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TITLE OF THE INVENTION

MOUNTING APPARATUS OF ELECTRONIC COMPONENTS
AND MQUNTING METHODS OF THE SAME '

| FIELD OF THE INVENTION
- The present mvennon relates t0 an apparatus and.ﬁmthod for mounting
eléctronic components stacked in a part-feeder onto 2 ﬁxbsuate by pickiné them up
with a nozzle of a carriage head and more particularly, tnpbsidon:acog_ni&onbfa.n
electronic component through a line-sensor with an image of .the elect:c_:m'c
componentsheldbytheﬁozzb. - |

BACKGROUND OF THE INVENTION
Anapparamsformoununganelecu:amccomponent(chip)mclcupacmp . |
mckedmapan—feederwuhamzzleofacamagehadbymuumckuchng and
thenmsfmﬂzech;ptoaspeuﬁedeoordmahespotonasubstrgte. Smcethec!np.
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Yandeduecuons,thedmnonsmdetededbyareeogmucnmembermdare St

campensatedforbeforedxecth:s mounnedonthesuhmee

The reoogmuon member using a Ime-sensor is widely known. Typmlly, thc
line-sensor comprises photo smsmg devmes such as CCD (Chz.rge Coupled Device)
arranged in linear lmu and the chip'is u-ansfe:red across the longitudinal direction of -
an array of the scnsmg dcwces at right angl.es Dunng the u'ansfa:, the line-sensor |
phoho-senses the chip to producc sm‘face information of the cth image. The position

“deviations are detected a.ccura.tely because CCD is 2 high resojution dcvmc
oA _
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A recognition method utilizing a conventional line-sensor is explained with
reference to Fig. 13. |
Fig. 13 is a top view depicting a chip recognition method by a conventional
mounting apparatus of electronic components, wheré the chip is mnsfured ahovela.
line-sensor 103 incorporated in the mounting apparatus of electronic components. A
chip 101 is vacuum chuckec_i.at the bottom of the nozzle 102 of the carridge head.
The carriage head picks up the chip 101 stacked in the part-feeder by vacuum
chucldn; to the -bot:t'om' of the nozzle_ 102, and transfers the chip to the substrate (not
énown.) During the transfer, the chip passes above the fine-sensar 103, which takes
images of the chip 101, 2nd an image recognizing means recognizes the position of
chip 101 a.ccordmgtotheunages, anddetectsdevxauonsmm regardtcx Ya.nd e
d:recnons | o .
The convennonal mounnng apparatus however, does not work at a high
speed, and a user cannot e:;pect an efficient operation because a smgle nozzie 102 of

. & single carriage head picks up one chip 101 at a time, and the nozzle 102 goes back

and forth across the line-sensor 103 between the part-feeder and-the substrate in order.

to mount each mdmdual chip onto the substrate. |
Furthu:, as shown in Fxg 13 although a u'ansfernng direction N1 of the chxp '

101 must cross thg longitudinal dxre_cuon N2 of the line-sensor 103 at nght_ angles, the

angle.is sometimes deviated by © with prect,to an axis K whose direction is at right

- angles to N1. ('rhc angle e is described as the. "rov_z.ﬁoﬁ aﬁg!c" in ﬁi_is .speciﬁcadon.) '

When the line-sensor 103 is slanted as shown, an image of chip 101 taken through the
line-sensor 103 is distorted, thereby producing a recognition error. Therefore, the

user cannot always expect an accurate mounting of the chip 101 onto the substrate. -
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SUMMARY OF THE INVENTION

The present invention aims to solve the foregoing problems, namely, an object

' of the invention is to provide a method and é.ppa.ramé for mounting electronic

components at a high rate of speed.

