SPEC! FI CATI ON SEM CONDUCTOR PART FI XI NG JI G SEM CONDUCTOR PART
PLACI NG"CRADLE, AND BONDI NG DEVI CE TECHNI CAL FI ELD The present
i nvention relates to a sem conductor part fixing jig, a sem conductor part
pl acing cradle, and a bonding device, and in particular to a sem conductor
part fixing ji WOy conductor part placing cradle and a BERIPHG2HEVi ce
that are excellent in insulation and wear 1resistance, |ow in dust
generation and adhesi on, and which nake possible mass production of high
gqual ity sem conductor products. B o =
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BACKGROUND ART In the fabrication process of sem conductor parts
such as LSIs, ICs and transistors, a die bonder equi pnent as shown in FIG
6 and a wire bondi ng equi prent as shown in FIGs. 9 and 10 are used. The

di e bonder equi prent shown in FIG 6 IS an equi pnent for bonding
or j oi nti ngwo98B98nduct or el enents (pellets or | C chips) rcwporoend
frame. The di e bonder equi pnent includes,a wafer cassette ring 2 for

hol ding a | arge nunber of sem conductor pellets 1 formed by cutting a
waf er stuck on a transparent film a nonitor equi pnment such as a TV canera
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nmoni toring the position and shape of each sem conductor pellet 1 and
det er mi ni ng whet her standards are satisfied, a vacuumdie chuck collet 4
for chucking one by one the sem conductor pellets 1 satisfying the
standards and held on the wafer cassette ring 2 and transferring the
chucked sem coW@I¥P¥P2 pellet 1 to a pre-alignment device 3, XCEIRTORRRJI ng
collet 6 for chucking the sem conductor pe8let 1 positioned by the
pre-alignnent device 3 and pressing the chucked senm conductor pellet 1 to
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adhesion film8 having the sem conductor pellets 1 stuck thereon, wth
bl ack : zinc having a t hi ckness of approximately 2 to 15 [err]m
In a central part of the chuck cylinder 13, a pin i nsertion hole 14 for
inserting a thrust-up pin 7 described | ater is opened. Around the pin

i nsertion holwod8919e | ar ge nunber of suction hol es 15 areroparsad2ie
effect the vacuum chuck on the film 8. 4This chuck cylinder 13 is fitted
around a sleeve 16 nade of a steel material.
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The reason why the surface of the chuck cylinder 13 to be brought into
contact *with'the film8 is plated wth black zinc will now be descri bed.
When the position and shape of each sem conductor pellet 1 stuck on the
film 8 are nonitored by using the nonitor equipnent, the background of
the seniconduM®MBOI2 (et 1 providing a relatively bri QPR is
darkened to increase the contrast bet@een the sem conductor pellet 1
and the chuck cylinder 13 serving as the background and thereby
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falling in the center axis direction of the chuck cylinder 13. The
thrust~up ptn 7 passes through the pin insertion hole 14 of the chuck
cylinder 13 fromthe direction of the rear of the film8 having a
plurality of sem conductor pellets 1 stuck thereon and noves so as to
stick into t hwo9MliIoM2 8. Subsequently, the thrust-up pin 7 froTIPEvR3¥So take
off a sem conductor pellet 1 stuck on the top face of the film8, and nove
the sem conductor pellet 1 toward the tip of the di e chuck collet 4.

In order to ensure_the wear resistance stren
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each of the die bonding collet 6 and the die chuck collet 4 is generally
made of cenented carbide (hard netal) containing tungsten (W and
cobalt (Co) so as to take a «cylindrical shape. At its tip, each of the
collets 4 and 6 has a hollow 9 for sucking and hol ding the sem conduct or
pellet 1. In WRIY2 the hollow 9 takes the shape of a frRSHENRAGRIS
quadr angul ar pyramid. In communication with this hollow 9, a suction
hole 10 for connecting the sem conductor pellet 1 to a vacuum source
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di e chuck collet 4, and the di e bonding collet 6 are configured so as to

rise and fall in the vertical direction by a link vertically noved by a
cam device which is not illustrated and revolve in the horizontal
direction. Wien executing the die chuck manipulation, the

position andwovgepae of each semiconductor pellet 1 awreraesiegissd by
the nonitor equipnent in such a state thag the chuck cylinder 13 is in
contact with the rear of the film 8. SinCe the surface of the chuck

cylinder 13 has plated wth black zinc, the contrast ‘between the
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pellet 1 and the chuck cylinder 13 serving as the background I's high.
Therefore, ' the cont our of the sem conductor pellet 1 is clearly
recogni zed by using the nonitor equi pnent. Thus sem conduct or pell ets
having a defect such as a crack or an abnornal shape are JUdlgc'rd to

rej ected and eX¥QM%¥2from the subjects of the die bonding. "P”m”sOJt
of a plurality of pellets 1, 1, ... , studk on the top face of the film8
on the vvafer cassette ring 2, the die chuck collet 4 and the chuck
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cylinder 13 is renoved through the suction holes 15. As a result, the film
8 is sucked and fixed to the outer surface of the chuck cylinder 13.
Subsequently, the thrust-up pin 7 rises through the pin insertion hole 14
of the chuck cylinder 13, breaks through the film@8, thrusts up a

sem conduct orw@e8M182 1 whi ch has come in contact with the pcpI®inide pin,
and takes off the sem conductor pellet 1]1 fromthe top face of the film 8.
At the sanme time, the sem conductor pel gt 1 is covered by the tip
(hollow) of the die chuck collet 4. The die chuck collet 4
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one by one and successively transfers the sem conductor pellets 1 to the

pre-alignnment device 3 shown in FIG 6. The pre-alignnment
devi ce 3 positions the transferred sem conductor pellet 1. The
posi ti oned sem conductor pellet 1 S transferred while being

vacuum chucked WOn98{¥2t i p of the die bonding collet 6 and  RCRAPIN2A35,
predeterm ned position of the lead franme b1} Since the <collet 6
applies a scrub notion to the sem conductor pellet 1, the
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connected together via a wire by using a wire bondi ng
in FIG. 9.and 10. FIG 9 shows the
whereas FI G

equi pnent

functioning as

an el ectrode of a sem conduct or part ?E?ced on a sem conductor part

pl aci ng cradl e (bondi ng

a bondi ng
I nserted
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equi pnent 20 shown
entire configuration of the bonding
10 shows the configuration of a bonding head
a principal part of the bondi ng equi pnent.

