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INTRODUCTION

This manual covers installation and reference infor-
mation for Monicor equipment, and will answer
most questions regarding the wse of Monicor equip-
ment, The introduction conlains descriptions and
important general imformation. This installation
section tells how (o set up a basic system. The
remaining sections contain detailed referenoe infor-
mation for operation and application options, See
the "Systems & Accessorics” section for help in
selecting system componcnts,

OVERVIEW

Monicor radio moedems provide B3-232 ASCIT
portable data communication aver a simele narrows
band UTHF radie channel to eliminate datay cables for
up to several miles. Monicor systems consist of
many different radio modem products for different
applications. All of these use the same principles of
operation which are covered in this manual. Each
radio modem has a fexable communicalions port
that can be configured for any Lype of equipment.

Two types of radio operation are available:

1. Link Operation
2. Multidrop Crperation

Most installations use "Link”™ operation, which is the
default.

Link Operation

Link Operation transfers information over the radio
via variable length synchronous packets of data,
with full error detection and correction, Information
ia buffered at cach full duplex communication port.
Flow controd (cither CTS/DTR or XON /XOFF) can
bhe selected.

The mimmum system (one network conteoller wnit
and one portable unit) acts hike a wire hink, Data
impul al one end s seol cut the other, This means
that a radio link can be installed into a system wilh
MO ADDED SOFTWARE,

The network controller bandies data transfer for one
or more portable radios, A smple “aroat swateh”
command ssued by the bost switches the current
circuil of the controller mterface. Each areuit (data
path between a terminal and the host) is fully bafl-
ered so that the radios can transfer data aulomatical-
by while the host switches the controller port 1o one
circult at a tme. It simply sends and receves data
Loy access Lhe buffers of the current carcuit,

Momnicor Eleotmmic Corp.
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Az many as % remote cadios may operate with a
single notwork controfler on a single radio channel,
The host can check the status of & cirewit to sense if
there is any activity by any portable terminal. Qnly
one network controller may operate at any onc time
on a single radio frequency. Multiple network
controllers may be used al any given nme, providing
that they are all on separale frequences or have an
adequate separation distance,

Each radio modem is configared indepoendently.
Configuration parameters include Baud rate seitings,
interface profile (edit, standard or transparent), the
portable Link Number and the controller Link
Chuota, the Dow control, ete,

Bllost mstallations use "Link™ operation, shich is the
defanlt, However, most installations require the
‘transparcol” profile, and this must be sclected and
“written” into cach radio along with the link number
Or Quota or “dynamic mode” {sce “configuring the

radin”).
Multidrop Operation

Bultidrop Operation 15 selected when standard
multidrop software is being wsed. The radio
modems arc a transparent addition to the wired
network and operate "Plug-and-Play™, Mulodrop
requires the terminals and for computers tosupplyall
ol the radio protecol.

FCC INFORMATION

The Monieor M2WKT and M2NNE and its compo-
acnts comply with Federal Communications
Commission (FCC) requirements which regolate
Business Radio Service and other services wathin the
450 to 470 MMz range,

The Monicor system is specifically designed o
operate in the 12.5 KHz UHF splinter channels as
autlingd in Part %1217 of the FOU Rules and Regu-
lataoms dossiment &F CFH,

The user must know and comply wath all apphicakle
parts of the FOC Rules and Regulations. Rules
applicable to cach service, covered in document 47
CFR, may be ordered from:

Superintendent of Documents
Ciovernment Printing Offee
Washingion, I, C, 20042

A valid station license is required before operating

the radio modems. It &5 the user’s responsibility (o
apply for and obtain an FOC radio hicense,
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WARRANTY

This equipment is warranted to be free from defects
in both materials and workmanship, Should any
EE“ of this cquipment be defective, (excluding

olsters, external antenna’s, cables and gencral
accessories) it will be repaired or replaced, at our
oplion, [ree of charge (except incoming shipping
charges) for a peried of one vear (363 days) from
the date of original purchase. No charge will be
made for parts or labor during this peried. Proof of
purchase (such as a copy of bill of sale or canceled
check) must be submitted to obtain the bencfits of
this warranty, Please oblain a RETURN MATE-
RIAL AUTHORIZATION for any material o be
genl back 1o the factory.

Thizs warranty 1s voud i

{a) the cquipment bas been damaged by neglience,
accident or mishandling, or has not been aper-
ated in accordance with the procedures de-
scribed in the operating instructions; or

(b} the cquipment has been altered or repaired by
other than Monicor Electronic Corporation, or
adaptations or accessores olher than on Moni-
cor's approved price bzl have been made or
attached 1o the equipment which, in the deter-
minalion of Monicor shall have affected the
performance, safely, or reliabality of the eguip-
menk,

MO OTHER WARRANTY EXPRESSED OR
IMFLIED, INCLUDING MERCHANTABILI-
T, APPLIES TO THE EQUIPMENT, MOR IS
ANY PERSON OR COMPANY AUTHORIZED
Ty ASSUME ANY OTHER WARRANTY.
MONICOR DOES NOT ASSUME ANY RE-
SPONSIBILITY FOR ANY CONSEQUENTIAL
DAMAGES QUUASIONED BY THE EQUIP-
MENT, OR INCONVENIENCE OR INTERRLIP-
TION N OFPERATION.

In case of unsatisfactory operation, the egquipment
should be sent directly {or through & factory author-
ized dealer) to Monicor Electronic Corporation with
# description of the problem. Please do not include
personal material with the returned equipment as
Monicor does nol accepl responsibility for these
ems.

Extended Warranty

Monicor's extended service aprecment provides
warranty coverage on a vearly basis. It provides the
same coverage as the nri%usl 1 year [aclory warrin-
v, but does oot include battenes, holsfer, external
antenna's or cables. Warranty periods must remain
continuous (0o gaps between periods), I a warranty
lapses, and a new warranty s desired, the wot may
b subject to rechecking and restoring to a warranty
state,

Monicor Floctronic Corp.
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EQUIPMENT CHECKOUT
Baltery powered equipment

The M2MKT operate with internal 7.5 voll Mickel-
Cadmiom balleries, Imporiant: Nickel Cadmium

rigs m b [ Be certain
the power switch located on the fop of the M2000T
is in the "OFF" position before charging. Charge
the batterics willlju the AC power adapter provided
with the umil for at least fourteen (14} hours before
normal operation, Units shipped from the factory
may ool contain a full charge,

The chargers should be disconnected from the M20T
when not powered by 120 YAC to avoid discharge
of the battery.

Doy pot wsee any AC power adapler other than thase
provided by Monicor Tor each speafic model (o
avold possible damage,

Onee fully charged, the M2000T should operate for
an & hour period or longer, depending on activity.
(See NOTE). The M2000T should be turned off
when not in use.

A separale AC power adapter i3 available for charg-
ing spire battery packs dircctly. To charge a scpa-
rate spare battery pack, conncel the keved rectangu-
lar connector on the adapier (o the mating battery
receptacle and charge for at lgast 14 hours.

Battery Charger Conncctor:
Center Pin - - Positive
Outside Pin - Megative

Always use the correct Monicor battery charger:
P/ 10000302006 (marked v, 100ma) for the
AT,

i

The M20O0S is a light-weight single picce radio
module that attaches direetly to the back of the Mars
Electronics MEC) series of Portable Data Terminals,
Power is supplied via the KJ-45 pin connector, To
configure the MIOE, 3 conhiguraton aable {Moni-
cor P/N 10001-540-021) is recommended, which
supplics reguiated 8.0 volt ]ilowur to the MROGE via
a wall mount supply and voltage regulator.

Mare, and the Mars Fleotironis International Device are regis-
tered marks, MED is s tedemark of Mars, Iss Ialfcomation is
subssct to change withoat nobice.

Tristalba b s Relerenos Manual, 700000001 Jan 155
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INSTALLATION

Thiz section tells how o 2ol up a basic svslem.

HOORUP, CHECKOUT, AND
SETUP OF RADIO MODEMS

This section describes how fo:

Connect a radio modem to a Computer.
Control the radio modem.
Communicate through a second radio.
Configure the radio modems,

IMPORTANT

The M2(X0T operates with internal 7.5 volt NiCd
batterics. These mugf be charged before use, The
power switch should be *0OFF" hefore charging.
Charge each unit for at least fourteen (14) hours
with the proper AC power adapter. DO NOT use
any AC power adapter other than those provided by
Monicor [or cach speciiic model Lo avold possible

damage. (See "Unpacking Instructions),
Connect to a Radio Modem.

The connection to the equipment is made via a
female @ pin D-shell RS-232 connector or an F1-45
connector {for the M20008). This connector is
located on the side of the M2000T. The RJ-43
connector 15 located on the bottom side of the
b 200,

To configure and check-oul an M20005 using a
computer, use the Monicor conliguration cable,

Il a Monicor supplied coil cable came wath vour
radic modems, simply conneet the B9 male (or
RI-43) connector (o the radie, and the DE-9 or DE-

Pin Description for Radio DB-9 Connector

PIN Description Signal

* 1 DTE power oplion

2 DTE Recerved Data (oulput) {RxDy

3 DTE Transmilted Data (nputy  (TxD)

4 DTE Ready (nput) {DTR

5 Ground/Signal Commaon {GND

& DCE Ready (output) {DSE)
** 7  No Conngction (SEND Lamp)

& DTE CTS (cutput) (%)
#2520 Reserved {Monilcor Test Pin ocutput, pro-

vides de-emphasived audio outpul for site
SUTvEys)

* Optioas] poes outpur oo MEIT is switched from bat-
1ery, intended [or low-power cxiernal device only.
CALUTION! Mot regulated or fused.

H4 Do not conoest any wirc, LThis po dam B eomnecred 1 zn
cxfernal aadio amplificr 1o dere on channgl inrsmannoe
and acher lest data.

Data output Fin 2 from the radio modem must be
connected to the data input of the terminal. Like-
wise, data input o Pin 3 of the radio modem must
be connected 1o the data output. If the host or
Lerminal equipment appear a3 a DCE, use a “null-
modem” connector or alter the connector wirlng.

Pin Deseription for Radio BJ-45 Connector

5 eonnector to the COMM T port an your compul- TEN Eﬁgj?'m” Signal
e 2 DTE Received Data {output)  {RxD)
3 Ground/Signal Common l.'jNDg
4 DTE Ready (input) DTR
hl
Custom eables 5 DTE Transmitted Data (input)  (TxD)
If vou need o build a costomived cable the follow- 6 DCE Ready {ontput) DSR)
ing are the pin definitions for the radio modems, . 7 DTECTS (output) . ELI 51
The term "OTE" stands for Data Terminal Equip- 8  Reserved (Monicor Test Fin output, pro-
ment, and refers (o the sipnal at the erminal, For vides de-emphasized audio cutput for site
example, DTE RaD means the reecived signal ling SUFVEYS)
for the terminal, which would be the transmit signal ., Do ot comnect any wire. This pin can be conmected
for the radio moden, 1 an external audsr amplifier 12 detest oo channel
inferference aml ather wet data.
All radio modems are defined 1o be DCE's (Data
Communicalion Equipment).
Mmoo Bl roaic Codp. Tmstliation and Feferenoe Mansal, 12000-525%-001 Jan 1058
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Data Flow Control Signal Fins

The following signals are provided for hardware
flvar control and other contral functions:

Pin4 DTE Ready (TR} an inpul
Fin& DCE Ready  (DSR) an autpu
Fin& DTE T3 (TR an oufput

DCE Ready is "0ON" when power is on, and is mero
viplis otherwise,

The DTE =ignal 5 uzed by the lerminal to contrel
the Mow of received data from the radio modem.
The terminal sets DTR (pin 4) ON toindicate to the
radio modem that the terminal i3 ceady for more
data.

The CTS signal is used to confrol the transmifted

data from the terminal, When CTS is ON, the radia
modem is ready for more transmitted data.

IMPORTANT

If the haost or remote equipment lacks a
TR signal, Software flow contral MUST
b vsel.

Monscor Electronbe Corp.
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Control the Radio Modem

This seclion contains & procedure for establizhing
communicalions belween a radio modem and a
terminal. The terminal can be a PC running Moni-
cor's HOST, COM program supphied on the demon-
stration disketie, or any standard ASCIT terminal,

Default Confliguration

The radio uses many parameters to choose from
many different options &r operation. The operating
configuration is !u:l]:lt in EAM and 1= lost when the
radio 15 powered off,

Radios are normally shipped from the factory with
the Initial Configuration {EEROM, for power-up)
set to the cureent factory default configuration (from
firmware PROM). The EEROM is only changed by
the "Write” commands.

The factory defaull configuration parameters are!

Profile Edii

Baud: 2600 baud, no parity, &
bits per character, and
one stop b (Eei N E 1)

Facilitics Link Dynamic Mode:  off (i)
Facilitics Link Number: ome (1)
Facilities Link Quota; ome (1)

Facilities Link Sire; 5 (32 character packet).
Facilitics Link Muoltidrop: Disabled
Floaw Control: 1 (XOMN/XOFF)

Load the progrom HOSTCOM from the diskelte (o
a subdirectary in vour computer. Connect the cable
from the radio modem to serial COMM PORT L
Exccute the program by typing "HOST™.

The program announcement conlaing a short help
menu {help documentation supplied on the disk).
Press the "F77 and "F9° function keys to turn off
fow contrel checking, Two acknowledgments

appear.

Contect the antenna. Turn on the radio modem,
The radio modem will greet you with a sign-on
message, a command list, and a prompt **° charac-
ter. Aller a short period of time, several short
messages will appear, called PAD SERVICE
SIGMALS. The moden is now in a local communi-
cations modde, called PAD COMMAND MODE.

If the radio modem has indicator lamps, the red and
green will both turn on when power is switched on.
They will stay illuminated for aboot 2 seconds while
the unit performs a power on lest. Both lamps will
turn off, then the green on will start a slow blinking.
If the modem bas only one lamp (preen), it will go
through the same sequence,

Installation and Reference BManoz], 12000-525-000 Jam 1954
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IT the red lump remains on, the battery is low, and
requires charging. If no lamp’s glow, then the
Dattery may be completely discharped, and the unit
should be charged.

Verify that communitation has been established by
verifying the default configuration parameters,

Type a "p for profile, followed by & <CR > (re-
turn). The response will indicate "Editing”,

Werily other paramelers and familiarize yvourself
with the menu, Don't fvpe the " command e,
Thiz will be dsed o “wrte” new profifes inte vour
iy prvolent,

Type an "h < CR =" for help

Type an f < CR =" for facilitics.

Type a’b < CE>" [or baod,

Type "SE < CR =" to verify flow contral = 1
Type an "s <R >" for status.

Adding a second radio

Sinee there is ﬂﬂ]E cne fadio connected and tared
o, the status will indicate that the oppasite circudt is
neyl o,

Leave the ficst radie on, disconneet the DBE-9 con-
ncetor feom the radio, and conteet it 1o the second
radic,

Turn on the second radio modem,

Faollow the same procedure as before to verify
communications.

Verify that communication has been antomatically

cstablished between the two radios by

1. (bserving that the green Lamp has slopped
blinking,

2. Typing the °s" status command and verify-
ing that the status now indicates two 0's
(veras) are under the heading of the Send
and Receive queuns,

The radio modems are communicating with the PC.

Yoo Blectronle Cosp,
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Communicale Point to Point

This section containg a procedure for testing hasic

operation of a network controller and a remote radio

modem. This procedure requires a combination of

the I'ul]cw-inﬁ equipment, interconnecting cables, and
inals.

two term

Eemote Type

In pencral, any remore wnil will communicate with
any network controller provided that the radio speed
matehes, and the radios are on the same channed,

Metwork Controller Tvpe

This test can be performed with two terminals
{preferably) but can be also tested with a single
termimal, using a loop-back technigue.

Testing with Two Terminals

Conneet the radios to the ferminals as in the previ-
ous section. Establish communications by having
the prompt character **” appear on both terminals.

Twpe C =CE > {Communicale]) on ong lerminal,
then type C <CR> on the other terminal. A
message will be refwrned, "01 <=CR > COM
< CR=" indicating that the correaponding unit is
aow in the "data feansfor mode”, and is "communi-
cating” via circuit 01,

Messapes typed on ong terminal will be transmitied
to the other after a <CR= iz typed, The green
Lamp will blink bricfly on the unit originating the
TSR,

Type Control P {*F) on either terminal, and a mode
change message, "PAD Commands:” will appear on
that terminal. Fepeat this entry for the ather termi-
nal. Both units heve escaped Irom the data-transfer,
and will now accept local commands from the

terminals, such as H (Help) above.

