
TITLE OF THE INVENTION MACROCYCLIC PEPTIDES AS HCV NS3
PROTEASE INHIBITORS The present invention relates to
macrocyclic compounds that are useful as inhibitors of
the hepatitis C virus (HCV) NS3 protease, their
synthesis, and their use for treating or preventing
HCV infection. BACKGROUND OF THE INVENTION Hepatitis C
virus (HCV) infection is a major health problem that
leads to chronic liver disease, such as cirrhosis and
hepatocellular carcinoma, in a substantial number of
infected individuals, estimated to be 2-15% of the
world's population. There are an estimated 3.9 million
infected people in the United States alone, according
to the U.S. Center for Disease Control, roughly five
times the number of people infected with the human
immunodeficiency virus (HTV). According to the World
Health Organization, there are more than 170 million
infected individuals worldwide, with at least 3 to 4
million people being infected each year. Once
infected, about 20% of people clear the virus, but the
rest harbor HCV the rest of their lives. Ten to twenty
percent of chronically infected individuals eventually
develop liver-destroying cirrhosis or cancer. The
viral disease is transmitted parenterally by
contaminated blood and blood products, contaminated
needles, or sexually and vertically from infected
mothers or carrier mothers to their off-spring.
Current treatments for HCV infection, which are
restricted to immunotherapy with recombinant
interferon- aalone or in combination with the
nucleoside analog ribavirin, are of limited clinical
benefit. Moreover, there is no established vaccine for
HCV. Consequently, there is an urgent need for
improved therapeutic agents that effectively combat
chronic HCV infection. The current state of the art in
the treatment of HCV infection has been discussed in
the following references: B. Dymock, et al., "Novel
approaches to the treatment of hepatitis C virus
infection," Antiviral Chemistry & Chemotherapy . 11:
79-96 (2000); H. Rosen, et al., "Hepatitis C virus:
current understanding and prospects for future
therapies," Molecular Medicine Today 5: 393-399
(1999); D. Moradpour, et al., "Current and evolving
therapies for hepatitis C," European J. Gastroenterol.
Hepatol. , 11: 1189-1202 (1999); R. Bartenschlager,
"Candidate Targets for Hepatitis C Virus-Specific
Antiviral Therapy," Intervirology . 40: 378-393
(1997); G.M. Lauer and B.D. Walker, "Hepatitis C Virus
Infection," N. Engl. J . Med .. 345: 41-52 (2001);
B.W. Dymock, "Emerging therapies for hepatitis C virus
infection," Emerging Drugs . 6: 13-42 (2001); and C.
Crabb, "Hard-Won Advances Spark Excitement about
Hepatitis C." Science : 506-507 (2001). Several
virally-encoded enzymes are putative targets for
therapeutic intervention, including a metalloprotease
(NS2-3), a serine protease (NS3), a helicase (NS3),
and an RNA-dependentRNA polymerase (NS5B). The NS3
protease is located in the N-terminal domain of the
NS3 protein, and is considered a prime drug target
since it is responsible for an intramolecular cleavage
at the NS3/4A site and for downstream intermolecular
processing at the NS4A/4B, NS4B/5A and NS5A/5B
junctions. Previous research has identified classes of
peptides, such as hexapeptides as well as tripeptides
discussed in U.S. patent applications US2005/0020503,
US2004/0229818, and US2004/00229776, showing degrees
of activity in inhibiting the NS3 protease. The aim of
the present invention is to provide further compounds
which exhibit activity against the HCV NS3 protease.
SUMMARY OF THE INVENTION The present invention relates
to novel macrocyclic compounds of formula (I) and/or
pharmaceutically acceptable salts and/or hydrates
thereof. These compounds are useful in the inhibition
of HCV (hepatitis C virus) NS3 (non-structural 3)
protease, the prevention or treatment of one or more
of the symptoms of HCV infection, either as compounds
or their pharmaceutically acceptable salts and/or
hydrates (when appropriate), or as pharmaceutical
composition ingredients, whether or not in combination
with other HCV antivirals, anti-infectives,
immunomodulators, antibiotics or vaccines. More
particularly, the present invention relates to a
compound of formula (I) and/or a pharmaceutically 



acceptable salt and/or hydrate thereof: wherein: n is
1 or 2; R1 is CO2R10, CONR10SO2R6, CONR10SO2NR8R9, or
tetrazolyl; R2 is Ci-C alkyl, C2-C6 alkenyl or C3-C8
cycloalkyl, wherein said alkyl, alkenyl or cycloalkyl
is optionally substituted with 1 to 3 halo; R3 is
Ci-C8 alkyl, C3-C8 cycloalkyl, C3-C8 cycloalkyl(Cr
C8)alkyl, aryl(Cr C8)alkyl, or Het, wherein aryl is
phenyl or naphthyl and said alkyl, cycloalkyl, or aryl
is optionally substituted with 1 to 3
substituentsselected from the group consisting of
halo, OR10, SR10, N(R 10)2, N(C1-C6 alkyl)O(Cr C6
alkyl), C1-C6 alkyl, C1-C6 haloalkyl, halo(Cr C6
alkoxy), NO2, CN, CF3, SO2(C1-C6 alkyl), S(O)(C1-C6
alkyl), NR10SO2R6, SO2N(R6)2 NHCOOR6, NHCOR6 NHCONHR6,
CO2R10, C(O)R10, and CON(R10)2; Het is a 5-6 membered
saturated cyclic ring having 1, 2 or 3 heteroatoms
selected from N, O and S, wherein said ring is
optionally substituted with 1 to 3 substituents
selected from the group consisting of halo, OR10,
SR10, N(R10)2, N(C1-C6 alkyl)O(Cr C6 alkyl), C1-C6
alkyl, C1-C6 haloalkyl, halo(C r C6 alkoxy), NO2, CN,
CF3, SO2(C1-C6 alkyl), S(O)(C1-C6 alkyl), NR10SO2R6,
SO2N(R6)2, NHCOOR6, NHCOR6, NHCONHR6, CO2R10, C(O)R10,
and CON(R10)2; R4 is H, C1-C8 alkyl, C3-C8
cycloalkyl(CrC 8)alkyl, or aryl(CrC 8)alkyl; wherein
aryl is phenyl or naphthyl and said alkyl, cycloalkyl,
or aryl is optionally substituted with 1 to 3
substituents selected from the group consisting of
halo, OR10, SR10, N(R10)2, N(Ci-C6 alkyl)O(Cr C6
alkyl), C1-C6 alkyl, C1-C6 haloalkyl, halo(Cr C6
alkoxy), NO2, CN, CF3, SO2(C1-C6 alkyl), S(O)(C -C6
alkyl), NR10SO2R6, SO2N(R6)2, NHCOOR6, NHCOR6,
NHCONHR6, CO2R10, C(O)R10, and CON(R10)2; R5 is H,
halo, OH, C1-C6 alkoxy, C1-C6 alkyl, CN, CF3, SR10,
SO2(Ci-C6 alkyl), C3-C8 cycloalkyl, C3-C8 cycloalkoxy,
C1-C6 haloalkyl, N(R7)2, aryl, heteroaryl or
heterocyclyl; wherein aryl is phenyl or naphthyl,
heteroaryl is a 5- or 6-membered aromatic ring having
1, 2 or 3 heteroatoms selected from N, O and S,
attached through a ring carbon or nitrogen, and
heterocyclyl is a 5- to 7-membered saturated or
unsaturated non-aromatic ring having 1, 2, 3 or 4
heteroatoms selected from N, O and S, attached through
a ring carbon or nitrogen; and wherein said aryl,
heteroaryl, heterocyclyl, cycloalkyl, cycloalkoxy,
alkyl or alkoxy is optionally substituted with 1 to 4
substituents selected from the group consisting of
halo, OR10, SR10, N(R7)2, N(C1-C6 alkyl)O(Cr C6
alkyl), C1-C6 alkyl, Ci-C6 haloalkyl, IMIO(CI-C6
alkoxy), C3- C6 cycloalkyl, C3-C6 cycloalkoxy, NO2,
CN, CF3, SO2(C1-C6 alkyl), NR10SO2R6, SO2N(R6)2,
S(O)(C1-C6 alkyl), NHCOOR6, NHCOR6, NHCONHR6, CO2R10,
C(O)R10, and CON(R10)2; wherein the 2 adjacent
substituents of said cycloalkyl, cycloalkoxy, aryl,
heteroaryl or heterocyclyl are optionally taken
together to form a 3-6 membered cyclic ring containing
0-3 heteroatoms selected from N, O and S; R6 is C1-C8
alkyl, C3-C8 cycloalkyl, C3-C8 cycloalkyl(Cr C5)alkyl5
aryl, aryl(Cr C4)alkyl, heteroaryl, heteroaryl(C 1-C4
alkyl), heterocyclyl, or heterocyclyl(CrC 8 alkyl),
wherein said alkyl, cycloalkyl, aryl, heteroaryl, or
heterocyclyl is optionally substituted with 1 to 2 W
substituents; and wherein each aryl is independently
phenyl or naphthyl, each heteroaryl is independently a
5- or 6-membered aromatic ring having 1, 2 or 3
heteroatoms selected from N, O and S, attached through
a ring carbon or nitrogen, andeach heterocyclyl is
independently a 5- to 7-membered saturated or
unsaturated non-aromatic ring having 1, 2, 3 or 4
heteroatoms selected from N, O and S5 attached through
a ring carbon or nitrogen; Y is C(=O), SO2, or
C(=N-CN); Z is C(RI0)2, O, orN(R 4); M is C1-Ci2
alkylene or C2-Ci2 alkenylene or C2-Ci2 alkynylene,
wherein said alkylene or alkenylene is optionally
substituted with 1, 2 or 3 substituents selected from
the group consisting of Ci-Cg alkyl, C3-C8
cycloalkyl(Ci-C 8 alkyl), and aryl(Ci-C 8 alkyl);
wherein 2 substituents on adjacent carbon atoms of M
are optionally taken together to form a 3-6 membered
cyclic ring containing 0-3 heteroatoms selected from
N, O and S, or 2 substituents on the same carbon atom
of M are optionally taken together to form a 3-6
membered cyclic ring containing 0-3 heteroatoms
selected from N, O and S; A is C(R11) or N; 