wi re bondi ngwaresiopseent as shown in FIG 9 is

The

an equi pnentpdraponumsasect i ng

stage) to the |I'ead by using the bonding wire. On

head 101 including a bonding collet having the bonding wire



i ncluding a canera head, a lens and an illumnation lanp for detecting the
position of the sem conductor part and the bonding state. This bondi ng
head 101 is nmounted on an X-Y table drive mechanism (not illustrated)
which can nove in the X direction and Y direction. The ITV canera in this
bondi ng head 180 9%sm#es the |ead franme 5 which is a bonded pPREWIPITN233S
transferred onto the sem conductor part p*qping cradle 102 and positioned.
On both sides of the sem conductor part placing cradl e 102, one pair of
guide rails 104a and 104b are di sposed. The |lead frame 5 is paositioned in
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t he sendi ng

the receiving

side of this lead frane 5, a loader 105 is disposed.
side of the lead frane, an unloader 106 is di sposed.
The | oader 105 has a sending nechanismfor positioning a nmagazi ne 107

capabl e of housing a plurality of lead franes 5 to a predeterm ned

andwoms/ompe omat i cal |y sending the magazi ne onto a scAReiasss path

sem conductor part placing ﬁrﬁg 102. The wunl oader 106 has
gazi

position
on the

a receiving nechanismfor receiving the
path in the sane way

cradl e
heat er
7
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plate
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for_heating the lead frame 5 which is a part to be
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bonded to a tenperature of approximtely 200 to 300 [err]C. Since this
heater 'plate 108 is disposed along the |longitudinal direction of the
pair of guide rails 104a and 104b, the heater plate 108 can simnmultaneously
heat a plurality of sem conductor devices (IC chips) 1 bonded to the |ead
frame 5. As a r‘Két??’?"@ﬁ this heating manipulation, an el ectr BEEIRHIOI3S
sem conductor device 1 positioned on the 1 sgm conduct or part placing cradle
102 and a lead 5a of the lead frame 5 are electrically connected
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a black hard chromum plating | ayer or a nickel plating | ayer fornmed as
its coating |ayer on its surface has been mainly used heretofore. By thus
provi ding the surface of the sem conductor part placing cradle. with the

bl ack color and thereby increasing the contrast between the cradle and
sem conduct or wipestossosuch as t he sem conduct or device and t hetpefhriisane,
the position detection precision is rais 8 I n other words,

i mage signals of the sem conductor parts~and the cradl e taken by the I TV
canera added to the bonding head are processed in a binarization

circuit included i rEidggeARiictts SN IR REM I opiTER HordRER | s

provided with a bright color, whereas other portions are provided with
dark colors. Conver®@®mdo digital signals is
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t hus conducted. By using the signals, coordinate positions of the |ead and
. SO on are détected. The configuration of the bondi ng head serving
~as a princi pal portion of the bonding equi pnent will now be descri bed

" by referring to FIG 10. The bondi ng head 101 has a wire bondin
capillary 22 {9088 ng a bonding wire 21  inserted theret 2335The
bonding wire 21 1is nmade of a conducfiwe material such as gold (Au) or
al um num (Al). This capillary 22 is configured so as to be noved in the
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may freely approach and | eave a place | ocated just under  the capillary
22. In-addition, a lead frame retainer 24 nade of a netal for pressing and

fixing the lead frane 5 is provided. This lead frame retainer 24 is
adapted to be rai sed and | owered by drive nmeans 25. This |lead frane
retainer 24 i womsiohset board shaped conductive nmenber havi ng per/@sn@esni Ng
26 in its central portion. The opening can surround the sem conduct or
pellet 1 and the |eads 5a of the | ea #ﬁane 5. When the | ead franme
retai ner 24 has been | owered, the lead frane 5 is sandw ched between the
| ead frame retai@rl P4 and a bonding stage 27 such as a heater bl ock
and fixed to a predeterm ned position. The wre bondi ng
equi prent 20 operates as 9
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hereafter described. Wen the lead frame 5 has been transferred
into the bonding stage 27, the lead frane retainer 24 is |owered by the
driving neans 25 and the lead frane 5 is sandw ched between the | ead frane
retainer 24 and the bonding stage 27 and fixed. Subsequently, the

di scharge el ecWQ¥®1%2 | s npved and positioned so that its REHREVESS
portion 23a will be located just under theg capillary 22. By discharge

bet ween the di scharge portion 23a and the capillary 22, a ball (nail head)
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sem conductor pellet 1 is electrically connected to a lead 5a by the
bondi ng wire 21. Wen the bondi ng mani pul ati on for one sem conduct or
pellet 1 placed on the transfer line has been conpleted, the | ead frame
retainer 24 rises and the lead frame 5 is transferred by a

pr edet er m nedwalssgasece. The bondi ng mani pul ati on i s repeat esbipo7sass next
sem conductor pellet in the sane way. However, in the
conventional die bonder equi pnent i ncl gd? ng a sem conductor part fixing
ji1g such as the chuck cylinder formed by using the carbon steel for
mechani cal st r uct ilFRAEENEERE REFERRE bd Tl NNl g 8 Lys,
surface, the wear resistance strength of the chuck cylinder is low This

‘results in drawbacks % b tSREEHIGotukc 0i36 & THEH 2 o barBlEbdh & Br— pPart s

such as sem conduct or p%l_et j oi nt
A
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10 substances is | owered and the mai nt enance managenent of the
fabrication®equi pnents becones conpli cat ed. In other words, the
filmhaving pellets stuck t hereon and the top face of the chuck cylinder
slide with each ot her whenever the die bonding operation is rgﬁga#ngl at
hi gh speed. Thwossomes the bl ack zinc plating on the surfa&STEPORES chuck
cylinder tends to wear and peel off. | © { hus becones inpossible to obtain
t he bl ack background at the time of nmonitoring. Wien confirmng the
position and shape of a sem conductor pellet by using the nonitor

equi pment, therefor & 2dcognition nistakes tend to occur.
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Thus there is a fear that the fraction defective of the products
I ncreases suddenly. In a short running period, therefore,
it is necessary to replace the chuck cylinder at high frequency.
Whenever the chuck cylinder is thus replaced, the die bonder equipnent is
obliged to bavebgapsrd. This results in a problemthat contporrmesorssmni ng
for along tinme period is difficult anqe abor required for the naintenance
managenent of the equi pnent al so increases. On the other
hand, in the conventional wre bondi ng equi prent using the |lead frane
retainer as the fikit®# 3 iordHERd sl 3 helivek Dt aiflilliiziG rfldg gy Asi ng a
conductive material such as a netal. Therefore, in the case where a
sufficient insul abiofEETTEGRRRHEBEHICEE b SFBHET R DY rwden L +udf
di sch | ectrode —.and, th lLead  f
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retainer, there occurs a problemthat the discharge to be caused between
the di scharge electrode and the wire often occurs between the discharge

