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Conmponent face-reversing feeder The present invention relates to " -
a conponent face- reversing feeder, which is used, for-exanplegfﬂgg {»
nount i ng an el ectroni c conponent onto a substrate such that th f?/
conponent 5 on a tray or an expanded sheet is picked up by a suction
nozzle which is then turned around 180-degree so as to reverse the
face of the picked-up conponent before ndunting it onto the substrate.

In recent years, flip-chip nmounting has becone a main 10 streamin the
field of sem conductor no i niaturization of a
circuit board has been pro eT "Dy a multi-chip
modul e or a chi p-size package. ) An apparatus for flig-chip
mounting i s consThacpegsspshinventignsEshAtra EPg2 SOMPAPGRFCR2GR™
integrated circuit (1C chip 15 102 located on a tray 101 or an expanded
sheet withretrersing €eedeirt, Whiehupwsandeds gockedamplhy ZoxumPnskingzape
103, which is then rotated 180-degree so as to turn over the IC

chip 102 bgfigrerbaed agnbbnkdtachesdangubsadates surhchhebunhe compohketchip
onto a circuit board (not shown). 20 The bondi ng head 104 attracts
the 1Cchipg,102 WB?CBrh%ﬁ expanBB8 sheker $8dpliekkavap by &l kadthiohace
downward, transFer it Fb a nounting poSition and nounts it on a

FLgSgL:gednggg %i%%ich iso%h%%et%EE%%ﬁ5r%%%5d1@bLQeEQ%eCEBCHEtt%urface of

reverse the face of the picked-up component before mounting
it onto the substrate.
In recent years, flip-chip mounting has become a main
10 stream in the field of semiconductor mounting technology as
the miniaturization of a circuit board has been progressing
as represented by a multi-chip module or a chip-size package.
An apparatus for flip-chip mounting is constructed such
as shown in Fig. 3, in which an integrated circuit (IC) chip
15 102 located on a tray 101 or an expanded sheet with its
circuit face upward is picked up by a suction nozzle 103,
which is then rotated 180-degree so as to turn over the IC
chip 102 before feeding it to a bonding head 104 which mounts
the chip onto a circuit board (not shown}.
20 The bondiﬁg head 104 attracts the IC chip 102 which has
been reversed to have its circuit face downward, transfers it
to a mounting position and mounts it on a prescribed location

on the circuit board with the circuit surface of the chip



2 facing dowmn. The IC chip is then nounted to the circuit board

by connecting elenents on the circuit surface of the chip and a
conductive pattern on the circuit board by sol dering or simlar. 5
The apparatus shown in Fig. 3 is capable of positioning the tray 101
at a desired location in Y direction, and for that purpose it is
provided with a noving robot 105 for driving the tray 101 in the Y
direction.. Il n_addjtion, the .apparatus includes angther ,novi ng. r obot
106 1 or o AASIRG ORI 10TB o R Bs SPe 183 PEURTE R Wod FAEEPON RAREA i s
or t hogonal to the Y direction, so that the nozzle 103 can be

posi t i one®Y CONDHCLY NG SILMENEY S¥atiheh GiFqrd »ulifase iadh thy hihiand
arrangenent, an I C chip 102, wherever it is |ocated on the tray 101,
can be breugendugtdmef meritt exrrproed dther miinamhidudtdaonl b5 sedzidE nb0drand be
pi cked up. The state of the I C chip being positioned is nonitored by a
recogni ti gimdaaer.a 107. The suction nozzle 103 noves upward and
downward for the action of picking up the I1C chip 102, and such

movenmefit of theqy € s1 Q3 ks &ff §Gled 3b ical (e]n i ism
108 20 nounted gna %&%bvfng robo?klggbe 3 Xsad%%%%ggrofgg SggﬁgggggP

