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INTRODUCTION

INTROJUCTION.

INTRODUCTION

This document describes the installation, operation and align-
ment procedure for the ST-880 SkvLink™ Remole Subseriber
Linit {RSL7). The Maodel ST-880 RSL! is designed to operate in
the SkvLink Wireless Local Loop System,

To program the ST-880, you will need to order the
S02-7101 Programuening Kit, which consists of Lhe following
three items.

+ A costom interface cable between a PC computer and the
ST-880 (502-5900)

* Windows programming soflware (302-7 [1OR)

#  The ST-830 Guide to Installation and Operation (502-7107)

For technical assistance not covered in this decument please
conlact;

SmarTrunk Systems, Inc.
Technical Support Department
23278 Bernhardt Street
Hayward, CA 94545 UUSA

Telephone: +1 510-887-1950

FAXN: 1 S10-BRT-4H 1

Email: techsupporl@smartrunk.com

Internet Web Site: hitp://www smartrunk . com
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ST-8B0 SkylLink™ Remole Subscriber Unit

GENERAL

Transmit Frequency Range ... A06-825MH7
Recetve Froquency Range.... . 451 -BTOMHz
Operating Mode e Full Duples
Transmit/Receive Separation ... 45MHz
Channe] SPEGINE i i s et 25K Hz
Channel Spread ..o i e e ceeres C1GMHz

Mumber of Channeis .,
Channel Sj.'[-.',l]ﬂl“l.l!-l...................... e Hl"il-._
Signalling Protocol .. F'r;1|'|T11.Lz|r".r1 FIM A

Modulation TYRE (e iaeiieci oo . F3E
DO« e R S s .-iLHz:
RF Impedance .......... oo S0 ohms
Frequency Stabilily ... e -2 3ppm
Temperalure Range ... o . 307 C w607
Antenng Coniecior .o aiesssmee... Fomale ShiA
R T i i Thes 5w 1

(19.69cm x 13497cm x 3.8 lem)
RELU Programming o, - By Computer

under Windows '95
of Windows 3.1

Compliance ....... i oeis simie aseeinnns FCC Part 1390

TELEPHONE INTERFACE

lelephone Inferface ............ Standard BJ-11 Jack which
supplies talk battery
o o stondard telephone

TRl B s s s Vs e 48 Vaolts
Finger BouivBlRilee . v msm i i i 4.0 REM
Ringing Voltage ..o i S0V i 20Hz
TRANSMITTER
BE CREPUE ..o s s s s nnasa s 2 8-3 (b
Spuriows and Harmonie
T R TR i S i
LG T IROTURRT: i i i s s e o i <S%
Andio RESPONEe e 300 o 3000H
tdb pre-emplinsis
Bt Bl i i R e e [0 ContinLous
RECEIVER
R T B o i -1 12dbm
R a3 s it s i TS e 6 -Aidh
Spurious and Image Rejection .... =T0dh
Intermodulation |, . =5dh
Hum and Neoisc ... oo -240db
Ao Dmborlionr s i i i 5%
IO TR EBTMIISE e e oty it 300t 30H
-tdh dle-emphasis
IE FreUemebes o o ihiis oty emeamem oo evm eemnss Ist IF: 45 1MH=

2nd IF: 433KHz

Specifications mad dexeriptions sibjece fo ofange withonr saotice

Paga v = "amarTnnk “%yqtr:ms. Ir1{:



INSTALLATION

SECEION

INSTALLATION

Mounting

The ST-880 RSL! should be mounied o an interior wall
in a location that 1% elose 1o an AC power outlet, In
addition, in order to reduce BF signal losses, the RS
should be located such that the length of the feedline
coay to the antznna is minimized.

Paower

The ST-880 RSL is powered by a small step down AC
to AC wall plog-in transformer specilied for your local
poswer, Conneel the wall plug-in transformer supplied
with the RSL o the power connector an the 1R817,

Telephone Set

The ST-880 R5U uses a standard RJ-11 modular
elephone jack. Connect your telephone equipment 1o
this jack. The ST-880 ESU provides ringing voltage
sufficient to ring up to four telephone devices.

If telephone audio level adjustments are required, refer
to Pedephane Level Adiustments which is located in the
Service Alipmment section, on page 4-1.

Antenna

Severul untenng oplions are available for the ST-880
RSU, depending on the distance from the SkyvLink
radio base station, If vour installation uses the 3 dB
glass mounl antenna option, attach if to the ShMA
commector on the RS so that the whip antenna is ina
vertical position pointed up.

Saction 1 - [nsiallation = Paoe 1-1
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ST-880 SkyLink™ Remote Subscriber Unit

If your installation uses a directional vagi antenna, mount the vagi anlenna at a high
location that is above any obstructions that might hinder the signal 10 the SkyLink
hase station. Point the yagi so that it is pointed directly at the base station (RS-HUB ).

