PCT/US2013/068330

WO 2014/071312

/21

33@3%“
ﬁﬁ@ﬁmfﬁ

*,
*,
SN
NG Runn
o
L

!!{xfl

n,
o,

mumuﬁmaxz& /

FEAOREEED S
iR
IOA000000 \\

ﬁ@@@“gﬂmmmj

iuln
EEPPROOOE .
FEAERRED .

e DOV

DOnO0000 .,

FIG. 1D



WO 2014/071312 PCT/US2013/068330

£
£3
N

(¢

O C\ C "@

O OO Q O 106
OOO000 |
OIOOCO OO0
OIOCOoOOOO0
OO0 OO0
OCOO0COOCO0O

Ty T
aa,,/ WA J

CO
OO
Oy O
S

FIG. 2A

TR
FRTS [y
} A
) }
< N
S, o 108
2




PCT/US2013/068330

&
&

-
st B
k v

TRF
wmQMmM&

¥,

o
i .&igiii
e .\i

»

y

,\,}f.“\%‘,.

3

wx M\

©
b

(

T
e
:

%

I

\.\;M \ \,\}‘ \...f.
o og” PN Q rfs\.w e.s.\\

Y %\ 3.... .V\ ..J.\:. :.w\} Jfrs\}
M.M\ ‘ ?\\ ...8 \w m... ...M w,....\w

T \Rﬁfﬁm\
Y

00000

H

~
e

oK

)

O

YO OO
O C
O C
Q

&
Y
o

fwﬁ
3
o

f\

[PV VRVPY

fi\ ,{\ r
CiOC @: ) O
QO @ Q @
,ﬁ@m N} )

O \WQSQ

a -
S
} b

FIG. 3A
{:\
D
®
O
ml
3

WO 2014/071312



WO 2014/071312 PCT/US2013/068330

4/2%




WO 2014/071312 PCT/US2013/068330




WO 2014/071312 PCT/US2013/068330




WO 2014/071312 PCT/US2013/068330

SOOI TR

¥ k3 < ?“ - J's‘?\}
A 5 Vi <
T P

Vi VI

,..
o
#
L]

B AT W o~
{5;\' O o




WO 2014/071312 PCT/US2013/068330
8/21

188

MEASURING A POSITION OF EACH 182
OF A PLURALITY OF DEVICE UNITS

MEASURING A POSITION OF OTHER COMPONENTS | 184

DEFINING A REFERENCE POSITION FOR AT 186
LEAST ONE FEATURE ON EACH DEVICE UNIT

CREATING A UNIT-SPECIFIC PATTERN - 188
FOR EACH DEVICE UNIT

DEFINING A POSITION OF THE UNIT-SPECIFIC | 190
PATTERN OVER EACH DEVICE UNIT

FORMING THE UNIT-SPECIFIC PATTERNS 182
OVER EACH DEVICE UNIT

FiG. 8



WO 2014/071312 PCT/US2013/068330
9/21

200

GENERATING NOMINAL DIE PANEL DESIGN 201
FOR FORMATION OF FOWLPs

FABRICATING AN EMBEDDED DIE PANEL 202
WITH EXPOSED DIE CONTACT PADS

MEASURING THE TRUE POSITION 204
AND GRIENTATION OF EACH DIE
IMPORTING DIE POSITION DATA INTO AN e

ADAPTIVE PATTERN AUTOROUTER

CREATING AN ADAPTIVE VIA AND/OR RDL PATTERN | 208
FOR EACH UNIT ON THE EMBEDDED DIE PANEL

EXPORTING A PANEL DESIGN COMPRISING | 210
EACH ADAPTIVE VIA AND/OR RDL PATTERN

APPLYING THE ADAPTIVE VIA AND/OR 212
RDL PATTERNS TO THE DIE PANEL

FiG. 9



WO 2014/071312 PCT/US2013/068330
10/21
224
220
222
224
FIG. 104
224 224 224
228~ 228~ 228 220
222 222 222 <
) o | | 7 il i | Sy | - ‘ | 74 i} | i |
— N P
s3p/ 230 267\, 20 226 230\ p
FIG. 108
T B/zss
234
28~ 228
224 224 224
| oo “‘/ | xonereara| \-‘_ | mem | o) \N | el
sap 230 (NP 230 230 \_yn,

