O 2019/027604 PCT/US2018/040439

1/18

100

+*
+
'+
+
+ + +*
+ + +
+ +
+ + + +
* - + 3
+ + +
++ ++ +
+ + +
+ + + +
+ + +
ok + "y +
+ + +
* *
+ + +
-+ +
+ *
+ +
BN ) + + 4+ 4+ 4 4 P, *
+
*
+
+
+
+
+ +
+
H +
+
+
+
&+ .
+
+
GEa b bRk -
+* + ¥+ ¥+
+
+ + o+
+ + + + +
+ * + +
+ + +
+ + + +
+ o+ + +
+ ++ b+ b+t + + o+ + +
-+ + + + + ¥+ + + + + + + + + + + + + +
kb 4t * & + g + SR b+ E +
. . * +} A + 5 + * + b E L+
+ # * + il ¥
+ + + + + + +
+ + + + + + ¥+ ¥ + + + + + + +
* + + -+ 4 + + + + + & +
+ + + + + + + 4 + + +
+ + + + + +
+ + + + * * + 4+ L3 +
+ + + + + + 4 +
+ ++ . ++++++++ ++
# + ¥ + +
+ + + + + & +
+ + +
* + * -+ #
+ + + + + ¥+ ¥ + + + +
+ + ¥ + + + + + + + + +
+ + + + + +
o + + + + +
+ * + + + + *
+ + + + +
+ + + + + +
+ DR + + +
4+ 4 4 + )+ + ]
+ +
+ +
+ ++
+
+
+ ++
+ +
+
+
+ #
+
+
+
+
.
+
'+ * 4
+
+ + +
+
++
+
+
+
+
+
+ #
+
W
+
o+
*
+
+
+ *
+
+
* *
+
+
+ +
+
*
+
+
H +
+
+ +
+ + +
+ + !
+
+ + ++
+ + + #
+
+ +
* +
+ # + +
+ 4+ +
+ + + +
* +] g o
+ + +
4 +
-+
. o e D KD R R O G D RN LR O Fa K R LR O D w5 o R 0RO T KD D K R OR O G K KR LR OO0 D O 0 +
+
+ a I+ *
e . e .
N N NN N NN NN r gt b b b b b b b b b b b b .
: o ¥ 2 + CI 2
+ . + + .
+ * +
. g + N N N N NN N ; .
*+ + +':""+.‘". s + * +
g . T I . o ' y " _.j"*ﬁ“l y . ' . " I .
S et L L +
* * .+.P.+‘P +|+ + |-+
. . R Y ! .
S Jud B Lal +,
+ + o | ‘ 1 4 +
+ +r gt Futimtyom
+ a + +-|+-+’- -‘ +--|J+ . + +
+ + N L “-.1-4-41 + z *
. +l h--'--l-
* * R Frarnan * *
+ +1 ‘-‘+J-+
+ + . +'I+.+.t+.f+-‘]+"l + +
+ + | Ll N | N Il N | o Ry Sl u N N LN | N N | B, + *
o F R E R T R R R N R R
+ + +
+
* + + -
+ +
+
+
+ '+
+
+
* +
+ +
+ +
* -
+
+ +

* + + F F F F FFFFFFFFEFFEFEFFEFEFEFEFEFEFEFEFFEFEFFEFFFF
* + + F F F o FFFFFFFFEFFEFEFFEFEFEFEFEFEFEFEFFEFEFFF

*
*
+
+ + + * +
P Bk ko ko kb d P S N N S NN Ak ko ko ko kb d
+
+
*
+
* +
+
* +
-
+
* * * '+ ¥
* +
+
* *
o+ +
: +
+
+
4 !
+
*
*
+
+
+
+
+

G. 1A



WO 2019/027604

217

+

+* + F + +F + F F A+ FFFFFFF

+ + + + + + + + + + + + +F

+ + + + + + + ++ ot

e O OC 30 A0 KN OB K 3D A BN O D 30 KX B X X D KR O KN

+ + + + + + *+ + ++++F+F o+ttt

]

+ + + + + +

+ + + + + + + + + + + -I-+++

+ + + + + + + +

+ + + + + Attt F
+ + F F F FFFFFEFFFEFFFEFFFEFFEFEAFFEFEAFFEFEFFEFEFFEFEFF T

+ + + + + + * + + + + +++++ ottt ottt

gmnnnwmnnnwmnnmwmnnmw

B 0% N D R DN O% U AR O AN U D R R O D RO

+

+
* + + + F F o FFFFFFFFEFFEAFFFEFFFEFEFFEAFEFFEAFEFEFEFFEAFEAFEFEAFEFEFFEAFEFFEFFEFEFEFEFEAFEFEFEFEFFEFEFEFEFEFEFEFEEFEFEFEFEEFEFEFEFEEFEFEFEFEFEEFEFEFEFEEFEEFEFEFEFFFFH

+ + + + + F + F F o+ F A+ FFFEFFFEFFFEFFFEFFEFEFFEAFEFFEFEFFEAFEFFEAFEFFEAFEFFEFEFFEAFEFFEFEFFEFEFFEFEFEFEFEFFEAFEFEAFEFEFFEAFEFFEFEFFEAFEFFEAFEFFEAFEFFEAFEFFEFEFFEAEFFEFEF A F

L JE K BAE BOE DO BOE DO BNE BOE BOE BOL BOE DO BOE BOE BN BOE BOE BEL BN BOE NAL BN JOE BAL BOE BOE BAL BEE BN DAL BNE BOE BN JNE BN BOL BAE BN BAL BOE BOE DAL BNE BNE JOE BN DO NOL BEE BN NNE BAE BOE BOE BEE BNE BN BNE DAL BOE BN JOE BEL BN JOE DAL BNE BOE BNE BAE BN BN BNE JOE BAL BN BN NAL BAE BEE NAL BNL BOE JOE BNE BN BNL BNE BEE DAL BAK BN DAL BNE BEE DEL BN JOE BOL BNE BNL BOL NOE BN NOL BN BOE DO BN BN DAL BN BOE JOL BAE BN NEL BN BN NN BN BNE BN BN BN B J
+ +

+
+ +
+
+
+ + * + + + + ++ ++++++ ettt ettt ettt ottt ottt -
+

+

+

+
+

+

’ 140

f * * * +++ +++ +++ +++ * *-ﬁ ++.-+ :+ .+;+‘: * * *
A
Pt B R e

+* + + + + + F FFFFFFFFFFEFFEFAFEFFEFEFEFEFEFEFFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEEFEFEFEFEFEEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEEFEFEEFFEFEF

+
+ * + + + + + F + ++++ ottt ottt ottt ottt ottt ottt ottt ottt ottt ottt

PCT/US2018/040439

8

105

+
+ + F F F o+ FFFFFFFFFFFEFFEFEFFEAFEFEFEFEFFEFEFFEFEFEFEFEFEFEAFEFEFEFEFEFEFEFFEFEFEFEFEFFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEEFEEFEFEFEFEFEFEFEFEFEFEFEFEFEEFEEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFFEFFEFEEFEEFEFEFEFEFEFEFEFEFEFEFEFEFEEFEFEFEFEFEFEFEFEFEFEFEFEFEFEEFEFEFEFEFEFEFEFEEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFFEEFFFFF

+
+
+
*
+
+
+ +
*
+
+
+
+
+
+
+ ¥+
+ + +
+ +
+
+
4 3D O OF 30 D DN O 30 30D 4D BN OF 30 30 i D8 O 30 1D D O OF
A g R R R R R E e
4 ]
+
+
e §
+
+
+
" @
+
i R
+ +
+ + %
+ o+
+ * g

-

P Bl - L) L
D N e A R e N N R N

+ + + + F FF ok FFFFFEFFEAFFEFEFEFEFEFEFFEFEFEFEFEFFEFEFFEFEFFFEFFF
+ + F F F FFFFFEFFFEFFFEFFFEFFEFEAFFEFEAFFEFEFFEFEFFEFEFF T

+ + + + + + * + + F + + F+ ottt

L R L R R T T R S T L R TR R

* + + =+ o+

+

+

L L IO IO DAL DO DAL DO DOE DOE DO DOL BOL DO DOE BOL DO BOE DAL DO DOE DAL DOK BN DAL DO BON DAL BN DOE DOL DO DOL BOE DAL NN BOL DO DOE DAL DAL BOL DAL DO BOL BOL BON DOL DAL DOK DOE DAL DO BOL BOL DON BOE BOR DO BOE DAL DON BOL DOE DAL DNE BOL DO DOL DOE DO BOL BOE NOK DOL DOL DO BOL DOL NAL DO DAL DO BOL NN DAL DOL DOL DO DOE DAL DOL BOL DOL DON BOL DOE DO DOL BOL DO DOL BOL BOL DOL DOL DO BOL DOL DON DOL DOL DON DOL BON NON DOL DAL DO BOL DAL BON BOL BOE BOK BOE BN J

G. 1B



PCT/US2018/040439
200

3/18

WO 2019/027604

e e e e A
T 1-... . '

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr

|11|.._.l1 i!%

+

"
.
.

N l '1:.;%;'--*;'::‘. '11
NN

iﬁ?ﬁiﬁﬁFFFFFFFFFFﬁﬁﬂiﬁiﬁfﬁiﬁFFFFFFFF#FﬁﬁﬂﬁiFS&&FFFFFFﬁﬁﬂiﬁﬂﬁﬁﬂiﬁﬂiﬁfﬁiiiﬁﬁh
" ’ f'_'.' o 1 'I "

=
B SR
.§$‘.
A

G

mw¢pmuw_g

b AR A AR R R A SR AR R A

~
N
g
N

EﬁﬁFﬂﬁﬂﬁﬁﬂﬂﬁﬂﬁﬁﬂiﬁFiﬁiﬁ?ﬁﬂﬁﬁiﬁﬁﬂﬁﬂiﬁﬂﬁiﬂiﬁﬂ
N T

b A A AR A AR A

)

_-,,Mmmmwwww ......

