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MANUFACTURING ME'mOD OF HEAD SUSPENSION ASSEMBLY WITH 

IC CHIP 

FIELD OF THE INVENTION 

The present invention re1ates to a method of 

manufacturing a head suspension assemb1y used for a magnetic 

di.sk device. which inc1udes a s1ider with at 1east one thin­

film magnetic head e1ement. a resi1ient suspension for 

supporting the slider and a head IC chip. 

DESCRIPTION OF THE RELATED ART 

In such magneti.c disk devi.ce, the thin-film magnetic 

head element for writing magnetic infozmation into and/or 

reading magnetic i.nf oDDa.tion from a magnetic disk is in 

genera1 f onned on the slider f 1ying in operation above the 

rotating magnetic disk. The s1ider is supported by the 

suspension ~e of a resi1ient thin meta1 p1ate extended from 

one end of each movable aon of the magnetic disk device. 

Recent1y. recording frequency in the magnetic disk 

rap1d1y increases to satisfy the requirement for ever 

increasing data storage capacities and densities in today's 

magnetic disk devices. In order to realize higher frequency 

recording, proposed is a head suspension assembly structure 

with a suspension for supporting both a slider and a head IC 

chip of a driver circuit for the magnetic head element. 
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Accordiiig·to this structure, since the length of lead lines 

fran the driver circuit to the magnetic head element can be 

shortened, generation of unnecessary noises from the lead 

ll.nes can be effectively suppressed resu1ting ~gh frequency 

recording characteristics to improve. 

In fabricating such magnetic disk device. according a 

conventional method, each of the head IC chips was mounted on 

and connected to a connection conductor f o:r:med on a suspension 

by flip chip bonding with a reflow soldering process. Before 

perfonning the reflow soldering process, flux was applieq to 

the connection conductor, and then the IC chip with bump balls 

of solder material was bonded by the soldering. More 

concretely. processes called as C4 ( Controlle.d Collapse Chip 

Connection) including (a) flux applying process, (b) flip chip 

bonding process. (c) reflow soldering process, (d) cleaning 

process, (e) dry process, and (f) underfill injection and 

filling process were sequentially perfonned. 

As will be noted, if the flip chip bonding is perfonned 

by the reflow soldering using flux, 1.t is necessary to execute 

the cleaning process after bonding. Namely. in ref low heat 

bonding, flux is applied to the suspension at a position to 

which the IC chip is bonded, in order to pranote melting of 

the solder and temporarily adhere the IC chip to the 

suspension during ref low soldering. However. since the 

applied flux may have adverse effect of producing out gas for 
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example, the cleaning has to be done after bonding. 

It is desired to f i11 an underf ill into a clearance 

between the connection conductor on the suspension and the 

head IC chip to improve heat radiation characteristics, to 

improve mechanical strength of this area, and to cover a part 

of the IC chip. However, th:l.s fil1ing of the underfi11 has to 

be done after the cleaning process. Therefore, accoi;:ding to 

the conventional fabrication method, after the IC chip had 

been bonded to the connection conductor on the suspension and 

then the cleaning process had been finished, the filling of 

the underf ill into the clearance between the connection 

conductor and the head IC chi.p was executed by injection. 

However, it is very difficult to fill the underfil1 by 

injection into the extremely narrow clearance which will·be 

typically 50 µ.m or less. Therefore, working time and 

inspection time become long resulting ~t lead time which is 

the processing time of the whole rnanUf acturing processes 

becomes long, and also that manufacturing cost becomes high 

further. 

SUMMARY OF THE INVENTION 

It J.s therefore an object of the present invention to 

provide a method of manufacturing a head suspension assembly, 

whereby working time and inspection time can be shortened and 

inspection can be simplified. 

3 



-----J....._--------------------------------------:;1!'.c 

Another object of the present invention is to provide a 

method of manufacturing a head suspensi.on assembly, whereby 

manufacturing cost can be reduced. 

According to the present invention~ a method of 

manufacturing a head suspension assembly includes attaching 

underfill to a portion on which an IC chip with a circuit for 

a thin-film magnetic head element is to be mounted, disposing 

the IC chip on the attached underfill, and perfonning 

ultrasonic bonding of the IC chip. 

