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A new type of electronic logic circuit is
introduced to enable application of bi-
polar processes for large-scale integra-
tion (LSI) circuit design. The power-
delay time product, as well as the pack-
ing density, shows improvement of an
order of magnitude. Integrated injec-
tion logic (I°L) thus gave renewed vigor
to bipolar technology. [The SC/® in-
dicates that this paper has been cited in
over 115 publications since 1972, mak-
ing it the 2nd most-cited paper ever
published in this journal.]
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"When we came to the end of our
work on sub-nanosecond logic circuits
in May 1970, we realised we had drawn
the curtain on two decades of research
on improving speeds in this field. A new
trend emerged, aiming not at faster cir-
cuits but at increased density of gates
per chip. That meant a shift of empha-
sis from bipolar to MOS circuits. How-
ever, we could not accept that, as a
result, the bipolar circuits would end
up in the gutter. So we fought back and
found integrated injection logic (I°L).
For the two of us, this was such an ex-
citing period that we did not give
ourselves time to publish our results.
This was because we wanted to show
that bipolar processes could also be

used for large-scale integration (LSI).
We succeeded and as a result the new
method was used in various designs in
which the advantage of combining ana-
logue and digital circuits on the same
chip was used in particular. This was
not only done successfully in our com-
pany but also elsewhere. For us, this
was enormously stimulating and it took
us through a difficult period.

"The summers of 1970 and 1971
were hot, extremely hot. And we were
heavily motivated to prove that I°L was
right on time for the LS| era. What bet-
ter proof than that a handful of large-
scale circuits could be found? But with
the limited CAD tools of those days this
really promised to be a hell of a job.
Accuracy and working pace were not
only enhanced by our enthusiasm, but
also by an unconventional cooling
method, namely, a sink full of cold
water in which to cool our feet.

"A first, short presentation of our
work was given in February 1972 at the
International Solid-State Circuits Con-
ference in Philadelphia’ where we
showed six LSI circuits. We had 20
minutes to tell and demonstrate what
I°’L was all about. After that, we were
invited to write the now 'classic' arti-
cle. The reason why our article has
been mentioned so often might be that
we revealed new opportunities for bi-
polar design and thus inspired others to
use this method creatively.

"In 1975, we and two colleagues
from IBM received the Award for
Achievement from the magazine Elec-
tronics.? Later on, in 1980, a book was
published in which all the newsworthy
articles about I°L were compiled."
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