N N S S K S N NN N S NN VAN N NN NS NSNS NN AN NSNS

N

R ¥ | | o :
”.‘_.\“.wwwwm_.ﬁ\\”. ,,,,,, B R R e
X T s o = T T

P o R Y Ay
gt Tt ﬁmﬁmmwmw ﬂumwwr_. a3
- - . S Pt I A
g Sy R s P

B IAE

FIG. 2



PCT/US2018/040439

WO 2019/027604

4/18

366

B
i

....xm..x...xxx...x...x.«x..

iiiiiiii
lllllll

rrrrrr




PCT/US2018/040439

WO 2019/027604

518

Ay

531818
JCUC(] 43

U3
43 S
32LIS
OBy

43

~

Gev

+++++++++

+
+++++++++

+*
++++++++
+

+
+++++++++

7491 =

4
(Adwis usum agieys +

NN USUM [BANSN
S31L1S IoUoQ

OL¥

++++++++

++++++++

+++++++

++++++++

+++++++

(510 USUM 281810 -
‘ACUUS UaUuMm 1IBIINSN)
$3181S Joideooy

73

N

GOV



WO 2019/027604

6/18

OkE-04
SE-04

i i i i e i i e e i i i i i i i i i i i i i i i e i i i e i e e i i i i i e e T Rl i i Tl i i Tl i i Pl i ]

OE-O4

i [A]

+
+
+

Tl T T T T T T T AT T T AT TR AT AT AR ATAAAAARALRRARLRALRALR

4‘:111111

OE-0%

+

et + + +
+ + F + + +

+
+ + + + + + F F+F t+ o+ttt

0+00)

,
%
%

'

.l'.i'.l'.l'.i'.l'.l'l'l'l'l'l'l'l’ﬂl’l’l’l’l’l’l’l’l’l’l’f

AT LT AT T AT TR AAAAAARRAARLRRARRARARR TTTATATATTAARAAARAARARAARARARARARARRLRRLR 'I-'I'I'I-'I'IIIIIIIIIIIIIIIIIIIIIIII

4

T T T T T

+

+

Il i Pl Pl i e, P e P e T T e Pl e e P Pl P, P e e i i i e P, i, B ~'I-'l-'1-"-'1-'1-'1-'1-'1-'1—'1—'1-"-'1-'1-'1-'1-'1-"—'1—'1-"-'1-'1-'1—'1—'1-"-'1-'1-'1-'1.'1—"—'1—'1-"-'1-'1-'1-'1-'1-"—'1—'1—"— + Bl i e e e i e e e

+

™,

o o oF o

+
+

T i i i L L L L e E  E A e E L e e e e e e e e e e e AR R R R R LR AR AR R R R LR R R RERELEND] ++
+
+
+
+
+
+
+

‘t

Sensitivity

i"d"-l"i"d"-l"i"d"-F'i"f'f'ff’{fﬂ"ffﬂ"ffﬂ"ffﬂ"ffﬂ"

+
+
+
+

+
"“‘“‘“‘“‘“‘“‘“““““*.“““““““ Ry W R W N W W MW Ry T R W T T N W RO OWRW Ry T R R T M R R T N R W OMOW

[ o o o™ o ol o ol o o
F o g o O i F B pF o g i g N i i i g g g g g g g g i i g

i i i i i i i i i T T i i i ] "I-"l-"l-"l-"l-"l-"l-"l-"l-"l-"!-1-1-'1-1-1-'1-1-1-'\-1-1-'\-1-1-'\-1-1-'\-1-I.

AARARAERARELTR AR T T TR R AT A AT AT AT T AR AT AT AAARARARARARARRARERRARARRRARRALR

T T T T T T T T T T T T T T W
.l'.l'.i'.l'.l'l'l'l'l'l'l'l'l’l’l:l’l’l’l’l’l’l’l’l’l’l’l’l’l’

/

I'l.'l.'l'l.'l-'l'l'l.'l'l.'I.'I.'l.'l-'l'l'l'l'l.'l-'l.'l.'l-'l'l.'I.'I.'l'l-'l'l.'I.'I.'l'l-'l'l.'l-'l'l'l'l'l.'l-'l'l.'l-'l.'l.'l-'l'l.'l-'l'l'l'l'l.'l-'l'l'l-'l'l.'l-'l'l'l-'l'l.lllllllllllflllllll +*

7
529\/‘:7

+
ATAAALARAALRARAAALLR

W

...............‘...

T e e e e e e e e e e e e e e e e e e e e e e e e e e e e ey e e e e e e e e e e e e e e e e e e e e T e e e e e e e e e

AR TR AR AR A A A T AR R R R R R R TR R T T E R R TR TR AT R R R AR AR AR A AR AR A AARARARRERRARAR

PCT/US2018/040439

500

+
+
+

+
+
ATALTATLARLRAAARALRRARALRARLALT

+*
+

+

+
+
+
+

— =0

———31.00E+13
e 55 QOE+13
— 1. 00E+14

+

+ Tl T i i i i e i i i i i i ] il i il i i i i i i i e ]
+

TTT T LTI TR T LTI T AT LTAATAALARARLARARAAARLLR

500

TTATATLTATLTARALTARAAARARLARLRARLRARLEARR ATTTATATAATARATARARLTARARLTARRLRARRLRRARRLRR T

J:FJJJJJJJJJJJJJJ

L R R e s

YA

e i e S, e ik T e Pl Tl P, P i, P P e P Pl e, Pl Pl Pl Pl P P i S e i i

F |
JJJJJJJJJJJJJJJ‘JJJJJJJJJJJJJJ

{OX

dvVg

4
&

;

e

PR R R R R R R R R R R R R R N KO N NN N

fotal

\ L]

.

"l%"l-"l- e e e e e e T e T T e T T M Nl S M S Sl Sl S, S S, 5
; \

R
R
x
A

IIIIIIIIIIIIIINI ARARARAERRERLR LT

JJJJJJJJJJJJJJ:FJJJJJJJJJJJJJ

Trap density

1G. ©



WO 2019/027604 PCT/US2018/040439

7118

708

A L LU AN
5ﬁ+illliililhh

+
+ + +
+ +
+ + +
+F % + + &
+ + "
+
+ +
+ +

+ AL AR LI I R B
iR N E N EREESENEEHERER]

+ + + + + + + + + + + + + + + + + +t + +t Sttt

shading Key
for nanowire

: :+:.+ ‘
Py -
o ﬁ '

=+

T
.-.-'fnrﬂﬁq‘iiﬂﬂﬂ-"FFFﬂWq“'E
NAAEIERNEEREERE NI RS b O
srsRcofEnoAIARNRNEER O OO DT W IR, *
P I NBARECLCOORADASNEEEE ol L]
l!ilim'uua;l:!ll:l:mﬁuuua o
airet

+

+ + + ¥ + + F + + F + + +
+ 4 B N+

LU JFIBEEE

4 -
+ RN R RN RN )

G, 7

800

+
+
E +
€ }ic:):EEz -E:] :;E
{::B!::E; Iﬂi{:b{EE; L N R R L LS L

L ol i ol ol ol o o

L]

L]

L]

L]

L]

L] .
L]

L]

y MR AT
L]

M e e e e e e e e e e e e e e e e e e e e e e ++%%%%%%ﬂb%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%t%%%%

i e e e e e e e

wonmmonnn SN

* bk kot

ARARTARRARARRAARRLARTR L] AT T T AT AT AR AR AR ALRARARLRARARARARARLRARRLARLR ARARARRALRARRLRLR LR ]

+*

*

o T T T W T T T W T

+

’JJ’JJ’JJ’J."JJ’JJ’JJ’J

+

e e i i e e il Sl ol S Sl il
+
" &
* L}
3 ~
LY .
L}
LI - !
t + e ﬂ“ﬂlﬂ“ﬂtuuﬂIHHHI““Uf-|'-,-'-3.l‘
" ““",ﬂ‘! L] N R e S RN CEE
. . WO h
* h. * "., b
L c A AR R AR AR R R AR R R R AR R R D] T i T T AN LT LT A LS S E R e R e e R e e R e ii+ + iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiihiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii
e

%

+
+

o
4
#
&

Al A
N o o e =

“““"‘“‘“‘“‘“‘“‘“““““““““““““

Lol ol ol i ol o o o
+

0 0 ; =u E E e e e T e L
L ] r
OOE L E 4. + o+ + AAAAARAAAAARAARAAA A A A A A AR LA A AL RN
[ 4
&
L}
‘ + + + + +
‘ + + + +
+ + +
‘ + + + + + + 4
Py gy L}
[+ H + + + + +

O R R R R R R R IR R R R R R R

+

+
+
+%i{i%%%%%%%%%%%%%%%%%%%%%%%% M R e R e e e e .

