B LSON
ECHNOLOGY me.

LP-DC212
L P-DC234

LASER PLUS4 BAND BLOCK DOWNCONVERTER SYSTEM

INSTRUCTION MANUAL

Phone: (209) 586-1022
(800) 545-1022
Fax: (209) 586-1026
E-Mail: salessupport@ol sontech.com
025-370447REV X2 www.olsontech.com 11/5/02



TABLE OF CONTENTS

LASERWARNING Page 3
SPECIFICATIONS Page4
OVERVIEW Page 5
INSTALLATION Page 6
Optica Connectorsand Cleaning Page 6
IngdlationinChassis Page7
Removad from Chassis Page7
LP-DC-212 Setup Page8
L P-DC-234 Setup Page 9
TROUBLE SHOOTING Page 10

025-370447REV X2 Page 2 of 10



SAFETY WARNINGS

LASER RADIATION

Laser transmittersemit invisibleradiation that can cause permanent eye
damage. AVOID DIRECT EXPOSURE TO BEAM. Operate only
withthe proper optica fiber installed inthetransmitter optical connector.

Thelaser transmitter should bedisabled with thefront panel switch whenever theoptica connector isempty.
NEVER look into theend of afiber optic cable, even at the LP-DC212 optical inpui.

HIGH VOLTAGE

The Laser Pluspower supply containsno user serviceable parts. Thereisexposed high voltageinsidethe
supply. The power supply housing should be opened only by factory servicetechnicians.

FIRE HAZARD

TheLaser Plusrear power supply fuseisa3AG 3.25A, dow blow fuse. Toavoid arisk of fire, thisfuse
should bereplaced only with anidenticaly rated fuse.

SHIPPING ALERT

TheLaser Plusmain chassisisnot intended asashipping container. Shipping the chassiswith any module
installed can cause severe physical damage.
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SPECIFICATIONS

Input FrequenCy RaNGE...........cocvieereeriirieeieeseeseesiens SMHzto 206.5MHz
Band 1: SMHzto 42MHz
Band 2: 51.5MHz to 88.5MHz
Band 3: 121.5MHzto 158.5MHz
Band 4: 169.5MHzto 206.5MHz

Optical INPUt RANGE........cccorerirerereree e -10dBmto 0dBm
Optical CONNECLON.........ccerererieieere e SC/APC (standard)
FC/APC (optional)
Down Converter RESPONSE........ccoereerrerieereenieeee e 5-42MHz: +1.5dB
7-40MHz: +1.0dB
RF Output and Test CONNECLOLS.........covereeeereerieniesiennns 75Q TypeF
Rear INterconnections...........ccoceeeeeerenieneneneseseseees 4.5MHz pilot, RF: 75Q Type SMB
Output Level (6 CAIMIErS)......coeveeereereeerieree e +35dBmV per carrier
Output Frequency RaNgE.........ccceeereerereriereeeesiee e 4 outputsof 5-42MHz
OULPUt REIUM LOSS.......coieiieeeeeceee e >15dB
Output FrequenCy ACCUIACY........c.eevereererreeseeseeseesieneens Phaselocked toinput viapilot carrier
PHOL FrEQUENCY.......coeeieieie e 4.5MHz + 150Hz
PhaseNOISE........ccoiiiiiiccie e <-110dBC/Hz @ 10KHz
Noise Power Ratio (NPR)........cocoveriiiiniiereeeeeee >14dB range @ 40dB threshold (Measured with all
bandsl|oaded, 3mwW OT DFB laser into 10dB of fiber.)
39 Order DiStOrtion.........ccceeeveeereeereseeeeesee s <-55dBC
(U/Cinput: 6 CXRs @ +15dBmV)
2 Order DiStortioN.......cccceeviverieeeceeceee e <-55dBC
(U/Cinput: 6 CXRs @ +15dBmV)
Power ReQUIrEMENtS.........cceeveeerieeiese e LP-DC212: 5.2V @ 1.25A
LP-DC234: 5.2V @ 0.9A
DIMENSIONS.....ceiiiirieniesie et Laser PlusChassis
LP-DC212: 1 Slot
LP-DC234: 1Slot
Operating TEMPEIatUre..........ccoveerererenere e 0°Cto45°C
HUMIAITY. ... <95%, non-condensing
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OVERVIEW
TheLP-DC212 and L P-DC234 arethereceive sections of areturn spectrum multiplier system. They can
double or quadruplethe bandwidth of any optical returnlink. TheLP-DC212 by itself can function asabandwidth
doubler. Both unitstogether will quadruplethereturn bandwidth. The LP-DC234 requiresan LP-DC212in order
tofunction. All outputsare phaselocked to their inputs, providing transparent operation.

