




Figure 4. Broad-band distributed MIMIC (microwave/millimeter
wave monolithic integrated circuit) amplifier developed by the 
APL Space Department with support from the Engineering and 
Fabrication Branch. This 2.2 x 1.7 mm chip has qn average gain 
of about 4 dB over the 1- to 10-GHz frequency range. Fabrica
tion was performed by a commercial foundry. 

wave test and measurement facilities are being established 
in the Microelectronics Group to perform a variety of 
critical measurements (e.g., spectrum analysis, S-param
eters, noise figure, gain, phase noise) up to a frequency 
of 40 GHz. 

Extensive computer design resources are available us
ing fourth-generation software for linear and nonlinear 
circuit analysis, layout, process mask generation, phys
ical packaging, and thermal performance evaluation. 
These design systems use verified library elements for 
common microwave components and structures in con
junction with microwave application-specific integrated
circuit software compatible with the design rules and pro
cesses for commercial microwave foundries. Figure 4 is 
a custom monolithic distributed amplifier recently de
veloped using the APL microwave design resource. 

Increased sophistication of microelectronic processes 
and assembly techniques has resulted from requirements 
associated with high-frequency, high-speed module pack
aging and integration. A previous article3 outlined some 
of the new equipment (e.g., plasma etchers, sputter depo
sition systems, laser machine tool) that has been brought 
on-line to satisfy the changing packaging needs. This 
equipment, coupled with new processes, is now being 
used to fabricate microwave circuits. Figure 5 is a 
monolithic-scale 5-GHz notch filter comprising a metal
insulator-metal capacitor, spiral inductor with air-bridge 
crossovers, second-level interconnects, and microstrip 
transmission lines. The hybrid has taken on new sig
nificance for microwave technology. Figure 6 is an APL

built microwave hybrid using commercial gallium ar
senide chips. It is an X-band (8- to 12-GHz) amplifier. 

We anticipate that the microelectronics activities at 
APL will continue to provide a wide variety of exciting 
developments. As dimensions of electronic devices con
tinue to shrink, increased emphasis on materials, quali-
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Figure 5. A miniature notch filter designed and fabricated by 
the Microelectronics Group is the basis for monolithic-scale pas
sive monolithic networks. This basic circuit consists of a metal
insulator-metal capacitor, microstrip inductor and transmission 
line, and two 2-llm-high air-bridge interconnects. A. Entire notch 
filter. B. Enlargement of air-bridge region. 

Figure 6. Two commercial MMIC (monolithic microwave in
tegrated circuit) chips packaged by the Microelectronics Group 
for an X-band (8· to 12-GHz) amplifier breadboard module. 
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ty and process control, and cleanliness will become para
mount. Consequently, we are devoting our efforts to im
proving clean areas (our new facilities will contain over 
20,000 square feet of cleanroom space) and to many 
aspects of reliability and quality control. The first floor 
of the new building will include modern cleanroom fa
cilities and special laboratories for microelectronics de
velopment. When fully occupied by late 1990, the new 
microelectronics facility will be one of the best in the 
country for hybrid and electronic packaging. It will fea
ture the latest in environmental control and will be 
equipped with modern tools and methods for reliability 
and quality assurance. 

Microelectronics is still one of the most rapidly grow
ing technologies. The Laboratory's Microelectronics 
Group is leading the way into the 1990s with many new 
products and services, while still performing the activi
ties on which it built its 30-year history of successful ac
complishments. 
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