If the remote or the nerwork controlier has been set
to the TRANSPARENT profile, m:i'rinﬁ from the
data transfor mode 5 done with the following =e-
GUSIRe::

<1 secidles & 4 & =1 so0idles.
This will foree the radio modem W escape from the
data transfer mode and enter the PADY command
mode. Fad service sigoals, like the Command
B, wall be dizsplayed,
Set the profile back to Edit by typing P (Profile), E
(Edit), then < CR =,

Testing with One Terminal

Trstallation and Reference Manwal, T2000-2F%000 Ran 19K
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This test uses one terminal 1o originate a messa
through one radio. The receiving radio will deliver
the data out its RE-232 connector, and pass it back
o the originating radio with a "lsop-back” connce-
tor.

Thiz leop back conncctor can be casily constreled,
or purchased from Monicor. To construct the
connector, make the following connections on a
male DB-% connector:

Laoop-Back Connector
Comnect Pin 2 to Pin 3
Comnect Pin 4 to Pin 3

With both radios turned on, conneet ane cadie o a
PC using HOST.COM. Place the radio in the data
transfer mode by typing © < CR > from the key-
board, Remove the DE-9 cable, and replace it with
the loop-back connector, Connect the PC to the
other radio, and place that radio in data transfer,
Type & message, then <CR>=. The message will
b eehoad back on the next ling,

Configure the Radio Modems

Establizh a communications sessiom wath @ radae and

a PC, a2 in (he preceding example,
The radio modems can be configured two ways:

1. Temporarly {active confliguralion)
2. Permanently {power-up configuration)

Tempornry Configuration

With the radio modem at the °** prompt , change a
parameater, then note that the change disappears
when the radio is turncd off, then back on.

Type 'E‘ far profile, then <CR>. The result
should be "Editing”. The command, as all others,
take parameters, Type "p", then "7, ane of the
profile optioms, Transparent will be echoed back.
Then <CRE>,

Typc a "p” &gain to sce that the profile has been
changed to transparcat.

Mo, turn the radio OFF, then ON again, Type a

"p* to verify that "Editing” is the current, power-on
profile.

Monicor Floctronie Carp.
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Fermanent Configuration

Repeat the above command to change the profile (o
transparcat, This time make the change permancent
by using the “w* (Write) command. Type *w" then
“p* {for profile), then <CR>. The modem asks if
vou really wanl to do this; tvpe "y (Tor ves) then
<CR>,

Type "p" <CR=> to verify the profile has been
changed.

Mow, turn the radio OFF, then O again. When
the radio 15 twrned on again, the modem will auto-
matically start in the data transfer mode (ro menn
will appear),

Press the "F7° and “F9° function keys on the PC to
disable flow control checking. Then wall one
second, then type three plus signs "+ + +°, Aller
another second has passed, the modem will respomd
with a message "FAD COMMANDS® and a
proapt.

Twpe a "p’, o verily the profile is in fransparent,

MULTIPLE REMOTE MODEMS

The network controller will communicate with up to
o0 remote radio modems in Link Operation, The
Link Quota is set o the actual number of remarte
radio modems desired in the system. The remaote
units must be numbered sequentially (Link Number)
from (he first up (o the highest number,

Remote radios and nelwork controllers are not dis-
tinguished in multidrop operation. The maximum
number of multidrop radios is determined only by
the wser’s protocol

Cuaulicn

Errors will vecur in Link Operation If two remote
ripdie moderns have the same link number. Be sure
edck rentine 3 aisigned a different (nwiguie) number,

To change the Link Mumber or Link Quota, use the
Facilitizz command, Make the change the power-on
default by using the Write command, (See the
"PAD Commands” section}.

Enstalbation snd Belfereno: Mamsual, RA0GE-001 Jan 1999
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STATUS INDICATOR LAMPS

A red and a green lamp indicate the status of the
ridio modem at power-on and during operation,

Both lamp’s illuminate at power-on to indicate sclf-
testing, and turn off wpon successful completion of
the power-on test (about three seconds).

However, if the battery voltage is low at power-on,
anly the red Jamp wall glow, and the modem wall not
Tunetion uniil the battery 1z charged.

If the battery voltage becomes low during operation,
the red lamp will begin Blinking, indicating only
several more minutes of operation remain, After
continued operation, when the battery fails to supply
the minimum operational voltage, the red lamp will
illuminate steadily. The modem will not function,
and the transmitter will be foreed off.

The radic modems initiate automatic radio commu-
nications after successful power-on. Radio link
Festart and Keset operalions are indicatled by a
blinking green lamp antdl all arewits have been ini-
tialized,

A blinking, green indicates data or reset conditions in
the outgoing or incoming link bulfers, link delivery
pending (o the remote radio moedem (s} or local
termimal, The green lamp wall always bhnk at least
once when a packet or more of data 15 transmitted
froam the local terminal,

When veing Mullidrop operation, the green lamp
indicates actual fransmission is taking place, This is
also true for Link Operation only if the Facilities
{ireen parameter s enabled.

Metal enclosed units (ME) bave a provision at the
R5-Z32 connector (o attach an external green LED
tey momiter the SEND lunction, The LET musthea
loww power (2 milliamp) LED, and is conneeted
between pin 7 and ground {pin 5),

Monicor Hectronic Conp.
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CONFIGURATION PLUG

The defaull configuration plug 15 used to set all
parameiers o the Factory defall valves for the m-
stalled firmware version (2.0 and higher). The
"permangnt” power-up confipuraiion 15 nat affected,

Use @ male connector with the following twa pairs
of pins connected as a "default configuration” plug:

Tl 1o SR DR w TS
B2 3t f 410 8
DB-15 2t 0 00 5

Plug the conncctor into the radio or into a standard
cable eonnccted to the radio.

Turn on the radio while watching the green lamp.
The lamp will be on for about 3 seconds and then
start fickering. The fhickering will last for about 5
seeonds,

The default-configuration plug must be removed
during this 5 second period in order to force the
radio to the default confipuration, The green lam
may start fashing abour twice a second, but that is
gasily distinguished from the very rapid flickering.

Connect the terminal to the radio gfter the Mickering
has stopped.

The radio now has all parameters set o the fcory
defanlt values, and the radio ssues the “configura-
tion overrule” signal immediately after the Mickering
has stopped, but this will not show up on the termi-
nal sinee it is not connccted at that moment.

The power-up configuration can be activated for any
of the three groups of parameters (baud, lacilities,
profile) by executing the command{=) Bauwd Tmtial,
Facilities Initial, or Profile Inigal,

Exccuie the aglp:rn]'.-rial-: command{s) in crder o
¢heek or modify the power-up configuration.
(Modify with "Write™).

Mote

When newer firmware is installed, the foctony de-
fault confipuration showld be modificd dircerly and
written for aif three areas instead of wsing aay old
"nittal” valuwes. (See "Firnware Upgrade Proce-
drres™),

Installation and Roferenes Mansal, 100520 Jan 1959
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INTERFACE OPERATION

This section describes each type of operalion in
detail, and the commands for setup. Most installa-
tions wse "Link” operation for commumication. The
PAD commands are for contral and configuration of
Link operation with the PAD intecface, and mostly
do not apply to "Multidrop® operation,

LINK OPERATION

Link operation provides fully error corrected
permanent virtual cireuits, and dizables multidrop
operalion.,

PAD Interface

The PAD (Packet Assembly/Disassembly) interface
provides a simple network connection for terminals
or hosts using asynchronous R3-232 interfaces. The
arfembly is the process of grouping one or more

characters of user dala inle a packel for error free
transfer through a network.

The PAD interface is always in one of twe modes:
the *PaD Command Mode” or the Data Transfer
Maode",

[m the data transfer mode, data transmitted from a
terminal or host goes to the radio and is forwarded
to the corresponding remaote terminal {or host).

In the command mods, terminal outpul 1s inlercepl-
ed and interpreled as commands by the aftached
radic , and the terminal receves radio generated
responses {"FPAD Service Signals™) mmstead of
remote transmitted date, The terminal controls the
active mode by sending certain commands.

Data Transfer Mode

In the data transfer mode, terminal outpul 15 collest-
cd in an edit buffer and assembled into packets when
a forwarding condition is mel. The packets are then
sent Lo the remote erminal, Incoming packets from
remole lermingls are disassembled into the original
characters and transferred to the terminal as re-
ceived data.

A eellt buffer is a reserved space for cach circnit
where trapsmit data iz beld vntil a forwarding condi-
Lon ocours (see fpure 1),

A send guede 1 a reserved space [or eachk cireuil
that can hold up to two packets for radio transmis-
sion. After a forwarding condition occurs, Lhe send
guene will prab data from the edit buffer as soon as
there is an empty packet slot (Iess than two packets).

Maonicor Flectmmic Corp.

The amount grabbed will be as muech as can be
forwarded {for which one or more forwarding condi-
tions apply), but no more than the mavimum packer
size, which depends on the Link Size parameter.
{The edit buffer is always larger than the maximum
packel size.)

This creates a new packel, which contains ong or
maore characters of user data, and increases the free
space in the edit buffer.

Packets received from anofher radio are placed in
the reccive quene, This is an ares of memory re-
served for cach circuit and holds up to two packets
pending delivery 1o the local terminal,

The terminal may force the radio modem o switch
from the data transfer mode to the PATY command
mode {escape from data transfer). The options for
escape from the data transfer mode depend on
severid PAD parameters, One option allows "F 1o
be wsed as an escape command character. Another
option allows use of the lollowing sequence;

=1 spcidles + 4 + =1 sec adla=,

With the “F option, il two “P's are transmitted to
the radio modem, the second brings the PAD inter-
face right back to the data transfer mode and is put
intey the edit bulfer,

Escape from data transfer is & forwarding condition
for the contents of the Edit Buffer of the current
ciecuit, The ciccuit switch command also constituics
& forwarding condition.

When a radio modem escapes from the data teansfer
mode to the PAD command mode, the opposite end
of the circuit does not receive explicit indication.
Byt since the command mode prevents reeeived datn
delivery, the other end might see data backup aftee
ennugh packels are sent, until delivery is resumed.

Instalkstaon and Feference Manaal, 12000823001 Jam 1045




FAD Command Mode

Im the PAD command maode, all data from the
terminal is interpreted by the local modem as PAD
commands, and all data from the modem to the
terminal are local moedem-generaled responses
(zervice signalz), No data is exchanged with the
cireinl gueves, although the gqueues can sl ex-
change packets across the hnk, Service signals are
generated in all profiles while in the PAD commmansd
mode. Depending on the profile, service signals
may also be generated in the data transfer mode in
response to modem or remotely generated events or
in response to terminal issved status subcommands
on creuit zero (see figure 2).

The "+7 character {defined by the PO parameler)
ia&quiva]ﬁnl o =CE= in the PAD command
TR,

Al wnnsed control characters are echeed as BEL
and ignored,

When a command or parameter is not acceptable,
only the first unacceptable character is echoed.
Each unacceptable character is echoed as the BEL
character. When 2 command cannot be execuled,
"EEE" iz returned, zometimes followed by addition-
al information about the problem.

A command may be canceled at any point during
entry before entering < CH > by entering a "X or
{cnough) DEL characiers. A new prompt is re-
turned.

Every command response ends with a
" CRELF=>*" prompt, except [or communicale,
circuit-switch, and editing commands.

Command Mode Editing

Inn the command mede, limited command-line edit-
ing is supported. This also applies to the data trans-
fer mode only if "EDNL is enabled,

For some of the following details, note that the radic
distinguishes certain characters delivered to the
terminal as printing characters, and keeps track of
the "current column” of the termanal display (azsun-
ing there 1= one) according to the delvery seg:mnm
of printing, non-printing, and certain control charac-
lers, Printing characters arc those from 32 to 255,
except for 127 (DEL). The BS (8) decreases the
column by 1, and the CR {13) resets the column
eount to zero (the left). The radio also counts LFs

delivered (for paging purposes),

In the command mode, and on cireuit zero, deleling
a character from the buffer when an error haz been
detected will also cavse any other characters follaw-
ing and including the one causing the error to be
deleted. Mote that when echo 1= on, enly Lthe first
character upon entering an error is echoed, and each
"error” character 15 echoed as a BEL character,

Maosdeor Flectronic Corpe
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In the command mode, and on circoil sero, when
echo 15 on, the radio will echo enlire words as zoon
as entey 15 unambiguous. For very long commands
using @ high degree of abbreviation, it is possible
that the echoed cutpul will encounter the 255 charac-
ter limit for command-echo. The vnechosd com-
mand can =1l be valid, but the BEL cannol imdicate
an error after the heat is reached,

The ling-delete editing command may display a
response, This will depend on the value of parame-
ter number 19 (TYpe”). 1E°TYpe' = O (no cditing
signals), then no response is displayed. 1f *TYpe®
= 1 {Printing Terminals), or any other value excepl
2 (Display Terminals), then the sequence "3 s
displaved, followed by a CRLF,

If ' TYpe' = 2 (Display Terminals), then one of the
following responses will apply. If local echo is off
for the current mode, thea nothing is displayed.
Otherwise {echo on), if the buffer is empty, then a
BEL is delivered (beep). Otherwise (not empty), if
in the command mode or circuil zere, (he radio
sends the number of ruboul sequences required o
return the calculated column to the far left, except if
the column s already therg, the radio sends a space
for each character in the buffer, followed by a
CRLF, OMherwise {data transfer mode and not
circuil zero], i the calculated column iz less than fhe
amount of data in the buffer, the XXX + CRLF
sequence is issued. Otherwise, a rubout sequence is
sent for each character in the buffer {by simple
count).

The character-delete editing command may also
display a responsc. This will also depend on the
value of parameter number 1% ("TYpe'). IF "TYpe’
= {I, no response is displayed. If 'Type’ = 2 or &,
then no response 15 displayed if the characier is not
echoable, Mherwise (is echoable), if the character
was # graphic character then the rubout sequence is
sent for "TYpe' = 2, and the BS character is sent
for *TYpe' = & Otherwise (not graphic), if the
character 5 3 CR or LF, then the boffer 15 displaved
(“repeated”). Otherwise (neither graphic or CR or
LF), nothing is displayed. If "Type' = 1, then ™\
i sent to the terminal. 1 "Type” is none of the
above values, then the character wrruaﬁmnding T
the value of "TYpe' is sent to the terminal.

The rubout sequence normally consists of the three
characters B3 5P BS, However, if FOLd is not
zero and iz even, and the caleulated column s
couivalent to the value of FOL, thea 5P i sent
instead, since it is assumed the cursor is at the mght
edge in the same column as the previous character.

Mot that the radio will assume the terminal curzor
moves backwards for any "TYpe” of response, so
“FOLd%ing might not fold when expected if a hine
has characters deleted and the "TYpe” response 15 a

printing character.
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Flow Control

Flow control s used by each device on the R5-232
link to regulate the data being sent from the device
al the other side of the B5-232 link. The terminal
may exercise flow control of recetved dala at any
time as desired, Flow contral 15 exerted by the
modem aoeording fo the followdng feo conditions,

Inthe PAD command mode, transmitted data is shat
off only when more than 191 characters are re-
ceved, bul not yet processed.

The radio conlinucuzly processes (removes) data
from the input buffer, but sometimes the processing
i5 slower than the madmum RS5-232 transmit rafe,
especially at the higher baud rates,

Tranzmitted data 15 shut off in the data transfer
mode when either the edit buffer for the crouit 15
nearly full {about 20 characiers before overllow,
depending on Facilities Protocel Full), the circut s
down, or the circuit 35 busy reseiling, In any of
these data tranzfer cases, the terminal may {and
should) ignore the OFF condition to seod commands
{eircuin switch and PAD escape), although a 2335
character limit applies in all cases of unprocessed
transmitted data (the input buffer seeel.

Two primary methods of {low control with the radio

modems are soltware and hardwiare Dow control.

With soltware Oow control, the characters XON and
KOFF (M0 and ™3] are inzeried in the outpoing data
stream (o indicate control of the incoming data
stream. The modem interprets these characters to
start or stop the Aow of reccived data to the termina)
and deletes them from both the forwarded data
sirgam and the echoed data. The terminal should
perform a similar fnction for fransmitfed data by
sensing XON and XOFF in the received data
stream, XOMN and XOFF can be transmitted regard-
less of whether flow control from the modem for
TxD 5 on or off.