el ectrode and the | ead frane. When such a phenonenon has
occurred, a ball for bonding is not forned at the free end of the bonding
Wre. Thi s rwassiomeen a probl em that stable bond| ng wor k cRCGTEPITNZES
carried out due to defective bonding. 3 a counterneasure for
reducing the above descri bed troubl esz there is put to practlcal use a
| ead frame retainer having a insutating coating nad

ceramics,  heat rpE OEHMERA I &Iﬁdbﬁhﬁ%ﬁﬂhéﬂﬁﬁ%ﬂmﬁ@fﬁﬁbasﬁ cs,
or carbon fornmed on the main body of the lead — frame reta s_di sclosed
i n Japanese Patent AR Z4EIOY — M%ﬁﬁwieﬁ&b—ﬁﬁlﬁ%{ﬁ Fer,
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i nsul ating coatings is formed of coarse grains. Thus there is a problem of
I nsuffi-ci ent wear resistance strength and insulation, high dust
generation, and t endency to degradation of sem conductor parts due to
adhesi on of dust. In the conventional bondi ng equi pnent
including a weeswoesmaductor part placing cradle formed w th gepipfnkessget al

pl ating | ayer on the surface of a base netal such as stainless steel as a
coating |l ayer, the wear resistance of 28 cradle and the joint strength
of the coating |ayer are |l ow. This results in a drawback of a | owered
yi el d of sem cond gy parts such as sem conduct or circuit
substrates and conplicated nmai nt enance and nanagenent of
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the fabrication equi pnents. In other words, the lead franme and
the top surface of the cradle slide with each other whenever high speed
bondi ng operation is conpleted for each sem conductor device. Therefore,
the black netal plating |ayer on the surface of the cradle is |liable to
wear or peel oWO9M902t hus becomes inpossible to obtain the bPEKPIN23IS
background at the tinme of nonitoring. To § concrete, the black plating

| ayer on the cradle peels off at the tine of bonding, and the vvhlte base
nmetal is exposed. This results in a drawback that a coordinate tlon
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processed by the binarization circuit included in the inage
As a result; when confirmng the position and
device or a |lead by using the nonitor equipnent, the recognition m stakes
there is a fear that the fraction defective of the
products i ncr eesgsoismaddenl y. In a short running period, thepef/shofeisd 1S
necessary to replace the cradle at high frequency. Wenever the cradle
is thus replaced, the bonding equipnﬁh nmust be stopped. This results
in a problemthat continuous running for a long tine period is
and | abor required for the maintenance managenent

tend to occur.

I Nncr eases.
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In the conventional sem conductor part placing cradle, the bonding (joint)
strengt'h between the base netal and the coating layer is weak and the
coating layer is |liable to peel off. By this peeling off, dust is
generated. The dust adheres to the sem conductor parts which are the
products, and QAW t heir characteristics. This results (RETARIEIBH| em
of a lowered production yield of th sem conduct or parts.

In the case where the cradl e having the black netal plating |ayer fornmed
thereon"1s used as in the conventlonal bondlng equi pnent, inter-netal

joint oc ol dering Bt &ki 4D drplhent such as silver (Ag)
pl at ed o?ﬁlmlll e“l]ﬁm”ﬁmof the | ead frarre and an iron
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5 3T &AM T AR RERISE,
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met al conponent of the cradle when the |lead frame is transferred on the
cradle. 1 I fear of sticking of the lead frame to the cradle
and theﬁmmummlﬁu"mm bent or deformed. If the wre. bonding

mani pul ation % s c8ndlict’ed in this state, the bonding wire is deforned.
Anyway, ther ayoogsiege a probl em of increased joint defects. perapemezsas AS a
count er neasur e for sol vi ng t he above descri bed problens, there is

di scl osed a bondi ng equi pnent usi ng a2d¥ adl e havi ng an insulating coating
made of Alferr]Jerr] -TiJerr] ceramcs formed on the surface of a

stai nl ess steel b t ?ﬁ;@g ' ility Model Publication
No. 6-10684. Hovvevemﬂe zi:'ba(;\alje¥ escr@?%r%%al ens are not el i m nat ed.
14
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]

The presenﬂ”’ﬂ!ﬁ@“’ﬂ“’lﬂwﬁen made to elimnate t he above descri bed

pr obl ens. X resent I nvention is to provide a

sem conduct or parf ffxihg jig capabl e of having a high bonding strength
and wear resi stance of the coating |layer, reducing the generation and
adher ence of dW0@9804993 nmss- produci ng high quality  seni condREWEPTIAIS: s
with a high production yield. %? t her object of the present

i nvention is to provi de a sem conduct or®gart placing cradle capabl e of
havi ng a hi gh wear resistance, reducing the generation and adherence of

dust caused by peel iing, ofSAKETIERRE AR Enbuc MBS hack B RO BBdizihg the

coordi nate position of a lead or

LEGHT BRLT 1 /BB BVT, LR BRERREAZE
REBEBVEEIC 7 v AR EERD LT 2 BEBIERE N b
DTHDZLABMET IR T4 VTR,
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the like at the time of bonding or the like, and provide a bondi ng

equi pnent using such a cradle. - DFSCLOSURE' OF THE | NVENTI ON I n
order to achieve the above described objects, - a sem conductor part fixing
jig and a sem conductor part pl aci ng cradl e according to the present
invention are WOH8#MB2 erized in that a coating |ayer havi ng RCEHPIIMAEIISN
oxide as its chief ingredient has been forr{izg on the surface of the base
nmet al . They are characterized iifthat the chromum (111)

oxide is a second chromumoxide (Cr[err] GE&;g] ). Furthernore, they are
characterized in that the chromum (111) oxjade consists  of second
chromum oxide (Cr[err]derr]) fine graiﬁ havi ng an
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15 ~average grain size (dianeter) of 0.1 to 0.5 [err]m
The coating layer having this chromumoxide as its chief ingredient

exhi bits a deep dark green col or. Preferably, the coating | ayer
is formed on the surface of the base metal having a surface roughness of
5 [err] mor nWOS8AROX er ns of maxi num hei ght ( Rmax) ref er enc @CT/J97/0233%
concrete, prior to formng the coating Iaygr t he surface of the base
netal is nade rough so as to have the ro éﬁmess of 5[err]mor nore in
terms of Rmax reference by bl asti ng processing or the |ike, and
thereafter the coating | ayer is fornmed. By thus making the surface of the
base metal rough so as to have a value of 5[err]mor nore in terns
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of Rmax reference, it is possible to increase the bonding strength of

t he joint: with the coating | ayer and si mul t aneousl y nmake rougher
t he surface roughness of the sem conductor part fixing jig and the cradle
after formng the coating layer. If the surface roughness in terns %f

