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CUSTOMER SERVICE AND SUPPORT

Hughes Aircraft Company, Microwave
Products Division is committed to providing
high quality products and service to our
customers. This includes assistance in the
proper selection of products to meet your
particular application, timely delivery of
quality products, assistance or training in
the proper operation of the product, and ser-
vice supportforthelife of the product. Listed
below are some of the services available to
you from Hughes for the products described
in this catalog.

NEW PRODUCT WARRANTY
1. The millimeter-wave products identified

in your order and sold by Hughes Aircraft
Company, Microwave Products Division,
are warranted to the original Buyerto
meet the published specifications, draw-
ing and/or such modifications thereof as
Buyer and Seller have agreed to in writing
and to be free from defects in workman-
ship and materials. Seller’s entire war-
ranty obligation is limited to making
adjustments by repairing, replacing or
refunding the purchase price of any prod-
uctwhich fails to meet this warranty and
whichis returned to Seller, as provided
below, within one (1) year from date of first
shipment by Seller. Replacement,
repairs, or adjustments under this war-
ranty shall not reinstate the warranty set
forth herein. Under all circumstances,
except as provided for in Paragraph 7,
the warranty will expire not later than one
(1) year after such first shipment.

. Adjustment will not be allowed for prod-
ucts which have been subjected to
abuse, improper application orinstalla-
tion, alteration, accidental or negligent
damageinuse, storage, transportation or
handling. Alteration or removal of serial
number or identification markings voids
the warranty.

. Seller shall have the right of final deter-
mination as to the existence and cause
of adefect, and whether to make adjust-
ment by repair, replacement or refund.
When adjustment is not allowed, a rea-
sonable charge will be made to Buyer
to cover Seller’s cost of inspection and
handling.

4. Inthe event Seller determines that any

product claimed to be defective is not
subject to adjustment set forth herein,
Buyer will be notified that product is not
subject to adjustment. Unless the Buyer
furnishes disposition instructions for the
product within thirty (30) days after such
notification, Seller may return the product
“as is” to Buyer, transportation collect.

. Inreturning products under this warranty,

Buyerin all cases will obtain and comply
with Seller's packaging and shipping
instructions. Buyer will pay for all packing
and transportation costs for returned
products. Credit for transportation
charges within the United States will be
issued by Seller if adjustment is allowed.
Where adjustmentis not allowed, prod-
ucts will be returned to Buyer, transporta-
tion collect.

. There are No Warranties That Extend

Beyond the Description on the Face of
The Contract. Seller shall not be liable
for consequential damages. No change
in this warranty shall be binding upon
Seller unless it shall be in writing signed
by aduly authorized representative of the
Seller.

. Exclusion of Certain Semiconductors.

(a) Field replaceable diodes or wafer
assemblies are not warrantied. (b) A
product that contains a Schottky diode
is warrantied for one (1) year. If the diode
fails during the warranty period, upon
the initial return of the product to Hughes,
Hughes will replace the failed diode free
of charge. If the product fails again,
during the one (1) year warranty period,
Hughes will repair the product in
accordance with the provisions of the
REPAIR WARRANTY described herein.
(c) Separately sold semiconductors

are not warrantied.

REPAIR WARRANTY
1. Hughes Microwave Products Division will

provide repair service for all products
sold from the Hughes Millimeter-Wave
Products Catalog. All products no
longer under Hughes NEW PRODUCT
WARRANTY which are repaired, modi-
fied, tuned, or calibrated at the Buyers'
expense, will be covered by this REPAIR
WARRANTY. The REPAIR WARRANTY
applies only to products returned for
repair at Sellers’ facility. The warranty
does not apply to any products returned
to the Seller with obvious physical dam-
age, or which have been modified by the
Buyerin any relevant way. Under all
circumstances, the REPAIR WARRANTY
will expire not later than ninety days after
shipment.

2

To return products for repair under this
warranty, or to inquire on the status of
returned units, write to Hughes Aircraft
Company, Microwave Products Division,
Customer Service, 3100 Fujita Street,
Torrance, California 90505, or telephone
our monitored 24 hour Customer Service
line at (213) 517-6110.

EXTENDED WARRANTY

Anextended warranty is available for certain
instrumentation products such as Sweep
Generators, Synthesizers, Network Ana-
lyzers, Noise Gain Analyzers and Power
Meters. This extended warranty can be writ-

ten to extend the period of the initial war-
ranty, to provide on-site repair of these cer-
tain products, or both. This may be initiated
either before the placement of the original
purchase order or at any time during the
initial warranty period. Contact your local
representative or Hughes for information on
this service.

SERVICE CONTRACTS

A service contract is available for certain
instrumentation products that may be writ-
tento provide repair and calibration ser-
vices for Hughes manufactured products.
These contracts would provide parts and
labor for all necessary repairs and periodic
calibrations of the product as deemed nec-
essary by Hughes. These service contracts
can be written to provide either factory or
on-siteservice.Calibrations should be done
atthe Hughes factory. Contact your local
representative or Hughes for information on
this service.