Hardware low contral utilizes the control signals
DTE (pin 4} and CTS {pin ) within the DBE-9
conneclors. The DTR sgnal controls the modem's
putpul of received data, and CTS is intended to
control the terminals output of transmitted data.

Using cither software or hardware flow control,
OFF means flow is to be discontinued, and ON
mzans flow can be resumed {n the applicable divge-
[hm )

If input buffer overrun is detected in the command
mods or with service signals enabled, the following
service sigoal is issued:

< prefive ERR: TxD Buffer Overflow < soffix s

Pape 12

Multi-Circuit Flow Control

The terminals must manage Jow contrel in an efh-
cient manner o avold Iosing data, This apphes for
cither hardware or software flow contral oplions.

For any two devices exchanging data through g RS-
232 conngction, flow control allows cach device to
contral its reception of data b cauﬁi:r::‘g the other
devies to stop or continue sending the data. In the
System 200, flow control must be implemented
between the host and network controller and also
between the terminal and the remote codio moden,

Flow controd prevents any loss of data under condi-
tions which would otherwise require infinitely large
buffers. Some of these conditions are:

A terminal has Bmited receiving capacily, such
as a printer with a Oxed capacily, or a computer
having to wail for dizk access, or a person
wanling Lo freere a display until finizhed with
it

A terminal’s capability to transmit data exceeds
the radio link capacity, such as when transmit-
ting much data ot a high bawd rate, when a radio
15 lemporarily oul of range, ar when many
circiils are aciive al the same time, diluting the
radio ransfer of data for the circuit of interest.

The radio-medem is temporarily busy and
cannod transfer data, such as while resetting a
circuit, of while a lon ucnce of commands
are being sent faster I:Ean they can be executed.

A cireuit s "down” and the netwark cannot
transfer data through it, such as when one of (he
rading or terminals 15 off or disconnectad,

A terminal stops received data, that data I:-r:'tnﬁ
command responses or (he echo of transmine
data, while continuing to sced the commands or
transmitted data, The halting of the responses
or the echo so0n prevents further processing of
the transmited data, which i furn requires that
the transmitied data be shut off by |:Lll:li:: radio-
miodem.

Cerlain commands are recognized in the data-trans-
fer mode, Sinee these commands do not constitule
data, they may be sent even when flow control of
teansmitfed data (TxD) is off. The terminal should
he programmed to ignore this flow control condition
whﬁu transmilling commands (o switch between
circuits or escape from data transfer mode.

Installation apd Refercmoe Manwsl], 12000525001 Jam 19549
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“When o terminal intends to send data to a eireuit and
awilches to that arewit, it should wait for the echoed
cirggit switch charactiers and determine the subse-
quent fAow control indicanen before starting to send
any data, Flow contral will be determined for thal
cirewit once the switch charaeters are echoed. This

puaraniess that the Now control now applies 1o the
new eireuit.

Under normal data-transfer conditions, the radio
modem will signal the terminal to switch off the
transmitted data soon enough that at least twenty
more characters can be sent without heing discarded
due to buffer overflow. (This depends on the value
of Facilities Protoce] Full).

When software fAow contral = chosen, the sienal to
turn off data in one direction is the transfer of the
XKOFF character (DH53, or 757 o the opposite direc-
tion, and the KON charaeter (D1 or "0 sipnals to
continue data. When hardware flow control is
chosen, the modem uses the CTS signal and the
terminal uscs the DTR signal to signal flow off or
on. The “on” state is positive voltage, and the "off”
stale 15 negative vollage.

Typical Problems:

With the Editing {or Standard) profile, software
flow control is the default (XON/X0OFF). For a
svitem of one remote radio modem and one network
controller, with the network controller turned on
while (he remole remains off, the network controlier
will issue an XOFF when switched o the data trans-
for mode. If your terminal or communizalions
program is checking for XON/XOFF and dowes not
provide an XOFF indication and the means (o
bypass fow control, then the kevboard will become
inaciive, This condition will persst until the remote
15 Luroed on, or an XON 1z entered and a “F or
olher escape 15 made to the "PATD Commands®
mode, Note that most terminals will interpret the
XOM key (“0) locally when the keyhoard is disa-
bled and reactivate it.

A similar situation will cocour when operating in the
Transparcnt profile. This case is more difficult to
recognize, since no pad service signals are output
from the modem during power-on as 1= the case in
the Ediling or Stan profle. The modem imime-
diately goes into the data tranzfer mede amd most
terminals cannot be eagly set to ignore a CTS-off
gignal, The CTS-off signal to the terminal must first
be bypassed in order for the terminal to send charac-
fers, then an gacaps (o the "PAD Commands” mede
is made with the sequence

<1 secdelay, =+ +, 1 sec delay=,

Muonioor Blectromic Cog.
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The flow-contral parameter sels both the Rilo
paramcter and the Tio parameter, Blo iz set tothe
value modulo 4, and THo is sef o the actual value
ﬂ):ci.ﬁcd. Flow-control will indicate "Miaed' if the

flo and Tflo values do not correspond in this way.
Where Rflo = 0 and Tflo = 0 or 4, a special case
of half-duplex is specified.

An opion can uncouple the Aow-controel of ransmit-
ted data from the status of the current cirewit and
edit-huffer (packet-assembly buffer) while on a valid
circwit, {There i no edit-bulfer for imvalid areots,
and the Mow-contrel iz alrcady uneoupled in the
command mode and on ¢ircuit zero,) The option is
obtained by adding four to the flow-contral value,

With "Flow-control” set o 4 and ap, contral 1=
disassociated from the cdit buffer, The flow control
actually consists of two standard PAD parameters | #

5and # 12) which can be set individually.

Disassembly Conditions

When switching to a circuit and immediately switch-
ing to another circuit, delivery of one waiting packet
i5 normally guaranteed. However, if the radio
vulpul bulfer (Rxl) has less than 128 bytes free (oul
of 253), or if flow-control of BxD is off, then no
packets or service signals will be delivered before
the switch is cxecuted.

I servce signals are deferred in (he command madse
(optional), then a wailing rezed signal for the cureent

circuil will ol be delivered until the radio 5=

changed to the data-transfer mode.
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Adaptive Dynamic Access (ADAP)

The following compares Momcor's new {Ver 2.2
and higher) adaptive dynamic access protocol
ADAP) 10 the regular aceess protocol (RAF}, and
the aspects which can be vaned, so that you can
determine the best configuration for a given system,

This is the protocol between radios, not at the RS-
232 port. The use of ADAP vs RAP (with or
without conserve) has no affect on the user inferface
except to the extent that throughput and response
time are affected.

Monicor radios bave vzed RAT to supporl link
aperation since version 1.0, and this iz s1ll the
factory defaull radie protocol 1n version 2.2, ADAP
is cxpected to be better for every network, but is not
the default protocol sinee it is nof compatible with
radios already using RAP on a network,

AN radios must be configured for either RAFP ar
ADAP - g mixture cannet be used on g given nel-
sk

In RAP, the confroller initiates cxchange of data
with each portable in a fixed sequence, includin
portables that may be inactive or cven turned nFIE.'
To save battery power, portables do not respond
unless needed, 20 the controller cannot determine
when a portable is turned off or out of range. RAFP
provides a system with maximum worst-case
throughput, bul since most svslems rarely operale in
the worat-case [every portable bas contimuous ugload
and for download rafhic), some theoughpot of active
radios 15 sarnfeed for availabiliny of imactve radics,
Approxmately 33 millizeconds of radio channel
capacity is used in addition to the time for actual
tranafer of user data bits. This lost capacity {or
overhead) is used each time & packet exchange
hetween the controller and & portable takes place,
hut also for cach unused opportunity for exchange.
The overhead time includes radic turn-around time,
packet framing, addressing, and error checking |/
eorrection,

Im ADAP, the controller determines which links are
inactive and reduces {and then eliminates) the
overhead wasted on them. This is achieved by
sacriflicing zome of the throughput by the worst-case
syslem load in order to make some channel capacity
available for signaling by inactive radios. A typical
snapshot of a system will find a significant number
of users imactive (nod wailing for data to be trans-
ferred), while others who are active could benzlit
from an increased throwghpuot, and the decrease in

worst-case performance 15 nol nearly as sigmihicant,

Beboaniogr Electnomss: Coep
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The opportunity or actual packet cxchange is called
a poll, and the sequence of allowing or exchanging
packels with cach portable is called a poll eyele,
since the sequence 1= repelilive, The poll cvcle can
be thought of as an entity in the controller. In BAP
it consists of the number of link-polls defined by the
value of the link guola setting, bul in ADAP the
sequence and number of link-polls 15 determined
dynamically,

ADAF Configuration

The ADAP link operation is cnabled and controlled
by severel noew “faclities” commands, under "Facil-
ities Link”,

The ADAF default parameter values arg aptimized
for most gencral installations, and should not have
to be changed. All you need to do is enable the
Dynamic mode.

A l.¥pic4ﬂ scenarto might be a system where o user
performs one or more transactions within a second
or s0, and then ten scconds or A minute elapses
before the user hegins the next transaction. After
the cluster of transactions, the user is dropped from
the poll cyele, and is added o the poll evele when
the mext transaction begins,

T make the svslem "less dynamic®, increase the
dynamie drop interval so that users are not dropped
until they are inactive for a much greater time. Sct
the controller dynamic skip to zero to get RAP-like
performance for the achive nsers.

For more details oo ADAP, see "Facil Link Con-
serve” and “Facil Link Dynamic Mode™ under
"Facilities” in the "PAD Command Syntax” section,
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Data Transfer Timing

This section applics to LINK OPERATION, with
dynamic mode disabled,

The forwarding and reception of formatted messages
over the radio link is virtually transparent, Az data
15 Inpul o a remote radio or nebwork controller from
the terminal, the messages are formatted internally
inlo individual packets, The packels are transmitied
under the control of the network controller, along
with rouling information,

All units can hear packets from any other. Howeyv-
er, ooly the destination wnit stores and forwards
gach packel. Heceived packets are then checked for
errors. When an error is detected, the packet is
repeated as necessary,

Information packets may be of vanable length, up to
a maximum of 128 bytes of data. Il a packel con-
taing ooly a fow bytes, it will take a shorter fime (o
send the packet.

The network controller communicates o cack
remode radio ciecuit i the network sequentially, It
will normally be configured by the user to sequen-
tially access the masimum oumber of remote radios
on the system (Link Guota).

The petwork controller continvouzly mterrogates
cach remole radio to determing e network slalus;
1., Whether i bas been resel, 12 ready lo transmil
data, or is ready to accept data. Packets are ox-
changed between cach remote radio and the network
controller as the network controller accesses cach
remode radio,

Packets originating from a remote radio will be
transmitted after that radio has been specifically
accessed. The packet will be transferred to the
serial port after the host has engaged the circuil o
the specific remote radio.

If the remote radio 1s taken oul of range, and a
packer is then gquened for sending in the remote
ridio, the remode radio will accumulate messages in
its buffer unil it is nearly full, At that point, the
remote radio will issue a flow control signal at the
R%-232 paort, inhibiting additional information until
it has more space in its buffer. When the remote
radio has re-cstablished contact with the network
eontrotler, packet flow will continue, and there will
be no loss of data.

Maosbeor Blectronbs Corp
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The network controller can sequentially access
approximately 30 remote radios per second when
not cxchanging data (484 bps radie). Fewer
remole radios are accessed per second whenever
data exchange takes place. The additonal Gme s
ong second per G0 characters transferred in cach
dirgction,

Tniportani:

I the host expericnces a power failure, and has to
re-bool, i is advisable to issuc a RESTart to the
network controller. Even though the network con-
troller {some models) have an internal battery, and
information on the network will nol be lost, if the
hoet 15 disrupted, there is oo guarantes that the host
will be able o recover without losing data,

The Host will need (o run the application program
with the most recent pood files saved before loss of
power, AL that point, it 15 best to stact the rest of
the system from a known slate, and indicate to the
portable terminals, if possible, that the host is re-
starting ils program,

Link Operation for 450 hps radios.

bink size: 4 5 6 7

maximnim packel 1 32 4 128
mimimum edit baffer slee:3l 63 127 255
max throughput:
minimum gqueds for delay:17 12 3

Minimum quota for delay is the quota giving a
worst-case delay of approximately two seconds
round-trip for a short packet if all other circuits
constantly transfer full packets. (IF all other creuits
were idle, the minimum guota would be 30 with
dynamic mode disabled).

Performance for 2400 bps radios is almost exactly
half of that of the 45300 hps radios.
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Programming Hints To
Speed Host Response Time

A general technique vsed for determining if received
data 15 waiting in the network controller for cireuit
aceess by the host rom is to use the status subcom-
mand, by accessing cireinl zeco.

After switching to crcuit zero (using #0047, the 7
command, followed by a carsiage return <CR >
will return the number of each circuit with received
messages, If a dash “" ia returned, no creoits have
received messages.

Onee the host has switched to cireuit zero, the status
subcommand i (or athers) may simply be issued with
an 1< CE > sequence [or 85 many Limes as neces-
sary, while sull on circoll zero. When 1t iz desired
to change cireuils the appropriate # =digil-digil-#
command is issued and the network controller will
reply with the appropriate #-digit-digit-# response.

Status checks can be made as often as desired,
without slowing the specd of the message transfer
over the BF network.

Adter determining that there is received data on one
or more circieils, the host can switch directly to each
cireit and avod switehing to wdle arcwitz 1o in-
crease efficiency, especially for a large circut
quota,

For some applications, it may be desirable to remain
with one circuit for a while, until data is transferred,
before switching to ansher cireuit, 0 3t s desired
o give pther cirenits more or less equal priority, the
following method might be considered.

If the status subcommand responsc (o the input
command Lnd:cams !'l'lﬂﬁf.ﬂ.%l':ﬁ an I'.I'I1.I||:J]_'.|IE CITCULLS,

such as 2,34, the host could 1zsue the immediale
sequence without waiting for a responsa:

##FHFFMERF#F < CR =
The response will be:
#(2# ( message from 02 here) #03# (message from 03
herel#04#{message [rom 4 here)#00# <CELF=1
234

{Mote: the 1 will not be echoed in the Transparent

Frofile)

Wonicor Tdectromic Corp.
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This gqueues the swilch commands zo the network
confroller replics with ong packet from each of the
three circuits. The network contraller will begin
delivering the data received from the [irst cirewit,
preceded by the circuil switch echo (signal). I the
nelwork controller gets the command ta swatch Lo
ancther circuil (as would happen with the abave
sequence], L will switch arcuits at the next packel
boundary of data from that crcuit,

The controller will indicate the switch to the host by
cchoing the command sequence #-digit-digit-# to
allow the host to route data to the appropriate file or
task. The circutt-switch response 1= nol optional,
and 15 ool related to data-echo oplions,

For example, if the terminals cach sent an 80 char-
acter line of data, the command

FRFRGHF D F R NFi < CR =

would be used three times. After the first and
second time, the status subcommand ™17 would
indicate that there 15 stll data in areots 23,4, After
the third tme, if oo additional data were received,
the 1" command would indicate °-",

Mote that if curgoing data is 1o be inserted into the
above sequence, the host would necd to wait follow-
ing cach circoit switch after which data is to be sent,
until the echo of the switch is received, AL the poant
the switch echo is received (the Lt "#7), the current
flow status for transmitted data will properly reflect
the destination circuit’s status and whether the
outgoing data can be sent.

This is not necessary though, i the "o” or "5° sube-
command 15 used o determing which circuits arc
flushed of oulgoing data, The "o" subcommand
returns those cireuit numbers with outgoing data still
present, The "5%" subcommand refurns complete
circuit status in one character for each creuwit.

A flushed circuit can accepl bwo packels plus M
characters (send gquews and edil buffer, N = Link
Size) without less, The host may send this much if
the outgoing circuit 15 Mushed without waiting at the
swilch 1o find oot the Aow control status.

