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We characterize the assembly of terphenyldithiol (TPDT) on gallium arsenide (GaAs) from ethanol (EtOH) and
tetrahydrofuran (THF) as a function of ammonium hydroxide {8H) concentration. NEOH facilitates the conversion

of thioacetyl end groups of the TPDT precursor to thiolates in the assembly solution. The final structure of TPDT
assembled on GaAs is sensitive not only to the assembly solvent but also,@HN\¢dncentration. In the presence

of low concentrations of NkOH (1 mM), TPDT assemblies from EtOH are oriented upright. The same assemblies
are less upright when adsorption is carried out at highes®HHconcentrations. In THF, TPDT does not adsorb
significantly on GaAs at low NEDH concentrations. The surface coverage and structural organization of these
assemblies improve with increasing MPH concentrations, although these assemblies are never as organized as those
from EtOH. The difference in the final structure of TPDT assemblies is attributed to differences in the thiolate fraction
in the assembly solution at the point of substrate immersion.

Introduction

The drive to create nanoscale electrohiagith active
components composed of single molecules or molecular layers
has prompted strong interest in molecular assembly. Thiols, in : : -
particular, have been shown to chemically attach to metald(du, Molecule-metal junctiong2"2% The understanding of how
Ag,356 Ni,” Pt8 etc.) and semiconductors (Ga¥s13). Con- conjugated dithiols assemble on GaAs surfaces, however, is

jugated thiol chemistries with rigid backbones have thus played limited. In I|ght0f_th|s, we ha_lve chosento investigate the assembly
acentral role as model systems for molecular wifesyitchests of a mode] qonjugated dithiol molecule, thioacetyl-protected
rectifiers2® and dioded? To this end, charge transport in these  {€"Phenyldithiol (TPDT), on GaAs. _
systems is governed not only by the chemical structure of the AS-Synthesized, conjugated dithiols are usually protected with
molecule but also by the way the molecules are organized andthioacetylgroups because free thiols have a tendency to oXidize
attached to the electrode surfd8a? High-quality and well- and dimerizé#25The thioacetyl groups are converted in situ to

characterized self-assembled monolayer (SAM) structures are
thus prerequisites for reliable charge transport stuldi®éuch
of the recent attention has focused on the assembly of thiols on
GaAs!?1320.2lincluding the use of dithiols to form GaAs
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thiolates with the addition of ammonium hydroxide (MbH)
during assembly*26The assembly of such systems on GaAs is
nontrivial and is highly sensitive to the conditions at which the
molecules adsorb. Forinstance, we have shown that the assembly
of terphenyl- and quaterphenyldithiols on GaAs is strongly
affected by the solvent quali#f. Here, we report how the
concentration of the deprotecting agent,JTHH, in the assembly
solution affects the final structure of TPDT assembled from EtOH
and THF on GaAs. Specifically, adsorption from EtOH at low
NH4OH concentrations results in dense TPDT assemblies with
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molecules that are preferentially upright. The same assembliestransform smoothing routine in Origin 6.1 to remove the periodic
become less upright when TPDT is adsorbed from EtOH at high interferencga?.7 A multipoint baseline correction was applied to all
NH4OH concentrations. In contrast, TPDT does not adsorb Spectra using GRAMS/AI 7.01. For reference, we acquired a
significantly on GaAs from THF at low N¥DH concentrations. transmission IR spectrum of the thioacetyl TPDT precursor powder
These assemblies exhibit improved surface coverages ano?ésger{:ﬁn'natl)(s%rrb(;iseoumii QLH;@;STIS_S;S X IlQIIQROS pr\e’ci;r?hzgre
organization when increased MBIH concentrations are used. P e ’ N g o
These differences in the assembly behavior of TPDT on GaAs her reflectivity of the IR beam, anfl is the reflectivity of a