when R5 is other than H, R11 is H, Ci-C 6 alkyl, halo,
OR10, SR10, or N(R 10)2; when R5 is H, R11 is H, C -C6
alkyl, halo, OH, C -C6 alkoxy, CN, CF3, SR10,
SO2(Ci-C6 alkyl), C3-C8 cycloalkyl, C3-C cycloalkoxy,
Ci-C6 haloalkyl, N(R7)2, aryl, heteroaryl or
heterocyclyl; wherein aryl is phenyl or naphthyl,
heteroaryl is a 5- or 6-membered aromatic ring having
1, 2 or 3 heteroatoms selected from N, O and S,
attached through a ring carbon or nitrogen, and
heterocyclyl is a 5- to 7-membered saturated or
unsaturated non-aromatic ring having 1, 2, 3 or 4
heteroatoms selected from N, O and S, attached through
a ring carbon or nitrogen; and wherein said aryl,
heteroaryl, heterocyclyl, cycloalkyl, cycloalkoxy,
alkyl or alkoxy is optionally substituted with 1 to 4
substituents selected from the group consisting of
halo, OR10, SR10, N(R7)2, N(Ci-C 6 alkyl)O(C r C6
alkyl), C -C6 alkyl, Ci-C6 haloalkyl, halo(C r C6
alkoxy), C3-C6 cycloalkyl, C3-C6 cycloalkoxy, NO2, CN,
CF3, SO2(Ci-C 6 alkyl), NR10SO2R6, SO2N(R6)2,
S(O)(Ci-C 6 alkyl), NHCOOR 6, NHCOR 6, NHCONHR 6,
CO2R10, C(O)R 10, and CON(R 10)2; wherein the 2
adjacent substituents of said cycloalkyl, cycloalkoxy,
aryl, heteroaryl or heterocyclyl are optionally taken
together to form a 3-6 membered cyclic ring containing
0-3 heteroatoms selected from N, O and S; or R5 and
R11 are optionally taken together to form a 5- to
6-membered saturated, unsaturated nonaromatic, or
aromatic cyclic ring having 0-2 heteroatoms selected
from N, O and S;each R7 is independently H, C1-C6
alkyl, C3-Ce cycloalkyl, C3-C6 cycloalkyl(Ci-C
5)alkyl, aryl, aryl(Cr C4)alkyl, heteroaryl,
heteroaryl(Ci-C 4 alkyl), heterocyclyl, or
heterocycly^Q-Cs alkyl), wherein said alkyl,
cycloalkyl, aryl, heteroaryl, or heterocyclyl is
optionally substituted with 1 to 2 W substituents; and
wherein each aryl is independently phenyl or naphthyl,
each heteroaryl is independently a 5- or 6- membered
aromatic ring having 1, 2 or 3 heteroatoms selected
from N, O and S, attached through a ring carbon or
nitrogen, and each heterocyclyl is independently a 5-
to 7-membered saturated or unsaturated non-aromatic
ring having 1, 2, 3 or 4 heteroatoms selected from N,
O and S, attached through a ring carbon or nitrogen;
each W is independently H, halo, OR7, C1-C6 alkyl, CN,
CF3, NO2, SR7, CO2R7, CON(R7)2, C(O)R7, N(R10)C(O)R7,
SO2(Ci-C6 alkyl), S(O)(Ci-C6 alkyl), C3-C8 cycloalkyl,
C3-C8 cycloalkoxy, C1-C6 haloalkyl, N(R7)2, N(C1-C6
alkyl)O(Cr C6 alkyl), halo(C r C6 alkoxy), NR10SO2R7,
SO2N(R7)2, NHCOOR7, NHCONHR7, aryl, heteroaryl or
heterocyclyl; wherein aryl is phenyl or naphthyl,
heteroaryl is a 5- or 6-membered aromatic ring having
1, 2 or 3 heteroatoms selected from N, O and S,
attached through a ring carbon or nitrogen, and
heterocyclyl is a 5- to 7-membered saturated or
unsaturated nonaromatic ring having 1, 2, 3 or 4
heteroatoms selected from N, O and S, attached through
a ring carbon or nitrogen; and wherein 2 adjacent W
moieties are optionally taken together with the atoms
to which they are attached to form a 5- to 6-membered
saturated, unsaturated non-aromatic, or aromatic
cyclic ring having 0-2 heteroatoms selected from N, O
and S; each W is independently halo, OR10, C1-C6
alkyl, CN, CF3, NO2, SR10, CO2R10, CON(R10)2, C(O)R10,
N(R10)C(O)R10, SO2(C1-C6 alkyl), S(O)(C1-C6 alkyl),
C3-C8 cycloalkyl, C3-C8 cycloalkoxy, C1-C6 haloalkyl,
N(R10)2, N(C1-C6 alkyl)O(C r C6 alkyl), ImIo(C1-C6
alkoxy), NR10SO2R10, SO2N(R10)2, NHCOOR10, NHCONHR 10,
aryl, heteroaryl or heterocyclyl; wherein aryl is
phenyl or naphthyl, heteroaryl is a 5- or 6-membered
aromatic ring having 1, 2 or 3 heteroatoms selected
from N, O and S, attached through a ring carbon or
nitrogen, and heterocyclyl is a 5- to 7-membered
saturated or unsaturated non-aromatic ring having 1,
2, 3 or 4 heteroatoms selected from N, O and S,
attached through a ring carbon or nitrogen; and
wherein 2 adjacent W moieties are optionally taken
together with the atoms to which they are attached to
form a 5- to 6-membered saturated, unsaturated
non-aromatic, or aromatic cyclic ring having 0-2
heteroatoms selected from N, O and S; R8 is C1-C8
alkyl, C3-C8 cycloalkyl, C3-C8 cycloalkyl(C r C8
alkyl), aryl, aryl(Cr C4 alkyl), heteroaryl,
heterocyclyl, heteroaryl(CrC 4 alkyl), or
heterocycly^Q-Cs alkyl), wherein said alkyl,
cycloalkyl, aryl, heteroaryl or heterocyclyl is
optionally substituted with 1 to 4 substituents
selected from the group consisting of aryl, C3-C8
cycloalkyl, heteroaryl, heterocyclyl, C1-C6 alkyl,
halo(Ci-C 6 alkoxy), halo, OR10,SR10, N(R10)2, N(C1-C6
alkyl)O(Ci-C6 alkyl), C1-C6 alkyl, C(O)R10, Q-C 6
haloalkyl, NO2, CN, CF3, 



SO2(C1-C6 alkyl), S(O)(C1-C6 alkyl), NR10SO2R6,
SO2N(R6)2, NHCOOR6, NHCOR6, NHCONHR6, CO2R10, and
C(O)N(R10)2; wherein each aryl is independently phenyl
or naphthyl; each heteroaryl is independently a 5- or
6-membered aromatic ring having 1, 2 or 3 heteroatoms
selected from N, O and S, attached through a ring
carbon or nitrogen; and each heterocyclyl is
independently a 5- to 7-membered saturated or
unsaturated non-aromatic ring having 1, 2, 3 or 4
heteroatoms selected from N, O and S, attached through
a ring carbon or nitrogen; and wherein the 2 adjacent
substituents of said cycloalkyl, cycloalkoxy, aryl,
heteroaryl or heterocyclyl are optionally taken
together to form a 3-6 membered cyclic ring containing
0-3 heteroatoms selected from N, O and S; R9 is C1-C8
alkyl, C3-C8 cycloalkyl, C3-C8 cycloalkyl(Ci-C8
alkyl), C1-C8 alkoxy, C3-C8 cycloalkoxy, aryl, aryl(C
-C4 alkyl), heteroaryl, heterocyclyl, heteroaryl(Cr C4
alkyl), or heterocyclyl(Ci-C8 alkyl), wherein said
alkyl, cycloalkyl, alkoxy, cycloalkoxy, aryl,
heteroaryl or heterocyclyl is optionally substituted
with 1 to 4 substituents selected from the group
consisting of aryl, C3-C8 cycloalkyl, heteroaryl,
heterocyclyl, C1-C6 alkyl, halo(Cr C6 alkoxy), halo,
OR10, SR10, N(R10)2, N(C1-C6 alkyl)O(Cr C6 alkyl),
C1-C6 alkyl, C(O)R10, C1-C6 haloalkyl, NO2, CN, CF3,
SO2(C1-C6 alkyl), S(O)(C1-C6 alkyl), NR10SO2R6,
SO2N(R6)2, NHCOOR6, NHCOR6, NHCONHR6, CO2R10, and
C(O)N(R10)2; wherein each aryl is independently phenyl
or naphthyl; each heteroaryl is independently a 5- or
6-membered aromatic ring having 1, 2 or 3 heteroatoms
selected from N, O and S, attached through a ring
carbon or nitrogen; and each heterocyclyl is
independently a 5- to 7-membered saturated or
unsaturated non-aromatic ring having 1, 2, 3 or 4
heteroatoms selected from N, O and S, attached through
a ring carbon or nitrogen; and wherein the 2 adjacent
substituents of said cycloalkyl, cycloalkoxy, aryl,
heteroaryl or heterocyclyl are optionally taken
together to form a 3-6 membered cyclic ring containing
0-3 heteroatoms selected from N, O and S; or R8 and R9
are optionally taken together, with the nitrogen atom
to which they are attached, to form a 4- 8 membered
monocyclic ring containing 0-2 additional heteroatoms
selected from N, O and S; and each R10 is
independently H or C1-C6 alkyl. The present invention
also includes pharmaceutical compositions containing a
compound of the present invention and methods of
preparing such pharmaceutical compositions. The
present invention further includes methods of treating
or preventing one or more symptoms of HCV infection.
Other embodiments, aspects and features of the present
invention are either further described in or will be
apparent from the ensuing description, examples and
appended claims.DETAILED DESCRIPTION OF THE INVENTION
The present invention includes compounds of formula I
above, and pharmaceutically acceptable salts and/or
hydrates thereof. These compounds and their
pharmaceutically acceptable salts and/or hydrates are
HCV protease inhibitors (e.g., HCV NS3 protease
inhibitors). The present invention also includes
compounds of formulae II, II-A, II-B, DI, HI-A and
III-B wherein variables n, R1, R2, R3, Y, Z, M,W, A,
R5 and R11 are as defined for formula I . A first
embodiment of the present invention is a compound of
formula I, p , II-A, II-B, HI, m-A, or III-B, or a
pharmaceutically acceptable salt or hydrate thereof,
wherein R1 is CO2R10 or CONR10SO2R6, and all other
variables are as originally defined (i.e., as defined
in the Summary of the Invention). In a first aspect of
the first embodiment, R1 is CONR10SO2R6; and all other
variables are as defined in the first embodiment. In a
feature of the first aspect of the first embodiment,
R1 is CONHSO2R6 wherein R6 is C3-C8 cycloalkyl, C1-C8
alkyl, aryl, aryl(Cr C4)alkyl, wherein said alkyl,
cycloalkyl, or aryl is optionally substituted with 1
to 2 W substituents; and all other variables are as
defined in the first embodiment. In a second feature
of the first aspect of the first embodiment, R1 is
CONHSO2R6 wherein R6 is cyclopropyl; and all other
variables are as defined in the first embodiment. In a
third feature of the first aspect of the first
embodiment, R1 is CONHSO2R6 wherein R6 is phenyl; and
all other variables are as defined in the first
embodiment. In a fourth feature of the first aspect of
the firstembodiment, R1 is CONHSO2R6 wherein R6 is
benzyl; and all other variables are as defined in the
first embodiment. In a fifth feature of the first
aspect of the first embodiment, R1 is CONHSO2R6
wherein R6 is methyl, ethyl, n-propyl, i-propyl,
n-butyl, i-butyl or t-butyl; and all other variables
are as defined in the 



