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SAFETY WARNINGS

LASER RADIATION
Thelaser transmittersemit invisibleradiation that can cause permanent eye
damage. AVOID DIRECT EXPOSURE TO BEAM. Operate only with
the proper optical fiber installed inthetransmitter optical connector. Thelaser
transmitter should bedisabled with thefront panel switch whenever theoptica
connector isempty.

HIGH VOLTAGE

TheAC input power supply containsno user serviceableparts. Thereisexposed high voltageinsidethe
supply. The power supply housing should be opened only by factory servicetechnicians.

FIRE HAZARD
TheAC input rear power supply fuseisa3AG 3.25A, dow blow fuse. Toavoid arisk of fire, thisfuse
should bereplaced only withanidenticaly rated fuse.

SHIPPING ALERT

Themain chassisisnot intended asashipping container. Shipping the system with any moduleinstalled can
cause severe physical damage.

SYSTEM OVERVIEW

DESCRIPTION MODEL PART NUMBER
MAIN CHASSIS LP-CH 037-000403
95-240VAC POWER SUPPLY LP-PS 037-000406
48vDC POWER SUPPLY LP-PS-48 037-000451
LASER TX MODULE 6dBm LP-OT-6 037-000400
LASER TX MODULE 8dBm LP-OT-8 037-080433
LASER TX MODULE 9dBm LP-OT-9 037-090433
LASER TX MODULE 10dBm LP-OT-10 037-100433
LASER TX MODULE 12dBm LP-OT-12 037-120433
LASER TX MODULE 14dBm LP-OT-14 037-140433
LASER TX MODULE 15dBm LP-OT-15 037-150433
TRIPLE RXMODULE LP-OR-300 037-000401
RSM 1&3 w/o OPTICAL RX LP-DC-212-NR 037-000454
RSM 1&3 w/ OPTICAL RX LP-DC-212 037-000447
RSM 2&4 (req. LP-DC-212) LP-DC-234 037-000448
SNMP STATUS INTERFACE LP-SNMP 037-000461
MODULE EXTRACTOR LP-EX 010-000930

A system can have asingle power supply or 2 redundant supplies. With asingle power supply, afully populated
system holds 15 RF/optical modules. With dua power supplies, afully populated system holds 14 RF/optical modules.
All modules can be hot swapped.
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OPTICAL CONNECTORS AND CLEANING
Thefiber ends can be damaged by theinsertion of contaminated connectors. Sometypesof customer
damageto connectorsor fiber are not covered under warranty. Fiber connectors should never beleft uncovered.
Red cleanersor prepackaged al cohol wipesarethe most convenient meansof cleaning optical connectors. Clean
alcohol and lint freewipesor swabsmay a so be used.

The standard optical connector isan SC/APC. To specify an FC/APC connector, append —A tothe
model name and consult thefactory for part numbers. FC/APC connectors must be specified at time of order.

CHASSIS
Thechassisisal9” rack mount unit, 5.75” (3 RU) high. Thechassissotsare numbered 1 to 16 from left
toright asviewed fromthefront. When viewed from therear, ot 1ison theright. Slots1-14 accept only
RF/optical modules. Slot 16 acceptsonly apower supply module. Slot 15 accepts either an RF/optical moduleor
apower supply module.

All module changes can be made from thefront of the chassisthrough serviceloopsin the RF and power
cables. All RF connectionsare madefrom therear of therack. All optical connectionsare madefrom thefront of
therack. Thereareaccessholesinthefront sidesof the chassisfor fiber routing. Therearefiber support dotsin
thetop front of thechassis.

Thereare no connectionsor test pointson thefront of thechassis. ThechassisstatusL ED’sarelocated on
the power supply module. All LED’scan be seen through aclear window inthefront of the chassis. All normal
indicatorsaregreen. Any red LED that isturned on denotesan abnormal condition.

Thechassisrear has4 long-lifefansthat can be changed fromtheoutside. The OT P/N for thefan
assembly is037-000405. ThereisaDB-25M alarm connector at the center rear of the chassis. Theseisolated
relay contacts, rated at 100mA @ 25V DC, provide aground closure onany alarm, including power failure. Pins1-
15 monitor dots1-15respectively. Pin 17 isthechassiscoolingaarm. Pin 24 isthesummary alarmthat alarmson
any failure. Pin25isground.

