:
calll This is the call sign of the station you are trying to reconnect to.

calt2 Optional call sign{s) of station(s} you are attempting to digipeat
through. You can use up o eight digipeat stations.

The RECONNECT tommand allows you to change the path you are using to cormmu-
nicate with another station. NOTE: This command works enly when you are aiready
connected to the station you are attempting to reconnect to.

When you use this command, any frAmes that may be in process between your station
and the station you are reconnecting to may be lost.

Refer to the CONNECT comunand for more information about the parameter list.

RED  REDISPLA “n" Default: $12 <CTRL-R>
Parameter:
“nn 0 to $7F (D to 127 decimal) specifies an ASCH character code.

REDISPLA changes the redisplay-line input editing character.
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Parameter "n" is the numeric ASCII code for the character you will use when you want
to redisplay the current input line.

NOTE: You can enter the code in either hex or decimal.

Type the REDISPLA character to redisplay a linc you have just typed. The fellowing
things will happen:

1. Typein flow control is temporarily turned off (if it had been active). Any
incoming packets that are pending are displayed.

2. A <BACKSLASH> is appended to the line you just typed and the line is shown
below it. Only the final form of the line is shown if you have deleted or changed
any characters.

3. Youcan now continue typing where you left off.

Use the redisplay-line character to see a "clean” copy of your input if youare usinga
printing tetminal and you have deleted characiers.

if BKONDEL is set OFF, deletions are designated with <BACKSLASH> characters,
rather than by trying to correct the input line display. The redisplayed line is the
corrected text.

Use the REDISPLA character if a packet is received while you are typing a message

in Converse Mode, You can see the incoming message before you send your packet
without ¢anceling your input.

RESET Immmediate Command

RESET is an immediate command that resets all parameters to the Contraller's PROM
default settings and reinitializes the Controller.

WARNING: All parameter customizing and monitor lists are lost.

To reinitalize the Controller using the parameter values in bbRAM, turn the Controller
OFF thett ON, or use the RESTART command.

RESPTIME "n" ) Default: 5 (500 msec.)
Parameter:
o" 0 to 25 specities 100-millisecond intervals. .

RESPTIME adds a minitnum delay before your Controller sends acknowledgment
packets. This delay may run concurrently with the default wait time set by DWAIT
and any random wait in effect.

Use RESPTIME delay to increase throughput during cperations sach as file transfer
when the sending TNC usually sends the maximum number of full-length packets.
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Occasionally, the sending TNC may not have a packet ready in time W prevent
transmission from being stopped temporarily, with the result that the acknowledg-
ment of earlier packets collides with the final packet of the series.

These collisions can be aveided if the receiving TNC sets RESPTIME to 10.

RETRY "n* Default: 10
Parameter:

"o 1o 15 specifies the maximum number of packet retries.

The AX.Z25 protocol uses retries — retransmission of frames that have not been
acknowledged. Frames are retransmitted “n®* times before the link is disconnected.

The time between retries is specified by the command FRACK. A vatue of @ for "n"
spedifies an infinite number of retries. Also refer to the FRACK commuand.

RXBLOCK ON/OFF Default: OFF
Parameters:
ON Directs the Controller to place a $FF mark in front of received packets

before they are printed on your terminal.
OFF Does not place a $FF mark in front of received packets.
The $FF mark makes it easier to identify incoming packets.

When RXBLOCK is ON, your Controller automatically places a $FF mark in front of all
incoming packets. The order of identity is:

$FF, LH, LL, PID, DATA UNIT
where:
$FF is the header identify block (1 byte)
LH is the block length high byte (1 byte, high 4 bit, 111 fixed)
LL is the block length low byte {1 byte)
PID is the protocol indent of the control field of the received packet

DATA UNIT is the contents of the received packet
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SCREENLN “n" Default: 0
Parameter:
" 0 to 255 specifies the screen or platen width, fin characters, of the
terminal.

The SCREENLN command allows you to properly format your terminal's output. A
carriage return, line feed (<CR><LF>) sequence is sent to the terminal at the end of aline
in the Command and Converse modes after n characters have beet printed. An n value
of zero inhibits this function.

NCTE: If your computer automatically tormats output lines, set SCREENLN to & to
aveid a conflict between the two line formats.

