1/23

l "Old

061

.\.\4-.- \ m_\mv == I G %
20g¢ q0e¢

0€€ eolLe qole  eQle

00§
01§
g
v
\L @/on
e0lE  90I¢E
—
0lg

001



LY First imaging unit [«

140 ~ | Second imaging

2/23

210

/

F 3

unit

v

F 3

Third imaging unit

A

Head drive motor

Tool drive motor |+

Arithmetic
processor

Storage part

Image

* [ Calibration ,/221

data

Input/output redl

acquisition part[~J* T

Drive controller .~

~212

Calibration
controller

- 213

Index drive motor

Bonding controller [+-214

FIG. 2

FIG. 3

A 4

device

______ S, (110a)



3/23

-

v Ol

_\ __U.\_HJ._UH__U_[

oge

BOIE 4qolE

 s— — —  —

| s— | — | — -




4/23

G Old

_\\ = T mmxhwm Mm

oce qole E01€




5/23

9 Ol

YLl

051 _V|_ GLL 005
oL .

018
L)
20| . §
Y "_.“\ = |
! \_ G 02§
e0et ZLl— % eolg 221

D
/

\ 0zt~ \_ ,m,.&




6/23

s

Old

|||||||||

| | m— s |

W oel

N.&Q

uuuuuuuuuuu

KA

[ e - —]




7/23

Bottom-view image

122 —
— 123

311a]

310a

FIG. 8



8/23

6 Ol

|||||||||

1Z)

—_JJ J

| SN S— - -




100

220

9/23

320

FIG. 10



10/23

First top-view image Second top-view image
322 - — 322
320 — L 320
4 \
321 (¢ ¥qp) 321 (xp,¥p)

N

Index coordinates (Xk,Yk,Zk)

T AXa, AvYa)

l Calibratio
«—
values

Index coordinates after calibration (Xk+ A Xa,Y, + A Ya,Zk)

|

Target coordinates (X;,,Y1,.Z:,)

FIG. 11



11/23

¢l Old

EQLE

|||||||||||

@ ezl ?

0Z1~ _| —,N—

| d—




12/23

€l Old

<
A

1zl

[ e -]




13/23

vl Old

0s!t




14/23

Bottom-view image

122 —
— 123

311b

310b

FIG. 15



15/23

91 Old

Z
x Iﬁh
A
_
PR R R
! 7/ N ]
0ee or) 9068 ©0l€ R, OEL gy
LLL R
o:\ 021 o)




16/23

First top-view image Second top-view image
322 — — 322
310a— — 310a
! |
323 (xyyy)) 323 (xyv,)

NS

Index coordinates (XyYij)

(AXb,AYb)

l Calibration
values

Index coordinates after calibration (Xj+ A Xb,Yj+ A Yb,ZJ.)

l

Target coordinates (Xqy,Y+,Z1,)

FIG. 17



17/23

81 Old

|||||||||||

\ 0z _.\r ,WNF




18/23

S11

Execute the calibration control step

A

Execute the bonding control step

S13
NO
S14

All
bonding completed?

FIG. 19

\812




19/23

S11
Execute the calibration control step =
¢ S1101
n—1
S1102
Move the calibration index into the field
of view of the third imaging unit
-4
S1103

Adjust the heights of the third imaging unit
and the calibration index to match the nth
planned surface

.

Move the head portion so that the calibration
index falls on the focal plane of the first and

second imaging units

¢ S1105
Image the calibration [~
index
¢ S1106
Calculate the nth |~
calibration values
¢ S1107
n++ /

S1104

Retract the calibration /
index

FIG. 20




20/23

S12

Execute the bonding control step L~
¢ S1201
n<1 o

Pick up the semiconductor chip of |~
the nt layer

Adjust the height of the third imaging |~
unit to match the nt planned surface

'

Move the head portion so that the nt
planned surface and the focal plane fall
on the same plane

S1202

51203

S1204

Lower the bonding tool so that the nth planned
surface and thetﬁlanned contact surface fall on

S$1205

e same plane
S1206
Image the planned |~
contact surface
¢ S1207

Recognize the [~
reference position

S$1208

Move the head portion above the planned
placement area

planned surface and the focal plane fall
on the same plane

Image the planned |~
placement area

S1211

Determine the target
position

S1209

Adjust the head portion so that the nth =2

S1210

i S1212

Execute bonding -~

¢ S1213
|~

S1214




21/23

.

¢¢ 9Old

/

0ee

= = =

eQLg

BOlLE 490LE

e
.




22/23

¢¢ 9Old

¢ paje|dwod Buipuog (I

A ++U
A RAR 4
A Buipuoq 8jnosexg
[ARASS) %
uonisod
| 1961e) BY) BUIWIBIEQ
LIZLS %
eale Juswaoe|d
~ pauueld ay} sbew
0l¢lS

i

aue|d swes ay} uo |e} sue|d
| |edo} 8y} pue soeuns pauueld
8y} jey} os uoiod peay ayj jsn

u
fov

60¢1S

i

eaJe Juswaoe(d

] pauue|d ay} enoge uoipod pesy sy} SAON

80¢1S

-
L0C1S

i

uonsod aoualsjal
ay} aziubooay

i

90BINS 10BJUOD
~| peauueld ay) abew;

90¢IS 4

aue|d oWes oy} Uo ||e} 8BNS
10BJUOD pauueld 8y} pue aoeLns pauueld
#1 wU 8y} 1ey} os |00} Buipuog 8y} Jomo

GoegIs 4

Xapul uoielqied
~ ay) Joes8Yy
6011S *

Son|eA UoneIqied
~|  wuay eenojen

90LIS %
Xapul
] uoneiqiies sy abew
GOLLS %

sjun Buibew| puodes pue }sii 8y}
A0 aue|d [BD0} B} UO S||B) Xopul uoleldije

voLLS 8y} Jey) 0s uoinod pesy sy} 8O

i

9oens pauueld ,U 8y}
A yolew 0} Xxapul uoljeiqijed ayj pue yun
coLLS buibew! paiyy ay; Jo syybiay ay} 1snipy

!

1un Buibew

A _payreurjo main jo piey oy
20118 OJUI Xapul UonEeIqIied a8y} 8AON

!

J18ke| yzuayy Jo
| diyo 1oyonpuosiwes ay; dn yoig
[AVTAR




23/23

170°

"~ Third planned surface

“~ Second planned surface

"~ First planned surface

173a

150

FIG. 24





