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484 Lightwave Component Analyzers

HP 87028, 8703A

. 300 kHz to 20 GHz modulation freQuency

. Calibrated frequency response measurements of high-

speed optical, electro-optical. and electrical components

HP 87028 and 87O3A

Lightwave Component Analyzers
As the transmission rate or bandwidth of fiber optic systems is

pushed upward. high frequency design considerations become essen-
tial. 80th the HP 87028 and 8703A measure each of the system
elements that transmit these wide bandwidths. Tbey make calibrated
measurements of lasers or LED transmitters, photodiode receivers.
optical fibers. and electrical components. Tbe lightWave component
analyzers operate with a swept modulation frequency to precisely
characterize how these components operate with a high-speed, in-
fonnation-bearing signal. Infonnation on how each component re-
sponds. independent of tbc otbers. provides insight into bow system
perfonnance can be predicted and improved.

8otb the HP 87028 and 8703A operate at a fixed wavelength and
sweep tbe frequency of tbe intensity modulation signalover tbe
bandwidth you select. Tbe HP 87028 has transducers (lightWave
source and receivers), which aliow it to operate at 850, 1300. and
1550 nm. Tbe HP 8703A can operate at 1300 and 1550 Dm. These
sources and receivers are characterized to allow calibrated mea-
surements of electro-optical test devices.

Measure Electro-Optlcal Components
Orten the limiting elements in a fiber optic system are the electro-

optical components (for example. lasers, APD's. PIN photodiodes.
and modulators), whicb convert the electrical information to optical
or vice versa. Tbe conversion efficiency or responsivity of these
devices is a function of many variables. Tbe calibrated lightWave
source and receiver of the lightWave component analyzer allows
devices to be tested individually. Data can be displayed in the fre-
quency domain as the modulation frequency response or in the time
domain as the step or impulse response.

Measure Optical Components
Measurements can be made on connectors, splitters. couplers. and

lenses, as weil as fiber. Tbis yields insertion loss. length, and optical
return loss. In the distance-time domain. reflections can be located
without the dead zone typical of OTDR type measurements. Trans-
mission measurements can also be displayed in the distance-time
domain to view the impulse or step response of the component. Delay
and dispersion are easily viewed in Ibis manner.

Measure Electrlcal Components
Wben used to measure linear electrical components. such as ampli-

tiers. filters, and transmission liDes. the lightWave component analyz-
ers have the full measurement capability of a microwave netWork
analyzer. Typical measurements are bandwidth. insertion loss/gain.
phase. impedance, match. and group delay.

Measure 80th Transmission and Reflection
Characteristics

Complete characterization of component behavior depends on
knowing how the signal is transmitted through it and how it is retlect-
ed back. For optic~1 re~ections. the lightWave component analyzers
use a IlghtWave dlrectlonal coupler to make the reflecrion meas-
urements. Data can be presented in the modulation frequency du-

. 850, 1300, or 1550 nm operation

. Reflection measurements with < 1 mm resolution< 5 mm
two-event resolution up to 50 dB optical dynamic range

maiD or in the distance-time domain to locate and measure the source
ofthe reflection. Because ofthewide measurement bandwidth. single
reflections can be located with < 1 mm of resolution< 5 mm two.
event resolution and up to 50 dB optical dynamit range and 100 dB
electrical dynamit range. For electrical reflection measurements.the
analyzer uses a test set to perform the measurement. Results. such as
impedance. can then be displayed.
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HP 87028 LI.9htwave Component Analyzer
Standard conflguralion requires an HP 87028, an RF interface

kit, a lightwave source, lighlWave receiver, and fiber cable, All
HP 834OxB sources have built-in oplical isolators for reduced reflec-
lion sensilivily and improved optical source match compared to the
A models. A lighlWave directional coupler is required for reflection
measuremenls.

HP 87028 Accessories
Lightwave Source Modul..

All with directly modulaled Fabry-Perot lasers.
HP 83400NB, 300 kHz to 3 GHz. 1300 Dm, 9/125 um fiber
HP 834O1A, 300 kHz to 3 GHz, 1300 Dm. 50/125 ,u'rn fiber
HP 83402N8, 300 kHz to 6 GHz. 1300 Dm. 9/125 um fiber
HP 83403NB, 300 kHz to 3 GHz, 1550 Am, 9/125:Um fiber
HP 834048', 300 kHz to 3 GHz, 850 nm. 50f125 Jlm fiber
Lightwave Receiver Modules

All with PIN photodiodes,
HP 8341OC. 300 kHz to 3 GHz, 1300/1550 nm. 62.51'125 um fiber
HP 834UC. 300 kHz to 6 GHz. 130011550 nm. 9/125 ,um fiber
HP 834110. 300 kHz to 6 GHz. 1300/ 1550 nm. 9/125,um fiber
HP 834128, 300 kHz to 3 GHz. 850 Am. 62.5/125 um fiberUghtwave DlrecUonet CoupletS '

