2 2 JUN 2004 BONDI NG APPARATUS BACKGROUND OF THE | NVENTI ON 1. FleI? Rfﬁhﬁ?
I nvention 5 The present invention relates to a focusing function af g

i mge recognition canera for use for positioning a chip and a substrate

wi th high precision in a bonding apparatus- The present invention relates
to an i nprovenent of a focusing neans of a chip recognition canera
particularly in imge recognition 10 devices for automatically performng

i mge processing wi thout fuzziness. The present application is based on
Japanese Patent Application No. Hei. 10-321279 which is incorporated
herein by 15 reference. 2. Descript,i of the Related Art In the related
art, in order to focus an inmage recognition device in a bonding apparatus,
there were a nethod in which aukoEBihe APsHRRRGsWas performed by nmeans of
an optical unit with a built-in [aser displacenent neter, and a nethod in
whi ch focusing 20 was perforned on the basis of the thickness of a
substrate and the thickness of a chip mhlch were set in advance. However,
in the nethod in which aut ogg 5 ged by an optical unit

-}. KERO

] ARG N ERN
with a built-in |aser dlsplacenent neter there was a defect that the

bondi ng appargat 25,8 hve because two optical units were
requi red on e chrp side

5 The present invention relates to a focusing function of

an image recognition camera for use for positioning a chip and
a substrate with high precision in a bonding apparatus. The
present invention relates to an improvement of a focusing means
of a chip recognition camera particularly in image recognition
10 devices for automatically performing image processing without
fuzziness.
The present application is based on Japanese Patent
Application No. Hei. 10-321279 which is incorporated herein by
reference.

15 2. Description of fthe Related Art

In the related art, in oxder to focus an image recognition
device in a bonding apparatus, there were a method in which
automatic focusing was performed by means of an optical unit with
abuilt—in1aserdisplacementmeter,andanethodinwhichfocusing

20 was performed on the basis of the thickness of a substrate and
the thickness of a chip which were set in advance.

However, in the method in which automatic focusing was
performed by an optical unit with a built-in laser displacement
meter, there was a defect that the bonding apparatus became

25 expensivebecausetwoopticalunitswererequiredcnathechipside



- 1 - 22 JUN 2004 and on the substrate side. On the other hand, in

method in which focusing is perfornmed on the basis of the thlckne¥§ ﬁm 04
substrate and the thickness of a chip which are set in advance, at the
present time where positioning with high precision is 5 required as chips
are reduced in size, there arises a problemthat the position of the chip
recogni tion canera nust be set again manually if the anount of scattering
in the length of the bonding tool and the thickness of the chip exceeds
the focal depth of a lens. 10 SUWARY OO THE INVENTION It is an object of
the present invention to provide a device by which automatic focusing of
an i mage recognition canera for a chip can be achieved at a conparatively

| ow cost a%daotﬁ()'%qll'engu%ét%%&%r atie. abf, tRENGEhet MOV de thdorim@ in
apparatus in which inmage processing can be performed on the basis of a

sharp i magg i W s 7 Zi N85S f Smddhadn a ity ian die pesithienetken of a
substrate mnth hi gh precision. In order to solve the foregoing object,

accor di ng shipdetet 2Q il @IRNE HikkeRIsis0Bf Bhekepiwhprovitedet hondidvance,
apparatus. The bondi ng apparatus conprises a bonding tool for holding a

chip nounfed N pramumt Siné acker @anpek evabhiggmedchanhsohf preelievan g t he
bondi ng tool, a chip recognition canera for taking a picture of the held
chip fsommduwwesd sisdeh Dbs tre ehidpred detsdete,nghdeeiagises a problem that
the position of the chip recognition camera must be set again
manually if the amount of scattering in the length of the bonding
tool and the thickness of the chip exceeds the focal depth of a
lens.
10
SUMMARY OF THE INVENTION
It is an object of the present invention to provide a
device by which automatic focusing of an image recognition camera
for a chip can be achieved at a comparatively low cost in & bonding
15 apparatus, and, hence, to provide a bonding apparatus in which
image processing can be performed on the basis of a sharp image
without fuzziness, so that a chip can be positioned on a substrate
with high precision.
In order to solve the foregoing object, according to the
20 present invention, there is provided a bonding apparatus. The
bonding apparatus comprises a bonding tool for holding a chip
mounted on a mount surface, an elevating mechanism for elevating
the bonding tool, a chip recognition camera for taking a picture

