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NETWORK SERVICES MDR100A-R4

ADDENDUM

1. Main menu has added two additional options.
a. TDMA, which is not supported.
b. Chg Password, which allows the user to set a password to prevent
alteration of the settings. Note however isthe password is lost this unit
will need to be returned to be changed.

2. Menu Option 0 now includes an option (F), which is |abeled Ethernet Options.
Note that this option does not get used with the MDR100A-RA4.

3. Menu Option 1 lists some additional optionsaswell. OptionsC, D, E and F are
available. These settings should be left at default, which isall at O except for
Setup Port 3.

4. Menu Option 3 listsoptions 8, 9, A, B and C. MCU Speed and Remote LED are
not available for the MDR100A. Both of these settings should remain 0.

5. Menu Option 4 lists stats for the modem. Items have been added to this. Vaues
are still displayed as an average with Jand dBm also. Local liststhe current
values at the modem. Also has areflected power reading to help determine coax
and antenna problems. A value over 30 here would be an antenna or coax issue
like aloose connector.

6. Menu Option 5 listsoptions A, B, Cand D. Option A allows amodem to act asa
repeater and aslave. Option B utilizes an option not currently available on the
MDR100A. Option C expands on Network 1D by allowing specific paths to be
setup. Option D isjust an identifier and does not change modem operation.



TRADEMARKS

TRADEMARKS USED IN THIS MANUAL

Microsoft and Windows are registered trademarks of Microsoft Corporation.
pcANYWHERE isaregistered trademark of Dynamic Microprocessor Associates, Inc.
UL isaregistered trademark of Underwriters L aboratories, Incorporated.

Any other trademarks used in this manual are acknowledged to be the property of the trademark
OWners.
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FEDERAL COMMUNICATIONS COMMISSION
AND
CANADIAN DEPARTMENT OF COMMUNICATIONS

RADIO FREQUENCY INTERFERENCE STATEMENTS

This equipment generates, uses, and can radiate radio frequency energy and if not installed and used properly, that
is, in strict accordance with the manufacturer’s instructions, may cause interference to radio communication. It has
been tested and found to comply with the limits for a Class A computing device in accordance with the
specifications in Subpart B of Part 15 of FCC rules, which are designed to provide reasonable protection against
such interference when the equipment is operated in a commercial environment. Operation of this equipment in a
residential area is likely to cause interference, in which case the user at his own expense will be required to take
whatever measures may be necessary to correct the interference.

Changes or modifications not expressly approved by the party responsible for compliance could void the user’s
authority to operate the equipment.

This digital apparatus does not exceed the Class A limits for radio noise emission from digital apparatus set out in
the Radio Interference Regulation of the Canadian Department of Communications.

Le présent appareil numérique n’émet pas de bruits radioélectriques dépassant les limites applicables aux
appareils numériques de la classe A prescrites dans le Réglement sur le brouillage radioélectrique publié par le
ministére des Communications du Canada.




NOM STATEMENT

NORMAS OFICIALES MEXICANAS (NOM)
ELECTRICAL SAFETY STATEMENT

INSTRUCCIONES DE SEGURIDAD

1. Todas las instrucciones de seguridad y operacion deberdn ser leidas antes de que el aparato eléctrico sea
operado.

2. Las instrucciones de seguridad y operacién deberén ser guardadas para referencia futura.
3. Todas las advertencias en el aparato eléctrico y en sus instrucciones de operacion deben ser respetadas.
4. Todas las instrucciones de operacién y uso deben ser seguidas.

5. El aparato eléctrico no debera ser usado cerca del agua—por ejemplo, cerca de la tina de bafio, lavabo, sétano
mojado o cerca de una aberca, etc.

6. El aparato eléctrico debe ser usado Unicamente con carritos o pedestales que sean recomendados por €l
fabricante.

7. El aparato eléctrico debe ser montado a la pared o al techo s6lo como sea recomendado por el fabricante.

8. Servicio—El usuario no debe intentar dar servicio a equipo eléctrico més ala a lo descrito en las instrucciones
de operacion. Todo otro servicio debera ser referido a persona de servicio calificado.

9. El aparato eléctrico debe ser situado de tal manera que su posicion no interfiera su uso. La colocacién del
aparato eléctrico sobre una cama, sofa, alfombra o superficie similar puede bloquea la ventilacién, no se debe
colocar en libreros o gabinetes que impidan el flujo de aire por los orificios de ventilacion.

10. El equipo eléctrico deber ser situado fuera del alcance de fuentes de calor como radiadores, registros de calor,
estufas u otros aparatos (incluyendo amplificadores) que producen calor.

11. El aparato eléctrico deberd ser connectado a una fuente de poder sdlo del tipo descrito en el instructivo de
operacion, o como se indique en el aparato.

12. Precaucion debe ser tomada de tal manera que la tierra fisica y la polarizacién del equipo no sea eliminada.

13. Los cables de la fuente de poder deben ser guiados de tal manera que no sean pisados ni pellizcados por
objetos colocados sobre o contra ellos, poniendo particular atencién a los contactos y receptaculos donde salen
del aparato.

14. El equipo eléctrico debe ser limpiado Unicamente de acuerdo a las recomendaciones del fabricante.

15. En caso de exigtir, una antena externa deberd ser localizada lgjos de las lineas de energia.
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16. El cable de corriente debera ser desconectado del cuando el equipo no sea usado por un largo periodo de
tiempo.

17. Cuidado debe ser tomado de tal manera que objectos liquidos no sean derramados sobre la cubierta u
orificios de ventilacion.

18. Servicio por personal calificado debera ser provisto cuando:

A: El cable de poder o el contacto ha sido dafiado; u

B: Objectos han caido o liquido ha sido derramado dentro del aparato; o

C: El aparato ha sido expuesto a la lluvia; o

D: El aparato parece no operar normalmente o muestra un cambio en su desempefio; o

E: El aparato ha sido tirado o su cubierta ha sido dafiada.
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Introduction

Thetransceiver modemsare high performance wirel ess radio modems designed for heavy-duty industrial data
communicationsin the 902-928 MHz license-free band. It employs advanced spread spectrum frequency hopping
and error detection technology to achieve very reliable, noise and interference immune operation. A high data RF
rate of 144K bpsand superior sensitivity provide ultrareliable dataintegrity at dataratesfrom 1200 to 230.4K bps.
Full duplex operation at datarates up to 57.6K bps provide the fast response times needed for polling
communications. The modem has arated range of up to 25 miles (40 km) and an installed range of up to 35 miles
(56 km) in optimal conditionswith line-of-sight and an omni directional antenna. This can also be extended further
with repeaters or higher gain antenna.

The Modem can be operated in anumber of different modesto satisfy abroad range of communications
reguirements. It can be configured for point-to-point or multi-point operation with aunlimited number of remote
siteson asingle master depending on data throughput requirements. Repeaters can be used in the system to extend
range and eliminate dead RF zonesthat are blocked by obstructions.

External antennas can be used with up to two hundred feet of coax. This provides aboost in signal strength and
decreasesinduced noiselevels. With external antennas, radio modems can belocated inside buildingsor metalic
enclosures.

TheModem will operatein virtually any environment where RS232 datacommunications are required. The
transceiver RS232 interface isastandard DB9-F connector that is configured for Data Communications
Equipment (DCE) operation. The Modem will connect with a straight through RS232 cableto adevice
configured for Data Terminal Equipment (DTE) operation.

The user guide coversthe operating modes and configurationsthat are available to users of the Modem. It also
providesthe user with bench testing instructions, technical information and specificationsfor the M odem.