Rrax referencwossemerds 10 [err]m  however, it beco&S YO PPcul ¢t
to formthe coating |ayer uniformy. Therg&pre, t he _surface roughness of
10 [err]mor less is preferred. Speci Li in the case where
t he base netal is iron netal, it is preferregd reaction | ayer of

an i ron conpound and a chrom um oxi de bejwe se net al and the
coating |l ayer containing the chrom um ox chi ef ingredient. By
forming this reaction layer, it is POt &her increase the

bondi ng strength of joint

IS—\




16 _ wth the coating layer containing the chrom umoxide as its
chief ingredient. As for the expression "having a coating |ayer containing
a chromumoxide as its chief ingredient forned on the surface of the base
metal ," it is a matter of course that the case where the coating layer is
fornmed via the"P2B¥¥on |ayer is also within the scope of thecmmessprass

I nvention. Apart from whether the interfacql jﬁs definite or not,
substantially two coating |ayers, i.e., l/ e reaction layer and the
coating |layer containing the chromumoxide as its chief ingredient are
formed on the surface of the base netal.
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The above descri bed sem conductor part fixing jig Is suitable for the

| ead frame retainer for pressing and fixing the lead frame which joints a
sem conduct or device and the chuck cylinder for chucking and
fixing a sem conductor device. The above described sem conduct or rt
pl aci ng cradl ewos9sgated to the cradle for placing thereon Né‘ﬁ?’é“aﬁ’ uct or
device so as to be freely slidable. As a tter of course, the above

descri bed sem conductor part placing cra is not limted to the use in
bondi ng equipnents, but it can be al so used for placing

sem conductor parts thereon when transferring them A bondi ng
equi pnent according to the present I nvention is characterized in that in

a bondi ng equi pnent for connecting an el ectrode of a s& | conduct or part
pl aced on a semiconductor part placing criglje to a | ea&VYthe
. {
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17 o sem conductor part placing cradle has a coating |ayer
containing a chromumoxide as its chief ingredient fornmed on the surface

of a base netal . As material for the base nmetal described above,
it is not especially limted, but general -purpose structural st eel
menber, anti-corrosive steel, Iﬁfﬁc’ FEI%. | st eel such as stainless
steel, various kinds of iron alloys, fcarl'glf)]!nd}'&s;t eel, atitaniumalloy, an
al um num al | oy, | nconel or the Iike may be used. The coating

| ayer containing a chrom um oxi de as its chief ingredient can be forned

by USing a proceifioNDUCTOR PART FIXING JIG, SEMICONDUCTOR PART

PLACING CRADLE, AND BONDING DEVICE

TECHNICAL FIELD

The present' invention relates to a semiconductor
part fixing jig, a semiconductor part placing cradle, and a
bonding device, and in particular to a. semiconductor part
fixing jig, a semiconductor part placing cradle and a
bonding device that are excellent in insulation and wear
resistance, low in dust generation and adhesion, and which

maké possible mass production of high quality semiconductor

products.

BACKGROUND ART

In the fabrication process of semiconductor parts
such as LSIs, ICs and transistors, a die bonder equipment
as shown in FIG. 6 and a wire . .bonding: equipment as shown in
FIGs. 9 and 10 are used. The die bonder equipment shown in
FIG. 6 | is an equipment for bonding or jointing
semiconducto_r elements (pellets or IC chips) to a lead
frame. The die bonder equipme_nt includes a wafer cassette
ring 2 for holding a large number of semiconductor pellets
1 formed by cutting a wafer stuck on a transparent film, a

monitor equipment such as a TV camera (not illustrated) for



hereafter described. For exanple. ®% chrom umoxide (Crderr]) wat er
solution or slurry (slip) is applied to the surface of the base netal. of
airon metal or the |like subjected to surface processing beforehand, or
the surface of the base netal is imrersed in the chromumoxide (C(err])

T o kR RBr P07 R GRsBhentS oA “Bilape, | U S VA dnque

Sobeeauenbhtyebsal' s Mleothldol SAGRALE' Whsblaacch B0 KBTS
oh e, RSl afe! EERHRD cabllE, 45, FEEC hfeRle” SHEILED' GBEC AR,
2 COn ) DOabREbnRRLALT: A8y ELLRT £l T Chbbgpb fia mera
on the wafer cassette ring 2 and transferring the chucked

semiconductor pellet 1 to a _pre-alignment device 3, a die

bonding collet 6 for chucking the semiconductor pellet 1

positioned by the pre-alignment device 3 and pressing the

chucked semiconductor pellet 1 to a predetermined position

to a lead frame 5.

A vacuum chuck cylinder 13 is disposed on the
opposite side of the wafer cassette ring 2 from the die
chuck collet 4. As shown in enlarged views of FIGs. 7 a_nd
8, this_ chuck cylinder 13 is fabricated by shaping a steel
material such .as a carbon steel for mechanical structure
(S45C) into a cylindrical cap, and plating a suriace of the
cylindrical cap to be brought into contact with a pellet
adhesion film 8 having the semiconductor pellets 1 stuck
thereon, with black zinc having a thickness of
approximately 2 to 15 u m.

In a central part of the c;huck cylinder 13, a pin
insertion hole .14 for inserting a thrust-up pin 7 described
later is opened. Around the pin insertion hole 14, a large
number of suction holes 15 are opened to effect the wvacuum
chuck on the £ilm 8. This chuck cylinder 13 is £fitted

around a sleeve 16 made of a steel material.