of the held chip from a lower side of the chip, a detecting device

25 for detecting a contact between the chip on the mount surface and



25 for detecting a contact between the chip on the nount surface aQ%.%N%%M
JUN 2004 the bonding tool, and a controlling device for displacingthe
bonding tool in a direction of height froma position where the detecting
devi ce has detected the contact between the chip and the bonding tool by a
gquantity equal to a difference in the height 5 direction between the nount
surface and a focal position of the chip recognition canera to thereby

pl ace the bondi ng tool above .the chip recognition canmera. Features and
advant ages of the invention will be evident fromthe follow ng detail ed
description of the preferred 10 enbodi nents described in conjunction with
attached draw ngs. BRI EF DESCRI PTI ON OF THE DRAW NGS | n the acconpanyi ng

draw ngs: ;K Q. b&ndfn?‘: é&&?”ﬁéh& yi @&\h@iombﬁada@glaep%@t 43 spa awhingh t hb
t he present 1nventi Is applied; Fig. 2 is an explanatory di agram show ng

a load congfy cj'%‘d&ﬁln' i$Maf 8% E@%‘lbhoﬂfdﬁéf hit Ofteorfrl §.pck dtsicn whepleanateor y
dlagran1m2£n gjbondlngjiogl |§ contacted m?th a chip; and 20 Fig. 4 is an

expl anat org «H A AN BT & Nea L Nk dSted eQRYNcrachc tDesarvepti arhenidiihbend
descri bed bel ow about an enbodi nent 25 of the present invention wth
ref erence e Hbaddmawt 883 -byFadqu@n®i gl to a difference in the height
5 direction between the mount surface and a focal position of the
chip recognition camera to thexreby place the bonding teol above
~the chip recognition camera.
Features and advantages of the invention will be evident

from the following detailed dg;cription of the preferred

10 embodiments described in conjunction with attached drawings.

BRIFEF DESCRIPTION OF THFE DRAWINGS

In the accompanying drawings:
Fig. 1 is a schematic view of a bonding apparatus to which

15 the present invention is applied;

Fig. 2 is an explanatory diagram showing a load control

mechanism for position detection;

Fig. 3 is an explanatory diagram when a bonding tool is

contacted with a chip; and

20 Fig. 4 is an explanatory diagram when the chip is

recognized.

DETAILED DESCRIPTIONN OF THE PREFERRED EMBODIMENTS

Description will be described below about an empodiment

25 of the present invention with reference to the drawings. Fig.



| is a schematic view of a bonding apparatus in which the present

invention is used. The bondi ng apparatus shown in Fig. 1 is a fli)ZdlN g
bondi ng apparatus. The flip chip bondi ng apparatus has a bonding tool 3,
and 5 X-axis stage 4 and a Y-axis stage 5. The bonding tool 3 absorbs and
hol ds a chip 23. The bonding tool 3 further noves vertically in accordance
Wth a Z-axis drive unit | and rotates in accordance wth 0-axis drive
unit 2. The X-axis stage 4 is allowed to nove in the X-axis direction by
an X-axis drive notor 14. The Y-axis 10 stage 5 is allowed to nove in the
Y-axis direction by a Y-axis drive notor 15. On the Y-axis stage 5, there
are di sposed a substrate stage 6, chip trays 16, a chip relay stage 21

W th a hor ienéaécwémapclmr@w 4" § agsh Bind ARG ey eaNuh 88K th&birBsent
recognition canera 15 8 for taking a picturé of the chip 23 absorbed and

hel d by the,handing d apled. f no@ thediehridetifs threhiim 38.q.The iehiap

recognition canmera 8 i s used such a type that its focal position is fixed.

on the ot har; hanthp eiipsid adgpses0gition camera 7 and a | aser
di spl acenent ‘meter 20 for the substrate recognition 20 canera are noved

vertically by the pheaxilapdthyp Botrididg begeikens wethe eediondtogltbokng.
Thus, the bonding tool 3 is noved up and down by the Z-axis drive unit 1.