Another ob;ect of the invention is to provide a method and appanms for
mounting electronic components which can mount electmmc components with
improved accuracy by detecting and compensating for the rotation angle of the
line-senser. | | o

An exemplary embodimeﬁ; of the apparatus for.mounﬁng electronic

components accarding to the present invention compM' a suﬁsu'ate uan#ferrin,
~ means for t:ansfemng a substrate, a amage head compnsmg a plnrahty of nozzlcs

aligned along a predetermined axis, an X-axis table for transfemng said arnage had

.subssanuauy para.!lel along the predemned axis, a Y-a:us tzble for msfmmg sa.td _

carriage head across the predetermined axis at substantially right angm rhereto,

plura.my ofpa:tfeedersdmposedonthcsmeofmdsubstrauemsfemng meass, and

a lme-smsor dxsposed between said substrate transferring means and said plurality of -
part feeders wnh a longzmdmal duecuon thereof at substantially nght angles w said -
predetermined axis, | ' '

In amordance wzth this embod:mmt, the carriage head is transferred above
said line-sensor along thepredetermmed axis to take images in sequencgofetectromc '

' components vacuum chucked by said nozzles, where the positions of said ciectéonic

componeats are recognized, and sa;d carriage head is transferred based on the

recognized posmons of said electronic components above said substrate, and then the
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 electronic components vacuum chucked by said nozzles are mounted onto specificd

coordinate spots of said substrate.

In another embodiment of the '_present invention, the apparatus for mounting

electronic components comprises: a camviage head for picking up electronic
- eomponenr;s stacked in part feeders by vacuum chucking them with nozzles, and

transferring and mounting the electronic components onto the substrate; a line-sensor
disposed along a path of said carriage head; a jig mounted to said carriage head; and |
a romon adjusting means for adjusting a rotation angle of said line-sensor.

The present invention also relates to 2 method of mounting electronic

' comﬁone’nts An exemplary method comprises the steps of: picking up electronic

compotents stac.bd in part feeders in sequence w1th a plurality of ahgned nozzles by
tansfenmgammageheadholdmgﬂleahgnedplumhtyofnozﬂesalonga |
predetetmmed axis and a.bove the part feeders d:sposed along thepredetetrm.neda.us,
mkmg images in sequence of the elecn:omc components vacuum chucked by said
nozzles by transfemng sud ca.rnage head comprising the. ahgned nozzies a.bove a
line-sensor daxposed between 2 substrate and said part feeders, said longmdmal
dlrecnon of the lme-smsor across at substanually right angles to eud predetermmed
ax:.s, re_cogmzmg posmons of said elecn'omc components vacuum chucbd by md
nozzles based on the taken images; and mounting said electronic components vacuum
chucked by said nozzles in sequence onto specified coordinate spots by transferring
said carriage head above said substrate based on the recognized peeitioes. _

Ancther method of mounting electronic corxeponents according to the invention
meludes the following steps: detecting a rotation angle of the line-sensor by i;nage |

recognition of the line-sensor through tzking a target formed on the jig mounted to the

i ShTt liiilﬂilei!lllzi
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carriage head, where the image is recognized when the jig is moved above the

line-sensor; revising the rotation angle of the line-sensor by rotating the line-sensor

horizontally so that the rotation angle becomes across the substrate transferring

direction at right angles; and mounting the electronic components onto the substrate
-through recognizing positions of the electromc components based on the images taken
by the line-sensar, where the images are formed through the line-semsor of which
rotation angle has been compensated observing the electronic components which are
vacuum chucked at the bottoms of nozzles held by the carriage head.

Yet another method of mounting electronic components of the invention
includes the following steps: detecting a rotznon angle of the 113 by recognizing the
target formed thereon, where the jig is mouated to theéx;iagehadmd the jig is
moved above the line-sensor which rooognmes the target; revising the roﬁt_ion .angle
of the jig by roﬁﬁng the jig horiionlzlly based on the detected rotation angle;

~ dstecting the rotation angle of the hn&sensor through recogmzmg the target by again
- .moving the jig of wluch rotanon angle has boen compensated above the line-sensor;

compennunc the rotauon angle of the lme-sensor by rocanng the Ime-semor
honzontally so that the ro!znon a.ngle beoomes right angls rel.a.twe to the u'ansfernng

