"W RE BONDI NG APPARATUS" The . present invention relates to a wire bonding.,
agpar agus and, nore particularly, to a systemof noving a field of view of
a recognition unit used in the wire pbondi ng apparatus. 5 As
shown in Figure:l, in a conventional w re bonding apparatus by using
pattern recognition, in fabricating a sem conductor device such as a@ggﬂq
sh~cal l ed wire bondi ng step is included in which electrodes (first bondi ng
positions, pads) of a circuit 10 elenent 1 of a sem conductor device pellet
and the tips of leads 3 extending arcund €he pellet 1 are connected by
means of wires 5 such as gold wires and alum numw res, through the wire.
bondi ng work. The bondi ng positions of those are previously set as
reference 15 positions. As a practlcal natter however t he bondi ng
positions are general |y diffcERE {BONDING APPARA L2 p03|t|ons due to the
accuracy of nounting of the pellet 1 and the | eads 3. Therefore, it is
necessary to correct the bonding positions by neasuring an anount 20 of the
di spl acenent of the bond| ositions fromthe ref nce,ones. . As one of
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of moving a field of view of a recognition unit used
.in the wire bonding apparatus.

5 : As shown in Figure 1, in a conventional wire
bonding apparatus by using patterh recognition, in
fabricating a semiconductor device such as an IC, a
so-called wire bonding step is included in which
electrodes (first bonding positions, pads) of a circuit

10 element 1 of a semiconductor device pellet and the tips
of leads 3 extending around the pellet 1 are connected
by means of wires 5 such as gold wires and aluminum
wires, through the wire bonding work. The bonding
positions of those are previously set as reference

15 positions. As a practical matter, however, the bonding
positions are generally different from the reference
positions due to the accuracy of mounting of the pellet
1l and thé leads 3. Therefore, it is necessary to

~ correct the bonding positions by measuring an amount

20 of the displacement of the bonding positions from the
reference ones. As one of the measuring methods, it
has been proposed automatically to.measure the amount

- of the displacement by a pattern recognition technology
using an artificial visual ;ensing means such as a

25 television camera.



gr-obtaining t he respective positions of the bonding pads 2 on a pellet 1
1&; | aced fromthe reference positions, a single or a plurality of
epgnition marks is placed within'a field of view 5 of an industri al e
tef'evi sion canera (1TV) and an anount of the displacenent of the
recognition mark fromthe reference position is automatically recogni zed
thereby to correct the positions of the respective pads 2. This nethod is
simlarly applied for the nmeasurenent 10 of the displacenent of the |eads.
Accordingly, the description wll ptogeed about the neasurenent of the
pell et side alone. In this nmethod, however, the position of the field of
view of the ITV is fixedFoftsbtdiming\ e t8SpettEpvacpsBitishst B¢ bondi ng
positions is 15 large, it can not place the recognition mark within the _
field of viewthEhibonding ipades2romeal pelbetel dédisplacelefrbmgthe Figure 2.
In the figure, reference nuneral 1 designates a pellet, 6 a pellet '
recogni ti on néaerance positionse posingbe of ahpluaralityfofi ew of the
camera; 1' and 6' the displaced positions, i.e. the real positions, of the
pel | et and t h&FATELIQNR MARKS ok REAQed gwikthin ai fiieldt 0 vwiewd of view
' l.acenent, of 25 the bonding position correctly
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reference position is automatically recognized thereby

to correct the positions of the respective pads 2.
This method is similarly applied for the measurement

10 of the displacement of the leads. Accordingly, the
description will proceed about the measurement of the
pellet side alone. In this method, however, the position
of the field of view of the ITV is fixed. Therefore,
when the displacement of the bonding positions is

15 large, it can not place the recognition mark within
the field of view.

This Qill be described in more detail
referring to Figure 2. In the figure, reference numeral
1 designates a pellet; 6 a pellet recognition mark,

20 7 a reference position of the field of view of the
camera; 1' and 6' the displaced positions, i.e. the
real positions, of the pellet and the pellet
recognition marks; 8 an origin of the field of view.