If this method of circuit flow control is used, vou
will probably want to “disassociate” flow control
from the current circuil so that several circuts of
output can be concatenated and ordinary fow con-
trol can be bandled ac the operating system level,

Installation aml Rcfonmo: Manoal, 12000-523-001 Jam 1504

el




PAD COMMANDS

Below is a st of valid commands {in the comnand
medie) 1o confligure the radios to your specific cnvi-
ronment and operating conditions,

Bawd show primary UART parameters
Communicate o to data-transfer mode
Drefaule set all parameters o delfault values
Facilitiea show primary values

Help show basie command list

Identily show version, options

Frofile shoow value

EESTart reset all circuits

Reser resel current circuit

BEL show flowecontrol value

Status show carnent circuil status

Wirite wnle power-up values

The question mark command is useful al any poant
where you caanot remember the exact command
TLAME OF SY0LRK.

Spaces, tabs, and line-feeds are generally irt:.igniﬁ-
cant excepl to separate items where desired.
Commands are limited to I91 characters, including
the terminaling carriage-return or plus characler,

The minimum command word Ietters are echoed in
the same case as entered, Remaining lefters are
echoed before entry, usually in lower case.

If an ereor was encountered during command entry
and the lazt command character is deleted, all other
characters back to and including the one causing the
error are deleted from the command buffer at the
sami lime.

Monieor Blectronic Corp.
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Commanids gither display information or set parame-
ters or both, Where oot shown below, commands
izsued without the fnal parameter will display the
current valug of the parameter withoul changing it
Mote that many Facilies commands which sel
PArAMELErs may cause crcuils o be reset. Also,
many commands which affeet (he PAD Profile can
cause the serial input to be bricfly turned off, 1f
another command 15 issued immediately following
the one affecting the profile, one or more characters
may overrin the UART while serial input is disa-
led (TxD¥), To prevent this loss, the [ollowing
command should wail for the responze and prompd
following the precoding command,

IMPORTANT

If the baud setving of the serial porl s changed, the
response and prompl will be at the original bagd
setling: wall Jor the = before ssuing additional
comatands, The addiional commands aeed o e
izsued at fhe new serring.

The numbers shown In the command syntax are
ﬁnnra]iy the maximum allowed parameter value.

g vilue in parentheses s the defanll value {from
frmoware), All command words may be abbreviat-
¢d, the upper-case portion is the minimum abbrevia-
fiom,

Indented under some of the commands below ara
detailed listz of the meaning of the parameter values.

Installation and Relocrenoe Mans], FH00-SES-000 Tam 1999
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Complete List Of Pad Commands
Syntax Default Function
Baud gshow primary UART parameters
Baud Initial use power—-up baud values
Baud EBExdbrkmod 1 (R set valuea
Baud Txdbrlmod 1L () get valuo
Baud Xtrastop 1 (R R get wvalue
BRauwd 192040 (9600} set rate
Bauwd 19200 Hone nocne}  =set rate, parity
Bauwd 192200 odd (none}  set rate, parity
Baud 19200 Even (none) set rate, parity
Bawd 19200 Mark (none)  set rate, parity
Baud 19200 Space (none)  set rcate, parity
Baud 19200 Hone 7 (8} set rate, parity, data
Baud 19200 Hone 8 (8) get rake, parity, data
Bawd 19200 Hone B 1 (1 set rate, parity, data, stop
Bauwd 19200 Hone B 2 (1) get rake, parity, data, stop
Baud Hone (none}  =set parity
Bauwd Oxdd (none) 88t parity
Baud Ewven (none} set pacity
Baud Mark (none} set pacity
Baud Space (none} 8Bs8t parity
Bauwd Hone 7 (B aet parity, data
Bauvd MHone &8 (B set parity, data
Bauwd MHone & 901 (=] aet parity, data, sktop
Bauwd MHone & 92 (8 get parity, data, stop
nane Tl -, wm=Iinvalid, stop bits changed to 2
parity ¥ 1
none & 1
parity & 1 w=m=de—-
o da A
parity 7 2
i &z
parity & 2 #—————o ’ “-—invalid, stop bits changed ko 1
Comsunicate i1l] go to data-ktranafer mode on specified
circuit.
Communicate 99 (1] go to data-transfer mode on specifiad
clecuit
Default st all paramaters to default values
from firmware
Facilities show primary wvaluas
Facllities Gresn 1 (0 set wvalus

o) green lamp blinks when cireunit data or
reset commands present in radio,
does not blink when flushed.

I groen lamp is tied direckly rto trans-
mitter "Send” control, green 1s ON
when transmitter iz ON.

Facilities Initial use power-up facillty wvalues
Facilities Link show link values




€

Fage 1%
Complete List OF Pad Commands (Conl)

I
Syntax Default Fupet Lan L
Facil Link Conserve 1 (0 conserve battery power i
Facil Link Dynamic Drop 255 {89 get conkroller drop interval i
FPacil Link ODynamic Drop 255 {41} get porkable drop interval 4
Pacil Link Dynamic Mode 1 {33 vwae dynamic protocol [ADAP) I
FPacil Link Dynamic Latengy 127 (20) get bhasic lebkency interval [
Facil Link Dynamic Retry 7 {4} get data packet retry limit i
Facil Link Dynamic Skip 7 {2 pat controller poll skip level
Facil Link Dynramic Teat 255 {95} sat portable link test interval i
Facil Link Dynamic Test 255 {0} sat controller test interval (H/R) o
Facilitiea Link Enable (o) enable link operation g
Facillties Link Quota 99 {1} sat value {controller only)
Facilities Link HNumber 9% {1} sek value {portable only)
Pacilities Link 3Size 7 {5} st value
4 maximum packet gize 1= 16 byre
5 maximum packel size 18 32 byte
[ maximum packet size 1= &4 byte
7 maximum packet size is 128 bhyte
Facilities Multidrop ahow value
Facillities Multidrop Ensble {falage) enable sultidrop operation
(factory option, rev a only)
Facilities Protocol show interface type
Facilities Protoccol Buffer 13 {8} gat value
Facilities Protocol Full 255 {22} ast wvalus
Facilities Protocol Frefix 255 (13,10,7) set value of string
Pacilities Protocol PFrefix 255, 285 ... [up to 8 wvaluas}
Facilities Protocol Suffix 255 (7,13,10) set walue of string
Facilities Protocol Suffix 355, 255 ... (up to 8 wvalues)
Note thar there are a maximum of ten
actuwsl charactere of prefix and
suffix, so that 1Ff the total length
of bakh 1o greateor than ten, then
the end of the prefix and the
beginning of the suffix overlap
{the seguence is the same).
Facilities Red 1 {43 st wvalue
o red lamp blinks about twice a Secdand

when battery is low (but doos oot
indicate power-on).

I rad lamp alse "BlipsY avery couple aof
geconds to indicate power Is on [(if
battery ia not low).

Help ghow basic command list
Identify show title, date

Identify * show all

Identify Freguency show value

Identify MNet-id show value

Identify Power-up show power—-up flags, if any.
Identify Serial show value

Profile show value

Profile EBinary (editing) set parameters

Profile Editing (editing) get parametars

Proftlile Initial (cditing) oot par'c to power—-up valuds
Profile sStandard (editing) set parameters

Profile Transparent (editing) EET parametLers

Moeiene Flecteonic Corp. Instalfation and Folorence Manual, LH00-8253-001] Jam 1R
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Complete List Of Pad Commands {Cont_)

Syntax Dafault Function
RESTart resat all circuits
Resat reset current cirouit
Reset 9% reset specified circuit
SBL ghow Elow-conterol wvalue
S5EL % ghow 11 values in kabular
format ({Parlo ParBam = Parval)
S5EL «<par:> n et parameter{s), any numbker of
SEt <par> : n parameters can be sebfshown by
SEt <par» ; n game cormand (eithes of 3
SEL <par®> = n [, par (= n] ] <. chars = oF j OF © assigns value)
MNate:r See <par> list in SEt command section.
Status show current circult status
Skatus 99 show specified circuit status

Kobe that the Following status oommands ase
alsae valid in the data-trapsfer mode on circwid
zers whers the “Status” word is amitsod.

Status T

<any Texti»

echo apecified text,
(factory option, rev a only)

Status % show status of all circuits in binarcy
form

Status ¢ show status of all circuits in tabelar
form

Status Battery
Status Events
Status Incoming
Status Oubgoling
Status Timar
Status  Zero

Write Baud
Write Faclilities
wWrite Frofile

show babtery status
ahow event counkers
show incoming list
show cutgolng list
ghow power-on timer
ahow event counters and reset to

write powar-up values
write powar-up waluas
write power-up values

lpstailation and Referenos Manuall, 1000823500 Jan 159589




Baud

The Baud command sets the BS-232 baud rate and
interface parameters of the radio modem for the
currgnt sessiom, The change can become the power-
on defaull with the Write Bawd command,

The command is exccuted by typing B (Baud), then
the first two digits (minimum) of the new baud rate,
then the parity (one of the following characters:
NS MSESDN, then the number of data bits {7 or 8,
then the number of stop bits (1 or 2) followed by
SCR .

The following arc valid baud rates:

50
75
10
110
13,5
130
204
KLY
LY
L2040
240N}
SR
Sl
1520000

For cxample, to sct the Baud at 9600, No parity, 8
data bits and 1 stop bit, typs

BMWNEl <CR>»
The baud rate will change after the <CR >,

(Remember o change the Terningd baud rate after
chaviging it on e radic moder. )

Walid settings of parity, for data bitz and stop bits
combinations are:

Data Bits T 7T & &

Stop Bits 1 2 1 2

Paniy: Monge ® o o o
Odd o o o x
Even o o o X%
Mark o o o x
apace 00 0 X

o = valid

x = imvalid

Instaliation and Recfcrence Manwal, L00-SE5-000
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Bawd Initial

Baud Initial changes the baud settings to the original
power-up baud values.

Baud Rxdbrkmod

Il enabled, the radio will generate shorter breaks on
ExD} than pormal, ranging from 215 to 35 millisee-
onds [+ Smilimmnds} for different baud rates, and
the bréak “stop” time will be 20 milliscconds. The
default is disabled, generating a 245 millisccond {4
5 milliseconds) break with a 100 millisecond slop
{idle).

Bowd Txdbrkmod

IT the “tedbrkmod” Tunction is enabled, the radio
will recopnize breaks as short as the normal charac-
ter time plus 20 millisceonds. The radio will also
detect breaks as 5!11:%1], a:.hll:l hit-intr.EnraI-s if the 'I:raug
settings specify 10-hit characters (e.g. 1 start +
data 4 1 mp]leln.itcad of 11-hit characters.

The defaolt is not enabled, and a break must be 210
milliseconds or more to be recognized. IFa break is
not reeognized as such, it will be interpreted as an
ASCIT "NUL" charactee.

Baud Xtrastop

lf Xir is cnabled and the baud is 600 bils per
socond or the radio adds one extra stop bit te
RxD {output) characters in addition to other stop bits

specified.
TxL» (input} character recognition is not affected,
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Communicate

The Communicate command places the modem in
the data transfer mode {communicate mode),
Commands to enter the data transfor mode are:

el

Data transfer begins for the current circuit (the
current cireuil number is displaved).

Uan <CR ="

Data transfer begins for the specified circuit (nn),
which becomes the new current dreuit {no number
15 dhsplaved],

Al power-on, the current cireot is 01, When C
<R > is entered, data transfer beging for ok
number one (01}, The network controller can
communicate on any circuit by eolering a C, the
circuit number (an), followed by a <CR=>, For
cxample, communicate wath circwit 04 by enterng:

Cd=CR=>,

A portable radio ooly has coe circuit (013, which
goes o the petwork controller. I 2 remote 15 sel to
communicale on any other circueil, the data will be

discarded.

Circoit-Swileh command

Whilg in data transfer, the host can switch to cach
cirouit in the network by issuing a cireuit switeh
command {#F oo ), This character sequenceishelid i
the network controller buffer until the full sequence
of "#° digit, digit, "#" (4 characters) has been
entered. Then it will echo the same 4 characier
seguence back Lo the terminal. This sequence sepa-
rates any received data on the previons circuit from
any on the new cirout, even if eche is off,

Il & ome-second guard Dme occurs bebween any of
the Foue characters (unless Gard = 8, as for the
Editing profile), the characters arc treated as data
instead of the circuit switch command.

If data from a remote is already o the receive quene
when the host switches the interface o that arowt,
then the network controller begins delivery of the
datz to the lerminal immediately following the
cchoed circuit switeh command.

The host will continue to receive packets quened
from that remode until it switches to another cireuit
by issuing the circnit switch command. The host
can remain on a crenit uatil all information is trans-
feeeed, of it can Limit information flow to a packel at
a time by switching to other circuits Lo give them
equal priority.

Monboor Flectronis Corp
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Switching circuits is a forwarding condition for all
duta seot wo the previous cirowt which has not been
forwarded.

Using the Edi profile, meoming data delvery s
blocked {locally) once any characters have been en-
tered on the current ling, to prevent conflict between
incoming and outgoing-cchoed messages on the
terminal display. Once the ling is forwarded
(=CR>% or crl'clcicd. any incoming data is then
delivered, (This lunction 15 enabled by dN with
Echo).

The host can query the network conteoller for circuit
status while in the data transfer mode by s.w'l!-::hinﬁ
tor circuit zero (#00#). Circuit @ero is a direct link
to the subcommands of the Status command.

In contrast (o swilching (o any olther cireoil, @
<CRLF = i added to the circuit switeh response
when awilching o cireuil zero (#00# <CRLF=,
L, the four character command #00#F haz a gix
character response instead of the normal four for
any other circuit.

By using a status subcommand 1o see which circuits
have data waiting, the host can switch directly to
any of these active circuits without having to step
through nactive ooes,

Escape Communicale

Scveral options are available to return to the
command mode, depending on the parameler set-
tings. Sce the Gard, PChr, and PPp parameters for
the "+ + +7 PALD gscape opion. Se¢ the Brk and
Pad parameters for olher escape oplions.

Power-Up Maode

A radio will power-up in either the command mode,
or the communicate mode, depending on the Mode
paramcter. The editing profile sets the power-up
mode ko command, aml‘[ﬁu transparent profile scts
the power-up mods o communicate,

Default

This command sets all parameters to the factory
defaull values for the installed Grmware version,
This is the same result a5 vsing a defanlt configura-
ton plug al powersup,

This does not affect the power-up values. IF the

radio is not already at the default factory baud, the

terminal baud will need (o be changed to
LI

after cxecuting “default™,

Instalixtion and Boloronos Mapual, P200-E23-001 Jan 1555




Facilities

The facilitics commands control and enable various
aspects of network operation.

Some of the following applics to portable radios, as
well as controllees,

The four parameters Link Size, Link Ouata, Proda-
col Buffer, and Protocol Full interact when sct, The
Link Size iz fised by command, and never modified
due 1o changes wo the other parameters. But the
other three E}arum::!m can be modified by the radio
when any of the four parameters are set, according
to the following conditions, and in the following
order {Mote that Buffer is the edit-buffer size, amd
Full iz the amount of remaining edit-buffer empry
space Lo trigger Oow-contrel off):

1} Link Size: Nol changed by any other settings.

2} Link Ouota: Decreased if nor encugh room for
packet queuncs and cdit buffers,

3) Protocol Buffer: Increased if not greater than
link =ize (at least the minimum sizc), decreased
if not enough room for quota buffers. The
increase-condition also applics to portahles.

41 Protocol Full; Limited to {edie buller siee -
max packel size) to avold Now-contral-off from
proventing entry of a full packet into the edit
buffer, This also apphes 1o portables,

The following table lists the maximum guota for a
radio with cither a standard or a large circwit
memaory, and the Link Size st as shown,

Std Memory:  Link Size  Max Quota
a2
30
16
&

o [ R

Large Mem: Link S1ze Max Quota
o«

w

75

g

2 = R

The network controller normally comes with stand-
ard memory. The large aronl memary s available
by ordering a controller wath the memory expansion
oplion.

Masboor Flectronic Corp
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Facilities GGreen

When 0, the green lamp will blink when circuit data
or resel commands arg preseat in the radio. The
radio will blink a minimum of one time for each
message senl. When the queues are emply
(Nushed), the lamp will not blink.

When 1, the lamp iz ted dicectly to the transmitter
"Rend” control, Whenever the (ransmiller 15 on, the
green lamp is o,

Facility Initinl

Facility Initial changes all the Facihlies settings o
the current power-tip values,

Facility Link
This shows some of the link parameter values,
Facilities Link Conserve

Conserve, when set fo "17) allows the receiver to he
powered off for short perinds of time while nothing
uzeful can be received by the radio. This wall save
some ballery power, Lhe amount depending on the
amount and kind of network activity on other ¢ir-
cuils, Using copserve wilth BAT, the least power 15
saved during upload, morg s saved in dle, and the
most s saved in download fransactions by other
cirguits, Using conserve with ADAP, even mors Is
saved during network idle. (Conserve permits up bo
5% longer operating time before & portable needs
recharging).

