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Installation

= Components of R/F Terminal

In the event the shipping box shows damage on arrival, please note the
damage on the carrier’s receipt log. Be sure to save your shipping box to
™ facilitate safe reshipping for repair, return, or transfer.

|
|
|
.
.
.
.

Your R/F Terminal shipment should contain the following:

1) An R/F Terminal (with keyboard and display). If an LT7L, with an
integrated laser scanner built-in, An Integrated Laser Scanner modcl
does not have a cable to plug in -- it is connected under the covers.

2} A scanner (Laser, Wand, or CCD) which plugs into the Scanncr
Port on the R/F Terminal (not nccessarily required for operation).

3) A scanncr holder (if scanner was ordered).

4y An 8 1/2"x11" laminated Setup Menu.

5) A manual on the R/F Terminal.

Optionally, you will receive with the R/F Terminal one or more Basc
Stations which include:

1) A Base Station or Relay Station with Power Supply for each.

2) If a Base Station, a serial cable (F34 for DB25, or F36 for DBY).

3) If multiple Relay Stations, 422 Y cables (F44).

You are expected to furnish the Lwisted pair cabling connecting the Base
Station to any Relay stations. (We recommend you use Ethernct rated
twisted pair cable or Belden 9502 wire).

There are only four modes of operation for the R/F Terminal:

SIGNED ON data (ransmission to host

SETUP MODE to sctup Terminal and Base
ONE-WAY for dumb scanning & hosliess demo
SITE TESTING for evaluation of sites

When turning on the R/F Terminal, you will sce the messages:

R/F TERMINAL S9nnn (Firmwarc Rev=9nnn)
TERM ID:0 RELAY=NO

USA FREQUENCY: 0 {Frequency=0)

HIT ANY KEY

The top line gives the firmware revision number. The Terminal ID is
necessary for multi-terminals/base distinction; cach Terminal in a
nctwork must have a unique 1D, The country and frequency arc displayed
on the third line. Remember, the frequencies of any terminals and base
stations within a network must match,

/
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Troubleshooting Appendices

Programming

Operation - Two-Way

One-Way & Site Test
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Terminal Operation

Performance Guidelines

If multiple terminals are on the same frequency, there will be contention
between the terminals. The terminals are not always on listening; rather
they only listcn for 300ms after transmission to sce if there is an
immediate answer from the host. If two terminals transmit at the same
time, a collision will occur and neither’s message will get through to the
base. The terminals are programmed to listen for 300ms after
transmission for a reply; if no reply occurs, each waits for a further
random time, and transmits again until a reply is received from the base.
If the Terminal’s message has been reccived by the Base, but a host
prompt has not been received by the Base for that Terminal, the Base will
tell the Terminal to go to sleep and ask later. Each time the Terminal is
told to go to sleep, the Terminal sleeps longer before waking up and
asking the Base if it has anything vet. If the Terminal or Basc transmits 10
times with no answer, you will get the "Transmission Failed, press Enter
to Retry" message. Hosts with rapid response will cause less radio tralfic.

The more terminals are attached (o one Base Station sharing the same
frcquency, the more the contention and the longer the response time.
You could only have two terminals transmitting every second attached (o
one base without experiencing 2-5 second response (ime. The rough rule
of thumb is to take two times the average number of seconds between
each transaction as the maximum number of terminals 1o be attached toa
single Base Station; i.c., if the average number of seconds between
transactions on each terminal is 8 scconds, then 4 maximum of 16
terminals should be installed on a single Base Station. (This assumes that
each of 8 terminals will have one transaction per & scconds), If each
terminal is expected (0 transmit a message cvery 4 seconds, then the
maximum number of terminals on a Base Station should be limited to 8.

A great feature of the RF Terminal, is the ability to take an overloaded
network and split the terminals to an additional basc; hall the terminals
would be on one base and frequency and the other half would be attached
to a second base on a different frequency. This is made possible by the
low cost of the Base Station and the licld changeability of the frequencics.