SENDPAC ™" Default: $0D <CTRL-M>
Parameter:
" 0 to $7F {0 to 127 decimal} specifies an ASCII character code,

Use the SENDPAC corunand to select the character used to force a packet to be sent
in the Converse Mode. The parameter "n"is the numeric ASCU code for the character
you want o use te force your input to be packetized and g d for ion. You
can enter the code in either hexadecimal or decimal numbers.

Use default SENDPAC value $0D forordinary conversation with CR-ON to send packets
at natural intervals with <CRs> included in the packet. )

When you are setting CPACTIME ON, set SENDPAC to some value not ordinarily

used (say, <CTRL-A>), with CR OFF). Thissetting forces packets ta be sent without
extra <CR> characters being sent in the text.
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SL SLOTTIME "n" Default: 1 (10 msec.)

Parameter:

L]

n"

0 ta 250 specifies the time interval during which the Controller waits
between generating random numbers to see if it can transmit.

The SLOTTIME command works with the PERSIST command to achieve true p-
persistent CSMA (Carrier-Sense Multiple Access) in K155 TNC and normal AX.25
operation. Noreal ad vantage, however, is obtained during AX. 25 operation unless other
stations on the channel also use PERSIST and SLOTTIME.

STA START "n" Default; $11 <CTRL-(>
Parasneter:
"n" 0 to $7F {0t to 127 decimal) specifies an ASCII character code.

Use the START comunand to choose the User Start character you want to use to restart
output from the Controller to the terminal after you have halted it by typing the User
Stop character.
NOTES:

1.. The User Stop character is set by the STOP command.

2. Youcan enter the value in either hex or decimal.

If the User Start and User Stop characters are set to $00, software flow control to the
Controllerisdisabled; the Controller will only respond to hardware flow controi (CTS).

If the same character is used for both the User Start and User Stop characters, the
Controller alternately starts and stops transmission on receipt of the character

oggles™.
STO STOP "n" Default: $13 <CTRL-5>
Parameter:
*a" 0 to $7F {0 to 127 decimal) specifies an ASCII character code.

Use the STOT command o select the User Stop character you want ko use to stop output
froom the Controfler to the terminal. Type this character tohalt the Controlter's output
to your monitor sa that you can read the received text before it scrolls off your sereen
display.
NOTES:
1. Outputis restarted with the User Start character.
- "2, TheUserStart character is set by lhe START command.

3. You can enter the value in either hex or decirnal.
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If the User Start and User Stop characters are set to $0, software flow control to the
Controller is disabled; it will only respond to hardware flow control {CTS).

[f the same character is used for both the User Start and User Stop characters, the
Controller alternately starts and stops {ransmission upon receipt of the character

("toggles™.

STREAMC STREAMCA ON/OFF Default: OFF
Parameters:

ON Cal) sign of the other station I8 displayed in multiple connection

operation.
OFF Calt sign of the other station 15 NOT displayed.

STREAMCA displays the call sign of the "connected-to” station after the channel iden-
tifier.

Set STREAMCA QN if youintend to operate mulliple connections (as opposed tohaving
your 'host” computer opetate muitiple connections),

STREAMGCA is especially useful when you are operating with multiple connections.
Using STREAMCA is similar to using MRPT to show digipeat paths when you are
monitoring the channel.

EXAMPLES:

1.  When STREAMCA is OFF, the monitored activity looks like this:

sthi howle

el tied how goes H?
ACONHECTED TO WATAYZ
¥3 rrunt b 8 dx record. ge iyie
o1 unresl ted! Tl-az ne digiel
11 big band opening...ge

2. When STREAMCA i3 ON, the same activity looks like the following. The addi-
tonal information shown as a result of setting STREAMCA ON is underlined.

ALANTA: W howle

hallo wd how goes [t?

AWATXYZ HCONNECTED to WATXYZ
=1 musy be a dx record, ge

01 unresl twd! f-ax no digle!
AWATXYZ big band opening...ge

With STREAMCA ON, ":1" becomes “:1:<call sign>:"

NOTE: Ta switch charnwls during your mulliconnect conversations, type STREAMSW
characters ":0" and ":1" without a ™" after them.
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STREAMD STREAMDE ON/OFF Default: OFF -
Parameters:
ON Received STREAMSW characters appear hwice (doubled).

QOFF Received STREAMSW characters appear once (not doubled).

