WO 2018/101905 PCT/US2016/063933
1/84

i

N

FIG.1



WO 2018/101905 PCT/US2016/063933
2/84

FIG. 2



WO 2018/101905 PCT/US2016/063933
3/84

FFT from nanocrystalline
oxysilaborane glass 502

This smeared ring corresponds to ordering

FIG. 3



WO 2018/101905 PCT/US2016/063933
4/84

120

110

100

90

80

70

Intensity

60 \
50
/ \
A
40 Il\v/ \A\ RPN EY |
J
30
~|
20 AV
10
15 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5

d-spacing in Angstroms

FIG. 4



WO 2018/101905 PCT/US2016/063933

5/84
120
110 — - AN \
100 / /
/)
= /ﬁ/
0 (26 T (272
2 [zz4] A [272] Y
§ ™ ~7
60 / f
50
© /
L/
30
20
10
1.5 2.0 25 3.0 3.5 4.0 45 5.0 55
d-spacing in Angstroms

FIG.5



WO 2018/101905 PCT/US2016/063933
6/84

500
[counts]
450

4 32.949
400 \2.716
) 434

350

368

258 4

200 -
i 13.828 65.879
6.399 1.417
1504 -

33.1 34.163 92.8
2.622
1886 - 20.7

50

ko !

0.8 f—Punplughuecpdodnupupmus i T | Ty
28 40 68 1201 88

FIG. 6



WO 2018/101905 PCT/US2016/063933
7/84

324
[counts]
256

196 1

144 1

188 -

64 4

36 1

16 4

B.B...r,s...[......-r.,...r,,'..|....,..rr

[} 28 40 68 [°201 88

FIG. 7



WO 2018/101905 PCT/US2016/063933
8/84

324
[counts] -
256

13.878
196 - 6.768
246

144

180 1

64 -

36 4 o
16 - ' Llat T I

4.0

L R B A e e A I A e e T ——

€ 28 48 608 [°261 88

FIG. 8



WO 2018/101905 PCT/US2016/063933
9/84

k(lll)

102

102

102

FIG. 9



WO 2018/101905 PCT/US2016/063933
10/84

201

201

FIG. 10



PCT/US2016/063933
11/84

WO 2018/101905

o)
(=]
-

101

“\

SR

A S5
B \»rrﬁr

RN \.,,/O’!,\V Q
LN i
VAR

(N e (L
[ ]

101

=

—
(=]
-

FIG. 11



WO 2018/101905 PCT/US2016/063933

12/84
\ 406 silaboride
405 0.01 Q-cm n-Si
404 15 Q-cm p-Si

FIG. 12



WO 2018/101905 PCT/US2016/063933
13/84

(counts]

1088 -

600 -

400 -

2089 -

8.8 + T T T T T

28 48 68 [°2e1 ge

FIG. 13



WO 2018/101905 PCT/US2016/063933

14/84
\ 407 oxysilaborane
405 0.01 Q-cm n-Si
404 15 Q-cm p-Si

FIG. 14



WO 2018/101905 PCT/US2016/063933

15/84
[counts]
2808 -
33.869 61.750
. 2.71 1.58
1256 2174
56.458
15488 - 1.63
85.4
_ 65.847
1.42
766
1088 4 13.777 54,589
2632 1.68
53.8 66.538
] 1.48
449
508 |
N y
PR e o, SRR SIS A
28 ' 48 ' 68 ' g [°201 188

FIG. 15



PCT/US2016/063933

WO 2018/101905
16/84
1400
[counts] -
1268 34.093
1 2.63
13.436
1 6.58 gre
1338 56.628
18889 - 1.62

44.166

339

8.8 +—r
68

28

40

FIG. 16

LA S S B S e g

[°2e1 188



WO 2018/101905 PCT/US2016/063933

17/84
\ 409 silaborane /
408 20 Q-cm n-Si

FIG. 17



WO 2018/101905 PCT/US2016/063933
18/84

100

ol Rp

60

A/
50 V o
A

-8-B
—A—8i

Wl il
20 '/A \D

Atomic Concentration (%)