In oxrder to recognize the displacement of

25 the bonding position correcfly by using the conventional

fixed view method, it is necessary to set the accuracy

of the mounting of the pellet 1' within a fixed value



- 3 - to prevent the pellet frombeing out of the field of view In the (}9

ase @f the resin sealing package device in which the pellet is nounted o
metal frane through Au-Si eutictic alloy, the accuracy of the pellet 5

nmounting is controllable relatively easily. However, in the case of the

gl ass seal iing package device in which the pellet is nounted on a ceram c

Lhrough a low nelting point glass, it is very difficult to control the

pel l et nounting accuracy. This difficyulty is always 10 a problemin

attenpting fully to automate the mATe3bUnding of the glass seal ed el enent.
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the prior art, jfespresenbeioVelibon bAS ascaPachi e the peduete a wire

bondi ng apparat’us allow ng a goo re bonding. According to the present

i nvention ther grbgnPiRyi #80con¥io218B1di Palappoeaiueabal i r Bowevdng a 25
first group of bonding positions disposed on a first menber with a second
group of associ phegshdopals@80ofothéi ghasei spaltfgopaskageodevieebdn one of

el ¢ which the pellet is mounted on a ceramic through a low
melting pointlglass, it is very difficult to control
the pellet mounting accuracy. fhis difficulty is always
10 a problem in attempting fully to automate the wire
bonding of the glass sealed element. The difficulty
in controlling pellet mounting accuracy is particularly
noticeable in the case of dual-in-line glasé (referred
*  to as DILG) sealing devices in which the pellet is
15 mounted on a ceramic substrate through low_mélting
point glass. Therefore, this is always a problem in
attempting to automate the recognition steb in the
‘wire bonding of the DILG sealing device.
| With the view of eliminating the above-
20 mentioned problems of_thé prior art, the present
._inveniion has as an 6bject to provide a wire bonding
apparatus allowing a goéd wire bonding.
~ According to the present invention there is
provided a wire bonding apparatus for wire bonding a
25 first group of bonding positions disposed on a first
member with a second gfoup of associates 5onding

positions disposed on a second member, one of said



ratus conprising: a recognition neans having a field of view for

cting a presence of the recognition mark in the field of view and fo?
identifying a position of 5 the detected recognition mark in the field of
view, neans for successively noving the field of view of said recognition
nmeans in a predeterm ned manner when the recognition mark is not detected
until such time the recognition mark fa ls within the field of view and
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provides a wre par at us omatically w re bonding

sem conduct@r ¢ &) deyE Coselodeddateat iRyl predente U tid¥etidtnition
conprising: an opto-electrical camera neans having a field of view for

viewi ng a regeenihi ENenBiklanof vieicandutorr identifying ecqwsition refns
for detecting and recognizing a location of an image captured in the field
of view ®f the detectedOrecegnition mark dar thet ifdelshqflutvieyneaeansr
conputing a location of the imge in dependence upon a result of

recogni t i onfenppuceessivelyamdvingoghet £delde ofs view afordid neans for
judging a result of a conputation supplied fromthe position correction
conputi ng reeeegnitionsmeans inr acpysdetermined mannar yheR L i n the
field of

gé%k- first and second nenmbers having at | east one recognition mark, the
e

recognition mark is not detected until such time the

" recognition mark falls within the field of view, and means

10 for computing the positions of said bonding positions based
on a detected position of the recognition mark in the
control of the bonding'aﬁpafatus_to achieve a wire bonding.
A preferred aspect of the invention provides a wire bonding
apparatus for automatically wire bonding semiconductor

15 devices loaded on a movable table, the apparatus comprising:
an opto-electrical camera means having a field of view for
viewing a recognition mark on a semiconducﬁor device; a
recognition'meané for detecting and recognizing a location
of an image captured in the field of view of the camera