+ 4
+

B ™ T T T e T T e e 7 T e e e T e e 7 T T e e e R e e e T T T e e g e T e e e T e T e e e e e e e T e e T e e T 7 e e e e e T e e e T T T e T e T T e T T T T T e e e T
+

+
T T T T T T
+*
L
-+

L]
L]
L]
L]
g L]
L]
L]
L]
L]

+ L]
++
ATTTATTAATAAATARATARATLTARARLRARRLRRARRLRRRRLLR + IIIIIIIIIIIIIII?IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

+ ¥
u +
y L}

ffffffffffﬂffffffffff

N TN o TN« T o T = N S
o N R O D N b

FlG. 8

SNR



WO 2019/027604

PCT/US2018/040439

8/18

| |
N : | | | !
N ! | . . !
[ | I | 1 1 i
N | | 1 1 N
I I I I I i
] 1 1
1 + F ]
[l .k | |
] ] Py |
+ + F + 1 1
. '
‘1- ] + F + 1 1 I
. .
[] o * | s 1 |
] .:.'. | g 1 1 I
.
+ | | i
* | | ¥
+|- 1 -|+ I I | |
+ ] [ ]
3 I . ! ' N
+ + | |
+ 1 + b I
+ 1+ + 1 1
+ ] b4 [
g oy | I
+ 1 + b
+ | |
‘-I- | -I-‘ | |
+ 1 4
A& I s | |
- | | |
™ 1 1
44 |
+4 + 1 1
4+ 1 3
" ¥ 1 1
i | [y
+ | |
- I o+ . I
* - 1 + - ) — ]
1 _
| |
1
: | |
+ | L |
r | 1 - 1
1 1 + |
| 4
| | |
I | |
r I I
! I
4
I | | +
F
' | 1 1 g
y : | | + e
H _ ] _ ] L
[ . I I +
+ 1 - &
+ 1 ] + -
11 1
+ e | |
o 1
+ + 4 | |
* 4 | . .
- 1
1 I | |
| 1 1
I | |
; | |
| |
I | |
¥ ! I I
3K |
-+ | |
_____ [ - 1 -
+ + + | |
. 1
i | |
1
, | |
| |
1
| |
+ + |
| | !
+ o+ 1
+ + + | |
+ o+ + | I
+ | | N
Tat 1
+ + | | I
¥ ' | |
0 ! I I I
I 1 1
! | | n
|
———————————————————————————————————————————————————————————————————————————————————————————————————————————— +——————————————————————————————-|-——————————————-=
! | |
! | | I
! | | "
| " " |
! | | N
I | | I
! | | .
I | | I
' | | "
I | | .
1
| | I
! 1 1
! | | I
! ! _ ! !
| |
! I [ N
! | | N
I . . i
! | | N
! | | H
! | | "
! | | i
! | | "
! 1 1 "
! | | I
! I I
! | | n
| | | N

Defect Density (x1e13/ocm

FlG. 9

; “Thumbs”

‘Fingers

. I » [ [ | B T | ' - u v 1 I L]
R I I N L I I I LI IR I TN RN RN I L e e e e A L L D D R e P |
-, - L ."" -ﬁ--h:-j L B"':,F--j-'t-: -I;rt—-t--h-:h--k--ﬁ:ﬁ-“ F-.I
= - - . .. h n T . . ¥ - [
Pl R A I FERTE r?rﬂ .15‘ - - . L e it . bev'n - o ¥ _ “ﬁ"j‘;.'l'l:
. : . ‘. " R L o . v
- i ke d .= 5 = " l': . - " nE * LI I . r
sl . T - * o - v a " N e
. [ ] LI i me [ ] L T | - haw I:.h [T LN
|
L] 1

r - - . " ‘-‘. L 4 ‘.l-k" -
Tew g = LI L * [ 1 PR L L
- = LT - - T A R ""l* l - s L3 a3
Ly = * -'.'I‘-'-:‘-‘ :"'l-:' i::' uﬁ'.‘ - * LI y r - - I" « I"
at 4 * - - 1-- - at n 1I "
-‘-*’ . ‘-.'-"l I‘-l'- r ak e r o n 1 l‘.- mal l..-."‘ ‘n‘L‘p LY nm *
A X A " ey d A Ty ar ;" .
!j:. - & mg® = L -r 1. ' 1-: ' o T F " I - rn‘. F N
| I TL N | l"nh lq- S " . i aa ' ' . H
L} .
P . :“ (] . #;li'l' - e ow = - B i’ -Ivl -'i.:.#'
- Py hi- - =« u F -. r E -I. nl oo, ! H
¥ . rp" . F e o L W T * o
N ¢ . . _..."‘ el ‘I.‘F ‘l:‘llq S I I.T‘-I.'l“ < "'_’:. e 'll . " . T
s 13 = L] = .
2T L e m MAR T RO -;"I: ¥ 1 jumt ' ] ! vl . L
i oW a & "W - s . TR ig T - |
rrh - o 3 - - W » - 4 x - “‘- 'H pmom wbgry ko
P o4 e WM a B L WTETW .t .
= - 13 . r n - " =- r r
ui'l\.- L] -'l =y W + Tuk ';!' * a .lﬂ‘ ) = a': ' * nd g -
ol A el ¥ I i g "a [ S r L =R
. . » r. ;I mm "
a - Y . e '!.: " . - r - , -ir-.." S ] . "'.'...ll""-‘n{ . . ﬁi-.l' n
2 P b ' :
vr T gy m M = . - - .
- L . M
"“ 1; b “I:' - -y . r -‘ 1. [ ]
. PP B I TS T
TEn g Rmop e [ .
A - i v . * -: h
1 1] 'l L 1
h | Ll ] | ] - rh rh
a0, . I
LML I I PR PR e
! " l.‘ . -‘ -.I. ' -ﬂ .‘ . n.J * ' -I- ! - -J. ' . -I -I.
e T e e e L .
. . n - ] r Ll [
.'."nlil'*u'vr,‘- ,I-|"'r,
. - n n . r r L
Lo " "t " Ma My a0 _ " "
l.‘n.".i.";l'u"-."'n"-ﬁ'
'I-I.'ilqi.ru'lv‘lh"lnllh
L O A P
l.r--'I-'i'Iilllliii ﬁ..F

SUBOMTITUILE SHEET (RULE 26)



WO 2019/027604 PCT/US2018/040439

318

1100

lon Implant

1200

L.ocalized Dopant

'
r
cm @Yy MUY
L] ]
- Ty

ar =

L u

1

miFu g gu owl L‘'e
. -l

ama Tt

[ 8

-
b L | l F -

[ Y
.

:" . - -.iu';:. .ll:E:-Ff._.
e g g A el e -F_==i.=_="£=_=:i'=_- "

r L r L] [ ] L] [ ] [ ] n L] 'I-."\' L] [ [

SUBOMTITUILE SHEET (RULE 26)



PCT/US2018/040439

10118

94 O 0d M US M N2 80 B8 04 O IN A 0D Ny U7 o BN Pd L Yl BD ¥ 4
- A
’ a . 57 710 290 Sv0
«— L a5 __ B i
¢ ig LT Q¥ mmmﬂmmmmm aamm: 37 mw 7 Qe 0w
= = Tl & £ ¥E — q & , ___ &¢ pe
Foir vod g v —o - ST 1 A 4
o 5 5§ —5- . . . A N A S e A
w LS s 65 75 S8 N ENEED,
s g — oo ¥ ¥ Yy Yy W Fy
T o o 5 a5 UiE 6 SE Y oy ¥ T e ¥
pi 90 10 o Y pr O U S Be0 g |

WO 2019/027604

IS d PO BYUN S egspep ioesBi O L8l SV d 498 I

SUBOMTITUILE SHEET (RULE 26)



WO 2019/027604 PCT/US2018/040439

1118

1400
Ve

+ *
+++++

% 80

25 g 80
RN =100

R\ -11{

20 -1

L mix (NA)

1500
] y

| mifx
10 lock-n

ﬂ
i
N
N
i
]
i
.
!
-,

JiC 3K K K B N K K N NN ONE NN JNK N ONK N KON KON DN

|
|
|
NN ,tﬂ"-t‘* _" + _
120%%0% : fe%e%}

&

r
!
)
i
i
i
i
{
\
)
]
i
i
i
!
e

-

3
;
!
!
|

F1G. 10

SUBOMTITUILE SHEET (RULE 26)



WO 2019/027604 PCT/US2018/040439

12/18

1600

1630

1610 1011 1642

I'I-.
L
¥
.
.
) -
;g’ .
[

;'j'r:r.
7

'
L9 " T

. ,1* ] %,":';. .
A R MR e R SR
N . e

.‘.‘
.
)
N
.
)
N
.
)
N
)
A
N
.
)
N
.
)
N
.
)
N
3
iy

L o oL Lo B L B B S L U L A R,

li‘
"_:
b
b
]
]
]
]
]
b
]

-‘I;‘L‘ . .. ;‘;':;‘.I':I
B, S A L NN
s b r .