A serv® n{-Gixis stsee dsandZa axisx i istmgwtor The béndhegZAexl 3 @bseebgni t
1, and the Z-axis drive notor 11 is 25 connected to a notor controller 19.
2 2 JUN 2G0O@W holds a chip 23. The bonding tool 3 further moves vertically
in accordance with a Z-axis drive unit 1 and rotates in accordance
with €-axis drive unit 2. The X-axis stage 4 is allowed to move
in the X-axis direction by an X-axis drive motor 14. The Y-axis
10 stage 5 is allowed to move in the Y-axis direction by a Y-axis
drive motor 15.
On the Y-axis stage 5, there are disposed a substratestage
6, chip trays 16, a chip relay stage 21 with a horizontal chip
mount surface 31 formed thereon, and a chip recognition camera
15 8 for taking a picture of the chip 23 absorbed and held by the
bonding tool 3 from the lower side of the chip 23. The chip
recognition camera 8 is used such a type that its focal position
is fixed. On the other hand, a substrate recognition camera 7
and a lasexr displacement meter 20 for the substrate recognition
20 camera are moved vertically by the Z-axis drive unit 1 together
with the bonding tool 3.
Thus, the bonding tool 3 is moved up and down by the Z-axis
drive unit 1. A servo motor is used as a Z-axis drive motor 11

of the Z-axis drive unit 1, and the Z-axis drive motor 11 1is

25 connected to a motor controller 19.



Thi ckness .data of a reference substrate and thickness data of a reference
chip are put into the motor controller 19 in advance. The oper a7 dbiNdfjit he
Z-axis drive unit 1 in a chip delivery step is established such that the
bondi ng tool 3 noves 5 down and once stops just in front of the chip 23 in
accordance wth a set value determined in accordance with the thickness of
the reference chip, and the bonding tool 3 thereafter noves down

gradually. The Z-axis drive unit 1 is provided with a position 10 detecting
| oad control mechanism9_ Fig. 2 is an explanatory diagram show ng the
position detecting |load control nmechanism9. The position detecting | oad
control nmechanism9 is constituted by the Z-axis drive notor 11; a Z-axis

bal | screw 12 rotafed 6d s B¢ Sa Hré e eMEOrsdBs t@ateohnd- 8xiiskakabt 10
15 attached to the Z-axis ball screw 12 so as to nove vertically in

accor dancey Wi byt Ber&p6pEhoa OfipheZpani snkal thechewoiZomraiter 19 der 13

and a |l oad neasuring load cell 18 which are fixed to the tool Z-axis shaft

10; the bepfidikéd oohrnd gjedahllipmtdmatiad z-tax ihedmive suhiter 1 18naadchip
suspended so as to be nounted on the load 20 cell 18 through an contact

pl ate 30; e IGRAY dtepMiischskadd isheidosmahi thatsthedobadkngriorel hi Moysd
cell 18; and the notor controller 19 for perform ng torque control of the
Z- axi s5 baldowrs carev dize speess coretr dln dfrdrite dforidienghtiqp|2 33, ireta@ COTRENRR or
controller 19 recogni zes the position of contact between the 25 bondi ng
tool 3 andvitte iy 23lbasddtenmioad infareerdencereitpHehe Ehickness of
the reference chip, and the bonding tool 3 thereafter moves down
gradually.
The Z-axis drive unit 1 is provided with a position
10 detecting load control mechanism 9. Fig. 2 is an explanatory
diagram showing the pbsition detecting load control mechanism 9.
The position detecting load control mechanism 9 is
constituted by the z-axis drive motor 11; a Z-axis ball screw 12
rotated by the Z-axis drive motor 11l1; a tool Z-axis shaft 10
15 attached to the Z-axis ball screw 12 so as to move vertically in
accordance with the rotation of the Z-axis ball screw 12; an air
slider 13 and a load measuring load cell 18 which are fixed to
the tool Z-axis shaft 10; the bonding tool 3 slidably attached
to the air slider 13 and suspended so as to be mounted on the load
20 cell 18 through an contact plate 30; a CPU 17 to which load
information is fed back from the load cell 18; and the motor
controller 19 for performing torgue control of the 2-axis ball
screw 12, speed control of the bonding tool 3, etc. The motor