Conserve will inteefere with the normal operation of
an zudio test device connected to the radio, since the
receiver is intermittently off, IF an awdio test s
required, sel conserve Lo 2ero.

Facilities Link Dynamic Mode

ADAF i3 enabled when the Dynamic Mode value is
“1" for every radio in a network [each musl be sl
o the same value), This permits indisadual portable
radios o be dynamically dropped from and added to
the controller poll cycle,

ADAP throughput is better than RAP in most cases,
especially for larger systems, since 33 milliseoonds
{67 milliseconds for 2400 baud radios) of wasted
overhead s eliminated from the poll evele for each
portable which is idle. But throughput for a 1007
fully loaded network {nom-stop traffic on each and
cv]%ryl;:ircuil} will be as much as 104 lower using
ALAF,
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Response (ime 1= Ecm:rall:.r hetter, depending on the
parameter values i use, Although additional delay
is incurred by aicnrtab]e radio in getting the El:ln]'ltlﬂ.l!:
ler to add it back to the poll eyels {once it has been
dropped), the smaller poll eyele may more than
COMIPEnEale,

The remaining "Dynamic” commands set parameters
which influence ADAT operation. The influcnce of
cach parameter i explained below. (These parame-
ters have no effect on RAF operation). These
parameters are presct by the "Defaull” command
and do not need to be changed except for unusual
CAEEE,

The factory default parameter values are good for
most systems, but there may be a need 1o vary them
in some cases, For example, il no extra “latency”
time is desired, the drop fimes can be increased so
that they are much longer than the normal typical
user idle interval, and skip would also be sct fo
werg, IF oo the other hand, vou wanted to minimize
uselesas overbead for o lol of periodic transactions,
you might want to reduce the ﬁp ime, increase the
skip a notch or two, and maybe also decrease retry,
You might find that you just have to try different
seltings to get an improvemcent ina particular aspect
of performance,

Facilities Link Dynumic Drop

The controller drops a areut from the poll eycle
after the circuil i inactive for the specified control-
ler drop interval, In addition, the portable will
volusicer 1o the controller to be dropped after being
idle for the specified portable drop ioterval, The
confroller drop time should normally be set much
longer than the portable drop time, however some
systems may have a need to set some portable drop
times longer than others. The m'l;aEI?: drop time
setting can differ between portables if needed. The
controller factory defanlt is eight seconds and the
portable factory default is one second. (Sec the bog-
time section below to find the parameter value for a

desired time interval).

Facilities Link Dynamic Latency

The first packet a portable uploads {after being
dropped) will encounter an extra delay, which is
affected by the controller latency value. The extra
delay may actually he more or less than the latency
value. The delay is for the portable to signal the
controller to add it to the poll oycle.

Monkoor Blectnonds Comp,
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The lateney value influences the rate thal signaling
by inactive radios is allowed. So ashorter lateney
setting decreases the extra delay to start transfer, bat
also canscs more overhead (and less throughput) in
the network,

The latency value spocifics & time with 10 millizes-
onds unils I:n:lu]llpf:r:fhc number by ten millisec.
onds], The portable latency should be sct to the
same value as the controller, since it is vsed for
conserve Liming during network idle. The factory
default valug is 200 milliseconds {1/5th second).

Facllities Link Dyvaamic Retry

Drata packets are wsually retransmitled if needed
until the other end of the link acknowledges error-
free recoption. But dynamic polling will only re-
transmit data packets a imited number of times
refore sending a special request, which must be
acknowledged before the data packet can be re-
transmitted. This parameter limits the number of
times the packet is first sent. It also affeets the
controller drop-timer start. The retries are oot
counted past seven,

Facilities Link Dynamic Skip

Skip allows the controller (o skip polls cvery so
often once the retry coupt is exceeded. A poll will
then ooly cocur on the 277 poll cycle, where X s the
relry number minus the retry parameter, hmited toa
maximum of the skip parameter. [However, il 12
also hmited by the radio not counting retries past
seven), For example, the factory default value of
two provides o mimimom of one poll every fowre pall
eveles (undil the cireuil iz dropped from the poll
cycle). 5o a portable might have to wailt up to tour

I cycles to get an upload started, even though it

asn’t heen dropped.

Facilities Link Dynamic Test

The portable initiates a link test periodically while it
is dropped from polling. This puts the link back
into the poll cvele if it was dropped while out of
range and data needs to be transferred. The control-
ler does not initiate a test, The test result docs not
affect the stalus of the creuit. The factory default
test interval for a portable is len seconds, (See the
log-time section below to find the parameter value
for a desired tme mterval),

Irstallation and Reference Manual, 13000-EX5.0010 Jun 1999

e e = i S



Page 25

@ Log-Time Conversion

The dynamic drop and dynamic test parameter
values choose a time by using & number between ()
and 255, Use the table below to find the value
which most elosely represents the desired time in
seeonds, The maximum paramcter value of 255

riepresents about 28 hours,

Value  Time Vel Timec Valoe  Time Vilue  Time Value Time
L] 14 52 160 10 154 155 143, HE 1311,
1 017 53 108 145 150 157 148 2 1,393,
2 L1s 54 178 144 144 158 154, 2 1475
3 nis 55 154 107 173 155 1% 211 15EE,
4 (ki 56 L52 10 179 6 164, 212 LA
A 02 57 X0 1E 155 Ll 174, 213 1,7l
q 0z L] 108 114 193 L6 184, 214 LE0E
7 nF: ] Iie 111 195 163 195, 25 1L
5 0 Ei| eI X 11z W i6d A8, 216 156
9 05 61 32 ns Ms 165 215 17 3ME
In 0.26 2 2.4 14 230 166 228, 28 L1
i 027 63 248 15 M3 47 2R, 213 221z
1z 028 & 2154 116 56 168 e X 2064,
11 0,20 &5 a7 17 265 e s, 337
14 0,3 & 2R ERE M2 1M 36, iz 245
15 .31 &7 30 e oy i . B L5,
i 032 £E 3.5 TH) E ) 1 = e IR Y
17 .34 (2] 13 A el 1 = 135 3RS,

% 14 0.3 T 352 T 313 1 =m 236 2
jh] 058 | A 12 5 175 3% T 118
Hy 00 T2 354 124 155 1% R 2 3T
2l 042 T3 4K 134 ERA| 177 HE e 34
n L 4 414 126 R4 1% e i i T
23 Q48 P 432 027 T 173 AR 11 3,ThR.
e 045 T £ A o3 A0 1R 40 T R
25 0.5 i 154 13 435 181 43 231 40
4 052 TR 45 £ il 12 451 M 4260
7 054 = 4545 131 A4 153 47 P K r S
] 0,54 E0 512 112 5.2 T -+ 2% 4,5E8,
g 055 gl Sad 133 538 185 HE T 4 hL
M 050 s b 134 S 1545 3 23 435,
a 052 B3 A 125 R0 157 EEE 210 5
1 0.5 e G4 1A 1.4 155 b e 5243
33 .55 45 5,72 137 B4 159 50 41 5571
K~ il ) L t1g £i.6 190 &l4. 243 A,
iS5 0. i T 134 1 191 635, A3 4.
k") 0 ER T Ed0 717 19 aSEL 24 5554,
k) 05 A ALY 141 74,2 193 656G, MAF 0 6581
kL) E== o0 832 k42 765 4TI 246 7,209,
kL 0492 Wl At 143 i 155 T AT VAR
4 0.5 uz R 144 KLY 1% a1 244 A
41 1060 ol Q2 145 874 197 E6L Mr 8182
41 10K g 950 T4 e 198 G, e RS
4 108 ] Qe 147 073 199 I 51 BB
a4 1.12 G m: 144 142, ] G, W97,
45 114 oy ne LT 108, w1 10, 2531 9503,
ET 1.3 ol 115 15 114 HE 1,065 354 9830,
47 124 G 122 151 11z Wy 1,106 255 10158,

% 48 135 100 1LE 153 1% M 1,147,

44 154 11 134 153 125 W 1,158,
=) 1+ 102 4.1 L34 133, e 1,2,
51 1352 143 14.7 155 135, T L.
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Facilities Link Enahle

Thiz enables Link operation, and disables multdrop
operation.

Facllides Link Quota

This command is used on the MNetwork Controller to
set the Link Owota to the number of remote radio
muodems that will exist on the network. The default
value is one,

Toset the Link Quota to seven on a Metwork Con-
troller, tvpe:

FLOT7=CR=

Circnit numbers from 1 o 99 are valid, Mumber
#ero is an tnvelid ciccutt number and = dedicated to
the status sub-commands. The maximum link quota
depends oo the Link Ske (packet skze).

T pyetanf:

The Network Controller begins sending radio signals
Lo each link number in the quota when il is turned
on. I you need 1o place the ransmiller in stamdivy,
sel the Link Quota on the NMetwork Controller 1o
zero. Active operation resumes when the Link
Cluola is changed from zere to non zere, Al cire
cuitg will be resel (undelivered data dizearded froam
quenes) by this sequenee.

Facilities Link Nomber

This command is used on & portable radio modem o
szt the Link Mumber of that radic. Each porlable
radio mest have a umique Link Number.

Ti set the link number to 7 on a radio modem, Lvpe:

FLMT =CR=

Facilities Link Size

Thiz command sots the maximom packel size for
radio transmission. 1 also eslablishes the pachel
stze [or the send and receive quenes, along with the
edit buffers, The factory defaulo 12 5, which iz 32
vharactars,

The edit buffer size can be set independently of the
link zize,

Momicor Eleetronic Corp,
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Since Link Size determings the memory allocation
for send and receive quene size, it changes the
number of quencs available, and consequently the
link quota. The larger the packet size sclected, the
fewer number of radios possible on the network.

When messages are transferred over the radio, 8
longer packet has a higher probakility of being
detected with an error than a shorter packet.
Cmszﬁmn[i}; the radio will have a shightly smaller
arca of coverage with a link size of 7 than that of a
link size of 4 or 5.

The sixe 15 the logarithm-hase-two of the maamuom
packet size, resulting in valid values of 4, 5, 6, or 7.

Any change in the maximum packel slze causes o
restart,  Node that all radios on 2 network must be
sct [0 the same maximum packet size or the corre-
sponding circuits will prohably hecome jammed
(stuck}.

Fucilities Multidrop

Thiz shows whether multidrop is enabled or disa-
Tled.

Facilities Multidrop Enable

Enables multidrap operation. A version "a" firm-
ware level must be present for multidrop to fune
tion, The default value is sor enabled. (firmware
fevel "3 is an option purchased with a radin.)
Facilities Protocol

This command indicates the current radio interface
and operation type.

Facilities Protocol BufTer

This command sets ar displays the current size of

the edit buffer(s). The siae s 2N, e sl & s 63
characters for cach buffer,
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Farvilities Protoecal Full

Thiz command ses the fow control off fon threshald
{high-water mark), Flow control will go off when
the specified free space (or less) exists in the current
edit buffer {in the data transfer mode), This docs
not apply if the flow control type is sct to 4 or more,
but Igc protocol full will ﬁli:ﬁ! affect related status
results.

Facilities Proflocol DCE
Reserved

Facilities Protocol DTE
Reservad.

Facilities Protocol Escape
Reserved.

Facilities Protocol Flag
Reserved.

Faeilities Protecol Inferlce
Reserved. Must be zero!

Facilities Profocael N2
Heserved.,

Facilities Protecol Prefix
This command defines / displays the prefix charac-
ter{s). The prefix is an optional outpul preceding

some service signals and packet data (e vzed with
IMur enabled.)

Faeilities Profocel Suilix

Thiz command defines/dizplayvs the suffix charac-
ter(s). The suffix iz an aptional cutpol preceding
some service signals and packet data {e.g. wsed with
IMir enalded.)

Facilities Red

When set to 0, the red lamp blinks abont twice a
second when the battery 1z low,

When sel to 1, the red lamp also "blips’ every
couple of secomds 1o indicate thal the power 5 on.

Help

The Help menu is available in the PAD command
mode, Typing H <CR > wall give the following
FESPONSE:

Monicor Flectroes Comp.
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Baud
Communicaie
Dafauh
Facilities
Help 2
Tdentify
Profile
Resct
RESTart
SEt
Status
Write

L]

Typing a ? at the command prompt level will give
the following response:

*<%% haud communicate defaull facilities
help dentily profle resel restart set status
write <CR =

The "1 characier can be entered af any point during
command entry (o obtain a list of the valid possibili-
ties for the next element of the command {context-
sensitive help), The list i3 followed by & repeat of
the current command entry (similar to the DC2
editing function). The gquestion-mark i= discarded.
If= ion of 2 command word s entered which is
ambiguous (more than one choice in the "1 list start
with those same letters) then the last compatible
chidce 15 azzumed, This iz why the list is not always
in alphabetic order, Whitespace (spaces, tabs, line-
feeds) are allowed anywhere cooept within words or
numbers, The *?° command forces the defanlt word
if the current entry is ambiguous. Therelore, the
" may assumc a currcat entry word and show the
reaulting noxt options wherens the next character(s)
entered invalidate the default assumed for the former
entry (and of course the resulting next options). For
example, 577 will assume “Status” and display the
status subcommands, but [ the next character en-
fered 15 "E” then "SEC will be taken as the first
command word.

A% many specessive letters g5 match a command
word @re taken as representing that word, For
example, the following entries are equivalent:

STATUS TIMER
ETARTUSTIMER
ETAT TIM
ETATT

ETA T

STT

5T

Identify

Identify provides version information, tvpe of radio,
and optionally, serial number and frequency.
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Profile

The "Profile” command sets or shows the current
PAD profile.

The "Profile” refers colleetively to the settings of all
of the PAD "SEt" parameters, The Binary, Editing,
Standard, and Transparcet profiles cach support a
different general requirement. A fifih profile,
"Initial", is the set of customer configured parame-
Iors Al power-on.

The profiles are simply a slarling point for seleeting
the "SEt" parameter values, and any profile can be
modified to any degees, Sec the SEr command,

The general characteristics of the four PAD parame-
ter profiles reflect the interface needs of four typical
applications.

The edifing profife is useful for supporting a conver-
sational mode between two "dumb” terminals,

The standard profife 15 wseful where a simple intee-
face providing echo is necded.

The fransparent profile is most widely used and is
prefecred for commumications requiring that no
characters are filtered, added, or echoad,

The binary prafiie is a subset of the transpareat
profile wﬁgch disables all character-hased com-
mands, and 15 therefore unsuitable for a controller
?and]ing multiple cirenits through the PAD inter-
ace.

Editing Profile

With the editing parameter values, limited editing is
provided for a number of characters or until entry of
a < CR=, The number of characiers is defermined
by the flow conteol threshold, which also determines
the size-based forwarding condition. All terminal
outpul is echoed back to the terminal. XORN/XOFF
{dc?au!tj flow control is active. A <CR > automat-
ically adds a <LF> for both echo and transmission
to the remote terminal. The reception of < LF =
causes an extra <CR> o be automatically imsert-
.

When received data ssiatches between incoming, and
putgoing-cchoed, an cxtra <CR» <LF> is inscert-
cd in the received data.

When more than 80 characlers are received or
echoed withowt a <CR=«<LF>, then a
< CR=<LF= 15 inserted in the received data
stream (bne folding]).

Momicor FEloctnonic Cormp.
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The editing functions provided are:
1{ En:'rinus character deletion using <DEL =;
2} buffer (line) delete wsing <X

3} bulTer re-display wsing <R >,

The Edit buffer ¢conlenls are forwarded to the
remote terminal on receipt of 4 <CR > [rom the
terminal. Mo forwarding idle time-out is applied, so
a partially full buffer withowt 3 <CR= will remain
indefinitely, without being forwarded to the remote
termipal, Control-F {"F) escapes from data frans-
for, as well as <1 secidle> + ++ < 1 secidie=.