When using heavier, low loss cable (LMR 400 or 600), use a LMR240 jumper cable
to connect between the main feedline and the RSU. 1o order to minimize signal loss,

keep the feedline as short as possible.

Fage 1-2 = SmarTnink Systems, Inc



SUBSCRIBER OPERATION

SE N

SUBSCRIBER OPERATION

Making Calls

The 5T-880 RSU with a telephone, FAX or modem
operates just like a standard "POTS” (clephone, To
initiate a telephone call, remove the telephone handset
from the cradle. wait for a dial tone, and proceed 1o
dial. To end a telephone eall, replace the telephone
handszet back on the eradle.

If the SkylLink system is busy and cannot accept a call.
the RSL will gencrate a busy signal to the user, The
uzer should hang-up. and try the call ugain at a later
lime,

[l the user has the Priority User oplion enabled, then
user may optionally press the *#° key tor about | second
on the telephone (before hanging up) to activate this
feature. A dial tone should then appear mpmentarily.
The user may then proceed with dialing.

[f the user has the Clear Channel Alert feature enabled.
and the SkyLink system is not available for a call, the
user must hang-up the telephone handset. When the
SkyvLink system is no longer busy. the telephone will
generare ong shorl 1ing Lo let the vser know that a call
may now be iried once again.

Receiving Calls

[ncoming calls are handled just like a standard tele-
phone. When the telephone rings, remove the tele-
phone handset from the cradle, and hegin o spealk.
Return the handset to the cradle when the eall is com-
pleted.

Sechon @ - Subscriber Operation = Fage 2-1
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PROGRAMMING

PROGRAMMING

Computer Connection

The internal gerial port {J3) s used for the programming
and configuration of the KSU. The computer used to
program the RS must be an IBM compatible computer
running  Microsolt Windows 3.1 or higher.

To program the RSU, first remove the bottom cover
from the RSU. Using the Programming Cable supplied
with this manual, plug the six pin female connector into
the Internal Serial Port connector on the RF PCH as
shown in figure 4-1 on page 4-2. Connect the DB-25
connector on the other end of the programming cable to
a serial port on vour compuler, Note which Serial Port
(COMI, 2. 3 or 4) 1s being wsed. Apply power to the
RS using the wall plug-in transformer. The REU is
now ready to be programmed.

Software Operation
The ST-88( RELT sollware has been designed to be casy
to use and operate. This software conforms to generally
accepied Windows operation. This section doscribes
the functional aspects of the software.  To load the
PIOZram on Your computer system, run the
SETUP exe’ program on the installation disk and
follow the on-line instructions.

l'o start the ST-880 RS software, double click on the
ST-8B80 REU program icon in the SmarTrunk Systems
Program Grroup, or make the selection from the Start
Menu il you sre using Windows 95,

Sechion 3 - Programming = Fage 3-1



ST-880 SkyLink™ Remote Subscriber Unit

Main Screen

I'he main sereen displayvs all the REU programmed data. The upper section of the
sereen displays the RSU7s Line 1 configuration, Line 2 configuration. and Global
Options. The lower part of the screen displays the Radio Channel Datg,

Line I (Line 2) Confieuration

The 5T-880 RSU has two “virtual” phone lines which share a single RJ-11 modular
lelephone jack. Each virtnal phone line has a unique subseriber 113 number and can
be programmed with a distinctive ringing sequence, This allows the user 1o have one
published phone number for phone (voice) calls and a different number for fax (data)
calls, Line 1 ean be used to receive a eall and to place an outgoing call, but line 2
is receive only.

There are three configuration oplions available for cach line, The options are selected
by clicking the button next to the option.

# User 1D Numbers

Mote that the User 1D Numbers are “read only™ from the RSL and
cannot be changed or reprogrammed. The User ID is a fixed six digit
number that is pre-programmed at the factory. When reading dala
from an K5, the unique User 1D for the RS will appear in the
highhghted box,

+ Ring Style
The Ring Style option determines the ring cadence lor cach virtual
phone line, There are three choices for each line: single ring, double
ring, and triple ring. The dealer can program a distinetive ring for each
virtual line to indicate which line is being called.

* Voice Encrypiion
I'he Voice Encryption option activates an snalog speech inversion
voiee scrambler. 11 this option is activated, all calls will use the voice
scrambler. The encryption code for cach line must correspond to the
code setting in the base controllers. 17 the relephone is used for data or
fac communications, this option should be mwrned off, 50 as 1w provide
the least amount ol channel distortion and hizhest data ransfer rate.

