\£
Vi
\£
Vi
0
Vig
0
Vag

1/23

FIG. 1A

€l
] ~ K
| I i . :
~ /A S M | w m m
5.9 1389 | L 2 2
e | SN o SR 1 I T
B & odoNoo @]} i ) e e
R B DI | o LR N s N NN B o
z =S |z o i e
1S||MM_.0%\\_ ~ | D= i _Mlv:-;r::::-::'.- U N
| 2l T/os_ .
4_ _ _Ilml M/_ _ — na mlvm::-:a!:-----l:mz:--;Jmk:l
R N [ N m| | vy :
\ \ L, ) Wl Siaiuind il sl Riniuints Seiaieil ks Sl
1_ 1_ _ m
o "
T O L R A R i B
m |- R
21 e i B
o 7 I3 4 4
| ol
| (@] (@)
L = = @ m




2/23

A N
[ _I—lT_ __________ ‘£ b 'l_____\.’___ — __._>’_._._
— o — o\
) EII ) E')JI
- g ~ m \ g ~N m
s B ey B (W R My
= S 5 3
- Nl by NI
§'°1 '—,E— ;"’4 '—Z‘ sﬁ[lhz s *—TC
=4 =3 = g
Al ol #hg SHhs
— N - N
= = = =
MO HO— #HOE HO—




3/23

Vig

oV

oV

FIG. 3B

VBG



4/23

2 .
i I
T T [ ] Vag(Floating)
Vgg(Floating) /
1
V \/
RS HrLey
JEEE
| |
Vgg(Floating)
Vi A\
2 1
- 1 1L J_L
T -|_ % Vgg(Floating)
Vit A V(Floating)
1
v oy P
AL o[
| [ ]

Vgg(Floating)



5/23

= Vi \ Vi A
‘I— -|_ - | ‘I- % Via(Floating)
Vgo(Floating)
I R M
Vgs(Floating)
FIG. 5B
I6 Vi " Vi A
T T — T T % Vio(Floating)
Vpgg(Floating)
N ) B M

Vgt A V(Floating)



6/23

iV VL \A \A A
2 2 2 9
gL J 1 - J_L _J_] -
-l_ _ _ —|_ [ ] Vec(Floating)
Vgg(Floating)
1
\ VL Vi \A
R K RE R + [ LoV
1L _E[—L - ] lTI % T

Vgg(FIoating)



7/23

10 NS 14

(o]
.._Om_ln_OnNM.HGM|ZwO \Wmumll_mc

T T

__l

104
198-Mpy
o
™ dL Old
g 7O P8-Nsy  Tos-Nsp 1o8-NSy  108-NSq)
A - LINY 198105 /._omu._mo /._omLmO /._om;._mO /._om;._mo
LN el i SN s A W B
e [_§z L] :omH P:% P;F P;% P:%
._cms._;Ol_l ] | -] : [
| 1 I - 1 . LTIM
ug I-uTg ¢4 / 1 g

NS VL Ol



8/23

08 é.m..%u.._n-l------..w ...... %.mm
m —= LN Hg
by
ds old

2 |

................ - Y-

108 ™ ..%.Gmhzo ﬂwm

€e

aofe] 1og

125N

J9Ae] Joisisued |

G¢

J9AeT M

3N

JoAeT Jojsisued |

(4N

Jehe 1DE+IM

08 Ol

V8 Ol



9/23

10
e
| 11 i
! .
!/WL 1 /MCL'l MC1_2 :
[T AN sz |
| ST - jj L{eie L
| j_‘—f: T | ==
| M1_1- M121 | T i |CwL-aL
| S Cs |*-}---: BGL_1! |
| ) ! ©
o pe2 | MO2T | MG22 |
= | j:ﬁ‘_fism il isN22
| ! | ! | .::
i M2 _1- ! IEMZ_Z’ ! i BGL 2 | CwL-BaL
i ) Bl i c = I o
| |
' |
!L BL_1 BL.2 |




10/23

HAD g N3
i g LINY

VIS T a . . e .
Eww“_ _|__m>z || 1™ os P Kl % 2 F Kl %
VN3 T ! T Hﬂﬂ_l
uTlg  1-uTg 29 / 119
NS
HA
0
VA [N
o N3 [ . . e .
pl _.I__%z _|___._wm .ﬁ 2 H Kl .ﬁ Kl
o iy iy By by
1 . - 1 1
ug  1-uTg Zg / 119
NS

L TM

dol Old

LM

VOl "OId



11/23

FIG. 11A

14A ~y

RGGENGE T
i

c2—— c3—— ca—— c5
| |
CLK E
— el
INV 77
FIG. 11B
14B ~y
| | | | | VBG
LT L]V
M11 ] M12 | Mi3 | Mi4 | Mi5
C1—~ C2—— C3—— C4—— C5
CLK .
-—»———-—4»—-| SO
INV “
FIG. 11C
14GC ~y
| | | | | VBG
Lo L4 S
I L—ch l—cl_':_l |l—_::_| L——L:-o
M21 | M22 | M23 | M24 | M25
C1—— C2—— C3—— C4—— C5
CLK [:
— ]
777



