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What is claimed is:

1. A self-assembling monolayer (SAM) forming compasition for forming 2 SAM on a
surface, the composition comprising

a SAM precursor having a backbone with a surface reactive group X,

wherein the backbone contains ne Si-C bonds and is selected from the group
consisting of a 5i-C bond-free polysilane and a trisilylaming,

wherein the surface reactive group X is selected from:

- & halide {(CI, Br, Iy;
a cyanate, an isocyanate or a thiocyanate group;

- an aming group -NR'R?, wherein R is selected from H, a linear, branched
or cyclic Ci-Cio alky! or alkenyl group or an alkyl silyt group; R® is selected
from a linear, branched or cyclic C2-Cyp alkyl or alkeny! group, or an atkyl
silyl group; or RY and R? are bridged so that NR'R? forms a cydlic ligand,
provided that the cyclic igand includes heteroatoms S, N or §;

- an amidinate group -R3-N-C{R*=N-R®, wherein R® and R® are each
independeantly selected from a Cq to Cyp linear or branched alkyl or a
trialkylsilyl; and R is selected from H, a Cq to Cye linear or branched alkyl;
or

a thiol —=SH group, a phosphonic acid or a carboxylic acid.

2. The compasition of claim 1, wherein X is a diatkylamino group ~-NR*R?, wherein R’
is H, a Ca to Cs alkyl, and R?is a Gy to Cs alkyl, provided that f R'=H, R*isa Cate Cs
atkyl, and if R' not H, R and R? are preferably identical.

3. The composition of claim 1, wherein X is an amidinate group -NR>-C(R*)=N-R°
wherein R® and R3 are sach independently selected from Et, nPr, iPr, nBu, By, sBu, iBy;
and R*is H or Me.

4. The composition of any one of claims 1, 2 and 3, wherein the SAM precursor
having the Si-C-free polysilane backbone is selected from
X-{SiHy)a-SiHs, whersin n=110 3,
H-{SiaHz), wherein SinHa, refers o a cyclic hydridosiiane backbone with n=5, 6, 7,
XA{SIH(SiHa)e), or
K-SiHz-Si{SiHa)a.
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& The composition of any one of claims 1, 2 and 3, wherein the SAM precursor
having the Si-C-free polysilane backbone is selectad from NiPrz-(SiHz)-SiHs, NnBug-
{SiH2)-5iHs, NiBuz-(SiHz)-SiHs, NsBuz-{SiHz)-5iHa, NiBuz-(5iHz)-5iHs, NPeng-{SiHz)-SiHs,
NaPr-{(SiHz)o-SiHa, NiPr-(SiH:)o-SiHs, NaBup-(SiH)e-SiHs, NiBus-{SiHz)s-SiHa, NeBus-
(SitHz)2-SiHz, NiBua-(SiHz)2-SilHa, NePena-{SiHa)z-SiHs, NHIBuU-(SiHz)2-SiHz NHPen-
(SiHa)2-SiHs, NHSBuU-(SiH2)o-SiHa, NHIBU-(SiHa)s-SiHa, NrPr-{SiHaa-SiHa, NiPm-(SiHa)s-
SiHs, NaBuz~(SiHz)a-SiHa, NIBUx-(SiH2)s-8ilHs, NsBup-(SiHz)s-Sika, NiBuz-(SiH2)s-SilHs,
NePenz-(SiHz)a-SiHa, NEL-(SIH({SiH:)z), NiPr-(SiH{SiHs)z), NaPr-(SIH(SiH:).), NiBuz-
(SIH{SiHz)2), NiBUx-(SIH(SiHa)2), NnBu-(SIH({SiHs)z), NsBu-(SiH(SiHa)z), NsPeny-
{SIH{SiHz)2), NHIBU-(SIH{SIHs)z), NHnBuU-(SIH(SiH)2), NHBU-{SIH{SiH:):), or NHPen-
{SIH{SiHs)2}.

8. The composition of any one of claims 1, 2 and 3, wherein the Si-C-fres polysiiane
backbone of the SAM precursor is selacted from —SiHz-SiHs oF ~SiHx-SiH-SiHs.
7. The compaosition of any one of claims 1, 2 and 3, wherein the SAM precursor
having the frisilylamine backbone has a general formula

HR2SI-N{SIR){SIX Rs )2,
wherein n=1 or 2, R is selected from H or a Cy to Cs branched or linear alkyl; X has the

same definition as X and is independent from X,

8. The compeosition of claim 7, wherein the SAM precursor having the trisitylamine
backbone is XHySI-N(SiH2n(SiX Hajan or XR2SI-N{SIRs)2.

