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1TI'LE Or TE:E INVENTION 

MOUNTING APPARATUS OF ELECTRONIC COMPONENTS 
AND MOUNTING MEI'HODS OF nm SAME. · / 

FIELD OP THE INVBNnON 

Th~ .present inv~n ~ to an appaxatUs and. method for mounting 

electronic camponents stacked in a. part-feeder onto a. substcate by pic:klnc them up 

with a. nOZ%Ie of a. caxriage head and mete particularly, to position recognition of an 

electronic component through a· line-sensor with an image of the electronic: 

component.s held by tho nczm. 

BACKGROUND OP nm INVENTION . 

An apparatUS for. mounting an electronic co~t (Cmp) picks up a emp 
<lo • - • 

. . . . . 
stacked. in a part·feeder with ~ no~ of a cani.a.ge head by vacuum chucking,. and 

then ~ the cbip to a specified coOtdinate spot on a. substrate.. Since tho chip . 

vacuum chuc:bd at the bottom of the ncmle is.~ in position with r=gard to x~ 
·., B·. . . 

Y and e directions, the deviations are-~ by ~ -~gnition member· and are 

.compensated for bef'ore the chip is mounted on the substtate • 

. The recognition member· ~·a line-sensor is widd.y known. Typi.Cany, the 
. . 

line-sensor comprises photo sensing devices such as CCD (Charge Coupled Device) 

arranged in linear lines, and the chip.is transferred across the_longitudinal direction of · 

a.a array of the scnSin.1 devices at right angla •. During the transfer;· the line-sensor 

photo-senses the chip to produce surface infonna.tion of the _chip image. The position 

deviations are detected a.ccun.tcly because CCD is a high resolution device. 
\ .. 
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A recognition method utilizing a conventional line-sensor is explained with 

refereace to Fig. 13. 

Fig. 13 is a top view depicting a chip recognition method by a conventional 

mounting appa:r:atus of electronic components, .where the cbip i.s ttansferred above a 

Urie-sensor 103 incorporated in the mounting apparatuS of electtenic components. A 

chip 101 is vacuum chuc~ at tiie bottom of the nozzle 102 of the carriage head. 

The caxrlage head picks up the chip 101 stacked in the.part·feeder by vacuum 

chucldng to the bottom· of the nozzle 102. and transfers the chip to the su~stxate (not 
. . 

shown.) During the transfer, the chip p~ above die line-sensor 103, which takes 

images of the chip 101, and an imap recognizin1 means recognizes the position of 

chip 101 .a.c:c:ording tQ tho images, and detects deviations with regard to X, Y and e 

directions. 

The conventional mounting apparatus, however, ~ not Work at a hi&h 

speed, and a user cannot expect an efficient"operation. because a single nozzle: 102 of 

. a single c:arrlage head picks up one chip lQ!._at a time, and the nozzle 102 goes back 

and forth across the.line«nsor 103 between the part·feeder ~d·the substrate~ order 

to moun~ each individual chip onto the substrate. . · 
. . 

Further, as shown in Fig. 13, althouah a transferring direction Nl ·of the chip 

101 must cross the longitudinal direction N2 of the line-sensor 103 at right ang!Cs, the 
. . . 

• • > 

angle is sometimes deviated. by e with respect. to an axis K whose direction is at right 

angles to Nl. (I'he ·angle e is described as the. "rota.ti~ angle" in ~s .specification.) · . 

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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SUMM:ARY OP THE INVBNTION 

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

of the invention is to provide a: method and apparatus for mountin$ electronic 

components at a high tate of speed. 

Another object of the invention is to provide a method and apparatus for 

mounting electronic compcnen.t.s which can mount elcctronic components with 

improved accumcy bY detecting and compemating for the rotation angle of the 

lino-sensor. 

