1/46

185 ‘59\4 196 197 196
N,
) ) >y )
N Ry
N m,*&‘
.
NN WZN
)
.
! »
- R
e 4 & f:/;/ e
T
FIG. OA (prior art)
195 134 105 197 196
N
{ ( / ) { e
NN Z N\
.
.
19 5
™\ 3
TR AT, LIRS IAS, LTSRS SIS SIS 'f,:/f o7

FIG. 0B (prior art)

o8



2/46

siitey

iy

i,

H
H
H

i SRR SRS 7

FIG. 1A



3/46

w1 Ok




4/46

oirouitry

Gk

e

A E:

By f T <,.,.,.,

B UIA

§ w\\ T

FIG. 2A




5/46

-

2 100(1,1) el 100(1,2)

s

.

200

FiG. 3



6/46

Y

03

} <
WS Voo W 08

FiG. 3A



7/46

N
Saasrt

3
st t

ol
7

FIG. 48 06



8/46

OF Bd

(2001

(e‘1)ool

(2’1001 I

(L'1)ool |

=y




9/46

- 14
- 105

S5t i

\1,
.,

§ ety

O
s

L

102

1431

W

NN A S
3%

B

FIG. 5B




10/46

clrealsy

3]
o,

sirquitry

A

FiG. 5C

o
R
¥ £
<3 & ;
" 04 o7 e
!
&
&
A
A
y

FIG. 8D



11/46

8 "Old




12/46

57
N

N

oty

ii9

FIG. 7A

i oirouitry i

E
=

Yo

FIG. 78




13/46

07,

’\\“mw«v\\

3
83

rouiiry

&

K

Fh

Fo

enr

itetig

\-\““““\\'\-,

2

GiA

 SEVEUEURRERT. PR

FIG. 7C

FIG. 7D



14/46

i clrguiley i

§.

e

?%2 g;%;:;

k)
3
k3
3

Fiﬁ. ?E \,\\”w

07,

s

sirouitg

A
ey

04
™

5

FiG. 7F

S




15/46

0L N B Y o oy

€4 DI Y o0 oa s O AN 0% 04
Rl R R R )

W ooy D

PR o4 R
ot N 24 N8
g I SN PR
R i @4 g Bk
o enpf} b 8 0t
L
4 (R R —— 4 05 03
4 o3 O g 0y g o9
s o LA e o
uswos oo y 9S40 04 ]
’

FIG. 7G

v

FuD

N\R 77

Vs

(¥ Sastaama

>

o

NO8

FIG. 7H



16/46

Yos

et

L 7d

FIG

FIG. 7K



17/46

190

.
\‘\“\m\\- ;

PP .r!lll.m.(,(.i!!!ll.l,‘fi

o NS

]

o8

N

FIG. 7L

N )
3
zﬁ;f S

Vg

s

s

.¢V & /:" /{‘/‘/ &

™NO8

N

FIG. 7TM



18/46

FIG. 7N

£

N f

t02 104 ) &
T ffii N

101,

e XTr et Tty daty Tal Tl ey g

N,

1080

MM”{

FiG. 7P



19/46

<

{

$

"GROBRABRB AR DO BBRD BB D BBD W,

cBBBRBHBDRDG G GRBL A RBRRB D

% CPBAPA BB ABARAD AHBRRD DHAN D!
L NEROOR g P DB G HODH P D BBB A
- R i RGO BB BRBG np ARBAD,
[ BBBmHE ERT T

¢ WSS WU 048 s
vwannal [T7770 ARG GGG G (o mans:
‘bt by oy oeo oy ouey {ACECE (OB GG)
Losunal 10000 e [nrans,
jeteletnfsinivivixiotate B DQsbmpigss

o dods: X

G tumgsun

AR foowea

ooy javwan,

UGN

4 Y4B D

BGHB G

7 BaH G a,

13 VW

& awaal

; HWHBBRD,

; Bamaa,

[ DBUBG SRS DERLLNG DBB NP B DB B,

s RBR GG BBR BOD B BD 5 mor

<
¢

G uDG BeBAGYEB VAN SBHORD dHBnD,
WD BB BOG BB GRB HBARBOBBH @,

BN QBB IHOW MBG B BBNIBOBBHOW
- £ - . . .

