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mmm—  Single-frequency lasers, such as  Characterizing the single-
distributed feedback (DFB)and  frequency laser linewidth !l

distributed Bragg reflector and measuring chirp and

(DBR), have become increas- FM characteristics that

ingly important in lightwave result when a laser is directly
signal transmissions. Today, modulated are important in

they are used in systems to determining laser-component .

minimize transmission penalties  and system-performance limits.
resulting from dispersion in

long-haul optical-fiber communi-

cations links. In the future,

lightwave coherent communica-

tion systems will employ mul-

tiple single-line lasers to in-

crease the system bandwidth of

a single fiber.
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Fig. 1 Linewidth
measurement
test set-up

The HP 11980A is an unbalanced
fiber-optic Mach-Zehnder inter-
ferometer covering wavelengths
from 1,250 nm to 1,600 nm. Its
input directional coupler splits
the incoming optical signal into
two equal parts. The two signals
then travel along separate fiber
paths. One arm contains a spool

Linewidth Measurements
Linewidth describes the static
spectral bandwidth of the laser,
The measurement. is performed
by simply connecting the single-
line laser output to the input

of the interferometer and
connecting the interferometer
output to the input of the light-
wave signal analyzer. The signal-
to-noise ratio of the displayed
spectrum can be optimized using
the manual polarization-state
adjustment on the front panel of
the HP 11980A. The shape of the
display is not altered by this
adjustment, only its amplitude
relative to the noise floor.

Diagram of the of fiber to delay the incoming

HP 11980A The HP 11980A fiber-optic signal and disrupt the coherence
interferometer is an aceessory between the two arms. The
to the HP 71400C, HP 71401C, standard HP 11980A delays the
and HP 83810A lightwave signal by 3.5 psee, and Option
signal analyzers. It uses a self- 005 delays it by 25 psec. A
homodyne technique to convert  mechanical polarization-state
optical phase or frequency controller, added to the other
deviations into intensity vari- arm of the interferometer,
ations. These variations are maximizes the output power.
detected by the high-speed PIN  The two signals are then recom-
photodiode and preamplifier in bined using another directional
the lightwave signal coupler and are output to the
analyzer and displayed. front panel.
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Fig. 2 Linewidth
measurement made
on the HP 83810A

Linewidth measurements as
narrow as 30 kHz and as wide
as 22 GHz can be performed
with the HP 83810A signal
analyzer and HP 11980A Option
005. Figure 2 shows a linewidth
measurement of xxx MHz.
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Fig. 3 Chirp
measurement
test set-up

Chirp/FM Characteristic
Measurements

Chirp, or spectral bandwidth
widening, is caused by varying
the drive current or directly
modulating the laser. Chirp
can be undesirable because it
broadens the laser’s spectral
bandwidth, resulting in reduced
system bandwith due to
chromatic dispersion in fiber-
optic cable, On the other hand,
the chirping mechanism can be
used to create FM via direct
laser current modulation.

By adding a modulation source
that can be gated with the same
period as the interferometer
delay, the combination of the
HP 11980A and the lightwave
signal analyzer allows chirp
measurements of single-line
lasers. Gating is used to achieve
the appropriate phase relation-
ship in the two arms to homo-
dyne the chirped laser spectrum

with the unmodulated spectrum.
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Fig. 4 DGB laser
modulated with
130 MHz sinewave

Figure 4 shows the chirp
resulting when a typical DFB
laser is modulated with a 130
MHz sinewave. Chirp effects
can be analyzed using sinewave,
squarewave, or PRBS modula-
tion as the modulation source.
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Fig.§ 11 GHz
Chirp measurement
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A large amount of intensity
meodulation is often accompanied
by a large FM deviation.

Figure 5 shows a laser chirping
with a deviation of approxi-
mately 11 GHz. The HP 71400C
and HP 83810A provide chirp-
measurement capability to

44 GHz, while the 71401C is
limited to 5.8 GHz.
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SPecification/Characteristics

For more information, call your

Standard Option 005 local HP sales office listed in
your telephone directory or an
Optical Insertion Loss HP regional office listed below for the
1,300 nm 8dB 8dB location of your nearest sales office.
1,850 nm 8dB 8dB
Wavelength Range 1,250 nm to 1,600 Am United States:
(Characteristic} Hewlett-Packard Company
4 Choke Cherry Road
ill
Delay Time 3.5 ksec 25 Usec Rockville, MD 20850
{(Characteristic) Hewlett-Packard Company
5201 Tollview Drive
Linewidth (minimyum} 225 kHz 30 kHz" Rolling Meadows, IL 60008
{Lorentzian with
10% uncertainity) Hewlett-Packard Company
5161 Lankershim Blvd.
Optical Connectors Single-mode fiber connectors No. Hollywood, CA 91601
g:gg:}?:dol-l":‘s 10/HP. FG/PC, ST, Hewlett-Packard Company
: 2015 South Park Place
Atlanta, GA 30339
*100 kHz with HP 71400C and 71401C Canada:

Hewleti-Packard Ltd.
6877 Goreway Drive

01' de . g I fO a tiOll Mississauga, Ontario L4V 1M8

Japan:
HP 11980A! Fiber-Optic Interferometer 157, Niohi Shinguka 4 Chome
N -7, Nighi Shinjuku 4 Chome
Option 005 5 km fiber Shinjuku-ku

Tokyo 160, Japan
HP 71400C! Lightwave Signal Analyzer

Latin America:
(J00kHz - 22GHa) HewlettPackard
HP 71401C! Lightwave Signal Analyzer Latin American Region Headquarters
(100 kH=z - 2.9 GHz) Monte Pelvoux No. 111
HP 83810A! Lightwave Signal Analyzer Lomas de Chapultepec

11000 Mexico, D.F. Mexi
(9 kHz - 22 GHz) exico, exico

Australia/New Zealand:
—_— Hewlett-Packard Australia Ltd.
'Must order one of the following options: 31-41 Joseph Street

Option 011 Diamond HMS-10/HP Connector Interface Blackburn, Vietoria 3130
Option 012 FC/PC Connector Interface Melbourne, Australia EEEE——
Option 013 DIN 47256 Connector Interface
Option 014 ST Connector Interface Far East:
Option 015 Biconic Connector Interface Hewlett-Packard Asia Lid.
22/F Bond Centre
West Tower

89 Queensway
Central, Hong Kong
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