20 means; position cdrrection computing means for computing
a location of the image in dependence upon a result of
recognition suppliéd from said recognition means; and
control means for judging a result of a computation
supplied from the position coﬁrection computing means and,

25 when a recognition mark is not detected in the field of



such ginme the recognition mark falls within the field of view and
ontrolling the bonding apparatus to achieve a wire bonding follow ng
recognition of :<the 5 recognition mark in the field of view. Preferably the
control neans noves the field of view successively in a series of steps
Mben a recognition mark is not detect in the field of view. Preferably
al so the sem conductor device includéS at |east two 10 recogni tion marks
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t he acconpanyi ng aw ngs I C Fig.-17s a plan view, illustrating a
part of an chlRydMANWwite dordirky mfidveadjs réa:cﬁ,fﬁ ; i nE atRe
| ustr

sem conductor device; Fig. 2 is a plan view for i ating a situation
where a 5eceglidgndt iGN Hard itpithe fiskay o adiawen a conventi onal
technique is used for fabricating the sem conductor device; 25
Figs. 3a and 3b are a [Hrefexahiyrthe mkmmm%&#hakﬁhemoﬂﬁ l'ine
[1Tb-111b of Flg 3a

view successively in a series of steps when a recognltlon

view, causing the field of viewto nove in a predeterm ned manner until(lg

mark is not detected in the field of view. Preferably
also the semiconductor device includes at least two
10 recognition marks which are disposed at relatively fixed
positions, and-yherein said control means, after a first
of the recognition marks has been detected, is adapted
to move the field of view in dependence upon the result
of the detection of the first recognition mark.
15 ' The present invention will be further apparent
| from the following description taken in cennection with
the accompanying drawings, in which:
Fig. 1 is a plan view, illustrating a part of
an arrangement of a pellet and leads in assembling a
20 semiconductor device; |
Fig. 2 is a plan view for illustrating a
situation where a recognition mark can not be recognized
when a conventiénal technique is used for fabricating the
semiconductor device;
25 o ~ Figs. 3a and 3b are a plan view and a cross

sectional view taken along line IIIb-IIIb of Fig. 3a



of a semiconductor device as an object to be bonded by the DI LG seal i ng
nmet hod to which the present invention is preferably applicable; Figs. 4 and

aﬂa e plan views illustrating 5 exanples of a method for noving a field of ~ ¥
Vi according to the invention; and Fig. 6 is a block diagram.of a view
control systemfor a fully automated wire bonder to which the present X

I nvention is incorporated. 10 Referring to the draw ngs, and WA

nmore particularly to Figs. 3a and 3b, a ceram ¢ package body 104 includes a ~
sem conduct or device pellet 101 pravigled with a sem conductor integrated
circuit on which fourteen bonding pad el ectrodes 102a to 122n 15 are

arranged.” The pgl belsemichndiRtcl ddvd et alidh B jeae 9 de Whdg neans of
a lownelting point glass 105 for fixing. Leads 103a to 103n leading to the

exterior are pbygvithed DILG assalitig trdthddad aiicterthadordsenit odes 102a to
102n of the pellet 101. The 20 leads are nmounted to the ceram c package
body 104 by nednveotienfiis prefexablyuappisiadisléow nelting point gl ass
106. The pellet and the | eads are provided with recognition marks 116 and_
117, respectively. Any r 8d@sni t ardd lazgi @i an viewsiillustrakinge pel | ef
25 can be adopted since if they_have a clear brightness the edge thereof

can be used?as®XaRRLRS Phe apmetthoad, faxy mastingy 3 dekekdof NiLeMI ti ng poi nt

| ass . . .
9 according to the invention; and

Fig. 6 is a block diagram of a view control
system for a fully automated wire bonder_to_which the
present invention is incorporated.