controller 19 recognizes the position of contact between the

25 bonding tool 3 and the chip 23 based on load information from the



2 2 JUN 2004 CPU 17 and rotary encoder feedback fromthe Z-axis driyv nﬁtor
11. The contact between the bonding tool 3 and the chip 23 is deiéc@gilﬁy
the position detecting | oad control nmechanism9 5 as follows . As shown in
Fig. 2, the Z-axis drive notor 11 operates so that the Z--axis ball screw
12 attached to the Z-axis drive notor 11 is rotated. The tool Z-axis shaft
10 noves down in accordance wth the rotation of the Z-axis ball screw 12,
and the bonding tool 3 also noves down accordingly. The bonding tool 3
once stops 10 noving down to an extent that the bonding tool 3 is not in
contact wth the chip 23 on the chip nmount surface 31 of the chip relay
stage 21. After the tenporary stopping, the bonding tool 3 makes a soft

| andi ng OEpghgﬁBhB 231359 Wntbdarsebewbdth ifRod taege-akislBrivermador
m crons to 200 mcrons- Thus, the bonding tool 3 is controlled based on the

hei ght thereof at the first stage, thereafter the descent speed of the
bonding tool 3 is lowered, and the bonding tool 3 is controlled based on

the | oad onto therqH0adgeldt PRrwbes aort dohdimnessucd Gn aie tale ghdp ad
that time 20 is detected by the |load cell 18. In this enbodi ment, the | oad

cell 18 igsapeargeds oyt it poeiltaat deklect8nghdwsda costt redl gechenisrgPans
when the contact pressure on the chip 23 takes a set value of 5. grans-

The descenls 5611 besbongs sgctooin Fiigs 31 apyeed-azslisghtilvye petorel EoREadtrfg
with the chip 23. The bonding tool 25 3 further noves down during the range
of from 1@@ vhatartse £6a238 ball screw 12 attached to the Z-axis drivemotor
11 is rotated. The tool Z-axis shaft 10 moves down in accordance
with the rotation of the Z-axis ball screw 12, and the bonding
tool 3 also moves down accordingly. The bonding tool 3 once stops
10 moving down to an extent that the bonding tool 3 is not in contact
with the chip 23 on the chip mount surface 31 of the chip relay
stage 21.
After the temporary stopping, the bonding tool 3 makes
a soft landing on the chip 23 and with a set width in a range of
15 from 100 microns to 200 microns. Thus, the bonding tool 3 1is
controlled based on the height thereof at the first stage,
thereafter the descent speed of the bonding tool 3 is lowered,
and the bonding tool 3 is controlled based on the load conto the
load cell 18. The contact pressure on the chip 23 at that time
20 is detected by the load cell 18. 1In this embodiment, the load
cell 18 is arranged so that the load cell 18 shows a set value
of 5 grams when the contact pressure on the chip 23 takes a set
value of 5 grams. The descent of the bonding tool 3 is stopped

slightly before contacting with the chip 23. The bonding tool

25 3 further moves down during the range of from 100 microns to 200

-6 -



-- 6 2 2 JUN 2004 mcrons, and the height of the bonding tool 3 is
detected when the load cell 18 shows the value of 5 grans. In det@']M@ﬂﬁ
contact plate 30 for contacting with the 1load cell 18 is provided gn an
upper portion of the bonding tool 5 3, so that the whole weight of the
bonding tool 3 is |oaded onto the load cell 18 through the contact plate 30
during the noving down of the bonding tool 3. Wen the bonding tool 3
contacts with the chip 23, the chip 23 begins to receive the weight of the
bonding tool 3 and the |load onto the load cell 18 is reduced. 10 The
bondi ng tool 3 contacts with the chip 23 at the nonent just when the |oad
detected by the load cell 18 indicates the set value (load of 5 grans).