Page 3-2 = SmarTiunk Systems, Inc



section 3=Programming

Global Options:

¢ System Tone

I'he System Tone i< nsed ag a channel bosy indicator to the RSLL A
connection to a voice channel will continue as long as the System
Tone is present. The System Tone may be programmed from 0 to 6.
However, the detault value of 17 should always be used unless a co-
channel user is already using the default value.

+ TPriority User
The Priority User option allows a user to initiate a telephone call even
it the WLL svstem has no available voice ehannels. The WLL svstem
accomplishes this by terminating a call from another user (who is not a
Friority User). in order to free a voice channel for the priority user, 1
all channels are in use with Priority Users, when another Priority User
tries o initiale a telephone call. that user will be denied aceess,

MNote: A priority user can only disable a call if the strength of his
transmitted signal is stromger than that of other users. Only special
“value added” uzers should have this feature enabled.

& Clear Channel Alert

[t all voice chunnels are busy, the Clear Channel Alert option will
hriefly ring the telephone set o alert the user that a ¢lear channel 15
now available for use. The user may then proceed to initiate a call.
This is also a good feature for a *value added service”

Radio Clhanne! Data

The Radio Channel Data contains sll of the RF channels that are used in
the WLL system. Only those channels that are used i the WLL system
should be programmed. Begin with Channel 1. Channel 2, Channel 3. and
soon, until all channels in your system are programmed. Do nol skip any
channel numbers as these channels will be ignored by the RSU.

Section 3 - Pragramming = Page 3-2



ST-880 SkyLink™ Rermote Subscriber Linit

When entering channel data. enter the Transmit or Reecive frequency in
the data field. The duplex channel will be automatically calculated. and
the data will appear in the associated data field. The channel separation is
45Mhz, with the receive frequency 43Mhz above the transmil frequency.
Any 25Khe standard 800Mhe channel in the SMR band may be entered.
The |2.5Khz offsct channels are also supported. Invalid frequencies
entered will generate an error message, To disable any channel. set the
channel frequency to “0°, An example of'a valid ransmit frequency is
‘B15.5125°. The receive frequency is automatically caleulated as
“Bo0.5125°.

Fice Menu Bar

The File Menu Bar contains operations for reading and writing data
files, and tor printing screen data. The file “defaull.dat” contains the
default data that is programmed into the RSU when it is received from
the factory. This file can be opened, and the default data wall appear
on the screen. Ths file contains the standard options and three fre-
quencies that can be used for testing.

Onee all the option and channel data is entered for vour WLLL system.
the dala can be saved 10 a filename of yvour choice, This eliminates the
need wo re-enter the data for each RSTU to be programmed.  Be sure to
always use the file extension of *.dat’,

Information displayed on the sereen may also be printed by selecting
‘File-Prant” [rom the menu,

Orerations Mesu Bar

This menu item is used to read and wiite data w the RSU by way of
the R5-232 connection. This menu is also used for entering Alignment
& lest. Toread data from the RSU memory, select *Read RSLS. The
data will be loaded and displayed on the sereen. To write data to the
ESU memory. select "Write BSUT from the menu bar. The data shown
on the sereen will then be written to the non-volatile memory chip in
the RSU. An error message will be displayed if there is a problem
wilh the serial connection,

Page 3-1 = SmarTrunk Systams. Inc



Saction 3= Programming

ConricuraTion Mesu Bar

This menu item is used for setting the communications serial port that
will be connected to the RS, Any valid communications serial port
1-4 may be selected. The selected port is indicated by a “check mark”.
Be sure to configure the correct serial port from this menu betore
altempiing to communicate with the RS, or an error message will be
displayed.

ArouT Mixu Bag

This menu item provides inlormation abourt this software program. and
provides access toa help fle.

Section 3 - Programming = Page 3-5
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SERVICE ALIGNMENT

SERVICE ALIGNMENT

This section describes the complete alipnment procedure [or
the ST-880 ESL. The RS0 is fully tested and aligned at the
Factory. With the possible exception of the Mic Audio Gain
and the Rx Audio Grain, no olher ficld adjustments are neces-
sary. These two adjustments are only required n cases where
performance is to be optimized with special wlephone equip-
menl, When making these adjustments, he sure 1o use the
actual telephone set, or telephone equipment that will be used
inat the subseriber location. The RSU contains an RF PCB
and a CPUPCE. Refer to the Parts Layout Diagram for the

location of the various adjustments.

When testing the rapsmitler on the RS be sure a proper 30
ohim load iz connected 1o the RS antenna port, Operation of
the transmitier withoul a proper load may damage the rransmil-
ter cutput stage of the RSUM

Telephone Level Adjustments

In most cases no R5U adjustments are requirad; how-
ever, if minor adjustiments are required to telephone
audio levels, remove the back cover and perform the
following procedure, referring 1o Agure 4-1 for the
location of RY1 and R37.

l. Listen o the audic in the handset, Adjust the
Rx Audio Gain R91 on the CPU PCB fora
comlorable listening level. Be careful not to
adjust the level too high as this will cause
distortion.