10 Referring to the drawings, and more
. particularly to Figs. 3a and 3b, a ceramic package
body 104 includes.alsemiconductor device pellet 101
provided with a semiconductor integrated circuit on
which fourteen bonding pad electrodes 102a to 1l22n
15 are arranged. The pellet is bonded on the ceramic
package body 104 by means of é_lowhmelting point glass
+ 105 for fixing. Leads 103a to 103n leading to the |
exterior are provided corresponding to the fourteen
pad electrodes 102a to 102n of the pellet 10l. The
20 leads are mounted to the ceramic package body 104 by
means of a fixing means such as the low-melting point
glass 106.. The pellet and the leads are provided with
recognition marks 116 and 117, respectively. Any
recognition mark such as the wirings and the pellet
25 can be adopted since if they have a clear brightness
the edge thereof can be used as a mark. The DILG

sealing method uses the low-melting point glass



-7- particularly for a fixing agent while high precision is required iy
positgoning the pellet and | eads relative to the package body. This na

ft “difficult to precisely control a position of the pellet and also 5 the
leads. This-often brings about a situation that the recognition marks 116,
117 of the.pellet and also the leads fail to fall wthin a field of view of
Qscanmera. A preferred enbodi nent of a wire bonding 10 apparatus according
to the invention, which is well adapted for the w re bonding of the

senm conduct or conponent by the DI LG sedl img nethod, will be described. A
‘'sequence of novenents_and pasitions qQf an origin.8 of a_field of, view, and
a range of theP3FEdcHLETLy fpp B’SEIJ'M iatge,qtg.vggg.e thé"%‘ RFEF4 M ence

posUen of thegorialtyth shechdhdty Shalioh Sopn, Lo (e ol n
o L1, Posi L ongy GhHLANGS ORGP REANCe AN b . s At 20
eshectively. THocTSgRIL Bhrkthe sl G UeTihd ATl e

manner. The origi VI W IS positioned at on

8-0 and is kndipat ¢dads.Fi dhid REtenlPrivd L AHEA a Wiiaiatits Qoael tion,
if a recognition mark 6' can not be recognized, the vieworigin is noved to
a the recognition marks 116, 117 of the pellet and also
the leads fail to fall within a field of view of a
camera.
A preferred embodiment of a wire bonding
10 apparatus according to the invention, which is well
adapted for the wire bonding of the semiconductor
component by the DILG sealing method, will be described.
A sequence of movements and positions of an origin
¢ . 8 of a field of view, and a range of the.view are
15 illustrated in Fig. 4. 8-0 is a referehce position
of the origin of the field of view which cor:esponds
to thé origin 8 of the field of view in Fig. 2. 1In
Fig. 4,8-1 to 8-4 are points located at the positioné
distanced from the reference position 8-0 by X/2 and
20 Y/2, which represent 1/2 of the field of view in the
X and Y directions, respectively. The movement of the
view is performed in ﬁhe following manner. The origin
of the field of view is positioned at the first
position 8-0 and is indicated on Fig. 4 by a dotted
25 area. Under tﬁis condition, if a recognition mark 6'

can not be recognized, the view origin is moved to a

4



- 8, position 8-1 (X2, Y/2), so that the field of view noves into an area
ed. If the recognition mark 6' can not be recognized at this positign
8™, the vieworigin is successively noved to positions, 8-2 (-X/2, Y/ 2) 5% *
8-3 (-X2, -YI2) 84 (X2, -YI2), until the mark 6' is recognized. In this
exanple in Fig: 4, the mark 6' is recognized at the position 8-4. For -
recogni zing the recognition mark, the novenent of the field of view and the
recognition of the recognition mark 6' are 10 repeated in this way. There )
are many nmethods to nove the field ol~\8ew. In this enbodi nent, the

novenent of the field of viewis repeated a maxi numof four tinmes so that

the effective ppeitioh 8rdw(Xy2ex¥2dad scobhat e fieldiref view Mowes of
conventional nethods 15 and_an al | owance for displacenent of the pell et