Theunitspluginto an Olson Technology high density Laser Pluschassis. Each unit occupiesonedot. The
following diagram showstheoveral system.

System Overview

Rear Outputs Rear Outputs
FRMUC, RSMII, or
other Olson Technology 5-42MHz  5-42MHz 5-42MHz  5-42MHz

Spectrum Multiplier

5-42MHz —»| Band 1 Optical Fiber Band1 Band3 Band2 Band 4
- Full
5-42MHz — Band 2 Lasernp.h()to
Band 3 Full Spectrum diode  Spectrum Rear
>-42MHz 4.5MHz Interconnect
5-42MHz —» Band 4 Pilot
Olson Technology Olson Technology
LP-DC212 LP-DC234

Thenext diagram showsthefull RF spectrum asit isat both endsof the optical link. Somelocal oscillator presence
isnormal. 1t will not causein-band distortion productsor degrade NPR.

Return Path Spectrum
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Thenext pictureisablock diagram of the LP-DC212. Thisunit containstheoptical receiver and theband 3
converter. It aso containsthe4.5MHz pilot extraction circuitry, whichisused for AGC and phaselock. 1t supplies
thepilot and thefull RFinput spectrumto the LP-DC234.

Rear Panel LP-DC212 Block Diagram
Full Spectrum
to LP-DC234

Fiber Input

L, Optical Front Panel
Receiver » Full Spectrum
-20dB T.P.

Front Panel AGC
T.P. 1IV/ImW Rear Panel
Front Panel < Amp Band 1 Output
AGCTP. Filter F

ront Panel

Rear 4.5MHz Band 1-20dB T.P.
to LP-DC 234 4.5 MHz / AGC

Rear Panel

[ Band 3 Output
| VCXO Converter _‘ E
Front Panel

Band 3 -20dB T.P.

I Analog & Digital Status Monitoring I

Thenext pictureisablock diagram of the LP-DC234. Thisunit containsthe band 2 and band 4
converters. Thisunit doesnot have an optical recelver and isnot aself-contained unit. It must be connectedtoa

LP-DC212tofunction.
LP-DC234 Block Diagram

Rear Panel
Rear Panel Band 2 Output
Full Spectrum Converter
from LP-DC212 VEXO Front Panel

Band 2 -20dB T.P.

l— Rear Panel
Band 4 Output

Rear 45MHz o ) VCXO Converter —{ e

from LP-DC212 Front Panel

Band 4 -20dB T.P.

| Digital Status Monitoring |

INSTALLATION

OPTICAL CONNECTORSAND CLEANING
The standard optical connector isan SC/APC. 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. Redl cleanersor prepackaged a cohol wipesarethe most
convenient meansof cleaning optical connectors. Clean alcohol and lint freewipesor swabs may also beused.
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INSTALLATIONIN CHASSIS
TheLaser Plusmain chassisshould berack mounted before the modulesareingtalled. Thischassisshould
never beused asashipping container. Themodulesshould be gently did into the chassis. To avoid damagetothe
internconnect cables, ingal the LP-DC’sfrom theright to theleft, asshown below. The LP-DC212 should always
betotheleft of the LP-DC234 inwhichitisconnected to. Connect therear SVIB cables.
Notethat whilethe main chassisd otsare numbered from theleft on thefront, they are numbered fromthe
right ontherear. Thiscould cause confusion relating to which LP-DC212 isconnected to which LP-DC234.