oversi e e U d Gl soon RO HLAREIS U BT
nechanisnkﬁg% %ggpose it is provided with a moving robot 105 for
driving the tray 101 in the Y direction. In addition, the
apparatus includes another moving robot 106 for causing the
10 suction nozzle 103 to move in X direction which is orthogonal
to the Y direction, so that the nozzle 103 can be positioned
at a necessary location in the X direction. With this
arrangement, an IC chip 102, wherever it is located on the
tray 101, can be brought to confront a predetermined suction
15 nozzle 103 and be picked up. The state of the IC chip being
positioned is monitored by a recognition camera 107. The
suction nozzle 103 moves upward and downward for the action
of picking up the IC chip 102, and such movement of the
nozzle 103 is effected by a vertical motion mechanism 108
20 mounted on the moving robot 106.
For the purpose of reversing the face of the IC chip,

the suction nozzle 103 is supported by a turning mechanism

117 which is mounted on the vertical motion mechanism 108 and



3 has its turning center line Qwhich is orthogonal to a plane

i'ncluding an axis line P of the suction nozzle 103, so that a suction
nozzl e 103 faci ng down which has picked up an I C chip 102 can be
rotated 180-degree around the turning center |ine 5 Q and be faced

upwar d. However, in the above-descri bed conponent face-
reversing feeder, the suction nozzle 103 picks up the IC chip 102 even
when the IC chip 102 is displaced around the axial line P of the
suction nazzd eidd3cudhen§ ésSntdus1aehgavhilédh possibhdydyal hed & herswetion
surface of the nozzle 103 hits the circuit surface of the I1C chip 102

at its ong r?cqjﬁfdlri% an "SR U1 e 1P S TigY Qﬁ?gﬁﬁ??gﬁ 0P Neo§l reyipface of

the I1C An obj ect resent invention is to
B v act i ﬁgsuiq?rdf%?”pcr%%af%pf‘@%n%%%%ﬁ;”%’ B2 ”Y?'%Ep%%ﬁq?p%?'an % crte
causi ng an robl ens even when a target conponent IS shifted at an
angl e arodﬁﬂft%%naR?sr¢F%%e%f1§%Ed%%%$¢o%round g Zterning center lingrder
to achi eve the above object, according to a first aspect of the

present i iyemd dre faced cagmpardnt face- reversing feeder which picks
up a conponent disposed in a row fromabove with a suction nozzle and

turns over the suskd®d, in the above-described component face- =~ 4
nozzl e upwards by rotating it 180-degree so as to feed the
reversing feeder, the suction nozzle 103 picks up the IC chip
102 even when the IC chip 102 1is displaced around the axial
line P of the suction nozzle 103. There is thus such a
10 possibility that the suction surface of the nozzle 103 hits
the circuit surface of the IC chip 102 at its one edge,
resulting in a flaw or damage on the circuit face of the IC
chip 102.
An object of the present invention is to provide a
15 component face-reversing feeder which is capable of
attracting and picking up components with a suction.nozzle
without causing any problems even when a target component is
shifted at an angle around the axis line of the suction
nozzle.
20 In order to achieve the above object, according to a
first aspect of the present invention, in a component face-
reversing feeder which picks up a component disposed in a row

from above with a suction nozzle and turns over the suction



conponent of which face has been thereby turned over, the i npr ovenent
conprises: a rotary nechani sm nounted on a t ur ni ng nmechani sm whi ch
causes the suction nozzle to turn, by 5 which the suction nozzle is
rotated around an axis |ine t hereof; a detector which detects an
angle of rotation of the conponent around the axis line of the
suction nozzle which is goi ng to piéck up the conponent; and a
controller for controlling the rotary nechani smsuch as to cause the

suction 10 zzle to.rotate at, a negces y.angle around the axis |ine
t her eof berf%‘?zgf%i%@V?ﬁﬁdﬁ&oi’hﬁo)ﬁﬁﬁb‘&%eﬁf i@éb‘?%‘? 18088 to fFeedctheon
result. Wth such an arrangenent, since an angle of rotation of
t he conporféitPRiERh ¢5 phigkdfape neas heercterelly byurmed aver detleet or, and
the controller controls such that the rotation mechani sm causes t he
sucti on nozmbrovenent atenptisemnecessatryry meclwangl @mimowtesad damce Wit h the
detection result, the suction nozzl e can al ways pick up the conponent

