1/11

-l_/_\
o
3
Bl
B e
9
274
i 7 00b
P i
B

3 T
bix o 5 5
T Ly
+
o | 00&
+

500

FIG. 1



2/11

411
410 /
S
412
FIG. 2
1000
700 St
1100 R
410 H
220 %
& AEOEREOEREREE
100 e ) —
®®® /@M@@@@@@
@®® /G?»@@@
19 S/ §
® ]
6, | & 600 >
= { g 500
o8
5{]0 \J\T:m::u:: @ .
TR
700/ 500
800 -
? 500
900

FIG. 3



3/11

100 -

1

e

00?9
2 /A

1100
T 500

PEERERBE

500~
}sma

800

500 =

FIG. 4




4/11

Lo 500

petclorolele
—_— |
JENEE———

8, T =l

/@69@@@@@@

.@l

O/ ® -
® //®
@ @
[O] @
® ®
> 2 100
O] @
® ®
® @
® ®
0] @
Q@ @
O] ®
(O] L&
[ | J
J '

i
1
L —1
a—y
Lo
=)

FIG. 6
500

\
&
®s
[

(ORCROJURONORCRONONORT
@@@
®
®®®®®®®®®®®

£

500 120
FIG. 7



5/11

O®

OARREABRRRg

500 120

FIG. 8

500

230 1)

50000000

O] -~

ST =TTy
T

110

e@000O®
®
®
& ,
®
@
o ||
®
O] //®
® ®
® ®
® @ 160
® ®
® ®
® ®
2 - 140
® ®
® @
® ®
® ®
® @

I

T
‘\

wn

(=1

=
—
=)
[

FIG. 9



6/11

156 500

ycYelctelelele
-

®0

T
N
®
®q

ORORCJORCHONORONORGNO]
®®®®
8@@@@@@@@@)@@

T

‘\\

o
<~
(=]
p—
[ =]
=

FIG. 10

L2

e

©
@// ,®008008008880
B £

(-)@'

®
© /yg
© ®
© ®
® ® 100
® ®
e
®
olllg
@ ®
% ®
@ ®
® ®
o} &

i

Y
\

o
=1
[ —1
p—
[
(=1

FIG. 11

A\
210

500

!




500

7/11

CROI O
-
-
-

500

L2

130

e

@@®®®®®®®®

T
@
@69
|
FIG. 12

®
N e
®

® T~ P®ogoncncnns
® //f
@%W/

o)

5OOOREOG
0®°

®
&

-

“Pooprnonreendg

®®

®
&

)

)
~ Poeeedg

P, —
@@/ -

220

©

110

®og. -
oo

110

=
«=q
Lo |

FIG. 13

/”

120

/’

500



8/11

E@OOOEe0

@@@ w\l‘l“

@ T e~

5 0000089
/ ®
®

©

100

Nl B
© ©9 g
; ® .
o) ~~"Ceceevsse
[ —1 ~ -
= @&W -
P0rree0eeqd

@® \|ll.’/

FIG. 14

ONORONON oI
(d ®®O®\\«|I |OQ®® L ‘
3 @@\ — — @@ O
S @@ \ //////z@@ O
qQ ® 7 7 ae080800g, O]
® 7 @@ @@ ® 0
of o 7 o® e N ®
@ \@ B ONO ] ® N ® O
Q ® 7 @ 5 e @ ®
@\ \ @ @ O @ " @
Y - @@ f 3 3 @@/.//@ "
® /! ® g YA\ B ™
D =2 O @ 0 i
@ \ ® i @ e
mu\ ® 0 O @ ® o
® ﬁ® A A @ ©
® @ =2 2 = = (] ® O
© , @ M = = O @ i ®
m/ P , 7$
=
® /@@ O Vg \
» @ / €] S =
® \ ® O =
O ® N @ L =
(O] N °. =
® @ // @@ () () L)
® s Dg
C e\ ~“Cogeeedg
A @@ B
3 B T
/Y ®o0q o g
= 2 Peovaed <
~— e i
& & J &
gt J ()
= L b
e —

FIG. 15



9/11

FIG. 16A

FIG. 16B

FIG. 17B



10/11

VAVAVEYE WS
A ATAVANYSS
VAV AV MV &P
'S XA E LY BN B
Tavivarvravwas

SV HENBYSRH
YihVavay by
A AP A Al
*havatsrdtate
AR AT ATYRART AN

L2 TATAT

FIG. 18A

Lkl AR R
Ay vYaeere
whwibanen
'S ) LR E R 2 X
O A ERT LREE R LR
avw by L <+
- a - e
- va -
L A LR R
aelrene
Shebuen

FIG. 18B

i Analysis Results

375- 5 Hes

5.0~ _

Maximum Depth (nm) [227.42  +- [145

325-

00- Maximum Load (mh) [33846  +/- [D.645
275~

P Plastic Depth (nm) [167.21 - [1.87
EEQE.E-- Hardness (GPa) |3649381 +- |1.n29
= 200-

175 Reduced Modulus (GPa) [#15.77774 +/- [7.305
::'2_ Elastic Recovery Parameter |E|3602 +- IEI.ID13
100~ Contact Compliance (nmjmij) [207 < |0.04
7.5- y =
50- { 3
25=

16700 20 500 750 1000 1250 1500 1750 2000 2298 Fiting mesn squere emor [00536 /- [0.0068

Degth m)
Cursor Position .... Load (mN) |20.112 Depth (nm) |105.95

FIG. 19A



11/11

LLELRLLL
LEBERGLLE

FIG. 19B