first embodiment. In a second aspect of the first
embodiment, R1 is CO2R10; and all other variables are
as defined in the first embodiment. In a feature of
the second aspect of the first embodiment, R10 is
CO2H; and all other variables are as defined in the
first embodiment. A second embodiment of the present
invention is a compound of formula I , p , II-A, IIB,
in, DI-A, or p i-B, or a pharmaceutically acceptable
salt or hydrate thereof, wherein R1 is CONHSO2NR8R9;
and all other variables are as originally defined. In
a first aspect of the second embodiment, R8 is C1-C8
alkyl, C3-C8 cycloalkyl, C3-C8 cycloalkyl(C r C8
alkyl), aryl, aryl(C r C4 alkyl), heteroaryl, or
heteroaryl(Ci-C 4 alkyl); and R9 is C1-C8 alkyl, C3-C8
cycloalkyl, C3-C8 cycloalkyl(Ci-C 8 alkyl), Ci-C8
alkoxy, aryl, 8TyI(C1-C alkyl), heteroaryl, or
heteroaryl(Ci-C 4 alkyl), wherein said alkyl,
cycloalkyl, alkoxy, aryl, or heteroaryl in both R8 and
R9 is optionally substituted with 1 to 4 substituents
selected from the group consisting of aryl,
heteroaryl, C1-C6 alkyl, halo(C r C6 alkoxy), halo,
OR10, SR10, N(R 10)2, N(C1-C6 alkyl)O(C r C6 alkyl),
C1-C6 alkyl, C(O)R 10, C1-C6 haloalkyl, NO2, CN, CF3,
SO2(C1-C6 alkyl), S(O)(C1-C6 alkyl), NR10SO2R6,
SO2N(R6)2, NHCOOR 6, NHCOR 6, NHCONHR 6, CO2R10, and
C(O)N(R 10)2, wherein each aryl is independently
phenyl or naphthyl and each heteroaryl is
independently a 5- or 6-membered aromatic ring having
1, 2 or 3 heteroatoms selected from N, O and S,
attached through a ring carbon or nitrogen, and
wherein the 2 adjacent substituents of said
cycloalkyl, aryl, or heteroaryl are optionally taken
together to form a 3-6 membered cyclic ring containing
0-3 heteroatoms selected from N, O and S; or R8 and R9
are optionally taken together, with the nitrogen atom
to which they are attached, to form a 4-8 membered
monocyclic ring containing 0-2 additional heteroatoms
selected from N, O and S; and all other variables are
as defined in the second embodiment. In a second
aspect of the second embodiment, R8 is Cr C8 alkyl,
C3-C8 cycloalkyl(Ci-C 8 alkyl), aryl, aryl(C r C4
alkyl), heteroaryl, or heteroaryl(Ci-C 4 alkyl); and
R9 is Cr C8 alkyl, C3-C8 cycloalkyl(Ci-C 8 alkyl),
C]-C8 alkoxy, aryl, aryl(Ci-C 4 alkyl), heteroaryl, or
heteroaryl(C r C4 alkyl), wherein said alkyl,
cycloalkyl, alkoxy, aryl, or heteroaryl in both R8 and
R9 is optionally substituted with 1 to 4 substituents
selected from the group consisting of aryl, C3-C8
cycloalkyl, heteroaryl, heterocyclyl, C1-C6 alkyl,
halo(C r C6 alkoxy), halo, OR10, SR10, N(R 10)2,
N(C1-C6 alkyl)O(C r C6 alkyl), C1-C6 alkyl, C(O)R10,
C1-C6 haloalkyl, NO2, CN, CF3, SO2(C1-C6 alkyl),
S(O)(C 1-C6 alkyl), NR10SO2R6 SO2N(R6)2, NHCOOR6,
NHCOR 6, NHCONHR 6, CO2R10, and C(O)N(R 10)2, wherein
each aryl is independently phenyl or naphthyl and each
heteroaryl is independently a 5- or 6-membered
aromatic ring having 1, 2 or 3 heteroatoms selected
from N, O and S, attached through a ring carbon or
nitrogen, and wherein the 2 adjacent substituents of
said cycloalkyl, aryl, or heteroaryl are optionally
taken together to form a 3-6 membered cyclic ring
containing 0-3 heteroatoms selected from N, O and S;
or R8 and R9 are optionallytaken together, with the
nitrogen atom to which they are attached, to form a
4-6 membered monocyclic ring containing 0-2 additional
heteroatoms selected from N, O and S; and all other
variables are as defined in the second embodiment. In
a first feature of the second aspect of the second
embodiment, R8 is C1-C3 alkyl, wherein said alkyl is
optionally substituted with 1 to 3 substituents
selected from the group consisting of halo, OR10,
SR10, N(R10)2, N(C1-C6 alkyl)O(Cr C6 alkyl), C1-C6
alkyl, C(O)R10, Ci-C6 haloalkyl, NO2, CN, CF3,
SO2(C1-C6 alkyl), S(O)(C -C6 alkyl), NR10SO2R6,
SO2N(Rd)2, NHCOOR6, NHCOR6, NHCONHR6, CO2R10, and
C(O)N(R10)2; and R9 is C -C3 alkyl, Ci-C3 alkoxy,
phenyl, or -(CH2)i-2-phenyl, wherein said alkyl or
alkoxy is optionally substituted with 1 to 3
substituents selected from the group consisting of
halo, OR10, SR10, N(R10)2, N(C1-C6 alkyl)O(Cr C6
alkyl), C1-C6 alkyl, C(O)R10, C1-C6 haloalkyl, NO2,
CN, CF3, SO2(C1-C6 alkyl), S(O)(C1-C6 alkyl),
NR10SO2R6, SO2N(R6)2, NHCOOR6, NHCOR6, NHCONHR6,
CO2R10, and C(O)N(R10)2; or R8 and R9 are optionally
taken together, with the nitrogen atom to which they
are attached, to form a 4-6 membered monocyclic
saturated ring containing 0-1 additional heteroatoms
selected from N and O; and all other variables are as
defined in the second embodiment. In a second feature
of the second aspect of the second embodiment, R8 is
methyl; and all other variables are as defined in the
second embodiment. In a third feature of the second
aspect of the second embodiment, 