According to the present invention, furthermore. a 

method of manufacturing a head suspension assembly which has a 

magnetic head slider with at least one thin-film magnetic head 

element, a support member for supporting the magnetic head 

slider, an IC chip with a circuit for the at least one thin­

film magnetic head element. a lead conductor member on which 

the IC chip is bonded, and underfill filled in a clearance 

between a bottom face of the IC chip and the lead conductor 

member r is provided. The method includes attaching underfill 

to a mounting position of the lead conductor member at which 

position the IC chip is mounted, and thereafter·, perfoDlling 

ultrasonic bonding of the IC chi.p with the lead conductor 

member. 

Since filling Of the underf ill can be done only by 

attaching it before bonding of the IC chip, the underfill 

filling process can be extremely simplified.· As a result, 
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working time and inspect:l..on time can be shortened and 

inspect:l..on process can be simpl:l..f:l..ed. Thus, manufacturing 

cost can be reduced. 

Thanks to ultrason:l..c bonding, :l..t is not necessary to 

pass the IC chips that are weak from heat stress through a 

high temperature reflow furnace. Therefore, rel:l..ability of 

finished head suspension assembl:l..es can be improved and also 

y:l..eld of head suspension assemblies can be .improved. 

Furthennore, because no reflow soldering process that requires 

vezy long processing time is needed, the working time can be 

more shortened. 

In additi.on, no reflow soldering results no cleaning 

process. The magnetic head sl:l..der flies on the surface of the 

ma.gneti.c disk with keeping a certain attitude to secure a very 

minute crevi.ce between the slider and the magnetic-disk 

surface. In order to keep this attitude, it is vezy important 

to ma.i.ntain a bending angle of each suspension for supporting 

the slider even after the cleaning process. Since injection 

or ultrasonic vibrat:l..on of washing liqui.d :l..s executed during 

cleaning process. i.t is d:l..fficult to clean the assembli.es 

wi.thout changi.ng the bending angle of the suspensiOI_lS. 

However, accord:l..ng to the present invention. since no cleaning 

process :l..s done, the above-ment:l..oned problems are certainly 

resolved. 

Since no reflow soldering also results no flux 
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application process causing the number of fabricating 

processes to more reduce. 

In the reflow soldering, it is difficult to correctly 

control the f~sed amount of solder and thus the IC chip will 

freely descend to abut to the connection teDDinals by .its own 

weight. Therefore, according to the conventional method, 

sufficient stability in bonded size of the assemblies cannot 

be expected. However. according to the present invention, 

since u1trasonic bonding is adopted instead of the reflow 

soldering, the stability in bonded size of the assemblies can 

b8 greatly. improved by controlling energy during the bonding. 

As the suspension has a plate spring structure, the 

bonding face of the suspension inclines against the attachment 

part of the base plate. In the reflow soldering process, 

since it is necessary to support to keep the bonding fa~ 

hori.zontal in order to obtain effective heat conducti.on and to 

melt unifonn1y the solder bumps of the IC ch:lp, the 
.. 

inclination of the bonding face must be taken into 

consideration. However,· according to the present invention. 

by adopting the u1trasonic bonding, necessary is that the 

bonding face of the suspension .is horizontal and therefQre 

easier bonding of the IC chip can be expected. 

It is preferred that the lead conductor member has a 

first portion formed on the support member and a second 

portion elongated out of the support member, and that the 
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mounting position is located within the first portion or the 

second portion of the lead conductor member. 

It is also pref erred that the method further includes 

forming of Au or CU bumps on first connection tenninals of the 

IC chip before the ultrasonic bonding. In this case, the 

f oz:m:Lng of Au or Cu bumps may include forming of Au or CU 

bumps on the first connecti.on temainals by using Au or Cu 

ba11s. 

It is pref erred that the method further includes 

forming of Au or CU pads as second connection terminal.s to 

which the first connection terminals of the IC chip are bonded, 

before the ultrasonic bonding. 

It is also preferred that the method further inc1udes 

forming of Au or CU bumps on second connection tenninals to 

which first connecti.on terminal.s of the IC chip are bonded, 

before the ultrasonic bonding. In this case, the folllli.ng of 

Au or CU bumps may include f o:cming of Au or CU bumps on the 

second connection tenninals by using Au or CU balls. 

It is preferred that the method further includes 

forming of Au or CU pads as the first connection tenninal.s of 

the IC chip before the ultrasonic bonding. 

As the size of the head IC chip is very small, bump 

ball size has to make small and a pitch between the bumps has 

to make large when solder balls are adopted and the ref low 

soldering is executed. However, by using Au or CU balls as 
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the present invention. not only the bump size but also the 

bump pitch can make smal1. Thus, bumps can be fo::cmed ~ 

easily. The smaller bmnp pitch results high density bumps and 

therefore the chip size can be more reduced. 