An exemplary embodiment of the appatatus for mounting el=tronic 
. . 

components according to the present invmtion comprises: a substxate tmnsfetrlng 
. . 

means for ttansfec:ing a substrate, a carriage head comprising a plurality of nozztes 

aligned along a ptedetermined axis, an X-axis table for transferring said carriage _head 

substantially ~ alon1 the preddermined axis, a Y-axis table for tr3nstemn, said 
. . . . . . 

carriage head across the predetermined axis at substantially right angles thereto, a ·. . . 
plunli.ty ~f put feeders dispo3ed on the side of said ~ txansfeaing means, 81'!-~. 

a line-sensor ~ between said substrate transferring means and said plurality. of 
. .. . . . . ' . . . . . 

put feeders wt.th a lon&itudinal direction thereof at substantially right angles to said 
. . ·. . . 

predetmmined axis~ 

In a.c:cordance with this embodiment, the carriage head is transferred above 

said line-~ alona the predetermined axis to take hiiage.s in ~ of electronic 

components vaeuwn chucked by said nozzles, where the positions of said electronic 

components axe ~gnized, and said caitia&e head is transferred based on the 

recognized positio~s of said electronic components above said substrate, and then the 

. ·. 
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. electronic· components vacuwn chucked by said nozzles are mounted onto specified 

coordinate spots of said substrate. 

Jn another embodiment of the present invention, the appara.tu3 for mounting 
. . 

electronic co~ponentS comprises: a carriage head for picking up elc:ccronic 

. component.s stacked in part feeders by vacuum chucking them with nozzles,, and 

transfening and mounting the elCctronic components onto the substrate; a line-sensor 

disposed along a path of said carriage head; a jig mounted to said carriage head; and . 

a rotation adjusting means for adjusting a rotation angle of said line-sensor. 

The present invention also relates to a method of mounting electrOnic 

components. An exemplary method comprises the steps of: picking up elec:tronic 

componentS stacked in patf feeders in sequence with a plurality of aligned nozzles by 

"trmsferrlng a c:miage head holding the aligned plurali~ of nomes along a 

predetermined ~ and abov~ .the part feeders disposed along the ~ed a.tjs; 

taldn& images in sequence of the electronic ~mponents vacuum chucked by said 

nozzle& by transferring said carriage head comprising the .aliped nozzles above a 

-line-sens~r disposed between a substrate and said part ~ers, said longi~ 

direction of the line-sensor across at substantially right angles· to said predetermined 
. . 

axis; ~gnizing positiom of said electronic components vacuum 1:hucked·by said 

nozzb based on the taken iinagcs; and mounting said electronic components vacuum 

chucked by said nozzles in sequence onto specified coordinate spots by transfening 

said carriage _head above said substrate based on the recognized positions. 

Another method of mountin& electronic components according to the invention 

includes the following st.cps: detecting a rotation angle of the line-sensor by image 

recognition of the line-sensor through t3king a target formed on the jig mounted to the 
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carriage head, where the image is recognized when the jig is moved above the 

line-sensor; revisin& the rotation angle of the line-sensor by rotating the line-sensor 

horizontally so that the rotation angle becomes across the substrate ttansfening 

direction at right angles; and mowitin& the elec:tronic components onto the substrate 

through recognizing positions of the electronic components based on the ~es ta.ken 

by the line--sensor, where the imiaes ·are fotmed .through the line-sensor of which 

rotation angle has been compensated observing the electronic components which are 

vacuum chucked at the bottoms of nozzles held by the cmiage head. 

Yet another method of mounting electronic component! of tbe invention 

includes the folloWing steps: detecting a rotation angle of the jig by recognhinc the 

taqet formed thereon, where the jig is mount.ed to the cmiage head and the jig is 

moved above the lino-sensor which recognizes the tar:et; revising rl1e rotation angle 
. . 

