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Fig. 6--Two views of RF amplifier, mixer, IF amplifier, 
and AGe system. 

A new hybrid design recently constructed has 
more than 100 chip components including 17 
semiconductors and five integrated circuits within 
a 2Y2-inch-diameter board (Fig. 7). This as
sembly eliminates many connectors by combining 
a number of functions on one board. The size 
reduction over previous assembly is at least ten 
to one. 

A Colpitts oscillator and power splitter in the 
215 MHz range was designed and built in an area 
of less than ;4 in. 2, using the microcircuit tech
niques. Chip components were used throughout, 

Fig. 7-New hybrid design that contains more than 
100 chip components. 
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except for the tuning coil. Four isolated ports 
were provided, each delivering -10 dBm into 50 
ohms impedance, through an isolation pad. The 
unit operates in a temperature environment that 
ranges from 4°C to 60°C with a frequency 
change of less than 300 KHz and an output level 
change of 0.2 dB. Figure 8 compares the micro
unit with a conventional circuit package possess
ing the same capabilities. Note the 10 to 1 reduc
tion in volume for the hybrid circuit. 

Fig. 8--Comparison of a microunit containing a 215 
MHz oscillator and power splitter with a conventional 
circuit package having the same capabilities. 

Summary 
The fabrication of microminiaturized hybrid 

circuits with simple tools using existing facilities 
has been accomplished. The manufacturing proc
ess involved mounting semiconductors safely at 
low temperatures, elimination of all bonded wires, 
elimination of the costly thin- and thick-film equip
ment used to fabricate passive elements, and ex
clusive use of chip components which are 
available in wide value ranges in small sizes. 

At this time we have completed assemblies that 
have in excess of 100 active and passive elements. 
Some of the assemblies fabricated by this tech
nique are small (Ys x % inch) and others are 
large (3 x 5 inches) attesting to its flexibility. 
One of the items could not have been completed 
using existing techniques on the time scale re
quired. 

Probably the major advantage gained is in time 
reduction over any previous scheme. The time 
required using this technique is measured in days 
rather than months from initial design to operat
ing equipment. 
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