=]

While speaking into the handset, adjust the hie
Audio Gain R37 on the CPU PCB for a
comfortable level on the telephone side. Be
carelul not to adjust the level too high as this
will cause distortion.

Section 4 - Service Alignmant = Page 4-1
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CPU PCB

R3 ) &
Ao
Phone Line i

A37
A42 |

Intercommect ] il
Cable - " i

Programming == i
Cable ey

Figure 4-1
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Seclion 4# Senvice Alignment

Service Alignment Procedure

To begin the test procedure. first connect the RSLT to the programming PC as
deseribed in the CONNECTIONS section of these metruetions. Also connect a
telephone set to the RI-11 telephone jack. Start the ST-880 program by double

clicking the program icon, or selecting the ST-88() program [rom the Start
Menu if vou are using Windows 95, Select the “Operations-Alignment &
Test” menu bar item, Click on the *Establish Comm Link’ button 1o verify a
proper communications link with the RSU. Select one of the three RF chan-
nels available for testing. Then use the following procedure for testing and

aligning the RS

Receiver Adjustments

Using a frequency counter. adjust the 2nd 1 oscillator frequency by placing
a RF coupling probe {no direct connection) near 19 on the RF PCE. Ad-
Just Lé for a frequency reading of 44,6430 MHz /- lhe

Set un RF signal gencrator to the receive frequency. Connect the penerator
output to the antenna port on the RSU. Now penerate a signal modulated
with a 1Khz tone at a deviation level of 5Khs at a -20dbm signal level.
Using an oscilloscope. probe the discriminator output on TP-1 on the RF
PCB. and adjust the discriminator coil, L5, so that the recovered signal is 2
volts P-PK centered in the middle of the discriminator output range (4 volts
P-FE}.

While monitoring the discriminator output on TP- 1, tune the 15t TF coil, L4,
for minimum distortion. The signal level on TP-1 will now be 2 volts peak
o peak.

Click on the Open RX Audio Path box using transmission line tester in
Receiver Mode with a 600ohm load. Adjust the RX Gain, R91. on the CPU
PCB. The signal level should be about «13dbm al maximum signal level.

Reduce the RE signal generator output to -1 10dbm. Click on the Set Squelch
box. While listening to the audio in the telephone handsel, adjust the Squelch
Control, K6, an the REF PCR. so that the squelch just opens at the -1 1{dbm
signal level. Since there are no stops on the Squelch Control, do not adjust
the Squelch Contral more than 1/4 turn from its center adjustment. The
Squeleh Control should be very elose to the center of its adjustment range.
Click the Sel Squelch box when fimished,

Section 4 - Service Alignment = Pagse 4-3
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Transmitter Adjustments

1
A

=

Using o frequency counter with & RF coupling probe, place on top of U4
TOXO on the RF PCB. Adjust U4 TCXO for a frequency reading of 12 $Mhz
+- IHz

Adjust the RF service meniter receiver to the transmut frequency. Click the
Key Transmitter box to kev up the tansmitter on the selected frequency.

Adjust the Power Control, R40 on the RF PCB for an BF output level of
+27.0 dbm (.5 watt).

AC couple a 300hz toge at S00mv e J2 Pin 1] on the RF PCH board, near
U2, Then adjust the Maximum Deviation Conwel, R26 on the RF PCB far 2
maximum deviation of 4,8KHz,

Click on the Set Signaling Level box, Set the Deviation Adjustment. B42 on
the CFU PCRB for 3.0Khr of deviation. After the adjustment is compiste,
click apain on the Set Signaling Level bux.

Using a transmission line tester, set the wone for 1Kz at 0dbm and click on
the Open Mic Audio box. Adjust the Miz Audio Gain, R37 on the CPUPCB
for 2.0Khz of deviation. Click again on the Open Mic Audio box when fin-
ished.

With the telephone handset off-hook, click on the Set Hybrid Balance hox.
Adjust the Hebrid Adjustment, R on the CPU PCB for a minimum (null)
amount of transmit deviation, This null provides maximuwm isclation be-
tween the transmal audio and the receive audio. Click again on the Set Hy-
brid Balance bow when finished with the adjustnent.

LUinkey the transmitter when tinished by clicking the Key Transmiter box,

Thiz compleres the Alignment & Test of the RSU. When finished with the Alipnmant
& Test. press the "Chuit’ button to exit this mode. The R3U may now be
t2-assembled,

Page 4-4 » SmarTrunk Systems 0
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