Posi tion pnt-oume| @t Hehate itdne des thebbahaeadf temiasvakuacobctiee ehender
of the Z-axis drive motor 1 I”. This position varies in accordance with a

change of ihe Jlanotde1S of dihevdonk ngalwelodrs agvansati on of the thickness
of the chip due to thermal expansion or friction. This positional

variation wll berewekaiinedtwet Bonthet epret & e rxprdratomg diiddr siveof
Fig. 3 showing the state where a chip 23, 24 or 25 is in contact wth_a
bondi ng t gelad3cern 1338 20 fgihevided anglke oppehepdet fonsef Jitde bomdding t8odhows
the state where the reference bonding tool 3 is in contact with the
ref er ence 3chkp 2Raputhenwitdike orgiphowit ther baodisg. tdhd IdcoAPadast CARE e
fromthe left in Fig. 3 shows the case where the bonding tool 3 has no
error fromhie 4 osef eedicé8whhieughetbhi grPUR¢E RIRERe}0 during the moving
down of the bonding tool 3. When the bonding tool 3 contacts with
the chip 23, the chip 23 begins to receive the weight of the bonding
tool 3 and the load onto the load cell 18 is reduced.

10 The bonding tool 3 contacts with the chip 23 at the moment
just when the load detected by the load cell 18 indicates the set
value (load of 5 grams)}. Position information at that time is
obtained from a value of the encoder of the Z-axis drive motor
11. This positionvaries in accordancewitha change of the length

15 of the bonding tool or a variation of the thickness of the chip
due to thermal expansion or friction. This positional variation
will be explained with reference to the explanatory diagram of
Fig. 3 showing the state where a chip 23, 24 or 25 is in contact
with a bonding tool 3 or 33.

20 The rectangle on the leftmost side in Fig. 3 shows the
state where the reference bonding tocl 3 is in contact with the
reference chip 23 put on the chip mount surface 31. The second
rectangle from the left in Fig. 3 shows the case where the bonding

tool 3 has no error from its reference while the chip 24 is thicker

25 than its reference because of anerxor in manufacturing. Poslition



25 than its reference because of an error in manufacturing. Position 7 2 2
JUN 2004 information in this state where the bonding tool 3 and th HNQ

24 are in contact shows a higher position than the reference posif?g ) %%e
third rectangle fromthe left in Fig. 3 shows the case 5 where the bonding
tool 3 has no error fromits reference while the chip 25 is thinner than
its reference because of an error in manufacturing. Position information
in this state where the bonding tool 3 and the chip 25 are in contact
shows a | ower position than the reference position. 10 The rectangle on the
rightnmost side in Fig. 3 shows the case where the chip 23 has no error
fromits reference while the bonding tool 33 itself has got |onger.

Positon LIQLIRL A 1] il s3bateupaere he,Beadhpo, 409! 3 3Nt d e ¢!

. @g p
23 are in-“contact ~shows a higher position than the’reférence position” 15

The cont acl bislavesn ther &% Parduand hhenbendbogs tog! «fan tyietenieadren (e

chi p nount 'surface 31 of t pre sta n this enbodinment. In
t he case erq e chip 23 is supplied by face-up, it is also possible to
performthe détection by using a chip reversing head as the chip nount

surface 31. It is @{sSen20qPosstHh& & 1int eak 1he Gonkagt Pehweenthbe el p
23 and the bonding tool 3 by using the Y-axis stage 5 or the chip tray 16

as thes chigper®uwie BEdaney odl NiHgs Y izartalfirdon Gay e feiraidwedniNext ,
t he procedure of image processing as a whole wll
the chip 25 is thinner than its reference because of an error in
manufacturing. Position information in this state where the
bonding tool 3 and the chip 25 are in contact shows a lower position
than the reference position.

10 The rectangle on the rightmost side in Fig. 3 shows the
case where the chip 23 has no error from its reference while the
bonding tool 33 itself has got longer. Position information in
this state where the bonding tool 33 and the chip 23 are in contact
shows a higher position than the reference position.