when it is noukRER, ansageabhagchede s dhemecnoni tikomaarucGessdnl |y

sol ves the probbgngsof the prior art, and realjizes a fully automatic wire

bondi ng ‘appar aP r TeReoRdFets Ay thds BoRidian &l « Hhé view erigin
met hod. 20 . For, asuring a displ.acenent of q&;gpondin posi tion
group, for exanfl BUCFRASIVELY| BPYES FooPositdgna: Sirdd ,Zﬂd%/£¥n9|e, are
of ten used forgephangi t 0Slat ;0 . ac cy. _ln this case,
E)Ihural ity ;). r%f-gr ﬁ%éagogig?igréls&u R#{Zf'l el 'zaf'ymj}?!%%ﬁ é“?éﬁu??eg f;)r

e respectivey - e e c 10 recogni z at a
refer enge posi %lgg%,gé?ﬁ*eﬁ\%ggﬁv nDI\E}l %g’q%et%léq %ﬁa}t&]‘ofh'aeté?%df%q‘ &

is recognized at the position 8-4. For recognizing

the recognition mark, the movement of the field of view
and the recognition of the-reccgnition mark 6' are
- 10 repeated in this way. There are many methods to move

the field of view. In this embodiment, the movement
of the field of view is repeated a maximum of four
times so that the effective field of view is expanded
four times, compared to the use-of-conventional methods

15 and an allowance for displacement of the pellet when .
it is mounted, is doubled. The above-mentioned manner
successfully solves the problems of the prior art, and
realizes a fully automatic wire bonding apparatus for
‘the semiconductor component of the DILG sealing method.

20 For measuring a displacement of one bonding
position group, for examplé, pads, a plurality of |
recognition marks, not single,'aré often used for
'enhanging the positional ‘accuracy. In this case, a
plufality of reference positions of the field of view

25 are required for the respective marks. When the
recognition mark can not be recognized at a reference

position, the view moving method like that of a single



- 9.- recognition mark i s enpl oyed for each recognition mark regardl esg :
t he preceding positional. correction. (4 x the number of the recogniti )
fks) times of the view nevenents nay be necessary for all the

recognitions 5. of the marks. Thus, a long time nust be taken for such
recognitions. This problemwas solved by the present invention. \Wen a .
Qlurality of recognition marks are used, an anount of displacenent of the
recognition mark first recognized fr the reference position is used 10

to correct the reference positions of"the second and subsequent recognition

- marks. As a regﬁgé #g; GRS é,% Eegyen cpaabth9Ri8RM k are
surely within the ?qrtia OOQ’F Vi ewtfj:{]a%i th lc ??egggn%ilaﬁg ?g?g?}é%cé posi tions,

respectively. Ipark regardled¥ aewégpyéeeaiﬁwsseﬂahamncae&lé&tiaﬁ.an

enbodi nent of the invention, will be described referring to Fig. 5. In the

figure, like nuprglehareunlses ¢ €ifsi s8sbenitkénppatks)stimebi §£ £hel N
Fig. 5 a.pellet 1 positioned at the reference position has 20 previously
set vi ew ref er aftgw povémeants (may dbe) necess8ry for alli the recognitionsmark
6-1 and the other 9-0 for a second recognition mark 6-2. For neasuring a

di spl acenent5 ofofanthe tnmtkpel | Thusi . @. longi tphacwuspebectaken oy sughd of
vi ew advances to the reference 25 position 8-0 for recognizing a first mark
6'-1. Since theespgnitianss rBhiscprohlemdwast BPAVedebY| the Presedl, the

field of viewis successively noved through Lo
invention. Whén a plurality of recognition marks are

used, an amount of displacement of the recognition mark
first_:ecognized from the reference position is used

lQ to éorfect the reference positions of the second and
subsequent recognition marks. As a result, the second
and the subsequent recognition mark are-surely within
the field of view_at the corrésponding reference

£ positiqns, respectively.