which is exagiing mechOpPORiwieidl ¢desdWZZh& st B5Bndz1d StcP_OLS&HF],G 1@y ound
the 20 axis line of the suction nozzle. The suction nozzle is thus

prevented QiR Nild | 9205 Nedz3 fé”f@t_cﬁééé é%rﬁ%%%s line 8t 1ts one

side which may cause a chip or a flaw on

i5nvent i on,t}feorelrf’:)fu’jnfag estfs%%?é?e{lr Sjn@ré"cﬁ%ﬁ%?ﬁrgszﬁfﬁ%%? ;’-b?eﬁap{ieosnenotf the

component around the axis line of the suction nozzle which is
going to pick up the component; and a controller for
controlling the rotary mechanism such as to cause the suction

10 nozzle to rotate at a necessary angle around the axis line
thereof before picking up the component according to a
detection result.

With such an arrangement, since an angle of rotation of

the component which is picked up next is detected by the

15 detector, and the controller controls such that the rotation
mechanism causes the suction nozzle to rotate at a necessary
angle in accordance with the detection result, the suction
nozzle can always pick up the component which is exactly
opposite to the nozzle in terms of its posture around the

20 axis line of the suction nozzle. The suction nozzle is thus
prevented from hitting against the surface of the component
at its one side which may cause a chip or a flaw on the

component .



suction nozzles disposed radially around a turning center line of the
turni ng nmechani sm Conponent pick-up operation 5 can be thereby
efficiently carried out by successively using the plurality of
suction nozzles. Alternatively, the plurality of suction nozzles may
be separately used corresponding to different kinds of conponents so
as to appropriately deal with vari s types of conponents. 10

These and ot her objects, features and advantages of the pr esent
invention will be apparent fromthe follow ng description of the
preferred enbodi fEnt8 BPSEhbleavast iibnai gecond seppahcoifohhei pheshrt
acconpanyi ng drawi ngs, in which: Fig. 1Ais a front view and
Fig. 1B isimvehtiéonjewownbhntlbn &hpatuiralingr aeshaadétmonaplviraliel, ar
primary part, both showi ng an overall construction of a conponent

face-reversuggion nokeddsr daepeseungativa®ne awbadunmentuehihfecBhesgnt
i nventi on; Fig. 2Ais a front viewand Fig. 2B iS a side view

wi th £1R8" biakner e82nsR6! haBARhnY LAY Moo MIABIY; PALLy BOLILeZR,

showi ng an overall constructiron o npone ace-rever
accordigng anot her odi.nent of .t he present i nvention; _and |,
Fig. 37 s égﬁeggpgc?Fggngg&E§ﬁ8ﬁ%ﬁ§ ﬁﬁEB%ﬁgaPPt by successively ugipgture

of a conventional conmponent face-reversing feeder. ) Preferred
enbodi nent §PerPLRE2LLE¥eRE PRGEAPRORCRELEShe Alternatdstalbedthrel ow with
reference to Figs. 1A, [|B and Figs. 2A 2B

plurality oﬁ suction nozzles may be separately used
corresponding to different kinds of components so as to
appropriately deal with various types of components.

10 These and other objects, features and advantages of the
present invention will be apparent from the following
description of the preferred embodiments of the invention in
conjunction with the accompanying drawings, in which:

Fig. 1A is a front view and Fig. 1B is a side view with

15 a partial cross-sectional view of a primary part, both
showing an overall construction of a component face-reversing
feeder according to one embodiment of the present iﬁ%ention;

Fig. 2A is a front view and Fig. 2B is a side view with
a partial cross-sectional view of a primary part, both

20 showing an overall construction of a component face-reversing
feeder according to another embodiment of the present
invention; and