In most applications, the Modem’s come from Black Box pre-configured for the application in which they are
going to be used. Generally no other configuration isrequired. If you are unsure if the modem needsfurther
configuration, please contact Data-Linc Group.
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Loop Back Bench Test

This procedure provides asimple and easy demonstration of proper operation of the Black Box Radio Modems.
This L oopback bench test should be conducted to ensure system functionality prior to actual installation, and to
allow theinstaller to become familiar with operation of the radio modems. A few minutes on the bench can save
timeinthefield.

1. The Modemsthat you have received are typically pre-configured by Black Box to function as a system.
No changesin configuration should be made with out first consulting the factory.

2. Attach the bench test antennaincluded with the radio modem.

3. Locatethe Modem labeled “MASTER.” Using astandard RS-232 cable, connect the radio modemto a
communication port on acomputer that has acommunications utility such asHyperTerminal,
ProComm Plus or Terminal for Win3.x. Set the datarate (BPS) of the terminal program to match the
port rate of the Modem Plug the power supply into an AC outlet of the correct voltage, and connect the
power supply to the Modem. Thered LED marked “P’ (power) on the radio modem front panel should
turn on.

4. 1f your system is configured to use arepeater(s), find the Modem(s) marked “REPEATER,” and
connect its power supply as with the master above. Thered LED marked “P’ (power) on theradio
modem should turn on. If your system does not have a repeater, skip this step.

5. Locate the Modem(s) labeled “REMOTE.” Connect the power supply to the Modem. Thered LED
marked “ P’ (power) onthe “REMOTE” radio modem should turn on. If it isapoint-to-point system
theamber LED “C” (carrier detect) should turn on for both the remote and master. If itisapoint to
multi-point system the“ C” LED will turn on for the remote only. Attach aLoopback test jumper on the
RS232 data DBOF connector of the remote Modem. The jumper shorts pins 2 and 3 of the data
connector.

6. Using theterminal that is connected to the“MASTER” Modem, hold down akey, “A” for example.
Theletter “A” should begin to scroll acrosstheterminal screen. Thisindicatesthat the data (the letter
“A” inthis case) is being transmitted from the terminal through the“MASTER” Modem. Then through
the “REPEATER” (if applicable), onto the*REMOTE” Modem, through the loop back test jumper,
back through the “REPEATER” (if applicable) to the*MASTER,” and then theterminal. This
establishesthat the Modems are functioning in full duplex mode and are operating properly. Note: If
something appears scrolling across the terminal screen other than the correct character for the key being
pressed, it indicatesthat the terminal’s settings and datarate may not be set to match that of the Modem.
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7. While continuing to pressthe letter “A,” the yellow LED marked “1” (Input) and the green LED marked
“O” (Output) should both be flashing rapidly on the master radio modem and the remote with the jumper
attached. Remove the jJumper from the“REMOTE” radio modem. The letter display scrolling acrossthe
screen should stop, and the“O” LED will stop flashing at the“MASTER.” The“1” LED will flash each
timethe key is pressed; indicating that the radio modem isreceiving adatainput signal on the RS232 port.
The“O” LED onthe“REMOTE” will flash each time akey is pressed; indicating that the radio modem is
outputting adatainput signal on the RS232 port. The*I” LED onthe“*REMOTE” will remain off with no
dataloop back. Replace the Loopback test jumper inthe *“REMOTE” radio modem. Hold down the key
again, and the letter should once again scroll across the computer screen. If thereisa“REPEATER” inthe
systemits“C” (carrier detect) LED will flash rapidly when datais being passed. The “REPEATER” “1”
and “O” LED’sremain off during normal operation. for your system.

Black Box strongly recommendsthat once these tests have been successfully completed, all devicesthat will be
used inthe system (PLC, RTU, software, computers, etc.) be connected to the system and bench tested to assure
full functionality beforefinal installation. If the radioswill not function in the system on the bench, removethe
radio modemsfrom the system and confirm that the equi pment will communicate with adirect hard wirelink. If
the deviceswill not communicate directly without the radio modems, then they will not communicate with them.
Theradio modems emul ate adirect asynchronous communication link.

Oncethe preceding bench tests have established that the system isfully functional, siteinstallation should proceed.
However, before connecting the entire system hardware, Black Box recommends that steps 3 through 7 above be
performed on-site to confirm radio modem operation and adequate line of sight between the antennas.
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Modem Configuration

The Modem allowsyou to set several parametersto suit your particular application. All adjustments are done
through the M odem setup program, auser interface that eliminatesthe need for setup diskettes, DIP switch settings
or custom software.

To access the configuration menu, connect the radio modem to any terminal program with port settings of
19.2Kbaud, 8 data bits, no parity and one stop bit. With the modem connected to the PC running the terminal
program, press the Configure button |ocated behind the pinhole next to the DB-9 connector on the front of the
modem. While any terminal program that can be set to 19200 baud will work, examplesfor thisuser guide were
generated using the Microsoft Windows 2000 application “HyperTerminal .’

Note: When using HyperTerminal, set Handshaking to none.

Table 1: Terminal Settings

Baud Rate 19200
Data Bits 8
Parity None
Stop Bits 1
Flow Control None

When the setup program isinvoked, the“O” LED on the Modem front panel will flash once when the Configure
button ispressed and the“C” LED will remain on for the entire time the radio modem isin setup mode.

The main menu provides the radio modem’s unigue call book number and the set of choicesfor editing the
operational parametersand viewing the performance data.
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Figure1l: Main Menu
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Main Menu Option (0): Set Operation Mode

When item (0) is selected, the Operation Mode Menu appears as shown in figure 2. The Operation Mode optionis
used to designate the method in which the particular Modem will be used. The Modem operatesin amaster to
remote configuration; therefore, any radio modemsthat areintended to operate together must be set up assuch. In
apoint-to-point setup, either the master or remote may be used on either end of the communicationslink. One
consideration when setting up the radio modemsisthat anumber of parametersare controlled by the settingsin the
master; therefore, you may wish to deploy the master on the communications end where you will have easier
accessto the radio modem.

Figure2: Mode Menu
Shown bel ow are exampl e settings. Please refer to supplied configuration sheetsfor your modem’s configuration.
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(O) Point-to-point M aster

The Modem operatesin amaster/remote configuration. When designated as a master in point-to-point mode, the
radio modemwill call any or all remotesitisinstructed to call inthe call book. The master determinesthe settings
used for all Radio Transmission Characteristics, regardless of the settingsin the remotes and/or repeaters.

(1) Point-to-Point Remote

When set up as a point-to-point remote, an Modem will communicate with any master initscall book, either
directly or through one or two repeaters. When functioning as aremote, the Entry to Call featurein theradio
modem’scall book (Figure 3) isnot operational. The remote will communicate with any master on thelist that
cals.

(2) Point-to-M ulti-Point M aster

The Modem may be set to run in multi-point mode, which allows one master to simultaneously bein
communication with numerous remotes. A point-to-multi-point master will communicate only with other radio
modems designated as poi nt-to-multi-point remotes or point-to-multi-point repeaters.

3) Point-to-Multi-Point Remote
Setting (3) allowsthe radio modem to operate asaremote in amulti-point network. Please refer to the section
entitled multi-point Operation, for moreinformation on running amulti-point network.

(4) Point-to-Point Remote/Repeater

Option 4 allows you to designate the radio modem to act as either aremote or arepeater, depending upon the
instructionsreceived from the master for the specific communications session. When aradio modemisplacedin
anideal location, this setting offerstheflexibility of using that radio modem as an end point in the communications
link (remote) or to extend the link to apoint further (repeater). These functions are not, however, available
simultaneously (the radio modem cannot act as both aremote and arepeater at the sametime).