In general. if solder contains much Au. mechanical 

strength of .the bonding lowers. Thus. according to the 

conventiona1 method adopting the solder balls, the Au layer of 

the connection tei:m:1.na.l.s in the lead conductor member must 

make extremely thin. However. by adopting the Au ba1ls 

instead of the solder balls. the thickness of the Au layer of 

the connection teDDi.nals can be optionally detezmined. 

Furthe:nnore, according to the conventionaI. method 

adopting the solder ba1ls, there is no means for controlling 

fused height of the solder bumps and thus the IC chip will 

descend and tend to incline by its own weight depending upon 

the bump layout of the IC chip. However, by adopting 

ultrasonic bonding of Au or CU balls as the present invention, 

it is possible to easily keep the bonding face of the IC chip 

horizontal and to control the distance between the bottom face 

of the IC chip and the lead conductor member. at ~ desired 

value. 

It is pref erred that the underf ill attaching includes 

dropping the.underfil1 to the mounting position of the.lead 

conductor member. In this case. preferably the dropping of 

the underf ill is executed so that a central part of the 
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attached underfill has a convex fo:cm toward the upper part. 

Since the underf ill is dropped so as to have the convex fo:cm, 

when the IC chip i.s disposed on thus shaped underfill, the 

clearance between the bottan face of the IC chip and the 

surf ace of the lead conductor member is filled with the 

underf.i.ll w.ithout forming any cavity. 

Further objects and advantages of the present invent.ion 

w.i.11 be apparent from the. following descr.i.ption of the 

pref erred embodiments of the invention as illustrated in the 

accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
- .. 

Fig. 1 shows a plane view of a preferred embodiment of 

a head suspension assembly according to the present invention: 

and 

Figs. 2a to 2d show sectional views illustrating a part 

of manufacturi.ng processes· of the head suspension assembly 

according to the embodiment shown in Fig. 1. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Fig. 1 schematica11y illustrates a head suspension 

assembly as a preferred embodiment of the present invention. 

As shown in the figure, a head suspensi.on assembly is 

assembled by fixing a slider 11 having a thin-filJll magnetic 

head element to a top end section of a suspension 10, and by 
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mollllting a head IC chip 12 on a middle location.of this 

suspension 10. The slider 11 and the head IC chip 12 are 

fixed on a surface of the suspension 10, which will oppose to 

the magnetic disk surface in operation. This s~ace of the 

suspension is ca11~d hereinafter as a slider-attached surface. 

The suspension 10 is substantially constituted by a 

resilient flexure 13 which carries the slider 11 at its tongue 

located near its top end section and supports the head IC chip 

12 at its middle location, a resilient load beam 14 which 

supports and fixes the flexure 13, and a base plate 15 fdmted 

at a base end section of the load beam 14. 

The load beam 14 has elasticity for suppressing the 

slider 11 toward the direction of a magneti.c disk in operation. 

The flexure 13 has the flexible tongue centered by a dimple 

fo:aned on the load beam 14 and has elasticity for supporti.ng 

the slider 11 flexibly by this tongue. As will be noted, i.n 

this embodiment, the suspension 10 has a three-pieces 

structure constituted by i.ndi.vi.dual components of the flexure 

13, the load beam 14 and the base plate 15. In such three­

pi.eces structure, stiffness of the flexure 13 is set to be 

lower than that of the load beam 14. 

In the head IC chip 12. an :integrated driver circuit 

constituting a head amplifier of the magnetic head element is 

formed. Although it is a mere example, the size of the IC 

chip 12 is 1.0 nm x 1.0 nm x 0.25 nm. The fixed position of 
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the IC chip 12 on the suspension 10 is in this embod:lment 

deter.mined so as to improve heat radiation characteristics and 

electromagnetic characteristics and to make mounting of the IC 

chip easy. 

The flexure 13 is made of in this embodiment-a 

stainless steel plate (for example SUS304TA) with a thickness 

of about 25 J.Lm. 

A lead conductor layer of a thin-film pattern 16 that 

constitutes necessary number of lead lines is formed on the 

flexure 13 along .its length. One end of the lead conductor 16 

(the base plate 15 side) is connected vU1 the IC chip 12 to 

connect.ion terminals 17 whi.ch wil.1 be connected to external. 

circuits, and the other end of the lead conductor 16 is 
. 

connected to connection tenninals for the magnetic head sl..ider 

11 formed at the top end section of the flexure 13. 