Fig. 3 is a perspective view showing an overall



5 (First Enbodi nment) In a first enbodinent, simlarly with the
conventi onal apparatus of Fig. 3, an IC chip 2 located on a tray 1 or
an expanded sheet with its circuit face upward is picked up by a
suction nozzle 3, which is then rotated 180-degree so as to 10 turn over
the 1C chip 2 before it is fed to a bonding head 4 whi ch nmounts the
chip onto a circuit board (not shomn) 6 The schenmatic
construction of the apparatus |s shomm in Figs | A and 1B, such
that the t [ d |r d location in_Y direction
with a nnv%géUéfé%g %%oF §°Po ﬁpggﬁgcghg 38 RS ST SdP e PR T - and

t hat the suctign nozzl e ¢can be p03|t|oned at any location in X

3
direction which r5eoPERGFoRBPOMdmeNgS, 8Et £HR RF?ﬁeéﬁoﬂHEPnt’on Héw¥ilnger obot
6 for causing the suction nozzle 3 to nove in X direction. Each of the
movi ng rob8e§csibgdnkelew, wish asriepeace 20 Figast ddet 88 wnthFag¥-.dRRection
nmovi ng body 11 and an X- direction noving body 12, respectively, for
supporti ng2Bhe tray 1 and the suction nozzle 3 such as to be novabl e
inY or X direction, and a screw shaft which is driven by a servo

7 5 noY el rkOr eRBYELREnthese Y-direction noving body 11 and X-
direction noving body 12 to nove to a prescribed location in Y or X

di ti Wth d : | C.ehi ; : t ed
on' the (ray 1, o %eéﬁ?gﬁgﬁmﬁmgﬁt iR Bafry wishorBbn Rhabhrabagl ™ ©

nozzle 3 anpQEa hg 8% %Rg 3, an IC chip 2 located on a tray 1 or an

expanded sheet with its circuit face upward is picked up by a
suction nozzle 3, which is then rotated 180-degree so as to

10 turn over the IC chip 2 before it is fed to a bonding head 4
which mounts the chip onto a circuit board (not shown).

The schematic construction of the apparatus is, as
shown in Figs. 1A and 1B, such that the tray 1 can be
positioned at a desired location in Y direction with a moving

15 robot 5 for driving the tray 1 in the Y direction, and that
the suction nozzle 3 can be positioned at any location in X
direction which is orthogonal to Y direction with another
moving robot 6 for causing the suction nozzle 3 to move in X
direction. Each of the moving robots 5, 6 may be, for example,

20 constructed with a Y-direction moving body 11 and an X-
direction moving body 12, respectively, for supporting the
tray 1 and the suction nozzle 3 such as to be movable in Y or

X direction, and a screw shaft which is driven by a servo



The state of the IC chip 2 being positioned is nonitored by a

Fecognition canera 7. Any of other various known nechani sns nmay
be enpl oyed for such positioning. Specific illustration and
description 10 of such nmechanisns are omtted as they are al ready known.
The picking-up of the IC chip 2 is achieved by verti cal notions of the
suction nozzle 3 which is effected by a 7 vertical notion mechanism 8
nount ed on the X-direction noving body 12 of the noving robot 6. The

Suppor ted 5 §EF1PR47Th  Phefe CERLEERR & "B B 0K FDARE 20y 12

for upward_and downwar d novenpents, a cam 15 driven by a servo-notor 14
mount ed orfAFRESAAR (BRYHRSA RBJY {2 bBAy™ave BRA PESHTFLPERukpcation 130
provided to the vertical notion body 9 such as to follow 20 the novenent
of the can¥ 1ot XWineehignar Miridensdrts asrangament, arcd i Ariven to
rotate by the servo notor 14, the vertical notion body 9 is noved
upwar d andeitorewer dit oget becated o thetigagut} i Gan rnee zZbeodgi®l t&w ng the
novenent of the cam 8 15

via the camfipeldoyes %@edé@ehﬂf‘ﬁed“@@@ti@ﬁ :E‘@ZZi@ 3 484 be pfersgngsd above
a target 1C chip 2, attracts the chip after which t%e nozzle is

ascended tg, pi gk, up |ca$ e AL £OI sg%f t%eiﬁ%ﬂ;&@%tié@é/dﬁ.’bszzrpcgn%t?ge%owea

mechani sm T or ver novenen

limted to the one described ?bove, and various other known arts may
be enpl Oyelaecognltlon camera 7.