. direction of the mmage head; and mounting the eiectroma components onto the

substrate through recognizing the positions of the electronic components based on the
images thereof taken through the line-sonso: having the compensated fota.tion angle
and observing the electronic component.é vacuum chucked ;: the bottoms of the
nozzles held by the carriage head. |

The apparatus and methods for mounting electronic'componcnts according to

the present invention provide the following advantages:

—_—____—_—_—‘_____________'_..
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(1) various kinds of electronic components can be mounted onto the substrate
at a high speed, because each nozzle held by the caﬁiage head in one straight line.
picks up electronic components in sequence and moves albng the line on which plural
nozzles are aligned and above the line~sensor disposed with its longitudinal d:xecuon
being in parallel with the Y-axis so that the line-sensor takes iméges of each

electronic component sequenﬁanf, and after recdgnizing positions of electronic

.. components the carriage head mounts them one by one onto the substrate, and

(2) electronic components can be mounted on the substrate with more
accuracy, because the rotation angle of the line-sensor with regard to the t:ansfenihg
direction of electronic companeats s detected so that the rotation a.ngle may be
compensated, and positions of each electronic oompénent are mogmnd more

The invention itself, together with further objects and attendant advantages,
will best be understood by refetence to the. follawmg detailed d&mpuon, taken in

conjuncuon with thc awmnpanymg drawmgs

BRIEF DBSCRIP‘I’ION OF THE DRAW]NGS
Fig. 1 is a perspective view ofan apparatus for mounnng electromc
components accordmg to an exempla:y emboduncnt of the prm: invention.
Fig. 2 is a top view of the mouuv:m° appa.rams of elecronic components shown-
in Fig. 1.

Fig. 3 is a perspective view of a carriage head and line-sensor of the mounting

apparatus of Fig. 1.
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Fig. 4 is a perspective view of a recognition member of the mounting
apparatus of Fig. 1. |
| Fig. S is a cross section of the recognition member of Fig. 4.

Fig. 6 is 2 block diagram of a driving unit of the mounting apparatus of Fig.

Fig. 7 is a side view of a nozzle .and jig of the mounting apparatus of Fig. 1.

Pig. 8 is a bottom view of the jig of Fig. 7. |

Fig. 9 illustrates how to adjust a rotation angle of the line-sensor of the
mounting appacatus.

Fzg 10isa ﬂowchar: showing how to adjust the rotation angle of the
line-sensor of the rnounnng apparams _

' Fig 11 is 2 flowchart showing how to mount electranic components usmg the

mounung appara.ms of the present | mventxon.

_Fig. 12 illustrates how to take an image of an electronic componcnt thmugh
the hne-semor of the _mounting appa:ams.

Pig 13 dep1cts how to recogmze a cmp ina eonvamonal mounung appara.tus

of clectromc components

DETAILED DESCRIPTION OF THE EMBODIMENTS
In the foﬂowmg, the present mvenuon is described in detail in canjuncnon
thh embodments thcreof by reference to the attached drawmgs '

~ Figs. 1 and 2, illustrate an exemplary embodiment of the present invention.

A shown, the exemplary embodiment of the mounting apparatus comprisés the

following clements disposed on a base 1: 2 guide rail 2 for transferring 2 substrate 3
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along the X axis is disposed on the center surface, where the guide rail 2_ represents a
substrate transferring means, and a large number of part-feeders 4 for mclicing
electronic components (chip) are disposed on both sides of guide rail 2 along the
uansfmmg direction (i.e. X-axis direction) of the substrate 3. In addition, outlets at
tps of each pan—feeda' 4 for removing chips are aligned on 2 straight line P d.u'md :
along the X—a:qs |

A; depicted in Fig. 1, two Y-axis tables 5 are mounted on both s:des of the

base 1 with an oriairaﬁ_on relative to the tzansfcrnng direction of substrate 3 at right

" angles. On the Y-axis tables, an X-axis table 6 is mounted with an orientation

relative to the Y-axis tables at right angles and also parallel with the transferring

 direction of the substrate 3. Both ends of the X-axis table § are coupled with the
‘Y-axis table § so that the X-ax:s table 6 is movable along a Iongimditial dir_ect;ior': of
" the Y-axis table 5. The carriage head 20 is mounted to the X-axis table 6 so that the -

. carriage head 20 can move along the X-axis table.