o

AT

FIG. 7Q

N

1044 1020
)
{
N

~,

1052
h;
{

1020 1044

ool |ossl joo ssbssl

3

S8B 88

MO81



20/46

%

Brprirerm
A5

5
3
4
%
2
H
3
4
o
£

N\MW w.\\x\\\

e :
"k \\\
‘ 4
5 k %
Bk
”
¥
5
¥
:
7 7] : x ¢ 3
;

ii)
>

w3A

A SAARLIA AR R AT TR R S ST TR AT S A

B

1
w 3

" 3 v v W

33 4§ 2 e 4

wULH ; A HUA LA
;
5
4
P, .‘\\\.w‘.. o, o, o
:.x..\\:\\\\\\:.s\\\\\\\.\..s\\\: \\\.\\\\.\\\\\ml\\\\\\\\\\\\\\ 3.\..\\:\\\\\\:.«\\\\\\\\..s\\\\\ .\\\\\\\.\\\\\\..\\\\\\\\,{\\\\m .:\:\\.\..\\\\\:.\\\\\2}..\\\\: ertrn B ctattes e ttupp arrstetsnsssseeeessronsg, ot O e
» g g g

iz iv'zom e om (2o



106(2.5)
veressmnrrrtr e oo, ttscinsissietiisrerorem,.,,

LA

sttt s bttt r st tnp,,

A

2

e
.
P
Bt

223

AL 20004 kg,
o

ool

%
.

.. .”,«”.r”ﬂ/”/
s 0002005

ra

21/46

Bya={a' i

Vhy

oo
%

-

e

S SR ————
S AN
.

- BN .

vy

il e

‘\\\‘:t““““““\\“\“.““«ww“

por ™

g .’\‘N\ \‘\\

oy

BNE

ey

N

\\\\ S
D ~

po

=

T ey

A
enwaneY

R TR
s S,
R pa

N

S

SREENY
\\\-.-.-.-.-.-.-.-.-.““. AN

“‘\‘»“\“\\\\\ "y
~

\\}.\\ \\\\:\\\\ e e,
"\ ™\,

\\ \\\\ ™

/F"

!
L

‘-—” s
v

A
;,, o
o

e

FiGi. 8B



22/46

08 "Did

:

F: / ;
\ 7 ;
A F: w L rntsenssissnstinnn,, i / ; K\\ e
5 A i 3 . 5., 3 i at ", H
popor m e, : 4 ", - K3
ié w ? % 7 . k< 1 e % ) “
7 y w st “\ 4 v e OB 0 w e e O
: : T : - H :
i ‘ P SO S b, 4 O e - : \“ H Vi . \ P it e 5 . e L
3 4 e e % y e, ., 3 % - s ere,, p
: vi 7 7 Y : ¢ R - ;
; t: 7 5 e pperrerreses, %, H i S 7 orerrrrier, # PO
‘. i: 7 Y o n, H 3 7 ps o, e Y
§7 e, K Y el e, % 1: 7 s o .
; 174 7 "y i : Ty 4 7 ;
4 B s 7 orrirsom. 2 - H ] osrsossmes 7 sl
oo, .. % ] » H o, $57 e 7 -
s, “ 145 H e o, , 1 W ii7 et & 7 el ¢
% -, 2is 7 2 s i % 4 z ; 4 :
¥ i H s ¥ 7 “
3 PRI : ", 7 % % s 3 )
Foenrsen,, %537 1 ossat st e . 1530 1S wgsseronkts,
1 sy, Y350 FF o g AT E. e 2
; b e 15 ' . %
’ e g z ;
% By & 4 ” A
IR E Z y
’ i, G155 LS v e G S
M\% %75 i % /%
7