. ; > Yy i i reference sample.
are attrlb_uted to dlfferen(_:es in thfe thiolate fraction inthe solutions  NEXAFS. Near-edge X-ray absorption fine structure (NEXAFS)
at the point ofsubstr_ate immersion. Our_results_ demqr_lstrate thatspectroscopy experiments were carried out at the NIST/Dow soft
a proper concentration of the deprotecting agentaddition to X-ray materials characterization facility located at beamline U7A
the appropriate assembly solveii$ essential for achieving high-  at the National Synchrotron Light Source at Brookhaven National

quality TPDT assemblies on GaAs. Laboratorieg® The setup is described in detail elsewh&@arbon-
edge NEXAFS spectra were acquired at X-ray incident angles of
Experimental Section 20° (grazing), 38, 50°, and 73 (near-normal). The compilation of

angle-dependent data allowed us to assess the ensemble-average

Al(lj\/l_olﬁcular A553mbly For_m%tion.SureStﬁal-ﬁrade IS'OIVIGNS frc()grr;A orientation of TPDT on GaA% We scanned in increments of 0.1
rich were used as-received to assemble the molecules on GaASyy; i the region of interest (286800 eV) and in increments of 0.5

To remove the native oxide layer from GaAs, the substrates were B -~
etched in concentrated hydrochlpric acid (HCI) for 30 s and ther! in (ree:/gi?)tn;heT%rec?)?r?sagsﬁzosi\r?aggdcg?/ztr:;gebgﬁggg es\;)mples,
concentrated NgOH for 30 s. This procedure was repeated again. q\arization-independent spectra acquired at an incident angle of
The substrates were rinsed with EtOH and dried with a stream of 5o\ are used. With a polarization factor of 85%, this angle
nitrogen following the first three etch steps. After the fourth and last corresponds to the “magic angl&'where spectral detlalils do not
etch step in NHOH, the substrates were rinsed with deionized water depend on the details of the molecular orientation.
and dried with a stream of nitrogen. The etched substrates were then
immediately transferred into a glovebox (MBraurnQ.1 ppm G,
<0.1 ppm HO) and immersed in the assembly solutions. Single-
side-polished Si-doped (100) GaAs (AXT) was used for near-edge ~ Assembly Solution.To understand how NfDH affects the
X-ray absorption fine structure (NEXAFS) spectroscopy; double- final structure of TPDT assemblies, we first examined the
side-polished undoped (100) GaAs (AXT) was used for transmission deprotection reaction in the assembly solvents. More specifically,
Fourier transform infrared (FTIR) spectroscopy. we characterized the assembly solutions at the point of substrate
The thioacetyl-protected precursor of terphenyldithiol (TPDT) immersion, i.e. 1 h after NHOH was added to the solution.
\'/A\vas sytr)llthesrz?_d according to pr%wguzly dels.cr'b?r? proceéﬂres.t Despite the fact that the assembly takes place over the course
Ssembly solutions were prepared Dy CISsolving the precursor at ¢ 1g o4 h, we assumed that the initial solution conditions have
250uM in either EOH or THF. NHOH at 1, 10, 30, and 160 mM the most dramatic impact on the structure of the final assembly

was then added to the assembly solutions to facilitate the conversion ! .
of the thioacetyl end groups of the TPDT precursor to thiolates P€cause the adsorption of sulfur on G&A$and thiolates on

(S"NH,*).14 After the addition of NHOH, the solutions were left ~ 90ld®>%3is known to occur very fast, typically within the first
for an hour at 55°C before freshly etched GaAs substrates were few minutes ofimmersion. Figure 1a contains the-tNs spectra
immersed for 1824 h. The assembly was carried out at 5 of TPDT in EtCH 1 h after the addition of NkDH at varying
Upon removal from the assembly solution, the GaAs wafers were concentrations. A spectrum of the acetyl-protected TPDT
thoroughly rinsed with EtOH, sonicated & 2 mMsolution of tri- precursor in EtOH prior to the addition of NBH is also provided
n-butylphosphine (TBP) in EtOH for 15 min, and leftimmersed for - for reference (solid line). The acetyl-protected precursor exhibits
40 mininthe same TBP solution to remove any extraneous disulfides 5, absorption band with a peak maximum at 298 nm. With the
that may have formed during the assemiipfter TBP treatment, addition of NH;OH, a new absorption band is evident at 345 nm.