15 An example using two recognition marks, as
an émbédiment of the invention, will be described
referring to Fig; 5. In the figure, like numerals are
used to designate like portions in Fig. 4, 1In Fig. 5,
a pellet 1 positioned at_the reference position has

20 previously set view referéncé positions (origin):
one 8-0 for a first recégnition mark 6-1 and the other
9-0 for a second recognitioh mark 6-2. For measuring
a displacement of an acﬁual pellet, i.e. a displaced
pellet 1', the field of view advances to the reference

25 position 8-0 for recognizing a fifst mark 6'-1l. Since
the mark 6'-1 is not recognized within the field of

view, the field of view is successively moved through



aroute 8-0-> 8-1-> 8-2 ->8-3-->8-4 in the above- nentioned noving

Pég At the reference position 8-4, the mark is recognized wthin the'
‘d/of view, represented by the cross-hatched area in Fig. 5, at 5 the * *
position 8-4. Following the recognition of the mark 6'-1, the field of
view i s noved for recognizing the second mark 6'-2. In this case, the field _
of viewis noved not to the previously set reference position 9-0 but to a
field of view, represented by 10 the dotted area in Fig. 5 at a new -
reference position 10 corrected by X ayg -~ directional displacenents x and
[err] y fromthe reference position 6-1 of the first mark 6'-1.- In this

way, ‘the second nal lectite? 8-0 SHISlly—% B @RZ®B > 8-he firi sSthéeabdveld of

view. 15 Accordingly, there is no need for the successive novenents of the
field of view whimEntdonettaesdiriogmarnnesri r At rehegrefevencarpositiohat

time for the recognition of all the marks is shortened. This operation is
correspondi ngly aBsik.cdiie nayk tie recrarizedwithim cthe cfighdt oEnviewks or
more. Turning nowto Fig. 6,.there is an exanple of a control systemfor a
fully automated unepresented ky vhwricePesThatehedvpreatie Figw Revdky

system according tQ the invention In the figure, an X and 25 Y girectiona
table 11 is prévi d&® RSP Following the recognition of the

mark 6'-1l, the field of view is moved for:recognizing-
the second mark 6'-2. In this case, the field of
view is moved not to the previousiy set reference
position 9-0 but to a field of view, represented by

10 the dotted area in Fig. 5, at a new reference position
10 corrected by X and Y directional displacementsA x
and Ay from the reference pbsition 6-1 of the first
mark 6'-1. In this way, the second mark 6'-2 is
surely recognized in the first sét field of view.

15 Accordingly, there is no need for the successive
movementélof the field of view, which are needed for
the first recognition mark, so that timé for the
recognition of all the marks is shortened. This
operatidn is correspondingly applicable for the case

20 using three recdgnition marks or more.

Turning now to Fig. 6, there is an example
of a control system for a fuily automated ultrasonic
wire bonding apparatus with the-view moving system
éccording to the invention. 1In the figure, an X and

25 Y directional table 11 is'provided for moving the

field of view of a video camera 13 with a @ directional



field of .view of a video canera 13 with a [err] directional - 1 -
reta@tary table 12 being provided for rotating a sem conductor device 22.
sequence of controls will be described by way of exanple. A table control -
unit 19 controls the tables 11 and 12 to nove the field of 5 viewto a

ref erence position previously set. Then, in response to a recognition

o nd 20, a recognition unit 15 electrically recognizes a video signal 14
fromthe canmera 13 to recogni ze the naii. The result of the recognition
denoted as 16 is corrected by a posiTi TO correction conputing unit 17

which in turn f back, t t . of tati ,gnal_ 18 h
{abi e control URPTSYSEYTHRBEBNEAcPeiP: BTGV ege SoRnEoRREPE & 1 codback