FUR\

P ? ok ? s,
* % 3 jong 3 A y
Han ¢ " H 2 3 H % :
% . 4 k& any 201
R w : ; :
7 W W M :
= s H $
3 : g : ety : 4 : £ ok :
xZ H + $
: LB : e s : o s f etk s :
bupp : A : b= : M AT, :
; ; ; w :
%, A A,

o,

£
s s et A ot
e daiisitas
o

GO .
ettt nprnis,
HRA it b,

<

e, . corerr e,
T . wiresorss s
ot impriss, B e ads St iimpsia,
OOt inrrpp i, Pt LR 00 b,

el o

oot W01 LEH0L 21001

i o e, . eos
. wasrosorns tiepye, " arrosorss

e RIS Pl pii i, o PO OEE
e AR s b tsrns, \.\\\\\



23/46

2

HEEY

A=

ki

{8 "Old

H

SPSORIIYC doss
s

Ara,
b
b
N
b
by
t
N
H

I Ry,
o o,

7
s ORI fc..‘ _\ 2

ns Tk
S
— \ A
OO S S W F SOOI P,

s o,

i s bb...,
s brro,
“\\ n,

e son.,

7 ,.5\.\ c

; .\. \\\\..s\‘\:\i “oose
, \\ costrreerinea, N
{ \\\.\2\ chees,

e
PO
g

o

e,

e o,
-

,.\‘y\.\ -

OO

5
v

gy = nrt,

-y

s :

H

e

‘
s

pworonillerss)

g 5

bup=usp,

o

5200t

A ISP L
A b kbt p sy, PO

.
22
Bl

A A,

ARt e v e e A

rornsssnmnsr oo,

*riraprra, b O rOIIIET
e osi ~
s rrinns, v
S

»

{\f

s omasr ot L

WA

Nttt m gt s ion g ., s

¥

:

b

:

=l
ARFIA ’
;

H

b

;

’

rrrsorrrivronstans st

bya={y Tug



24/46

A48 "Oid

\
£
4 4 4
oo / ) ; .
p P ) 7 i 2" P % e rai .
w«m Nr.\\\\\\ gy } 2 W 3 e ® o 4 4 f 3 P o
v ; # b - 4 ; <
? % irittiernnes, H ’ s siocss oo
P / : e g ; ; yar conereaky
: H : { H ;o
; H £ i B Gy o
; i H s st i, e
; ; “. / L S -
7 d H ‘2 s f
B H I PP E P PO, H H Fays S r A OOIIEII b g ' pirsrrrrrlpee.,
g H H o H 15 4 7 28 b, A
: i i . £ Y 7 ? p
: i H vy, ; H ;7 H f
: V11 o i JP—— Z .\ i177 prioessesinsosees, L
5 vy : z -, H Y 7 ey, S rorvossanek
x 342 \ Y : g 7 % i 17 L, A F
; 157 k. 1 VRIER I 5 4
P 4t/ Y 7 rrrtr bt if % 194 00020000 . X s
B 13571 vy " % 3RS P rnr
i¢f i i £ s
iy 9 i W f ;
7 o > 7 k
1 Z Gl .4

WA

2%
§

By as{g

3 ; iz
W ressy

B A A : T BuA =A TR

3 y

o rrraet st

b

srriiorretd

s, s rp et R

4,
et e o reosssimeeesssrrad ettt e
- e o _ IO

ere. e,
sttt rnrteiisnssosriny, ROttt bt 11t 0,

> ¥

LAy s 1) o e A4S

S atad T atad
P st
it e

- LN 0000y, ¢

byas{ithup



25/46

o T I A
?

: mw w\\\\\.\,\ N\\\x\nn\\\?ti.:::\ Nx\ \wax SOOI,
f i

Buan{gia

48 "Did

Ry

...

Fi -
H
ot A OIPEIEPI .
i - s,
|3 e

%

Sppr o,
b

g

(P T O PCrs,,
g .,

e, W

....f
corrnrensoe.,
Wead ny, .,
¥, .