the substrates were thoroughly rinsed with EtOH and dried in a . . . X
stream of nitrogen. We attribute this new absorption to deprotected TPDT terminated

UV—Vis—NIR. We employed a Varian Cary 500 UWis—NIR Wi_th thiolates (SNH4+)_. This absorption is associate_d with
spectrophotometer and Starna Cells Q6 quartzui cuvettes  thiolates, and not thiols {SH), because thiol-terminated
with a path length of 1 mm to examine the deprotection reaction of molecules, obtained either by direct synth&sisby deprotecting
TPDT in solution. The spectra of neat solvents were used for baselineacetyl-protected TPDT precursor with sulfuric aété>absorb
correction. Each spectrum was collected with 1 nm resolution and at 302 nm in EtOH. The intensity of the thiolate absorption band
a scan rate of 600 nm/min. at 345 nmincreases with increasing }¥H concentrations while

FTIR. Fourier transform infrared (FTIR) spectroscopy experi-  the intensity of the thioacetyl absorption band at 298 nm decreases.
EnGEOnt:pVg(?{l’eOI’(]:‘laertgfde(()]ldtiplé)sel'gg V\(ztﬁr)gall:;lﬁ)itér%(iet(rjogléiogo,\ll?jgrll/?c-il'lF'{ This trend indicates an increase in the thiolate fraction in the

. ) ) . .assembly solution with increasing NEIH concentration. We
detector. The TPDT assemblies on GaAs were characterized iNpserve a complete disappearance of the thioacetyl absorption

transmission mode with an incident angle of° 3@lative to the e . "
substrate normal using s-polarized lighll transmission spectra ~ Pand at 298 nm within 6670 min after the addition of 160 mM

were recorded wit a 2 cnm? resolution for 1000 scans. We used NH4OH, indicating complete conversion of TPDT from its
the spectrum of sulfur-passivated GaAs as backgréuuilfur- thioacetyl to thiolate form within this time period.

passivated GaAs was prepared by etching the substrate using the
procedure described above’ rinsing with deionized water, and _(29) Detaile_d_ information on the NIST/Dow Soft X-Ray Materials Charac-
immediately immersing the substrate in an aqueous ammoniumteJ;;it;%’:)n's:%‘glv'vzIe";‘tter':/?'égs/ggﬁo\fegf hitp://www.nsls.bnl.gov/newsroom/
disulfide solution (20% v/v, Aldrict¥f for several hours. This P (30) Stohr, JNEXAFS Spectmscobgp}inger; Berlin, 1992.

procedure yields a stable sulfur overlayer that prevents oxide growth  (31) Ke, Y.; Milano, S.; Wang, X. W.; Tao, N.; Darici, Burf. Sci1998 415,
and reduces hydrocarbon adsorpt#he background-corrected 29
spectra were smoothed using conventional 12-point fast Fourier

Results and Discussion
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Figure 1. UV—vis NIR spectra of TPDT dissolved in (a) EtOH and (b) THF as a function of@®#H concentratio 1 h after injection.
Spectra of acetyl-protected precursor of TPDT in EtOH and THF are included for reference (solid line). Panel (c) contairsNIR
spectra of acetyl-protected TPDT precursor and TPDT dissolved in THF 25 h after the addition of 160 @ NFhe latter spectrum

was scaled for illustration purposes.