R9 is methyl, methoxy, ethyl, i-propyl, phenyl, or
benzyl; and all other variables are as defined in the
second embodiment. In a fourth feature of the second
aspect of the second embodiment, R8 and R9 are taken
together to form a heteocyclic ring selected from the
following: ; and all other variables are as defined in
the second embodiment. In a fifth feature of the
second aspect of the second embodiment, R8 is methyl
and R9 is methoxy; and all other variables are as
defined in the second embodiment. A third embodiment
of the present invention is a compound of formula I ,
p , II-A, II-B, JH, p i-A, or p i-B, or a
pharmaceutically acceptable salt or hydrate thereof,
wherein R2 is C1-C6 alkyl or C2-C6 alkenyl; and all
other variables are as originally defined or as
defined in any one of the preceding embodiments. In a
first aspect of the third embodiment, R2 is C1-C alkyl
or C2-C4 alkenyl; and all other variables are as
originally defined or as defined in any one of the
preceding embodiments. In a second aspect of the third
embodiment, R2 is C2-C4 alkenyl; and all other
variables are as originally defined or as defined in
any one of the preceding embodiments. In a feature of
the second aspect of the third embodiment, R2 is
vinyl; and all other variables are as defined in the
second embodiment or as defined in any one of the
preceding embodiments. In a third aspect of the third
embodiment, R2 is C1-C4 alkyl; and all other variables
are as originally defined or as defined in any one of
the preceding embodiments. In afeature of the third
aspect of the third embodiment, R2 is ethyl; and all
other variables are as defined in the third embodiment
or as defined in any one of the preceding embodiments.
A fourth embodiment of the present invention is a
compound of formula I, H, JI-A, JI-B, JII, JH-A, or
UI-B, or a pharmaceutically acceptable salt or hydrate
thereof, wherein R3 is C3-C8 cycloalkyl, Het, or Ci-Cg
alkyl optionally substituted with 1 to 3 halo
substituents; and all other variables are as
originally defined or as defined in any one of the
preceding embodiments. In a first aspect of the fourth
embodiment, R3 is C5-C7 cycloalkyl, piperidinyl,
pyrrolidinyl, tetrahydrofuranyl, tetrahydropyranyl, or
Ci-C8 alkyl optionally substituted with 1 to 3 halo
substituents; and all other variables are as defined
in the fourth embodiment or as defined in any one of
the preceding embodiments. In a second aspect of the
fourth embodiment, R3 is C5-C6 cycloalkyl or Ci-C8
alkyl optionally substituted with 1 to 3 halo
substituents; and all other variables are as defined
in the fourth embodiment or as defined in any one of
the preceding embodiments. In a third aspect of the
fourth embodiment, R3 is propyl or butyl; and all
other variables are as defined in the fourth
embodiment or as defined in any one of the preceding
embodiments. In a feature of the third aspect of the
fourth embodiment, R3 is i-propyl, n-butyl, i-butyl or
t-butyl; and all other variables are as defined in the
fourth embodiment or as defined in any one of the
preceding embodiments. In a fourth aspect of the
fourth embodiment, R3 is cyclopentyl or cyclohexyl;
and all other variables are as defined in the fourth
embodiment or as defined in any one of the preceding
embodiments hi a fifth aspect of the fourth
embodiment, R3 is CH2CF3 or CH2CHF2; and all other
variables are as defined in the fourth embodiment or
as defined in any one of the preceding embodiments. A
fifth embodiment of the present invention is a
compound of formula I, p , II-A, JI-B, HE, HI-A, or
UI-B, or a pharmaceutically acceptable salt or hydrate
thereof, wherein R5 is H or halo; and all other
variables are as originally defined or as defined in
any one of the preceding embodiments. Li one aspect of
the fifth embodiment, R5 is H, F, or Cl; and all other
variables are defined in the fifth embodiment or as
defined in any one of the preceding embodiments. In
another aspect of the fifth embodiment, R5 is H; and
all other variables are defined in the fifth
embodiment or as defined in any one of the preceding
embodiments. A sixth embodiment of the present
invention is a compound of formula I, II, JI-A, H-B,
IH, HI-A, or HI-B, or a pharmaceutically acceptable
salt or hydrate thereof, wherein R5 is aryl or
heteroaryl; wherein aryl is phenyl or naphthyl and
heteroaryl is a 5- or 6-membered aromatic ring having
1, 2 or 3 heteroatoms selected from N, O and S,
attached through a ring carbon or nitrogen; and
wherein 



said aryl or heteroaryl is optionally substituted with
1 to 4 substituents selected from the group consisting
of halo, OR10, SR10, N(R7)2, N(Ci-C6 alkyl)O(Cr C6
alkyl), C1-C6 alkyl, Ci-C6 haloalkyl, halo(C r C6
alkoxy), C3-C6 cycloalkyl, C3-C6 cycloalkoxy, NO2, CN,
CF3, SO2(Ci-C6 alkyl), NR10SO2R6, SO2N(R6)2,S(O)(Ci-C6
alkyl), NHCOOR6, NHCOR6, NHCONHR6, CO2R10, C(O)R10,
and CON(R10)2; and all other variables are as
originally defined or as defined in any one of the
preceding embodiments. In a first aspect of the sixth
embodiment, R5 is aryl wherein aryl is optionally
substituted with 1 to 4 substituents selected from the
group consisting of halo, OR10, SR10, N(R7)2, N(Ci-C6
alkyl)O(Cr C6 alkyl), C1-C6 alkyl, C1-C6 haloalkyl,
halo(Cr C6 alkoxy), C3-C6 cycloalkyl, C3-C6
cycloalkoxy, NO2, CN, CF3, SO2(Ci-C6 alkyl),
NR10SO2R6, SO2N(R6)2, S(O)(C C6 alkyl), NHCOOR6,
NHCOR6, NHCONHR6, CO2R10, C(O)R10, and CON(R10)2; and
all other variables are as defined in the sixth
embodiment or as defined in any one of the preceding
embodiments. In a second aspect of the sixth
embodiment, R5 is ; wherein R12 is H, Ci-C6 alkyl, Ci-
C6 alkoxy, N(R7)2, NHCOR13, NHCONHR13 or NHCOOR13 and
each R13 is independently C -C6 alkyl or C3-C6
cycloalkyl; and all other variables are as defined in
the sixth embodiment or as defined in any one of the
preceding embodiments hi a third aspect of the sixth
embodiment, R5 is ; wherein R12 is H, C1-C6 alkyl,
Ci-C6 alkoxy, N(R7)2,NHCOR13 , NHCONHR13 or NHCOOR13
and each R13 is independently Q - C6 alkyl or C3-C6
cycloalkyl; and all other variables are as defined in
the sixth embodiment or as defined in any one of the
preceding embodiments. In a fourth aspect of the sixth
embodiment, R5 is unsubstituted phenyl; and all other
variables are as defined in the sixth embodiment or as
defined in any one of the preceding embodiments. A
seventh embodiment of the present invention is a
compound of formula I, II, II-A, IIB, HI, p i-A, or
DI-B, or a pharmaceutically acceptable salt or hydrate
thereof, wherein R5 is Ci-C6 alkyl, C3-C cycloalkyl,
Ci-C6 haloalkyl, or heterocyclyl wherein heterocyclyl
is a 5- to 7-membered saturated or unsaturated
non-aromatic ring having 1, 2, 3 or 4 heteroatoms
selected from N, O and S, attached through a ring
carbon or nitrogen; and wherein said heterocyclyl,
cycloalkyl, or alkyl is optionally substituted with 1
to 4 substituents selected from the group consisting
of halo, OR10, SR10, N(R7)2, N(C1-C6 alkyl)O(Cr C6
alkyl), C -C6 alkyl, Cr C6 haloalkyl, halo(Cr C6
alkoxy), C3-C6 cycloalkyl, C3-C6 cycloalkoxy, NO2, CN,
CF3, SO2(Ci-C6 alkyl), NR10SO2R6, SO2N(R6)2,
S(O)(Ci-C6 alkyl),NHCOOR6, NHCOR6, NHCONHR6, CO2R10,
C(O)R10, and CON(R10)2; wherein the 2 adjacent
substituents of said cycloalkyl or heterocyclyl are
optionally taken together to form a 3-6 membered
cyclic ring containing 0-3 heteroatoms selected from
N, O and S; and all other variables are as originally
defined or as defined in any one of the preceding
embodiments. In a first aspect of the seventh
embodiment, R5 is Ci-Ce alkyl; and all other variables
are as defined in the seventh embodiment or as defined
in any one of the preceding embodiments. In a feature
of the first aspect of the seventh embodiment, R5 is
methyl; and all other variables are as defined in the
seventh embodiment or as defined in any one of the
preceding embodiments. In a second aspect of the
seventh embodiment, R5 is heterocyclyl wherein
heterocyclyl is a 5- to 7-membered saturated or
unsaturated non-aromatic ring having 1, 2, 3 or 4
heteroatoms selected from N, O and S, attached through
a ring carbon or nitrogen; and wherein said
heterocyclyl, cycloalkyl, or alkyl is optionally
substituted with 1 to 4 substituents selected from the
group consisting of halo, OR10, SR10, N(R7)2, N(Ci-C6
alkyl)O(Cr C6 alkyl), C1-C6 alkyl, C1-C6 haloalkyl,
halo(Cr C6 alkoxy), C3-C6 cycloalkyl, C3-C6
cycloalkoxy, NO2, CN, CF3, SO2(Cr C6 alkyl),
NR10SO2R6, SO2N(R6)2, S(O)(C1-C6 alkyl),
NHCOOR6,NHCOR6, NHCONHR6, CO2R10, C(O)R10, and
CON(R10)2; wherein the 2 adjacent substituents of said
heterocyclyl are optionally taken together to form a
3-6 membered cyclic ring containing 0-3 heteroatoms
selected from N, O and S; and all other variables are
as defined in the seventh embodiment or as defined in
any one of the preceding embodiments. In a feature of
the second aspect of the seventh embodiment, R5 is
N-morpholinyl; and all other variables are as defined
in the seventh embodiment or as defined in any one of
the preceding embodiments. In a third 