Measuretheincoming optical level with apower meter before connecting thefiber. Thetest point readings
should berecorded for historical reference. 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 2 3
1.58 1.58 2
1.26 1.26 1
1 1 0
0.79 0.79 -1
0.63 0.63 -2
0.5 0.5 -3
04 0.4 -4
0.32 0.32 -5
0.25 0.25 -6
0.2 0.2 -7
0.16 0.16 -8
0.13 0.13 -9
0.1 0.1 -10
0.08 0.08 -11
0.06 0.06 -12
0.05 0.05 -13

REMOVAL FROM CHASSIS
If possible, turn the sourcelaser off. Alwaysput adust cover over the optical connector. NEVER look
intotheend of thefiber.
Disconnect therear panel SM B cablesbeforeremoving themodules. Pull each moduledightly forward
withthehandleuntil it hitsthe stop. Lift thefront end of the moduleand removeit. Never usetheoptical
connector asahandle.
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LP-DC212

FRONT PANEL
The standard optical input connector istype SC/APC.

Thereare 3 front panel —-20dB RF test points. Thereceiver T.P. depictsthefull
spectrum RF output from the optical receiver. Theother 2 test pointsreflect therear
panel sub-band outputs. Typical 4.5MHz pilot levelsare+14dBmV at theRX T.P. and
+10dBmV attheband 1 T.P. Thereisno pilot at theband 3 T.P.

For level setting, the accuracy of these band 1 and band 3test pointsis+ 1dB.

Thepower LED should awaysbeon and green. Thealarm LED isawayson.
Itisgreenunlessafailureoccurs. It monitorsoptical input levels, RFAGC, andVCXO
unlock.

The DC test points should be used with ahigh impedance meter. Theoptical
input T.R. iscalibrated for 1V/mW @ 1310 nm. A correction factor must be applied for
other wavelengths.

TheAGC test point reflectsthe strength of the4.5MHz pilot signal. A higher
voltageindicateslesssignd.

REAR PANEL
Therear panel hasthe 2 RF F output connectors and the 2 SMB connectorsthat
connect tothe LP-DC234. Typical pilot levelsare +50dBmV at the pilot connector and
+32dBmV at the RF connector.

FUSE

Themodulehasaninternal miniature 3A SB fuseinaholder. TheLittelfuse part
number is0454003. The Olson Technology P/N is286-0000009.
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LP-DC234

FRONT PANEL
Thereare 2 front panel —20dB RF test points. For level setting, the accuracy of
these band 2 and band 4 test pointsis+ 1dB. No4.5MHz pilot ispresent at thesetest
points.

The power LED should awaysbeon and green. Thealarm LED isawayson.
Itisgreenunlessafailureoccurs. It monitorsVCXO unlock.

REAR PANEL
Therear panel hasthe 2 RF F output connectors and the 2 SM B connectorsthat
connect tothe LP-DC212.

FUSE

Themodulehasaninternal miniature 3A SB fuseinaholder. TheL.ittelfusepart
number is0454003. The Olson Technology P/N is286-000009.
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TROUBLESHOOTING

Thisisacomplex system and troubl eshooting requires somethought.

The primary problemsat turn on are poor optical connectionsdueto contamination and reversed or
incorrectly connected cables. Confus on between themain chassisd ot numbering conventionfromfronttorear is
not uncommon.

Intermittent operational problemsare probably dueto laser transmitter overload. Thiscan bedueto RF
ingress. It could a so be because the up converter input levelsaretoo high. Thisproblem tendsto be muchworse
during periodsof high system usage.

Problemsmay al so be caused by damaged SM B connectorsat both the transmit and receiveends. Always
removethese connectorswith care. Never pull on the cable or exert torque on the connector.

Theband onetransmitter input hasa4.5 MHz trap. Excessive4.5MHz signalsat thisinput caninterfere

with both receiver AGC and phaselock. Thisproblem normally appearswhen bench testing the units, not during
normal operation. Another 4.5MHztrapintheband 1 input will fix thisproblem during sweeping or NPR testing.
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