Stundard Frofile

The Standard profile parameter values are similar o
the editing values, providing echo and flow control,
bl omitting all editing lunctions and CR/LF inser-
tion, Al contrel characters are forwarding charac-
ters, as well as <CRE>, There 12 no forwarding
idle time. Escape from data transfer s the same as
far the editing profile,

Transparent Frofile

Transparent profile parameter values allow all
characters to be sent, (with the exception of dreuit
switches and escape sa;qI;Lcllmsj facilitating the trans-
for of non-text data. There is no echo, no forward-
ing charseters, or XOM/XOFF flow contrel {unlaess
maodified), and all PAD service signals are sup-
pressed. Also, the

<1lseelles + + + <1 secidles

escape command is the only means enabled (o
gagape from the data transfer mode. Flow control is
Frmﬁdmﬂ by the DTR /CTS interface signals, and the
orwarding idle timer is sct to 10 milliscconds, so
data 15 forwarded either when a full packet of data iz
buflered (32 characters for Link Size 5) or when the
wdle timer expires (ransmatted data 12 idle for at
least 1) milliseconds), I “transparent™ is the initial
profile, the radio interface will immediately go fo
the data transfer mode at power-on.

The Transparent Frofile allows service signals
gnabled with a custom prefix and sullix string
added. This allows for the explicit detection of a
circuil reset.

The Tr:m,grparc:u; Profile allows specially marked

delivery of packets received from any and all cir-
cuits while the current circuil s any arcoil.
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Binary Profile

The Binary profile parameter values dizable the
circuit-swilch sequence and the plus-plus-plus FAD
escape sequence. A transmitted Break causes escape
tor the PAD command mode.

The abbreviated commeands to sct Edit, Initial,
Standard, Tranzparent and Binary are:

PE<CR=> (Sets profile to Edit),
Fl<CR=> (Sets profile to Initial),
P5=CR> (Sets profile to Standard),
PT=CR=> (5ets profile to Transparent).
PB=CR= (Seis profile to Binary.

Initial Profile

The Initial profile is defined as the power-on profile,
and can be one of the four pre-defined profiles:
Binary, Edit, Standard, Transparent, or any modifi-
cation of these, Any parameter values can be pul in
the initial profile by performing the Write Profile
command while the desired settings are active,

Monicor Flectronic Conp.
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Reset

The Fesct command resets an individual circuit.
The current circoit is reset, unless specified by a
numhber in the command,

F <CE> rescts curesnf ciremit,

R7 <CR»  resets cirenit nimber 7,

The current circuil 15 circuil number one at power-
on, otherwise, it is the Bst circwit that data transfer
took place on, e, the most recent #om# or Con
<R = command determines the current cirewit,

Node that the active circuit in @ portable radio is
afwirys number ane regardless of the fink numbee If
che curren circutt of @ portable ix wet number one,
data frangfer iv Mlocked.

Acreset eauses all wndelivered data o be discarded
from the send and reccive quenes, and cdit huffor of
a circuit, at both ends {radios).

The reset of a cireuit will cause an indication {serv-
ice signal) fo be delivered on the other end of the
cirguit unless service signals are disabled on thar
radin. A scrviee signal will also be delivered to the
radio which initiated the resct if a problem oceurs
performing the reset {unless also disabled).

I the signal indicales either NET-DHOWN or DTE-
DHOWM, the circwil 12 ool operational. The NET-
DOWMN signal oceurs about & minute after the reset
command if not porformed. However, the reset of
the circuit is still pending resolution of whatever
problem exists, and no additional reset is needed.

Any other signal assumes normal operation of the
cirenil, See service-signal st items 28-31, and the
"Rips” parameter,

RESTart

The RESTart command performs a restart, which is
a resct of all circwits. For a network controller, this
resets all circuits. For a portable radio, this resels
only the one circuit.

Arestart is also aulomatically performed when
turning on power [o the network coatroller or port-
able modem, and on a DTR off-to-on transition if
Flow control = 2 (Rfto = 2).

A system docs not normally need to use the RE-
STart command.

Ian 15582
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SEL
PAD Paramelers

The SEL command shows and/or sets the values of
one of more of the PAD profile parameters.

All of the PAD parameters are controlled individual-
ly. These are the components of the profile. A
prifile is a complete set of PAD parameter values.
The active profile is the sct containing each value
currently in use for cach PAD parameter. To "SEL
a parameter is to modify the current profile. Writ-
ing the profile forces the Initial Profile 1o be the
saime a5 the active profile.

In other words, "wrile profile” sets the initial value
of all of the PAD parameters to the value currently
sef. "Profile Tnitial' sets all the PAD parameters to
their current power wp values,

The PAD paramelers are cither standard (CCITT
X.3) or non-standard (Monicor-defined). The
standard parameters are numbered from 1 through
22, and the non-standard parameters ace numbered
from 101 through }¥. A parameter can be referred
to by either its number or its name, Many "stand-
ard” parameters have been modified slightly (from

Multiple parameters can be zet or read by a single
SEL command, IT a value 15 sel more than once 1n
the same command, the last value prevails.
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I more than one parameter is being shown and/for
521, the parameter names (or numbers) are separated
by commas. The command response will also have
A5 MATY COMImas,

Toset a parameter, the parameter name (or number
is followed by the assignment operator (= or : or ;g
and a value, The value of any parameters not being
st arg shown in the command response {in the

corresponding position).

The response [ormal s one of mors commas, i two
or more paraméters are referenced, followed by a
CRLF. I a parameter value 12 being assigned, no
value is displayed in the corresponding position of
the response.

For example (slarting with Profile Edit):

command: SE P,E,FOn=2,6,F0L, 15=1<CR>

response: 16,1, ,23,80, <CRLF>

if algpaﬂ; of the command is invalid, no parameters
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The following PAD “SEL cters make up the
content of the PAD profile. A parameter can be
referred to by either its number or name (word).

Page 31

The four values in parentheses are the Editing,
Standard, Transparent, and Binary profile values, in
that order.

Number Name Max Profile Description
1 PFad = 255 {16,16,0,d) PAD =acapa char
2 Echo = 1 {1,1,0,0) logal echo enable
3 FOrw = 255 (2, 128,0,0) packet forwarding on certain char's
4 Idla = 255 (0,0,1,1% packet forwarding on idle-timor
5 TEle = 7 (1,1,3,3) Txl data flow control
& Bigs = 255 §23,23,2%,22) gervica signals
7 Brk = 255 (0,0,0,8) casponge to break
a Togs = 1 (0, 0,0,0) diseard data
El CER = 255 (00,00} CR padding in char-intecvals
10 FoLd = 255 (80,0, 0,0 line folding {insertion of CRLEF)
11 Baud = 15 Level Serial data bir rate (read only)
12 Rflo = 3 (1,1,3,3) RxD data flow conkral
13 Phuto = 25% (22,0,0,0) aute LF insert
14 LF = IE% (Q,0,0,0) LF padding in char-intervals
15 EDit = 1 (1.0,0.0) editing enable
1g Chel = 25E (127, 127,127,127} char delete char
17 LDel = 255 (24,224,224, 24y line delete char
18 DIgp = 255 (18,18,18,18) line display char
13 TYpe = 253 (22,3, 2) editing service-signals.
24 MaeRk = 255 [(Q,0,0,0 echo mask
21 PRRL = 1 {i,1,1,1} check parity (else ignore parity)
22 Walt = Zh5 [9,0,0,0) page wait
10L PFp = 1 {1,1,1,40y PAD-recall w/ 444+ enabled
102 Circ = 1 {1,1,1,4;) circult switch command enable.
103 Mode = 1 (1,1,0,0) pover=up mode
104 Itk = 3 (L,0,0,0) receive intrudes echo
105 Pohr - 2EG {43,43,43,43) walue of char trcated ac "plus” char
106 DLim = 255% {36,35,35,35%) circuit switch delimiter char.
107 Gard = 255 (Q,0,25,28) guard-time (40 ms units, 25 = 1 asec)
108 S0 = 255 {26,256, 26,28) Substitute character
109 DEad = 7 (Q,0,0,0) Dead-command test
Flow-contral = 7 (2:1,3,3) both Rfle & Tilo (REle is oodule 4)

Instaliation and Fclerence Manual, ER00GE2S00]
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The values and meanings below apply 1o the above
parameters. Mote that "(sum)* above the parameter
values indicates that several options are available
simultaneously by adding the desired values., The
parameter value is wero il none of the noa-zero
options arc desired,

Complete List of "SEL”" Parameters

Humber Hame Value  Meaning

e ——— e ———— e

13 Auto {=ucn) fints Carriage-Return/Line=Feed insertion
1 insert LF on CR in disassembled data
2 ipsert LF on CR in assembled data
4 insert LF on CR in echoed data
2 {regerved)
1la ingert CR on LF in disassembled data
a2 ingert CR an LF in assembled data
G4 insert CR on LF in echosd data
128 (resarved}
11 Bhud value serial data bit rate ;
O 110 bps
] 134.5 bps
2 300 bps
3 1200 bpo
4 600 bpa
5 75 bpa
[ 150 bps
7 1800 bpe
=) 200 bpse
e 100 bps
1 50 bps
11 nakt ucoed
iz 2400 bps
13 4800 bps
ia 2600 bps
15 192.2 Xbps
¥ Brk [ sum} regponse to break on TxD line
il Break Ignored (except escape from command entry
= always done in command mode) .
1 {reserved].
2 Reaet Cirouit.
4 Indication of break XXX-Bek-NEXcrlf
(owerrides slmple bek-echo if eche is on)
8 Egcape from data-transfer mode.
ie Digrard output (sets TOss = 1)
3z (resarved) .
B4 (reserved).
128 Send RxD break on Reset signal
{even 1f service signals puppraessed).
16 Chel valus char Delete char - command character for
character—-deleta aditing
10z Cire /o circouit switch command enable/disable.
o R value CR padding in character-Lintervals
L] none

cithear gpecified idle follows CR
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% Complete List of "SEC Parameters
Number Name Walue  Meaning
104 DEad walue  Dead=command test
o no dead-gmd best.

other dead-cmd cancellation after 2.5%86 * 2%n geconds of idle
(S5/10/20/41/B2/164/328 mec).

18 DIep value  line display char (repeakt)

106 DLim value  @ireuit switch delimiter chare.
2 Bcho /0 local echo enablefdisable
15 EDit /0 editing enable/disable

Flow-control set walue of both Rilo & Tflo (RBfle is st modulo 4)

1 FoOLd value line folding (lnsertlion of CRLF)
Q nGTE
BV fold line after nth printing char,
aggume cursor obays in last calumn
odd fold line after nth printing char,
agsume cursor always mowves

3 Flicw {aum} pasket forwarding on certain characters
Mo data forwarding on any character wvalues.
1 0-9, h-2, a-=z 48-57, EB5-90, 97-122
) 2 CR 13
4 ENg, ACK, BEL, ESC 57, 27
& DCz, CAMN, DEL 1g, 24, 127
15 ETY, EOT i-4
3z HT, LF, VT, FF 9-12
S all othes contesl Q-By &y 14-17, 1%-23,
25-28, 28-31
128 {regervead) [{reserved)
1oy Gard values guard-time [40 ms unite, 25 = 1 =az)
4] Guard interval is one second for +++

and HfA for cirouwit switeh
other Guard interval in 40 ms units for +++
ang gircuit switch

4 Idle valua  patket Eorwarding on idle-timer
0 Mo idle-timer forwarding
other  idle-timer forwarding interval in 10 me unita.
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@' Complete List of "SEC Paramelers

Humbxer Hame Value  Meaning

104 INtE | =) ey intrudes echo
tf Bcho is oni
1 Row with extra CRLF separator between Rov & Echo
and vice-versa (else no extra separator).
2 Row anywhere in echo (else Rov bebtweoen echo lines

only, not in middle of line entrey)
if Echo is off:

o Rev from current circuit only (unformatted data)
1 Rov from any circ while on cire zero (formatted data)
2 Rev from any circ while off cire zorc [(formatted data)
Hobe: "formatted data” means each packet is formatted
as followe, where the digite indicate the
circult number of the receilved data:
<prefix> <digit> <digit> <data» <suffix>
The format alse applies to service-signals if
they are enabled. See the "PFacilities Protocoln
commands for prefix and suffix details.
17 LDel value line delete char
14 LF value LF padding in character-intervals
o nona

other  epecified idle follows LF

20 Hask {=uam) echo mask
o Hone masked (all echoed if atd-par £ 2 = 1)
1 CH 13
2 LE 1o
) VT, HT, FF 9, 11-12
g BEL, BS =5
1& ENQ, EsC g5, 27
3z 50H, STX, BTX, EOT, ACK , Y, ETH 1-4, &, 21, 23
&4 editing chars of par's 16-18 <tha par valuas>
1zs all other ckrl, DEL O, la-20, 22, 24-2&,

28-31, 127
noke: WOHSXOFF ace masked if sbd-par # 5, 12, or 22
ArE Non-zZepo

103 Mode wvalue power=up mode
o data transfer mode
1 command mode

1 Fad value FAD escape char

o No ascape-character
othars Eacapds w/ that sharacter

21 PARL 1/a check parity / lgnore parity

1as PChr valve  wvalue of char treated as "plus" char

141 PPp /0 PaD-racall w/ +++ enabled/disablad

qﬁ% 12 Rflo walua FxD data flow control (see Flow Control section)
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) Complete List of "SEr” Parameters

Humbar HNams Value Heaning

& Sigs { Sum ) service silgnals
1 - All service asignals in either mode (except prompt).
else No signals in data-transfer, all in command
(except prompt)

2 Echo in Command Mode [else no echo in coosmand mode).

E Frompt service signals [apply only to command mode)

B Raset /Disconnect slgnales are deferred to data-tranafor
{on the corresponding circuit).

18 Reset fRestart codes spelled ocut instead of numeric.

32 Prefix instead of CRLF precedes reset service signals.

LT Suffix instead of CRLF follows reset service signals.

izz Prefix/suffix are added beforefafter circuit-switeh
s2ignals [ "echo” of command).

108 Sl valua  Substitute character
o uae eresr char as ias.

okhegs uaed to aubstitute for errors in the event of received
TxD parity error.

5 TL1o value  TxD data flow control (see Flow Control section)
8 TC8E /0 discard datas - discard all rewv'd data [/ discard none.
19 TY¥pe valus editing service-signals.
% a ne response sent to terminal
i gend VY [92) to dte on any deleted
edit-buffer character {(printing terminals].
2 send BS 8P BS fto terminal on deleted echoable graphic
edit-buffer character {display terminalse).
a8 aend B3 Lo terminal on delebed echoable graphlic

edit-buffer character.
obther  send that valug char on any deleted
adit-bpuffer characters.
Hota: *graphic" character is betwsen 32 and 255, except 127

("printable®).
22 Wait wvalus page wait functicn
O none

other return PAGE and walit for X0 or echoed LF w«hen the
specified nupber of LF's are dellivered to RxD.
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SEt Autn

This parameter controls whether the radio inserts
extra <CR> or <LF=> characters into the receive
data stream when <CR > or <LF> is recognized
in the transmit andfor receive data.

SEt BAud
This eter is read-only and indicates the current
interlace specd.

SEt Brk

This parameter controls the response of the radio
when a break is ized on the RS-232 TxD line,
An gxtra option allows the radio to send a break on
the RxD) line when a reset signal oceurs,

The radio can detect and generate short {modified)
break signals if the corresponding Baud options are
enabled, Otherwise, the transmission of a short
broak tooa radio 12 mterpreted as a WUL character
{with & framing crror).

If the value contains 128, then anytime a resel indi-

cation pceurs (or would oeeur i "Sigs” set for
sup&::asiun}. the radio sends a break to the terminal
om the BxTr line.

SEt Chel

This parameter determines which character pecforms
character-delete editing.

SEt Cire

This parameter enables or disables recegmition af the
circuit switch command.

SEt CR

This paramcter allows the radio lo create a desired
idle time ing) following any CE, delivered on
the BxD bne, Ths s mostly used only by teleprint-
ers which do not have buffered inpuf and flow
control,

EEt DEad

This parameter allows the radio to cancel a partially
entered command after a specified dle ime,

lestallation and Reference Manual, 13000870001
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SEt Mzp

This parameter determines which character performs
line display for editing purposes, Line display
echoes the cditable content of the current
editfeommand buffer.