aspect of the seventh embodiment, R5 is C1-C6
haloalkyl; and all other variables are as defined in
the seventh embodiment or as defined in any one of the
preceding embodiments. In a feature of the third
aspect of the seventh embodiment, R5 is CF3; and all
other variables are as defined in the seventh
embodiment or as defined in any one of the preceding
embodiments. An eighth embodiment of the present
invention is a compound of formula I, p , II-A, IIB,
HI, p i-A, or IH-B, or a pharmaceutically acceptable
salt or hydrate thereof, wherein R5 is N(R7)2; and all
other variables are as originally defined or as
defined in any one of the preceding embodiments. In
one aspect of the eighth embodiment, R5 is N(R7)2
wherein R7 is H or Ci-C6 alkyl; and all other
variables are as defined in the eighth embodiment or
as defined in any one of the preceding embodiments. A
ninth embodiment of the present invention is a
compound of formula I, II, II-A, IH, or III- A, or a
pharmaceutically acceptable salt or hydrate thereof,
wherein R1 1 is H, Ci-C6 alkyl, C1-C6 alkoxy, hydroxy
or halo; and all other variables are as originally
defined or as defined in any one of the preceding
embodiments. In a first aspect of the ninth
embodiment, R11 is Ci-C alkoxy; and all other
variables are as defined in the ninth embodiment or as
defined in any one of the preceding embodiments. In a
feature of the first aspect of the ninth embodiment,
R11 is methoxy; and all other variables are asdefined
in the ninth embodiment or as defined in any one of
the preceding embodiments. In a second aspect of the
ninth embodiment, Rp is C1-Ce alkyl; and all other
variables are as defined in the ninth embodiment or as
defined in any one of the preceding embodiments. In a
feature of the second aspect of the ninth embodiment,
R11 is methyl; and all other variables are as defined
in the ninth embodiment or as defined in any one of
the preceding embodiments. In a third aspect of the
ninth embodiment, R11 is halo or hydroxy; and all
other variables are as defined in the ninth embodiment
or as defined in any one of the preceding embodiments.
In a feature of the third aspect of the ninth
embodiment, R11 is OH, Cl, or Br; and all other
variables are as defined in the ninth embodiment or as
defined in any one of the preceding embodiments. In a
fourth aspect of the ninth embodiment, R11 is H; and
all other variables are as defined in the ninth
embodiment or as defined in any one of the preceding
embodiments. A tenth embodiment of the present
invention is a compound of formula I , p , H-A, III,
or p i-A, or a pharmaceutically acceptable salt or
hydrate thereof, wherein R5 and R11 are taken together
to form a 5- to 6-membered saturated, unsaturated
non-aromatic, or aromatic cyclic ring having 1-2
oxygen atoms; and all other variables are as
originally defined or as defined in any one of the
preceding embodiments. An eleventh embodiment of the
present invention is a compound of formula IV-A or
IVB, or a pharmaceutically acceptable salt or hydrate
thereof, wherein R5 is H, halo, aryl, heteroaryl, or
N(R7)2; R1 is CO2R10 or CONHSO2R6 wherein R6 is C3-C6
cycloalkyl, C1-C6 alkyl, phenyl or benzyl; and all
other variables are as originally defined or as
defined in any one of the preceding embodiments. A
twelfth embodiment of the present invention is a
compound of formula I, p , II-A, IIB, HI, p i-A, or
m-B, or a pharmaceutically acceptable salt or hydrate
thereof, wherein Y is C=O or SO2; and all other
variables are as originally defined or as defined in
any one of the preceding embodiments m one aspect of
the twelfth embodiment, Y is C=O; and all other
variables are as defined in the twelfth embodiment or
as defined in any one of the preceding embodiments. A
thirteenth embodiment of the present invention is a
compound of formula I, II, II-A, p -B, HI, p i-A, or
m-B, or a pharmaceutically acceptable salt or hydrate
thereof, wherein Z is O, NH,N(Ci-Cs alkyl) or C(R 10 ;
and all other variables are as originally defined or
as defined in any one of the preceding embodiments. In
one aspect of the thirteenth embodiment, Z is O, NH,
N(CH3), or CH2; and all other variables are as defined
in the thirteenth embodiment or as defined in any one
of the preceding embodiments. A fourteenth embodiment
of the present invention is a compound of formula I ,
II, II-A, p -B, DI, DI-A, or DI-B, or a
pharmaceutically acceptable salt or hydrate thereof,
wherein M is Ci-C8 alkylene or C2-C8 alkenylene,
wherein said alkylene or alkenylene is optionally
substituted with 1 or 2 



substituents selected from Ci-C8 alkyl, C -C8
cycloalkyl(Ci-C alkyl), or aryl(C r C8 alkyl); and all
other variables are as originally defined or as
defined in any one of the preceding embodiments. In a
first aspect of the fourteenth embodiment, M is
unsubstituted Ci-C8 alkylene or unsubstituted C2-C8
alkenylene; and all other variables are as defined in
the fourteenth embodiment or as defined in any one of
the preceding embodiments. In a second aspect of the
fourteenth embodiment, M is unsubstituted C4 alkylene
or unsubstituted C4 alkenylene; and all other
variables are as defined in the fourteenth embodiment
or as defined in any one of the preceding embodiments.
In a third aspect of the fourteenth embodiment, M is
unsubstituted C5 alkylene or unsubstituted C5
alkenylene; and all other variables are as defined in
the fourteenth embodiment or as defined in any one of
the preceding embodiments hi a fourth aspect of the
fourteenth embodiment, M is unsubstituted C alkylene
or unsubstituted C6 alkenylene; and all other
variables are as defined in the fourteenth embodiment
or as defined in any one of the preceding embodiments.
In a fifth aspect of the fourteenth embodiment, M is
unsubstituted C7 alkylene or unsubstituted C7
alkenylene; and all other variables are as defined in
the fourteenth embodiment or as defined in any one of
the preceding embodiments, hi a feature of the first
aspect of the fourteenth embodiment, M is: A fifteenth
embodiment of the present invention is a compound of
formula I , D, D-A, DB, ID, DI-A, or DI-B, or a
pharmaceutically acceptable salt or hydrate thereof,
wherein n is 1; and all other variables are as
originally defined or as defined in any one of the
preceding embodiments, hi one aspect of the fifteenth
embodiment, W is ortho to the variable M as depicted
in formulae Ia, Da, D-Aa, D-Ba, DIa, DI-Aa, DI-Ba,
IV-Aa and IV-Ba.A sixteenth embodiment of the present
invention is a compound of formula I, JI, II-A, p -B,
in, IH-A, or HI-B, or a pharmaceutically acceptable
salt or hydrate thereof, wherein n is 2; and all other
variables are as originally defined or as defined in
any one of the preceding embodiments. In one aspect of
the sixteenth embodiment, the 2 adjacent W moieties
are taken together to form a 5- to 6- membered
saturated, unsaturated non-aromatic, or aromatic
cyclic ring having 0-2 heteroatoms selected from N, O
and S. In another aspect of the sixteenth embodiment,
the 2 adjacent W moieties are taken together to form a
5-membered saturated cyclic ring having 0-2
heteroatoms selected from N, O and S.A seventeenth
embodiment of the present invention is a compound of
fopnula I, p , II-A, p -B, DI, p i-A, or HI-B, or a
pharmaceutically acceptable salt or hydrate thereof,
wherein W is H, C1-Ce alkyl, C1-C6 alkoxy, OH, halo,
halo(C r C6 alkoxy), C(O)N(R7)2, C(O)R7, N(R7)2 ,or
heterocyclyl; and all other variables are as
originally defined or as defined in any one of the
preceding embodiments. In a first aspect of the
seventeenth embodiment, W is H; and all other
variables are as defined in the seventeenth embodiment
or as defined in any one of the preceding embodiments.
In a second aspect of the seventeenth embodiment, W is
Ci-C6 alkoxy; and all other variables are as defined
in the seventeenth embodiment or as defined in any one
of the preceding embodiments. In a feature of the
second aspect of the seventeenth embodiment, W is
methoxy; and all other variables are as defined in the
seventeenth embodiment or as defined in any one of the
preceding embodiments h a third aspect of the
seventeenth embodiment, W is Cr C6 alkyl, halo, OH, or
N(R7)2 wherein R7 is H or Cr C6 alkyl; and all other
variables are as defined in the seventeenth embodiment
or as defined in any one of the preceding embodiments.
In a feature of the third aspect of the seventeenth
embodiment, W is methyl; and all other variables are
as defined in the seventeenth embodiment or as defined
in any one of the preceding embodiments. In a fourth
aspect of the seventeenth embodiment, W is ImIo(C1-C6
alkoxy); and all other variables are as defined in the
seventeenth embodiment or as defined in any one of the
preceding embodiments. In a feature of the fifth
aspect of the seventeenth embodiment, W is OCF3,
OCHF2, OC(CH3)3, or OCH(CH3)2; and all other variables
are as defined in the seventeenth embodiment or as
defined in any one of the preceding embodiments. In a
sixth aspect of the seventeenth embodiment, W is
C(O)N(R7)2, C(O)R7, or heterocyclyl; and all other
variables are as defined in the seventeenth embodiment
or as defined in any one of the preceding embodiments.
In a feature of the sixth aspect of the seventeenth
embodiment, W is C(O)N(R7)2 wherein R7 is H or C1-C6
alkyl; C(O)R7 wherein R7 is a 5- 



membered heteroaryl having 1 heteroatom O or S; or
heterocyclyl wherein heterocyclyl is a 6-membered
saturated ring having 1 or 2 heteroatoms selected from
N, O and S; and all other variables are as defined in
the seventeenth embodiment or as defined in any one of
the preceding embodiments. An eighteenth embodiment of
the present invention is a compound, or a
pharmaceutically acceptable salt or hydrate thereof,
selected from the group consisting of the compounds
m-i to m-38.SYSTEMS AND METHODS FOR CAPTURE SUBSTRATES
RELATED APPLICATION This application claims benefit of
U.S. Provisional Application 60/704,792, filed August
2, 2005. The entire teachings of the above application
are incorporated herein by reference. BACKGROUND OF
THE INVENTION Real time information regarding the
presence of molecular contamination is becoming of
increasing importance during electronics
manufacturing. With the increasing expense and time of
device processing, accurate information regarding the
state of a processed substrate upon completion of an
intermediate step would be advantageous. Especially
important is the need for molecular species
information, as opposed to just the general morphology
of a substrate, since such contamination may not
manifest its presence until several subsequent steps
are performed beyond the initial point of
contamination. As well, molecular species need to be
detected at lower and lower concentration levels as
device feature sizes continue to get smaller. Devices
undergoing electronics processing are especially
susceptible to contamination during transfer of the
devices between intermediate processes. Transfer
containers, such as front opening unified pods, may
inadvertently introduce contaminants to materials
being transferred therein through leakage or
off-gassing of the container's construction. SUMMARY
OF THE INVENTION Embodiments of the invention are
drawn to methods and systems of utilizing a capture
substrate to purify an environment and/or identify the
presence of a molecular species in the environment.
Such embodiments are particularly advantageous when
the environment is within a transfer container
utilized in electronics manufacturing, potentially
allowing the purification and/or identification of
molecular species that are contaminants within and
between individual processingsteps during real time
device manufacturing. Unlike witness wafers, which
have been used in model experiments to derive general
information regarding contamination in a hypothetical
working tool environment, some embodiments of the
invention discussed herein allow the analysis of real
time information to determine process contamination as
an actual process is being performed. One embodiment
of the invention is directed to a method of detecting
a molecular species in an environment for electronics
processing of an electronic substrate. A capture
substrate, having a surface area different from the
electronic substrate, is exposed to an electronics
processing environment having the molecular species.
The molecular species is transferred to the capture
substrate. A characteristic of the transferred
molecular species is subsequently identified, thereby
detecting the molecular species. The capture substrate
may comprise silicon, a low k dielectric, copper, or a
surface that mimics the surface characteristics of the
electronic substrate undergoing electronics
processing. The molecular species may be a
contaminant. The environment may comprise a flowing
fluid or a substantially quiescent fluid. The 