. . 
of the jig by rotatina the jig hotizontally based en the· detected rotation anile; 

detecting the rotation angle .of the WiO-seasor. through recolnizmg ,the taraet by again 

· · .moving the jig of_ which rotation angle has ~een compensated above the line-sensor; .. 

compensatini the rotation angle of the line-sensor by rotating the line-sensOr. 

horizontally so that the rotation anlJ.e bec0~es right.angles relative to the transferring 

· direction of the car.dage head; and mounting the electronic components onto the 

substtate through recognizing the positions of the electronic components based on the 

images thereof taken through the line-sensor ~' the compensated rotation angle 
. .· . - . 

and observing the electronic components vacuum chucked at the bottoms of the 

nozzles held by the cmiage head. 

The apparatus and· methods for mounting electronic· components according tQ 

the present invention provide the following advantages: 
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(l) various kinds of electronic components can be mount.cd onto the substrate 

at a high speed, because each nozzle held by the carriage head in one straight line. 

picks up electronic components in sequence and moves along the line on which plural 

nozzles are aligned and above the line-sensor disposed with its longitudinal direction 

bein& in parallel with the Y ·axis so that the line-sensor takes images of each 

electronic component sequentially, and after rec0gni%ing 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 reprd to the transfer.ting 

direction of electtonic components is detected so that the rotation angle may be 
. . 

eomp~ted, and positions of each electronic component are recopUZed more 

accuxately. 

~ invention itself, together with further objects and. attendant advantages, 

will best be understood by reference to the.fo~& detailed description, taken in 

conjunction with the accompanying dra$p. 

. . . 

BRIEF DBSClUPTION OF TEE DRAWINGS 

F'11. t is a ~ve view of an appUatu$ for mc~nting electronic 

components according to an exemplaiy embodiment of the present invention. 

Fig. 2 is a top view _of the mounang apparatus of electronic components. shown 

in Pig. 1. ... ..• 

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

appazatus of Fig. 1. 
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Fig. 4 is a perspective view of a recognition member of the mounting 

apparatus of Fi1. l. 

1. 

Fig. S is a. cross section of the recognition member of Fig. 4. 

Pig. 6 is a block diagram of a dtiving unit of the mounting apparatus of Pig. 

Fig. 7 is a side view of a nozzle and jig of the mounting apparams of Fig. l. 

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

Ff&. 9 illustrates h~w. to adjust a rotation angle of the line-sensor of the 

mounting apparatus. 

Pig. io is a flowchart showing how to adjust the ~on angle of tho. 

line-sensor of the mounting apParatus~ 

Pig. 11 is a. floW'chart showing how to mount electronic components ~g the 

mounting apparatus of the present ~venti.on. 

. Fig. 12 illustrates how tO take an image of an eled;omc compon~~- through ' · 

the line-sensor of tho mounting appuatus. 
. . .. ' . . .. 

Fig. 13 ·d.epi~ .h~w to recognize a chip in a. conventionat molinang. ~ 

of electronic components. 

DETAILBD DESCRIPTION OF THE BMBODIM:ENTS 
. . . . 

In the following, the present invention is descn'becf in detail in conjunction 

with embodiments thereof by .reference to the.attached drawings. 

Fi&s. l and 2, illustrate in exemplary embodiment of the present: invention. 

· As shown, the exemplary ~odiment of the ~ountini apj,aratlis comprises the 

following clements disposed on a base 1: a iuide rail 2 for transferring a substrate 3 
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along the X axis is disposed on the center surface, where the &Uidc rail 2 represents a 

substrate transferring means, and a large number of pa.rt-feeders 4 for stacking 

electronic components (chip) are disposed on both sides of guide rail 2 along the 

transferring direction (i.e. X-axis direction) of the substrate 3. In addition, outlets at 

tips of each part-feeder 4 for removing chips are aligned on a straight line P directed · 

along the X-axis. 