A three-port, directional coupler for making reflection measure-
ments and monitoring transmission signals, The couplers have a
nominal 3 d8 coupling factor,
HP 11890A 91125 11m fiber
HP 11891A 50/125 ,um fiber
RF Interface Kit
HP 11889A: This kir conlains the RF accessories required 10 operate
Ihe HP 87028 when a lest set is not used. Contains apower splitter. a
20 dB pad. SMA accessories and adapters tor the analyzer.
Probe Power Supply
HP 11899A: This power supply provides regulaled dc power 10 the
HP 834Ox and HP 8341x lighlwave suurces and receivers or HP 85024A
RF Probe when used as standalone units.
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S-Parameter Tat Set
HP 85046A 300 kHz to 3 GHz
HP 8S047A 300 kHz to 6 GHz

These test sets provide the capability to meuure impedance and
transmission characteristics of (WO-port electrical devices in either
forward or reverse direction with a single connection. The
HP 85047A is required fot 6 GHz operation.
C811br8tion Kit
HP 85033C 3.5 mm: Contains precision 3.5 mm standards used to
calibrate the HP 87028 tor electrical measurements of components
wlth 3.5 mm or SMA connectotS.
Work8p8C8 Cablnet
HP 11895A: This cabinet fits beneath an HP 87028 system making the
system easier to use and reducing required bench spate.

Ordering Information
HP 87018 LightWave Component Analyzer

Opt 006 6 GHz Receiver Operation
Opt Oll Delete Time Domain

HP 834001\ Lightwave Source
HP 834008 LightWave Source
HP 83401A LightWave Source
HP 83402A LightWave Source
HP 834028 LightWave Source
HP 8J403A LightWave Source
HP 8J4tJ8 LightWave Source
HP 834048 LightWave Source
HP 83410C LightWave Receiver
HP 83411C LightWave Receiver
HP 83411D LightWave Receiver
HP 834118 LightWave Receiver
HP 118901\ LightWave Coupler
HP 11891A LightWave Coupler
HP 118891\ RF Interface Kit
HP 118951\ Workspace Cabinet
HP 118991\ Probe Power Supply
HP 85O46A S-Parameter Test Set
HP 85047A S-ParameterTest Set

HP 8703A Ughtwav8 Component Analyzer

. 130 MHz to 20 GHz Modulation Frequency. 1300 and 1550 nm operation

. FP and DFB lasers
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Standard configuration includes an intemallJOO nm Fabry.Perot
I FP) laser and one 1300/1550 nm receiver. Optional1JOO or 1550 nm
DFB internallaser sources are also available. Tbe extemalliahrwave
'Ource input (Option 100) is used wirb the HP 83424A or 83425A'
Ilgh~vave CW sources for additional 1550 or 1JOO nm DFB wavelength
nexibiliry.

B
Test Set, Source,20-GHz lightwave

and Receiver
lator,Modu

~~

HP 8342OA Ughtwave T88t s.t
Includcs a 1300 nm FP laser. modulator. receiver. and directional

coupler. Basic lightWave component analyzer tests from 130 MHz to
20 GHz can be made when the HP 83420A i$ combined wirb an
extema1 controller and an HP 8510. HP 8T2O1H~. HP 8719/8*1. or--
HP 8757 microwave analvzer SYStem.
20 GHz Ughtw8ve Source. .nd Receivers
HP 83421A LightWave Source
HP 83422A LightWave Modulator
HP 8342JA LightWave Receiver

For standalone applications. these instruments have modulation
frequency ranges of 130 MHz to 20 GHz.
DFB Lightw8V8 ~
HP 834~ 1550 nm lighlWave CW SoUKe
HP 83415.4. 1300 nm LightWave CW Source

These DFB sources are used wirb the HP 8703A. HP 83420A. or
HP 83422A systetnS. Wavelength is adjustable :::0..5 Dm.

Ordering Inform8tlon
HP 8703A LigbtWave Component Analyzer

Opt 01X Select Optical ConneCtor
Opt 100 External ügbtWave Source Input
Opt 110 1550 nm DFB Laser
Opt 110 1300 nm DFB Luer
Opt JOO Additional ügbtwave Receiver
Opt 8JO Add HP 3.5 mm Cal Kit .t. Cable

HP 83414A üghtWave CW Source-1550 nm
Opt 100 External üghtWave Source Input

HP ~15A LightWave CW Source-l300 nm
Opt 111 External Lightwave Source Input

HP 83410A LightWave Test Set
Opt OIX Connector Option
Opt lOG External üghtWave Source Input
Opt 110 1550 nm Df'B laser
Opt 110 1300 nm DFB laser

HP 83411A ügbtWave Source
0,. OIX Connector Option
Opt I" External ÜgbtWave Source Input
Opt 110 1550 nm DJfB Laser
Opt 110 1300 nm DFB Laser

HP ~11A üghtWave Modulator
Opt OIX Connector Option

HP ~1.JA LightWave Receiver
Opt 01X Connector Option
Opt JOO Additional üghtWave Receiver

11'8 tIIoW8Iv *k8r lPPI8 ~ .. .. a.25A:=., .

_:~";~

,. ,., - - ,,- ~ " -- '-I HIMfII.,-*- ..w.

Administrator