& - ﬁ'*f'"i. o &‘;.-.-.-.
™ 1620

I ITITII SIS IIITS,

;’;’;’;’;’;’;’;’1{"'};’ o
;
%

|'-
o

%

F.l
?f%&%&fé&&#&#* '

A AAIIIIIIIIIIIIIIIIIIIIEI LS

o

-

G. 16

1700

L] N [ ] nl [ ] - H [ 3 L] - H [ 3 h [ ] a L] [ h
" + " L] ™ L3 n 1 ) * n 1 [ u n n - L
- L3 = by = + 'y M L1 n 'n . h, w 4 - ! L [ h,
1y - " -~ 1 ™ - ~ [ bt - " [ N [ - r - o L
+ + + + + + + + F + +F+ 4+ +FFF+FFHF
") bt Ty a * N b ] b L'l ] 1 = b N *,
3
+ + + + + ‘
b - - : - . W : 8 LY - L » . " - " w b [
* %
' %
. b
+
* b ] + L " - *‘lﬂﬂt ) + ] L B L) = - = " . M,
+
+
' %
+ ::
Y i " ') T, 5 = : % 1y " 4 bt . b L ' L x a u bl »
N %
* . %
' . %
" + " 1 " * L] : 4 - -t_"l:-"t-t-'l_"t_t-‘l-t-} 1 n n " L | = L]
. .
. .
+
+
= b = ] = i u + N i h, n h n i b E b,
+
+
¥
. " -’ ' - » r - S L]
1
'y 1 b’ »® b | E i T 1 = u 4 » i+ b Y .
1. . ~ . " - + - \ m . . .
) LE aoe
- ‘ - - . - -
%
) b3 W ™ u % 4 ! w : 'y 'y b 1 = L & u - b § =
%
%
%
N 4 Y . Lt K o L " : bt ™ [ * L 4 L - .
%
%

. . - b ] - ] n Y L] e B
1 .
.: "o
K Ry
SRR 1 & s r—— W -
1
[
1
[ 1
1
N - .
v e e e \ .
i = " L ™ . L} b " ) '\l"\l"\l"\l"‘l"\l"\l"‘l"\l"‘} o - at = - " -
- b3 - 5 E Ty ] o - 5 n o - W+ T § LR
] - ] L] T - bl L] - L] L] ™ [
i
") b "3 ™ " ™ a " M LY
- -
" Yy Ny 1 = L) = L) = . N ™
E E 2 ﬁ " a -, n &, by 'y - n by W - K ' N . b n & K
3
] ¥ R 'l - LY " ] My ™ : - 5 "] b | . . » . - 'l b "
%
%
%
%
= b1 bt - : = i " i s w 4 » ? * E .
%
%
w
™ * : 1 1 - b - - " - " - - b
) b} " w ™ K ] ™ 1 = u " » = b Y *.




WO 2019/027604

PCT/US2018/040439

13/18

/ "Enzyme” signal injected here

V=V{signal)

1800
//

1810
FlG. 18
?Rg Amplmer simulates
< 1k gain adjustment for 1900
- sense VCO /
S AVAV
K A
R’ LI UF
WA—— >FG o I 1810
(R) C1F - V=427.5m Vh=1m {
Multiplicative  [{U} = = - 0
phase detector™” = - ? = =
| pp *LPfiller i? E>, %
@ L
- . . Sense VOO
V=(V{sense+Vinsense {VIiveoirVinveo))

FiG. 19

SUBOMTITUILE SHEET (RULE 26)

VGO



WO 2019/027604 PCT/US2018/040439

14/18

2010
2020
2000
2030

| ettt + £ -+ F + + t + t o+ttt FFFtt -t b+ bt ot o+ Tl -
- % + 4+ + 4 + ++ + + + + F + +F + 4 + ++ + + +
| N +-++++|-++++ |
R XN LI
3 ++++-|+++++++|-+ - ER NG
R N N
R I REERE RN
++'++++++++++++'

+ + + = +
FE o+
HEE - e
T T
P

%+ + 4+ ++ F F F+FFF +F FFF
+++-++++++++++++I'I'+++-++++
T T T T o e T e i o A T S TS
+++-++++++++++++I'I'+++-++++I'+

= %+ + 4% + 4 % ++ F +F++F+FF F FFEF-FFFFAF S
LR T R R T R T R T T e T Rl B R R T R R Rl R B T}

+* =+ ¥+ + 4 F +F+F F FFFFFFFFE-FFFEFAF T
+ + + + -+ F F FFFFFFFFE R FFFE-FFFFFTE

+ -++++1++++ ++I‘+1+

+
k '
w -++++1++++ ++r+1++++ w
+ + + + + F
+ + +

a aa B R T T A s

++ + 4+ ++ + P+ -+t F At
+ + + -+ + + FF+F FFFFF G FFEFE-FFFFFEFFFFAH
B N N N N N O
+ + + -+ ++ +++ +F +++ F PPt -+t E o+

+ %+ + 4 F FF+F F FFFFFFFEFE-FFFEFAF S F
+ T I T e S
-+1_+++1_-|+++++++|-+1_+++-'++r+1+++++

* B R R R R R R R R R B R R Rk ek E
+ + +F kA F FF b P E o E -k FFFA
h e L T L T T T T T T T T T T e T T

+ -++++-|+++++++|-++++-++r+1++++
4 -++++++++++++rr+++-++++r++
+++-|+++++++|-+ +F 4+ o+
* e R e
' BN N N N N N N N N N N N N N N

L I I I N R A R R R T R T T R R A
EE I I I )

+ * + + F - F FF FFFFFFFF G FFEF-F A FFF
* =+ %+ + 4+ F++F F FFFFFFFEFE-FFFEFAF

e

'
+
+
+
+
"
+
+
+
*
+
+
+
-
+
+
+
+
+ +

]
'
-
4
*
4
"
]
+
]
+'|
+
4
+
o
]
meﬁmm“ IR NN NN I

:
b
¢

11
1+ -+ ++ + 4+ ++ F +FFFF - FA
LI R N I N R N N N I I N R TR N
L I I R N I I I I I N N N N T B B |
. ++ + F+ ++ F -+t FEF PR -+
L N I R R I I I I N R A NN I N
L I I I N I N I N N O N N O
+ F# + 4k =k bk kA kb ok kR kR =k F
1'|'1'1'1'1"1'1'1'1'1'1'1'1'1'1'1'1'I‘I‘1'1'1"1'

:

i
1
g
;
3

- et e e e e e e e e e e e e e
+ |-++-|+-++++-|+++++++|-++++-++|-+-|+
+ L'I'1‘?1‘1‘1‘1"1‘1‘1‘1‘1‘1‘1‘1‘1‘1‘1‘1‘?[‘1‘1‘

TrTTT T ST TTTTTTTTTTCTREETT YOS
L N N N N R I N O D I N N D N N N
O O O I O o O T O O O O O e R A o O O R R
LR L L T e T T R T I S L I SE S T e
e aLa aa 44 A aa 4 a daa kb o s

L]

tt+tt++++++ t+F
+++++++I-+++

-I-'I-

++ + + + + F +

+ + + + +

+

o+
T
o+

++H¥+++
+ +

+ + + F+ ++ F -+ +F FFF FF A FFEF o
F

+ + + % + + + + + +

+ +I"I'+++ + +
R O
1‘1‘

% | | ) OOOOOOOOOOOT ) |
A, AN

| | ER AR |
L B + * L +* + + *

[ ] )

RN NN N N
++++1+++++++F++++

L J
+
&+
L

L] LN
++++ ++I'-I--I

- TrT T

4

+

-

+ +

T

+

-

+ + +

T T

F o+

ror

+

-

+

-

+

-

+
+ #

+

+
* +F + F + + +FFFFFF
* + F + F + + + FFFFF
* + % + % + + +FFFFE

L J

+
+
+
+

&+
L J
4
-+ +
-I

LN ]
* o+ F

++++1+++++++I‘++++
a.a.a.a.aa.a.a.a.a.a.a.l.a.a.a.a.

+
+
+

-
* + ¥ + ¥
F
-+ +
I-

* + ¥ + ¥
&+ &+
L J L J
* + ¥ + ¥

&+
L J
-

++++1+++++++F++++-
+ + + + + &
++++1+++++++I‘++++
+ + + + + +
++++-I+++++++I-++++
+ + + + +
++++1+++++++F++++
.
TTT T AT TT

++++-I+++

++I'+1
++I‘+1

+
+
*
+
+

+

+ + & + ¥ + ¥
+
+

* + F + F + + + FFFFF
'

+
* + +
'I-
Ll
* +

+
+

+
+

;’!’lﬂ!ﬁ!ﬂ!‘ﬂ!!i!!ﬂ-ﬂlblﬂﬂlﬂﬂﬂlﬂﬂﬂ!ﬂﬂﬁﬂﬂﬂi

+ + F + 4

*+ + + + F + F+ F

-+
+
&+
-+
+
&+

T
+

rTT
+ + +

rrTTTT
F + + + +

T Tr T

+ + F +

+
+
+
+
+
+*
+

- 1 +

&+
L J

A e e o o A T Tl T iy

++++1+++++++I‘++++

aan
- +
LR R K]
. .
L I R R R
] N M M N N N N N M N N i M e O
L I T T T R O T T R T T I I
ok oh koo ok bk ok kb ok bk ok ok bk ok b ko ok bk on b ok h ok bk
+ R N R O N O R R N
L I L I e N
o R
iiiiliiiiiiiiiiiiliiii LI O O I O
R I SR N R O DL I
St T T O
B A R R R R bk bk R =k h E ok Ak D
TETEITTETYR LT TYYRFF T Y INEEOYF
+ e T R R S B

a a

-
=
+ &
L J
-

+
+
+
*

i
i
:
:
§
d
]

+ ++

* + % + % + + + F+t F+ ¥
* Tw T™TTTT®ERT®ET T
* Tw TTTTTW®ET®ETT T

*
+
*
*
*
+
*
+
*
*
*
+
*

-
* + ¥ + ¥
* + ¥ +
* + F + ¥+ +
* + % +

F

F

+ +
-

+ + + -
L]

