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Abstract

A novel n-p-nbipolar transistor of which emitter is self-aligned with base contact by polyilicon

is developed for using in high speed and high packing density LSI circuits. The emitter of this
transistor is separated less than 0.4 um with base contact by self-align technology, and the
emitter feature size is less than 3 x § um2‘ Because the active region of this transistor is not
damaged through all the process, it has excellent electric properties. Using the n-p-n transistors
by 3.0 um design rules, a NTL ring oscillator has 380 ps, a CML ring oscillator has 390 ps, and

a I? L ring oscillator has 5.6 ns of per-gate minimum propagation delay time.
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