Advancing the
state of the art
in high-
performance
logic and array
technology

High-speed silicon bipolar technology
continues to meet the demands of integrated
circuits for mainframe computers. IBM has
developed an advanced bipolar logic and high-
speed array technology for its Enterprise
System/9000™ systems. This technology, code-
named ATX-4, is composed of trench-isolated,
double-polysilicon self-aligned bipolar devices,
and has four fully planarized wiring levels with
interlevel connecting studs. Chip fabrication
has been implemented in 1-um ground rules
and is in full-scale manufacturing. ATX-4
represents a significant advance in providing
higher-speed and lower-power logic at
increased levels of integration compared with
that of the ATX-1 technology used in previous
generations. An overview of the design and
integration of ATX-4 is discussed.

Introduction
The evolution of mainframe computing systems has led to
significant changes in high-speed bipolar logic and array

integrated circuit technology. Fundamental logic gate
speed and the ability to minimize on-chip and off-chip
delays is essential for providing the lowest system cycle
time. Modern bipolar technology remains the best solution
to this product requirement because of its fundamental
advantages in intrinsic device switching speed and
capacitance-driving capability. To achieve the lowest
possible delay, the transistors and wiring must be designed
to minimize parasitic resistances and capacitance. To reach
these objectives, state-of-the-art bipolar devices consist of
a polysilicon base contact which is self-aligned with the
polysilicon emitter, a thin intrinsic base with an optimized
collector doping profile, and deep-trench isolation [1-3].
Interconnections between devices must be designed for
low parasitic capacitance and higher current and power
densities. To accomplish this, electromigration-resistant
wire levels are interconnected by vertical studs [4]
incorporated into a fully planarized structure. The four
independent wiring levels in ATX-4 chips minimize the
path length between logic gates and significantly reduce the
wiring capacitance.

This paper describes the design of the advanced high-
performance bipolar logic and array chips used in the
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