STREAMDB displays received STREAMSW characters as doubled characters.
In the following example, STREAMDE is ON and STREAMSW isset 1o ™1™

|| this Je o teet.
The sending station actually transmidted:

Ithin Yo » Lt
The same frane received with STREAMDB OFF would be displayed as:

(this s u teatL
NOTE: Set STREAM DB ON when you operate with multiple connections so you can tell
the difference between STREAMSW characters recelved from other stations and
STREAMSW characters generated by your Controller.

NOTE: STREAMSW characters must nat be one of the channel numbers (A through )
for this command to function properly.

STR STREAMSW "n" Default: $7C (1}
Parameter:
"o" 0to $FF (0 to 255 decimal) specifies an ASCII character code.

STREAMSW selects the characters used by both the Controller and the user to show that
a hew connection channel is being addressed.

The character can be PASSaed in the Converse Mode. This character is always ignored as
a user-initiated channel switch in the Transparent Mede; it just flows through as data.
NOTES:

i. Youcannotchange the outgoing channel while the Controllens active ot “on-
line” in the Transparent Mode.

7. To switch channels, ESCAPE to the Command Mode. Then enter the Con-
verse Mode to use the STREAMSW command.

3. If you use your Controlier as the TNC for a PBBS {Packet Bulletin Board
System), change the STREAMSW character to $00 to avoid possible conflict
or problems with characters thal are frequently found in packet network

- maps. :
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Refer to STREAMCA for further use of STREAMSW.

TRACE ON/OFF Default: OFF
Parameters:
ON Trace function is activated

OFF Trace function is disabled.

The TRACE command activates the AX.25 protocol display. If TRACE is ON, all
received frames are displayed in their entirety, including all header information.

NOTE: Be careful when you use the mnemonic —do ot use "TRA™ TRA causes the
Controller to change 10 the Transparent Mode!

The TRACE display is shown as it appears on an 80-column display. The following
monitored frame is a sample;

WHNZ'>TESTER «Utw:

Thiz la & \eet maseage packel.
Byin Hax Bhlhed ASCH ASCH
000: ABAAAGAE SAAABOAE S4SSAMAD ADOTOIFD TESTEAOWZXYZOx .. .d. 3.
010: 54646073 J08UTI20 €1207465 TATAZO6L  “A49.49.0..29-0 Thisis s tasi m
02; 85TITI STEE0M 18636865 T4260D 200032801522, wisuge packat

The byte cotumn shows the offset into the packet of the beginning byte of the line.
The hex display column shows the next 16 bytes of the packet, exactly as received, in
standard hex fortnat. The shifted ASCI[ coluinn decodes the high-order seven bits of
each byte as an ASCII character code.

The ASCIIcolumnn decodes the low-order seven bits of each byteas an ASClIcharacter
code.

In a standard AX.25 packet: ]
1.  The call sign address field is displayed correctly in the ASCIl column.
2. A text message is displayed correctly in the ASCII column.

3.  Nonprinting characters and contro] characters are displayed in both
ASCII frelds as a period ("), .

‘Youcan examnine the lexdisplay field to see the contents of the S510 byte and the control
bytes used by the protocol. -
TRANS Immediate Comrmand

TRANS is an immediate command that switches the Controfler from the Command
Mode to the Transparent Mode. The current state of the radio link is not affected.
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The Transparent Mode is primarily useful for computer communications. In the
Transparent Mode, "hurnan interface” features such as input editing, echoing of input
characters, and type-in flow control are disabled,

Use the Transparent Mode when you need to transfer binary or ather nontext files.

TRF TRFLOW ON/OFF Default: OFF
Parametets:
ON Software flow control for the computer or terminal can be activated in
the Transparent Mode.
OFF Software flow control for the computer or terminal is disabled in the
Transparent Mode.

If TRFLOW is ON, the type of flow control used it the Transparent Mode is determines
by the way START and STOP are set.

If TRELOW is OFF, only "hardware” flow comtrol {CTS, RTS) is available to the
computer and all characters received by the Controller are transmitted as data.

If START and STOP are set to $00, the User Stop and User Start characters are
disabled; hardware flow control must be used by the computer.

1§ TRFLOW is ON, and START and STOP are set to values gther than zero, and software
flow control is enabled for the user's computer or terminal. The Controller responds
to the User Start and User Stop characters (set by START and STOP) while remaining
transpatent to all other characters from the terndnal.

Unless TXFLOW is also ON, only hard ware flow control is available to the Controller
to control output from the terminal.

