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Design of a high speed and high intergrated ISL( Intergrated Schottky Logic )

using a merged transistor
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Dept. of Electronics Eng., Dong-Eui University
E-mail : cdjang@hyomin.dongeui.ac.kr

Abstract

Many bipolar logic circuit of conventional occurred problem of speed delay according to deep saturation
state of vertical NPN Transistor. In order to remove minority carries of the base region at changing signal in
conventional bipolar logic circuit, we made transistor which is composed of NPN transistor shortened buried
layer under the Base region, PNP transistor which is merged in base, epi layer and substrate. Also the
Ring-Oscillator for measuring transmission time-delay per gate was designed as well. The stucture of Gate
consists of the vertical NPN Transistor, substrate and Merged PNP Transistor. In the result, we fount that
carriers which are coming into intrinsic Base from Emitter and the portion of edge are relatively a lot, so
those make Base currents a lot and Gain is low with a few of collector currents because of cutting the buried
layer of collector of conventional junction area. Merged PNP Transistor's currents are low because Base width
is wide and the difference of Emitter's density and Base’s density is small. we get amplitude of logic voltage
of 200mV, the minimum of transmission delay-time of 211nS, and the minimum of transmission delay-time
per gate of 7.26nS in AC characteristic output of Ring-Oscillator connected Gate.
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Fig. 1. a)Circuit b)Cross Sectional View of ISL
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