. As depicted in Fig. 1, two Y-axis tables S are mount.ed on both sides of the 
. . 

base l with an orlent.a.tion relative to the tramfening direction of substrate 3 at right 

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

relative to the Y-axis tables at ri&ht angles and also parallet with the ti:ansfer.ring 

direction of the substrate 3. Both ends of the X-axis table 6 are coupled with the . . 

. Y-axis table 5 so that the X-am table 6 is movable along a longitudirial direction of 

· the Y-axis table S. The carriage head 20 ~mounted to the X-a.Xis table 6 ·so that the 

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

~ depicted in Pig. 2, a ball screw 7 and a guide rail· 8 both oriented ·aion:-· the: 
... - . .· 

Y-axis direction are mounted inside. thC Y-axu table s. A Y-axis motor 9 drlVes to ·. 

rotate the ball screw 7, which causes the X-axis table to move aiong the· Y-axis. On · . . . . 

the other bind, a ball screw 10 _oriented along the X-axis direction is moun~ to the 

X-axis table 6. An X-axis motor 11 drives t.o rotate the ball screw 10, which causes 

the carriage head 20 to move along the ](-axis, i.e. the direction_in which the plural 

nozzles are aligned •. 'Thus, the carriage head 20 can be moved. in ~~th the· X oi Y 

directions by driving tho X-axi.s motor 11 and Y-axis motor 9. . 

Referring to Fil. 3, the carriage head 20 shoym in Fig. 1 has a plurality of 

n~ 2la, 2lb, and 21c (three nozzles arc used in this embodiment). These nozzles 
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vacuum chuck chips 12. Vertical shafts 27 have nozzle holders 28, which hold . . 
nozzles 2la, 2lb and 2lc. These nozzles are detachable from the nozzle holders 28. 

As sh~wn in Pia;. 7, a back plate 26 and an en1agement 29 are incorporated with the 

nozzle 2la (which is representative of the three nozzles), '1ld the nozzle 2la can be 

replaced with a different type by inserting/extracting the engagement 29· into/from the · 

nozzle holder 28 •. 

As shown in Fig.· 3, a Z·axis motor 22 rotares a vc:rtical feed screw 23b which 

· screws into a. nut 23a in order to move the nozzle 2la up and down. A shaft 27 is 

roratably coupl~ with the nut 23a. A e motor. 24 rotates the shaft 27 around the 

shaft centc:r by r:ne angle· of e with a belt 2S. Therefore, when ~ z-axis motor 22 

drives, the nozzles 2la, 2lb and 21c rise and fall individually, and when the e motor 
. . . 

. . 
24 drives, the nozzles 2la, 2lb and 2lc rotate horizontally. The three nozzles 21a, 

. . 

2lb and 2lc are aligned in a straight wie along the ttansfer.ri.nc di.rcction of the 

substrate 3, Le. X directi~n. and held by the carriage head 20. · 

A recognition member 30 iS disposed between the guide rail 2 ·and the 

part-feeders 4 u shown in Pigs. 1 and 2. An exemplary embodiment of the 

ICCOgnition member 30 is illustrated in Pig-. 3 through Fig. S. As sho.wn, a 

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-sens0r 33. A 

· camera. 35 for a TV monitor is disposed on the side of tube 31, and a half mirror 32a 

is incoiporated. therein fo~ transmittixlg the light from the slit 34 into the camera 35. 

Sub-caSes-36 are mounted 011 both sides of tube 31, and light sources 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 tw:ntablc 38. On the tip of arm 41, a roller 42 is cannected. The roller 42 

interfits between 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 4S, then the 

nut 44 moves along the ball screw 45 and a guide rail 47, thereby rotating the 

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 rota.ti.on angle of line-sensor 33. · 

An exemplazy embodiment of _the iis is illusttated by Figs. 7 and 8. The jig 

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

61, a. fitting put 62 is formed, and the fitting part 62 is detachably engaged with the 

nozzle holder 28. A3 shown in ·Pig. 8, on the lower surface of the jig 60, two first 

targets Ml" and also two second targets ¥2 are formed. The straight line A 

co~ting the two Ml crosses the straight line B connecting the two M2 at right 
. . . . 

angles. As explained in detail below, the line-sensor 33 recognizes two M 1 targets as 

well u the two M2 targets in Order to adjust the rotation angle of the line-sensor 33 •.. 
. . . . . . 