TRI TRIES "t Default: ¢
Parameter:
“n" Oto 15 specifies the current RETRY level on the selected input channel.

TRIES retrieves (or forces) the count of “tries” on the data channel presently selected.

If you type TRIES without an argument, the Controller returns the current number
of trles if an outstanding unacknowledged frame exists. If no outstanding unacknow-
ledged frame exists, the Controller returns the number of tries required to getan ACK
for the previous frame,

If RETRY isset to zero {0), the TRIES comrnand always returns zero (0).
Use TRIES for gathering statistics on a given pathor channel. TRIES is especially useful

forcomputer-operated 5!aﬁons(suchasautomabcmessage—forwardmg stations} using
less-than-optimal, noisy paths.  ~ .
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Using TRIES under these condilions automatically optimizes the PACLEM and
MAXFRAME paramcters. N

If you type TRIES with an argumnent, the “tries" counter is forced to the entered value.
Using this command to force a new count of tries is not recommended.

TXDELAY “n" Default: 30 (300 msec.)
Parameter:
“n" 0 1o 120 specifies ten-millisecond intervals,

The TXDELAY command tells your Controller how long to wait before sending packet
frame data after keying your ransmitter’s PTT line.

All transmitters need some amount of start-u g time to puta sign2l on the air; some need
more, some need less,

Some general rules apply to these radios:

1, Crystal-controlled radios with diode antenna-switching do not need much
time.

2. Synthesized radios need time for their phase-lock-toops (PLLS) to lock
up.

3. Radios with mechanical transmit/receive relays need time for the physical
movement of the relays.

4. Externalamplifiers that use RF-driven relay switching usually require you to
increase TXDELAY to allow for the additional delays.

Experiment to determine the best TXDELAY value for a specifie radio.

TXDELAY can also compensate for certain characteristics of the radio used by the
station which you are communicating with.

If the other station’s radio has slow AGC recovery or squelch release times when itis
switching from transmnit to recelve, increasing your TXDELAY may reduce retriesand
improve throughput by retarding the start of your data until the other receiver has
reached full sensitivity.

TXFLOW ON/OFF Default: OFF
Parameters:
oN Software flow control for the Controller can be activated in the Trans-
parent Mode,

OFF Software flow contro] for the Controller is disabled in the Transparent
Mode.
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When TXFLOW is ON, the sctting of TXFLOW determines the type of flow conirel used
in the Transparent Mode.

When TXFLOW is OFF, the Controller uses only hardwarc flow conlrol; all data sent to
the terminal Temains fully transparent.

When TXFLOW and XFLOW are both ON, the Controller uses the Start and 5Stop
characters (set by XON and XOFF) to control the input from the terminal.

Unless TRFLOW is also ON, onty hardware flow contrel is available to the computer or
terminal to control cutput from the Controller.

If the Controller Start and Stop characters are set to $00, hardware flow conirol will
always be selectad regardless of the setting of TXFLOW.

v UNPROTOQ calll [VIA call2] call3...,cail9}} Default: CQ)
Parameters:
calfl Call sign to be placed in the TO address field.
callz9  Optional digipeater call list, up to eight calls.

UNPROTO sets the digipeat and destination address fields of packets sent in the
unconnected {unprotocol) maode.

Unconnected packets are sent as unsequenced I-frames with the destination and
digipeat fields taken from "calll” through "calld” options. When a destination is not
specified, unconnecied packets are sent to "CQ".

You can monitor unconnected packets sent from other packet stations by  setting
MONITOR to a value greater than "1" and setting MFROM to ALL

You can also use the digipeater list for beacon packets.
To send your beacon message through one or wore digipeaters, type:
UNPROTO BEACON VIA WXIAAAWX2BBE,WXICCC
Your beacon is routed to and repeated by each of the digipeaters in the order listed.

Sotre PBBSs and other types of host computer systems may use this form of UNPROTO
addressing to disseminate their trafficor maillists over the channel to a wideraudience.

Teo address a PBBS mail list through one or more digipeaters, type:
UNPROTO MAIL VIA WX1AAA WX2BBB,WX3CCC
The resulting "unproto” beacon may look like this:

W2YT-4» WX1AAAWXIBBE>WXICCCMAIL:
QTC (llo1 of calt signs with mali watiing In tha PBES}
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USERS "n" Defauilt: 1

Parameter:

"

0 to 10 specifies the number of active simultaneous connections that
can be established with your Controller.