The load beam 14 is made of in this embod:lment a 

resilient sta:l.nl.ess steel. pl.ate with a thickness of about 60-

65 µm and supports the flexure 13 along .its whole length. 

This load beam 14 has a shape w.ith a wi.dth that llal:rOWS with 

approaching to its top end. Fixing of the flexure 13 to the 

l.oad beam 14 :is ach.ieved by means of a pl.urality of wel.ded 

spots. 

The base plate 15 is made of a stainl.ess steel. or iron 

and is fixed to the base end section of the load beam 14·by 

welding. The suspension 10 will be attached to each movable 
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ann (not shown) bY fixing an attachment part 18 of the base 

plate 15 to the movable ann. 

In modification,. the suspension may be fo.Dned in a two­

pieces structure with a base plate and a flexure-load beam 

instead of the three-pieces structure with the flexure 13, the 

load beam 14 and the base plate 15. 

As aforementioned, the slider 11 with the ma.gneti.c.head 

element is mounted on .the tongue of the flexure 13 at the top 

end section of the suspension 10. The lead conductor layer 16 

which includes the necessary number of lead lines passes both 

sides of the slider 11 and turns back at the top end secti.on 

of the flexure 13 to the connection terminals so as to be 

electri.cally connected with input/output electrodes of the 

slider 11. · The insulation .material layer ma.de of the resin 

covers the connected part. 

The head IC chip 12 is mounted on the slider-attached 

surface at the middle length location of the suspension 10. 

The IC chip 12 in this embodiment is fomted by a bear chip and 

mounted on and connected to the connection pads foz:med on the 

way of the lead conductor layer 16 that is fonned on the 

flexure 13 of the suspension 10 via an insulation material 

layer. An underfill is filled in a clearance between the 

bottom surface of the IC chi.p 12 and the lead conductor layer 

so as to improve heat radiation characteristics, to improve 

mechanical strength of this area, and to cover a part of the 
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IC chip 12. 

Hereinafter, bonding of the IC ship 12 and filling of 

the underf ill according to the present invention will be 

descri.bed with reference to Figs. 2a to 2d. 

As shown in Fig. 2a. on the flexure 13 made of 

stai.nless steal plate. the thin-film conductive pattern is 

fo:ctned by a well-known metl)od s.imi1ar to the patterning method 

of fo:aning a printed circuit board on a thin metal plate such 

as a flexible pri.nted circuit (FPC). For example, the 

conduct.ive pattern is fomted by sequent:l.ally depositing a 

first insulation material layer 20 made of a resin such as 

polyimide with a thickness of about 5 J.tm. a patterned Cu 

layer (conductive layer) 21 with a thickness of about 4 µm, 

and a second insulati.on material layer 22 ma.de of a ~sin such 

as polyimide with a thickness of about 5 µm on the flexure 13 

in this order. Within the regions of the connection tei:minals 

to the magnetic head slider and to the external circuit and 

also connection pads 23 to the IC chip 12, an Au layer 24 is 

deposited on the Cu layer 21 and there is no second insulation 

material layer on the Au layer 24. 

Then. as shown in Fig. 2a, an underfill 25 in li~d 

state for improving heat radiation characteristics, improving 

mechanical strength of this area, and covering a part of the 

IC chip 12 i.s dropped on and attached to a porti;on around the 

connection pads 23 of the thin-film conductive pattern. The 
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underfill. 25 is good heat conductivity material. made of for 

exampl.e mixture of a resin such as epoxy resin and insul.at1.on 

material. with good heat conductivity. It is desired that the 

central. part of the attached underf 11.1 25 have a convex form 

toward the upper part. Thanks to such convex fo:z:m of the 

attached underfill., no cavity will be remained in the 

clearance between the bottom face of the IC chip 12 and the 

thin-film conduct.ive pattern when the IC chip 12 1.s disposed 

on the underfi.11 25 and pushed down. 

The underfill resin w.ith good heat conductiv.ity 

composing the underf i.11 layer 25 may be for example a resin 

such as epoxy resin containing fused si1ica (heat conductivity 

ratio of about 12 x 10-4 ca1/cm sec degrees), a resin 

containing al.umina. (heat conductivity ratio of about 40 x 10-4 

cal./cm sec degrees), a resin containing crystal. s.11.ica (lieat 

conductivity ratio of about 35 X io-4 cal/an sec degrees), or a 

resin containing al.uminum n.itride (heat conduct.ivity ratio of 

about 40 x 10-4 cal./cm sec degrees). 