15 The contact between the chip 23 and the bonding tool 3
is detected on the chip mount surface 31 of the chip relay stage
21 in this embodiment. 1In the case where the chip 23 is supplied
by face-up, it is also possible to perform the detection by using
a chip reversing head as the chip mount surface 31. It is also

20 possible to detect the contact between the chip 23 and the bonding
tool 3 by using the Y-axis stage 5 or the chip tray 16 as the chip
mount surface 31 if high horizontality can be obtained.

Next, the procedure of image processing as a whole will

be described. First, as for the substrate 22, the substrate 22

25 in a desired position of a not-shown loader portion is picked up,



be described. First, as for the substrate 22, the substrate 22 2? in g
desired position of a not-shown |oader portion is picked up, 2 2 @ﬁ 5 HM
and noved onto the substrate stage 6. This state is shown as the substrate
22 in Fig. 1. After that, the x-axis stage 4 and the Y-axis stage 5 are
noved so that the substrate recognition canera 7 is |ocated just above the
substrate 22. The distance to the 5 substrate 22 is neasured by using the

| aser displacenment nmeter 20 for the substrate recognition canmera so as to
judge the thickness of the substrate. Then, a difference between the
reference thickness of the substrate 22 which is set in advance and the

t hi ckness of the substrate 22 which is a target for bonding 10 is

cal cul al edy fhobRA bl BB%nd MERRPLEdTRALLRNG] I {L1306R K8 shbbEILERel S

fed back e anount -axi s novenen the substrate recognition

canera 7, 59, ] tgé r%gghrp'i?ﬁg;‘?sﬁi.”%f@erpﬁﬁﬁ””@f‘ijeVﬂ—tan_stﬁ diiz7d neshd Nest

as for the chi ipin a'desired position 15 in the chip tray 16 is

pi cked UprQBéxaisngtc‘a%@()%r@ fkvands phach + ABRCH@n: SAa ¢ &Nt JBMed T @ahleachi p
nmount surface 31 of the chip relay stage 21. This state is shown as the

chip 23 i Kig.1deathfd efudthalbodda ne aips Stage 2p andhlehdi¥taxice sbagaeb
are noved so that the chip 23 on the chip relay stage 21 is | ocated just

20 below thayhondia @2 6ol ndasur UMY asdonrdithieon asklte dispdiavgreod] M@teoyves
down and contacts with the chip 23. Wen the load cell 18 detects
pr edet er m2ped o Ret s yessat €, rédeghbniibngcénetra3spsast tppdddgsvithg down,
and position information of the Z-axis drive
thickness of the substrate. Then, a difference between the
reference thickness of the substrate 22 which is set in advance
and the thickness of the substrate 22 which is a target for bonding
10 is calculated. At that time, the above-mentioned difference in
thickness is fed back to the amount of Z-axis movement of the
substrate recognition camera 7, so that image processing 1is
performed without fuzziness.
Next, as for the chip 23, a chip in a desired position
15 in the chip tray 16 is picked up by a not-shown pick and place
mechanism, and moved onto the chip mount surface 31 of the chip
relay stage 21. This state is shown as the chip 23 in Fig. 1.
After that, the X-axis stage 4 and the Y-axis stage 5 are moved
so that the chip 23 on the chip relay stage 21 is located just
20 below the bonding tool 3. In such a condition, the bonding tool
3 moves down and contacts with the chip 23. When the load cell
18 detects predetermined contact pressure; the bonding teol 3 1is
stopped moving down, and position information of the Z-axis drive

motor 11 at this time is obtained. The bonding tool 3 absorbs

25 the chip 23.



nmotor 11 at this tine is obtained. The bonding tool 3 absorbs 25 the chip
23. - 9 2 2 JUN 2004 Succeedingly, the bonding tool 3 is moved up 2bJUN 2004
hi gher position than a focal position 41 of the chip recognition canera 8
After that, the X-axis stage 4 and the Y-axis stage 5 are noved so that
the chip 23 absorbed onto the bonding tool 3 is located 5 just above the
chip recognition canera B. After that, the bonding tool 3 is noved down so
that the |ower surface of the chip 23 absorbed thereon is located in the
sane height as the focal position 41. That is, with reference to the
position where the contact between the bonding tool 3 and 10 the upper
surface of the chip 23 has been detected, the bonding tool 3 is displaced