Any of other wvarious known mechanisms may be employed
for such positioning. Specific illustration and description
10 of such mechanisms are omitted as they are already known.
The picking-up of the IC chip 2 is achieved by vertical
motions of the suction nozzle 3 which is effected by a
vertical motion mechanism 8 mounted on the X-direction moving
body 12 of the moving robot 6. The vertical motion mechanism
15 8 comprises a vertical motion body 9 supported via a vertical
guide 13 on the X-direction moving body 12 for upward and
downward movements, a cam 15 driven by a servo-motor 14
mounted on the X-direction moving body 12, and a cam follower
16 provided to the vertical motion body 9 such as to follow
20 the movement of the cam 15. With this arrangement, when the
cam 15 is driven to rotate by the servo motor 14, the
vertical motion body 9 is moved upward and downward together

with the suction nozzle 3 following the movement of the cam



For the purpose of turning over the IC chip 2, the suction nozzle 3 is
supported by a turning nechanism 17 which 10 1is nounted on the vertical
notion body 9 and has a turning center line B which is orthogonal to
the axis line A of the suction nozzle 3, and is constructed such as to
be rotated 180-degree around the turning center line B, so that the
nozzle 3 facing down as shown in Fig. 1 &8id holding the 15 picked-up chip
2 is turned 180-degree to face upmards The turni ng nechani sm 17
retains the suctiaon nozzle 3 with it turni ng body 21 supported on the
vertical noti'Gf dy SPBuERLL OWera%GtoS%eth%EaI%%@% eheurezEhe 3 uti ng
center line B. Face reversing action of the IC chip 2 is perforned
such t hat dercerxipd rarens on oirgepulCeghDS 2r i Venabyracservive nohigy 22

provi ded to the vertical notion body 9 is transmtted via a belt 24 to
anot her pulfiteyr Ahidh cthe snepake al s yasoemded ©6 opinek tle the I¢ UEMip center
line B and integrally nounted on the turning

9 bothor? lshdYe MW ¢h, the turning body 21 is rotated every 180-

degree around the turning center line B in one or bot h di rections.

Howeveg, the t“ﬂlé‘%{@rﬂlﬁﬂﬁ@df ‘peo}tié%etlgo men sy%% %one descri bed

above, and varlous 0 arts 0 ng t he
servo notor of _ a, one- rectlonal rot ar pe, the nechanlsn1nay
be constrtﬂﬁ e 3 1s [} Ja%f“’r?%‘ijc‘{‘? ISR qim%‘?/g"n’dg RPHR0VEREd with a
slit every 180 degrees and a sensor for detecting the slit or a

hi gh r ot orvasiaite ateacknenvratitss meay i bedemmlgyed. be st opped

For the purpose of turning over the IC chip 2, the

suction nozzle 3 is supported by a turning mechanism 17 which

10 is mounted on the verticai.motion body 9 and has a turning
center line B which is orthogonal to the axis line A of the
suction nozzle 3, and is constructed such as to be rotated
180-degree around the turning center line B, so that the
nozzle 3 facing down as shown in Fig. 1 and holding the

15 picked-up chip 2 is turned 180-degree to face upwards. The
turning mechanism 17 retains the suction nozzle 3 with its
turning body 21 supported on the vertical motion body 9 such
as to be rotatable around the turning center line B. Face
reversing action of the IC chip 2 is performed such that the