It is noted that, with regarding .ro the ·shape, color, size, and' quantity oi the ·first 
. . 

target Ml, any different a1arb other than those used in this em~odiment arc 

acceptable proVi~ they indicate a ~sfctting direction of the c:arrlaie. head 20. 

Regarding the second target M2, any marks are acceptable provided they indicate the 

clirection crcming the trmsfmin& direction of the eartiage head 20 at right angles. It 

is noted !;hat the targets are not limited to the forms disclosed in this embodiment. 

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

an overall mounting apparatus of electronic components, a memory 49 stores various 

program and data required f'or the process of the CPU 48. A recognition part SO 

.. 
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recognizes postures and position.s of the chip 12 vacuum chucked by the nozzles 2la, 

21b and 21c as well cu the jig 60. A motor driving circuit 51 drives the X-axis motor 

11, Y-axis motor 9, Z..axis motor 22, e_motor 24, and motor 46 based on commands 

from the CPU 48. 

When the line-sensor 33 in the embo~cnt slants by e degree with regard to 

the direction a.cross . the chip tramfening direction at right angles, a. distotti<?U occurs 

in the position recognition of the chip 12, and mountinc accuracy is not improvect. In 

order to overcome this problem. the slant of the line-~ 33 must be compensated 

so that the longitudinal direction of the line-sensor 33 crosses the· transferring 

direction of chip 12 at .rl:lht angles. 

An exemplary. method for compemating the rotation angle of line-sensor 33 so 
. . 

tbat the longitudinal direction of line-sensor 33 c:ro5ses the uanSfening direction of 

chip 12 at right angles is ill~ in Pigs.· 7, 9 and 10. ·· 

Pig. 7. depicts the followilll· two srcps (S'i'l and ST2 which are detailed in . . 

Fig. 10):. · 

·ST l. Remove the nozzle 2la (representative of 2la, 2lb and 2Lc) from the 

nozzle holder 28, an~ mount the jig. 60 thereto. Then, drive the X-axis table 6 and 
. . . .. 

· Y-axis table S in order to transfer the ji& 60 above the slit 34 Of the reeocmtiori 
.· 

member 30 along· the direction (Nl) across the loagitw:final direction of ~-sensor 33 

po.uibly ~t right.angies. (Nl will be detailed later.) 

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

. . 
· As shown in Pig. 9, Process 1 depictS the status on ST 2: the status of jig 60 

. is illusttated in Process 1-A of Pig. 9, the status of line-sensor 33 is illustrated in · 

Process 1-B of Fig. 9, and the imqe of jig 60 is sttown in Process 1-C of Fig. 9. As 
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illustrated, the straight line ,conncding the two first targets Ml of the jig 60 slants 

with regard to the transferring direction (Nl) of the carriage head 20 by a rot.a.lion 

angle "a", and the liiie-scnsor 33, a:s shown in l·B, also slants with regard to the 

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

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

2 to slant with regard to Nl 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 11b" is small 

enough. 

The next steps in the ~ entail recognizin& the rotation angle 11a." ~y the 

· · recognition part 50 (~), then rota.tin& the jig 60 by the rotation ancle· "c" by _driving 

the e mot.or 24 incoxpoiated in the carriage head 20. This r=ults in c0mpensating the 

rotation angle of jig 60 or a. mounting angle thereof with re&arcf t.o the _carriage head 