Asdcptctedexg 2, aba]lscrew?anda.gmde:aﬂSboth onemedalongmcf'
Y-axis dn'ecuon are mounted inside the Y-am tzélc 5. A Y-axis motor 9 dnv& to -
rotate the ball screx_v 7, WInch causes the X-ans mb;e to move along thg ¥-axzs. On -
the other hand, a ball scr;w 10 oriented along the X-axiis direction is mounta ta the
X—a:us table 6. An X-axis motor 11 drives to rota.ne thc ball screw 10, whxch causes
the mxage head 20 to move along the X-axxs, i.e. the dnecuon in wmch the plural

nozzles are aligned. Thus, the w:nage head 20 can be moved in both the X orY

directions by dnvmg the X-axis motor 11 and Y-axxs motor 9.

Referving to Fig. 3, the carriage head 20 shown in Fig. 1 has a plurality of

nozzles 21a, 21b, and 21¢ (three nozzles are used in this cmbbdiment). These nozzles
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vacuum chuck chips 12. Vertical shafts 27 have nozzle holders 28, which hold
nozzles 21a, 21b and 2lc. These nozzles are detachable from the nozzle holders 28.
As shpwﬁ in Fig. 7, a back plate 26 and an engagement 29 are incorporated with the
nozzle 21a (which is representative of the three nozzles), énd the nozzle 21a can be
replaced with a different type by inserting/extracting the engagement 29 into/from the "
nozzle hold& 28. . |
As shown in Fig. 3, a Z-axis. motor 22 rotates a vertical feed screw 23b which
~ screws into a nut 23a in order to mqvé the nozzle 21a up and down. A sh'aft.27 is
rotambly @uplgd' with the nut 23a. A e motor 24 rotates the shaft 27 around the
shaft mtcr.by the angle of @ with a belt 25 Therefore, when the z-axis motor 22
drives, the nozzles 21a, 21b and 21c rise and fall individually, and when the © motor
24 drives, the nozzles 21a, 21b and 21c rotate borizontally. The three nozzles 212,
- 21b and 21c are ahgned in a straight line along the transferring direction of the '
substrate 3, Le. X direction, and held by the carriage head 20.
| A recogﬁiﬁc;n member 30 is disposed between the guide rail 2 and the
partfeedets4as showanxgs. land 2. Anexempla.ryembodxmentofﬁle
recognition member 30 is :llustmed in Plg 3 through Fig. 3. As shown,
 cylindrical tube 31 has a lens system 32 and a line-sensor 33 thereon. On an upper |
" end of tube 31, a slit 34 opens for receiving the light into the line-sensor 33. A
B camera 35 for; a TV monitor is disposed on the side of.tube 31, and a half mirror 32a
is incorporated therein for transmitting the light from the slit 34 into the camera 35.
_ Sub-cases 36 are mounted on both sides of tube 31, and light sour;:es 37 for lighting
are disposed on the sub-cases 36. The tube 31 is mounted on a turntable 38, which is

rotatably mounted to a support tube 39 with bearings 40. An arm 41 is extended
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from the turntable 38. On the tip of arm 41, a roller 42 is connected. The roller 42
interfits betweeﬁx holders 43a and 43b, which is mounted on a nut 44. A ball screw
45 is screwed into the nut 44. A motor 46 drives to rotate the ball screw 45, then the
nut 44 moves along the ball screw 45 and a guide rail 47, thersby rotating ;he

turntable 38 and adjusting the rotation angle of the line-sensor 33.: The elements

 denoted with 41 through 47 constitute the rotation angle adjusting means to accurately

adjust the rotation angle of line-sensor 33.