0 200 400 600 800 1000 1200
Depth (Angstroms)

FIG. 18



WO 2018/101905 PCT/US2016/063933
19/84

90 /A/A/A
80 //-\
0 Mﬂ/uu/nﬂ-nnn—un—uﬂﬂ—nn-:k f
P A/
¥ =

50 / -o-B

“ [/ 8 s
zz ?A\‘“\A—A—A’%W
0 bOoooooooooooooooooooooooooooowégﬂi

0 200 400 600 800 1000 1200
Depth (Angstroms)

Atomic Concentration (%)

FIG. 19



WO 2018/101905 PCT/US2016/063933

20/84
\ 411 silaborane /
410 30 Q-cm p-Si

FIG. 20



WO 2018/101905 PCT/US2016/063933
21/84

70

60
-o0-0
-O-B
A Si

40

Atomic Concentration (%)
W
<

] (]} (] O}
1400 1600 1800 2000 2200
Depth (Angstroms) wrt SiO,

] o
0 200 400 600 800 1000 1200

FIG. 21



WO 2018/101905 PCT/US2016/063933

22/84

I(pA)
100.0

]

20.00 /

Idiv

-100.0
-15.00 0 15.00
VF 3.000/div (V)

FIG. 22



WO 2018/101905

PCT/US2016/063933
23/84
I(A)
1E- y4
1E-02 /°<V"
h
decade 4/4"[ o</
Idiv / 7/ |
— 1
~ |
|
-1E-12 ] II Lo
-1E-03 o AAE+02
VF decade/div T (V)

FIG. 23



WO 2018/101905 PCT/US2016/063933

24/84
\ 412 oxysilaborane /
410 30 Q-cm p-Si

FIG. 24



WO 2018/101905 PCT/US2016/063933
25/84

-0
OB

—A-si
40

Atomic Concentration (%)
W
<

0 200 400 600 800 1000 1200 1400 1600 1800 2000 2200

Depth (Angstroms) wrt Si0O,

FIG. 25



WO 2018/101905 PCT/US2016/063933

26/84

I(pA)
100.0 /

20.00
Idiv

-100.0 /

-15.00 0 15.00
VF 3.000/div (V)

FIG. 26



WO 2018/101905 PCT/US2016/063933

27/84
I(A)
oc\/3
-1E-02 /
7
decade / / < \/
Idiv %V
/
1
A/ |
/ |
1
1E-12 Ll ‘ LUl
-1E-03 Y -E+02
VF decade/div 7T (V)

FIG. 27



WO 2018/101905 PCT/US2016/063933
28/84

100

70

60
-0
OB
—A-si

40

Atomic Concentration (%)
o
[=]

0 200 400 600 800 1000 1200 1400 1600 1800 2000 2200
Depth (Angstroms) wrt SiOg

FIG. 28



WO 2018/101905 PCT/US2016/063933

29/84

I(pA)
100.0 /

20.00
Idiv L

-100.0 /

-15.00 0 15.00
VF 3.000/div (V)

FIG. 29



WO 2018/101905

PCT/US2016/063933
30/84
I(A)
AE-02 /,°<V5
'
decade //
Idiv /M
T
1
1
i
1
-1E-12 L L
-1E-03 ) V. -1E+02
VF decade/div (V)

FIG. 30



WO 2018/101905 PCT/US2016/063933
31/84

100 APt

-0

! o
40 S!? sl
£

Atomic Concentration (%)
o
[=]

0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 5500 6000

Depth (Angstroms) wrt SiOy

FIG. 31



WO 2018/101905 PCT/US2016/063933

32/84

I(pA)
100.0 [

20.00 /

Idiv L7

-100.0 /

-15.00 0 15.00
VF 3.000/div (V)

FIG. 32



WO 2018/101905 PCT/US2016/063933

33/84
I(A)
5
A1E-02 ~V
//
' A
decade ”
Idiv / L‘XV
s
// 1
// !
— i
1E-12 I |:| i
-1E-03 . V. -1E+02
VF decade/div T (V)