* + F + ¥
+ &+
&+ L J
* + F + ¥

[
* + ¥
+ +
+ +

L
L J

+
'I-
'I-
+
+
+
+
+
+*
+
+
+
L]
+
+
+
+
+

b ]jﬂttttttttttttlittt-ttttitt
+++++++++++I'I'+++-+ +

-++++1+++++++I‘+++ ++I‘+1+++

tt-#ttttttt#tttrrttt-ttt#r

+
+ ++ o+ + +

L T B E LI
' L e i e R T e e R oo
+ -++++++++++++I-I- -I- +++‘++++I-+++
LIE T S IE E S B SE NN N LI I N N I

LR L DL NE L

E * =k ko ok FF

LI I S NE N

* -+ ++ + F+

L N N

+ ++++1+++++++I‘+++
* -+ + F+ FFFFFFFF PR
+-++++-I+++++++I-++++
+ + + ++ +++ ++ +++ +FF
-++++1+++++++F++++

[ I I N I U IO I RO I D D I B |
++ + 41+ ++ + +++ F+ +F+F

- +
+ = 4+ ++ + 4 + ++ + F+ + ++
T4
.
+

1 LI I B | 1
++I‘++1++++

+
+
+*

FoE
+ +
b
'
i

+

+ +

+ +++ b+
. + 4+
+ = ok Ak ko E
T LS S S SN N N
- -I-+++1+++++++F++++-++I‘+1+++
3 PO S S S S N T S T A T A R R A R TS
+ A+ =+ kA F FF F AR EEE = A At
a L T L T T T LT LT LT LT LT
+ T A B e A +
* OO N O N I D X
+ I T T N T e R A CEE N Y +
] L I A +++
N N N N N R N N N N N N N N N T M N N
+ + -+ 4+ 4+ 44+ FRE - R
- 1 + = 4 +4+ + 4 % ++ + + + + F + +++F =+ +F 4+ ++ + + +
R I N
+ ++ + 4+ F++ F FFFFFFFEFE-FFFEFAF
* -+ + + FF+F FFFFF R F - + + +
EE O R N N N S
* - F + F A+ FFFF F
+ ++ + 4 F FF FFFFFFFFF
L L L1l 1Ll 1Ll ll
++++1+++++++I-++
+ + + + + + + + F
P
¥ -
'
+

+ + +
+ =
4 + + 4+ +

- + +
++ + 4 +

+ +

= + = +

+
+= + = +

Y
+ +

fe e e e 2 e e e e b

4 + + 4+ +
AT oY
LR

.
F
F
F
[ ]
.
F
F
Ln AR RN LN N SRR LR AN _.g——————————— —_

F1G. 20

g

i
g
4

:
;
:

1 m!‘m‘

+

+ -

+E F ok F o+

-I--I--I--I--l--l-
- IR

+ + ++ + 4 + ++ F ¥+ + F +

P FEE

R e e
N N N O N N N N N N

+

LI
L

PN
* +
o F
P
'I-'I-'I-'I-

-+

+

+ + 4 4+ =+ ++ + 4 F FFFFFFFRFFFF
+ + F+ +F+ -+ttt R
* 4+ = F F+ A F FFFFFFFEFFFFE - F

4o Ta e o e a x 4
+ 44+ 4+ FE o E - R
F

LRI D B S S A O
+ + L N R R R A
Fd 44+ -4 44+ + 44+ ++ + +++F+++F -+ +F
L T I N A
LR ek e i i i R i e
+ 4+ 4 FF ++ b - b h F A A FF R -
LRI T T A I L L S bt I
EE IR U S I T TR I I LT e L I S LU -
" ala e e a e a a a a ae aa Satau
1+++r++++-++++++++++++rr+++-+
R R R N R + +
|-++++-++++++++++++|-r+++-

LR RERE I e R e R R e R e RN A A
N N N N N N N N N N N N N N N N N I N
L I I I I I B T R I A R T R )
LT I L L T T L L T I )

] L T e T

4

fout

T T emmmem e R T p e e emem s mm———n e e e e e e mm—
[signai}
enZ]

- -I-+1+-++++1+++++++F++++-++

[ A L T T T R R T T T T R RO O R B | ]

+-|+-++++1+++++++F++++-++I‘+

F+ + + + +

+* I‘++1+-++++1+++++++I‘++++-++
+ + F+ + + +

- T TA T =T TTTATTTTTTTCETTTETT ST TFPTA1IT T
+* L

- * 4+ =+ ¥+ 4 F FF F FFFFFFFF
+ + F ¥+ + + + +
4 L 4 A Jd 4 - 4 Ad 4 J 4 Ad & L4 i b 4 L4

- * 4+ =+ ++ 4 F FF+FFFFFFFFFF -

++I‘I+I+I1l+l-++++1+++++++I‘++++
I‘++1+-++++1+++++++I‘++++

+ F o+ + 4 + -+ +4+ + 4+ ++ % +++ F + +++
+ ERE L S Y
+ + 4+ - + [ + +
4 -|+++|-++++-++++++++++++|-|-++ - + +
+ L I A A R N A LIEN N
+ e e e T T T e T R R -
B d b b b Rk R + +F + 4
v LN o [
+ IR O e
+ +++|-++++-++++++++++++|-|-+++-+
=+t 1 F FE F EEE R R - A
+ ++|-++++-++++++++++++ o+ +

+I‘++++'++++++++++++
+ ++ + 4+ ++ F F +FFF +F FFF

‘
4
.
+
4
+
4
-
.
+*
4
+
.
+
4
+
l‘-
4
+
4
+
.
+
4
l|'Il
_"I-
+
4
+
4
+
4
_|'I-
+
.
+
4
+
4
-
4
-
4
'I-
.
4
+*
4
.
-
4
+

£
f
i
d
:
§
§
f
§

]
'1‘1‘1‘1‘11‘1‘1‘1‘1‘1‘1‘!‘

T A A e e e
++-++++++++++++rr+++-++++r+
|||||||||||||| [ O B T R B |
LN I N N N N N |-+++ LS
+ ++++1+++++++b++++-++r+1++++
+ L RCRE I R N R R N I I N I S T A R BCAE I B N RN I T
1'1'1'1fffffffr-tfff-ffrf‘lfff'ff
> T TTTTTTTTTTTFRFTT -rTr T
+ AR R A e T T T T T

- - + +
+ R B O N B N o O N L N B B O
o RO N N N e

I R L I I I O B
L R B A B I N I I I A B

1‘1‘ 1‘11‘1‘1‘1‘1‘1‘1‘!‘1‘1‘1‘1"1‘1‘[‘1‘11‘1‘1‘1‘1‘

- L e T T LN P P LI

+ +-++++++++++++|-|-+++-++++|-+++

T ++t+ +1t+ ++ + + + ++ + +t -

+ -+ + F+ FF o+ + + F+ + + +
++++1+++ =

1"1‘1‘1‘1‘11‘1‘1‘1‘1‘
++++-++++++++++++|-|-++
R O
a J.J.J.J.J.J.J.J.J.a.a.a.l.l.a.a.
1‘1‘1‘1‘11‘1‘1‘1‘
LR RN DI L I L I
+ -++++-|++++
+ TR R R R R R B R R R sk
MDD NN N NN
I N I I I L NN P L L
LR
++++++++++++rr+++
+ ++ + t
rTrrrrTr T T
+ o+ + + +
-++++++++++++rr+++

t 1+t
da ko k ok kA kR
-++++-|++++++
LI SE IR A I N N
1‘1‘1‘1‘11‘1‘1‘1‘1‘1‘
L R N N L A I N

' ' ] LD N

B S e T + + b+ +
+++1+++++++I‘++++'++I‘+1++++++
LA L LU L + F o+ ko *
A b + + +

+
4 5++++1+++++++r++++3F

-+
-+

++I'I'++-I-

T,

+
+

4
4
4
1
4
4
4

'I-l-'l-l-"l-l-
'I-l-'l-'l-l"ll-ll

4+ o+ +
+ 4+ +

+
Fs

L O
+

+
+ =+ + +

+ + =+ + +
T TT TT T
+ =+ + +

.,.
-+

TTT T RPTTT

&+
+ 0+ +
+
aa

+
+
+ =+
+ =+

-+ + =+ +
-
+*

t
+ +
t

F
F
L]

+

I‘+++

+ k4 o+ *
-+ + =+ + + +
-+ + =+ + + +
-
- ko
ataat T

-+ +

+
+ -+
T r T T T

ooy e L

H +
k ++++1+++++++I‘++++-+
+ + + ++++++++++++I'I'+++-++++I'
+ +++1+++++++I-++++ + + F + 4 +
L 1-1-1-1-1-1-++++++I‘I‘+++-++++I‘++++++

* -
" o ttttitttittthitttlltltilililtt
e e e e e e e e e e e e e e e

'
;
:

+

+ =+ +

i+

'|+'|'+

+74

4 +

+ 4+

+++

*

=+ +
memﬂmmmﬂm&mﬂ

E

:
:
;
:
g

+ F & 4 &

tlt-ttttittttttthtttt-tth
LR L L T N L
-++++-|+++++++|-+ *

Lt ' (g
1--1-tttittttttth#ttt-ttrtit
B I I I N N I I I N A
L R I I I I I I N N
+++r++++-+++++++++++
L L R BN L L N
EE I I N R N I I N I N S D N A N
LIENLN

+ +

'I-

*

+

+ ¥ +
Le
-
+*

+

+

+

-
+ 4
+ 4

+ ++ + 41 + ++ F +++F + F+F+FF -+ F

+++-++++++++++++I'I'+++-
++ + 4 + ++ + + + 4+ F + + + + + + F +
+'I+++I'++++'++++++++++++I‘I‘+++-++
+ + + 4+ + 4 + ++ + ++ + F + FFF -+
+++I-++++-++++++++++++I'I'+++
LI NN N R NS
-++++-I+++++++I-++++ + + F +
++ + F+ ++ + -+ ++ +++ ++F+++FFFFFFF-FF