· As shown in Fig. 2b, bumps 26 of Au bal.1s are 

pre11minari.1y made on connection pads (not shown) fo:aned. on 

the bottom face of the IC chip 12. 'l'his IC chip 12 is picked 

up by a u1trasonic bonding head 27 that is abutted to the top 

face of the IC chip as shown in Fig. 2b, and a1igned with the 

connection pads 23 of the thin-f.ilm conductive pattern. 

Then, as shown in F.ig. 2c, the IC chip 12 is depressed 
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toward a direction of an arrow 28 to squeeze the attached 

underf ill 25 until the Au ball bumps 26 of the IC chip 12 

abuts on the connection pads 23 of the thin-film conductive 

pattern. and also ultrasonic vibration along directions of an 

arrow 29 (lateral directions) is applied from the ultrasonic 

head 27. 

The depression with. a constant pressure (load) and the 

application of ultrasonic vibration result fused bonding of 

the Au ball bumps 26 of the IC chip 12 with the Au layer 24 of 

the connection pads 23 • 

. Thus. as shown in Fig. 2d. not only connection between 

connection terminals of the IC chip 12 and the connecti.on pads 

23 is achieved but also the clearance between the bottom face 

of the IC chip 12 and the surface the thin-film conductive 

pattern is completely filled with the underfill 25 without 

fo:cning any cavity. The underfill 25 is cured during a heat 

and dry process executed later. Since the underfi.ll 25 is 

dropped so as to have the convex fo.nn and the IC chip 12 

depresses thus shaped underfill 25. the clearance between the 

bottom face of the IC chip 12 and the surface of the thin-film 

conductive pattern is completely filled with the underfill 25 

without fo:aning any cavi.ty. 

According to the embodiment. since the Au ball bumps 26 

of the IC chip 12 with the Au layer 24 of the connection pads 

23 are electrically and mechanically bonded by ultrasonic 
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fuse~ bonding, no temporal fixing of the IC chip nor reflow 

soldering is required. Furthermore, since ultrasonic and" 

compression bonding i.s done, filling process of the underfi.11 

25 can be perfolllled before the IC chip bonding. As mentioned 

before, in the conventi.onal method, filling of the underfi.11 

is possible only after the ref low solderi.ng and cleaning 

processes are finished. Therefore, difficult filling of the 

underfill by injection has to be perfozmed and re-heating 

after the reflow solder:i.ng process is required. FurtheJ:more, 

avai.lable underf ill material is restricted to shorten a 

machine process time. However, acco~g to this embodiment, 

since ultrasonic bonding using the Au ball bumps is adopted, 

it is possi.ble to attach the underfill to a portion of a 

suspension on which an IC chip is bonded, and to dcy the 

underfill by heating after the IC chip is bonded. Thus. the 

flexibility of the resin selection for the underfill and a 

process desi.gn increases, and large shortening of the ma.chine 

processing time can be expected. 

In addition. according to the embodiment, no transfer 

process of solder flux and also no reflow solderiJ:lg process 

are needed, and therefore no cleaning process is needed. 

Furthennore, since i.t is possible to fill the underfi.11 before 

bonding of the IC chip, the underfi.11 filling process can be 

extremely simplified. As a result. not only the ma.chine 

processing time can be extremely shortened, but also quality 
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of the f abri.cated. head suspension assemble can be greatly 

improved.. 

In the aforementioned embodiment, the Au ball bumps 26 

of the IC chip 12 and the Au layer 24 of the connection pads 

23 are bonded by ultrasonic bonding. However, the present 

invention can be achieved. by ultrasonic bonding using CU balls 

and a CU layer or using another meta1 balls and another metal 

layer instead of the Au balls and the Au layer. In 

modi.ficati.ons, the bumps may be fo::cmed on the connection pads 

of the thin-film conductive pattern. 

Many widely different embodiments of the present 

invention may be constructed w.ithout departing from the spir.it 

and scope of the present .invention. It should be understood 

that the present invention .is not lim:l.ted to the specific 

embodiments described in the specification, except as defined 

in the appended claims. 

17 



WHAT IS CLAIMED IS: 

1. A method of manUfacturing a head suspension assembly 

comprising the steps of: 

attaching underf ill to a portion on which an IC chip 

with a circuit for a thin-film magnetic head element is to be 

mounted: 

disposing said IC chip on the attached underfill: and 

perfo:nning ultrasoni.c bonding of said IC chip. 