A word of caution: Configured as arepeater, aradio modem has no security features as explained below.
When aradio modem is designated as a point-to-point remote/repeater, it will allow any master touseit as
arepeater.

(5) Paint-to-Point Repeater

Radio Modems allow the use of up to two repeatersin acommunicationslink, significantly extending the
operating range. When designated as arepeater, aradio modem behaves as a pass-through link. All settingsfor the
call book, baud rates, and radio transmission characteristics are disabled. A repeater will connect with any master
that callsit (the repeater must still be set up inthe master’scall book).

The use of one repeater in acommunicationslink will reduce the top data throughput available when compared
to adirect master to remote link (generally on the order of 50%). Thisimpact isgenerally noticed only when using
theradio modemsat 115.2 Kbaud. The throughput does not decrease further if two repeaters are used.
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(6) Point-to-Point Remote/M aster Switchable

Mode 6 isaversatile option that allowsthe radio modem to be controlled entirely through software commands.
When in mode 6, anumber of key parametersin the radio modem’ s user interface may be changed either directly
(asif using the Windows Terminal program) or through the use of script files. In addition, when the radio modem
isinmode 6 and not calling aremote, it will be aremoteitself and accept any appropriate callsfrom other radio
modems.

In mode 6:

Theradio modem remainsin remote mode until called by another radio modem inits Call Book or
instructed to call another radio modem through an ATDT command. The master will disconnect when
DTR goes low..

The user may change settingsin the user interface without using the reset button (this may be of
particular valueif theradio modem isnot in an easily accessiblelocation).

Predetermined script files may be used which allow some of the radio modem’s settingsto be changed
upon execution of that file. This, inturn, allowsthe user to establish command setsthat will instruct the
radio modem to call apredetermined remote.

Note: For adetailed explanation covering the features of Mode 6, please contact the factory.

(7) Point-to-M ulti-Point Repeater
Setting (7) allowsthe radio modem to operate as arepeater in amulti-point network. Pleaserefer to the section
titled, “Multi-Point Operation”, for more information on running amulti-point network.

(F) Ethernet Options
Thismenuisonly needed for the SRM 6210E Ethernet modems. When using the Modem, this setting should be
left at factory default.

Main Menu Option (1): Set Baud Rate

When option (1) is selected you will be able to change the radio modem’s RS232 baud rate. Thisisthe
communication rate between the radio modem and the instrument to which it is connected. It isimportant to note
that thisisindependent of the baud rate for the other radio modem(s) in the communication loop. For example,
Modems may be used in an application to send datafrom remote processinstrumentation to an engineer’s
computer. In thisapplication, the baud rate for the radio modem on the instrumentation might be set to 9600, and
the radio modem on the computer might be set to 57,600 or 115,200.

In general, it isdesirableto set the baud rate to the highest level supported by the deviceto which it is connected.
However, please note that this may actually result in slower datacommunicationsif the UART chipset of the
connected device does not support higher datarates.
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ModBus RTU and various data word sizes and parity configurations
The additional features are support for ModBus RTU and support various dataword lengths and parity. These
featuresare available under selection options (A) and (B).

There are six dataword length and parity configurations available. In the Set Baud Rate menu select (A) and type
in the number corresponding to the configuration below. The default setting is0 (8,N,1) and isthe most commonly
used serial communications protocol.

Table 2: Available data word length and parity selections

g/letetrmgs Data Bits Parity Stop Bits
0 8 None 1
1 8 Even 1
2 7 Odd 1
3 8 None 2
4 8 Even 1
5 8 Odd 1
ModBus RTU

Support for ModBus RTU protocol isavailable. The default for the ModBus RTU setting is (0) not enabled.

To enable the ModBus RTU mode:

1. Inthe*®Set Baud Rate” menu enter (B) and then select (1)

2. Inthe* Set Multi Point Parameters’ menu, set Master Packet Repeat to (3).
Note: When using the Modems'sin ModBus RTU mode the Master Packet Repeat must be set to (3)
regardless of whether the modems are being used in point-to-point or multi-point mode. If asetting thatis
higher than (3) isrequired, it can be done, but the throughput speed will be decreased. (A higher Master

Packet Repeat setting may need to be used when the radios are in ahigh noise environment or at long
ranges).
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RS232/485 and Turnoff delay
These settings do not pertain to the Modem.

Flow control
Thissetting allowsfor the use of hardware handshaking. Most applications do not require handshaking when
using the Modem. The default setting is 0 (no handshaking).

Menu Setting Port
0 None
1 RTS
2 DTR

Main Menu Option (2): Edit Call Book

The Call Book isaninnovative featurein the Modemthat offers both security and flexibility in use. The Call Book
accomplishesthisby allowing the user to determine with which other Modems a given radio modem will
communicate, based on the Call Book numbersfor both the master and remote. The radio modem’s Call Book
number isencoded in the microprocessor and identified on alabel on the modem. Theinstructionsprovided inthis
section arefor point-to-point mode only. Use of the Call Book for multi-point systemsisexplained later inthis
chapter. For two Radio Modemsto communicate in point-to-point mode, three events must occur:

1. Thecall book number for the master must belisted in the remote’'s Call Book.
2. Thecall book number for the remote must be listed in the master’s Call Book.
3. The master must be programmed to call the remote.

Asshowninfigure 3, the Call Book allows usersto set up alist of up to 10 Modems to communicate with.
Designate up to 2 repeatersto be used in communicating with agiven radio modem, and tell the master which
remoteto call. To direct the master to call aremote, the Remote must be in the Call Book Menu. A specific remote
may be called by entering (C) at the prompt, followed by the menu number corresponding to that remote. To call
any availableremoteinthelist, the user should enter C and then A (for All).

Note: To call aremotethrough one or two repeaters, you must call that remote directly (as opposed to
using the Call All option). When Call All is selected the master is not able to connect with any remotes
through repeaters. Thisisbecausethe master callsevery remoteinthelist wheninstructed to call all and
will connect with thefirst remote to respond. When calling through arepeater, the master must first call
that repeater and establish acommunicationslink with it prior to making contact with the remote.
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Figure 3: Call Book Menu
Shown bel ow are exampl e settings. Pleaserefer to supplied configuration sheetsfor your modem’s configuration.
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Entering or Modifying Numbersin the Call Book

Entering or modifying call book numbersin the Call Book isastraightforward process. When in the Call Book
menu, select the entry number (0 —9) you wish to edit. You will be prompted for the new number (formatting is
automatic, you do not need to enter the dash). Once the number is entered (unlessit is 000-0000) you will be
asked for the call number of thefirst repeater to be used. If no repeater isto be used, enter the escape key; your
entry will be complete and you will be back in the Call Book menu screen. If you enter arepeater number, you
will then be prompted for the call number of the second repeater to use. If asecond repeater isbeing used, enter
the call number at thistime; if not, enter the escape key. Once again, the radio modem will retain your entries, as
shown in the updated Call Book menu screen.