20 rotation of a pulley 23 driven by a servo motor 22 proyided
to the vertical motion body 9 is transmitted via a belt 24 to
another pulley 25 which is coaxially mounted around the

turning center line B and integrally mounted on the turning



10 every 180-degree rotation. Specifically in this enbodi nent,
a rotary nmechani sm 31 for causing the suction nozzle 3 to rotate
around its axis line A on the turning body 21 of the turning nmechani sm
17 for revol ving the suction nozzle 3 and a controller 32 consisting
15 of various controlling circuits such as a CPU for controlling t he
rotary mechanism 31 are provided. The ro2ary nechani sm 31 i's
controll ed such as to cause the suction nozzle 3 to rotate around the

axis line A at necessary a bef ore picking up an ICchipin
accor danc® \%Vt % %el%’f trh%é:t”i IDdnGr PRy Ke 180 rerias ech eFey él@é)d up

next around the aX|s I|ne A of the suction nozzle 3, which is detected
by a det eBf@FepoRIRIIch the tummdngesogtier dineakeria Pneaprbbotked in
common. The rotary nmechanism 31 is constructed with a ball nut
10 8drettibnsh rBoeevag, nohenentnisghebehanishieis uhdt NUihoE¥s 240

by a linear guide 33, a ball screw 35 which is coupled with t he bal

nut 34 andhesohst agkallipeexbppdded BhamMyhhe csdChitBRr knowh0%%:8 Arydpgam 36
nounted to the turning body 21 which 5 rotates around a rotat|Xg center

line G orthggegak. tOB§'h¢§mpl%%1ﬂ‘§' Enk 8e-dhofolfe sychion gogzie S, a servo

not or 37 for drivin and a cam fol | ower “Tounted to the
bal | nut he novenent of the cam 36.

However , 9ﬁ§ngi8P§in§8%8ﬁVs §f' hﬁoFeFPﬁpﬁéﬂ Pgyt ke cepstgHetadscri bed

above, and vari ous other known arts may be
with an induction motor having a dog provided with a slit

every 180 degrees and a sensor for detecting the slit or a
high rotor, since the actuator is required only to be stopped
10 every 180-degree rotation.

Specifically in this embodiment, a rotary mechanism 31
for causing the suction nozzle 3 to rotate around its axis
line A on the turning body 21 of the turning mechanism 17 for
revolving the suction nozzle 3 and a controller 32 consisting

15 of various controlling circuits such as a CPU for controlling
the rotary mechanism 31 are provided. The rotary mechanism 31
is controlled such as to cause the suction nozzle 3 to rotat;
around the axis line A at a necessary angle before picking up
an IC chip in accordance with an angle of rotation of the IC

20 chip to be picked up next around the axis line A Qf the
suction nozzle 3, which is detected by a detector for which

the recognition camera 7 may be used in common.

The rotary mechanism 31 is constructed with a ball nut



enpl oyed. In action, the state of an I1C chip to be picked up
next , i.e., arotation angle around the axis line A of the suction
nozzle 3 which is going to attract and pick up this chipis 15 detected
by i mage recognition using the camera 7. The detection result is
conpared with the configuration of the suction nozzle 3 or other
factors, and if they do not correspond with each other, the controller
32 causes the cam 36 to rotate in accordance with the anount of

di spl acenent of 20 the chip by the servo notor 37 before the suction
nozzle 3 34 o twhaictls tdimtiiQigmgprenent is held Mherhd hnmmam@Bbady 21

rotated, the ball nut 34 is vertically moved via the camfollower 38
since it i pyhel dinear guide 33, a WdlL tderdv ERMIWHE SIodEauses the
ball screw 35 or the suction nozzle 3 to rotate either clockw se or

count er cl oGl §6 1110 ARCOAANGE W tirhﬁe%;eroaf‘i%e@ﬁ%ndééf from e H}Lﬁfraéeisoﬁlect ‘o

movenent. Accordingly, the orientatio chip 2°w

t he suction nozzle 3 which j oi ick it ext. i s ,adjusted
corres pondir}?@é%%t'h g e Liic‘fi“gwn%é q-ﬁ)oztz}}ee TR gﬁ’éﬁ’e?&]t H’z”sq?tt i on
nozzle 3 picks up IC chi of which posture around the axial line A