Figure 1b contains the UVvis spectra of TPDT in THF 1 h
after the addition of NEOH at varying concentrations. An
absorption band attributed to the acetyl-protected precursor is
observed at 301 n#fi(solid line). With the addition of NEOH,
we observe an absorption shoulder around 330 nm. We attribute
this shoulder to the presence of thiolate-terminated TPDT. To
quantitatively determine the position of the thiolate absorption
band in THF, we examined the UWis spectrum of TPDT in
THF 25 h after the addition of 160 mM NJ@H (Figure 1c);
from this point forward the time-resolved WWis spectraremain

unchanged (because the deprotection reaction is complete).

From this spectrum, we determine the position of the thiolate
absorption band in THF to be 312 nm. Although the s

data of TPDT in EtOH (Figure 1a) suggest complete conversion
of TPDT from thioacetyl to thiolate end grosid h after the
addition of 160 mM NHOH, the same reaction in THF appears
to be significantly slower. Based on changes in relative inten-
sities of the thioacetyl and the thiolate peaks in Figures 1a and
1b, we estimate less than 50% of thioacetyl end groups
are converted to thiolasel h after the addition of 160 mM NH

OH (Figure 1b) in THF. At 1 mM NHOH, only ~1% of the
thioacetyl groups are converted to thiolates in THF as compared
to ~25% conversion in EtOH after 1 h. The concentration of
NH4OH drastically affects the fraction of thiolates in the solution
at the point of assembly, which necessarily affects the final
structure of TPDT on GaAs. In this paper, we examine and
elucidate the differences in the chemical composition and the
ensemble-average orientation of these assemblies by FTIR an
NEXAFS.

FTIR. Figure 2a contains transmission IR spectra of TPDT
assemblies from EtOH on GaAs at various J{HH concentra-
tions. Resonances originating from the phenyl backbone of TPDT
include the in-plane, “ip” (1475 and 1001 c#), and the out-
of-plane, “op” (807 cm?), phenyl ring vibrational mode¥.
Additionally, a weak ip per§§ ring vibration appears at 1398
cm L. A feature associated with the=€© vibratior?37 of the
acetyl protecting groups is observed at 1707 €m assemblies
with lower NH,OH concentrations. It is interesting to note that
the thioacetyl TPDT precursor can directly adsorb on GaAs from
EtOH without any prior deprotection with NJ@H, as evident
from the FTIR spectrum in Figure 2a-i. The spontaneous
adsorption of the thioacetyl precursor has previously been
observed on metal$;'738where the acetyl protecting group

(36) de Boer, B.; Meng, H.; Perepichka, D. F.; Zheng, J.; Frank, M. M.; Chabal,
Y. J.; Bao, Z.Langmuir2003 19, 4272.

(37) Niklewski, A.; Azzam, W.; Strunskus, T.; Fischer, R. A.; Woell, C.
Langmuir2004 20, 8620.

(38) Lau, K. H. A.; Huang, C.; Yakovlev, N.; Chen, Z. K.; O’'Shea, S. J.
Langmuir2006 22, 2968.
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q:igure 2. Transmission IR spectra of TPDT assembled on GaAs

from (a) EtOH and (b) THF with the addition of N®H at (i) O
mM, (i) 1 mM, (iii) 10 mM, (iv) 30 mM, and (v) 160 mM.

spontaneously cleaves near the substrate, forming a sulfur
substrate bond. With an absence of thioacetyl end groups at the
molecule-substrate interface, the=€D resonance (1707 crh)
we observe in Figure 2a-i must originate from thioacetyl groups
located at the molecuteair interface. The intensity of the=€0
vibration signal at 1707 crd decreases with increasing IY6H
concentration, suggesting a corresponding decrease in the
concentration of thioacetyl groups at the moleetdé interface.
Examination of the overall intensity suggests that the surface
coverage is comparable in all these assemblies. Since our UV
vis experiments indicate that both thiolate- and thioacetyl-
terminated TPDT are present in the assembly solution at the
point of substrate immersion, and the thiolate fraction increases
with increasing NHOH concentration, our FTIR results suggest
that both thiolate- and thioacetyl-terminated TPDT must adsorb
on GaAs.