SEt DLim

This parameter determings which character 1s recog-
nimcc?a&thc eireuit switch delimiter,

SEt Echa

This parameter controls whether local echo is ena-
bled or disabled in the data transfer mede. Local
echo in the command mode is controlled by the Sigs
parameter. Echo also changes the meaning of the
IHir parameter,

SEt EDit

This parameter controls whether editing 15 enabled
or disabled in the data transfer mode, Editing 1
always enabled in the command mode. With editing
on, & Tull packet in the edit buffer 15 nod a forward-
ing condition, Tnstead, the odit buffer is able to be
forwarded when it fills to the point where flow
control shuts off {or would shut off if Tfo was not 4
or more). Editing also disables the idle timer.
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SEt Flow-control

The “Flow-control” parameter is aciually shorthand
for two diflerent parameters, one for TxD flow
contral and one for BxD flow control, The Tio
parameter is set Lo the oow value, while the Rila
parameter iz 2ol o the new value modulo four,

IT"RAla” {# 12} is not equal to "Tfo” (# 5) modulo
4, then "Flow-control® will indicate “Mixed” instead
of & number.

The default flow control for the Edit and Standard
profiles is software, and for Transparent and Binary
profile is hardware,

Although the DTR signal is not vsed for flow con-
trol when the flow control s sollware, il 35 used to
disable or cnable the RS-232 interface,
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SEt Bfln, SEt Tilo

These commands show or set the flow control op-
tions for the RxD and Txi» data lines.

Note that Tflo between 4 and 7 its the preven-
tion of overflow al the input bulfer, but wall permit
undetected data overflow at the edit buffer, so the
hostterminal muost know that the edit buffer has
room for what is sent to a circoit to prevent possible
data loss.

Alzo nide that avto-insertion of CEJLF can affect
Mow control shightly by virtoe of any extra charac-
ters added to the edit huffer (inscried).

See the following table for RxD and TxD flow
control options.

Rl Bx[ meaning

0 (THo not 0): same as 1, except DTR disables serial interface while (FF.
(T s 0y BETS/0TS flow contrel (RTS controls CT3/BxD, T3 may drop as needed o hmin TxE),
1 HONSKOFF received on TxD enables [/ dizables BRxD, DTR s jgnored,
2 XON/XOFF received on TxD enables/disables RxD, DTR signals DTE-Down while OFF, a restart is

performed when DTR goes from OFF to ON {all circuits are reset),

3 DTE enables/disables RxD) while ONJOFF,

THles Txlr meaning

] (Rflo not 0): same as 1, except CTS is always OFF.

(Rilo is 0 RTS/CTS Mow control (TR enables [/ disables BxD and CTS, CTS will also go OFF as
input buffer exceeds 191 characters, or the current edif buller croszes the "foll” mark, or the current
circuil status is mol operational,

1 XON/XOFF sent on RxD as input buffer exceeds 191 characters, or the current edit buffer crosses the
“Tull® high-water mark (assuming the entire input will go to the current edit buffer), or the current crcueit
statug changes, CTS is always ON (after power-up testing completed).

2 same as 1, except CTS reflects circoit Up/Down: CT35 is OFF in data transfer mode during reset or
remde-DTE-down, when the current areuil 1% nel aperaional,

1 TS changes as the input buffer execeds 191 characters, or the curreot edit buffer crosses the "ull” high-
waler mark (assuming the entire input will go to the cureent cdit buffer), or the current creuit status
changes, XON/XOFF 12 treated the same as any other data,

4 same as 0, eeeept edit buffer and “full® mark are ignored.

5 same a5 1, except edit bulfer and “lull® mark are ignored,

fi same a5 2, excepl edit bulfer and “Full” marck are ipnored,

7 same w5 3, exeepl edit bulfer and “Toll” mark are ignored,

Monicor FRoctronic Corp.
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SE1 FOLd

If non zero, this parameter causes a <CRLF= to
be inserted into the radio RxD output stream when
the next character is a “printing” character, and the
specified number of printing characters have already
been output since the last < CR > was oufput on the
Exl? ling,

REt Flrw
This parameter cnables the transmission of the
specified scts of characters 1o constitute a forward-

ing condition for all characters transmitted on the
T« lines 500 Far.

SEt Gard
This parameter controls the goard time interval for
the pluz-plus-plus and circuit switch commands,

SEt Idle

This parameter sets or disables the idle timer intee-
val for idle based Iurwurdiug of data. The idlc
timer is disabled if the interval 1s sel 1o sero or EDit
i= enabled.

SEt INur

Thiz parameter controls the intrude function, which
differs with Echo off or on. With Eche on, INtr
selects the degree bo which echoed data and received
data are kepl apart,. With Echo off, 1Ntr sclects
whether received data is delivered from every cir-
cuif, cach packet framed, or 1= delivered only from
the cuerent cirouil, unformatlted. Intrude frames
data v preceding each packel with the user selected
prefix and & two digit link sumber, and Tollowing
cach with the wser selected suffx sirng,

S5Et LIkl

This parameter determines which character performs
the line delete (or "cancel command”) editing fune-
Lism,

SEtLF
Similar to CR, except applics (o delivery of LF
characters,

SEt MAsk
Thiz parameter selecis groups of characters which
are mid 10 be echosd when local echo s on,

SEt Mode
This parameter determines which mode s active al

power up.

SE1L Pad

Thiz parameier sclects the character {or selects
"none”) which 1s recopnized as g PATDY escape from
data transfer mads command,

SEt PARI
This parameter determines whether partty is checked
ot ignored. (Sce the SUR parameter).

Monicoe Rlectronic Coap.
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SEt PChr

This parameter selects the “plus” character for the
plus-plus-plus escape command, and the command
terminator equivalent to <CR > in the command

made.

SEt PPp
This parameter cnables or disables recognition of the
plus-plus-plus escape command.

SEt Sigs
This parameter selects among several service signal
options, including “suppressed™. 1L also enables or
disables local echa in the command mode,

SEt 5Ub
This parameter selects the characier to be substituted
for & TxI¥ parity error, or disables substitation.

SEtL TOss

This parameter enables or disables the discarding of
all received data. I vou enable TOSs, vou never
receive any data.

SEL TYpe

This parameter selects the tvpe of aditing service
signals gencrated, or disables them, The correct
vale depends on the type of ferminal or emulation
being used.

SEt Wait

This parameter sclects the page size for (or disables)
the page wait function. This function allows a user
Lo preveol more Lhan one screen full of data from
being delivered {and scrolling off of 1the display)
antil the vser 13 Gmshed wath o

Installation ard Refercnoe Maneal, 1300085000 Jan 1%
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Status

Status Commands (Subcommands)

The status command provides an indication of
current packet and edit buffer input and cutput activ-
ity for any circuil, Status from a network controller
shows faformation about all dreuits confi far
the network, Status from 2 remote radio shows
information about the only circuit to the network
controller.

These commands are available both in the command
made and in the data-transfer mode on circwit zera,

nn show status, circnit sumber on
Tetext> echo specified text (multidrop only)
i show status, all circuits, binary form
" show status, all cireuits, tabular form
Battery show battery status

Events show event counters

Incoming  show incoming list

Outgoing  show outgoing list

Timer shaw power-on tmer
Lero show event counters and resct to 0

The status subcommands (accessed in data transfer
maode on circuit zero) utilize (he same parameters as
above, with the exception of nn and nooe (there is
never a valid “current” circuit on circuit zero).
Responzes are the same. The use of cireuit moro to
access status subcommands is faster than cscaping to
the command mode and back, which is considered
impractical for program use,

Mote that a <CR> sent to circuit zero by itsclf
{withoul a preceding subcommand word or lgtter)
will return "ERR < CRLF=", The word "status”
for "2} by ilself in the command mode returns the
current circuil status, if there 15 a valid current
cirguit.

Status ©

The optional quate subcommand (%) echocs any tex
:;;}jlp]:n:d following the quote in the command, &nd is

y available with the "a” Armware version option.
The text can be from O to 189 of any characters
excepl CR.

Status % and Status *
The ™" status subcommand provides complete
information for every circuit in the radio, but takes

16 characiers per ciceuit (plus a heading line) to do
s

Momicor FRoctronic Comp.
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The "%" subcommand provides the same informa-
tion as the "*" command in a compact one-charae-
ter-per-circuit format (plus a CRLE),

An example of § * <CR = where three cireuits
EXASD 15

tira Rev Snd engaged
1 Heb-Dawn
2 a 2+
3 4] L -PAD-
The value of "Rev” and "Snd” for a cirewil is 1he
number of packels awaiting transfer to the local
terminal of remote modem in the reccive and scnd
quenes. This can he wp 1o two packets in each
direction. If the cirewit is not ready to transfer data,
the cause is shown in place of the *Rev” and “Snd”
values.

The next character following the “Snd® valee indi-
cales the following about status of the edit buifer for
that circwit, which may contain date not vet assem-
Hed into packets

Char __Edit Buffer Tl Flpw Control
(blank) Empty Flow On

+ Mot comply Flow On

* Mearly Tull Floww O

X Full, next chirr discarded  Flow OfF

The current PAD circuit is indicated by “-PAD-"
being returmed under the "engaged” column.

The "5 response is comparad to the ™" response
in the following table,

Maote that "% returns " - < CHR> <LF=" if the
quota is zero for the network controller (three chars,

the first being *minus® or “dash™).

Mote alse that when (he characier is °p* or greater
(hits 4,5 and 6 arc all 1) that the least significant bit
(it 0} indicates the presence of a service signal if
zo1, and therefore the need to switch to that cirewit
(even if service signals are being suppressed).

Thiz corresponds to a ™" response where the
Fev/and status contains the *-5ip" suffix,

Jam 15559
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@ H - The walue of Quota for a network conteroller, or one for a remote modem.
<LR> Carriage Return character.
<LF= Lina Feed character.
x - Mot specified, ignored, or don't care.
2 - Same as X above excepb that at least one bit 2 in char L= zero.

<-—gogrresponding-->
commeand : e % <CR>

response: W + 1 lines, where sach W 4+ ¥ chars, where the last
lime ends with <CR»2LF>, bwo chars are <CR=<LEP> and
the Eirst line is a header, the others are ordered by
and the others numbered and the corresponding circult
crderad by cigcuit number. mumber .
The number of chars per line Each atatus char fg a walue
can be le, 21, or 22. from 48 to 122 {30h to Tah).

examploes: {AS0CILY {Binary) (ABCII)
cire Rev Snd engaged <nona> <ona>
X ® xx —Pab-
xx Reasbiing
¥x Reget=5ig
®¥ Net=Down
#x HetDwnSlg
#¥% DTE-Down
xx DTEDwnSig
HK ®
HE H+
E x=
@ b s F
ik s
Hi 1w
HHE S
MK HH
HE

HIH
M HX
{mimimnam}) 1

a
{maximuam} a9 3xX  -PAD- [future)

oM Oh M oM oM oM R M KK OM MK KK
[aRsR=NsNalslalsRululslolelsle el
LB M OB OB K R R b R O ek ek b b et e B
L S B T I B B O e - T Sl Sl S S S S -
[ETIN S I - R R P e A e
s O L= = TN T e T R i -
OO E NN DO NN K oo
Bl 3R 1 M B MO MMM DD e DO R
DO 0N B EE RO RN
BOS R e O -E O S o R R

(SR =N N R A

Mote the following for the "52° ASCI colum in the
table:

I}y These chars assume the " values (under the *

eolumns) are at the minimum.

2} The values from " to "z are resenved,
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Status Buttery

This command displays *Down’ if the battery is low
enough for the red lamp to flash, or "Okay’ other-
wise, The response is six characters including a

CRLF.

Status Events

The Events subcommand indicates the values of
several internal event counters {such as characier
errors), and followed by a CRLF., The event coun-
ters resct [o G3280 on the next count after reaching a
maximum of 63535, The counts, in the order diz-
played, are:
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Write

Farameters that have been changed during the ses-
siom can be permanently stored and wsed as the
default power-on condition when the unit is turned
on again,

Enter the first letior of Baud, Facilities, or Profile,
then type <CR =, This command requires a con-
firmation. Type Y for ves, any other character to
abort the command. The command sequence is:

1st input {TxD) parily error, replaced w,/ SUB {param # 108)

ind  input buffer overrun error (discarded characters)

3rd input interrupt lost characters (UART bulfer overrun, discarded)
Ath detected character framing errors {mizsing stop bits)

Hh received radio false starl {modulation error before 15t char)

&th received radio frame failures (format errors, ele)

Tth received radio modulation error before end of frame

ath received radio frame too long for curcent link size

9th radio transmitted possible crrors {correctiable)

lih  edit buffer overrun (discarded characters)
11th  TxIx frame overrun error

12th  received radio frame w) bad CROC

13th dynamic pell lost

Maote that cownters 1, 2, 3, 4, and 10 count arrors
which arg NOT correeted by the radia,

Status lncmnln?

Display a list of any circuits having data or signals
for rm:al delivery. The numbers are separated by
commas, of iz a "' if none, and followed by a

CRLF.

Status (utgoing
Display a list of any circuits having data or signals

Lo b tramsmitied (o or acknowledged by the other
end of the circuil, The numbers are separated by
commas, or 15 & "-" if none, and [ollowed by a
CRLF.

Status Timer

The Timer subcommand indicates the number of
seconds the radio has been operating (to two decimal
places). At about 43 year the timer is reset to 1/3
vear. This may be uwsed as an allernale way Lo
detect undesired power evchng of a radic {which
CAUSES Circuil rescls).

Status Fero
The status subcommand "Zera” has the same Indica-
tion as the "Events” subcommand, and resets the

COUTEEES [0 2,

Bonioor Elect o Comp

Write Baud
Writes the current Baund setting as the power-on
default,

Write Facilities
Writes the current Facilities valucs as the power-on
default,

Write Bawd
Writes the current Profile of "PAL” paramelers as
the Initial Profile.

Mote:

Core should be evercised In using e Wrie com-
mnd qitomalically within an application program.
If frequens configuration changes are needed by an
application it is best fo make those changes as
ngeded, bul nol "Wete" each change. The applica-
frew gofiware woudd therefore agmect the mogt recent
confipuration to be lont when power is momentaniy
ferred off

The portable modem and Network controller use
non-volatile memory to save the initial configuration
seltings for use at power-on, This type of memory
does not depend on any continuous battery voltages
to retain the settings. However, the maximum
number of cveles 15 only specified (o be ten thou-
sand. {There is no limit on read cyeles). This is
more than énough when applied in a reasonahle
way, Bul using "Write” every minute, for example,
could spend the ten thousand write cyeles in less
than a month (40 hour weeks).

A good rele of thumb would be that "Write™ should
nob be exccuted as a butlt-in Tunchon of regular
application software.

lostailation and Reforenoo Manval, 1A000-H23-001 Jan 1559
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MULTIDROP OPERATION

Multidrop operation completely overrides Link
Operation, and requires the terminals and for com-
pulers Lo suppl;cl?n: radio protocol. If this s not
whil vour system needs, see the Link Operation
Section,

Multidrop operation can be enabled only in radies
ordered with the "a® firmware version option. A
radio using multidrop operation broadeasts data
immediately as a terminal beging to send it All
lerminals can receive all data. It is left up to the
terminals to coordinate transmission timing and
error correction.  This capability is typical of ordi-
nary iwisled pair multidrop systems.

The concepl of cromts, flow contral, PAD inter-
face, packels, errer correction, and most of the
configuraton which s assodated with radios usng
Link Dpcratiﬂn dizappears when using Multidrop
Opeeation, {Sec figure 3),

Although multideop operation is completely different
from link operation, multidrop does uae the PAD
command mode interface of link operation for
configuration functions.

Fropertics of Multidrop operation are as follows:

A, The M200OT and M2000S have identical muli-
drop interfaces. The radios are not “contral-
ling,” and there is no bulli-in polling, however
there is an inherent difference in power-supply
cApECily.

E. All radio transmissions are directly and only
instigated by the terminal. There are no auton-
omous radio fransmissions such as built-in error
correction acknowledgement or retransmission.
The radio will ignore any perceved channel
activily when the port inshgates transmizsion,
The radio cannol receive its own ransmission,

C. The network layer is disabled (no circuits, no
circuit switching, ote) and the radios instead
operafe in & broadeast fashion. All radios can
deliver the same received data to their ports, but
full and correct reception by cach cannot be

guaranteed.