environment may be within a transfer container,
preferably a front opening unified pod (FOUP). The
FOUP may be configured to hold at least 26
wafer-shaped substrates. The FOUP may contain 25
wafers undergoing electronics processing and a capture
substrate. The electronic substrate is preferably a
silicon wafer and more preferably an unprocessed
single crystal silicon wafer. The capture substrate
has a surface area different from the electronic
substrate, for example, the capture substrate may have
a surface area at least about 10 times the surface
area of the silicon wafer. Preferably, the capture
substrate has a surface area at least about 25 times
the surface area of the silicon wafer. More
preferably, the capture substrate has a surface area
of at least about 100 times the surface area of the
silicon wafer. Transfer of the molecular species to
the capture substrate may also purify the environment
of the molecular species. The characteristic of the
molecular species may be identified in part by
desorbing the species from the capture substrate.
Another embodiment of the invention is directed to
removing a molecular species from an environment for
electronics processing of an electronic substrate. A
capture substrate, having a surface area different
from the electronic substrate, isexposed to an
environment having the molecular species. The
molecular species is transferred to the capture
substrate, thereby removing the molecular species from
the environment. hi another embodiment of the
invention, a system for diagnosing the presence of a
species in an environment for electronics processing
of an electronic substrate is presented. The system
includes a transfer container that encloses an
environment, and a capture substrate contained within
the transfer container. The capture substrate has a
surface area different from the electronic substrate.
The system may further include a thermal desorption
device located in a minienvironment configured to
remove a molecular species from the capture substrate
when the substrate is mounted in the thermal
desorption device. In another embodiment of the
invention, a method of determining the presence of a
molecular species in a transfer container operating
between two minienvironments is presented. A capture
substrate is loaded from a first minienvironment into
a transfer container, the container also holding at
least one electronic substrate from the first
minienvironment. The transfer container is transported
from the first minienvironment to a second
minienvironment. The captoe substrate is removed and
analyzed to determine the presence of at least one
molecular species. Optionally, the molecular species
is subsequently removed from the capture substrate and
reutilized in a transfer container during a subsequent
transfer to another minienvironment. Another
embodiment of the invention is directed to a method of
determining the presence of a molecular species in a
transfer container operating in an electronics
manufacturing process. At least one processing step is
completed in an electronics manufacturing process
utilizing a plurality of steps. A transfer container
is loaded with a capture substrate, and holds at least
one electronic substrate processed during a previous
processing step. The transfer container is transported
to a location to perform a subsequent processing step.
The capture substrate is removed and analyzed for the
presence of the molecular species. The method may be
repeated as subsequent process steps are
performed.BRIEF DESCRIPTION OF THE DRAWINGS The
foregoing and other objects, features and advantages
of the invention will be apparent from the following
more particular description of preferred 



embodiments of the invention, as illustrated in the
accompanying drawings in which like reference
characters refer to the same parts throughout the
different views. The drawings are not necessarily to
scale, emphasis instead being placed upon illustrating
the principles of the invention. FIG. 1presents a
schematic diagram of a plurality of processes utilized
in an electronics processing fab that includes tool
environments, minienviromnents with a robot and
desorption unit, and a front opening unified pod for
transferring processed substrates between two
processes, in accordance with embodiments of the
invention. FIG. 2 presents a schematic of a front
opening unified pod for holding 26 wafer-shaped
substrates, in accordance with an embodiment of the
invention. FIG. 3 presents a desorption unit for use
with embodiments of the invention to analyze/identify
a molecular species transferred to a capture
substrate. DETAILED DESCRIPTION OF THE INVENTION
Embodiments of the invention are drawn to methods and
systems of utilizing a capture substrate to purify an
environment and/or identify the presence of a
molecular species in the environment. Such embodiments
are particularly advantageous when the environment is
within electronics manufacturing fabrication
processing. Such environments may be characterized as
having a concentration of one or more particular
molecular species that is below a designated level
(e.g. having no greater than 100 parts per million of
one or more molecular species on a volume basis). In
one embodiment of the invention, a method of detecting
a molecular species in an environment in presented. A
capture substrate is exposed to an environment that is
used to manufacture or process an electronic
substrate. The environment includes the molecular
species to be detected. The environment can be an
environment that is involved in the manufacturing or
processing of the electronic substrate. The electronic
substrate can be present or absent in the environment.
Fox example, a capture substrate can be used in a tool
environment to detect or remove amolecular species
(e.g., a contaminant) when the electronic substrate is
present or absent. In accordance to the present
invention, the electronic substrate can be an
electronic device hi a preferred embodiment, the
electronic substrate is a silicon wafer. More
preferably, the electronic substrate is an unprocessed
single crystal silicon wafer. The molecular species is
transferred from the-environment to the capture
substrate. Subsequently, a characteristic of the
molecular species, which is transferred to the capture
substrate, is identified, thereby detecting the
molecular species. Such an embodiment may help
identifying sources of contamination in a multistep
processing environment, thereby preventing further
downstream contamination. Processing a batch of
contaminated substrates in a tool environment may
result in contamination of the tool environment.
Subsequent batches of the substrates be processed may
also then be contaminated. By utilizing a capture
substrate and identifying a characteristic of the
contamination, materials in the transfer container may
be disposed of before contaminating the tool
environment. As well, contaminated substrates can be
disposed of before undergoing potentially expensive
downstream processing steps. In such a scenario, the
contamination may occur in any of the process areas
before the substrate is analyzed. Exposing the capture
substrate to an environment typically involves 



contacting at least a portion of a surface of the
capture substrate with the environment. However, the
capture substrate may also be completely surrounded by
the environment, or exposed in any other manner. No
specific time limitation is necessarily placed on the
exposure, though it is enough to allow transfer of at
least one molecular species in some embodiments of the
invention. In one embodiment of the present invention,
the capture substrate has a surface area greater than
the electronic substrate being processed or
manufactured. Preferably, the electronic substrate is
a silicon wafer. More preferably, the electronic
substrate is an unprocessed single crystal silicon
wafer. In one embodiment, the capture substrate has a
surface area greater than the silicon wafer being
processed or manufactured. Preferably, the capture
substrate has a surface area at least about 10 times
the surface area of the silicon wafer. More
preferably,the capture substrate has a surface area at
least about 25 times the surface area of the silicon
wafer. Even more preferably, the capture substrate has
a surface area at least about 100 times the surface
area of the silicon wafer. In another specific
embodiment, the capture substrate has a surface area
greater than an unprocessed single crystal silicon
wafer being processed or manufactured. Preferably, the
capture substrate has a surface area at least about 10
times the surface area of the unprocessed single
crystal silicon wafer. More preferably, the capture
substrate has a surface area at least about 25 times
the surface area of the unprocessed single crystal
silicon wafer. Even more preferably, the capture
substrate has a surface area at least about 100 times
the surface area of the unprocessed single crystal
silicon wafer. One skilled in the art can adjust the
surface area of the capture substrate based upon the
application and type of molecular species present. For
example, when the capture substrate is used in the
presence of x number of unprocessed single crystal
silicon wafers, a silicon wafer with surface area of x
times the surface area of the unprocessed single
crystal wafer can be used as the capture substrate.
The capture Substrate will have the same capture
capacity as the x number of unprocessed single crystal
silicon wafers combined and will act as a sink for a
molecular contaminant that binds to silicon surfaces.
Even though the capture substrate has a surface area
different from that of the electronic substrate, the
size of the capture substrate is preferred to be the
same as the electronic substrate as a matter of
convenience based upon the dimensions of the
equipment(s) and container(s) used in the
manufacturing process. High surface area capture
substrate can be generated by standard methods. For
example, a porous silicon wafer can be etched to
achieve high surface area and used as a capture
substrate. The etching procedures and required
equipments are well-known in the art. The surface area
generated can be determined by using a standard
surface area determination technique (e.g., Langmuir
isotherm method or Brunauer, Emmett, Teller (BET)
method). The enhanced surface area of the capture
substrate relative to the electronic substrate (e.g. a
silicon wafer, an unprocessed silicon surface) allows
for additional sites to which molecular species (e.g.,
contaminants)may reside, increasing the ability of the
capture substrate to adsorb, bind, or associate with
the molecular species. High surface area capture
substrates advantageously provide a high potential
transfer area for holding molecular species. For
example, if an unprocessed single crystal silicon
wafer is in the presence of a capture substrate having
a silicon surface area 25 times that of the
unprocessed single crystal silicon wafer, the capture 