USERS only affects the way that incoming connect requests are handled. It does not
affect the number of connections you initiate with your Controller. For example:

USERS ¢ Allows incoming connections on any free logical channel.
USERS 1 Allows incoming connections on logical channel 0 only.
USERS 2 Allows incotning connections on logical channels @ and 1.
UUSERS 3 Allows incoming connections on logical channels 0, 1 and 2, and
so on, throngh USERS 10.
XFLOW ON/OFF Default: ON
Parameters:
OoN XON/XOFF {software} flow control is activated.

OFF XON/XOFF flow control is disabled and hardware flow control is
enabled.

When XFLOW is ON, software flow control isin effect; itis assumed that the computer
or terminal will respond te the Controller’s Start and Stop characters defined by the
XON and XOFF commands.

When XFLOW is OFF, the Controliet sends hardware flow control commands via the
RTS line.

For full hard ware control in both directions, set START, STOP, XON, and XOFF all to
$00.

XM XMITOK ON/OFF Default: ON

Parameters:

ON Transmit functions (PTT line) are active.

OFF Transmit functions {PTT line} are disabled.
When XMITOK is OFF, the FTT line to your ransmitter is disabled; the wansmit
function is inhibiterd. All other Contrgller functions remain the same. Your Contreller
generates and sends packets ag requested, but does not key the radia’s PTT line.-

Use the XMITOK command atany lime to ensure that your Controtler does not transmit.
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X0

XON

Set XMITOK OFF if you are absent and wish to leave your Controller on as a channet
activity monitor.

Set XMITOK OFF for testing in loopback or direct wire connections when PTT operation
is not required.

XOFF "n" Defauli: $13 <CTRL-5>
Parameters: -
"o 0 to $7F (0 to 127 decimal) specifies an ASCII character code,

Use XOFF to select the Stop character to be used to stop input from the computer or
terminal.

NOTE: You can enter the code in either hex or decimal,
The Stop character default value is <CTRL-S5> for computer data transfers.
If you are operating in the Converse Mode and there is a chanwe that activity might fill

the Contraller's buffers, you can define the Stop character as <CTRL-G> ($07), which,
“beeps” many terminals.

XON"n" Default: $11 «CTRL-Q>
Parameter:
*n" 0 to $7F (0 to 127 decimal) specifies an ASCII character code.

XON selects the Controller Start character that is sent to the computer or terminal
to restart input from that device,

NOTE: You can enter the code in either hex or decimal.
The Start character default value is <CTRL-Q> for computer data transfers.
If you are operating in the Converse Mode and there is a chance that activity might fill

the Controller's buffers, you can define the Stop character as <CTRL-G>> ($07), which
“beeps” many terminals.
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DIGIS

HO
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SYSTEM COUNTERS

Your AR-21 can display the contents of the following
systen: counters in much the same way as commands. You

may type the connter name or its moemonic. Since these :
arc system commands, however, do not attempt to change i
their contents, Each counter is 16 bits wide and is always
initialised to 00000 at power-up or RESTART.

ASYRXOVR Default: 0

Thisvalueof this counter increases when the software does not communicate with the
asynchronous receiver fast enough. This condition indicates that some or all of the
data you are enteting is being dropped before it reaches the TNC. This counter should
always be zero when you use one of ihe data rates that are supported by the TNC.

BBFAILED Default: 0

This counter stores the number of Hmes the bbRAM checksum is in error.

DIGISENT Defasit: 0

This counter increments each time the controller digipeats a frame.

HOVRERR ' Default: 0

This counter increments wiven the HDLC receiver does not obtain data fast enough,
and results in lost data. This counter should never increment when you use one of the
data rates that are supported by the TNC,

HUNDRERR Default: ¢

This counter increments when the HDLC transmitter does not obtain data fast
enough, and frames are aborted. This counter should always be zera when you use
one of the data rates that are supperted by the TNC.

RCVDFRMR Default: 0

This counter incremants when the TMNC receives frame reject frames i roma connected
siation. K

RCVDIFRA Default: 0

This counter increments each lime the TNC receives an I-frame from a cognnected

- station.
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RCVDR RCVDREJ Default: ¢
This counter increments each time the TNC receives a reject frame from a connected
station.