Because we carried out the transmission IR studies using
s-polarized light” the electric field vector of the incident
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Figure 3. C 1s angle-dependent, pre- and post-edge normalized NEXAFS spectra of TPDT assembled on GaAs from (a) EtOH and (b) THF
with the addition of NHOH at (i) 0 mM, (ii) 1 mM, (iiij) 210 mM, (iv) 30 mM, and (v) 160 mM. The dichroic ratios derived from each set

of spectra are included.
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irradiation is parallel to the substrate surface, providing selectivity results in a dense TPDT assembly that is most oriented. Given
for components of the dipole moments that are parallel to the that the thiolate fraction is different during the assembly of these
substrate surface. We can therefore assess the average moleculaamples, itis not surprising that the final structure of the resulting
orientation given the directions of the transitional dipole moments assemblies have different orientation. We speculate that this
of the adsorbed molecules and the spectrum obtained from anobservation stems from differences in the adsorptivity of
isotropic samplé? The spectra in Figure 2a reveal variations in  thioacetyl- and thiolate-terminated molecules on GaAs. First,
the intensities of the ip and op resonances, indicating that thethe chemical reactivity of thioacetyl and thiolate end groups on
structure of the final assemblies is strongly dependent on the GaAs may be different. Not only will this difference in chemical
NH4OH concentration. Specifically, the phenyl ring ip bands at reactivity result in differences in the overall structure of the
1475 and 1001 crit exhibit a dipole moment in the direction  assembly, it will likely result in differences in composition
parallel to the long molecular axis, while the op mode near 807 between the assembly and the solution from which the molecules
cm! vibrates in the direction normal to the phenyl backbone adsorb. Further, the thioacetyl end group is significantly different
plane. We can thus quantify the molecular orientation of TPDT in size compared to the thiolate end group. This end group size
assembled on GaAs by examining changes in the intensity ratiosdifference will undoubtedly impact the way the molecules arrange
of the mutually orthogonal ip and op resonan€Eo do so, we on GaAs.
employed an orientation ratio (OR), Transmission IR spectra of TPDT on GaAs assembled from
THF at various NHOH concentrations are shown in Figure 2b.
These spectra are drastically different from those of TPDT
assemblies from EtOH. Specifically, the spectra of these
assemblies are significantly weaker in overall intensity, especially
where (op/ip)ssempyand (0p/ipyowderare the op/ipintensity ratios  at lower NHOH concentrations. We thus infer that the surface
of TPDT assembled on GaAs and that of TPDT precursor powder coverage is significantly reduced in these assemblies compared
in KBr, respectively. If the molecules are oriented upright, the tothose from EtOH. When TPDT is assembled from THF without
op/ip intensity ratio of the assembly should be greater than thatany NH,OH (Figure 2b-i), very little adsorption occurs. This
of TPDT powder. OR should thus bel. On the other hand, if ~ observation contrasts that of the corresponding assembly from
the molecules are “lying down”, the op/ip intensity ratio of the EtOH and indicates that while thioacetyl-terminated TPDT
assembly should be less than that of TPDT powder, so<OR  spontaneously adsorbs on GaAs from EtOH, they do not do so
1. Finally, if the assembly is disordered, the op/ip intensity ratio from THF. Comparing the remaining spectrain Figure 2b reveals
should be comparable to that of TPDT powder, so ©R.. that the overall intensity increases with increasing s48H
Orientation ratios extracted from each transmission IR spectrumconcentration, indicating an increase in surface coverage.
are included in Figure 2. Concomitantly, the OR extracted from the spectra increases to
When the TPDT assembly is carried out in EtOH with 1 mM OR=~ 1.5 at 160 mM NHOH (Figure 2b-v). Unlike adsorption
NH4OH, OR ~ 2.6. We observe from Figure 2a-i that the from EtOH, our IR experiments suggest that only thiolate-

