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SOLID-STATE RELIABILITY

upon the premise that such a radar should be inherently

more reliable than conventional radars utilizing a trans-
mitter tube and a mechanically scanned antenna. Despite the
expenditure of some 50 million in system and transmit-receive
module development, the fundamental premise remains un-
validated. An investigation of the fundamental physics and
test procedure design that will allow confidence in the predic-
tion of device lifetime is needed. :

The lecture reviews the basic concepts of solid-state phased
arrays and describes past and present module development.
It is pointed out that to date generally two types of modules
have been developed. The types include modules for search
radar applications which operate in the 1-2-GHz region and
modules for airborne fire control radars which operate in the
8-10-GHz region. The modules normally consist of a transistor
power amplifier, phase shifter, mixer, and low-noise amplifier.
The higher frequency modules, additionally, contain a fre-
quency multiplier, Specific modules described are the MERA4,
RASSR, MAIR, and CAMEL.

It is pointed out that the microwave power transistor used
in the power amplifier represents the largest potential prob-
lem from a reliability standpoint. The problem is made more

T HE CONCEPT of an all solid-state radar was founded

complex by the fact that the state of the art in microwave
power transistors is rapidly changing as photolithographic
techniques and processing techniques are improved. Further,
the problem is complicated by the fact that different transistor
suppliers utilize different metallization, different processing
techniques, and a device geometry which varies from firm to
firm.

It is pointed out that the reliability in microwave power
transistors and in turn module reliability must be obtained in
two ways. 1) Fairly fundamental device physics studies must
be made to eliminate or reduce failure modes in power tran-
sistors. 2) Meaningful stress testing techniques must be ‘de-
veloped and verified to qualify transistor types. It is felt that
these two tasks are interdependent and that stress testing of
transistors is meaningful only if results of the testing are cor-
rectly interpreted. The cost for making a reliable module and
in turn a reliable phased array may double the anticipated
initial developmental cost. It is, however, a cost which must
be incurred. To date, the Army has made a good start on the
transistor reliability for devices used in the CAMEL program.
The Navy has initiated a small failure physics program on
microwave transistors at the Naval Research Laboratory.
These programs are just starts, however, and further efforts
are required. - ‘
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