2
of the RozAXFES arounc&awavst%dmemmtlmq I 1aRfthagonae tsuditicon

nozzle 3, 10 whereby it is prevented that the suction surface of the
nozzl e 3 hiaxsist Heng o the fsacdE igh e denPonentseaned ceizes 37 for

driving the cam 36, and a cam follower 38 mounted to the ball
nut 34 such as to follow the movement of the cam 36.
However, the rotary mechanism 31 is not limited to the
10 one described above, and various other known arts may be
employed.
In action, the state of an IC chip to be picked up next,
i.e., a rotation angle around the axis line A of the suction
nozzle 3 which is going to attract and pick up this chip is
15 detected by image recognition using the camera 7. The
detection result is compared with the configuration of the
suction nozzle 3 or other factors, and if they do not
correspond with each other, the controller 32 causes the cam
36 to rotate in accordance with the amount of displacement of
20 the chip by the servo motor 37 before the suction nozzle 3
attracts the IC chip 2.
When the cam 36 is rotated, the ball nut 34 is

vertically moved via the cam follower 38 since it is held



a flaw or chip on the conponent. (Second Enbodi nent) In a
second enbodi nent, as shown in Figs. 2A and 2B, 15 the turning nmechani sm
17 is mounted with a plurality of suction nozzles 3 radially disposed
around the turning center line B so that the picking-up of the IC chip
2 can be achieved with |l ess dead tinme by successively using the
plurality of suction nozzles 3. Such plufality of nozzles 3 20 can also be
separately used corresponding to types of conponents, so that various
ki nds of el ectronic conponents can be appropriately handl ed and fed.

Ot her strueithethantinear gfifidet 33arendubsgtaasi bheybatienscrav 356 tohoske of
the first 12 enbodi nent .

Thus, |ikesgteiBAt foBkBedBVED kBEataneitrber enéekwise Hynerals and the
description thereof will be omtted. More specifically, four

suction no%éﬁﬁﬁegcﬁéékﬁﬁggtgﬂ accor&QnEQewiHﬁntﬂgogggﬁnglofa% of the

nozzl es 3 bel ng erent corresponding to I nds o TC chips 2

acconmodat ed resp ectively on four tr 1 whic e fe novi ng
fobot 5. vertical! SEPERRRET, S Ada 1Y he GG S B,

mul tiplicity, of types of conponents in addition to the 10 characteristics
of the XirSRiknBotitkBnEespect to the spabigh RPABZiEr 3t whkghséogaing to

enbodi ments have been
pick it up next is adjusted correspondingly with the suction

nozzle 3. Therefore, the suction nozzle 3 picks up IC chip 2
of which posture around the axial line A of the nozzle 3 is
always correspondent with that of the suction nozzle 3,

10 whereby it is prevented that the suction surface of the
nozzle 3 hits the circuit surface of the component and causes
a flaw or chip on the component.

{Second Embodiment)
In a second embodiment, as shown in Figs. 2A and 2B,

15 the turning mechanism 17 is mounted with a plurality of
suction nozzles 3 radially disposed around the turning center
line B so that the picking-up of the IC chip 2 can be
achieved with less dead time by successively using the
plurality of suction nozzles 3. Such plurality of nozzles 3

20 can also be separately used corresponding to types of
components, so that various kinds of electronic components
can be appropriately handled and fed. Other structures and

effects are substantially identical to those of the first



described in relation to the case of feeding an IC chip 2, t he present

invention is not limted thereto and nay be applied to a feeding
operation of various other conponents 15 which need to be fed with their
face reversed for various treatnments.

13 dains 1. A conponent face-reversing feeder incorporated in a
flip-chip bonder, conprising a bondi ng head for picking up and
pl aci ng a conponent on a nounting surface; a turning nechani sm

conprising a turning body equi pped with B suction nozzle at a distal end
thereof and is supported on a novable table such as to be able to turn
around a horizontal axis, whereby the suction nozzle can be faced both
upwar ds arfPRRHIRREs; Thus, like; qlamantsysdiengistan diifeciase e figrenasct i on
nozzl e and housed within the turning body of the turning nechani smfor
causi ng t heumeralsonandzizhe deseviptieomrohedeah wkl: beé nentheedof ;

a detector which detects an angle of displacenent of the conponent around
the axis |ine ofMéte spetidicalDry) ef ok CudiSi @i mez £ DePi Tkatd mbeneadponent
before the suction nozzle picks up the conponent; and a controller