in the height diregidQiedinhdly A bosdyaly tb81the didheicenpetd ne tignkai ght
direction between the chip nount surface 31 and the focal position 41 of

the chip g i dh amasRERE8c81 pddidihwess 41 BrotHercH Dp Fadcdyrihel shidameent
surface 31 with the focal position 41, the height of the bonding tool 3 at

the timegof agatacthag, WHdxtheiehi{hdd i sndefhecedxandttmyes Zed movid
the difference in the height direction between the height at the tinme of
cont act i nganitHat hheclihip23 3aadsbhieedt andar théevghdi2§ newnbr3 Zed liovaaddance
is calculated. when the bonding tool 3 noves to the focal position 41,
this dbffenenceabhove hehdeclyhp decegblononi samakendi.-nt o consi deration to
mat ch the chip nmount surface 31
After that, the bonding tool 3 is moved down so that the

lower surface of the chip 23 absorbed thereon'is located in the

same height as the focal position 41. That is, with reference

to the position where the contact between the bonding tool 3 and

10 the upper surface of the chip 23 has been detected, the bonding
tool 3 is displaced in the height direction by an amount egual
to the difference in the height direction between the chip mount
surface 31 and the focal position 41 of the chip recognition camera
8.

15 Thus, in order to match the chip mount surface 31 with
the focal position 41, the height of the bonding tool 3 at the
time of contacting with the chip 23 is detected and memorized.
And the difference in the height direction between the height at
the time of contacting with the chip 23 and the standard height

20 memorized in advance is calculated. When the bonding tool 3 moves
to the focal position 41, this difference in the height direction
is taken into consideration to match the chip mount surface 31
with the focal position 41.

Since the chip mount surface 31 is in the same level as

25 the lower surface of the chip 23, 24 or 25 whichwill be an observed

- 10 -



with the focal position 41. Since the chip nmount surface 31 is in the sane
level as 25 the lower surface of the chip 23, 24 or 25 which will2bélallh
observed - 10 - 2 2 JUN 2004 surface, the | ower surface of the chip 23, 24
or 25 is always located in the focal position 41 of the chip recognition
canera 8, as shown in Fig. 4, if the bonding tool 3 is positioned in the
above- nenti oned di spl acenent position. As a result, inage 5 processing can
be perforned upon the chip 23, 24 or 25 absorbed on the front end of the
bondi ng tool 3 wi thout fuzziness. In the above-nmentioned configuration, the
present invention has effects as follows. First, froma position where a
detecti on neans has detected the contact between a chip and a 10 bondi ng

tool . theondld topl iéw%sﬁ%?gﬁge'aftbﬁehéhggt 28], 9gt b@n 2 sby saR1gRRUNt

equal to a erence int direction betweén a chip mount sirface

and a focg' oA 13 t@le Fo€RNPp ngwahtwnofcﬁr@r@%p ddiaigrihe diprdineg &t ool

is | ocated above the chlp recogni tion canmera. Accordingly,” the | ower

surface ofg the shbfn 1f Pﬁ% alpays treateshing thw f gcak positiened!in ithe
therefore possible to performinage processing on the basis of a sharp

i mage W t heidve izl 1B86d SDsphatembnt Sppessibhe tms periesulposiiinagai ng
with high precision. Second, not a | aser displacenent neter but nmeans for

20 detect i@ ded el Weeparfe rakid uped the dbagi bg, t polor S2useddorfoed
measuring a deviation of the thickness of the chip or the length
on the front end of the bonding tool 3 without fuzziness.
In the above-mentioned configuration, the present
invention has effects as follows. First, from a position whexe
a detection means has detected the contact between a chip and a
10 bonding tool, thebonding tool is displaced in the height direction
by an amount equal to a difference in the height direction between
a chip mount surface and a focal position of a chip recognition
camera so that the bonding tool is located above the chip
recognition camera. BAccordingly, the lower surface of the chip
15 is always located in the focal position. It is therefore possible
to perform image processing on the basis of a sharp image without
fuzziness, so that it is possible to perform positioning with high
precision.
Second, not a laser displacement meter but means for
20 detecting contact between the chip and the bonding tool is used
for measuring a deviation of the thickness of the chip or thelength
of the bonding tool. It is therefore possible to attain an
automatically focusing function at a comparatively low cost.