OO OOOOOOOUOUODUDUCY
+ - *
ettt

+
i-iiiiiiiiiiiihiiii-iil

3 A T T L T L T L L T T T L T T AT T T
+ 4+ + Fh b b+ b R -+
t-ttttitttittthtttt-ttii
+ + -+ ++ F++ A FFF
e
N N N N N N N
L] LI B R BN BRI BN NN N N R B IR B
L I R N N N N
L P L L

T T
L
+ +
Fa N
'I"I-:'l"l"ll'l"l

'I-:'I-
'I-
-
-
-
'l-

+ ¥

LI ]

L
L J

4

[
4
-I
-I
4
a
4
4
4
4
4
4
4
1
4
4
4
4

[

+
LB
+ + +
LI
r TT
a a
+* +*
+ +
+
+
+

*

*

*

- iiiiiiiiliiili
LN N N N N N

+-++++-|+++++++|-+
R R Rk k k ok kR B bk E

* 1-1-1-1-11-1-1-1-1-1-1-#1-1- -

et e e e e e e e e e e
- * o+ o+ + F

LN R L R R LN LN N L]

N T N I I T N I I P B

e el DRLDLDE R

+ + + + ko * wate ke e T

-I-+I-l-l--ll---l-l--l-l--l-l--l--l--l--l-l--l-l--l--l-l--l--l-

F

LA *

v
el
L *

+ 1+-++++1+++++++I'++++ +
I--I-+++-++++++++++++I'I'+++-+
LI I I | I I RO D N I O BN R B | LI R N I |
+ +++I‘++++'++++++++++++I‘I‘+++-+
- % + 4% + 4 % ++ + + + + -+
+ 4+ + -+ 4+ FFEFFFFFEFEFFEE

e
-++++4+++++++I-++
T T rrTrTTTTTT TR
F o+ &
I--I--I-

+ + +
+

+ +

+ +

+-++++-I+++++++ +

+ ++I‘++++'++++++++++++I‘I‘++
-I---I--I--I--I--I-I--I--I--I--I--I--I- -I--I-

+

+

-++++1+++++++I'++++-
+ + + + F ¥+ ++ + -+ ++ F+++F+F F+F A+ -+
34 PO IEIE XN X0
L * k¥ * + + 4+ + o+ ok FFFF
A ...... MO R B
+ + -+ ++I'I'++-I--+++

+ SO N S S e
+ Fd ok ok E - +|-|-+++

++++1+++++++F++++ +
- rr T T T TR T T,

+ 1
+ 4
T
--I--I--I--I--I-I--I--I--I--I--I--I-I- + 4+ FF 44
L +* 4
+ 1
+ 4

?ﬂﬂﬂiﬂ!!!!!ﬂbﬂﬂﬂiﬂﬂﬂﬂiﬂﬂﬂﬂﬂﬂﬂ ﬂﬂﬂlﬂﬂliﬂlﬂfﬂﬂﬂq

£
]
i
i
3
§
§
¢
§

+
+ Rl R I
- AR +
PP v
--I--I--I--I--I-I--I--I--I--I--l--l-l--l- +4+ 4 4+ 4
+ ERE I O R
SEAOORNOSOT - + 4+ +
i I-++++++++++++ + 4+ + F++

+ + +

+ + + ++ + ++ + + + + F +
PRI | i e o

+

. * 4+ + ko
-I--l--l-+-I+++-I-+++I-++++-++I--I--I++++

1.0V
0.8V -
0.5V
0.4V
0.2V -
30.0mV -
27.3mV -
TNV —

SUBOMTITUILE SHEET (RULE 26)



WO 2019/027604 PCT/US2018/040439

15/18

valili

. . - -
. .
3 IO
r + T
1 o
. .

LI
'l-|-+'|-|
.

mmtmm\tq.mﬂmmmm-mﬁm{hx 1:1:n:n:{{{{{{{{{m\i{{{{{{{mm{{m{ . '{ﬂ:{{{{{{{{{{{m 1:n:ﬂ:n:n:ﬂ:ﬂ:n:ﬂ:ﬂ:-:.1:1:{;:n.:\..1..1..1..1..1..1..1..1..1..1..1..1..mﬁxxxxxxxxxxx&xxxxxxxxw‘ o S Ly '{{{{{{ﬁ{{{{{{{{{{{{{;ﬁu{h
Mﬁxxx‘h}‘ﬁ-‘u‘fx‘ﬁ.‘fﬁ.‘ﬁ. \‘x‘x‘ﬁ.‘x‘u‘x‘x‘u‘ﬁ:‘“‘ "1.-.-,-,-.-.1.-.-.1.-.-.,-,-.\. RAMAALARAALAAY "‘""“"‘"‘""‘"“""“-" ------------------------------------ e E- =

o LR "'F..' 'ﬂ.*".' Ky .
‘u‘x‘x‘x‘x"\uxxx A L L L LY i ¥ . A ':"‘ 1"+.-. . .

....... B MR R R R RN NN

,.,,,-;:_:z:

[ ]
r T 3

. . e dnanr g —— Kxxxxxxxxxx xxxxxxxxxxxxxﬁx&i&i’ L

llllllllllllll

Wﬂ.}ﬁqﬁ@ﬁ‘hqq.“.*h.*Hh-n.-h.-n..-n..-n..-n..-n..-n“*n@n“nnn-nnnmi*nnnnm“ M A OODE I Ut LR {‘-

77777777777 - .

E B EEER LB N + + F o+ 4

. . oo P P P S B S B S D ““"““““ik‘-“ﬂ}:h:qh}:h:hh:h-\_ H&E‘.ﬁ&\}t\ ‘\\‘
_ \ E: R E':' SR S R N L“.‘.‘.‘a‘.‘.‘.‘.‘h‘.‘h“h"}1“1‘{\1‘{\1“‘%‘{{‘1‘{\1&%ﬁ:&a‘ﬁl‘m """ \
"ﬁ."h\ et~ S . AT IR % ' R

"""""" - :f - ;:-"*"*“*‘“‘*\ ""*"""‘"‘""“""""ﬂW-m‘-mxm‘-mx‘-:_e&-mmmmm‘-S:-’:-m' .

......

ffffffffffffffffffffffff
rr rr rrFRPRP " " rr

m\““ — O R
o TRTTATE Eononec: _ ‘1‘- "'hﬁ-ﬁ-'?h%ﬁ-'?h'?hﬁﬂ-"ﬁ"hi‘ﬂ-ﬁﬁ-""ﬂ-“ﬂ-“.x Qxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxﬁxxxxxx\h-..-.\-..-\_ A g w{:_. - T R
o --u ;,-.--'-., '-'r' "i:‘: "-:'» ) 'l:'& ":‘ *‘:Ew.” ‘-:‘:‘ 'u-.'-:!-, o - 'ﬁk 1:* u- '" !'L‘ "ﬂ S e g e o RN R l]'_'- A "\ _ B R P e e e, - R I

J
4.
4
'}
.*!'
e
i
o

lllllllllllllllll

--------------------------------------------

rr
- - o -. El
.J - -
.-’ . = 4
. 2
- a f *
-.- - P . o -.I -.J -

- .‘“f"I'“f""""“.‘m““"‘“m"‘"‘";‘"‘"‘“"‘"‘"""'"‘m“"‘"‘"ﬂkﬂkﬂkﬂkﬂkﬂkﬂ%"l..“\."l.."‘l:'\.1‘@511“:'{1‘%1&11111111&1. ﬂ.ﬁ\\\m\ ; :a SN

‘Q?':':‘:‘:‘:‘:‘:‘:‘:‘:‘:‘:‘:h\ .....

e

| L.
e st
» . .
-Il --
. E o
- .. .

"'"‘t. .
| " 'xxxxxxxxﬁqxxxxxxx\t‘_\“\__ \“tm_m \\m o '53

Y

¥ a..w..ae;x w;mmm < IR * i N R R
i e e R eaunn ot : Siecotie)

‘““*‘“‘h'“h'ﬁxxxxxxxxxx e g * W ,.:?‘r':'.-;i..,..,.,,..3*?‘7‘.3.3;': o '*'-"'

‘*c- A D ~'~tr RO, R R .f_‘_\l __________ o - e A oo 18

iiiii

rr " " rr " rr " " LI

f;"’;"’;"’fffffffffffffff;’ff;’;’f;’f;’}’é’;"’;"’;";"ffffffffffffffffffffff

4

ffffff

4.1

: . . . ". N - . ﬂliiiiiilill
L . : : .'t_-u.-u.-.-.-u.-'.._-u'.-u'.*-'.{;-.-.-u.-.-u.-u.-.-.-u.-.*-.-.'L""n.‘Qh."‘ﬂ."\."\H‘{&H"Z{':{Q'uﬁ\":{hﬂnxx‘{{{{\ "‘q."'q.‘&\“""‘""‘"""‘"“"“ . ."'.""I"""""""'"""‘""""‘""'" T

.........................

ﬂgﬁ :

ff;’;’ff;"ffffffffffffffffffff

+“'~ '*i* """"""""""""""""""" IO Mt R '-'gh-.e.. :\ :Hi.;.;

-'.':.':h:.h ...... -il| ) )
mxxxxxxﬁ-i-i-:m-x.ﬁﬁm 5

" " " " " rr " " L

"':

f??;gf

5

-,
D L
-. - +-

L.

Ve

r .
+
+
e

21

fffffffffffffffffffffff

[ ]
L]
4
-
L]
4
+
_-_ . -_.