[, A a given instant, the radio receiver canmol
reliably distinguish between ambienl nosse and
wser data, so0 some "nose” 1z expected fo be
delivered as wser data, since hnk-level error
detection 15 ool provided,
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E. The omission of link-level error detection
allowsz delivery of any received data o begin
without waiting uatil the entire frame has ar-
rived and boon verified or condemned. But the
receiver modulation-level detection remains:

1) Dretection of a modulation error prevents the
receplion and delivery of data following the
guestionable bit,

2} Full data reception is expected to fail whea
more than ong radio transmits at the same
time (or one overlaps another).

3} Longer data frames are more likely (o be hit
with an error, and therelore bave a reduced
effective range and coverage.

F. The DTR signal:
1) When the DTR signal is OFF:
The transmitter cannot be engaged.

The transmitter 15 shut off if i is already
engaged.

All data sent to the port is ignored.

The transmit buffer 15 cleared {data 1=

discarded).
Any received data is delivered o the port,
2) When the DTR signal is OM:

Any data sent to the port is buffered. The
buffer is & FIFO bolding up to 255 charac-
ters, though more can he added as they are
used, If buffer overflow ocours, bufler
input is disabled until the buffer is exhaust-
cil.

The presence of buffered data engages the
transmitter, and keeps i engaged ontil the
data is exhausted, cansing the transmilicr (o
be turned off. This uninterrupted sequence
is a frame, S0 data missing due to send-
overflow or receive errors will always be al
the “end” of delivered frames.

The shsence of buffered data allows data to
be received and deliversd o the port,

Installxtion and Belomonos Manual, TH00-523-001 Jan 1599
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Page 43
3) The DTR signal is sampled every 10 ms and ;

whengver Jata 1s senl Lo the serial port. A If the radio ports are set to cight-
fast-response fslow-decay DTR filter is bits /mo-parity, and the user actually
provided sinee: deals in seven-bit-with-parity data, then
i fact the parity bits are actoally sent
Amy ON sample is treated as QN across the radio,
Any 2 syceessive 10 ms OFF samples If parity is vaed by the radio serial
with no intervening serial input OM port, then the radio replaces any re-
samples is treated as OFF, ceived serial character having had
parily wilh the SUBstitute character
Ci. The CTS signal (1A hex) for transmission over Lhe
radio. Any received radio character-
I} The CTS signal is OFF while the radio is value higher than 127 will be delivered
recciving and beginning to deliver data and with "had” parity if delivering 7 data
while actively delivering data, bits with either odd or even parity. B
e
2} The CTS signal is OFF for at least 15,/4200 Any trailing bits of data less than  bits E
seconds if at least one character is heing are nol delivered, b
delivered, but can go ON before delivery of £
the last character beging (4800 bps radios). A 4800 bps (2400 bps) radio ransmits B
GO0 (3000 characiors per second, i
31 The CTS signal is ON while the radio is i
receiving no data. 3} The data sent over the radio is scnt and B
delivered as soon as possible. With trans- £
4) The CTS signal is ON while the radio is miller power-up selthng Ome, and olher i
transmitting. overhead, the first character sent is deliv- !
ered approsimately 12 mz after being sont B
5} The TS signal momentarily switches OFF (4500 bpz radios, does not include zerial 5
as E'n:qu::n;%,' as noise appears to be possi- port transfer time, which depends on the i
ble detected data, (Frame reception aborts respective serial port haud rates). i

before the first character).
I. The green lamp {send lamp) is on while the radio

&) The CTS signal can optionally be wired to is transmitting, and is off while the radie is
DTR to reduce the probability of collision receiving. The usual associalion between fash-
of multiple transmitiers for a nen determin ing green and the presence of data 1z disabled.

istic protocol (a protocol where muliiple
radios are not precluded from transmitting I Configuration Commands for Multidrop Opers-
il the same lime, or "colliding™}, tien Each of the following iwo commands
dizables the other:
FL Drata senl over the radio:
1} “Facilitics Link Enable” provides the usual

1} The data sent over the radio has a prefix link operation where the network controller i
characier which is automatically added by is a controller and & remote s controllsd -..
the transmitter and stripped by the receiver, providing permanent virtual circuits for the
&0 is transparent. This prevents a remote in attached terminal’s, and disables Multidrop
link operation from automatically respond- Operation, This is the defanlt.
ing to what could otherwise appear to be a

oll, and reduces the probability of noise 2y “Facilitics Multidrop Enable” provides the
Ecing mistaken for delverable data, Multidrop Operation and disables the usual
Link Operation.

2} The data sent over the radio has cxactly
eight bits per character {synchronous):

All 256 eight-bit data values are han-

dicd transparently.
Mo butlt-in parily, stop-bits, ele, are
added.
Monicor Flectronic Corp. Imstallarion and Referoace M, TEKK-REHKN Jan 1999 i
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E. Modes. The vaual distinction between com-

mand-mode and data transfer mode (or commu-
nicate mode) also applies to Multidrop Opera-
tion, The communicate-mode is the initial
mode at power-up if the "facilitizs” have been
“wrilten” with Multidrop operation enabled
{overruling "Mode™). The “communicate®
command is used {with no parameters) to switch
[rom the command to the communicate-mode,
The DTR signal is ignored in the command-
made. In the communicate-mode, while DTR
is OFF, the scquence of three “plus® (PChr)
characiers senl to the senal port, preceded by at
least one second {(Gard tme) of wle, followed
by at least one second (Gard) of wle, and with
leas than one second (Gard) of idle between
each character, will cause cscape from the
communicate-mode to the command-mode,
While DTR is (ON, this sequence cannot be
recognized.
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L. Multidrop Configuration. The PAD profile has

no effect on Multidrop Operation. There is no
flow control, and there are no service signals
(modem generated character strings) in the
cemmunicate-maode, The "Facilities Link”
settings also bave no effect, However, the bawd
command setlings operate normally. The serial
port should mormally be 2ot (o a higher baad
than the radio bit-rate, otherwise:

1} The transmitter will catch up with the data
being senl 0o the senial port and “rus-out”®
before the user finishes sending the rame,
therefore having to restart and incur more
overhead,

1 The receiver cannot deliver data as fast as it
is recoived, incrcasing the fime before a
given terminal can “turn around® a
TCSPONSE.

3) A separate 235 character FIFO buffer is
used for receiving defivery. Delivery of a
given frame will be terminated at the first
character which overllows this buffer, This
oceurs for long feames iF delivery s slow.

Instaflation and Reference Maneal, 1300087001 Jan 1999
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T*D | pemut
Builer |

L R e
— T ix
Bulfar

[nput bufler

nel emply
| - Traasmit enable
LTR ’ Reccive dizabla
= Green lamp co
Clear input buffer,
= Enable plus—plus-plus detection
CTS
= Heceiver Husy
Figure 3
% Eadio i Multidrop Operavon (Daca Trassfor Maode)
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APPENDIX
&

SERVICE-SIGNAL LIST

The following character strings can be gencrated
the radio and delivered o the terminal under ﬂl:g
indicated conditions, The signals are preceded
and for followed by a CRLF pair unless otherwise
explicitly indicated. Signals of the form < pame>»
are indicated elscwhere by the name. All-caps
names are ASCII cantrol characters, e.g.
< CRLF®> is the Carriage-Return/Ling-Feed signal.
The items preceded by **° are modified or new
since version 2.0 (items 12, 16, 36, and 35).

#) name or conditions for generation
service Bignal (one or more lines) «<--—- conditions (if any)

1) beep (response to errer character when echo on):

<BEL>
) alert:
=CRLF BEL CRLF>
3y title
4) nobice:
"Copyright (e} 19%3, Monlcor Electronic Corp,®
"R1l Rights Reserwved.’®
@ %) Lean:
"Hodified: Mmm Jd, yyyy, hhimm:ss.’
5} fackory:
*Factory Data Fallure'=BEL CRLF=
1) config:
"Configuration Fallure <B3L CRLF>
T) rule:

*Confligurakion Overrule'<REL CRLF:=>
%) pwr-up {power=up in command=-mode):
<alerts <title> <notlcex

<alerts =——— only if wunusual condition(s)
<kosts <——- upusual: if unreleased firmware.
<factory> =——— upusual: if identity failure.
<ponfig> “——— upusual: if BEROM config error.
<rula> =——- cnly if default-plug powec-up
<CRLF> <helpr  <-—-- omitted if unweual conditionia)
sprompts

10) prompk [command mode):

LE N
prompk  [test mode):

"Tx modulation:
prompt (write command mode):

"Write initial walues, Yes? °
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% Service-Signal List, Cont.

11y help:

"Cormands: !

! Bawd -

! Communicate’

. Defauls’
Facillities"®
Help Fild
Identify!
Profile!'
Remet *
RESTack’
SEL!
Status”
. Write”®

* 13 responses to Write command (to write power=-on settings):
‘Batteary Too Low® <--- if battery too low to begin write.

‘yarifiedse w==-= if all data compares ok.

‘E-srror—-i° <—--- if any data fails to compare.

“factory> #——— if factory failure caused erccor.
13y feold (folde delivered lines when folding is waed):

CCRELF

l4) page (waits for user before ascrolling past page if page wait used,
followed by a <fold> when resuming cutput):
<CH>'PAGE"
1%y profile query responses {(one of the follewing apply):
*Bimary’
"Binagy Modified®
% 'Editing'
"Editing Modified®
'Standard'
"Standard Modified:'
"Transparent’
"Transparent Modified'
"Initial [(Binary-mod)’ {(Initial is a modified
"Initial [(Binary-mod) Modified' profile when written
"Initial [Bditing-mod)” to the EERDM)
"Inmitial (Bditing-mod) Modified'
"Initial (Standacd-mod)®
"Initial [(Standard-mod) Modifled'
'"Initial [Transparent-mod] '
"Initial [(Transparent=-mod)] Modified:'
* 16} responses to the SEt command with no parameters [assumes Flow-ctrl)

"Flow-ctrl = 0 (RIS/CTS half-duplex)'

"Flow-ctrl = 1 [(XDH/XOFF) '

"Flow-ctrl = 2 (XON/XOFE w/ Fail)®

"Flow-ctrl = 3 (DTRS/CTSE)'

"Flaw-ctrl = 4 (RTS/CTS half-duplex, ignore circ)’
"Flow-ckel = 5 (HONSHOFF, Llgnore cire)”

"Flow-ckel = & (XOH/XOFF w/ Fall, ilgnore circ)'
"Plow-gtrl = 7 (DTRSCTE, ignore clro)”

responge to the SEt Flow-ctrl command, depends on Rilo and Tfle value:
"Flow=ctrl = Mixed' <-—-— Rflo and Tflo 4o not correspond
"Flow=ctel = n-” <=== (where n is 0 Lo T7)
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17) parameters (response to SEL * command, non is a 3-digit number with

spacas for leading zeros, and azaa iz a parameter npame with trailing
spaces if less than 4 characters):

"mnn aaak = ann’
18) baud {(where xxxx is speed, pppp is Even/Odd/Mark/Space/None, y is data-
bits, and z is stop=blca)
"RE-232 Bet Lo MMM bps, DPpp ¥ £
19) response when pumeric parameter is not a valid circuit, and n a number
up to 5 digite):
"ERR: n Not A Circulb’
20) response when command is nob curcently supported:
"~RAbhgent-"
21) ildentify freguencys
"Fredquency: nnn.nonnn MEz'
22y identify petwork ID number:
"Het ID #: onnnn’
23y ldentify gerlal numbers:
"serial #: nonnn®
24) response to communicate command:
nnt w=== opnly Lf nn not specifisd in command.
lcmll
25) response to Status Babbtery comunand:
"Okay” c=== §if battery not low.
" Do Cm== if pattery iz low.
28] typlecal response to Status * command for guota of 10:
‘glee Row End engaged”
% ! DTEDwnSlg °
DTE=Down
HetDunsSig °
wet-Lown
RegeC-5ig
Regstting
mn n¥X -PabD-"
n n* !
n n+ !
1o n n !
27} pre (where <prefix> lg Faclilities Protocol Prefix characters):
= CRLF™ w=== if “5igs"® 32 is disabled.
“prefiy <=--- if =3igs" 32 is enabled.

28y auf (where <guffix> iz Facilities Protocol Suffix charactera):
= CRLF <m== if "5ige™ &4 iz disabled.
<guffine =--— if "Bigs™ &4 is enabled.

1
1
Rl

[TEIE- O, AT, Sy POy Ny

= = & a4 a4 2

Monboor Thectronic Corp. Instalkation i Relensnos Manual, 20000825001 Jam 1955




33y reaspanse Lo "PY oayntax help:
TP

33y general syntax help possibilities:
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22} reset and restart indication signals {where x is cause code and y ia
diagnostic coda):
=pri="RESTART x y <suf>
=pre>"HESTART ERR y'<guf> =——— eguiv x=0
wprex="RESTART LOAD v'<suf> <——— arpaiv x=3
<pre*'BESTART UP y <sufx Cmme gguly k=7
<pre="BESET ® y'=sufx
“prex"RESET DTE=DOWH y'=auf> <---= &qqiv #x=1
wprex="RESET BMT-ERR y'<guf> f——— Ouiv x=3
“prex'RESET ERR y <suf> <-=— pgulv x=5
<prex'RESET LOAD vy <sufx we—-—= gguiv x=7
“prex'RESET DTE-UF vy '<sufs <-—-— |guiv x=%9
<prex'RESET KET-UF vy '<suf> <-—— eguiv x=15%
=prex ' RESET NET-DOWN y'<suf> <-—— eguiv x=27%
<proe='RESET DTE y'{auf} <——— pouiwv x=0 ar x>127
0} cause codes for reset & restark signalsa:
a wemee pogkart, local procedure error: diag 17, 41.
3 <-=-=- ragtart, network congesticn.
T <-=-~ rastart, network ocpearaticnal.
i “=-= raget, OTE originated reset/restart.
1 <=== raget, remote link out of order.
3 <—--- reset, remote procedure error.
5 <—--- raget, loral procedurs ercor.
T =——-- rase:, network congestion.
=] <——- réoet, remote DTE np¢ratianal.
15 w=== raget, network cperational.
At 2% === reget, network out of order.
s 128 wo 255 === OTE originated reset frestart
31} diagnosetic codes for reset & restark signals:
a <—--— no additional information.
17 <—-— received restart confirmation {(remobe epror).
27 = caceivad reset confizmation (remste crror).
28 <-—— received non-reset during DTE reset request.
a7 <——— REJECT not paomitited.
gl “£——— received restart with circuit sumber non=-zerc.
51 <-—— peset indication time—ouk.
b <-—— rwestart indication Lime-out.
H1 fe== improper DTE cause code,

* «=gll walld pogsikbilities separated by spacess
<repsat of command response prior to “IME

*<ohars'
I{ER}I
‘<humber=*
RN e

34) command syntax error:
*ERR"

35 cancel-command response {delete lipne) when "T¥pe" iz not O or 2:
<pricrs cormand respongex XN

* 3h) responge to Lnput/edit buffer overrun unless signals suppresGed:

e e e
e e
T

R

one character expechbed
<R>» ar '+' expected
number expected

any word expected

“pra='BRR: TxD Buffer Overflow'<suf> <-- input buffer
<pre="BERR: Bdit Buffer Overflow'<suf> %== gdit buffer
Mmoo Electnomis Corp. Instaixison and Felerence Marual, 130008250071 Jap 19
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37} BESTart response if previous RESTart still buay:

"ERE: Busy’

* 18} responses to Facillitiee Link ecommand {g, n, s, b are numbers):
'Link Enabled® “-—— if multidrop disabled
'Link Disabled’ <--- if multidrop enabled
'Link Dynamic® we=e== if dypamic polling enabled
'Link fucta: q° “em= 1 Ff poptroller radio
'Link Humber: @' “--— if portable radlio

'Link Sizer a°
39} responses to Faclilitles Multidrop command:
"Multidrop Disabled® €=-- if link enabled

‘Multidreop Enabled® €=== if link disabled
401 internal disassembly error (report to Honicosj:
"ERROR FP?

41) attempt to get prefix or suffix to more than 8 characters:
‘Excess Entries”
421 pesponses to Pacilities Protocol command:

"Hultidrop Enabled’ <——— if link disabled

"PAD Interface” =<——- if multidrop disabled.
"Packet Interface’ €-—= grror, report to Monicor.
=thds - BTrOr.

43) response when numeric parameter has illegal value:
"ERR: Invalid Kumber®
44) response to a PAD escape command:
<CRLE> "PAD Coomands:® <CRLEP=>
45) response to a break signal on TxD when “Brk" 4 is snabled:
& FRRK-Brk-REK