;
¥ %
H i
/ ;
$ z
: p
¥ % 5 7
: H e
7 b £
H 1A 4 H
H 3 Fas \ - P i
H 4 7 il era, 7
H bi f .
e £
414 W 5747 T i
2% H ¥4 Pes i
B : ) ” H
57 7 3 1y
1394 5 z
524 K v
234z 4 2
paEed Kt H
iz “ i
GG g en i
B4 a Y ;

pradl

s

L TP

4

o / Y arseoseosoboson
) P it T, 4
Laserensesesiin,, e, \\ . w\ v x\Q\\\:m
e % \.\v.M :

oottt ¥ Gper x\}.\\\\s&..:\.u

e

S =D

2R
M§ananee

ey

s,

HORIATUIA

s werver
IO o pos s, oonr
st i, s e

et

T S
iR tr Ol nep o pptiinras,
rtiny,

bgs smrm

it
osar
o

g

gyt

ot

bup =1,

g, .
e weesor
rocess; weor
eroretriiinrapes, o

ottnnpy,

s

{e'ziom

R atidd

B =L

oo,
sttt s i p b,

("

rAA 11

Y
e

>

INFGH,
;

pmiioorsrri ettt

‘T

ﬁq L



26/46

=Vint_H

Vmi, 10}

¥ e

A,

bypasleun  BUASEIWA WA= WA

rd -

bua={g'iwa  buya=

{g'ua bBya={" 1w

bua={giwa  BUASE WA

. bia={o'w

v
A

i

A
H AP BusA

bua={ghua

£y .\.

bua={v'n

& ‘w....,
WA WA=

bupa=(g'iiun  buas=(z'juwna

¥6 "Oid

Yhg

Vi 1)

\\\ § )
win bua={Z



FIG. 10A

H

G

RN \\
e

NN

ik

0
NN

17y

ey

FIG. 10B

Y




28/46

‘V

AN

Sy

N h
s

/

T

L
7
N

7
’

¥,

&3

PN

R

M
7/

1740

7 N

Al
St

FIG. 10D

SN

N



29/46

.?"
&
S
N

< ATDEN

FIG. 10E



30/46
: “’,‘YV vn"fi’V'

o N N

FIG. 11A

y s

181

184

7.

FIG. 11B

181 -

\j

183

FIG. 11C

NN
7

<
N

| : .
Kt K

BN

z AN
e >

VoV

%

i 7 7 > d -, - i
}

g T
S R
A NN

182

182

182



31/46

e 102 s
; 30

SN 14157

<
2
Q} o2

b K 3
by H kY

Vhs

.\.\ 7§S‘J‘-» > ){}ﬂ,
FIG. 12A

f‘{"w
vy

FIG. 128



-,‘:‘, s v e e v

FIG. 12C [y

r
A’)

7

R eed

A

o
ks ﬁ'
A 8

: >
§ ¥
: N
b <
H H
B 5
¢ s
11 S
N
S :
H ¥
: <
b - Vb
b 7

FIG. 12D



33/46

Ym_a

105a
. 1042

e
P
<
e N
-
=

7 A

A~ 104b




34/46

Yii "9

-
0 ey
,

DREA={ Y O TIIA

HETWA

bya=ly

agot .~ K%

WA

e 2

bUA=q WA ‘bia=e WA

o . [
oap [ evap

e gziy AL

bup=q wpa ‘bja=e WA

PoEAA
L [74 % el

buya={{ 0w
bia={3 e WA

e roree.. PR i

e, o

Y
Am,wv@cw

e

o

o
{00}



35/46

Bra={y’ g wp

gri "Oid

S

BeTwA

{p

bua=

N
A ]

'd

S G2 BELL

bia=g wip ‘Dyp=g"wA

gAY ]
- GgL g 274 B Mgt
biA=0 WA Dya=E WA

e

o

e

gz

; ..\
@'zt

e WA

($ 8

‘

BIA={ {00 WA

bua



36/46

R s via 112
- N 2
| o 115a N R
P m§m~--—{ +102 = 120a
118a mz:iE : t - Vst a
\‘«-- \s ¥ E § f\jiiﬁfa
ot 1172 102+ 1