Thesmall rectangular connector at theright rear of the chassisisfor factory testing, the Olson Technology
SNMPinterface (LP-SNMP), or OEM status monitoring modules.

STATUS MONITORING
Therearethreetypesof statuslinksbuilt into thissystem.

1) Therear panel DB25 connector providesisolated summary alarmsof each moduleinthe system. No
computer isrequired.

2) The 10 pin connector located in the upper right rear of the main chassis, can be adapted to the printer
(parallel) port of any windows 95 or 98 (ME, 2k, and X P will not work) based computer to monitor
severd critical moduleand chassisfunctions. Thissoftwareisavailablefrom Olson Technology Inc.

3) The 10 pin connector will accept an OT-SNMP SNMPinterface. Oneinterfaceisrequired per chassis.

Please consult thefactory for complete detail son thesefeatures.
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Thereare 3 LED’son thefront of the power supply.

: . LP PS5
Thetemperaturealarm LED isnormally green. It changestoredif any POWER SUPPLY
fanisopen, missing, or frozen. It alsogoesredif theunit’sinternal temperature - TEMP
istoohigh. ThisLED isnormally on for several secondsafter power on O W aLarm
whilethefansstart up. TE:EE_HF' . Siﬂmf
Thered summary darm LED isnormally off. It lightsonany module O B i
alarmor on atemperaturealarm. -
Thepower LED isnormally green. If the power supply voltageistoo
high or toolow, it will bered. Thiswill also cause atemperatureaarm. @

Thetest points can be used to monitor the busvoltage.

POWER SUPPLIES

A single power supply mountsintherightmost dot asviewed fromthefront. Dual suppliesmount inthetwo
rightmost dots. Changing from singleto dua suppliesdoesnot requireany chassisrewiring.

TheAC supply automatically accepts 90-132VAC and 180-264VAC at 47-63Hz. The maximum input
power isabout 140 watts. Thevoltage supplied to the modulesisapproximately 5.25VDC.

TheAC input isthrough an IEC connector on therear of the power supply. Thevoltage selectionjumperis
not used; the unit will operate with thejumper inany position. If redundant suppliesare used, werecommend
plugging themintoindependently protected power strips.

The Laser Plussystem also hasa48V DC input power supply for central officeuse. Seethe LP-PS-48V
instruction manual, OT p/n 025-370451, for compl ete specifications.

OPTICAL TRANSMITTER MODULE

FUSE
Themodulehasaninternal miniature 3A SB fuseinaholder. TheLittelfuse part number is0454003. The
Olson Technology P/N is286-000009.
RFINPUT
TheLP-OT-6 laser transmitter acceptsa 77 channel flat RF input from +18dBmV to +22dBmV per
channel (50-550 MHz). Digital signalscan beadded from 550MHz to 870MHz. The power inany 6MHz
bandwidth should be at |east 6dB below the picturecarriers.

TheLP-OT-8to LP-OT-15 laser transmitter acceptsa 77 channel flat RF input from +19dBmV to
+23dBmv per channel (50-550 MHz). Digital signalscan be added from 550M Hz to 870M Hz. The power in any
6M Hz bandwidth should be at |east 6dB below the picturecarriers.

Thefront panel RF test point hasbeen calibrated at 547.25MHz to read +10dBmV for optimum optical
modul ation with 83 channd loading. Thislevel will changewith channdl loading.

With thesefrequency ranges, itisextremely important to account for coax cablelossand slopewhen
making measurementsand distributing signdls.
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OPTICAL OUTPUT
The cooled DFB laser outputs4mW (+6dBm) minimum at 1310 nm. Laser performance hasbeen
optimized for thispower level; thereisno external adjustment for laser output power.