12/23

FIG. 12B

FIG. 12A

WWL
RWL

|k SL

M1

FIG. 12C

WWL

BGL

T
1 1k

|
|

/

/
M3 M2_A

| M1

MC G
FIG. 12D

FIG. 12E

RBL WBL

SL

RBL WBL




13/23

d 19d

N3d

Vv 19d

NIM

did

M
18 g€1 Ol

AW~
- DT 9L
@0 TW[ENS  TNS]
| ml _
_ _i_ LA
—s 199
i N3
|
| ZANI-
_
| SN
“ TANI
‘ M

d1d

18 VeI Old



14/23

+ +
(A)BA = (N)BN\ =

davl Ol

—101

—¢01

)

Vvl Old



FIG. 15A

100

15/23

1121 -
105 109_1b(109_1a)
FIG. 15B
117 1a 116_.1a  116_1b 117_1b 116.1¢c 117 1c
13l 112_1
N N NN
) i 7 W

LT 404 105_1 132 L2 W' 4051 109 1b w2
FIG. 15C
1111 F109_1c FIG. 15D
1B ==
114~ ) \i

1291a | | 1 1291b

128 1a o) 2128 1b

1101a—f§(;()'. S —110.1b

109_1b~ kil :f':j'Sj'ff}j}

109_1a/—!:r' I_,‘_108




16/23

FIG. 16A
200
L3—
117 1a _
109_2b1(109 2at)
FIG. 16B
117.2a 116.2a 116.2b 117.2b 116.2¢ 117 2c
133 l
| |
oo
L3 104 105.2 L4 W3 112.2 w4

FIG. 16C

1
Y

121b



17/23

_____________________________________________________________________________________________________ Vacuum
E Level
A Ec386 Ec382
390 | Ec383c Ec383a | 390
NE i
| l Ec383b ] |
1111 . 109.0c } 409 1p . 10972 | 408
. : ' X
A A2
_____________________________________________________________ Vacuum
Level
E Ec387
A
Ec384 | 390
e
Ec383b |
10916 }?129;314 114

BT B2



FIG. 18

- [T]

C1

390

18/23

Ec383c

1112 . 109.2¢c

Vacuum
Level
Ec382
390
e
108

C2



FIG. 19A

1 (1-@):3
(1(“"2’6)!:2 1(— OIC)V:Zr

(1+a)(1-a)b [In]:[M]=1:2

[In]:IM]=1:3
[In]:[M]=1:4

FIG. 19B In

[In]):[M1:[Zn]=
(M+a)(1-a)

[In]:[M]=1:2
[In]:[M]=1:3
[In]:.[M]=1:4

FIG. 19C

[In):[M]:[Zn]=
(1+a)(1-a)i

nl:.LIM]=1:1
A [In]:[M]=1:2

(In]:IM]=1:3
[In]:[M]=1:4



FIG. 20

20/23

-—1In Layer

-<—(M, Zn) Layer

<+—(M, Zn) Layer

-+—1In Layer

<—(M, Zn) Layer

<—(M, Zn) Layer

-—1In Layer

-<—(M, Zn) Layer

~<—(M, Zn) Layer

-—1In Layer @ M or Zn



FIG. 21B

7100

21723

FIG. 21A

\\_ 7, 22 K s, 7/, —
”, N (e ™
N _ % _ [, ™~
o bl e 22 ) Z
v, (7 sy,
™~ V7 71V 7,
"y \\\\ i’ \\\\ . 700,00 e e lr, 0y
7 _ (OINLZ; |\ I, AR IS,
-, 7, ORI NONLD
7 ¥ \\\\\\\ A \\\\\\\ v, \\\\\\\\\\\\\\\\\C\\\\\\\\\\\\\\\\\\\\\\\
2 _ v, ) _ ) [ N
AN e,
e S———— AL el
o Iz
. (I N7 A RN
2 R PPN H 18 WA I
| S5 || 5525
oA :
A 2 s, 7, A A AR,
11 \\\\ H \\\\\ Y, A AR5,
Z AR
“« _ Zip L _ vy, 7, _ (0070000000000 000 0000
Q2% || e || |

FIG. 21C
FIG. 21D

7102
7104

& Processing
wy

icing

D
Bonding
Y
Wire Bonding
Y
Molding
Y
Marking
Y
Testing
Y
Completed
-,

o
AT
AD
AT
A

1004

Element Substrate Completed
v
Lead Curring

FIG. 21E
7002

(ST71)
(ST72)
(ST73)
(ST74)
(ST75)
(ST76)
(ST77)
(ST78)
(ST79)




22/23

FIG. 22A

FIG. 22B
914 g1p 910 913 o,
[ L
2
o15 17 916 é
918
FIG. 22D
932
930
ol 931

933

902

= 923

FIG. 22E

94

943

941




23/23

FIG. 23

SN
BL \
WL—T—1— 1 1
_| Cwi-BaL
M1 —] T ”I Hj "I Ej T 1 1
ik ]
S =T SRR T SR I B | T Ty
CsL-BaL C RM1 RM
o TCoL-saL j;‘\c
Csn-BaL > oL VR