18 di ameter as its <hi ef¥ i ngredi ent are formed. As to
the thickness of these coating layers, the total-thickness of the reaction
| ayer and the coating |ayer contai-ning chrom umoxide as its chief

ingredient is preferably in the range of 1 to 5 [err]m In the case where
the thickness of th

and the wear resi s{rgﬁggg%.?g Pllaa eé(?ﬁl&% lg‘slgﬁtéggga%}e m 'Egseniﬂ\#ui-?él glnne

fhe reactdortd e BEGUEHE cHAS RGNt o8 Sﬁﬁavntﬁn s flatea' "
with black zinc will now be described. When the position
and shape of each semiconductor pellet 1 étuck ‘on the film
8 are monitored by using the monitor equipment, the
background of the semiconductor pellet 1 providing a
relatively bright image is darkened to. increase the
contrast between the semiconductor pellet 1 and the chuck
cylinder 13 serving as the background and thereby
facilitate the discrimination of. the position and shape of
the semiconductor pellet 1.

-As shown in FIG. 8, the thrust-up pin 7 is
disposed on the opposite'side of the film 8 from the die
chuck collet 4 so as to be capable of rising and falling in
the axis direction. Thié thrust-up pin 7 is implanted on a

. mandrel 17 disposed so as to be capable of rising and
falling in the center axis direction of the chuck cylinder
13. _-The thrust-up pin 7 passes through the pin insertion
hole 14 of the chuck cylinder 13 from the direction of the
rear of the film 8 having a plurali.ty .of semiconductor
pellets 1 stuck thereon and moves so as to stick into the 3
film 8. Subsequently, the thrust-up pin 7 functiohs to take
off a semiconductor pellet 1 stuck on the top face of.the
film 8, and move the semiconductor pellet 1 toward tfxe tip

of the die chuck collet 4.

In order to ensure the wear resistance étrength,



oxide as its chief ingredient, the-coating | ayers exceeding 5 [err]m
conversely inpair the evenness of the coating layer thickness and | ower

t he adhesion and the bonding strength. For a simlar reason, the range of
‘1 to 3 [err]mis nore desirable as the thickness. On the other

hand, charagteristics such _as bonding strength and surface hardness
of the coaﬁa}‘ﬁb °ka§’%§es ‘?:é‘?‘u bendinghcollgty & candy thedidie f Fhucke catilet ‘2

rains (coypuscles d flakes such as alumna (Alferr]Jerr]), silica
?Si q er E] ){é)or gﬁ{&’aﬁh o made,, oR&um gemarted, | e?$f’€f%?r] ) ( oudnetal)
solution. To be,concrete, it is desirable to adjust the quantity of the
addi tion SPRYEINIRG HHISIED o) ende cPBalti ofCPly 0 af® t ke chakeng

| ayer cont ai 'ng hrgm’ m oxide as its chief ingredient) fornmed on the
surface ofcxf):ye“ Bfa%% PerayAtodtsi Filve @B6he Afesthenc@lliats cdr amd: 6

rains (cqrpuscle nd flakes in the range of 30 _to 50
9 ( ci)gs a E%)liow g Eo:: sucking gnd holding the semiconductor

pellet 1 In its tip, the hollow 9 ‘takes the shape of a
frustum of quadrangular pyramid. In communication with this
holliow: -9, a suction '~ hole :10 for connécting the
semiconductor pellet 1 to a vacuum source to effect the
vacuum chuck is provided. The thrust-up pin 7 disposed so
as to be opposed to the die chuck collet 4 also comes into |
contgct with the pellets 1 repetitively at high speed.
Thefefore, the thrus't-up pin 7 is also made of the above
described cemented carbide having high wear resistance so
as to take the shape of a columnar needle.

. The chuck cylinder 13, the thrust-up pin. 7, the
die chuck collet 4, and the die bondiné collet 6 are
configured so as to rise and fall in the vertical direction
by a 1ink vertically moved by a cam device which is not
illustrated and revolve in the horizontal direction.

When executing the die chuck manipulation, the
position and shape of each semiconductor pellet 1 are
checked by the monitor équipment in such a state thaf the
chuck cylinder 13 is in contact with the rear of the film
_8. Since the surface of the chuck cylinder 13 has plated

with black zinc, the contrast between the semiconductor



109 wt % However, ingtheszcase where fine ceramc grains and

fl akes such as Al[err]Jerr] are thus added, it is desirable that the

t hi ckness of the coating layers.is:+in the range of 15 to 80 [err]m

If the thickness of the coating |layers is |ess than 15 [err]m the effect
of inproving the bonding strength Is poor. On the contrary, if the

t hi cknessPetlefe chat the er shugkce@ylbnderer A3y SeReinghe a& r ehen

of the coating | ayer itself containing chromium oxide (and_ ceramcs
cor puscl e?aﬁﬁﬂrpﬂlé’l@gs) igs i higbni of Thege&@rent pikEnescontour of  the

semiconductor pellet 1 is clearly recognized by using the
monitor equipment. Thus semiconductor pellgts having a
defect such as a crack or an abnormal shape are judged to
be rejected and excepted from the ‘subjects of the die

bonding.

Out of a plurality of pellets 1, 1, ... , stuck on
the top face of the f£film 8 on the wafer cassette ring 2,
the die chuck collet 4 and the chuck cylinder 13
incorporating the thrust-up pin 7 qptically sense only
accepted pellets and move them in the vertical direction.
And the internal space of the chuck cylinder 13 brought
into contact with the rear of the film 8 is connected to a
vacuum source. Air staying between the film 8 and the chuck

¢+ Cylinder 13 is removed through the suction holes 15. As a
result, the film 8 is sucked and fixed to the outer surface
of the chuck cylinder 13. Subsequently, the thrust-up pin 7
rises through the pin inéertion hole 14 of the chuck'
cylinder 13, breaks through the f£film 8, t_hrusts up a
semiconductor pellet 1 whi_ch has come in ‘coﬁtact with the
tip of the pin, and takes off the semiconductor pellet 1
from the top face of the film 8. At the same time, the
semiconductor pellet 1 is 'covered by the tip (hollow) of

the die chuck collet 4, The die chuck collet 4

vacuum~-chucks the semiconductor pellets 1 into the hollow 9



weak, and consequently the_. adhesion .strength and: the bondi ng
strength fall in the end. For a simlar reason, the t hi ckness range of 20
to 60 [err]mis nore desirable. . : The coating Ilayer thus
containing the fine ceramc grains and the |like may be forned by using
a production nethod instead of the above described production nethod. In
ot her wor @Re ab¥aqRRftis ard utseecessivelyy trans&pEBngthee semdcondygter
grains is applied to the surface of the base nmetal, and heating and firing

are condPeld@tR ln terkhe Rrerabignuent dewdrer 8] ehowns dnnFAGrobous
ceram c |layer. Thereafter, the ceramc layer is inpregnated wth a
chronmi um oxi de (CrOBre]) RE¥gcaldanment on devicarry3 aneosibiersed tthe
heating and firing at a tenperature in the range of 500 to 600 [err]C.
The coati fFansfarredy sepdcenducdiard. prellet 1. |f Thephe pogidioned
.descri bed application and
semiconductor pellet 1l is transferred while being
vacuum-chucked in the tip of the die bonding collet 6 and
placed in a predetermined position of the' lead €frame 5.
Since the collet 6 applies a scrub motion to the
semiconductor pellet 1, the semiconductor pellet 1 is
subjected to a strong pushing pressure. Since solder for
bonding is applied to the surface of the lead frame 5
beforehand, the semiconductor pellet 1 is integrally bonded
to the lead'frame 5 as one body.