RCVDS RCVDSABM Default: 0

This counter incremends each time the TNC receives an SABM frame that is addressed
toit.

RXC RXCOUNT Default: ¢
This counter increments when the TNC receives a frame that has a good CRC (Cyclic
Redundancy Check).

RXE RXERRORS Default: 0

This counter incremennts each time the TNC discards a frame that is too short, contains
overruns, or has a bad CRC (if CRC checking is enabled). This counter often Increments
when noise is present.

SENTF SENTFRMR Default: 0

This counter increments each time the TNC transmits a frame reject frame.

SENTI SENTIFRA Default: ¢

This counter incremnents each time the TNC sends an I-frame.

SENTR SENTREJ Default: ¢

This counter incremenis each time the TNC transmits a Reject frame.

TXC TXCOUNT ’ Default: 0

This counter increments each time the TNC correctly transmits a frame.

TXQ  TXQOVFLW ' Default: 0

This counter increments each time a frame is discarded when the cutgoing frame gueue
is too stnall.
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IN CASE OF DIFFICULTY

Your Pockel Packet was tharoughly checked at the factory to
make sure it operates propesly prior & shipment. [n most
cases, any problem you experience with the uni¢ will be
external (wiring, compater or terminal configuration, e1e.}.
The following “Troubleshooting Chart™ should help you
datermine the cause of several common problems.

Troubleshooting Chart

PROBLEM POSSIBLE CAUSE

PWR LED does not light whao you tam the unig on. 1. External power supply not tumed on.

2. Extamal power supply not property connected 10 the
uniz,

3. LED switch not set 1o ON {(ppwanf).

4. Optional iniernal batlery needs to be charged.

Unit will not communicate with the terminal oe computer, 1. Improper cable connections between the unil and
the: terminal oc computer.

2. 232C switch not set to ON {upward).

3. Wrong configuration (baud rate, ete)

Docs not seceive packets fram other stations, ’ 1. Improper connections between the unit and your
radio,

. Radio’s volume contral not sei properly.

. HRBAUD saiting does not match other
suation's setting (normally 1200 bawd for VHE).

L b

. MYCALL not seL

. Improper connectons betwesn the unit and your
radio. _

3, ¥mproper setting of contzol VR (efer o " Tests
and Adjusiments” section;” - .

Cannot ransmit packets.

(SR
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APPENDIX ]

LIST OF DEFAULTS

COMMAND MNEMONIC DEFAULT

SBITCONY 2D OFF
AX251L.2V2 A ON
ABAUD AB 1200
ASYRXOVR AS Q
AUTOLF AU ON
AWLEN AW 7
AXDELAY AXD Q
AXHANG AXH 0
BBFAILED BB a
BEACON B EVERY ()
BKONDEL BK ON
BTEXT BT (null string)
BUDLIST BU OFF
CANLINE CAN $18
CANPAC CANP $19
CBELL B OFF
CHECK CH ’ 30
CLKADJ CLK 8
CMUOTIME M 1
CMSG CMS OFF
CMSGDISC CMSGD OFF
COMMAND COM $03
~ QONMODE CONM CONVERSE
CONNECT C Immediate Comenand
CONOK COND aN
CONFERM COonp OFF
- CONSTAMP CONS - OFF .. - -
CONVERSE CONV Iimmeadiate Command
CPACTIME CP OFF -
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COMMAND MNEMONIC DEFAULT

CR CR onN

CSTATUS Cs Immediate Command
CTEXT CT {empty}

DAYTIME DA Cinck not set
DAYUSA DAYU ON

DELETE DEL QFF

DIGIPEAT DIG ON

DIGISENT DIGIS 0 -
DISCONNECT D Immediate Command
DISPLAY DISP Immediate Command
DWAIT Dw 32

ECHO E ON

ESCAPE ES OFF

FLOW F N

FRACK FR 3

FULLDUP FU OFF

HBAUD HB 1200

HEADERLN HE QFF

HEALLED HEAL OFF

HID HI OFF

HOVRERR HO 0

HUNDRERR HU a

1D I Immediate Command
LCALLS LCA {empty)