Note: Itisimportant that the Call Book slots (0—9) arefilled sequentially beginning with O, thefirst slot
in the book. Call Book numbers do not need to be entered in numerical order; however, there must not be
any 000-0000 numbersin the middle of thelist of good Call Book numbers. Thereason for thisisthat
when amaster isinstructed to Call All availableremotes, it will call all remoteslisted until it reachesthe
first number of 000-0000. If avalid call book number isentered after the all zero number, it will not be
recognized asavalid number to be called by the master.
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Edit Call Book in Multi-Point Systems

Inamulti-point system, the remotes and repeatersare not listed in the master’s Call Book. When establishing such
asystem, itisnecessary only to have the master’s Call Book number in each remote’s and repeater’s Call Book,
and to have each repeater’s Call Book number in the Call Book of each remote which may potentially
communicatethroughit.

Thefollowing example showsthe Call Books of amulti-point system comprised of amaster, repeater and remote
in which the remote can communicate either through the repeater or directly to the master:

Multi-Point Master Call Book (Unit Call Book number 555-0001)

Entry Number Repeater 1 | Repeater 2

(0) 000-0000

(1) 000-0000

No call book number entries are necessary in the master’s Call Book. The master’s Call Book may be
programmed to call any entry

Multi-Point Repeater Call Book (Unit Call Book number 555-0002)

Entry Number Repeater 1 | Repeater 2

(0) 555-0001

(1) 000-0000

Multi-Point Remote Call Book (Unit Call Book number 555-0003)

Entry Number Repeater 1 | Repeater 2

(0) 555-0001
(1) 555-0002
) 000-0000

Main Menu Option (3): Edit Radio Transmission Characteristics

When option (3) is selected in the main menu the screen in figure 4 appears, which allows the user to modify the
radio transmission characteristics of the radio modems. As stated in the warning, these parametersarefor the
experienced user who has agood understanding of the principles of radio datatransmission. They should be
changed only after consulting thisuser guide.
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It isimportant to note that the radio parameters between any radio modemsin communication will be determined
by the settings for the master (except when in multi-point mode, see (4) RF Data Rate below). While the settings
may be modified for the remote(s) and/or repeaters, they will be overridden by the master’s parameters.by the
settingsfor the master (except when in multi-point mode, see (4) RF Data Rate below). While the settings may be
modified for the remote(s) and/or repesaters, they will be overridden by the master’s parameters.

Figure 4: Radio Parameters Menu
Shown bel ow are exampl e settings. Please refer to supplied configuration sheetsfor your modem’s configuration.
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Selection (0) inthe Radio Parameters menu allows the user to modify the hopping patterns of theradio
modemsto minimizetheinterference with other Radio Modemsin operationinthearea. For instance, if there
were 10 pairs of Modems in operation within afactory or refinery, changing the Frequency Key would ensure
that they would not jump onto the same frequencies at the same time for the samelength of time.

Thereare 15 choices available for the Frequency Key (0-9 and A-E). It isrecommended that alist be
maintained of the settingsfor each master to ensure that each is set to adifferent hopping pattern.

(1) Max Packet Sizeand (2) Min Packet Size Selections
(1) and (2) alow the user to designate the size of the packets (in bytes) used by theradio modeminits
communication link. Thismay be of particular value when using the Modem with different communications
software packages; you may find that throughput is optimized when packet sizes arerestricted by theradio
modem.

Packet sizeis determined by acombination of the settings entered by the user and the RF Data Rate. In
addition, the Max Packet Sizeisafunction of the setting selected for the Min Packet Size. Tables 2, 3and 4
providethe packet sizesfor each different combination of settings.
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Table2: Minimum Packet Size Settings (bytes)

Min Packet . 1SV[111: Packet
ilzﬂt?elif Data Setting .
Rate=3

0 16 0 8

1 21 1 12

2 26 2 16

3 32 3 20

4 37 1 24

5 42 5 28

6 48 6 30

7 53 7 36

8 58 8 40

9 64 9 44

Table3: Maximum Packet Size Settingswhere RF Data Rate=3

0 8 24 (40 [56 |72 |88 [104 [120 |136 |152

| 12 128 |44 |60 |76 192 |[108 |124 |140 [156

2 16 |32 148 |64 |80 |96 [112 |128 |144 |[160

3 20 (36 |52 |68 |84 [100 |116 |132 [148 |[164

4 24 140 |56 (72 |88 |104 [120 |136 |152 [168

5 28 |44 |60 |76 |92 |108 [124 |140 | 156 [172

6 32 148 |64 |80 |96 |112 [128 |144 | 160 [176

7 36 |52 |68 |84 |100 |116 [132 |148 | 164 [180

8 40 |56 [72 |88 |104 |120 [136 [152 |168 |184

9 44 160 |76 (92 [108 |124 |140 [156 |172 188
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Table 4: Maximum Packet Size Settings where RF Data Rate=2

0 15 (36 |58 |79 [100 |121 |143 [164 |185 |206

1 20 |42 |63 |84 |105 [127 |148 |169 [190 |212

2 26 |47 (68 |90 (111 [132 |153 (175 [196 |217

3 31 |52 |74 |95 |l116 [137 |159 |180 (201 |222

4 36 (58 |79 100 [121 |143 |164 |185 (206 |228

5 42 163 84 |[105 |127 |148 [169 [190 |212 |233

6 47 168 [90 (111 |[132 |153 [175 [196 |217 |238

7 52 |74 |95 (116 [137 |159 |180 [201 |222 |244

8 58 |79 100 [121 (143 |164 |185 [206 |228 |249

9 63 |84 |95 [127 |148 [169 |190 |212 [233 |254

(3) Xmit Rate
There aretwo settingsfor the Transmit Rate parameter. For normal operation the Modem should be set at
Transmit Rate 1. Transmit Rate O isuseful to qualitatively gauge signal strength. When set to Transmit Rate O
the radio modemswill transmit data back and forth continuously, and the strength of the signal may be gauged
by viewing the Show Radio Statistics option.

Dueto thefact that the radio modemstransmit continuously when Transmit Rateis set to O (whether or not
they have datato send) they use radio frequency spectrum unnecessarily. Therefore, Transmit Rate O should be
used only asadiagnostic tool and not for normal operation.

(4) RF Data Rate
The Modem has two settings for the RF Data Rate (not to be confused with the RS232 Baud Rate). Setting 2
should be used when the radio modems are close together and data throughput isto be optimized. Setting 3
should be used when the radio modems are farther away and asolid datalink is preferred over data
throughpui.

Note: The RF Data Rate setting must beidentical for all unitsin the system. Any radio modemwith a
different RF Data Rate than the master will not establish acommunication link.
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(5) RF Xmit Power

The Modem offers usersthe ability to modify the Transmission Power of the radio modem. Thereare 10
power settingsavailable (1-10) which areroughly linear. Therefore a setting of 10isfull power (or 1 Watt)
and 1is 10% power (or 100 mw). The following guidelines should be followed when setting the RF
Transmission Power:

Setting Power Level Used When
Pair(s) of radio modems operating within same
1-3 Low o
or adjoining rooms.
46 Medium M_or_e than one palr_o_f radio modems operating
within the same facility.
7-10 Full Normal operation extending beyond a facility
(6) Remote Security

With option 6 the user may disablethe radio modem’s security soit will accept acall from any other Modem.
Thedefault setting is 0 where security isenforced (the caller’s call book number must bein the remote’s Call
Book). With asetting of 1 security isdisabled.

Asmentioned in mode 6, Remote Security must be set to 1 when the unit is operating in a point-to-point
system whereit may need to accept callsfrom morethan 10 different Modems. However, it isimportant to
note that when Remote Security isset to 1, the radio modem will accept callsfrom any other Modem, and
additional system security measures should betaken to prevent unauthorized access.