substrate essentially acts like 25 unprocessed silicon
wafers in terms of total capture capacity in
comparison to the unprocessed wafer. Thus, the capture
wafer may act as a sink for a molecular contaminant
that binds to silicon surfaces. In accordance with the
present invention, the surface area of the capture
substrate can also be less than the surface area of
the electronic substrate being processed. The capture
substrate can be tailored for specific molecular
species (e.g., contaminant(s)) in the environment. The
capture substrate can be designed to comprise
material(s) that have high capture capacity for the
molecular species and thereby be more effective in
capturing the molecular species than the electronic
substrate undergoing electronics processing.
Therefore, the capture substrate can have less surface
area than the electronic substrate while still
maintain high capture capacity for the molecular
species. For example, capture substrate comprising a
metal or metal oxide coating can be used for detecting
or removing ammonia or base gases and acid gases. A
coating of carbonaceous media or carbon nanotubes can
be used to detect or capture hydrocarbon and
refractory gases. One skilled in the art can readily
determine the desired surface area of the capture
substrate depending upon the nature of the molecular
species and the capture substrate chosen. Capture
substrates are preferably utilized with at least one
surface characteristic that is advantageous to its
use. In accordance to the present invention, surface
characteristic can represent material composition of
the surface. Surface characteristic can also represent
the way the surface interacts with the molecular
species in the environment hi one particular
embodiment, the capture substrate has a surface that
mimics a surface characteristic of the substrate
undergoing electronics processing. For example, in a
silicon wafer processing environment, quality control
of the silicon surface dictates identifying the
presence or absence of particular molecular species on
the surface. Thus, an appropriate capture substrate in
thiscontext is a silicon wafer or some type of
substrate comprising silicon, such that the surface
characteristics of a silicon wafer are mimicked to
some degree. In another example, the capture substrate
has a surface comprising copper. In particular, the
presence of copper on a silicon surface of a capture
substrate can promote the formation of time-dependent
haze, which may act as a signature of contamination
from acids or other contaminant species (see Mnter, N.
et al, "Formation of Time- Dependent Haze on Silicon
Wafers," Solid State Phenomena, Vol. 92 (2003) pp.
109-1 12). Other types of surface characteristics of
capture substrates can also be tailored (e.g., low k
dielectric material surface character). Other types of
surfaces on a capture substrate include surfaces that
are tailored to attract a particular type of molecular
species or contaminant (or a set of molecular
species), regardless of the character of any other
substrate being processed in the same environment. Li
such an embodiment, the capture substrate may act to
help identify the presence of one or more particular
molecular species and/or as a sink for the molecular
species. Capture substrates may be utilized in a
variety of environments of an electronics
manufacturing process. Examples of environments
include environments enclosed within particular
chambers of various processes or transfer containers
used to transfer devices and substrates being worked
upon between various processes. The particular
environment may have a gas flowing through the
environment (e.g., a front opening unified pod with a
purge gas flowing through the container) or the
environment may be substantially quiescent. 



To illustrate some exemplary environments, an
electronics manufacturing fab is typically comprised
of a series of processes for performing various
functions (e.g., etching substrates, applying masks,
growing firms, removing layers, forming features,
etc.). As depicted schematically in FIG. 1, the
various functions of a hypothetical fab are performed
in a plurality of processes 110, 120, the ellipses
101, 102 indicating that the figure only depicts two
adjacent intermediate processes of the entire
manufacturing fab. Each process 110, 120 includes a
tool environment 115, 125 and a corresponding mini
environment 111, 121. Minienvironments, also known as
microenvironments, are typically enclosures that are
built around process equipment. Minienvironments are
typically integrated, controlled environments
inproduction equipment where substrates reside and are
separated from personnel and the general fab
environment. One or more transfer containers 130, may
connect to the minienvironnient 111, 121 through a
port 114, 124. Thus, capture substrates may be
utilized in the tool environment 115, 125, a
minienvironment 111, 121, and a transfer container 130
to detect or remove one or more molecular species from
the respective environment. A capture substrate is
exposed to an environment within a transfer container,
in a particular embodiment of the invention. Transfer
containers utilized in electronics processing include,
but are not limited to, standard mechanical interface
pods (SMIF pods), front opening unified pods (FOUPs),
front opening shipping boxes (FOSBs), stackers,
isolation pods, and other containers for transporting
wafers and/or electronic substrates. Transfer
containers are typically utilized to transfer
substrates, devices, or intermediate products thereof
between process steps. Transfer containers may also be
used to transport the finished products to remote
locations, or raw materials, such as unprocessed
silicon wafers, to the beginning processes of a fab.
Particular transfer containers, such as FOUPs, are
non-hermetically sealed containers that may be
susceptible to contamination since molecular species
may leak into the container's enclosure. Furthermore,
transfer containers may also include the use of
plastics or elastomers that off-gas potential
contaminants into the container enclosure. Utilization
of a capture substrate within a transfer container
that also holds electronic substrates or devices
undergoing processing (e.g., silicon wafers) allows
identification of the presence of a molecular species,
which can result in the formation of damaged devices
that materialize during downstream processing, as
described earlier. For example, as schematically
diagrammed in FIG. 1, a FOUP 130 is loaded with
silicon wafers that are processed in tool environment
115. The wafers are loaded into the FOUP 130 by a
robot 113 working in the minienvironment 111. A
capture substrate is also loaded into the FOUP 130.
The FOUP 130 is closed and transported 140 to the next
process 120 for further processing. During transport,
the FOUP may hold the capture substrate and wafers for
many hours until the next process and minienvironment
are prepared to accept the FOUP ' s contents.
Thus,contamination that the wafers in the FOUP are
exposed to may be detected by examining the capture
substrate while wafers are held in the FOUP or the
minienvironment 121, before exposing the wafers to the
next tool environment 125. Particular embodiments of
the invention utilize a FOUP configured to hold 26 or
more wafer-shaped substrates. Typical FOUPs hold 25
silicon wafers for transport. As depicted in FIG. 2, a
FOUP 200 comprises an enclosure 230 and a door 240.
The FOUP enclosure 230 contains fixtures 201, 202,
225, 226 for holding 



26 wafer shaped substrates. Typically, 25 silicon
wafers undergoing electronics processing are held in
25 of the holding spots of the FOUP. The 26th holding
spot is reserved for a capture substrate. The dense
packing of wafers shows that the addition of a place
for an extra wafer-shaped substrate, such as a capture
substrate, can be achieved without substantially
altering the size of a typical FOUP. The 26 wafer FOUP
allows a capture substrate to be incorporated into the
FOUP for diagnostic/purifying purposes without
changing the typical planning in fab processing on a
basis of FOUPs holding 25 wafers. Transfer of at least
one molecular species from an environment to a capture
substrate occurs without limitation to the mechanism
of transfer. For example, the environment may be
essentially quiescent, such that transfer of the
molecular species from the environment to the capture
substrate occurs primarily by diffusion (Fickian or
non-Fickian in the case of a substrate having size
features of the order of, or smaller than, the mean
free path of the gas molecules in the environment).
Alternatively, the environment may have a molecular
species transferred by some other driving force
besides a concentration gradient (e.g., a purge gas
may flow through a FOUP enclosure containing the
capture substrate). Furthermore, transfer of the
molecular species does not provide a limitation on the
interaction between the transferred molecular species
and the capture substrate. Thus, upon transfer, the
molecular species may be bound, adsorbed, or otherwise
physically associated with the capture substrate. In
some embodiments, the transferred molecular species is
adsorbed to the capture substrate, and preferably to
the substrate surface. In a related embodiment, the
capture substrate may interact with the transferred
molecular species to cause a reaction to occur with at
least some of the molecular species (e.g., if the
substrate acts as a catalyst).Identifying a
characteristic of the molecular species that is
transferred from the environment to the capture
substrate may be performed using any of the techniques
known to those skilled in the art. For example,
desorption of the molecular species from the capture
substrate may be performed using a thermal source,
followed by subsequent analysis of the desorbed
materials. As shown in FIG. 3, a desorption unit 300
is used to identify a molecular species on a capture
substrate. The unit 300 has an air or nitrogen inlet
350 and a diffuser for the inlet gas 340. The unit 300
includes a substrate heater 360, which heats the
substrate to desorb molecular species. Molecular
species identification is performed with a Kamina
e-nose 320 (see World Wide Web at
www.specs.com/products/Kamina/Kamina.htm) hooked to a
computer 330 to analyze the desorbed species with a
gradient microchip array for gas analysis. Other
identifying techniques, such as spectroscopic methods,
may be utilized to characterize the molecular identity
of the species. As well, desorption need not
necessarily be used as part of the identification
step. In other embodiments of the invention, the use
of capture substrates as described herein, which are
exposed to an electronics manufacturing environment,
also results in the removing a molecular species from
the environment, thereby purifying the environment. In
particular, the transfer of one or more molecular
species from the environment to the capture substrate
removes the molecular species from the environment,
thus also purifying the environment. The environment
may be purified to a particular concentration level
with respect to one or more molecular species. As
well, embodiments of the invention may also be
directed to removing a 



molecular species from an electronics processing
environment without regard to whether identification
of the molecular species takes place. In an exemplary
embodiment, an environment is exposed to a capture
substrate. Transfer of a molecular species from the
environment to the capture substrate thereby removes
the molecular species from the environment. Thus,
capture substrates may act as a purifier in some
instances. The aforementioned embodiments may utilize
any of the environments and any of the capture
substrates described herein. Related embodiments of
the invention are directed to systems for diagnosing
the presence of a molecular species, and/or purifying
the presence of a molecularspecies, in an environment
(e.g., an electronics manufacturing environment). The
system includes a transfer container that encloses an
environment and a capture substrate contained within
the transfer container. In particular, the transfer
container may have a surface area greater than an
unprocessed single crystal silicon wafer. The capture
substrate and the transfer container, however, may
utilize any of the traits discussed herein regarding
capture substrates or transfer containers. Other
embodiments of the invention are directed to
determining the presence of a molecular species in a
transfer container operating between at least two
minienvironments. An exemplary, non-limiting,
embodiment is schematically depicted in FIG. 1. The
various functions of a hypothetical fab are performed
in a plurality of processes 110, 120, the ellipses
101, 102 indicating that the figure only depicts two
adjacent intermediate processes of the entire
manufacturing fab. Each process 110, 120 includes a
tool environment 115, 125 and a minienvironment 111,
121. Each minienvironment 111, 121 includes a robot
113, 123 for manipulating devices being processed. For
example, a robot may load wafers out of a FOUP into a
minienvironment and into a tool for processing. Upon
completion of that process, the wafers may be
withdrawn from the tool and placed into a transfer
container, such as a FOUP, for transport to the next
process tool. A capture substrate is included in the
transfer container. For the processes 110, 120 shown
in FIG. 1, each minienvironment 111, 121 includes a
desorption unit 112, 122 (e.g., the unit shown in FIG.
3). Thus, when materials are transferred between two
processes 110, 120, a capture substrate, present in
the FOUP 130 used to transfer substrates undergoing
processing, can be analyzed to determine the presence
of a molecular species (e.g., contaminant) that may
have contaminated the FOUP environment during
transportation 140 of the FOUP 130. Therefore,
real-time information regarding the potential
contamination of actual processed materials in a
transfer container may be obtained to prevent
downstream contamination of a tool, or prevent the
expense of performing an expensive process on wafers
or devices that are already defective. Any of the
capture substrates or transfer containers described
herein may be used with these embodiments.In a related
embodiment, the analyzed capture substrate may have
the molecular species substantially removed after the
capture substrate has been exposed to the POOP
environment. The capture substrate may then be reused
in a subsequent transfer between two other processes.
This allows the same capture substrate to be used over
during transfers between processes. While this
invention has been particularly shown and described
with references to preferred embodiments thereof, it
will be understood by those skilled in the art that
various changes in form and details may be made
therein without departing from the scope of the
invention encompassed by the appended claims.CLAIMS 