An exemplary embodiment of the jig is illustrated by Figs. 7 and 8. The jig

60 forms a disk, and 2 rod 61 stands at the center thereof. On the upper end of rod

61, a fitting part 62 is formed, and the fitting part 62 is detachably engaged with the
nozzle holder 28. As shown in Fig. 8, on the lower surface of the jig 60, two first
targets M1 and also two second targets M2 are formed. The' straight line A

connecting ﬂxeMMIgmssesth:;uﬁghtﬁneBcomecﬁngmemNQatright

angles. As explained in detail below, the line-sensor 33 recognizes two M targets as |

well as the two M2 targets in order to adjust the rotarion angle of the fine-seasor 3. -
It is noted théé, with reganﬁng o the shape, color, size, and quantity of the first
target Ml, any different marks other than those used in this embodiment are
acceptable provided they indicate a transfernng d:.recnon of the carriage. head '20.
Regarding the second trget M2, any marks are acceptable provided they indicate the
direction crossing the cransfcrrin_g direction of the carriage head io at right angles. It
is noted that the targets are aot limited to the forms disclosed in this embodiment.

Fig. 6 is a block diagram of an exemplary driving system. A CPU 48 controls

an overall mounting apparatus of clectronic components, a2 memory 49 stores various

program and data required for the process of the CPU 48. A recognition part 50

1.
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recognizes ﬁostures and positions of the chip 12 vacuum chucked by the nozzles 21a,
21b and 21c as well as the jig 60. A motor driving circuit 51 drives the X-axis motor
11, Y-axis motor 9, Z-axis motor 22, é_ motor 24, and motor 46 based on commands
from the CPU 48.

When the [ine-sensor 33 in the embodxment slants by o degree with regard to
the dxrecuon across the cmp transfanng direction at right angles, a distortion occurs
in the position recognition of the c!up 12, and mmmtmg accuracy is not xmproved. In
order to overcome this pioblem, the slant of the line-sensor 33 must.'be. compensated
so that the bnéimdinal direction of the line-sensor 33 crosses the transferring
d.:recuonofchxp IZatnghtangla . '

An mcemplary rneﬂmd for compensating the rotation angle of line-sensor 33 50
that the Iongzmdmal dtrecuon of hne-sensor 33 crosses the transt‘emng direction of
chip 12 at right anglcs is illustrated in ngs. 7,9 a.nd 10.

. Fig. 7. depicts the foﬂomng two steps (ST1 and S’I‘Z wlnch are deta.zled in
Fig. 10)
ST 1. Remove the nozzle 21a (repraen!zﬁ.ve of 21a, 21b and 21c) from the
nozzle holder 28 and mount the jig 6Q thu:euo Then drive the X-axis table 6 and
- Y-axis table § mordertotransfettheng60ab0vethesht340frherecogmuon
member 30 along the d:recuon (N1) across the longxmdma.l direction of hne-sensor 33
poasiblyatnghtangla (Nl wﬂlbedemﬂedlater) _

ST 2. Take the image of jig 60 through the lme-sensor 33.

As shown in Fig. 9, Process 1 depicts the status oa ST 2: the status of jig 60
s illustrated in Process 1-A of Fig. 9, the status of linc-sensor 33 is illustrated in

Process 1-B of Fig. 9, and the image of jig 60 is shown in Process 1-C of Fig. 9. As
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illustrated, the straight line connecting the two first targets M1 of the jig 60 slants
with regard to the transferring direction (N1) of the carriage head 20 by a rotation
angle "a", and the line-sensor 33, as shown in 1-B, also slants with regard to the

direction across the N1 direction at right angles by a rotation angle " b". Thus, the

 straight line connecting the two first targets M1 is observed in the image taken on ST

2 to slant with regard to N1 direction by a rotation angle "c”, which is approximately
the same as the rotation angle "a” of jig 60 as long as the rotation angle “b" is small
;noug_h. ' ' - |