(7) RTStoCTS

Menu selection 7 in the Radio Parameters provides the option of allowing the RTSline (pin 7) on the master
radio modem to control the CTSline (pin 8) of theremote. This pass-through control can be enabled in point-
to-point mode aswell as point-to-multi-point. In the latter, the master RTSlinewill control all remotes CTS
lines. When thismode is enabled the CTSline ceasesto function asflow control. Thereforeit isnot
recommended to enabl e this feature when operating at RS-232 speeds above 38.4 KB.

To enable thismode, enter 7 in the Radio Parameters menu. An entry of (1) will enable the RTS-CTS control a
(O) will disableit.
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(8)Retry TimeOut

The Retry Time Out parameter allows the use to determine when aremote will drop a connection to amaster or
repeater in multi-point mode. The default setting is 255, meaning that if one packet in 255 from the master is sent
successfully to theremote, it will maintain alink. Thelowest setting is8, at which aremote will drop aconnection
much faster.

The Retry Time Out parameter is useful when amulti-point system isused with amoving master or remotes. As
thelink gets weaker, alower setting will allow aremoteto dropit’slink and search for a stronger connection.

Whileintended primarily for multi-point systems, the Retry Time Out parameter may also be modified in point-to-
point systems. In point-to-point mode the Retry Time Out should not be set to avalue of lessthan 151.

(9) Lowpower Mode
The Lowpower Mode is an option that, when enabled, allows the Modem to use |ess power when set as a multi-
point remote.

With asetting of 2 through 63, the Modem will sleep between slots. For example, at a setting of 2, the Modem
segps 1 out of 2 slots, at asetting of 3, the Modem sleeps 2 out of 3 slots, and so on.

Note:

1. The Lowpower modeisfor use only in point to multi-point systems and only on the multi-point
remotes. The power savings occur when the option is enabled and the remote has alink to its master or
repeater. There are no power consumption savings when the remote istransmitting data back to the master.
Designed primarily for SCADA systems, the Lowpower Modeis of little value when significant amounts
of dataisbeing sent from the remote to the master.

2. Becausethe Lowpower mode putsthe transceiver to sleep, alatency will beintroduced beforeit
becomesfully linked to the master. Thislatency can range from 6 msto 2.5 seconds.

3. To communicate to the RS232 port of aModem that isin Lowpower Mode, the RTS line must be held
high to wake it up. The Modem will wake up within approximately 20 milliseconds or when CTS goes
high.

4. If the RTSIine on theremoteisheld high, the Modem will remain in normal operation regardless of the
Lowpower Mode setting.
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(A)High Noise
Usethe menu to indicate if the modem will be operated in an environment with a high degree of radio noise and
interference.

With asetting of 1, therejection of interferenceisimproved, at the cost of reduced range and/or throughput.

(B) MCU speed
Use this menu to set the speed of the MCU (processor) in the modem.

Note: Only needed when the Modem is set to 115.2Kbaud (or above).

Setting Description Notes
0 Low speed Reduces current consumption
1 High speed Required for 230 Kbaud

Main Menu Option (4): Show Radio Statistics

Option (4) in the main menu allows the user to view data transmission statistics, which have been gathered by the
Transceiver during the most recent session. Statistics are gathered during each datalink and are reset when the
next link begins. Ideally, noise levels should be below 30, and the difference between the average signal level and
average noiselevel should be 30 or more. High noise levelstend to indicate other sources of RF interference,
whilelow signal levelsindicateaweak link. The“Local” statsarethe statisticsthat are being gathered by the
modem you are connected to while“ Remotel, Remote2, and Remote3” are the stats of the repeater(s) that the
modem you are attached to is using to get back to the master modem. The following sections provide information
useful to the process of troubleshooting and improving radio links.

Average Noise L evel

The average noise level indicatesthe level of background noise and interference at thismodem and at each of the
modems used asrepeatersin the link. The number isan average of the noise levels measured at each frequency in
themodems’ frequency hop table. Theindividual measurement values at each frequency hop channel are shown
in the frequency table. The frequency tableis accessed by pressing the ENTER key on the computer when the
radio statistics menu isdisplayed. Average noise levelswill typically fall in the range of 15 to 30. Average noise
levelssignificantly higher than thisare an indication of ahigh level of interference that may degradethe
performance of thelink. High noiselevels can often be improved with bandpassfilters, antenna placement or
antennapolarization. Please contact Black Box for moreinformation.
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Average Signal L evel

Theaveragesignal level indicatesthe level of received signal at this modem and at each of the modems used as
repeatersin thelink. For each of these, the signal sourceisthe modem that transmitsto it. The number isan
average of thereceived signal levels measured at each frequency in the modem’sfrequency hop table. The
individual measurement values at each frequency hop channel are shown in the frequency table. The frequency
tableisaccessed by pressing the ENTER key on the computer when the radio statistics menu is displayed.

For areliablelink, the average signal level should be at least 30 greater than the average noise level reading. The
table below provides an approximate conversion of average signal level valuesinto the more common dBm
(decibel milliwatts). Low Average Signal L evels can often be corrected with higher gain antennas, antenna
placement, and use of repeaters. Contact Black Box for moreinformation.

Average Signal Level |41 49 60 55 85
Level in dBm -110 |-100 |-90 |-80 |-70

Overall Rev Rate (%)

The Overall Rcv Rate measuresthe percentage of datapacketsthat were successfully transmitted from the master
to the remote on thefirst attempt without requiring retransmission. A number of 75 or higher indicatesarobust link
that will provide very good performance even at high datatransmission rates. A number of 25 or lower indicatesa
weak or marginal link that will provide lower data throughput. An Overall Rcv Rate of 100% will provide
approximately 100 Kbaud of bandwidth with an RF datarate of 3 (Radio Transmission Parameters Menu) and
approximately 150 Kbaud of bandwidth with an RF Data Rate of 2. These numbers are reduced approximately
50% if there are one or more repeatersin the network.

Number of Disconnects

If, during the course of performing alink test, the link between the master and the remoteis broken, and the radios
lose carrier detect, the occurrenceisrecorded in the Number of Disconnectsvalue. Thevaueindicatesthetotal
number of disconnectsthat have occurred from thetimethelink test started until the radio was put into config
mode. Under normal operating conditions, the number of disconnects should be 0. One or more disconnects may
indicate avery weak link, the presence of severe interference problemsor loss of DC power to the Master or
Repeater if oneispresent.

Note: aremote and/or repeater will record adisconnect if the system master is placed into configuration
mode or has power interrupted while the remote and/or repeater islinked to the master
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Radio Temperature
Theradio temperature valueisthe current operating temperature of theradio in degrees C (Celsius.) For proper
operation, the Radio Modems must bein the range of —40° to 75° C.

Multi-Point Oper ation

In amulti-point system, aradio modem designated as amaster is ableto simultaneously be in communication with
numerousremotes. Initssimplest form, amulti-point network functionswith the master broadcasting its messages
to all remotes and the remotes responding to the master as appropriate.

Traditionally, amulti-point network isused in applicationswhere datais coll ected from many instruments and
reported back to one central site. As such, the architecture of such asystemiscompletely different from point-to-
point applications. Thetheoretical maximum number of remotesthat can be configured into amulti-point network
isafunction of the data throughput needed from each of the remotes. For example, if the network will be polling
remotes once aday to retrieve sparse data, several hundred remotes could be configured to asingle master. If, on
the other hand, each remote will be transmitting dataat greater level sthen fewer remotes may be connected to the
master (the overall systemwill be closer to capacity with fewer remotes).

Thetheoretical limit of amulti-point systemisinfluenced by thefollowing parameters.