for contro&éiﬂget@@rﬁﬂa@r%;oa;c@ﬁ,niéms&fh_tﬁélﬁ&szgéeﬁ]@@iﬁ ChipR-OzEl € to

rotate at a necessary angle around the axis line thereof before picking up

t he cogpon i tection | t.. . The ¢o nent

face r Svor ey e ESHELAE 48 BodE FENPTRE R S acpTliaRTEo or
different types of suction_nozzles are nounted on_the turning body of the
turni ng NEE%%'F%%Y%W&?IPF%VBUWY%& i REE &84 Py the movingonponent

face-reversing feeder conprising: a turning nechani smconprising a
turni ng boesbeyud pped with a suction nozzle at a distal end thereof and is

supported on a novable table such as to be able to turn around a horizontal
axi s, whereby tImy sticid air rrgdmeertgn fie fagrsk i e upadelsl antklownwar ds;

multiplicity of types of components in addition to the
10 characteristics of the first embodiment.
Although the first and second embodiments have been
described in relation to the case of feeding an IC chip 2,
the present invention is not limited thereto and may be
applied to a feeding operation of various other components
15 which need to be fed with their face reversed for various

treatments.
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a rotary nmechani smconnected to-the suction nozzle and h?uged wi thin the
THI'S

t urni ng body Gﬁ:skifh%tﬁag ni WECham sm for causing the su Ezmst

rotate around eof, which rotary nechani §m co

whi ch rotates ort hogonal tq the axis Ilnei qﬂ#lﬁﬁépon
nozzle, a driv tatlng sald]éan1 a shaft integrally connected
to the suction nozzle and supported such as to be novable along its axis, a
means for converting rotation of the C@@#fh§inear novenents of the shaft;
a detector which detects an angl e of displacenent of t he conponent around
the axis line of .the suction nozzle mhl h is 0|n t o pi ck up.the canponent
before the sucti o nozzﬁ[I & 5 SEEPOR e 55ﬁb5ﬁ R Bl ?b | er
for controlling the rotary mechani smsuch as to cause the suction nozzle to
rotate at &Fhéc LIRSyl &lardiraahk Hxis 19%h e e rave efidite %i cki ng up
t he conponent according to a detection result. 4, The conponent

f ace- r ever siugy ifozederz zlec ol end cwirsd m&r e efurtad gl nreddltey (&)
different types of suction nozzles are nounted on the turning body of the

t ur ni ng5 Meciazizs adildE 0 \dayaand ddi T iskoaltaided tHe compbd@ithod of

feeding a conponent in a flip chip bonder characterized i'n that an
angl e of dicon! apeipnicipirddy iAMMARGN ALY dit: sy 2l
nozzle which is going to pick up the conponent |s€%§tectedqh ore N
suction nogzl.e picks up the conponent; the suction nozzle is
rotated at 'necessary angl e around the axis Iine t hereof before picking up
the conponent accordin to a_detectign result t he suction nozzle

whi ch has pi cked 2up R Yo FFEEREIETW (34 ) a“@i"é‘tt(%d ORd & FAFEdNY Bechanddover
around a horizontal axis to face upwards; and
15 (lHe cdmednaAuses dhen sued idinstnalzzded (X)) thee taumy,i dry mbdxhe i s
pi cked up by a bonding head which is di sposed above the suction nozzle.
10 the suction nozzle (3) is rotated around an axis line (A)
thereof;

a detector (7) which detects an angle of displacement
of the component (2) around the axis line (A) of the suction
nozzle (3) which is going to pick up the component (2); and

15 a controller (32) for controlling the rotary mechanism
{31) such as to cause the suction nozzle (3) to rotate at a
necessary angle around the axis line (A) thereof before
picking up the component (2} according to a detection result.

2. The component face-reversing feeder according to

20 claim 1, wherein the turning mechanism (17) is mounted with a

plurality of suction nozzles (3} disposed radially around a

turning center line (B) of the turning mechanism (17).
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