A load cell is used as the detection means and

25 predetermined contact pressure is detected by using the loadcell,

- j1 -



of the bonding tool. It is therefore possible to attain an auto i
el L4 il

focusing function at a conparatively low cost. Aload cell is us
detection neans and 25 predeterm ned contact pressure is detected by using
the load cell, - 11 22 JUN 2004 so that the contact between the chip and

the bonding tool is detected and the height as reference for novenent is
defined. Accordingly, there is no scattering in the detection conditions,
so that, as an effect in the enbodinent, it is possible to define 5 a
posi tion under fixed conditions even if there is a change in the |ength of
t he bonding tool or there is a variation in the thickness of the chip.

Al t hough the invention has been described in its preferred fornmed with a

certain degy 68, 0f P teSHE 3EL t ¥etlhbehSthdOcHAgersHORA ! Bk dliRe RIRIEAls
di scl osure of the preferred formcan be changed in the details of

const ruct iqut ated Naddier §8NHENght 08s aBdeabhargerRNoRkmRaAlt S sWiddTduled .
departing fromthe spirit and "the scope of the invention as hereinafter

claimed. 13c2oddhUy13004n\AHAT: ¢ SdEARMEY LBy in tAchdditk: ¢rgi eppanatitsons,
conprising: a bonding tool for holding a chip nounted on a nount surface;
an el evat istg theehanksam fef £ @ edat t hg aabel hoeit ngit is possible to define
5 a position under fixed conditions even if there is a change in
the length of the bonding tool or there is a variation in the
thickness of the chip.
Although the invention has been described in its
preferred formed with a certain degree of particularity, it is
10 understood that the present disclosure of the preferred form can
be changed in the details of construction and in the combination

and arrangement of parts without departing from the spirit and

the scope of the invention as hereinafter claimed.
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tool; a chip recognition canmera for taking a picture of said heli @@L@
froma |l ower side of said chip; a detecting device for detectingz g%t
between said chip on said nount surface and said bonding tool; and a
controlling device for displacing said bonding tool in a direction of

hei ght fro posi ki ere.said detecting device has detected the
cont act be?&ggngéa?%ﬂegﬁgpﬁghd said bonding tool by a quantity equal to a

difference in the height direction between said mount surface and a focal
posi ti on of sai? chiR &eco nition canmera to thereby place said bonding
t ool above said*chip 8€Sgﬁ9tPBHaééﬁBPapoﬁPrAsﬁﬁﬂﬁod for recognizing a

chip to be bondgdngRdidgSbshr e ¢IMRfiing N0 &Ii?aggncﬂfﬁté@@:{‘ga %Qﬁﬂgi ng

tool contact an upper surface of the chi'p noun on a nount surface to
hold the chirpfagahdd detect a hei ght position of the upper surface of the

i oct on by aneAmoUH BHUN 5ok er Efce 4hF VAT hePgHe dPy Rt TEn
bet ween t heoobpunt surface and the height position to thereby natch a | ower
surface of the aC@H%S“Egcggﬁggﬁénpgéﬁéég ?bghgggﬁﬁfggiyfgld¥gmg?' 13
said held chip from a lower side of said chip:
a detecting device for detecting a contact between
said chip on said mount surface and said bonding tool;
and
a controlling device for displacing said bonding
tool in a direction of height from a position where said
detecting device has detected the contact between said
chip and said bonding tool by a quantity equal to a
difference in the height direction between said mount
surface and a focal position of said chip recognition

camera to thereby place said bonding tool above said chip

recognition camera.

2. A method for recognizing a chip to be bonded on
a substrate comprising steps of:
making a bonding tool contact an upper surface
of the chip mounted on a mount surface to hold the chip
and detect a height position of the upper surface of the
chip; and
displacing the bonding tool holding the chip in
a height direction by an amount equal to a difference in
the height direction between the mount surface and the
height position to thereby match a lower surface of the

chip with a focal peint of a chip recognition camera.
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