2. The method as c1a1med in claim 1, wherei.n said method 

further includes the step of fo:nning Au or CU bumps on first 

connection te:md.nals of said IC chip before said ultrasolllc 

bonding. 

3. The method as claimed in claim 2, wherein said fo:md.ng 

step of Au or CU bumps includes f oming Au or CU bumps on said 

f.irst connection te:md.nals by using Au or cu balls. 

4. The method as cl.aimed in cl.aim 2, wherein said method 

further includes the step of f o:nning Au or CU pads as seeond 

connection te.nninals to which said first connection tei:minals 

of said IC chip are bonded, before said ultrasonic bonding. 

5. The. method as claimed in cl.aim 1. wherein said method 

further includes the step of f o:nning Au or Cu bumps on second 
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connection tenninals to which first connection tennina1s of 

said IC chi.p are bonded, before said ultrasonic bonding. 

6. The method as claimed in claim 5, wherein said forming 

step of Au or Cu bumps includes form1ng Au or Cu bumps on said 

second connection tenninals by using Au or Cu balls. 

7. The method as claimed in claim 5, wherein said method 

further includes the step of f oDlling Au or Cu pads as said 

first connection terminals of sa1.d IC chip before ·said 

ultrasonic bonding. 

8. The method as claimed in claim 1, wherein said 

underf ill attaching step includes dropping the underfill to 

said portion position on which said IC chip is to be mounted. 

9. The method as claimed in claim 8, wherein said dropping 

of the underf ill is executed so that a central part of the 

attached underfill has a convex form toward the upper part. 

10. A method of manufacturing a head suspension assembl.y 

which includes a magnetic head slider with at least one thin-

film magnet.ic head element, a support member for supporting 

said magnetic head sl.ider, an IC chip with a circuit for sa1.d 

at least one thin-film magnetic head element, a lead conductor 
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member on which said IC chip .is bonded. and underf.il.l. filled 

1.n a c1earance between a bottom face of said IC chip and said 

lead conductor member, said method comprising the steps of: 

attaching underf.111 to a mounting pos.ition of said 1ead 

conductor member, at whi.ch position sa:i..d IC chip is mounted; 

and 

thereafter, perfol.'1Di.ng u1trason.1c bonding of said IC 

chip w.ith sai.d 1ead conductor member. 

11. The method as claimed in cl.aim 10, wherein sa.id 1ead 

conductor member has a first portion formed on sa:i..d support 

member and a second portion elongated out of sa:i..d support 

member, and wherein sa:i..d mounting posit.ion i.s located w.ithin 

said first portion of said lead conductor member. 

12. The method as claimed in claim 10, wherein said l.ead 

conductor member has a first portion f o::cmed on said suppqrt 

member and a second port.ion elongated out of said support 

member, and wherein sa:i..d mounting positi.on 1.s located within 

said second portion of sa:i..d lead conductor member. 

13. The method as cl.aimed i.n clailit 10, wherein said method 

further includes the step of forming Au or CU bumps on f :i..rst 

co~eotion term:i..nal.s of sa:i..d IC chip before sa:i..d ul.trasonic 

boncling. 
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14. The method as claimed in claim 13, wherein said forming 

step of Au or cu bumps includes forming Au or CU bumps on said 

f.irst connection terminals by using Au or CU balls. 

15. The method as claimed in claim 13, wherein said method 

further includes the step of f onning Au or Cu pads as second 

connection tezminals to which said f:irst connection tez:minal.s 

of said IC chip are bonded,· before said ultrasonic bonding • 

. 
16. The method as c1aimed in claim 10, wherein said method 

further includes the step of f onning Au or Cu bumps on second 

connection terminals to which first connection terrninals of 

said IC chip are bonded, before said ultrasonic bonding. 

17. The method as claimed in claim 16. wherein said forming 

step of Au or Cu bumps includes forming Au or Cu bUnips on said 

second connection terminals by using Au or Cu balls. 

18. The method as claimed in claim 16, wherein said method 

farther includes the step of fonning Au or Cu pads as said 

f .irst connection terminals of said IC chip before said 

ultrasonic bonding. 

19. The method as claimed in claim 10, wherein said 
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underf ill attachi.ilg step includes dropping the underf ill to 

said mounting position of said lead conductor member. 

20. The method as claimed in claim 19, wherein said 

dropping of the underf 111 is executed so that a central part 

of the attached underfil.l has a convex fo:an toward the upper 

part. 
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