FIG. 33



WO 2018/101905 PCT/US2016/063933

34/84

100 AN

90 I
o 1R0.81070,% 0.0 ((((2,0,0 ¢ 0 ¢)
s 80
5 ok 4
E |
g -0
8 -O-B
g —A-si
[&]
23
=

0+ 90,0,

0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 5500 6000
Depth (Angstroms) wrt SiOg

FIG. 34



WO 2018/101905 PCT/US2016/063933

35/84

I(pA)
100.0

20.00 v
Idiv =

-100.0
-15.00 0 15.00
VF 3.000/div (V)

FIG. 35



WO 2018/101905 PCT/US2016/063933
36/84

I(A)

E-02 o/

decade

[div /|//

1E-12 Ll
-1E-03 -1E+02
VF decade/div V)

FIG. 36



WO 2018/101905 PCT/US2016/063933

37/84

100 ?ﬁ\——“u.\"‘.

90 ,
g So_f()OOOOOOOOOQ(%Fl
E 701
el
g 60
g -0
S 50 OB
g ——Si
S 40
2
£
L
=

T T T D= T T T T T T
0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 5500 6000

Depth (Angstroms) wrt SiOg

FIG. 37



WO 2018/101905

PCT/US2016/063933
38/84
I(uA)
100.0
20.00 /]
Idi =
Ig e
)
/
-100.0
-15.00 0 15.00
VF 3.000/div (V)

FIG. 38



WO 2018/101905

39/84
I(A)
-1E-02
soV®
1
decade :
Idiv - / / AL
/ 1
/ |
|
-1E-12 Ll |?||||
-1E-03 ) V. -1E+02
VF decade/div T (V)

FIG. 39

PCT/US2016/063933



WO 2018/101905

40/84

420W

| 424 aluminum

PCT/US2016/063933

423 oxysilaborane
\ 422 2 Q-cm p-Si

421 0.02 Q-cm p-Si

425 aluminum

FIG. 40



WO 2018/101905

PCT/US2016/063933

20.00

41/84

I(mA)
100.0
20.00

/div

’ T
-100.0 |
-20.00 0
VF 4.000/div (V)

FIG. 41



WO 2018/101905 PCT/US2016/063933
42/84

I(mA)

10.00

2.000
/div

-10.00
-5.000

0 5.000
VF 1.000/div (V)

FIG. 42



WO 2018/101905

43/84
I(A)
-1E-01
.xvf
4
d d
“rdiv //
A:L“V
=1
7 [
A /
i ad 1
-1E-08 LA
-1E-03 ! -1E+01

VF decade/div

FIG. 43

Ve

(V)

PCT/US2016/063933



WO 2018/101905 PCT/US2016/063933

44/84
I(A)
1E-01
.xv‘/
V=
decade :
H Vv, -
/div /°<V
/‘//I
1
— [
/ / 1
[~ 1
1E-08 L1 1 1ih
1E-03 y 1E+01
VF decade/div Vr (V)

FIG. 44



WO 2018/101905

PCT/US2016/063933

20.00

45/84
I(mA)
100.0
20.00
/div
° 7
-100.0 I
-20.00 0
VF 4.000/div (V)

FIG. 45



WO 2018/101905 PCT/US2016/063933
46/84

I(mA)

10.00

2.000 P
Idiv 7

——
—t—

-10.00
-5.000

0 5.000
VF 1.000/div (V)

FIG. 46



WO 2018/101905 PCT/US2016/063933

47/84
I(A)
-1E-01 /
«\V
decade
/div

/
P
-1E-08 // |E| LiLill

-1E-03 ! -1E+01
VF decade/div Vi (V)

FIG. 47



WO 2018/101905 PCT/US2016/063933

48/84
I(A)
1E-01
<\3,
| y
decade ! //
idiv :
1

/=
>

,// |
1E—08// I L L1l

1E-03 1E+01
VF decade/div Vr (V)

FIG. 48



WO 2018/101905 PCT/US2016/063933
49/84

I(mA)

100.0

20.00
/div

-100.0
-20.00

0 20.00
VF 4.000/div (V)

FIG. 49



WO 2018/101905 PCT/US2016/063933
50/84

I(mA)

10.00

2.000
/div

-10.00
-5.000

0 5.000
VF 1.000/div (V)

FIG. 50



WO 2018/101905 PCT/US2016/063933
51/84

I(mA)

1.000

0.2000
/div

-1.000
-2.000

0 2.000
VF .4000/div (V)

FIG. 51



WO 2018/101905 PCT/US2016/063933

52/84

I(A)

-1E-01
/

decade VL

1

// /A

1

T

L/~ .