9. The composition of claim 7, wherein the SAM precursor having the trisilylamine
backbone contains more than one N{-&i}s units and has backbones of (8i)aN-Si-N{8))Si-
X ar X—Si-N{Si}-Si-N{Si)Si-X.

10, A process of forming a seif-assembling monclayer (SAM) on a surface, the
procass comprising the steps of

preparing the swiace for exposure of the surface to a SAM forming composition,
the composition comprising a SAM precursor having a backbone with a surface reactive
group X,

wharein the backbone contains no 3i-C bonds and is selected from the group

consisting of a Si-C-free polysilane and a trisilylamine,
wherein the surface reactive group X is selected from:
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- ahalide (Cl, Br, Ij;

a cyanate, an isocyanate or a thiocyanate group,

-~ an amino group -NR'R? whersin R' is selected from H, a linear, branched
or cyclic C+-Cio alkyl or alkenyl group or an alkyl silyl group; R? is selected
from a linear, branched or cyclic Cx-Cig alkyl or alkenyl group, or an alky!
silyl group; or R" and R? are bridged so that NR'R? forms a cyclic ligand,
provided that the cyclic ligand includes heteroatoms &, Nor O,

- an amidinate group -R*N-C(R*=N-R% wherein R? and R® are each
independently selected from a Cy 1o Cyp linear or branched alky! or &
trialkyisilyl, and R*is selected from H, a Cy to Cyg linear or branched alkyl;
or
& thiol -8H, a phosphonic acid or a carboxylic acid,

exposing of the surface to the SAM forming composition; and
forming the SAM on the surface.

11 The process of claim 10, wherein the SAM forming composition is a solution and

the exposure of the surface {o the SAM forming compaosition is a liguid phase exposure,

12. The process of claim 10, wherein the SAM forming composition is a vapor and the
exposure of the surface to the SAM forming compaosition is a gas phase exposure.

13, Afilm-forming process, the process comprising the steps of
preparing a surface on a substrate for exposure of the surface to a self-assembling
monolayer (SAM) forrming composition, the composition comprising 8 SAM precursor
having & backbone with a surface reactive group X,
wharein the backbone contains no Si-C bonds and is selected from the group
consisting of a Si-C-free polysilane and a trisilylamine,
wherain the surface reactive group X is selected from:
- a haiide (CI, Br, b);
- acyanate, an isocyanate or a thiocyanate group,
~ an amino group -NR'R?, whersin R is selected from H, a linear, branched
or cyclic Ci-Cio alkyl or alkenyl group or an alkyl silyt group; R? is selected
from a linear, branched or cyclic Ca-Cag alkyl or alkanyl group, or an alkyl
silyl group; or RY and R? are bridged so that NR'R? forms a cyclic ligand,
provided that the cyclic ligand includes hetercatoms §, Nor G,
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- an amidinate group -R3>-N-C{R*=N-R? wherein R® and R® are each
independantly selacted from a Cq to Cy linear or branched alkyl or a
irialkylsilyl; and R* is selecied from H, a Cq to Cro linear or branched alkyl;
or

- a thiol ~SH, a phosphonic acid or a carboxylic acid;

exposing of the surface to the SAM forming composition;

forming the SAM on the surface through a liquid or gas phase exposure; and

growing a film on top of the SAM through a wet or dry deposition process using a
film-forming precursor.

14, The process of claim 13, whearein the film-forming precursor is a metal or metalioid
pracursor, and wherein the backbone of the SAM precursor acis as a reducing agent to

tha metal or metalloid precursor.

15. The process of claim 14, wherein the metal precursor is selected from a main
group element, or a transition metal element selected from Ti, Ta, W, Mo, Nb, orV, a
fluoride, a chioride, a bromide, an iodide, an oxychloride, an oxybromide, an oxyflucride
and combinations thereof.

16. The process of claim 14, wherein the metal precursor is selected from WFs, WOF,,
WOCH, \N{:fe, WCis, MOCEs, MQOCM, MQOzciz, TiCiz;, TiBE',i., 7554, TaCEs, AlCH, VCM, NbC]s,

BCls, BBr:, Gells, GeBry or GeCly, GeBr: and combinations thereof.

17.  The process of claim 13, wherein the step of preparing the surface is 1o prepare a8
silicon, silicon germanium or germanium film surface formed by a CVD process.

18. The process of any one of dlaims 13 10 17, wherein the Si film is a porous Silicon
deposited by PECVD.

18. The process of any one of claims 13 0 17, wherein the wel deposition process is a
spin-on-deposition process and the dry deposition process is an ALD or CVD process.

20, The process of any one of claims 13 {0 17, wherein the substrate is a powder or a
nano-powder.
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