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Characterization of the
Synthesis, purification, organic monolayer and The molecule-device

and characterization of device components structure must be designed
molecules is necessary to performed to and characterized both
remove impurities. understand charge structurally and electrically.

transport mechanisms.
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* Develop enhanced understanding of
attachment processes

 Well understood surface modification and
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 Attachment and characterization

 Results
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Ellipsometric Thickness
» Spectroscopic Ellipsometry

Multiple reflections cause changes in
polarization parameters y and A

Si (111) Si (111)
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g« n- vs. p-type Doping Dependence
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aldehyde | alkene
SYRIIEETIN ¢ Dey-to-day averages, OA
96.59 + 3.18 | 96.76 + 3.52 — All p-/ n-type averages
__ fall well within 1 standard
| alcohol | thiol  |EESRCCIEE

— Alcohol and thiol groups

n-type slightly favored

99.03 +2.25

n-type
97.82 +4.43

p-type
97.30 £ 6.15

p-type
98.92 + 3.03

aldehyde

p-type
1.57 £0.40

gl © Day-to-day averages, SE
1.65 £ 0.26 — All p- / n-type averages

fall well within 1
standard deviation

— Alcohol and thiol groups
n-type strongly favored
1.93+£0.34

n-type
1.57 £ 0.32

p-type
1.58 £ 0.19

n-type
1.68 + 0.29

p-type
1.87 +0.47

p-type
1.77 £ 0.30
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aldehyde

p-type n-type p-type n-type
0.074 £ 0.005 | 0.075 + 0.009 0.094 + 0.021 | 0.089 + 0.012

0.082 + 0.021 | 0.096 + 0.032 0.089 + 0.051 | 0.111 £ 0.049

p-type n-type p-type n-type
0.106 + 0.014 | 0.100 + 0.016 0.110 + 0.038 | 0.095 + 0.045
0.130+£0.073 | 0.138 + 0.058 0.205+0.159 | 0.185+0.132

« Day-to-day averages, FTIR
» All p- / n-type averages fall well within 1 standard deviation
» Strong favorability of alcohol and thiol groups
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n- vs. p-type Doping Dependence
Nt Summary

32 samples examined
* 16 n-type and 16 p-type

They day-to-day averages were compared for p- and n-type
doped wafers
» All p- / n-type averages were within one standard deviation of each other
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i Reaction Mechanism Schematics
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 Evidence of solution driven reaction

« Favorability of the thiol and alcohol groups suggest
solution driven reaction

» Absence of doping dependence suggests solution




Conclusion

* For low doping, no p-/ n-type dependence

UV irradiation favors thiol and alcohol
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* p-/ n-type doping dependence (highly doped)

 Alternative schematics to explicitly determine
reaction mechanism
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Advantages of Silicon
« Strong bond energies
» EXxisting microelectronics, devices,

and manufacturing

 Substrate flexibility TVP“:(?('J'?;QS E"efg\‘jf

Au-S125-146 1.3-1.5
SI-S 226 2.3
Si-C 369 3.8

Si-O 368 3.8

J. M. Buriak, Chem. Rev., 102(5), 1271 (2002)
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Alcohol
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Characterized by the OH functionality

Thiol

Characterized by the SH functionality

Alkene

Characterized by the double
bonded carbon functionality

Aldehyde

Characterized by the C double
bonded O functionality
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