-1E-08 Ll L1
-1E-03 v -1E+01
VF decade/div T (V)

FIG. 52



WO 2018/101905 PCT/US2016/063933

53/84
1(A)
1E-01
/°‘V2
decade /{_’/
/div T
' //’“V
=~
1
L |
_,—/ / 1
= T
1E-08 ! Lo 11l
1E-03 Y 1E+01
VF decade/div T (V)

FIG. 53



WO 2018/101905

54/84

420W

| 424 aluminum

PCT/US2016/063933

426 silaborane

\ 422 2 Q-cm p-Si
421 0.02 Q-cm p-Si
425 aluminum

FIG. 54



WO 2018/101905 PCT/US2016/063933

55/84
I(mA)
100.0
20.00 |
/div
0
-100.0
-20.00 0 A 20.00
VF 4.000/div (V)

FIG. 55



WO 2018/101905 PCT/US2016/063933
56/84

I(mA)

10.00

2.000
/div L

-10.00 [
-2.000

0 2.000
VF .4000/div (V)

FIG. 56



WO 2018/101905

I(A)

-1E-01

decade
/div

-1E-09

-1E-03

57/84

PCT/US2016/063933

//

P

_—

o

decade/div

Vz (V)

FIG. 57

-1E+01



WO 2018/101905

PCT/US2016/063933
58/84
I(A)
3
1E-02 // =V
My
decade / / 1
/div A 1
/ / 1
L~ I
T
1
T
1E-09 LRET
1E-03 J 1E+01
VF decade/div \ (V)

FIG. 58



WO 2018/101905

59/84

+3dy,o

+3pdgy

+3d

+3p
+3spys
+3s

+2pge

+2p
+2spys9

+2s

1y

—2s

—2spy/p
—2p

—2pg/s
—-3s

—3spye
—3p
_3d —3pdgz

—3dg2

FIG. 59

PCT/US2016/063933



WO 2018/101905

60/84
000000 +3dyy
rad 066 +3pdyy
+3p
e +3spye
+3s
0000 2Py
+2p
8o +2spq/9
+2s
—2s
oY) —2spyy2
—2p

-2
-Y-Y-Y-) P32

—-3s

_3p Y- —3spu2

_ad eooo  Pdn
6cooc0o

FIG. 60

PCT/US2016/063933



WO 2018/101905

61/84

000000 3, .
+3d
+3pdss
+3p
+38pys

1

+3s

0606 +2pgs

+2p

o +2s8pys

+2s

—-2s
00 Pu2
—2p

L

-2
Y-1-1-) Psr2
—-3s

-3Pu2

(-1
[-Y-) _351/2
6000  ldw

Y11 ‘233’2
600000 5/2

-3p

if

-3d

FIG. 61

PCT/US2016/063933



WO 2018/101905

62/84
ee0000 4y
+3pdg,
+3sPie
LLL L +2pa
:§:+2%
Bi;
Y-} —2pye
[-Y-) _2SII2
eoee 2P
><—_3p1l2
gg ~38y2
_3d312
[-1-1-1-)
6606 P
00600 dw

FIG. 62A

i

T

2+
B12

il

T

[Je]e] )
000000

FIG. 62B

PCT/US2016/063933

+3dss
+3pdy,

+38Py2

+2pas

+28pys

—28pye

—2pgp

—3Pu2
—38y2
—3dgs
—3Pas2
—8dge



WO 2018/101905 PCT/US2016/063933
63/84

500N
504

cathode (o
503 aluminum
502  (B;H,),Si,05"
501 (ByoH )4Si5
503 aluminum
502  (B%;H,),Si,0%"
501 (BoH )4 Si5
503 aluminum
502  (B%;H,),Si,05"
501 (ByoH )3 Si5
503 aluminum