Then, each electrode of the semiconductor pellet 1
and a lead 5a of the lead fraﬁe 5 are électrically

+ connected together via a wire by using a wire bonding
equipment 20 shown in FIGs. 9 and 10. FIG. 9 shows the
entire configuration of the bonding equipment, whereas FIG.
10 shows the configuration of a bonding head functioning as
a principal part of the bonding equipment.

The wire bonding equipment as shown in FIG. 9 is
an equipment for éonnecting an electrode of a semiconductor
part placed on a semiconductor part placing cradle (bonding
stage) to the lead by uSing the bonding wire. On a bonding
head 101 including a bonding .collet having the bonding wire

inserted therethrough, there is- mounted an ITV camera



20 I mpregnati on manipul awi on of the raw matefial liquid and the
firing mani pul ati on are conducted only once, mnute pores are |iable to
remain in the coating layer. .Under normal conditions, therefore, it is
desirable to repeat the application and inpregnation mani pul ati on of the
aqueous solution and the firing nmani pul ati on approximately ten tines. The
t hi ckness igclkuddnga@ ngameyar shead, b adenst eandp\an odddeminatidgre Aamper

of repetition tines of the application and inpregnation manipul ati on and
the firi ng‘.or detecting the position of the semiconductor part and

the bonding state. This bonding head 101 is mounted on an
X-Y table drive mechanism (not illustrated) which can move
in the X direction aﬁd Y direction. The ITV camera in this
bonding head 101 shoots the lead frame 5 which is a bonded
part transferred onto the semiconductor part placing cradle
102 and positioned.

On both sides of the semiconductor part placing
cradle 102, one pair of guide rails 104a and 1045_ are
disposed. The lead frame 5 is positioned in the width
direction by the guide rails 104a and 104b, and is guided
to a predetermined position while being regulated in
position so as not to meander at the time of transfer. On
the sending side of thj.s lead frame 5, a 1loader 105 is

+ disposed. On the receiving. side of the 1lead frame, an
unloader 106 _is dispoéed. The loader.-*--iOS has a sending
mechanism for positioning. a magazine 107 capable of housing
a plurality of 1ead frames 5 to a predetermined position
and for automatically sending the magazine onto a transfer
path on 'the semiconductor part placing cradle 102. The
unloader 106 has a receiving me_chanism for receivj_.ng the
magazine 107 from the transfer path in -the same way.

Under the semiconductor part placing cradle 102,
there is d;‘.sposed ‘heating means 108, such as a heater

plate, for heating the lead frame 5 which is a part to be



mani pul ati on. The coating | ayer forned as descri bed above has a
hi gh bondi ng strength with respect to the base netal, high har dness and
no pores, and it is excellent in wear resi st ance, low friction

property, and heat resisting property. The surface hardness obtained
when stainless steel is used as the base netal is affected slightly by the
har dness bdndéd bbse arettempematiure nofheapprgxioately t 3006000HV300. IF. . On
t he other hand, the surface hardness of a thick coating |ayer containing
t he aggr e®tmes i sthis hi dleater 15pbate 20008 Hv ¥=. 1¥ispesedar dadongcl okket o
that of cenented carbide is obtained. Especially in the case
wher e irohobgitudinal directionl, of ridet pedr %r guddgeneatlsd 164a hand
i nterface bet ween the coating | ayer and the base nmetal by chem cal
reaction 1@4bsed thect viematechrphaten da08le camd simuvltapeously(i rhedt D[ae
to the existence of this reaction |ayer, the
plurality of semiconductor devices (IC chips) 1 bonded to
the lead frame 5. As a result of this’ heating'manipulation,
an electrode of a semiconductor device 1 positioned on the
semiconductor part placing cradle 102 and a lead 5a 6f the
lead frame 5 are electrically connected together by
thermo-compression bonding of a bonding wire 21.

As for the bonding stage, i.e., the semiconductor
part placing cradle subjected to this bonding connection, a
base metal formed by a SUS stainless steel material having
a black hard chromium plating layer or a nickel plating
layer formed as its coating layer on its surface has been

'+ mainly used heretofore. By thus providing the surface of
the semiconductor part placing cradle with the Black color
and thereby increasing the cdntrast between the cradle and
semiconductor .parts such as the semiconductor device and
the lead frame, the position detection precision is raised.

In other words, image signals of the semiconductor
parts and the cradle taken by the ITV camera added to the
bonding head are processed in a Dbinarization circuit
included in image processing means. For example, the lead

is provided with a bright color, whereas other portions are

- provided with dark colors. Conversion to digital signals is



2 1‘ bondi ng strength.-between them becones at i east 700 kgf/cnferr]

(68 MPa)-. In addition, the average di aneter of chrom um oxide
(Cr[err]err]) fine grains formng the coating |layer is as extrenely
fine as approximately 0.1 to O.5[err]m Therefore, it intensely acts as a
solid lubricant. Even if the surface roughness (Rmax) IS somewhat

great, tHdwsf oconductesi. cBef fusingnt the fsigoabs, bamomtinaie | pasd tibas
effect of enhancing the sliding characteristics is also significant.
of the lead and so on are detected.