Size of the blocks of data—the longer the data bl ocksthe greater the system capacity

RS232 baud rate

The amount of contention between remotes

Use of repeaters—asinglerepeater in amulti-point network will decrease overall system capacity by 50%;
more than one repeater does not further decrease network capacity.
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Main Menu Option (5): Edit Multi-Point Parameters

Figure5: Multi-Point Parameters
Shown bel ow are exampl e settings. Pleaserefer to supplied configuration sheetsfor your modem’s configuration.
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In amulti-point network, it iscritical to know how many radio modems are being used as repeaters. Any radio
modem that isused as arepeater essentially becomes amaster to the remotes and other repeatersto whichitis
communicating. Therefore, the user must first identify how many repeaters are connected to the master by
assigning avaluein parameter (0) Number Repeaters. This parameter must al so be set for each repeater inthe
system (i.e., inthe event that arepeater is connected to one or more other repeaters). This parameter does need to
be set for multi-point remotes.

In point-to-point operation, the Radio M odems acknowledge every data packet transmitted. In amulti-point
network, the remotes do not acknowledge transmissionsfrom amaster to theremotes. Thisisto prevent system
overload. If the remotes acknowledged all datatransmissionsfrom the master in alarge multi-point system, then all
system capacity would be spent having the master listen for acknowledgmentsfrom the remotes. Becausethe
transmission is not acknowledged by the remotes, 100% confidence does not exist that every remote hasreceived
every message from the master. To address thisissue, the user may modify option (1) M aster Packet Repeat,
assigning avalue between O (the packet istransmitted once) to 9 (the packet is repeated 9 times). For networks
with solid RF links, this parameter would be set at the lower end of the scale (0-1). If the network has some weak
or marginal links, it would be set toward the higher values. If aremote receives apacket from amaster more than
once, it will discard the repeated packetsreceived.

While packetstransmitted from the master to the remotesin amulti-point network are not acknowledged, packets
transmitted from remotesto the master are. However, it is possible that more than one remotewill attempt to
transmit to the master at the sametime, and it isthereforeimportant that aprotocol existsto resolve contention for

the master between remotes.
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Thisisaddressed through parameters (2) Max Remote Retry and (3) Retry Odds. The Max Remote Retry
setting defines how many times (0 to 9) theremotewill attempt to retransmit apacket to the master before
beginning to use aback-off algorithm. Once the remote has unsuccessfully attempted to transmit the packet the
number of times specified in Max Remote Retry, it will attempt to transmit to the master on arandom basis.

The Retry Odds parameter determinesthe probability that the remotewill attempt to retransmit the packet to the
master; alow setting will assign low oddsto the remote attempting to transmit and conversely ahigh setting will
assign high odds. An example of how this parameter might be used would be when considering two different
remotesin amulti-point network, one close in with astrong RF link and the other far from the master with aweak
link. It may be desirable to assign ahigher Retry Odd to the remote with the weaker link to giveit abetter chance
of competing with the closer remote for the master’s attention.

Another parameter in amulti-point network is (4) DTR Connect. When set at (1), the remote will connect to the
master if itisfreewhen the DTR line goes high on the 9-pin RS232 connector. In setting (2), the radio modem
will accumulate datain its buffer and transmit in aburst when the buffer isfull. Thismodeisvaluablewhen a
network has many low datarate devicesand it isdesirable to increase overall network capacity. In setting (0), the
radio modem will transmit when RS232 dataisreceived.

Therepeater’s hopping pattern must al so be set in amulti-point network; thisisaccomplished with parameter (5)
Repeater Frequency. Setting this parameter isin contrast with point-to-point mode where the repeater
automatically usesthe master’s hopping pattern. The repeater may be programmed to either usethe master’s
hopping pattern selection (0) or itsown selection (1).

Option (6) NetWork I D allows multi-point networksto be established without the use of the Call Book. If the
NetWork ID is set to any value lower than the default (255), the remotes in the multi-point network will
communicate with the first multi-point master or repeater heard with the same NetWork 1D. When the NetWork
ID isused, multi-point masters and repeaters may be replaced without reprogramming all of the remotesin the
network. In addition, thisallows aremote to establish communicationswith different masters (though not at the
sametime) without having the call book numbersin the Call Book. Thisisvery useful in mobile multi-point
applications. (8) MultiMaster Synch isreserved for multi-point applicationswith concentrations of master units
whereit isnecessary to reduceinterference between the masters. Please contact the factory for moreinformation
on the use of thisfeature. The (9) 1PPS Enable/Delay This setting should not be changed from its default of 255.
Contact thefactory for further information.
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(A) Remote/Repeater

The remote/repeater mode allows aModem in amulti-point system to simultaneously act asaremoteand a
repeater. When in this mode, aModem will repeat any packets sent from amaster aswell as send them out the
RS232 port. ThisallowsaModem set as arepeater to act asaremote at the sametime. 0 disablesthis mode, 1
enablesit. For thisfeature to work, the modem must be configured as a point-to-multipoint repeater.

(B) Diagnostics
The Modem hasthe ability to run adiagnostic program whilein normal operations. Contact the factory for
additional information.

(C) SubNet ID
The default setting is” Disabled.” Please see the SubNet ID section of thisuser guide.

(D) Radio ID
Used with the Diagnostics. Contact the factory for additional information.

SubNet ID

Thisseriesof modems offer a SubNet ID system for use in multi-point networks using Network I1D. Thisfeature
allowsthe usersto dictate what path agiven repeater or remote will useto achieve alink to the network master.
For example, if aremote modem in agiven network hasline of sight to the network master and one or more
repeaters, but only one repeater iscloseto that remote, SubNet I1D can be used to link that master with the proper
repeater only.

Note: Thisfeature can only be used in networks using Network 1D with one or more repeaters.

There are two componentsto SubNet ID. Thefirst isthe Xmit (transmit) SubNet ID, and the second is Rcv
(receive) SubNet ID. The Xmit SubNet 1D isused only by repeaters and isthe ID that arepeater sends out when
sending datato other repeaters or remotes. The Rcv SubNet ID isthe ID that repeaters or remotes look for to
receive data.

Note: Themaster isnot affected by these settings. Only repeaters and remotes use these settings. Remotes
only use Rcv SubNet ID
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Modem configurationsareasfollows (seediagram 1 below):

Master No setting used

Repeaters  Any repeater that should be linked directly to the master should have the Rcv SubNet ID set to O.
Any repeater using another repeater asitslink, needsthe Rcv SubNet ID set to the Xmit SubNet
ID of that repeater. The Xmit SubNet ID can be set to anything from 1 to E.

Remotes Any remote that should be linked directly to the master should have the Rcv SubNet 1D set to 0.

Any remote using arepeater asitslink should have the Rcv SubNet 1D set to the Xmit SubNet 1D
of that repeater

Diagram 1
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Main Menu Option (8): Password
Caution: If the password feature is enabled and you want cannot remember the password, the radio modem will
have to be returned to Black Box to have the password disabled. Use with caution.

Option (8) inthe Main Menu allows the user to set a password, which will prevent un-authorized usersto change
the configuration of the modem.

Setting a Password
To enable the Password feature choose (8) from the Main Menu. You will be prompted with “New PW?’ (<esc>
to exit)

To back out of the process and not enable the password, hit escape. To set apassword, typein exactly 4
characters. At any point in the process you can cancel by hitting the escape key. Once the 4 characters have been
entered, you will be prompted with “ <enter> to accept, <esc>to quit”.