So [ar we have only talked about the radio traffic’s effect on the response
time of the terminals. The computer and the application code also affect
the response time. To understand just how much response time is due to
the radio, run the DEMO.BAS program or the Visual Basic demo
program on the RF Terminal Utilities Disk. The response time is
instantancous with these programs, so any delays scen arc due to radio
tralfic,

This assumes that you have previously qualified the frequeney and
location using Site Testing later discussed in this section. This must be
donc to be sure that the successful transmissions on thal frequency with
no other terminals running is 100%. Scc Site Testing if you have not
already verified the frequency is clear and the coverage of your site is
adequate,
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Host Programming Guidelines

From Host to Terminal !

The RF Terminal has a 4x20 LCD screen and up 1o Y9 voice messages E *
which can be activated by the host user program, Messages from the host
USCr program arc written to the serial port to which the applicable Basc

The initial dialog is initiated by the Terminal SIGNing INto the network.
Then a forced host prompt/terminal response dialog, (one for one), takes
place. Every message to the R/F Terminal results is data response from
the R/F Terminal. The hosi’s basic program flow is to wait for the
terminal o initiate a dialog by Signing In. If a terminal Signs QOut, the
host program can either Dtrash any incomplete lransactions, or 2) wait
for the terminal to sign in again to complete the transaction. | (it depends
on the application as to what approach is best.) If the Terminal doesn’t
receive a prompt from the Host computer in 400ms, it will go to slcep,
wake up, and ask the Base Station if it has a message for it; if not, it will
go back to sleep. The question and sleep will repeat, each time with the
Terminal sleeping more between querics, (to conserve battery power),

We have tried to make it casy for the programmer (o communicate with
the Basc Station, requiring no protocol or handshaking; this will be
satisfactory when communicating with a Base Station that is located only
a few feet of the computer’s serial port. Short distances are no( subjeet to e
noise corruption of data on he serial cable, For tonger distances be surc

to use shielded cable with Pin 1 a bare wire touching the shicld, consider ~
lower baud rates, and consider tinc drivers for very noisy environments. é
o
The basic format of a niessage to be transmilted to the R/F Terminal is o
as follows: =
5]
2
Bytes Function Possible Value =g
t RF Terminal [D O-F o2
2+ Command(s)
Last Termination EOT

4

It is not possible to have more than one base station on the singlc COM - -
port. - Multi-dropping or datsy-chaining of multiple base stations on one '
COM port is not supporicd.
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You will be cycled through all of them. At any time, you can hit F1 to exit
the ASSIGN ERRORS opcrations. You can also use the arrow keys to
move through the messages:

UP Arrow - transfers to the Beginning of File
DOWN Arrow - transfers 1o the End of Filc
RIGHT Arrow - moves down onc message in the file
LEFT Arrow - moves up onc message in the {ile

Cloning Voice Messages

Once voice messages have been recorded in one R/F Terminal, those
messages can be cloned to other R/F Terminals, (along with the
Termmal Sctup except the Terminal ID). You will need cloning cables
F38 and T15. F38 plugs between the two Computer ports on the
Terminals and the T15 cable plugs between the two AUX ports on the
Terminals; plug the double black banded jack into the "Receiving”
Terminal and plug the single black banded jack into the "Master”
Terminal.

After having plugged in both cloning cables with the doubled banded
stereo jack in the recciving Terminal, you are ready to clone the voice
messages. Having sclected Voice Operations {rom the Progranming
Mode Menu, you should sce displayed on each R/F Terminal’s screen the
following:

Record/Playback-->1
Assign Errors--—->2
Cloning Master--->3
Cloning Receiver->4

Start the Receiving Terminal first, by hitting 4. Then start the Cloning
Master by keying 3. The messages will now be transmitted and played as
they arc copied. It will take about 75 seconds to complete. The display of
the Receiving unit has the following message:

Recev Setup/Voice
Please Wait

The display of the transmitting Terminal hus the following message:

Xmit Setup/Voice
Please Wait

After the units have finished cloning, both displays will have the following
message:

End of Cloning
Hit Any Kcy




Troubleshooting

1 can't communicate at all

First, check out the communication link {rom the Base Station to the
Host. There is a command o test the transmission of data from hoslt
to Base and from Base to host. Thc command to be issued from the
host is:

@@*Edataaaaaa<EQT>

where dataaaaaa is any string of data sent in the command terminated
by EOT (ASCH 04). 1f the data is received by the Base, it is echoed
back to the host for reading in the format

dataaaaaa<CR>

where dataaaaaa is the echoed string and CR is the termination
character. This verifies both dircctions of traffic to the Base.

If the data isn’'t echoed back, cither your host COM port or the Basc
Station has a problem. Check to sce if the Base Station JP103 is
jumpered to N for Normal, not P. If it is jumpered to F, no
communication with the Base can take place.

Once you know the Base is communicating with the host, compare the
frequency of the Base Station with the frequency of the Terminal; they
must be the same,

Now you can use the Site Testing to check the communication of the
Terminal to the Base and back. Move in very close. Be sure no other
Terminals are in use, and bring up the SITE-TESTING mode. You
should get 96-100% on first try. If you don’t the radios need repair.
Call for an RMA.

To check out the operation of a Relay, first check out the radio by
doing a site test on the Relay with all other Relays and Bases off. To
check out its working with a Basc Station, set the Base to a dilferent
frequency than the Relay and set a Terminal’s {requency to Lthe
Relay’s frequency. Be sure to set the R/F Terminal lo RELAY = YES.
Then cable conncet the Relay’s (RELAY port the Base’s RELAY
port). Start communicating with your program or the DEMO.BAS
program; It will take 10 + scconds for the Terminal to switch to the
Relay, (if it was formerly communicating with a Basc). When the
Terminal can’t communicate with the Base, it will put out a "who can
hear me” message. The Relay will answer and communication will be
established through it.  You will notice a slightly slower throughput
with the Relay in the loop.

You can also test the link of the Relay to a Terminal, go into SETUP
MODE on an R/F Terminal, and set the Base Station to "listening
only to relays”, then when you communicate with a Terminal sct to the
same [requency as a Relay, any message received by the BASE has
been forwarded by the Relay.

If you are running with Unix or Pick, be surc the base is sct
10 "Xon/Xoff Sensitive.”
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| - cAppendix A
Frequency & Jumper Changes

Base and Relay Opening Procedures

The Base and Relay on Power UP will blink "Frequency +3" times to
show the frequency. Frequency 0 will blink 3 times, frequency 5 blinks
8 time. As preparation for changing Base Station’s frequency, baud rate,
protocol, data bits, stop bits, and parity; or in preparation for changing a it
Relay Station’s 1D, frequency, or 422 termination, the casc must be ’1
opened to expose the circuit board with the switches and jumpers. Be

sure you disconnect power belore starting,

Turn your R/F Base or Relay Station upside-down, and unscrew its single
phillips screw, If you don’t completely remove the serew, you can use it as
a lever to pull up on the cover; otherwise, insert a fingernail, credit card
edge or small screwdriver blade into the gap between the base and side of
the case, and gently use it as a lever to Liff up the edge of the basc. Then
grasp the edge of the basc and open it outward like a door.

Ineert fingernail or
screwdriver blade

Open outward
like n door

Unscrew

e @ ©) (@
o 110

® @ ® ®
k\-: -u) o L ™ |
Base Station
This exposcs the reader’s circuitboard, as shown below, RS-422 Termination ;

[e ale
L]
o - :
-
L ;
Base Station
No RS-422 Termination
P 101 =3
JP 102 B
® T =
Rotary Switch

Relay Station
RS-422 Termtination

Relay Station

Mo RS-422 Termination
Normal Y] Jumper Block [
®
Programming [+ ] 55 :
o]
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