UNIT OPTICAL OUTPUT
LP-OT-6 4.00mw 6dBm
LP-OT-9 7.94mwW 9dBm
LP-OT-8 6.30mw 8dBm

LP-OT-10 10.0mw 10dBm
LP-OT-12 15.70mw 12dBm
LP-OT-14 25.00mw 14dBm
LP-OT-15 31.60mw 15dBm

INPUT DRIVE vs. CHANNEL LOADING
Thelaser RF driveleve isthe primary determining factor of link distortionand S/N performance. Thebasic
limitation oninput driveistota input power. Thefollowing chart showsthe approximateinput levelsversus channel
loading. Theleft axisshowsthenomina RFinput level. Theunit will work withlevelswithin+/- 2dB of thisvalue.
Theright axisshowsthetest point reading for optimum modulation.

Many systemsruntheir digital channelsat 6dB bel ow theanal og channels. Thisisavery convenient level
for calculating loading. At 6dB down, merely dividethe number of digital channelsby 4 and add totheanalog
channelsto get thetotal loading.

Thefactory test input is77 analog channelswith 42 digital channelsat 6dB down. Thisis77 +42/4, which
equals87.5. Thisisthe87.5ch/+20dBmV input point onthe graph.

Some systemsuse an OMI meter to set laser modulation. The LP-OT-6to L P-OT-15 have been
individually adjusted for optimum performance. Setting al unitsfor the same OMI, instead of using thetest point,
will result in reduced transmitter performance.

Input Level versus Loading
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If thechannel loading islessthan 40, you may decide not to increasethelevel sby the maximum possible
amount. Thiswill provideimproved distortion at the cost of S/N. The best rule of thumbisto usethe maximum

possiblelevelsfor long haul links, and lower drivelevelsasthelinksget shorter.

INDICATORS AND TEST POINTS FOR LP-OT-6

Thelaser transmitter hasfront panel test pointsfor optical power and laser current. Only ahighimpedance
voltmeter should be used. The meter common should be connected to the module ground test point, not to chassis

ground.

Theoptica power darm LED isnormally green. It turnsred
oninsufficient optical power. 4mW of optical output reads4.0V at
TP

Thelaser current larm LED isnormally green. Itturnsred
on excessivelaser current. At atypical laser current of 30mA the TP
will read 0.6V.

Thecooler darm LED isnormally green. It turnsred when
the cooler cannot keep thelaser at aconstant temperature.

TheRFlevel adjust control allowsfor a4dB range of input
leve adjustment.

TheRFtest point iscalibrated to read +10dBmV @
547.25MHz for proper laser modul ation with 83 channdl |oading.
Thislevel will changewith channel loading. 1t doesnot require
termination.

Push thelaser enable switch with an alignment tool to enable
or disablethelaser. Thelaser should bedisabled whenever thereis
no fiber connected. Disabling thelaser will causealoca optical
power aarm, but will not causearemote module or chassisaarm.
‘Teasing’ thisswitch may causevery brief remotedarms.

Theoptical output connector istype SC/APC, with optional
FC/APC connector available.

NOTE: ThelLaser Enableswitchisnolonger available on newer
models.
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INDICATORS AND TEST POINTS FOR LP-OT-8 TO LP-OT-15

Thelaser transmitter hasfront panel test pointsfor optical power and laser current. Only ahighimpedance
voltmeter should beused. Themeter common should be connected to the module ground test point, not to chassis

ground.

Theoptica power darm LED isnormally green. It turnsred
oninsufficient optical power. Optical ouput reads as shown bel ow:

UNIT OUTPUT TEST POINT VOLTAGE
LP-OT-8 6.30mW 0.63Vv
LP-OT-9 7.94mW 0.79v
LP-OT-10  10.00mW 1.00v
LP-OT-12  15.70mW 157V
LP-OT-14  25.00mW 2.5V
LP-OT-15  31.20mW 3.12v

Thelaser current larm LED isnormally green. Itturnsred
on excessivelaser current. At atypical laser current of 50mA the TP
will read 1.0V.

Thecooler darm LED isnormally green. It turnsred when
the cooler cannot keep the laser at aconstant temperature.

TheRF level adjust control allowsfor a4dB range of input
level adjustment.

TheRFtest pointiscalibrated toread +10dBmV @
547.25MHz for proper laser modulation with 83 channel loading.
Thislevel will changewith channel loading. 1t doesnot require
termination.