°) anode
505

FIG. 63



WO 2018/101905 PCT/US2016/063933
64/84

(_ ¢7 ¢’ ¢)
(¢7 7¢’ ¢)

(]

102

102

‘ ; (7¢’ ¢7 7¢)
(¢»_¢’ _¢)

((P’ ¢’ _¢)

FIG. 64



WO 2018/101905 PCT/US2016/063933
65/84

FIG. 65



WO 2018/101905 PCT/US2016/063933
66/84

FIG. 66



WO 2018/101905 PCT/US2016/063933
67/84

FIG. 67



WO 2018/101905 PCT/US2016/063933
68/84

FIG. 68



WO 2018/101905 PCT/US2016/063933
69/84

102

FIG. 69



WO 2018/101905 PCT/US2016/063933
70/84

a1y

102

FIG. 70



WO 2018/101905

71/84
coc0000 .,
H, +3d 0000 +3pd312
+3p
Gg{ L +3spy2
+3s
0000 +2p3s
+2p
Tlg{ oo +2spy12
+2s
—-2s
Tlu{ 00 —2s8py;»
-2p
0000 —2pge
—3s
G“{ —-3sp
v2
_3p (1
H, -3d 0000 —3pdge

6606006 U

FIG. 71

PCT/US2016/063933



WO 2018/101905

72/84
(-1-I-1-1-1-] +3d5
H, +3d4
u [-1-1-1-] +3pdas

+3p

Gg +3spy2

|

+3s

eeee +2pge

+2p
Tlg{ oo +2spy12
+2s

00 —2s8py;»

I

-2
0000 Psr2

—3s
G“{ % ~3pws
—3p °° —351/2
H, -3d 2 0000 —3pdge
—3dss

FIG. 72

PCT/US2016/063933



WO 2018/101905

73/84

000000 ;4

+3pdgse

H, +3d4

+3p
+3s8pys

1

Gg
+3s

0606 +2pgs

+2p
Tlg{ 0o +2spye
+2s

—-2s
00 Pu2
—2p

I

-2
Y-1-1-) Psr2

—-3s
G“{ D
-3p 1) —3sy9
X 6000  3dw
Hg _3d Q°°° _3p3/2
—3dsse

FIG. 73

PCT/US2016/063933



WO 2018/101905 PCT/US2016/063933

74/84
(-X-X-1-1-1-]
+3d,
H, +3d 5/2
+3pdgsp
+3p
Gg{ +3spy2
+3s
-X1-1-1-]

Tig

+2p3s
+2p

{ e +2s8py
+2s

—2s

T;

1”{ 1) —2pi2

—-2s

_2p °° 1/2

—2p3/2

6000
—3s

G“{ %‘3%

—3p °° —381/2

6000  dn

Hg —-3d -Y-Y-1-) —-3pg/2

600000 %~

FIG. 74



PCT/US2016/063933

WO 2018/101905

75/84

ass vNid
eNV1QS (V1121
ZOMSEHEL)
000000 ziepg —
wsdg —
0000 o .
T
) ange

0000 g,

(-1-) Bgry —
Gl

olg

HNM o
218,

©000 dz+
andseg+
dEpdg +

Z/9
06600  ret

ogL DI
[aY4 (<14 149

LSO"SEHED)

0000090 w9pg —

ered g —

[-1-1-1- N

o0 — .ib”

(-I-] dg—

0000 g,

(1) gz —
(-1-] g —
Gl

olg

HW o
318,

o000 dz+
andse 4+
aspd g4

Z/9
®ooo06  Pot

da8L "O1d
mﬂmmﬁvm Nﬁmv
srepg — [-1-X-X-1-1-)
sEdg —
Zep o — (-X-1-1-]
N:WM| o0
andg— [-1-]

zredy — [-1-1-1-]

sdsg— ]

