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reasonable assumptions that the highest operating
frequency is inversely proportional to the system size and
the current-level requirements of the logic circuits. An
optimized design is presented for powering 16K circuits at
an 80-percent duty cycle and a 1.7-ns logic cycle with
maximum current levels of 300 mA.

To avoid lowering the systems lowest resonant
frequency the power 1/0 line must be matched in imped-
ance to the power source. In addition, to obtain a flat
frequency response of the system currents to mnear the
resonant frequency it is necessary to match the source
impedance and the power I/O line impedance to the
impedance of the primary windings of the highest level
transformer. However, this may be undesirable because of
the high supply-current level required. In the present
design a mismatch was chosen—leading to a peaked
response of the chip current as the lowest resonant
frequency is approached and consequently, a lowering of
the supply-current level.

This design of the power system will tolerate 5-percent
variations in power-system line widths and insulation
thickness at the cost of an additional skew of 1.2 percent
of the logic cycle. (Actual tolerances achieved in this
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technology are well within the S-percent figure.) Some
variation in logic load is tolerated provided the power
lines are terminated in the prescribed manner.
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