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Abstract
A new metric for gauging progress of semiconductor
technology is presented.

1. Introduction Memory density
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Future electronic systems will continue to rely on, and in- ® DRAM bit density es
creasingly benefit from, the advances in semiconductor tech- 108 - e %%

nology as they have had for more than five decades.
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Since its inception, the semiconductor industry has used
a physical dimension (minimum gate length of a transistor) as
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a means to gauge continuous technology advancement. This &
metric is all but obsolete today [1]. Density (Fig. 1 — 3) is 104 | @
what drives the benefits of new device technologies for com- @f
putation — the primary application driver for semiconductors. 1024 ?s
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2. A Density Metric for Semiconductor Technology 1970 1980 1990 2000 2010 2020
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Going forward, we will use a three-prong metric that con-
sists of logic density (Dr), memory bit density (Dwm), and in-
terconnect density between logic and memory (Dc) as a  Fig. 2 DRAM bit density (data compiled by Haitong Li of Stanford
means to capture how advances in semiconductor device  University [2]). After [3].
technologies enable system level benefits.
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Fig. 3 Interconnect density between memory and logic (data com-
Fig. 1 Transistor density (from https://en.wikipedia.org/wiki/Tran-  piled by Doug Yu of TSMC. After [3].
sistor_count) given by the number of transistors divided by chip area
and SRAM bit density (data compiled by C.-H. Fiona Wang of Stan- The proposed metric can be used to gauge advances in
ford University [2]). After [3]. future generations of semiconductor technologies in a holistic
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way, by accounting for the progress in logic, memory, and
packaging/integration technologies simultaneously.
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