A
s

Nﬁm

adsg 4

A
=

318,
92+ —5500

ds g+
aepd g+
“re+ zeo000

.
b

V&L *O1d
ISECHE)
wpg— [-X-1-I-1-1-]
ssdg—
Zep o — (-X-I-1-]
N:MM| o0
S — T

zred g — 0000

Hdsg—

Namm

endsg 4

“dz+ —soee

dsg +
wepde +
“Pe+ soe006



PCT/US2016/063933

WO 2018/101905

76/84

aL vIAd
B P1QdPyol
JZOMSEHEL)
(-1-X-1-1-1-) w9pg —
asdg —
(-X-1-1-] Ao
°e — .b%C
X onde_

0000 g,

(-1-) aNgry
Gl

olg

HNM o
218,

©000 dz+
adse +
dEpdg +

Z/9
06600  ret

09L D1
QY 149
LSO"SEHED)
0000090 w9pg —
sedg —
[-X-1-1-] e o
80 _ e
(-I-] Nndeg—

0000 g,

(1) gz —
(-1-] g —
Gl

olg

HW -
/8,

o000 dz+
andse 4+
aspd g4

Z/9
®ooo06  Pot

d9L "I1d

mHm HAvm MANM—V NAvm 4 mv

srepg — [-1-X-X-1-1-)
sede —

arep g — 0““0
g —

andg— [-1-]

zredg — [-1-1-1-]

sdsg— ]

A
&

41
+Nm—

adsg 4

A
=

218,
92+ —5500

ndse+

aspd g+
USpe+

.
b

1111

VL *O1d
mﬂw.ﬁﬁvm meV Nﬁwmmamv
wpg— [-1-1-I-I-1-}
T T ooee
FEp o
eﬁmw )
andg— [-1]

zredg — 0000

gy — (-1-)
andg— (-1-)

Gl
|
endsg 4

218
92+ —556e

adsg+

#spdg +

ke
PE+ F5c600



PCT/US2016/063933
77/84

WO 2018/101905

aALL DA
B 1QbP1ro]
JZO"SHPHEL)
(-1-X-1-1-1-) w9pg —
asdg —
(-X-1-1-] Ao
°e — .b%C
X onde_

0000 g,

(-1-) aNgry
Gl

olg

HNM o
218,

©000 dz+
adse +
dEpdg +

Z/9
06600  ret

ILLOIA

ZO'SICHGE) ' CHEE)

0000090

wp g —
wedg —

[-X-1-1-] aspg—
(-1-) Agg—
(-1-] adg—

0000 g,

By g —
HW e
NAMH
HW -

/8,
o000 dz+
andse 4+
epd g+

Z/9
®ooo06  Pot

adsg 4

sredg 4

ndse+

aspd g+
USpe+

dLL "I1d

mHm HAvm MANM—V NAvm 4 mv

srepg — [-1-X-X-1-1-)
sede —

arep g — 0““0
g —

andg— [-1-]

zredg — [-1-1-1-]

sdsg— ]

A
&

41
+Nm—

A
=

.
b

1111

VLiL I
mﬂw.ﬁﬁvm meV Nﬁwmmamv
wpg— [-1-1-I-I-1-}
T T ooee
FEp o
eﬁmw )
andg— [-1]

zredg — 0000

gy — (-1-)
andg— (-1-)

Gl
|
endsg 4

218
92+ —556e

adsg+

#spdg +

ke
PE+ F5c600



PCT/US2016/063933

WO 2018/101905

78/84

asLs vNid
S\V1Qd(V1ydl
JZONSSPHEL)
000000 ziepg —
ssdg —
(-X-1-1-] 2re
PE—
[-1-] angg —
[-1-] andg —
0000 gy
(-1-) Fgr —
Qw b
[
sig
HNM o
/g,
o660 dz+
Wdsg+
sspdg +
LEY

J8L "OIA

ZO'SICHGE) ' CHEE)