“*023H, ~~. 118a

§
\

Vm_a
el

\«119‘1

T 1222

b, VO _&
d TN }133 1 13&:1/-\\-\/ ﬁ‘g

Vbg

FIG. 15

12b piop 1By
. ; .
108G e L SN
‘»2{3b~{\§:?~ 102;} o\ 411 ( 5
[
Y B ~ { 102 1{15@
B we
o 16102 170
s e 108
1225 o
Vo b o—d Vm b : x_,.é.
1 1190

Vhs




amitted signal

received signal

meaeasurement x1t
. _,.#""""'Mw-ﬂ'f,

a :

305 xe

AP

3067 x3
a

N

307 4

FIG. 16

37/46

300

time



38/46

FA 2

et i,
pi et T o,

oo b BT EOL et
rprn ORI o .,
g e -,

O
-
Py
T
-
il .,
s ..

T nopza: 288881 aimygtes

*,

&S
Sl

=

o Y

St il #.1 s

<

v ARQH e O3H O NGO x
/ i

o

P

-
st

] i oo e e 1 Y

T

L.

INOOY3Y DMIH3ODM L AES SNONOHHOMASY (38vE-1n3A3

o

N



39/46

meN cortfiiiiis

g aBOL DY vouuny sades

../...(. T,

.,,Am.wm@

e, O

BHGL 0F sainy eandps

G801 10 8niea 18988) InopeEsl b

G601 essl 'y

as01L woyy eullis nopess 2

DR O 2usesy mirgtien

IORES. J0] JBm T |

81 "9Old

g

.J..axf = \,.\.\( F
e

N,

r...i!\\«:‘..f va Q.-W‘

e

q W

2601 0) Lawey Birdes ﬁ B WA

/ :\\}.ﬂ 0.«~ Q%

BEOL O ONIRA 19581 INOpRRRS P
BEOL 98310
BA0 L wol eubls nopeas 2
NOPBRaE IO YoM L




40/46

23 BAT

“on,

A

Z

EE X

13 [

”

P

P
o

2 aois

7z
7
7
7
i
7

et

3

§ A

,....................:.., mww

61 "Dkd

e

H
4
i

g e

e

g

|

EE T

prororr W B

.

ey

j BB DR

N

“eener

LA

D0y

r _
mODm DRGAED

P



41/46

emitted signal  __ \NN e NN

00~ Vma LIS el
N Vmb L L e LT

Vsh a, Vsh b _{ 1 ‘

readout 1208, 120b f -

emitted signal /N U e N

70t Vmea L e

N vmb e L
Vm_¢ {or Vx} N N

readout 1044, 104b f L

emitted signal /LT e U

702 Vma LML el
N Vmb LI e LI

Vsh o
703 readout 104a, 104b oy

readout 120¢ -
! time
\
5\
; A f N f {f’ - )/\‘
emitted signal ./ \/ \J [ \' v/ ‘\WW... / \,«/\\f \
Vmoa _PLPLIL TR eeet LI
Vm b ] O R S R I O cand i LA
Vme ] e T e L
readout 104a, 104b T
fime

FIG. 20A




42/46

FiG. 20B VX



43/46

107

! s
i circuilry

Ve
Vm

o
3%

IR IRl
W%A\\}/7%\,1251

101

AL —Vhs

e “\y
,\@/ U

FIG. 21A



44/46

1 07\/\
| o |
| circuitry |
1 |
2 £

1251 <t
‘ES‘R%N N
> ‘ ‘
o\ RSN N\ 1251

101

e e DS

»@Q/\/ \\’Qs’

FIG. 21B




45/46

107

cirouitry

q uip
g oA -
)Q.o ]
52 ] Ve
& A eqgl/
«N,..U\f

G

s
M\\ ol
r~ S

101 e

1251 1251

1251

1251

FIG. 21C



46/46

142

Yo
."f

I

141

’

145

,

140

FIG. 22

bya={1’ Jwp