The configuration of the bqnding'head serving as a
principal portion of the bonding equipment will now be
described by referring to FIG. 10. The bonding head 101 has
a wire bonding capillary 22 for holdiﬁg a bohding wire 21
insgrted therethrough. The bonding wire 21 is made of a
conductive material such as gold (Au) or aluminum (Al).
This capillary 22 is configured so as to be moved in the X,
Y and Z directiohs by a bonding head which iS: no{:
illustrated. | |

Furthermore in the bonding head, a discharge
electrode 23 is disposéd so that its discharge portion 23a
may freely approach and leave a place located just under
the capillary 22. In addition, a lead frame retainer 24

+ made of a metal for press'ing and fixing the lead frame 5 is -
provided. This lead frame retainer 24 is adapted to be
raised and léwered by drive means 25. This 1lead frame
retainer 24 is a flat board shaped conductive member having
an ope.ning 26 in its central portion. The opening 26 cén
surf:ound the semiconductor pellet 1 and the leads 5a of the
lead frame 5. When the 1lead frame rétainer 24 has been
lowered, the lead frame 5 is sandwiched between the lead
frame retainer 24 and a bonding stagé 27 such as a heater
block and fixed to a predetermined position.

The wire bonding equipment 20 operates as



Especially since t he coaking < | ayer S formedi by precipitation
from aqueous -solution, the constituent  particles are extrenely fine.
Unli ke the porous ceramc coated filmforned by the conventional spraying
met hod, insufficiency of corrosion resistance or wear resistance is not
caused. Since the surface of the coating |ayer is_forned

nm nut el y,hereafier ox desicxiibed.n Hien r&hest Arad ahgameherdal haghodreen
resistance. Even if the repetitive heat cycle acts upon _the

seni condukxansfepred fiptag they heandinge s%agRil e27, pekbeng 16@4d off¥ae
coating layer is hardlgl caused and dust eneration is hardly caused by -the
peel i ng ofetainer 24 is Flewesedpby the 8613‘{1-%% pepas B aRdeths |kead
corrosion resistance with respect to an acid solution such as sulfuric

aci d, a bBzamesd udisonsandwigbedmbetweeon: &he 3Agadanfrppeni ketainer: 24ch
as al cohol, acetone, or '

and the bonding stage 27 and fixed. Subsequently, the
discharge electrode 23 is moved and positioned so that its
discharge portion 23a will be located Just under the
capillary 22. By discharge between the discharge portion
.23a and the capillary 22, a bali (nail head) 2la is formed
at a free end of the bonding wire 21 led from the capillary
22..Thereafter, the capillary 22 is controlled to move by a
bonding head whiéh is not illustrated. An electrode on the
semiconduétor pellet 1 is electrically connected to a lead
5a by  the bonding wire 21. When the bonding manipulation
for oné semiconductor pellet 1 placed on the transfer line
+ has been completed, the lead' frame retainer 24 rises and
the lead frame 5 i_s transferred by a pfedetermined
distanc_e. The bonding manipulation is repeated for the next
semiconductdr pellet in the same way.

However, in the conventional die bonder equipment
including a semiconductor part fixing jig such as the chuck
cylinder formed by 'using .the carbon steel for mechanical
s.tructure (S45C) and having black zi_nc plating on its.
surface, the wear resistance strength of tﬁe -chuck cylinder
is low. This results in drawbacks that the production yield

of semiconductor parts such as semiconductor pellet joint
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‘gasoline as well. Even in a severeratnosphere, the coafing

2 2 | ayer has an excel | ent endurance. By thus formng
the coating layer, the function, of .the base netal can be significantly
enhanced. Especially when it is used as a constituent menber of the chuck
cylinder of the die bonder equipnent, the | ead frane retainer of the wire
bondi ng esmbghancest his claderedoandethef maimienanceormanagenentuart theber
of the sliding portion such as the heater plate, an excellent effect is
obt ai ned. fabrication equipments becomes complicated. -

In other words, the £film having pellets stuck

thereon and the top face of the chuck cylinder slide with
eéch_ other whenever the die bonding operation is repeated
at high speed. Therefore, the black zinc plating on the
surface of'the chuck cylinder tends to wear and peel off.
It - thus becomes impossible to obtain the black background
at the time of monitoring. When confirming the position and
shape o0of a semiconductor pellet by wusing the monitor
equipment, therefore, recognition mistakes tend to occur.
Thus there is a fear that the fraction defective of the
products increases suddenly.

In a short running period, therefore, it is
neceésary to replace the chuck cylinder at high £requency.

+ Whenever the chuck cylinder is -thus replaced, the die
bonder equipment is obliged to be stoppéd. This results in
a problem that continuous running for a long time period is
difficult and labor requifed for the maintenance manégement
of the equipment also increases.

On the other hand, in the conventional wire
bonding equipment using the lead frame retainer as the
fixing jig, the lead frame .retainer is formed by using a
conductive material such as a metal. Therefore, in the case

where a sufficient insulation distance cannot be ensured

between the discharge electrode and the lead frame



The coating | ayer exhibits dark green color. Wen the sem conductor part
fixing jig is used as the chuck cylinder of the die bonder
equi pnent , or when the sem conductor part placing cradle is used as
t he part pl aci ng cradl e of the bondi ng equi pnent, the contrast bet ween
t he sem conductor device or |ead and the chuck cylinder or the cradle-
servi ng axetatnenckdrhewel occurss ahirpeblem thate bhet idisahargmmdiot dre
device and the position of the |ead are thus recogni zed clearly by using
t he .noni causedqlbetwesn thehdigcharge telectrpde andrethe whreefoften
. recognition m st akes of the sem conductor device and recognition
m st akes o¢cuns betweenatbhepddschexrgepeleptnagdel and tthe |}ead frameduced.
As a result, sem conductor parts can be fabricated with high precision
The coating | ayer Whenhoraaghni autphignamenon r fiag y occunredhr @ baldxi fler

particles (grains). If the coating |layer is fornmed on the base
metal itbehfAingf ig hpot formed at the free end of the bonding wire.

This results in a problem that stable .l_:onding work cannot
be carried out due to defective bonding.

AS a countermeasure for reducing the above
described troubles, there is put to practical use a 1lead
frame retainer having a insulating coating made of
ceramics, heat resisting hard fubber, heat resisting
plastics, or carbon formed on the main body of 'the lead
frame retainer as disclosed in Japanese Patent Applicatio'n
KOKAI Publication No. 7-78843. Howevef, each of these
insulating coatings is formed of coarse grains. Thus there

¢ is a problem of insufficient wear resistance strength and
insulation, high dust generation, and tendency to
degradation of semiconductor parts due to adhesion of dust.