' | 18 | i tgb .
ecogni tion or FmieRdgEebs SERERL 227 | & sRaFREBL"BE BBl TN i on
' t limted - ' hgent i th
i 1abl & vi cw I RTL ong T ou R0y EneRApLaco h RebaEReriBor el Ol ie.
~ present inventipy d8ntfoY8’ ¥hef t8BLEKC1INERAG2AR! tedmve he FAE1d OF

detection of the pellet or leads in wire bonding the sen conductor device
by the DI LG Seabiew 88t a&0flefbiehtetpb8tionhpireiouRles et i N@dn ,on is

applicable to seni conductor devices nmanufactured by other sealing 25
met hods. in response to a recognition command 20, a recognition
unit 15 electrically recognizes a video signal 14 from
the camera 13 to recognize the mark. The result of
the recognition denotéd as 16 is corrected by a position
10 correction computing unit 17 which in turn feeds back
the result of ccmputation as a signal 18 to the table
.control unit 19. The control unit 19 judges the result
‘of feedback signal 18 applied further to repeat the
table movement and the mark recognition or to complete
15 the iecognition task.

The present invention is not limitéd to the
above-mentioned embodiments but applicable for other
suitable view movements and view movement ranges.

As described above, the present invention

20 is very effective when applied for the position
detection of the'pellet_orlleads in wire bqnding the
semiconductor device by the DILG sealing method. It
is evident that the presént invention is appliéable
to semiconductor devices_manufactured by other sealing

- 25 methods.



* - 12 - CLAIM5 1. A wire bonding apparatus
p of bondi ng positi.ons disposed on a first

er mnt ond of "associ at ed bondi ng positions di sposed on a’ % e
second ne W i' first and second nenbers 5 having at. | east one
recogniti ony atus conprising: a recognition neans having a

field of V|em/for detectlng a presence of the recognition mark in the field L}
of view and for identifying a positied2s the detected recognition nmark in '
the field of view, nmeans for 10 successively noving the field of view of

said recognition nmeans in a predet eCHAIMS nanner when the recognition mark

IS not detected until such tine the'recognition mark falls within the field

of view, and neans for conputing t 0sitions of said bonding positions

based on a detected 15lposft Wixeo ing appanatys fox wire Heonding ok of

t he bonding_apparatus to _achieve a wire bonding. 2. A wre bonding

appar at us agéSF §i gxoup efabending, positiongy W%rom@@rﬁén@mn of

Vi ew successi, é nmoves the field of viewtao,. IogﬁﬁJons whjch 20 are s aced
d kg /

by a predet ¥t sﬁSPPFOHrBPPh . Associaked | NI \BRJ{LLIONS disposed |
bondi t | d det t
s one-hal fOBf Egﬁ%f‘ﬁr hipetr’ %éﬁaehm&z apieh, S Ui PHeind e eRe L f

5 hav;ng at least one recognition mark, the apparatus

comprising: a recognition means having a field of view for
detecting a presence of the reéognition'mark in the field
of view and for identifying a position of the detected
recognitién mark in the field of view:; means for
10 sﬁCcessivelz moving the field of view of said recognition
means in a predetermined manner when the recognition mark
is not detected until such time the recognition mark falls
within the field of view; and means for computing the
positions of said bonding positions based on a detected
15 position of the recognition mark in the ¢ontr61 of the
bonding apparétus to achieve a wire bonding.
2. A wire bonding apparatus according to claim
1, wherein said means for moving the field of view
successively moves the field of view to locations which
20 are spaced by a predétermined portion of a size of the
field of view.
3. A wire bonding apparatus according to claim
2,” vherein said predetermined portion is one-half of a
width of the field of view in an x direction and one-half

25 of a width of the field of view in a y direction.