0000090

N\mﬁm —_
aedg —
0000 z18;
pg—
(-1-) eigg—
(-I-] adg—
0000 g,
00
(-1-] g —
NAM_”
HW -
/8,
o000 dz+
andse 4+
epd g+
N\m@m-—-

1111

—

o]
o

[-X-)

Mgy ————

Upg—
eedg —

N\mﬁ m —
ago—
andg—

N\MQN —

sdsg—

adsg 4

sredg 4

ndse+

aspd g+
USpe+

d8L "IId

mﬂmmﬁvm Nﬁmv
[-1-X-X-1-1-)

(-1-X-1-]
[-1-]
[-1-]

(-X-X-1-]

(-]

A

Nﬁm

A
=

.
b

1111

V8L *OId
mﬂw.ﬁﬁvm meV Nﬁwmmamv
wpg— [-1-1-I-I-1-}
wsdg—
Uy o — (-X-I-1-]
eﬁmw oo
andg— [-1-]
zredg — 0000
gy — (-1-)
andg — (-1-)

(43

|
andsy 4+
sigdg 4

[-1-T-1-]

adsg+

#spdg +

ke
PE+ F5c600



PCT/US2016/063933

WO 2018/101905

79/84

aeL vNiAd
S\V1Qd(V1ydl
JZONSSPHEL)
000000 ziepg —
ssdg —
(-X-1-1-] 2re
PE—
[-1-] angg —
[-1-] andg —
0000 gy
(-1-) Fgr —
Qw b
[
sig
HNM o
/g,
o660 dz+
Wdsg+
sspdg +
LEY

6L "OIA

ZO'SICHGE) ' CHEE)

0000090

N\mﬁm —_
aedg —
0000 z18;
pg—
-1 eigg—
(-1-] adg—
0000 g,
00 By g —
(-1-] g —
NAM_”
HW -
/8,
o000 dz+
andse 4+
epd g+
N\m@m-—-

1111

“S' (LG CHE D) CHED)

_—

Upg—
eedg —

N\mﬁ m —
ago—
andg—

N\MQN —

sdsg—

adsg 4

sredg 4

ndse+

aspd g+
USpe+

d6L "I1d

000000

(-1-X-1-]
[-1-]
[-1-]

(-X-X-1-]

(-]

A

41
+Nm—

A
=

.
b

1111

V6L “OId
mﬂw.ﬁﬁvm meV Nﬁwmmamv
wpg— [-1-1-I-I-1-}
wsdg—
Uy o — (-X-I-1-]
eﬁmw oo
andg— [-1-]
zredg — 0000
gy — (-1-)
andg — (-1-)

(43

|
andsy 4+
sigdg 4

[-1-T-1-]

adsg+

#spdg +

ke
PE+ F5c600



WO 2018/101905

PCT/US2016/063933

80/84
605 oxysilaborane
604 gold
603 titanium
602 silicon dioxide /
601 gallium arsenide

FIG. 80



WO 2018/101905 PCT/US2016/063933
81/84

90
80 4 /

/ =

-O-B

[ e
” \ o
;

Atomic Concentration (%)
o
(=}

1500 2000 2500
Depth (Angstroms) wrt SiO,

FIG. 81



WO 2018/101905 PCT/US2016/063933

82/84

102 E 310

10" £ 3 10°

1020 g 710°
2 C ]
= i i 2
g 100§ F10° 3
= - ] o

n - o

FR: ] E
= - -1 )
g , &
£ 108 F10°
g o 3 3
S C . ]
=} L -
<

107 £ 7 10°

10 £ 310’

1015 L1 1 1 | I T R N 1 1 T | 1 1 1 1()0

0 500 1000 1500 2000

DEPTH (Angstroms)

FIG. 82



WO 2018/101905 PCT/US2016/063933
83/84

[ o6 a ] Al 607

605 oxysilaborane

604 gold

603 titanium

602 silicon dioxide /
601 gallium arsenide

FIG. 83



WO 2018/101905 PCT/US2016/063933
84/84

I(mA)

100.0

20.00 /
Idiv

-100.0 /

-500.0 0 500.0
VF 100.0/div (mV)

FIG. 84