At thispoint, if you wish to accept the password entered and enabl e the feature, press the enter key. The password
that you have chosen is displayed on the line above (please note that the password is case sensitive). To quit the
process and not enabl e the password, press escape.

Changing a Passwor d

Once the password feature has been enabled, it is possible to change to a new password. To enter anew password
select (8) from the Main Menu. You will be prompted with “ Enter Security Code” . Enter the current password.
Oncethe password has been entered correctly (it is case sensitive) you will be prompted to enter the new
password. At any point this process may be cancelled by pressing escape.

Disabling Password

The processto disable the password is similar to the process to change the password. However, when prompted to
enter the new password, the following procedure needsto be followed:

1. Hold the “Alt” key down and using the number key pad (not the numbers across the top of the
key board) type “0255”

2. Releasethe “Alt” key
3. Repeat steps 1 and 2 three more times (thiswill enter 0255 atotal of four times).
4. You will be prompted with “<Enter> to accept, <esc> to quit.

5. Hit the“Enter” key to disable the password or hit the escape key to keep the password
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Special Application Jumper Settings
TheModem in standard configuration needs no jumper settings other than the factory default settings. For certain
applications, the Modem can be set to utilize features using jumper settings (see“jumper diagram”).

Note: The Modems come from the factory pre-configured. These settings do not need to be changed
unless achangein the system that the modems are operating in is needed, or the modems were ordered
non-configured. See diagram 3 for jJumper locations.

Jumpers JP5 and JP7 are used for configuring the serial port. JP5 setsthe port up asaDTE or aDCE port (the
default isDCE). JP7 isused for the RTSand CTSlines.

JP5 Chart
DTE Short pins3to5 & 4t0 6
DCE (default) Short pins1to3& 2to 4
JP7 Chart
Normal RTS/CTS operation* (default) Short pins1to 3 & 2to 4
RTS looped to CTS Short pins3to5 & 4t0 6

Note: The Modem does not need the RTS or CTS line to operate. These lines are offered in the event that
the attached equipment needsthese linesto work correctly.

On standard Modems, JP3 and JP4 are shorted and cannot be changed. On special application unitswhere U1, U3
and U4 are used, JP3 and JP4 need to be removed in order for these chipsto work correctly. If aModem s
ordered from the factory asastandard unit, these chipswill not beinstalled. If aModem isordered from the
factory for aspecial application, it can be re-configured for standard use. To do this, short JP3 pins1 & 2 and JP4
pins1& 2. The specia usage chipsand their jumper settings will be bypassed.

JP2 isused for specia applicationswhen U1, U3 and U4 are used and JP3 pins 1& 2 and JP4 pins 1& 2 are not
shorted. Pins 1 through 6 are used for baud rate control of the special usage chips and pins 7 through 10 are used
to set the chips up for what they are going to be used for (see JP2 chart)
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JP2 Chart/Baud Rate

Pins1-2 |Pins3-4 | Pins5-6 |Baud rate
Off Off Off 19.2

Off Off On 115.2

Off On Off 57.6

Off On On 38.4

On Off Off 9600

On Off On 4800

On On Off 2400

On On On 1200

JP2 Chart/Chip Operation

Pins 7-8 [Pins9-10 | Chip operation

Off Off Connects master (always10 bit word)
Off On Break pulse 10 bit word

On On Break pluse 11 bit word
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Diagram 2
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MODEM LOCATION

Modem Location

Placement of your Modem islikely to have asignificant impact onits performance. In general, the rule of thumb
with the Modem isthat the higher the placement of the antenna, the better the communication. In practice you
should also place the radio modem itself away from computers, tel ephones, answering machines, and other similar
equipment. A 6-foot RS232 cablewill usually provide ample room for placement avay from other equipment. To
improvethedatalink, Black Box offersdirectional and omni directional antennaswith cable lengths ranging from
10to 250 feet.

When using an external antenna, placement of that antennaiscritical to asolid datalink. Other antennasin close
proximity areapotential source of interference. Itisalso possiblethat dlight adjustmentsin antenna placement (as
little as 2 feet) will solve noise problems. In extreme cases, such aswhen the radio modem islocated closeto
pager or cellular telephone transmission towers, Black Box offers aband passfilter to reduce the out of band
noise.

Using an External Antenna

In certain circumstancesit may be desirable to extend the range of the Modem radio modem by using an external
antennain place of the standard whip antenna. The radio modem is equipped with astandard SMA external jack.
Thisallowsthe use of external omni directional or yagi antennas. These are part of kits provided by Black Box
and include coax cable. These antennasallow versatility in the M odems deployment, extending itsrange and
allowing it to get around obstructions.

Theuse of an external antennamay radically improvethe results obtained with radio modems. It isimperativeto
obtain line of sight with the antennas, and changesin placement height of asfew asacouple of feet may make the
difference between nolink and onethat issolid and reliable.

Choose from thefollowing:

Omni directional with Bracket Mount and 10ft of cable (MDR151-0010-R2)
Omni directional with Bracket Mount and 25ft of cable (MDR151-0025-R2)
Omni directional with Bracket Mount and 50ft of cable (MDR151-0050-R2)
Omni directional with Bracket Mount and 100ft of cable (MDR151-0100-R2)
Yagi (Unidirectional) with Bracket Mount and 25ft of cable (M DR152-0025-R3)
Yagi (Unidirectional) with Bracket Mount and 50ft of cable (M DR152-0050-R3)
Yagi (Unidirectional) with Bracket Mount and 100ft of cable (MDR152-0100-R3)

If external directional antennas are used, FCC regul ations concerning effective radiated power limitations must be
followed.
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Caution: Any antennaplaced outdoors must be properly grounded. It isrequired by FCC regulations that
qualified personnel experienced in antennainstallation and familiar with local codesand regulations
completethe antennainstallation. It isalso required by FCC regul ationsthat only approved antennas be
used. Use extreme caution when installing antennas and follow all instructionsincluded with the antennas.

The use of an external antenna subjectsthe radio modem to greater exposureto direct lightning strikes. Itis
strongly recommended that alightning arrestor be used on all outdoor antennainstallations.

Long RS232 cableruns should a so be avoided in areaswith increased lightning activity or static electricity unless
they are properly isolated from the radio modem. Nearby lightning strikes or elevated levels of static electricity
may lead to voltage spikes on theline, causing failurein the radio modem’s RS232 interface. Itisalso
recommended that the RS232 data cable not be located near high voltage power lines asthis can cause
interference in datacommunications, damage the Modem aswell asanincreaseinrisk of personal injury.
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Modem Front Panel LEDs

The LEDson the Modem’sfront panel provide important information on the operation of the radio modem.
Compare the status of aradio modem’s L EDs with the tables below to aid you in the troubleshooting process.