What is claimed is: 1. A method of removing a
molecular species from an environment for electronics
processing of an electronic substrate, comprising:
providing a capture substrate, wherein the capture
substrate does not have the same surface area as the
electronic substrate; exposing the capture substrate
to the environment; and transferring the molecular
species from the environment to the capture substrate,
thereby removing the molecular species from the
environment. 2. The method of Claim 1, wherein the
electronic substrate is a silicon wafer. 3. The method
of Claim 2, wherein the silicon wafer is an
unprocessed single crystal silicon wafer, which is
undergoing electronics processing. 4. The method of
Claim 2, wherein the surface area of the capture
substrate is greater than the silicon wafer. 5. The
method of Claim 4, wherein the surface area of the
capture substrate is at least about 10 times the
surface area of the silicon wafer. 6. The method of
Claim 4, wherein the surface area of the capture
substrate is at least about 25 times the surface area
of the silicon wafer. 7. The method of Claim 4,
wherein the surface area of the capture substrate is
at least about 100 times the surface area of the
silicon wafer. 8. The method of Claim 1, wherein the
capture substrate comprises silicon.9. The method of
Claim 1, wherein the capture substrate comprises a low
k dielectric. 10. The method of Claim 1, wherein the
capture substrate comprises copper and exposing the
capture substrate includes exposing the copper to the
environment. 11. The method of Claim 1, wherein the
capture substrate has a surface that mimics a surface
characteristic of the electronic substrate. 12. The
method of Claim 1, wherein the environment is within a
transfer container. 13. The method of Claim 12,
wherein the environment is within a front opening
unified pod. 14. The method of Claim 13, wherein the
front opening unified pod is configured to hold at
least 26 wafer-shaped substrates. 15. The method of
Claim 1, wherein the molecular species is a
contaminant. 16. The method of Claim 15, wherein
transferring the molecular species thereby purifies
the environment of the contaminant. 17. The method of
Claim 1, wherein the environment comprises a flowing
fluid. 18. The method of Claim 1, wherein the
environment is substantially quiescent. 19. The method
of Claim 1 further comprising: identifying a
characteristic of the molecular species transferred to
the capture substrate, thereby detecting the molecular
species.20. The method of Claim 19, wherein
identifying the characteristic of the molecular
species comprises desorbing the species from the
capture substrate. 2 1. A method of removing and
detecting a molecular species in an environment for
electronics processing of an electronic substrate,
comprising: providing a capture substrate, wherein the
capture substrate does not have the same surface area
as the electronic substrate; 



exposing the capture substrate to the environment;
transferring the molecular species from the
environment to the capture substrate; and identifying
a characteristic of the molecular species transferred
to the capture substrate, thereby detecting the
molecular species. 22. The method of Claim 21, wherein
identifying the characteristic of the molecular
species comprises desorbing the species from the
capture substrate. 23. The method of Claim 21, wherein
the electronic substrate is a silicon wafer. 24. The
method of Claim 23, wherein the silicon wafer is an
unprocessed single crystal silicon wafer, which is
undergoing electronics processing. 25. The method of
Claim 23, wherein the surface area of the capture
substrate is greater than the silicon wafer. 26. The
method of Claim 23, wherein the surface area of the
capture substrate is at least about 10 times the
surface area of the silicon wafer. 27. The method of
Claim 23, wherein the surface area of the capture
substrate is at least about 25 times the surface area
of the silicon wafer.28. The method of Claim 23,
wherein the surface area of the capture substrate is
at least about 100 times the surface area of the
silicon wafer. 29. The method of Claim 21, wherein the
capture substrate comprises silicon. 30. The method of
Claim 21, wherein the capture substrate comprises a
low k dielectric. 31. The method of Claim 21, wherein
the capture substrate comprises copper and exposing
the capture substrate includes exposing the copper to
the environment. 32. The method of Claim 21, wherein
the capture substrate has a surface that mimics a
surface characteristic of the electronic substrate.
33. The method of Claim 21, wherein the environment is
within a transfer container. 34. The method of Claim
33, wherein the environment is witihin a front opening
unified pod. 35. The method of Claim 33, wherein the
front opening unified pod is configured to hold at
least 26 wafer-shaped substrates. 36. The method of
Claim 21, wherein the molecular species is a
contaminant. 37. The method of Claim 36, wherein
transferring the molecular species thereby purifies
the environment of the contaminant. 38. The method of
Claim 21, wherein the environment comprises a flowing
fluid.39. The method of Claim 21, wherein the
environment is substantially quiescent. 40. A system
for diagnosing the presence of a molecular species in
an environment for electronics manufacturing of an
electronic substrate, comprising: a transfer container
enclosing an environment; and a capture substrate
contained within the transfer container, wherein the
capture substrate does not have the same surface area
as the electronic substrate. 4 1. The system of Claim
40 further comprising: a thermal desorption device
located in a minienvironment, wherein the thermal
desorption device is configured to remove at least one
molecular 



species from the capture substrate when the capture
substrate is mounted in the thermal desorption device.
42. The system of Claim 40, wherein the electronic
substrate is a silicon wafer. 43. The system of Claim
42, wherein the silicon wafer is an unprocessed single
crystal silicon wafer, which is undergoing electronics
processing. 44. The system of Claim 42, wherein the
surface area of the capture substrate is greater than
the silicon wafer. 45. The system of Claim 42, wherein
the surface area of the capture substrate is at least
about 10 times the surface area of the silicon wafer.
46. The system of Claim 42, wherein the surface area
of the capture substrate is at least about 25 times
the surface area of the silicon wafer. 47. The system
of Claim 42, wherein the surface area of the capture
substrate is at least about 100 times the surface area
of the silicon wafer.48. The system of Claim 40,
wherein the capture substrate comprises silicon. 49.
The system of Claim 40, wherein the capture substrate
comprises a low k dielectric. 50. The system of Claim
40, wherein the capture substrate comprises copper.
51. The system of Claim 40, wherein the capture
substrate has a surface that mimics a surface
characteristic of the electronic substrate. 52. The
system of Claim 40, wherein the transfer container is
a front opening unified pod. 53. The system of Claim
52, wherein the front opening unified pod is
configured to hold at least 26 wafer-shaped
substrates. 54. The system of Claim 52, wherein the
front opening unified pod holds between 1 to 25 wafers
undergoing electronics processing. 55. A method of
determining the presence of a molecular species in a
transfer container operating between at least two
minienvironments, comprising: a) loading a capture
substrate from a first minienvironment into a transfer
container, wherein the transfer container also holds
at least one electronic substrate loaded from the
first minienvironment; b) transporting the transfer
container from the first minienvironment to a second
minienvironment; c) removing the capture substrate
from the transfer container; and d) analyzing the
capture substrate to determine the presence of the
molecular species.56. The method of Claim 55 further
comprising: e) substantially removing the presence of
at least one molecular species from the capture
substrate; f) loading the capture substrate from the
second mimenvironrnent into a transfer container,
wherein the transfer container also holds at least one
electronic substrate loaded from the second
minienvironment; g) transporting the transfer
container from the second minienvironment to a third
minienvironment; h) removing the capture substrate
from the transfer container; and i) analyzing the
capture substrate for the presence of at least one
molecular species. 57. The method of Claim 55, wherein
the electronic substrate is a silicon wafer and the
capture substrate comprises a silicon surface having a
surface area greater than the silicon wafer. 



58. The method of Claim 55, wherein the transfer
container is a front opening unified pod. 59. The
method of Claim 58, wherein the front opening unified
pod is configured to hold at least 26 wafer-shaped
substrates. 60. The method of Claim 55, wherein
analyzing the capture substrate includes desorbing at
least one molecular species from the capture
substrate. 61. A method of determining the presence of
a molecular species in a transfer container operating
in an electronics manufacturing process, comprising:
a) completing at least one processing step in an
electronics manufacturing process having a plurality
of steps;b) loading a capture substrate into a
transfer container, wherein the transfer container
also holds at least one electronic substrate processed
during the at least one processing step; c)
transporting the transfer container to a location to
perform a subsequent processing step; d) removing the
capture substrate and at least one electronic
substrate from the transfer container; e) analyzing
the capture substrate to determine the presence of the
molecular species; f) optionally completing at least
one additional processing step and repeating steps b),
c), d), and e). 62. The method of Claim 61, wherein
the electronic substrate is a silicon wafer and the
capture substrate comprises a silicon surface having a
surface area greater than the silicon wafer. 63. The
method of Claim 61, wherein the transfer container is
a front opening unified pod. 64. The method of Claim
63, wherein the front opening unified pod is
configured to hold at least 26 wafer-shaped
substrates. 65. The method of Claim 61, wherein
analyzing the capture substrate includes desorbing at
least one molecular species from the capture
substrate. 