The next steps in the process entail recognizing the rotion angle *a" by the

' recogniﬁc;\n part 50 (ST3), then rotating the jig 60 by the mtz.ﬁon angle "¢” by driving

the o motor 24 incd:po}aced in the carriage head 20. This results in compensating the
rotauonangleofjgéo oramounﬁngangleﬂxereofmthregardwmemmagehad
20 (ST4). Process 2-A depicts the jig 60 accordingly compensated, where the stwaight
line connecting the twqﬁrstmgetle xsone;xtedmthe_samedzrecuanas t!_zeNI |
direction. Next, the jig 60 is again wansferred above the line-sensor 33 alc;ng uie NL
duecuonmtak:mmexmageofjigmagam(STSandSTG) sz-Cshowsthe -
image oblamedthroughSTSandSTﬁ wherethesttzxghthneconnectmg thcﬁmwro
targets M1 is oriented in the same dxrectxon as N1 direction. The straight hne
connecting the nvo'secc;nd targets MZ slants by a roétion angle "d ° with regard. to

the direction across the N1 direction at right anglec This rotation angle "d * is no
other than the rotation angle “ b" (slant degree of hn&sensor 33 with regard to the
direction across the N1 direction at right angles.) Thus, similar to above, the process -
entails recognizing the rotation angle “d" with the recognition part 50 (ST7), and

driving the motor 46 shown in Pig. 4 to horizontﬂy rotate the line-sensor 33
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disposed on the turntable 38, thereby revising the rotation angle "d" (ST8). The
rotation angle “ b" of line-sensor 33 is thus coﬁpmsated as shown in pfpc&s 3-B,
. ;nd the longitudinal direction of line-sensor 33 becomes across Nl direction at right
angles.
| Next, the jig 60 is again transferred above the recogmuon member 30 to take
in the image of jig 60 th.rough the line-sensor 33 for which the rotation angle has been
compensated (ST9 and ST10). Verify the revision of rotation angle with the
recognition part 50 based on the image taken in ST10 (ST11). If the revision is not
. carrect, repeat the process ffémsfl. Process 3-C 'show# the image of jig 60 takea
thrbugl; the line-sensor 33 for which the rotation angle is eompensated correctly.
Aﬁu' revising the rotation angle of line-sensor 33, remiove the jig 60 from the |
Rozzle holder 28 shown in Fig. 7, and atach the nozzle 21a to the nozzle holder 28.
| A method for mounting an ekectronié'éomponent in aocordancewxﬂt the
. prmt mvennon is a:plamed thh refa:ence o Fxg. 11.
Fu'st, drive thc Y-axis motor 9 so that the nozzles 21a, 21b and 21c are
ﬁosiuoned on 2 straight line P on which the outlets for taking out the chip 12 are
. aligned (ST 12). Then, drive.the X~axis motor 11 to transfer the nozzle 21a, 21b and
' 21c above the straight line P along X direction (ST13), and stop the nozzles above the
specified part-feeder 4, Where the X-axis motor drives to lower or raise one of the
| noiﬁa to vacunm chuck the chip 12 4t the bottom thereof (ST14). Repait ST13 and
ST14 to pxck up the chips 12 one by one with those nozzles (ST1S). When p1ckmv
~ up the very ﬁrstclup 12, ST1 andST?.canbcdoneatthesameume
Second, drive the X-axis motor 11 and Y-axis motor 9 to transfer the carriage

head 20 above the recognition member 30 (ST16) and then drive the X-axis motor 11
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%o transfer the nozzle 21a, 21b and 21c above the slit 34 straight in the X direction,
thereby taking in the image of each chip 12 through the line-sensor 33 (ST17). Fig.
12 depicts the recognition operation of various chips 12a, 12b and 12¢ vacuum .

chucked by the nozzle 21a, 215 and 21c. Since the three nozzles are aligned along

 the X direction, the images of the three chips 12a, 12b and 12¢ are taken in sequence

by u:anéferring the tmﬁage head 20 above the line-sensor 33 straight along the X

direction, even when the three chips vacuum chucked by the three nozzles are )
different sizes. In this case, the carriage bead 20 is transferred only by the X-axis
motor 11 of X-axis table 6. Thus, the Y-axis motor 9 may stay idle, whict.x simplifies
conirol requirements. | _