. (Op/ip)assembly

B (Op/ip)powder (1)

thioacetyl precursor (so in the absence of JOH) can also
spontaneously adsorb from EtOH on GaAs, although its final
structure is less upright (OR 1.9) compared to that of TPDT
assembled from EtOH at 1 mM NB@H (Figure 2a-ii). Further
comparison of Figures 2a-iv shows that OR decreases with
increasing NHOH concentration in the assembly solution,
suggesting correspondingly less upright molecular orientation.
When TPDT is assembled from EtOH at the highest,;8H
concentration (160 mM), OR: 1.6 (Figure 2a-v). Since the
thiolate fraction at the point of substrate immersion is directly
related to the NEOH concentration in the solution, there appears
to be an optimal thiolate fraction in the assembly solution that

terminated TPDT adsorbs significantly on GaAs when the
assembly is carried out in THF. We thus have to assemble TPDT
at high NH,OH concentrations in THF to obtain decent surface
coverage. These assemblies, however, are never as ordered as
TPDT on GaAs assembled from EtOH.

NEXAFS. We carried out NEXAFS experiments onthe TPDT
assemblies from EtOH and THF. Figure 3a contains pre- and
post-edge normalized angle-dependent NEXAFS spectra of TPDT
assembled from EtOH at various WBIH concentrations. The
major spectral features are identified in Figure 3a-i; a pronounced
resonance at 285.5 eV is attributed to the €18" c—c transitior?®
in TPDT; broad resonances at 293 and 303 eV are attributed to
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the C 1s— o1* and o5* transitions3® respectively; the features 3————-——— 04—
at287.4 and 288.8 eV are assigned to the R*8% and ther,* . (a) oEon . (b)
transitions¥® N | 2% &

To elucidate the structural difference between the different & [ * M 4] ®o2 e
assemblies of TPDT, we examined the angular dependence of & [  ____-----""" E B .
the NEXAFS spectra. We can quantify the ensemble-average & 1 ,"'- ] Wo1 ;"
molecular orientation of TPDT using dichroic ratio (DR), ¢

0 [ ] " " " " 0 " " 2 " 2
o = 105~ 120) o mwmar T uingr

1(75°) +1(20°) Figure 4. Orientation parameters and dichroic ratios from (a) IR

and (b) NEXAFS spectra, respectively, for TPDT assembled on

wherel(0) represents the integrated intensity ofth&resonance GaAs from EtOH and THF as a function of NBH concentration.

at 285.5 eV obtained at an X-ray incidence anglefofvith

respe_ct to the _substrate surface. DR is a measure of the Ievelon GaAs whenthe assembly is carried out in EtOH. Two possible
of anisotropy in the molecular assembly. According to the

NEXAFS dipole selection rulé® DR > 0 indicates an reasons can account for this difference in the adsorption behavior

ensemble-average molecular orientation that is preferentially of thioacetyl-terminated TPDT. First, itis known that the affinity
upright, while DR< 0 indicates a preferentially “lying down” of sulfurto gold is very strong, with thiolate exothermic adsorption

ensemble-average molecular orientation. Correspondingly DR(O'g_O'5 evye*on gold resulting in a covalent sulfugc_)ld

~ 0 indicates the absence ofanypreferentfal orientation. Dichroic bond of~l.3_e\/_?’v4_5 In contrast, the sulfurGaAs bond is a
ratios derived from each set of NEXAFS spectra are Iincluded weaker semi-ionic Interaction 0f0.81 eV:* Given the weaker

in Figure 3. molecule-substrate interaction, any solvent effect would be more

. . pronounced on GaAs than on gold. Second, the differences in
When TPDT is assembled from EtOH, we observe a maximum
DR = 0.32 when the assembly is carried out with 1 mM of the tendency for molecules to adsorb from EtOH and THF may