" " " rrrFr " " LU

ﬁ R s R TR xxxxxxﬁxﬁtﬁh-u:-mxmxmmﬁ‘

\E::n. - e, e . ane T ' TS - S L .....
*.. "f"{*"{- B pdt it "H"‘"E‘"El:'-ﬂ-ﬁ1&1&1&1&1&1&%@&%*“*&%%%%&5 "-'h-."h.-.n:‘b."-.'-':'h . ;:\“\ ":h-.'ﬁ‘.'\ Q e.c_ _“f... _i_-!. qif-. \t.lf.'.;,; .a*--,rg,;ﬁf--.%:ﬁf;f. i
. e P .- '5‘

-------------------------- -%I'I“" . ] T
IilllilllIIIIIII+iIIIIIIIII|IiII+IIIII llllllllll m\ﬁ‘;‘;‘:‘;‘;‘;‘;‘;“ ------- .. El --‘ *
5 o . .

"'5"'-:-=-='~'~'h'~'~'~'-~'h'3*‘---..xxxxxxxxxx‘t\xxxxxxxxxxxxxx‘k\xxxxxxxxxxxxﬂu-..-..-..-..-..-..-h;..:..-..-..-..-..-.. AR -ﬁ i _jff

‘"‘“ﬂ‘h ________

h
E
]
]
h
]
]
]
]
h
]
]
::

ff?}?ffff;ffffffkf

------ x\&&tﬁxxxxxx\ s , ;;: 3 f )

;'xxx‘l\xxxxxxxxxxxxxx\xxxxxxh n

- xxxﬁxxxxxxxxxx‘@ﬁhﬁﬁ‘t‘t‘t‘t‘m‘t‘ﬁ‘m‘m

Aok R . i .o
...... "' L 1‘. . . . o & .. .. } ..l...l.l. . RS t" e s L - ..
T o "L .. . ! . . b “ "! ..'v ﬂ."' n.‘ "-ﬁ.. h.‘- 'ﬁ “‘- T L LR T _'m :

fkfﬂfﬂfffff

.d -

o

--.:u'n'n ";".\_

,-',-',-',-',-'ffffffgffkkj}fgkk{'}ffffff

q‘

L T AT N N e _ w“ =
"""" X xxmxxxxxxxﬁ\xxxxxxxxxxxxx {xxxxxxxxxxxxxx ~ R %‘\‘\‘\‘\‘\‘\‘\ﬁ-' R
-..w.\.m.w.\.xw.xw.w.m.xw.\.xx&xxxxxxxxxxxx\.\‘{.ﬁ“ S > ; S Q
e i N N &

""-..""-..""-..1\111111%1‘-&1\11\11111 "'-Hm.\h \\‘\}l

F

1%

":""

ﬂ

m

?
W d

_Qfm;ﬂttttttntmmm
L ko

'-."I.i;ﬂ. aﬁ.m - ‘{{ ’ {{{{{{{{{m* -..

............

‘ﬁ'n':’-‘:u. u!-;ma;;;;i::ﬁ ' M e Im
S .m._ B m"ﬁ‘mfﬁﬁ'ﬁ‘“ '“*"‘-"‘"*"‘"‘"‘"‘"‘“ﬂ‘"*\&\"""‘*ﬁ\xxxxx%x‘@-.'-_*m-.xxxxxxﬁxxxxxxxxxxxxxxﬁxx‘-mm-..w..whm-'..-'..-' R L IR

- r
a
A

.......................... -l-r++-i+-i++-l

f;{-"?fffffffffffffffffffffff?ff

[
-
* a
; ! :
' - - ' LS -,
. . . -

-"'\“H l\-‘- .ﬁ‘ LT L Q “ : "H a."H' \ “ﬁ. L.‘- 'ﬁ 'lﬂ'- “ ﬂ".'u"l. 'u-_ '\"I.H l-‘-.
oo -‘;‘;‘;‘;‘;‘;‘;‘;‘;‘;“ IIIIIIIIII . I...l-l.l.l-l l L] I l .‘. kR l.‘.l.l.l.l-l.l.l-l.l.l-.‘.‘ L] I.I.I.I.I.I-I.I ------- h st
. ‘- SRS . 1;:. . :_ ....... : ._:1;+. > ﬂ.ﬂ.ﬁﬂ.ﬂ.ﬂ.ﬂ.ﬂ.ﬁﬂ.ﬂ._. 3 ﬂ._.q.ﬂ.ﬂ.-uﬂ.ﬂ.ﬂ.ﬂ.ﬂ.ﬂ.ﬂ.ﬂ.ﬂ.\. ﬂ..ﬂ...-u..-|..ﬂ..ﬂ..ﬂ..'Lﬂ-.'l-_-5“5‘5&&‘1"hh."'ﬁ.""u"":"-u"":"'u""-.""u""u""-.‘ﬁ:ﬁ.ﬂ‘%‘%ﬂ‘%‘%ﬂ‘%‘%ﬂ‘%‘%\zzﬂﬁ:ﬂﬁﬁ‘ﬁ:ﬁ}u*-.-.-n.-n-n o \

W o : A AR IR : T »_&_1‘11‘11‘11‘11\-‘1‘.,:{‘_&_&m

j"
7
.é'"
j%
,f
é
£7.
7
g
/ﬁ'
7
s
7
4,:
7
e
4
2
§
5
2

‘\‘:"::‘hﬂiﬁﬂﬂmmﬂuﬁmﬂﬁ‘h%‘h‘l.‘h‘x'ﬂ':ﬂh‘k‘h‘k‘h‘k‘&'h‘u‘x‘x‘u‘u‘u‘x‘ﬂxx‘x‘éﬁ:\‘{ﬂx\_‘g‘q&‘v‘-‘-‘-‘-‘-‘ﬁ‘v‘v‘v‘-‘-‘-‘-‘-‘-ﬁ‘-ﬂ“ ------------ EONEREE

rr
[

%

'-..*-:-.:-..*-:-:-..*-:-:-..xxxx\}xxxxxxxxxxxxxxmﬁww‘m““’.:‘““M O RANARRARARAN IR _.\_. T ; ...... x
'-..'-:-..xxxxxxxxxx‘c’:\l\!\?ﬁh\!\l\,}? | R B

'|'l'l"l"r+++'r+'r+++++'r'r++++++++++++++'ri ------------

A

%

xxxﬁl{*ﬂx‘{x‘xﬂ‘x‘x‘x‘x&‘m‘x‘x‘ﬁﬂn‘m:h .

":'tﬁ't';'t"‘mﬁtﬁﬁlﬁé@l\&‘e&%‘éﬂﬂﬂﬂﬂf@x\-..-.."b-.

i"i"fffffffffffffffffffffffff
L BN r r r r r r r r

o
. |
B or oA -
.
.

+* L

v
=
x>
ﬂ:p
e

i1
R
!:
3
;
ﬁ
£
'J
4!
1!
N
ﬁ
F
o
&
£
3
1)
l!:
3
g
L3
¢
g
&

SRR SV TR SR R '-_::,-c,r' O ath ML SR SE S SHE K3 ;.L--'-:.; '-::-; '-;nh . '-;1' I R

B T

e
e

L A

o
R
A

i

1;
s
e

PRI
' . '.'.1.‘. . )
Frl +
| I
L

e

[ I |
A
"l

A I éfi%se Z

Ll
" " " rrrFr " " "

A ,;-';g-',-:-',-'ffffffffffffffffffffffgk' ;-',-'f,-'ffffffffffffffffffffffgf

o
%

&
7
"4

=



O 2019/027604 PCT/US2018/040439

16/18

+ + + +
LI N L D

2200

+ + + ¥ F + ¥ ¥+ + F F +F F F F ¥+ + + + ¥ F + ¥ ¥+ + F F +F F F F ¥+

* + + ¥+ ¥ + ¥+ +

+
+
+*
+
+
+
+
+
+*
+
+
+*
+
+
+
+
+

+* + F ¥ + F ¥ F F FFFFFFFF * ¥ + F ¥ F FFFFFFFFFFFF

+ + + + + + + + + + + + + + ++ +t+++r Attt ottt ottt ottt ettt ettt ottt ottt ettt ottt ottt

&

+ + + F + F o+t FFFFEFEFEFEFFEFEF A FFEFFEFEFFEFEFE A FEFFEFEFEFEEFEFE

—— 2210

L BNE A JOE BAE BEE JOE DAL BNE DAL DAL BN BOE DO BNE BOE DO BNE BAE BEL BN DAL NOEL BN JOE DOL BN BN NAL BN BN NNL BNL BNE BN BN JOE DAL BNL BOE BAL BOE DO DO BN JNE BOEL BAL BAE DOE BN JOE BN BAL JUE DO BOE DAL DO BN BOE BOL BNC JOE BEL BN BN BNE BNE BOE JOL BAL BNE NN BNE BN JOE BEE BN DAL BN BNE JOE BN )
LN IO IO DAL O DAL DO BOL DAL DO BOE BOL DO NN DAL DO DOK DAL BOL BOK DAL BONL DO BOL DO DO DAL DOL BOK BOL DAL DO BOE DAL BOK BOL DOE BN BOL DAL BOK DO DO DO BNL BOL BN BNL DON BN BOL DO BOE DO DO DO BOL DON BN DAL DO BOK BOE DO DOK DAL DO DO DAL DO DAL DOE DON BNE DO DOL BOL BN DOL BN BOE BN BN )