Third, recognizs the positions of w:h chip 12 from the images taken Sy the_
recognition part 50 (ST18), then based on the recognition result, drive the X-axis
motor 11, Y-axis motor § and @ motor 24 in order to conipensane position-deviations -
of each chip 12 th.h regard to X, Y anded:recuons

Finally, mount each chip 12 onto the speczfied coordmate positions of the
substrate 3 (ST19). Thus various cths 12 can be mounted in sequence onto the
substrate 3 by repeating the a.bove sueps.

Since the rotation angle of hne-smsor 33 has been already adjusted, the
longitudinal direction of the hne-sensor 33is across the chip nansfemng direction at
tight angle_s thhout a bit difference. Therefore, the correct image of each chip 12
without any distortion can be obtained through the line-sensor 33, -and thus tﬁe
pommn-devxanons can be accutaxely detected. Asa mult, each ch1p 12 can be

mounted with high accuracy.
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It is possible o mount the jig 60. to the carriage head 20 with high positioning
accuracy. Therefore, when the jig 60 is mounted with a positioning efmr less than
tolerance, the steps ST1 through ST4 are not necessary. In this case, the users may
start the process from the step ST5. Regarding the romtipn ;ngie adjusting means, it
is oot limited to the above motor 46, but fiianual opmtioﬁ can roate the line-sensor
33, and the structure thereof is, o.f course, not limited to the above Mmt. : |
" Further, 2 mounting position of jig 60 can be aﬁy other positions of umage head 20
than the nozzle holder 28, provided the positioh is moved nbrimnrany together with
the nozzle holder 28. In this case, the nozzle holder is not necessanly detachable. -

Regarding the operauon in the step ST13, the Y-axis motor 9 prefenbly stz.ys
. idle. However, in the following case, the Y-axis motor 9_ may be driven to
compensate the posiﬁén—dcvia&ons of nozzié 21a, 210 and 21¢ with regard w0 Y -

~ direction so the nozzles 21a, 21b, delccanpxckupachcinp IZaccura.:ely the

: ouﬂetsfortzhngcmpsout&omthepart-fwder4Lsdevzauadfrommestmghthne? 3

or the nozzle 21a, 21b and 21c are ot aligned accuraely on the Imepara.llel with X
duecuon,msuchacase eachcthlZmaypossxblyfa.xltobepmbdup '

Further, two recognition mcmbm 30 can be used, namely, two units are
dxsposed both sides of guide rail 2 individually.

Of course, it should be understood that a wide range of changes and
modifications can be made to the preferred embodiments described sbove. It is
therefore intended that the fmgoﬁxg detailed description be regarded as illustrative

 rather than limiting and that it be Mmod that it is the foﬁowiﬁg ciaims. including
an equivalents, which are intended to define the scope of the im;ention..
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1. A apparatus for mounting electronic co:hponents comprising:
a substrate transferring means for transferring a subsu-ate;
a carriage head comprising a plurality of nazzles a.Iigned.along a
an X-axis table for transferring said carriage head snbstanuany parallel
along the predetetmned axis, _
a Y-axis table for transferring said carriaée head across the
predetermined axis at substantially right angles thereto, |
o aplu:ahtyofpanfeedmdxsposedonmeadeofmdsubm
tansfa'nng means, and
a line-seasor disposed betwee.n said substrate transfa-riﬁg means and
said plualiy of part fosders with & longindicl du'ecuon tereof at subsaaialy right
angles to said predetermined axis, ° - ' | .
whereby, mdw.magehmdbang msfemd above said hne-sensoralong the -
predmmmedanstolzkexmagesmsequenceofelec&omccomponmtsvacuum '
. chucked by said nozzles, said’ posmons of sud electromc components bemg
recognized, an.d said camage head bemg u'a.nsferred based on the reoogmzed positions
of said electronic components above_said substrate, said electronic cpmponents .
vacuum chucked by said nozzles being mounted onto specified coordinate spots of

' sa1d substrate.