20 (ST4). Process 2-A depicts the jig 60 accordingly compensated, where the straight 

line connecting the two first targets- Ml is oriented in the Sa.me direction aS thC Nl 

direction. Nex.'4 the jig 60 is again ttansfemd above the. lino-sensor 33 along the Nl 
. . ' 

clixection to take in the image of jig 60 again (STS and ST6). Process 2.:C show~ the 
image obtained through STS and ST6, ·where the straight line connecting the tint two 

targets Ml is oriented in tho same direction as Nl direction. The straigbt- linc 

connecting the two· seeond targ~ M2 slants by a rotation angle 11d ": with regard. to 

the direction across .the Nl direction· at right angles. This rotation angle_ "d " is no 

other than the rotation an:Ie " b., ·(slant degree- of line-sensor 33 with regard to the 

direction across the Nl direction at right angles.) Thus, Similar to above, the process· 

ent.ails. recognizing the rotation angle "d" witll the recognition part SO (ST7), and 

driving the motor 46 shown in Pig. 4 to horizontally rotat.e the line-sensor 33 
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dbposed on the tumtable 38, thereby revising the rotation angle "d" (ST8). The 

rotation angle 11 b" of line-sensor 33 is thus compensated as shown in p~ 3-B, 

and the longitudinal direction of ~sensor 33 becomes across Nl direction at right 

angles. 

Nexty the jig· oO is again transfm'ed above the recognition member 30 to take 

in the image of jig 60 through the line-sensor 33 for which the rotation. angle has been 

compensated (ST9 and STlO). Verify the revision of rotation angle with ~e 

:recognition part SO based on the image taken in STlO (STll). If the revision is not 
. ' .·· ' 

. comet, i-epeat the precess from -sTl. _P~. 3-C shows the image of jig 60 taken . 
. • I .,. . 

through _the lino-senser 33 for which the rotation angle is compensated correctly. 
·. . 

After revising the rotation angle of line-sensor 33, remove the jig 00 _from the 

nozzle holder 28 shown in ria. 7, and a1'tach the nozzle 21a to the nozzle holder 28. 
. .. . 

·A niethOci for mounting an electroni~ component in acc:ordance _with. the 

. pxcsent invention is explained. with leference to Pig. ll •. 

First, ~ve the Y-axis motor 9 so that the nozzles lla, 2lb and 2lc are 
.. 

positioned on a straight line P on which the outlets for tllking out the chip 12 are 

aligned (ST12). Then, drive.the X-axis motor 11 to transfer the nozzle 2la, 2lb and 
. . 

2lc above~ straight line P alo11& X directioii (ST13), and stop the ·nozzles above the 

specified part-feeder 4, where the X-axis motor drives to lower or raise one of the 

noizles to vacuum chuck the~ 12 it the bottom thereof (sTl4). aepeat ST13 and 

STl4 ·to pick up the chips 12 one by one With those nozzles (ST15). When picking 

. up the ·very mst chip 12, STl and ST2 can be done at the same ti;ne. 

Second, drive the ~·axis motor 11 and Y-axis motor 9 to transfer the cmia.ge · 

head 20 above the recognition member 30 (ST16) and then drive the X-axis motor 11 
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to transfer the nozzle lla, 2lb and 2lc above the slit 34 straight in the X direction, 

thereby_ ta.king in the image of each chip 12 through the line-sensor 33 (STl 7) •. Fig. 

12 depicts the recognition operation of various chips 12a, 12b and 12c vacuum 

chucked by tho nozzic 21a, 21b and 21c. Since the three nozzles are aligned along 

- the X direction, the -images of the three chips 12a, l2b and 12c a:e taken in sequence 

by transferring the carriage head 20 above the ~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 carriace head 20 _is ttansf'erred only by the X-axis 

motor 11 of x .. axis table 6. Thus,. the Y .. a,xis motor 9 may Stay idle, which simplifies 

control requitements. 

Third, recognize the positions of each chip 12 ftom the images t.a1=n by the 

recognition pa.rt SO (ST18), then based on the· recognition result, drive the X-axis 

motor 11, Y-axis ~otor 9 and e motor 24 in order to compensate position-deviations 

of each chip 12 with regard to X, Y, and e directions. 