: ~
25 of a wdth of the field of viewin ay direction. * C L

M -~
S &% -13- 4. A wire bonding apparatus according to claim1, 2 or 3, <:E§£§9*
ﬁhereln at |east two recognition narks are pro n the :
apparatus further includes neans for correcti n;lmmmmmmﬂ"' ng the
field of view for enabling 5 a detection of the*second recognrtion mark
Qfter a detecti.on of the first recpgnition mark has been conpleted in
dependence upon a detected result of the first recognition mark. 5. A wre
bondi ng apparatus. for alfonatwisel pohfingr apparding aecordicgetor cladncds
| oaded on a novabl e table, the apparatus conprising: an opto-electrical
canera neans2hawi3g whérein at leastftwovremogpiticecmgrks exenpriovides,
sem conductor device; a recognition neans for detecting and recognizing a
| ocation of amdiwhgeeinpthecapparatusifurtbes dncludesomeams E9%ra neans:

position correction conputing neans for, co ing.a Iocatlon of the._i e
in dependenc@on-'ﬁeﬂtangeéumnﬁﬁr r@goﬂﬁVﬂ-PSnnB&p ploviey 5%@6@?%’1"&1

d trol | t f | i.ed
from h2”§o§$?¢é§ee£§3€§9:8%h’93s8598 C FRGORBIA Lo, WAk ATEen G AFhaden
k t det the fi f the f f t
Tove | n o preRcEPrf HERE ERREPRARIPR BATK haR, BatE F@%&)@%ﬁiﬂ%“ﬂmv'rﬁwf all's

within the fagﬁgnSLnééeﬁbgﬂda detected result of the first recognition

mark.
5. A wire bondihg'apparatus.for aﬁtomatically

10 wire bonding semiconductor devices loaded on a movable table,
the apparatus comprising: an opro—electrical camera means
having a field of view for viewing a recognition mark on a
semiconductor device; a recognition means for detecting
and recognizing a location of en image captured in the

15 field of view of the camera means; position correction
computing means for computing a location of the image in
dependence upon a result of recognition supplied from said
recogﬁition means; ahd control means for judging a result
of a computation supplied froﬁ the position correcticn

20 computing means and, when a recognition mark is not
detected in the field of view, cgusihg the field of view to
move in a predetermined manner until euch time the
recognition.mark falls within the field of view and
controlling the bonding apparatus to adhkwe a wire bonding

25 following recognition of the recognition mark in the

field of view.



nition of the recogmitton mark in the field of view 6. Awre

ng ap ' to claim5, wherein said control neans noves Y®# e
« field gmﬂﬂmmlmmjmﬂkly in a series of steps when a recognition mark
is not detected 1n tmesield of view 5 7. A wire bonding. i
apparatus according to claim®6, wherein the seniconductor device includes 'gf
at least two recognition nmarks whichygre disposed at relatively fixed

positions, and wherein said control means, after a first of the recognition
mar ks has been 10 detecded aigisdapbrding apparabas! aebdraling ey in

dependence upon the result of the detection of :the first recognition mark.

8. A wire hukiiig Sppdiditetin Cealid echtiolbeansoedst ehepeiald
substantially as herei nbefore 15 described with reference to and as shown

by the accomgfarwiew sucressivelyeinecatsetieadcofpstepscwhennahas been
reproduced by photocopying the applicants: original typescript. It may
contain a f&wecomribion snark chs anet ddetected in tbedfielleosr vjewal
typescript_containing these amendments may be inspected on the prem ses of
the Patent® Office 7. A wire bonding apparatus according to
claim 6, wherein the semiconductor device includes at
1east'two recognition marks which are disposed at
relatively fixed positions, and wherein said control
means, after a first of the.recognition marks has been
10 detected, is adapted to move the field of view in
degendence upon the result of the detection of the
first recognition mark.
8. A wire bonding apparatus constructed and
.-ar:anged to operate substantially as hereinbefore

15 described with reference to and as shown by the

accompanying drawings.

The text of the specification has been reproduced by photoebpy:i,ng the applicants original
typescript. It may contain a few amendments which are difficult to read. The original
typescript containing these amendments may be inspected on the premises of the Patemt Office