FIG. 10C



PCT/US2013/068330

WO 2014/071312

/21

Il

[4:74

gLl Did
A
1 i ) e, | P | : | X i —— [ RS i ... /
Cez 722 \pez vz VI 0z ~Eve
8z — et 142
[I%4
ﬁmmm 757
092
Vii ‘54
e~ O
: | L} — | | my
M J BN w2 ¥ a50 J i
o oz NNy d
ez 522 \pgz
87z —" \m
o7



PCT/US2013/068330

WO 2014/071312

/21

12

a4 Ol

nmmm/, gw,mm nmmw \namm mmmN/ mm,mm mmwm \mmmm By
VA A VoA LN Vol
93¢+ Ceer W22 \ g5z 2z B g07
82g — Tl 822
8oz —" A/EN
gii O
va \E — az87 ez8?7 ezge
; Ey
N , 3\ ,y , a_\ -~
93¢+ ez W2 o5z sz B z5r )
828 — %7 g7z
g9z — 4/&«
JEE B
mm \E JESEI . vm
viZ ¢
; b
me lullf | S| T X \ T m ) Ty \ mHE\?\
A vz T gez - £92
gzg — 1% R 144
89z — N 0.7

E.N.; _



PCT/US2013/068330

WO 2014/071312

[\
N

POE

e

8Lk O
mam/ \mﬁm \\mam
e A e WL A
LA s 4 . -
o v sz sz ¥ 7z
87z — 74 872
i "Bid

60¢

968




PCT/US2013/068330

WO 2014/071312

14/21

A

A |
oo A B BEE —, P
— . W
\\\ﬁ«v | v | nl/\ )l | varaamar | _/M g | v N\H. N m gl
oee oYE — age - y, gt Py N—ove
ES ¥EL L
Hii "D

@ pr

Qv mg

Ny 2 —— wmm T —
- | ] § i..Tu .,
08z "] ee - 087
Nz ¥ f@mw ez’ oz
82z — M 822
¥4 174
Em\a e A/mxw

818 1



PCT/US2013/068330

/21

WO 2014/071312

g8 'Ol

gvs \ 29¢ ™ g9t

8.8 A%

8ie 8¢
384 O

e~ FEp OVE e g OF B gm0
M wmm,, mwaq | ¥ A T [/

955/




PCT/US2013/068330

WO 2014/071312

i6/21

gge \\\

08e \ﬁ

¢ 'Sid
wmm\E
8EE -, P8 8¢
%j e OVE B Nvm 5eE “\gm SN\-pop
- Lo Lo ,N,,,h " 9%t ...J%x./ N
™, Lol ] L m%m o
a5 \-gg¢ P
By By
@mm\m
JEE Ol
88C ., 8% 88
%j RE DN \Nvm T \\gm SN voe
spe " q@; SNy 55 = x@ gpe
e/ Ll ] T DT Nuse
o507 N g5 X
ot 8y
. | Nzge
-



PCT/US2013/068330

/21

17

WO 2014/071312

D81 Sl 4L O

B2 000900/

[aXoNs] Q 0@0 OQQ [e]1) GQ@Q

& £
93¢ M - a6 W
368 T N0, 8
Q 2.0
Q 2.0
avee -+ ¥ OHAQQIONN, w@
@l “ \Q K
SIS TSSOSO efere c\@ OO0
08¢ s e06e e
388 Sid
8EE ., 33 L BEE
*@j ¥ee N%_/V “ - w \;ﬁvm wE m\é\m |
A < S = N ey - o
Y Y, BRER sse— | [ ] \per ¥
- m— S— N S— —— _ = A e, NP
/ / e o / N
06¢ 268 068 z6¢ R AN

8y



PCT/US2013/068330

WO 2014/071312

98¢ 1

HEL Sl




WO 2014/071312 PCT/US2013/068330
19/21

388~

406 —"

388




WO 2014/071312 PCT/US2013/068330

20/21

424
388
428
388~
432
394 4
388

L~ 366




WO 2014/071312 PCT/US2013/068330
21721

344 382
/ \

444