Finally, mount each chip l2 onto the specified coordinate positions of the 

substrate 3 (ST19). Thul various chips 12 can be mounted in sequence onto the 

substrate 3 by repeating the_ above steps. 

Since the rotation angle of line-sensor 33 has been already ad)usteci, the 

longitrniinal direction of the Un~ 33 is across the chip transfeaing direction at 
right angles Without a bit difference. Therefore, the correct image of each chip 12 

without any distortion can be obtained through the line-sensor 33, and thus the 

position-deviations can be accutately detected. As a result, each chip 12 can be 

moWltcd with high accuracy. 
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It is possible to mount the jig 60 to the caniage head 20 with high positioning 

a.ccumcy. Therefore, wben the jil 60 is mounted with a positioning eaor less than 

tolerance, the st.cps ST1 through ST4 arc not acc:essary. In thU case, the users may 

start· the process from the step STS. Regarding the rotation angle adjusting means, it 

is not limited to the above motor 46, but manual operation can rotate the line-sensor 

33 1• and the sttueture thereof is, of course, not limited to the above embodiment • 

. Further, a mounting position of jig 60 can be any other positions of carriage head 20 

tban the nozzle holder 28, provided the position is moved horizontally together with 
. . . . 

the nozzle holder 28. In this case, the nozzle holder is not necemrlly detachable. · 

Regarding the operation in the step ST13, the Y-axis m.~ 9 preferably stays 

idle. However, in the followina case, the Y-axis motor 9 may be driven to 

compensate the position-deviations of nozzle 21a, 2lb and 2lc with reaatd to Y · 

· direction so the nozzles 21a, 2lb; and 2.lc can pick up each chip l2 ~y: the 
' . 

. outlets for taking chips out fro~ the part-f=er 4 is deviated from the s~t ~ P, · 

Ct: the nozzle 2la, 2lb and 2.lc ue not aijp:d ~y on the line p.Dnei .With X · : . 

direction, in· such a case; each chip 12 may possibly fail to be picked lip. . . .• 

Further, two recognition members 30 can be used, namely, two units are 

disposed both sides of guide tail 2 individually. 

Of course, it should be understood that a wide range of changes and .. 

modifications can be made to the ~ embodiments described' above. It is , 
. . . . . . . 

therefore intended that the foregoing detailed ·description be regarded _as illustrad~e 

rather than limiting and ~t it be understood that it is the followinc claims, including 

all equivalents, which are hltended to define the scope of the invention. 

·. 
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1. A apparatus for mounting electronic components comprising: 

a substrate transferring means for transferring a substrate, 

a cmiage head comprising a plurality of nozzles aligned along a 

~axis,· 

an X-axis table for transferring said carriage head substantially pamllel. . . 

along the predetermined axis, · 

a Y-axis table for· transferring said carriage head across the 

predetermined axis at substantially dght ancies thereto, 

a plurality of pan feeders disposed on the side of said substrate 
•I • • • 

. a line-sensor disposed between said substrate transferring means and 
. . 

said plmality of part feeders with a longitudinal direction thereof at sul>st.antially right . . . . 

angles to· said predetermiaed axis, · 

whereby, Wd cmiage head being transferred ab~ said lin~seasor along the 
. . . . 

prcdctermjned. ms to take images in sequence of electronic components vacuum ... . . . . 

chucked by said nozzles, said ·positions of said ~c· component$ beini. 

rcc:Ognized. and said carrlaae head b~ transfen'ed ~·on the ~~ positions 
. . 

of said electronic components above. said substta.te, said electronic comp0nents . 

vacuum chucked by said nozzles being mounted onto specified coordinate spots of . 

said substrate. 
A~ . . 

