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Although the phrase chemical
vapor deposition (CVD) was not
coined until the 1960s, as a tech-

nology it has a 150-year history of
growth, which continues even today
(1). According to a projection by the
Business Communications Co., Inc., the
CVD market is slated to increase dramat-
ically, with the expected market for
equipment up 11% by 2005 from 2000
(see figure, 2).

One of the growth areas in CVD is
the semiconductor materials market,
which is expected to increase 10% from
2002 to 2003. The interest in CVD tech-
nology is causing a transformation such
that, according to Mark LaPedus of Sili-
con Strategies, “The loser in the materials
market will be sputtering targets as the
semiconductor industry moves to a chem-
ical vapor deposition and electrochemical
deposition environment” (3).

Lowly carbon has been one of the most
important deposition compounds from the
early days of improving the Edison light-
bulb (by carbon deposited on the filaments
to extend illumination life) to modern
applications involving the use of carbon
plasmas to artificially grow diamonds from
single crystals to bricklike structures. In
fact, such diamonds may be the key to the
future of CVD. And although the threat of
artificial gemstone-quality crystals made

by CVD is a very real one to the $7-billion-
a-year natural diamond industry, the more
socially and economically important impact
may be the use of CVD diamond wafers in
computers, where they could help realize
the dreams of superfast processors and
quantum computing. 

One of the motivating forces behind
research into diamond-chip-wafer comput-
er chips is Moore’s law, which points out
the inherent heat barrier to the indefi-
nite improvement of silicon chip tech-
nology. According to Bernhardt Wuensch
from MIT: “Eventually, silicon is just going
to turn into a puddle. Diamond is the solu-
tion to that problem.” Although diamond

is an inherent insulator, the process of
CVD “doping” deliberately incorporates
selected impurities into the process to
change the conductivity as desired (4).
CVD technology may produce block crys-

tals of sufficient size to rival the
massive silicon blocks from which chip
wafers are cut.

CVD technology is also expanding
to the traditional industrial diamond
market, where CVD diamond-cutting
tools are becoming increasingly impor-
tant. In addition, CVD-produced mini-
and nanocrystalline diamond structures
are being developed for a wide variety
of applications such as UV/IR detector
electrodes and bioMEMS devices involv-
ing DNA-linked diamond chips for recog-
nition assays (5). With the help of
CVD technology, diamonds (as the next
wave of industrial materials) may real-
ly be forever.
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Chemical vapor deposition may transform
material science with artificial diamond
technology.
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Business Bits
The U.S. EPA (www.epa.gov) is now
accepting nominations for the 2004 Pres-
idential Green Chemistry Challenge
Awards, with a deadline of December
31, 2003 . . . Indiana University (www.
indiana.edu) has selected Scientific Soft-
ware’s (www.scisw.com) CyberLAB Knowl-
edge Engineering System for its School

of Laboratory Informatics, the first school
in the United States devoted exclusive-
ly to the emerging field of informatics
in science . . . Agilent Technologies
(www.agilent.com) introduced the first
commercial GC-MS system to feature a
solid inert ion source, which is expect-
ed to increase sensitivity and reliability
. . . Cambrex Corp. (www.cambrex.com)
entered into a business alliance agree-

ment with Analytical Bio-Chemistry
Laboratories (ABC, www.abclabs.com)
intended to provide Cambrex’s pharma-
ceutical customers with ABC’s advanced
development and analytical services . . .
Air Products (www.airproducts.com)
has acquired the electronic chemicals
business of Ashland (www.ashland.com),
in a cash transaction valued at approxi-
mately $300 million.

CVD market projections. (Adapted with permission
from Ref. 2.)


