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Figure 5 - Blowback films at 200X 
normal chip size are used to verify 
the final mask artwork. These mask 
patterns are used to create working 
plates from which wafers are fabri­
cated . A step-and-repeat process 
produces working plates with ap­
proximately 165 identical copies of 
these patterns on a 4-inch-diameter 
circle. 

Figure 6 - After processing at a silicon foundry, the com­
pleted 4-inch wafer contains approximately 165 potentially 
good circuits. The five circuits that are different in appear­
ance are called process control monitors. These are standard 
test circuits used by the silicon foundry to monitor the qual­
ity of processing for each wafer. The good wafers are sawed 
into individual circuits , called chips or dice. 

APL facility can design ICs for foundry fabrication 
with up to 70,000 CMOS transistors, which is true 
VLSI density. A current project is under way using 
this CMOS capability to develop a special-purpose 
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Figure 7 - A die is attached to a suitable package and its 
pads are wire-bonded to the package pins. Here a 40-pin lead­
less chip carrier is shown. The die (chip) is 5.00 x 5.56 mil­
limeters; the leadless chip carrier is 12.5 x 12.5 millimeters. 

spectrum accumulator chip for use in deep space par­
ticle detection experiments. 

CONCLUSION 
An integrated circuit design capability has been es­

tablished at APL and has been proven by the creation 
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of a working custom integrated circuit. The CAD tools 
used in the facility are adequate for chip designs well 
into the VLSI level of complexity. The establishment 
of this facility places APL in a position to take ad­
vantage of future improvements in silicon foundry 
technology for custom VLSI design. Plans to accom­
modate radiation-hardened CMOS design rules and 
even gallium arsenide circuits will help keep this phase 
of activity near the forefront of VLSI technology. 
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