Anv . ' |
2. 2 apparatus for mounung electronic components compnsmg
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a carriage head for picking up electronic components stacked in part feeders

by vacuum chucking them with nozzies, and transferring and mountng the electronic

components onta the substrate,

above | |
a line-sensor disposed-ziongra path of said carriage head, : °

a jig mounted to said carriage head, and
-a rotation adjusting means for adjusting a rotation 'anglc'of said hne-sensor |
3. A method of mounting electronic components comprising the steps of:
picking up electronic components stacked in part feeders in sequence with a
plurality of aligned nozzles by transferring a carriage head holding the aligned
_plunhtyofnozzlsahngapredemmedansmdabovethepmfeedmdxsposed
along the predenemuned axis,
~ taking images in sequenr.e of the eiectronic components vacuum chucked by
sazdnozzlesbyﬂansfemngsadumgeheadoompnmgtheahgnednozzl& abovea
line-sensor disposed between a substrate and said part feeders, said Iongzmdmal
dxrecu.on of the line-sensor across atsubsmuany right angles to said predeﬁennmed B
. m’ - '
recogmzmg positions of said electronic components vacaum Qhucked by sai&
nozzlcsbasédonthehkenin’zages; _ o |
- mounting said electronic components vacuum chucked by said 'n;:zzxes in
sequence onto specified ooordmate spots by transfemng said czmage head z.bovc sad
substrate based on the recognized posmons |
4. A method of mounting electronic components vact_xufn chucked to the
I:ottorn.n::ir nozzles disposed on a carriage head, said electro.nié .componcnts are

observed by a line-sensor which takes images of the electronic compdnents and based
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on the images taken by the line~sensor positions of the electronic components are

recognized and the electronic components are mounted onto the substrate in
accordance with the recognized posiﬁons, said method further comprising the steps of:

dctoc&ng a rotation angle of said li.oc-sensor-through an image recognition oy
said line-sensor taking an imago of a target formed on a jig mounted to said carriage
-hood, said jig being transferred above said line-sensor, | ' .

revising said rowmsion angle of said line-sensor to being across the transferring
direction of said carriage head a.t- dght angles by horizontally rotating said line-sensor,
and | | | | |

mounting the electronic components vacuum chucfood ao the bottoms of the
nozzles of said carriage head through observing said electronic components with the
line-sensor of which ..rotation angle has been compensated and recognizing positions of_
seid electronic companents based on images taken thereof with said line-sensar.

5. A methoo of mounting ehctromc components vacuum chucked at the
bottom of nozzles dxsposed on 2 carriage head, said eloco:omc components are

- observed by a hne-seosor which tzlm images of the electronic compononts and based -

oa the i unages w.ken by the line-sensor posmons of the electronic components are
reoogmzed and the electromc components are mounted onto the submee said method
fu:tho: compnsmg the steps of: '
detoctmg a rotauon angle of a p.g mounted to said camage head through
recognizing an image of 2 target formed on the jig with the hne-scnsor, said jig being
transferred above the said line-sensar, | |
tevising the rotation angle of the jig based on the detected rotation mglo by

horizontally rotating the jig, and
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detecting a rotation angle of said line-sensor through an image recognition by
said line-sensor taking an image of a target formed on a jig mounted to said caniége
head, said jig of which rotation angle has been compensated being transferred again
above said line-sensor to recognize said térget on the jig,

revising said rotation angle of sid line-sensor to being across the transferring
direction of said carviage head at right angles by horizontally Totating said line-sensor,
and

‘mounting the electronic components vacuum chucked at the boﬁoms of the
~ nozzles of said carriage head through observing said electronic components with the
 ine-sensor of which rotation. angle has been compensated and recognizing positions of

said electronic compdnents based on images taken thereof with said Line-sensor.
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