Table 6: LED Statusin Point-to-Point
P=power C=carrier detect |=datain = O=dataout

Configuration Master Remote Repeater Dataout LED lights
[vem v 1T I [ [T 1T T T momentarily when the
LED Indicators : . .
P (C |I |©O [P |[C [I |O |P |C [I [O | configurationbuttonis
depressed.
:inok“ered’ NORF 1210 |o [o |[sr]|o |o |o [sr]o |o |o
RF link
establiched SR|sa|o [0 |srR|sa|o [0 |srR|O |O |O
Data flow
master to SR|SA|Fr |0 |SR|sA|O [FG [SR|[sa|O |O
remote Legend
S8 Solid Red
razggremme © lr|salo |Fe |sr|sa|rv|o |sr|salo |o
AN | ashing Amber
E:A%rgleguratlon sR|sa |0 [MG|sR [sa|o |MG|srR|sa|o [mc | NVAM Flashing Yellow

Table 7: LED Statusin Multi-Point Mode SCER Flashing Green

Momentary Green

Configuration M aster Remote
(O Off
LED Indicators
P (c |t |o |p |c |1 |Oo |P |C |I |O :
STAN Solid Amber
Powered, no RF Dataout LED lights
link SRIO [0 |0 |SRI0 10 10 |SR10 10 10 momentarily when the
: configuration buttonis
Rl SR|o [0 [0 |srR|sa|o [0 |srR|O [0 [O | depressed
established epressed.
Data flow
master to SR|FA|FY |[O |SR|SA|O |FG [SR|sA|O |O
remote
Dataremoteto | o 1ca (o |re [sr|sa|rr|o |sr|salo |o
master

Configuration

SR|SA|O [MG|SR|SA|O |MG|SR|[SA|O |MG
Mode
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RS232 Pin Assignments

Table 8: RS232 Pin Assignments

Pin  Assignment

Carrier Detect

Transmit Data

(H— @

Receive Data

BEE
UIoIol0
S oJolofo

RTS

Clear to Send

Ol | N]J]OOJlO || W]|IDN]|PFP

/e DB9 Female

Sample Data Communication Links

The Modem’sversatility allows data communication linksto be established using avariety of different
configurations. This, in turn, makesit possible to extend the range of the Modem and get around obstacles.
Diagram 3 showsthe most common and straightforward link, amaster communicating to aremote in adedicated
link.

Diagram 3

L -
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Diagram 4 depicts how alink might be set up using arepeater. The repeater may be sitting on ahilltop or other
elevated structureto link the master to the remote. In this setup, it may be desirable to use an external omni
directional antennaon the repeater; to extend the rangeYagi antennas could be used on either or both of the master
and remote.

Diagram 4
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When arepeater is used the RF speed is cut in half, making 115,200 K Baud uncompressed throughput
unachievable. The baud rate, however, may still be set at 115,200.

Diagram 5 depicts an exampl e of apoint-to-multi-point system. In thisexample, any data sent from the master is
broadcast to all three remotes, two of which receivesit through amulti-point repeater. The dataisin turn sent out
of the RS232 port of each of the three remotes.

%% P |
\ L—J
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TECHNICAL SPECIFICATIONS

Technical Specifications

Range

Rated*: 25 miles (40km); installed: 35
miles(56km)

RS232 Data Throughput
(uncompressed)**

1200 Baud - 115.2 Kbaud

RS232 Interface

Asynchronous, full duplex

System Gain

140 dB

Minimum Receiver Decode L evel

-108 dBm @ 10-6 raw BER

Operating Frequency

902-928 MHz

Modulation Type

Spread Spectrum, GFSK

Spreading Code

Frequency Hopping

Hop Patterns

15 (user selectable)

Output Power

1 Watt maximum (+30 dBm)

Error Detection

32 Bit CRC with packet retransmit

Antenna

Bench test whip provided. Standard SMA
connector allows use of external directiona or
omni directinal antennas

Power Requirements

10.5-18 VDC
Center Pin Positive
AC Wall Adapter Provided

Power Consumption

650 ma Transmit
100 ma Receive
180 ma Average

Connector

RS232 9 pin female. 9 pin male to 9 pin femae
straight through cable provided

Unit Address

Unique, factory set

Operating Modes

Point-to-Point
Point-to-Multipoint
Store and Foward Repeater

Operating Environment

-40° t0 +167° F (-40° to +75°C)

*Line of sight distance using omni
directional antennas

**Throughput measured assuming 75%

frequency availablity

***The true power consumption is impacted

by the amount of data being sent
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Troubleshooting

“I have two radio modems, one configured asa master and the other asaremote. When they are
plugged in, the LEDsindicatethey arereceiving power, and yet they will not connect. Why not?”

There are several reasonswhy thismay occur:

1. Theradio modems are running at full power and are too close to each other. If the radio modems are
within 5-10 feet of each other and will not link, try either reducing the RF power to 0 on each or
moving one unit to another room. (This problem occurred on theinitial generation of product with the
555-call book number prefix. It has been addressed in radio modems with call book numbers 556 and

higher).

2. Theradio modems are not in each other’'s Call Books.

3. The number of theremoteisin the master’'s Call Book, but the master’'s menu is not set to call that
number.

4. The master is set to Call All and a setting of 000-0000 precedes the phone number of the radio modem
with which you are trying to communicate.

“I am ableto link to aremote unit within line of sight when the Modem | haveisoutside. However, as
soon as| walk insidewith it | losethelink, even if | placetheradio modem by the window which faces
theremoteunit.”

Many modern buildings use energy efficient glassthat wreaks havoc on RF signals. Thisglass containsa
metal filmthat isvery effectivein blocking all radio waves. If your situation isas described above, the
preferable solutionistoinstall an antennaoutdoors.

“I have several radio modems set up to communicate with each other in a point-to-multi-point mode,
yet they arenot establishing contact.”

Inamulti-point system there aretwo critical parameterswhich must be set correctly to establisha
communicationslink:

1. Theremote’'s Call Book must contain the call book number or Network ID of the master and/or
repeatersto which it will be communicating.

2. All radios must be set to run at the same RF datarate. Remote modems must match the M asters RF data
rate.
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“In bench testing several unitsin amulti-point system, it appear sthat they arenot communicating through
the multi-point repeater. When all unitsare powered, theremotes Carrier Detect lightsareon, indicating
a connection, yet when | unplug therepeater, those remotes set up to communicate through that repeater
remain connected.”

In amulti-point system, aremote will attempt to communicate with any master or repeater (which lookslikea
master in amulti-point system) that isinitscall book. Therefore, it may bethat the remotes are communicating
with the repeater when it is powered, and when it is unplugged they are establishing alink with the master. To test
whether or not thisiswhat is occurring, go into the call book of the remotes which are set up to communicate
through the repeater and remove the master’s call book number. When all units are powered, the remotes’ Carrier
Detect lights should be green. When the repeater is unplugged, the remotes should |ose contact and Carrier Detect
should turnred.

“My radio modems have established a solid connection asindicated by the LEDs, yet the application | am
runningisnot transmitting and/or receiving data correctly.”

In most casesthisisdueto an incompatible port setting on one or both ends of the system. Ensure that each radio
modem port setting and the devicethat it is connected to are set up the same.

It isalso possiblethat the devicesare not properly configured to communicate with each other. The quickest acid
testinasituation likethisisto try to get the application up and running using an RS232 null modem cable before
deploying the Modem in thefield. The Modem essentially functionsasanull modem cable. If the application will
not work with ahard wire connection then it will not work with the Modem, and the problem lieswithin the
application or other hardware (such asthe computer or PLC serial ports).
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Technical Support

Black Box maintainsafully trained staff of service personnel who are capable of providing complete product
assistance. They can provide you with technical and application troubleshooting, spare parts and warranty
assistance.

Return Authorization

If adevice needsto be sent to the factory for repair, contact Black Box’s corporate office and request a Return
Authorization (RA) number. The RA number identifies the unit and the owner and must be included with the part
when shipped to the factory.

Contact I nformation

Corporate Office Black Box
1000 Park Drive
Lawrence, PA 15055-1018

FREE technical support, 24 hoursaday, 7 days a week
Telephone: (724) 746-5500

Fax: (724) 746-0746

Email: info@BlackBox.com

Web site: www.BlackBox.com




APPENDIX A

Enclosure Dimensions

18-gauge steel enclosure
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