2. ~ apparatus for mounting electronic components comprising: 
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a carriage head for picking up eledX'Onic components stacked in part feeders 

by ~um chucking them with nozzles, and transferring and mounting the electronic 

components onto the substrate, 
. . «kve. 

a line-sensor disposed sl;111 a path of said carriage head, 

a jig maunted to said carriage head, and 

. a rotation adjustin& means for. adjusting a I'O_!ation angle of said line-sensor. 

3. · A method of mounting electronic ~ponentJ comprising the steps of': 

picking up electronic components stacked in part feeders in sequence with a 

plurality of a.Ji&ned nozzles by transferring a carriage head holding the alignrA 
. . . 

plurality of nouI= along a ptedctcrm:ined axis and above the part feeders disposed 

alone the predetermined axis, 

. ta.kin& images in sequence of the electronic: components vacuum chucked by 
. . 

Q 

said· nozzles by· transfer.ting said carriage head comprising the all.crned nozzles above a 

lino-sensor disposed between a subs~ ·and said put feeders, ·said longitudinal 

direction of the line-sensor 8.cross at ~stantially ticht angles to said ~ 

recocnizing positions of :said electronic components vacuum chucked by said 
. . .. 

nozzk:s based on the· taken iniages; 

· mounting said electronic components vacuum chucked. by said nozzles in 
. . 

seqUenc:e onto specified coordinate spots by transferring said carriage head ibove said 

substrate b8sed on the reco~ positions. 

4. A method of mountin& electronic Components vacuum chu~ ·to the 

bottom of nozzles disposed· on a carriage head,· said electronic components are 

observed by a line-sensor which takes images of the electronic campdnents and based 

111111111111111111111111111111 
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on the ima&es taken by the line-sensor poii.ti.ons of the electronic components are 

recognized and the elec:tronic components are mounted onto the substrate in 

accordance with the recognized positions, said method further comprising the steps of: 

detecting a rotation angle of said line-sensor· through an image recognition by 

said lino-senscr taking an image of a target formed on a )ig mounted to said carriage 

head! said jig bein1. transferred above said line-sensor, 

revising said rotation anp of said lino-sensor to being across the ttansferring 

direction of said cmia&e .head at dght angles by horizontally roaiang said line-sensor~ 

and 

mounting the electro1lic components vacuum chucked at the bottoms of the 

·nozzles of said carriage head throqh observing Said electmnic components with the 

line-sensor of which rotation angle bas been compensar.ed and recognizing positions of 

said eiectronic: co~ponents based on images· t.akm thereof with said ~seaSor. 

S. A method of mountina electronic components vacuum chu.cbd at the· 

bottom of nozzles dispo~ on a. carriage head, said electronic components axe 

observed by a line-sensor which ~ images ·of the electronic comp0nents and baSed 
. . 

on the ima&ea taken by tho line-sensor positions of the electronic compOnents are 
. . . 

. . 

recognized and the electronic cOm.ponents are mounted onto the subsaate, said method 

further comprising the steps of: 

detectini a rotation angle of.aji1 mounted to said carriage head through. 
. . 

recognizing an image of a target formed on the jig with the line-sensor, said jig being 

tramferred above the said line-sensor, 

revising the rotation angle of the jig baSed on the detected. rotation angle by 

horizontally rotatinc the jig, and 
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detecting a rotation aiigJ.e 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 ca.triage 

head, said jig of which rotation angle hu been compensated being transferred again 

above said lino-sensor to tec0gnize said target on the jig, 
I . 

revisina said rotation angle of said line-sensor to being across the transfening 

direction of said ca.triage head at right angles by horizontally ·ror.ating said line-sensor. 

and 

mounting the electronic components vacuum chucked at the bottoms of the 
. . 

nozzles of said cmiage head through observin& said electronic components with the 

· line-sensor of which rotation. angle baa been compensated and. rec:opizing· positions of 

said electtonic components based on. images taken thereof with said line-sensor. 
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