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Langmuir-Blodgett Deposition
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LB Deposition for Nanoparticles
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Self-Assembly of Alkyl Silanes
Sagiv, JACS (1980)
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Self-Assembly of Alkyl Silanes
Sagiv, JACS (1983)
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Self-Assembly of Alkyl Thiols
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Table 4. Substrates and ligands that form SAMs.

Substrate Ligand or Precursor Binding Ref.

Au RSH. ArSH (thiols) RS-Au [39, 46, 47]
Au RSSR’ (disulfides) RS- Au [39. 46, 48]
Au RSR’ (sulfides) RS~ Au [39. 46, 49]
Au RSO,H RSO,-Au [50]

Au R,P R,P-Au [51]

Ag RSH. ArSH RS~ Ag [39. 52]
Cu RSH. ArSH RS Cu [39. 53]

Pd RSH. ArSH RS-Pd [39, 54]

Pt RNC RNC-Pt [39. 55]
GaAs RSH RS-GaAs [56]

InP RSH RS- InP [57]

Si0;, glass RSiClL,. RSi(OR’), siloxane [39. 46, 58]
Si/Si-H (RCOO); (neat) R-Si [59]
Si/Si-H RCH=CH, RCH,CH,Si [60]
Si/Si—Cl RLi, RMgX R-Si [61]

metal oxides RCOOH RCOO ---MO, [62]

metal oxides RCONHOH RCONHOH---MO,, [63]

ZrQ, RPO.H, RPO3 - ZrV [6<4]
In,0,/Sn0O, (ITO) RPOH, RPO3 - M** [65]




Micro-Contact Printing (uMCP)
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Soft Lithography
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Microcontact Printing (LCP) on Gold
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Microcontact Printing (LCP) on Glass

APS : 3-Aminopropyltriethoxysilane
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Self-assembled monolayer (SAM) and puCP
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Regarding PDMA Stamps
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uCP : Variation
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uCP : Evolution
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uCP : Electronics
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uCP : Evolution to 3D
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Dip—pen nanolithography®l Ji4

O Mirkin2tAls AFMEE A 2 S610F & Sl )| 52 S2Xe J|Hoz 9
O0|== 0|50 2836111} 6l S2s S0 8 olsJis4dsS M2
AFM Tip

5 P ST ON
-

Molecular transport s ) ) —

© www.dajinesp

Fountain pen

O SHE 21 DPN2 Hlw

DPN Fountain pen
AFM tip Nib (end part of pen)
Solid substrate Paper
Molecules Ink

Mirkin, Ginger, and Zhang, Angew. Chem. Int. Ed., 43, 30 (2004).



A
33000 9¥nm

B C

¢ pm s 0 pm 6

HNMIDS (hexamethyldisilazane) : (H,C),-Si-NH-Si(CH,)
On Oxide surfaces

Amorphous Au



Lases force feedback
koeps constant distance
btwenn pen and Substiate.

\ d

Pent1 Pon2 Pon3 Pend Pen § P-l Pen? F-i

Ink and Rinsing Walls

DPN nanoplotter

\ @

Cmmmnﬂ Cantilever 2

Filrer paper
soaked in ink

ink and muingvulo

-\

Muitiple DPN - 8

4nN  2nN 1nN -0.1nN

380rnn
Fhllvl-

0 Distance (um)

Parallel writing

\_&

-»'Q—
7

A3

Imaging tip Writing tip

Single tip writing
)
D
By
V

7&*‘""

10




Proteln Detection using DPN
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Bill Clinton (2000)
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Richard P. Feynman (1959)
http://www.youtube.com/watch?v=gFBg0Kj3CQY

60 nm
Fs scon os 1 ment Ton whis, Feopl;— tell me .
a’f:zo..s': miniot urk“_qt on, nnr{ howo Far it has
progres ased "ufad They rel! (rie ubf)ub_ 4
electric motarz "r.-.,l-:.::.v.. or e .

13 .

riai l ,“j,‘é bc'ur_" =R in g=r

-:'!_ 3 3 el o .

of o pii

Ff‘ti\"‘*;'ﬁ..;:-..:._ | ' '

irterd €5 discuss. It jg o etoggeringly smal
warld that is helova 3.59 ,hé,?rj:
+h===r:j ook bac 1' t. this age. il
cotrider ,;--shxj ProLaas notoun

1968 kot *jrﬁb,:\,._} E:Hda

rﬁ'n:we ;n ha..». i !E‘u’f M}ﬁ.

F?u.hard F:‘ Fegnmon, 1':15’:'::5'.

Written by Hong & Mirkin (2000)