NH,OH (Figure 3a-ii). As a point of reference, a DR of 0.32 be explained on the basis of solvent quality. Specifically, in the

corresponds to TPDT assemblies with an ensemble averageCase of GaAs, protons are thought to heavily participate in
- e e a9 )
backbone tilt of 27 3° away from the substrate normaf2and sulfur passivation reactioffs °by accelerating electron transfer

compares well with the most oriented TPDT assembly in the at the semiconductor/solution interface, and increased proton
. . . ncentration in polar amphiproti Ivents (water and alcohol
literature?® Consistent with what was observed by FTIR, the concentration in polar amphiprotic solvents (water and alcohols)

. has been shown to result in faster and more effective sulfur
thioacetyl TPDT precursor spontaneously adsorbs from EtOH assivation of GaA® The use of apolar. aprotic solvents. such
on GaAs (Figure 3a-i), although its final assembly structure is P ' polar, ap '

; as THF, on the other hand, can result in weaker stifubstrate
less upright (DR= 0.12) pompared o that Of_TPDT, on GaAs interaction at the GaAs/solvent interface, leading to reduced
assembled from EtOH with 1 mM Ni@H (DR = 0.32; Figure adsorption
3a-ii). Further comparison of Figures 3a-ii shows that DR '
decreases with increasing MBH concentration, with DR=
0.19 at 160 mM NHOH (Figure 3a-v). These observations are,
again, consistent with the FTIR results shown in Figure 2a. We report the effects of NMDH concentration on the final

Figure 3b contains pre- and post-edge normalized NEXAFS structure of TPDT assembled from EtOH and THF on GaAs.
spectra acquired at varying X-ray incident angles for assemblies The final structure of TPDT on GaAs is sensitive not only to the
of TPDT from THF as a function of N¥DH concentration. solvent quality but also to N¥DH concentration used during
From Figure 3b-i, we observe that the integratédntensity, assembly. Specifically, TPDT assemblies carried out in EtOH
a measure of surface coverades low, indicating negligible at low (1 mM) NH:OH concentrations are characterized by a
adsorption of the thioacetyl TPDT precursor from THF. That generally uprightaverage molecular orientation. These assemblies
TPDT does not adsorb significantly from THF was also observed become less upright when increased/9H concentrations are
by FTIR. Further comparison of the data sets in Figures3l-ii  used. TPDT assemblies carried out in THF at low JOH
reveals that the integratext intensity increases with increasing ~ concentrations exhibit negligible surface coverage, in contrast
NH4OH concentrations, suggesting an increase in the surfaceto the corresponding assemblies from EtOH. The surface coverage
coverage. Consistent with IR data, we also observe a moderateand structural organization of TPDT assemblies from THF
increase in DR to DR=0.19 at 160 mM NHOH (Figure 3b-v), improve with increasing NEOH concentrations. We relate the
suggesting improved surface organization. A DR of 0.19 differencesin TPDT adsorption behavior to thiolate fraction in
corresponds to TPDT assemblies with an ensemble-averagghe assembly solution at the point of substrate immersion. Our
backbone tilt of 34+ 3° away from the substrate normal. A  results demonstrate that the structure of TPDT assemblies on
summary of the ORs and DRs extracted from the FTIR and GaAs is extremely sensitive to the assembly conditions. It is
NEXAFS spectra, respectively, at various M concentrations  therefore essential to select not only the proper assembly solvent
is presented in Figure 4. but also the proper concentration of the deprotecting agent to

Itis interesting to note that thioacetyl precursors of conjugated achieve assemblies of desired quality.
molecules have been reported to adsorb on gold frothEtOH
and THF417.38This phenomenon, however, is not the case on  (43) Schlenoff, J. B.; Li, M.; Ly, HJ. Am. Chem. Sod995 117, 12528.
GaAs. Rather, we observe that thioacetyl precursors only adsorby {goa 1o aaeg. " - oocre S MiiBemasek .L.; Scoles, Bhys. Chem.
(45) Camillone, N.; Khan, K. A.; Osgood, R. Msurf. Sci.200Q 453 83.

Conclusions
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