+ + + + + + + + + + + + + + + + + F+ A+ttt ettt Attt ottt sttt ottt ottt o+t

+* + F ¥ F F F FFFFFFFEFFFEFEFFEFEFFEFEFFEFEFFEFEFEFEFEFEFEFEFEFEFEFEFEFEEFEFEFEFEEFEFEFEFEFEFFEFEFEFEFEFEFEEFEEFEFEFEFFF

+ + + + + + + + + + + +F + F F FF FFFFFFFFEFFEFFFFEFFFEFFFEFFEFEAFFFEFFEFEFFEFEFEFEFEFFEFEAFFEFEFEFEFT

+ + + + A+ F
+ + + + + + + +
L L B DO DO DAL DO BOL DAL DO DAL BOL DO DO DOL DO BOK BOL DAL BN BN BN BN B B J
+
-+

+ + + + + + + + + + + + + + + + + F+ A+ttt ettt Attt ottt sttt ottt ottt o+t

+ + + + + F + + + + +F F F FFFFFFFFEFFEFAFEFEFEFFFEFFEAFEFFEFEFFEFEFFEFEFEFFEFFEAFEFFEEFEFFEFEFEFEAFEFEFEFEFEFEEFEFEFEEFEFFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEEFEFEFEEFEFEFEEFEFE

+ +

interface -

-+

* ko
+ + + + + + + + +
+ + + + + + +
+ + + + + + +

+
+

+ + + + + + + + FF o+ FF A F A FEFEFFEFEFFEFEFE A FFE A FFEFFEFFEFEFFFEFE A FFE A FFEFFEFEFFEFEFE A FE A FFEFE

+ + + ¥ + + * + + +++F ottt ot

Processorn(s)

+

YTl

+ + + + + + + + + + + A+ttt
L NC I L B B DO DL DL DR DL L DAL DL DOL B DL LB L DAL DAL BN AL B B

+ + + * + + * + + + + + Ft A+ttt ottt ottt

Non-Volatiie
storage

+ +

Memory

+ + + + + + + +
+ + + + * + + + + + + + +

L NC I L B B DO DL DL DR DL L DAL DL DOL B DL LB L DAL DAL BN AL B B
+* + + + + + + + +F A+ F A FFEFFFEF T

+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+

+ + + ¥ + + * + + +++F ottt ot + + + ¥ + + + + + Ft+t+F ottt

+ + + + + R
+ + + + + + + + + + F+F+FFFFFFFFFFEFEFFEFEFFFEFFFEF

LB B N N RN R LR EEEE BN B EEBEEBEEBEEBEEBEEEBEERBEEREEBEBEREBEEEBEEBEREEBEEREBEERBRBERERBERERBEBEREBEEBEEBBEREREBREEREREEREEBEEBEEIEIEIBIELEILE.]

O

+ + + + + + F + F + F o+ FF A F A F A FEFEFEFEFEFFEFEFE A FFE A EFEFFEFEFEEFFFEFFE A FFEFEFFEFFEFEFE R+

L BN BAE BAE DO BOE BOE BNE BOE DO BOE BNE BOL BNE BOE NOE BOE BNE NEL BOE DAL NOE BN JOE DAL BOE BNE NN BN DAL NOL BN BOE DN NOE JNE BOE BOL BN BAL BOE BN BAL BN BNE BOE BN BOE NAE BEE BN NOE BEE BEE DO BNE BNE BN BN BOE BOE BN BOC BEL BNE BN DAL BN BOE BOL BEE JNE NN BNE BOE BN DA BN NAL BEE BN NAE BNE BOE NOE BEE JOE BOL BOE DO BOL BN BN DOL BN BN DEL BNE BOE NOL BNE BNE BN BOE JOE NOL BN JOE DOL BEE BNE BAL BNE BNE NOL BN BN DOE BN BOE NN BOE JOE BOE BN BN DAL BNE DO DAL DAL JNE DO BNE BOE BOE BAL BNE DO BAL BOE BN BN DO NAL BN BN BOEL BN BN DO DA JNE NN BAL JOC DOL BN JOE BEL BN JNE DAL BNL BOE BOL BOE BN BOL BN BN BOL BN BOE DAL BN JO DOL BN BN NOL BAL BN BAL BN BN BOL BN BOE BEL JNE BEE BNL BNE JNE DO BAC JOE BN BN JOE DO DAL BOL DOL BN BNE DOL BOE BN BOL BN BNE BOL BN BOE BOL BN BN DOL BNE JOE DO BOE DO BOL BN BOE BEL NAL BNE N BN BN BEL NNE JNE BN BOE BN BOL BN BN DO BOE BNE DO BN BN DAL BNC JOE DO DO BNE BNL BNL JOE DAL BN BNE BN BN BN DAL BN BN BOL NAL BOE BOL BN BN B
L L IO DAL DAL DO DAL DAL BOL DAL DO BOL BOL DO DOK DAL DO DON BOL DAL DAL DAL DO DO DAL DAL BON BOL BN DOK BOL BOL DO DAL DN BOK BOL DO DO BOL DAL DOE DO DAL DO BNL DAL BOL DAL DON DOK DO DON BN DAL DON DON DAL DO DO DAL DOL BOK DAL DAL DNK DAL DO DO DAL DOL BON BOL DO BON DOL DO DAL DOL DAL BOK BN DAL BOL DAL BOL BOK BOL DO BOK BOL DOL BOK BOL DOL DO DOE DOL BOE DAL BOL BOK BNL DO BOE BOL DON BN DAL DO BN BOL DAL BOL BOE NN BOK BOL DO BN BOL DO BOK BOL DOR DO DOL DOL DO DAL BOL DO BOL DOL BON BOL DO BOK BNL DO BOL BOL DO BOK DAL DAL BN BOL DO DO BOE DO DO DL DO DAL BO DOL DO DAL DAL BN BOL DO BN BOL DO DO BOL DO BOK BOL BN BON DAL DAL BOL DAL DO BN BN DO DAL BN DAL BN DAL DO DOK DAL BOL NN BN DO NOK JOL DO DO DAL BN BOL BOL DO DO DAL DO BN DNL DO BON BOL DO DO BOL DO BNK DAL DO DO BOL DAL BON BOL DO BOL DO DO DAL DAL DAL NOL BOL DO BN BOL DO BN BOL DO DON DO DO BNK BNL DO BN DOL DO DO BOL DOL BNL BN DO DO BOL DO BN DAL DO BN BOE DO DOK BOL DO BOK DNE DO BOL BON BOL BN BN B

+* + + ¥ F F FFFFFFFEFFFEFFFEFFEFEFFEFEFFEFEFEFEFEAFFEFEFEFEFEAFFEFEAFFEFEFFEFEAFFEFEFEFEFEFEEFEAFFEFEFEFEFEAFFEFEFEFEFEFEFEFEAFFEFEFEFEFEFFEFEFFEFEFFEFEAFFEFEFEFEFEFFEFEAFFEFEFEFEFEFFEFEFEFEFEFFEFEAFFFFFEFFFFFF

G. 22



WO 2019/027604 PCT/US2018/040439

17/18

£300

/

. Leposit nanostructure having an increased rap
2310~ stale density for a nanostruciure portion over a
f substrate

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

2320  Link active moiety to the nanostructure portion

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

FIG. 23



O 2019/027604 PCT/US2018/040439

18/18

2400

LINK an enzyme o F 1 channel in proximity 1o a

Sensing zone having a relatively higher {rap stale
gdensity

+

+

+

+
+*
+
+

+

+'I-
* + + + + + F +F F A+ FFEFFFEFFFEFEFEFEFEFEFEFEEEFET

+ + + ¥ F F F FFFFFFFFEFFEFFEFEFEFEFEFEFEFEEEFEFFF

+ + + + + + F F F FFFFEFFFFFFEFAFEFEFFEFEFEFEFEFAFEFFFEFEFEFEFEFEFEFEFEFEFEFFEFFEFEFEFEFEFEFFEFEFEFEEFEFEFEFEFEFEFEFEFEFEFEFEFEFEEFEFEFEFEFEFEFEFEFEFFEFEFEFEFEFEFEFEFEFEFEFEFEEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEEFFEFEFEFEFEFEFEEFFFFFFF

+

+ +
* + + +
+ +
* + F+ ¥ + + + +F + + FF A FFEFF

+* + + +
+

+

+ +
+ +
+ +
+* +*
+ +
+ +
+ +
+ +
+ +
+ +
. A [¥] ] 7] L] I n I i 7] .
+ +
+ . +
+ +
H H + + +
+ + + H
++ " + + + +
+ +
+

+ +
+ +
+ +
+ +
+ +
+ +
+ +
+ +
+ +
+ +
+ +
+ +
+ +
+ +
+ + + F + + F FF At FFEFFEFFEFEFEEFEE A FEFEFEFEFEFFEFEFEEFE A FFEEFEFEF A FFEFEFEFEFEFEFEFEFE A FFEEFFEFE A FFFEFEFFFEFEE

+

+ +

* + + +

+ + + + +
++++++++++++++++++++

+

* + + + F FFFFFFFFEFFFEFFFEFFAFEFFEFEFFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEEFEEFEFEFEFEFEFEFEFEFFEFEFFEFEFEFEFEFEFEFEFEFEFEFEFEFEFFEFEFEFEFEFEFEFEFEFEEFEEFEFEFEFEFEEFEFEFEFEFEFEFEFEFEFEFEEFEFEFEFEFEFEFEFEFEFEFEFEFEFEEFEFEEFEFEEFEFEFEFEFEFEFEFEFFFF

Apply signal 1o terminai of the FET
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Detect changes in current flow through FET
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