LCOK LC N

LCSTREAM LCS - ON

LFADD LF OFF

LFIGNORE LFI OFF

MALL MA ON

MAXFRAME MAX 2

MBOD MB OFF

MCOM MCOM OFF

MFILTER MF 300

MHCLEAR MHC Immediate Command
MHEARD MH Immediate Command
MONITCR M ON

MRPT MR ON

MSTAMP MS OFF

MYALIAS MYA - None

MYCALL MY No cail

MYMCALL MYM (empty)
NEWMODE NE QFF

MOMODE NO OFF

NUCR NU QFF

NULF MNUL OFF

NULLS NULL 0

PACLEN P G4

PACTIME PACT AFTER 10

PARITY . . PAR 3

PASS ~ PASS 316
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COMMAND

PASSALL
PERSIST
PPERSIST
RCVDFRMR
RCVDIFRA
RCVDRE)
RCVDSABM
RECONNECT
REDISPLA
RESET
RESPTIME

MNEMONIC PEFAULT
PASSA QFF
PE 127
PP OFF
RCVDF I+
RCYDI o
RCVDR 0
RCVDS Q
RECO Immediate Command
RED $12
RESET Immediate Command
RES 5
RE 10
RX OFF
RXC 0
RXE 0

s 0
SE $00
SENTI 0
SENTF 0
SENTR 0
SL 1
STA 511
STO $13
STREAMC OFF
STREAMD QOFF
STR - $7C
TRAC OFF
T Immediate Command
TRF OFF
TRI 0
TXC 0
TX 30
TXF OFF
TRQ 0

U cQ
us 1

X ON
XM ON
X0 313
XON s
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Mod to provide active DCD line on the R§232 port.
Cut top of R20

Connect wire of R20 to Emitter of BC184L
Connect R20 top to Colector of BC184L

Connect base of BC184L to CON polnt on CPU board adj. Lithium batt,

to Pin B of RS232 connector
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The AR-2] i¢ desipned a5 a link between a simple data
terminsl _or  personal competer, aod A redic
franxesiver. The terminad node congrollee{ FHC) allows.
you to optiate 3 virlgally error free computer bassd
packet radin cOMMUICAZions fink

The wmosl imporvd  fcamee of  padker radie
weasussions, unlike WUTY, i tha they are vicually
ervor-fren Jofurnation eal you iabeud (o brausoail 16 Gt
formed iate diglal groups, or packets. Coafiemadion of
correet recaplion wf these packers s then redurned 16 Lhe
riginating stanoo by the destinapon sation, 1F the
urigiuating slation das, oo rective confirmalicon, it
automatically re-stnds e packels wntil the cnocrece
information 15 confirwed, or the omtacr is tezminated.

A modem {modulatarfdemadularary thar can opecate at
very high data raees i ineloded Lo e TRC The Biph
dara rate resuds in very thort Craoumisioos By each
sraving, and allows several stations to use the same radie
frequcocy at the same time, Alsa, due to the choice af
gpcraticg, PAECAELE You are nob even aware af the
proscoce of arer stalions on U same [requency.

The THZ alsn funclicos as o aulomalc copeales. You
can ute it a5 =0 uoartbended repeates, s a beacon, or as
a "mailbex™ with the appropeiate computer ad shitable
software, Tou can alto use it with an FSK a: AFSK FM
station on rhe WHFE and UHF basds.

“You sbowld bear in miod rhat 3o adiithn tw your nermal
amartar radio siativm, woo will need either an ASCIL
data terminzl or a personad coampoter which bas ao
ES2320 data puct aud can eupport & shwple recminal
emulator proframme, Such soltware is widely svailable
for onst medeen personal computers, and often wsed Jor
acesiting computer {efephone services,

Yoo may alue uesd connsercs to fit your equipnasot aod
an R373E0 sertal cable.

Wit it low curreal droin, the battery aperated AR-21 is
ideal for data collection in remote sites, using a
eombination of MiCd reclhargeabde barveeiss and sofar
well chargers.

21

Features

Srall size (fils inlo the. palm of the Land}

Decessed covteols for protedlion apainst damage.

Law pawer consumptioon for long life batiery ogeration.
{r4iCd battzrins ogtinnal).

Mailbos fzcility & fitted 50 oessages can be iclt wheo
unarteoded

The AR.2Lis TAPE TNC-2 compatille.

Specilicativn

S60auto band,
TAPR TNC-2 comparible.

0. {29 Feom optianal
internally Btted MiCa).
~MmV m 2V peak 1o peak,
18 oheas.
0 tor MkmY {adj 3,
A0V de 3 al 100mA
64 % 25 x Mfann
bamesy).
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