Push thelaser enable switch with an alignment tool to enable
or disablethelaser. Thelaser should bedisabled whenever thereis
no fiber connected. Disabling thelaser will causealocd optical
power alarm, but will not cause aremotemodule or chassisalarm.
‘Teasing’ thisswitch may causevery brief remoteaarms.

Theoptical output connector istype SC/APC, with optional
FC/APC connector available.

NOTE: ThelLaser Enableswitchisnolonger available on newer
modds.
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OPTICAL RECEIVER MODULE

DESCRIPTION
TheLP-ORisatriplereturn band receiver inasinglemodule. Therecevershavean extended bandwidth
of 200 MHzto alow the use of spectrum multiplication. Individual receiversinthe module can bedisabledif three
inputsarenot available.

FRONT PANEL

The 3 rectangular red/green status L ED’ smonitor thereceivers optical TPOR
inputs. They arenormally green and changeto red onalow or missing optical OPTICAL RECEIVER
input. Any red LED causesamoduleaarm and achassissummary alarm. e

123

The 3 DCtest pointsmonitor therecelvers optical inputs. ImwW ﬂ ﬂﬂ
(0dBm) is1V at thetest point. Only highimpedance meters should be used.

Usethe ground test point at the bottom of the module, not chassisground. O s

OPT.1

The 3 multi-turn potentiometersset thereceivers gains. Setting any
gain control fully counter-clockwisewill disablethat receiver. TheLED fora Orees
disabled receiver will dwaysbegreen. A disabled receiver will never generate

1@
anaam. 2@ Receiver
0 S
The—20dB RF test point monitorsthe RF output of any singlereceiver. J
It doesnot requiretermination. ey
The 3 position toggle switch selectswhich receiver’soutput appearsat O
thetest point. Insurethat thisswitchisinthe correct position beforeusing the -
test point to set the RF gain. Test Point
1
Theground test point should be used when checking optica input @ 5
levels 3
The SC/APC optical input connectorsare ontheright of thefront o Gnd e

panel, with optional FC/APC connectorsavailable.

]l Red/Green LED

O 3 Position
Switch
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REAR PANEL

The RF output connectorsare ontherear of theunit. Receiver #1isonthetop. Recelver #3isonthe
bottom.

INTERNAL ADJUSTMENTS

Thereare 3 jumpersthat are accessiblefrom the sidethat are used to set thereceiver input range. The
jumperscan be changed with tweezers or needle nosed pliers. Thenominal level for changing jumper posistionsis
-3dBm.

FUSE
Themodulehasaninterna miniature 3A SB fuseinaholder. TheLittelfuse part number is0454003. The
Olson Technology P/N is286-000009.

OPTICAL INPUT CHART
Thefollowing chart showsthetest point readingsversusoptical input levels,

T.P.Volts  Optical Input mW  Optical Input dBm

3.02 3.02 4.8
251 251 4
2.00 2.00 3
1.58 1.58 2
1.26 1.26 1
1.00 1.00 0
0.79 0.79 -1
0.63 0.63 -2
0.50 0.50 -3
0.40 0.40 -4
0.32 0.32 -5
0.25 0.25 -6
0.20 0.20 -7
0.16 0.16 -8
0.13 0.13 9
0.10 0.10 -10
0.08 0.08 -11
0.06 0.06 -12
0.05 0.05 -13
0.04 0.04 -14
0.03 0.03 -15

RETURN FREQUENCY MULTIPLIERS

The Laser Plussystemincludes 3 receiver/ down converter modul esthat can be used as part of areturn
band frequency multiplier system. Thissystem can quadruplethe bandwidth of anew or existing returnlink. Olson
Technology buildsup converterstofit insidethe nodes of several manufacturers. Consult thefactory for thelatest
list of compatible nodes.

Seethe LPDC-212/ LPDC-234 instruction manual, OT # 025-370447, for moredetails.
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Laser Plus Module Extraction Tool

Insert module puller and dide the notched end undernesth the pull tab on thefront of theinserted moduleas
shown above. Then pressdown on the handle, thiswill lift the notched end thereby lifting thefront of themodule.
Then proceed by pulling the unit out while pressing down onthehandle.
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