CALIBRATION AND CERTIFICATION

A certificate of compliance to manufactur-
ers specifications is available upon request
on all applicable Hughes Microwave Prod-
ucts Division manufactured products.
Hughes MPD manufactured products are
tested with equipment meeting MIL-
STD-45662 with traceability to the National
Institute of Standards and Technology. In
addition, Hughes MPD can calibrate and
certify applicable manufactured products
inaccordance with MIL-STD-45662.
Contact Hughes MPD for information on
this service.



Inthis catalog...
Making waves in millimeter-wave technology.

It's what we've been doing since we were one of the first
to pioneer this specialized field several decades ago. ..
by developing and offering the most complete line of
mm-wave products commercially available—test equip-
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WHY MILLIMETER WAVES

INTRODUCTION

Millimeter-waves offer a new and attractive
way of solving systems problems. Milli-
meter-waves have many advantages over
microwaves such as broad bandwidths,
higher spatial resolution, low probability of
interference/interception and small antenna
and equipment size. Their ability to pene-
trate clouds, smoke, dust and fog make
them a logical choice over IR and optical
wave lengths for adverse weather applica-
tions. In addition, selective molecular ab-
sorption in the millimeter spectrum, as
illustrated, offers unique solutions to many
special problems.

Areas where millimeter-waves are currently
being used include communications, radar,
radiometry, missiles, radio astronomy,
plasma diagnostics, spectrometry, nuclear
resonance measurements, spectroscopy,
and the precise measurement of distances.
These uses span military, industrial, medical
and scientific requirements. In this section
of the catalog we shall discuss some of the
more important applications and the current
state-of-the-art.

Millimeter-wave measurements will be cov-
ered, listing the specific test instruments
available for sale. Component technology
will also be covered, listing specific compo-
nents available for sale. There is also a
discussion of millimeter-wave instrumenta-
tion systems and subsystems that are
available for making system measurements.

MILLIMETER WAVES AND HUGHES
Early investigation of the millimeter wave-
length portion of the electromagnetic spec-
trum was stimulated by scientific (molecular
spectroscopy) and military (radar) develop-
ments. The feasibility of generating signals
with wavelengths near 1 cm was first demon-
strated by Cleeton and Williams in studies

of ammonia molecular resonances in the
early 1930’s.

The observation by L.A. Hyland of the Naval
Research Laboratory (NRL) in 1930 that
over-flying aircraft would reflect radio signals
stimulated the investigation of radar tech-
niques at NRL, Fort Monmouth and else-
where in the United States. During this
period, independent and excellent work was
done in England with high priority since
there was the threat of war in Europe with
impending raids by bomber aircraft. This
early connection between aircraft and radar
has been preserved to this day. Radar for
detecting aircraft from remote ground loca-
tions or from ships; airborne radar for de-
tecting other aircraft, ships and ground
features; and countermeasures against
these uses, have been the major applica-
tions for which microwave technology has
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been developed. In terms of radar equip-
ment this has meant a push toward higher
microwave frequencies where high direc-
tivity can be achieved with small antennas
more suitable for portability and for mount-
ing on ships and aircraft.

It was determined during the early stages
of World War (I, however, that most require-
ments for aircraft related radar could be met
by frequencies of 10 GHz or less. At the
M.L.T. Radiation Laboratory an attempt to
build a radar in the 1cm wavelength range
was a disappointment. Unfortunately, the
frequency chosen was near a water vapor
molecule absorption resonance which
severely curtailed the radar range. As a
result, there was no driving force to develop
radar technology for frequencies above

30 GHz.

During World War II, J.H. Van Vieck made a
theoretical prediction that atmospheric oxy-
gen (O,) would absorb near 60 GHz. This
work was given a security classification be-
cause of its military significance. Work was
initiated at NRL to explore and develop milli-
meter-wave technology for secure commu-
nications predicated on Van Vleck's theory.

After World War Il millimeter-wave work con-
tinued at NRL for military applications and
at Bell Telephone Laboratories (BTL) for tel-
ecommuncation applications. Then, in the
late 1950's, Hughes Aircraft Company be-
came involved when it was recognized that
the coupled-cavity traveling-wave tube
(TWT), which had been successfully devel-
oped at Hughes, could be extended in fre-
quency to 100 GHz and higher, and would
be capable of generating hundreds of
watts of average power.

Another significant phase in the develop-
ment of millimeter waves was in the 1960's.
During this period, intensive work was
done at BTL on solid-state components for
the development of underground wave-
guide repeater systems. These systems
were planned for telephone trunk-line ser-
vice capable of very wide band operation.
This work was concentrated in the 40 to
100 GHz portion of the spectrum.

The early millimeter-wave TWT work at
Hughes has been continued and supple-
mented by semiconductor device and
component development that began in the
mid 1860's. Then, in 1970, Hughes began
manufacturing a solid-state miliimeter-
wave sweep generator—the first millimeter-
wave catalog product to be introduced by
Hughes. Since that first introduction, a full
line of devices, components and instru-
ments covering 18 to 160 GHz have been
added with development work continuing
at the higher frequencies.

MILLIMETER-WAVE APPLICATIONS
There are many applications for millimeter-
wave technology. A few of the more preva-
lent ones will be discussed below.


















































































































































































































































































































































































































































































