In the conventional bonding equipment including a
semiconductor part placing cradle formed with a black mctal
plating 1layer on the surface of a base metal such as
stainless steel as a coating layer, the wear resistance of
the cradle and the joint strength of the coating iayer are
low. This fesults in a drawback of a 1lowered yield of
semiconductor parts such as semiconductor | circuit

substrates and complicated maihtenance and management of

12



sem conductor part fixing jig«or the cradle according to

2 3 the present invention w thout conducting the processing for
. adjusting the surface roughness, therefore, the surface roughness of the
fixing jig or the cradle also becones 1 to 2 [err]min termof Rmax
reference in the sanme way as the surface roughness of the base netal,

resul ti ng the £abwiaticnrégquripments. As for the sem conductor part
fixing jig and the cradl e according to the present invention, therefore,
it is In other words, the 1lead frame and the top

surface of the cradle slide with each other whenever high
speed bonding operation is completed for each semiconductor
device. Therefore, the black metal plat_:ing layer on the
surface of the cradle is liable to wear or peel off. It
thus becomes impossible to obtaih the black background at
the time of monitoring. To be concrete, the blat:k plating
layer on the cradle peels off at the time of bonding, and
the white base metal is exposed. This results in a drawback
that a coordinate position different f£from the normal
coo:;dinate position is detected when éutomatically
recognizing the coordinate position of a lead or the 1like
processed by the binarization circuit .included in the. image
processor.

. As a result, when confirming the position and
shape of a semiconductor device or a 1lead by using the
monitor .equipment, the recognition mistakes tend to occur.
Thﬁs,_ there is a fear that the fraction defective of the
products increases suddenly. In a short running period,
therefore, it is necessary to rer;lace the cradle at high
frequency. Whenever the <cradle is thus replaced, the
bonding equipment must be stopped. This results in a
problem that continuous running for a long time period is
difficult and labor required for the mainténance maxiagement

of the equipment also increases.
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desirabl e to conduct ro'ughness ‘raising processing such? as t he bl asting
processi ng'on the base netal itself beforehand to make the surface

roughness (Rmax) of the base netal - itself at least 5.0 [err]mand then
formthe coating | ayer. By adjusting the surface roughness of t he
base netal beforehand, it is possible to provide the sem conductor

part fixing jig andInhetbeadlconventipndle wenicondugtor apewstdi ladingt he
present invention wth the surface roughness (Rmax) in the range of
3 to 5 [ rrddiendtie fhomdingaljednitlystiengkinebetwBen dadwe t basenmehadrent
of the bonding strength, it becones possible to prevent dust
gener at ecand tthe saoatuingictl@yembiiscaweak egndpnthe atoabingt i hayef use
from adhering to the sem conductor part, and make the dust adhere to the
fixing jibiaintiet ke @Eeal coffThB8yefthis peelingnafifon dist hdssqerexrahed or
part which is the product caused by the dust can be efficiently
The dust adheres to the semiconductor parts which are the
products, and degrades their characte'ristiés. This results
in a problem of a lowered production vyield of the
semiconductor parts.

'In the case where the cradle having the black
metal plating 1layer formed thereon is used as in the
conventional bonding equipment, inter-metal 3joint occurs
between a soldering material component such as silver (Ag)
plated on the bottom face of the lead frame and an iron
metal component o0f the cradle when the lead frame is
-transferred on the cradle. This results in a fear of
+ sticking of the lead frame to the cradle and the lead frame
| being bent or deformed. If the wire bonding manipulation is
conducted in this state, the bonding wire is deformed.
Anyway, there occurs a problem of increased joint defects.

As a countermeasure for solving the above
described problems, there is disclosed a bonding equipment
using a cradle having an insulating coating made of
Al;0;-TiO, ceramics formed on the surface of a stainless

steel base metal as described in Utility Model Publication

No. 6-10684. However, thé_' above described problems are not

eliminated.
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preJented, and high quality sem conductor parts can be:’nasé-prbduced W th
a high production yield. ' 2 4

In the semconductor part fixing jig and the cradle according to
t he above described configurations, the coating |ayer containing extrenely
fine chrom umoxide grains (corpuscles) is formed on the surface of the
base nmetal. As a Theu| prespati ntnventienankaseceensmadenctoofelingnatei ng
jig and the cradle are high, and it is possible to prevent the generation
and adhestbBf ofbguet . dmsarihed problems. An object of the present
invention is to provide a semiconductor part £fixing jJjig
capable of having a high bonding strength. and wear
~resistance of the coating layer, reducing the generation
and adherence of dust, and mass—producing high quality
semiconductor parts with a high production yield.

Another object of +the present invention is to
provide a semiconductor part placing cradle capable of
having a high wear resistance, reducing the generation and
adherence of dust caused by peeling off of the coating, and
accurately recognizing the coordinate position of a lead or

the like at the time of bonding or the like, and provide a

bonding equipment using such a cradle.

s+ DISCLOSURE OF THE INVENTION

In order to achieve the above described objects,
a semiconductor part fixing jig and a semiconductor part
placing cradle according to the present invention are
characterized in that a coating layer having a chromium
oxide as its chief ingredient has been formed on the
surface of the base metal.

They are characterized in that the chromium (III)
oxide is a second chromium oxide (Cr;0;). Furthermore, they
are characterized in that the chromium (III) oxide consists

of second chromium oxide (Cr,0,) fine grains having an
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-fixi'ng jig and the cradle are,used«as the chuck cylinder of a die bonder
equi pnent, or the lead frane retainer, cradle or a sliding part of a wire

bondi ng equi prent, therefore, it -becones possi bl e to nmass- produce -
hi gh quality sem conductor parts with little defects and with a high
production yiel d. BRI EF DESCRI PTI ON OF THE DRAW NGS FIG 1 is

an enl ar gdvesage; osain efiapwi (RlameterhodefenP-df %odi @ Sondem equiheent
i ncor porat i ng_a chuck cylinder as a sem conductor part fixing jig

accor di ngcpatinge Jagemt having okhisndchroming oerjide dias chiksk pohiefn
serving as a principal portion; FIG 2 is a perspective and

sect i onal ipgERAiIRaL @Xhidd taris deamidank green gokom. ret ai ner serving as a

sem conductor part fixing jig according to the present invention;
Preferably, the coating layer is formed on the

surface of the base metal having a surface roughness of 5
um or more in terms of maximum height (Rmax) reference. To
be concrete, prior to forming the coafing layér, the_
surface of the base metal is made rough so as to have the
- roughness 6f 5u0m or more in terms of Rmax _reference by
blasting processing or the like, ~and thereafter the coating
layer is formed. By thus making the surface of the base
metal rough so as to have a value of 5y m or more in terms
of Rmax reference, it is possible to increase the bonding
‘strength of the joint with the c‘qating layer and
simultaneously make rougher the surface roughness of the
+ semiconductor part fixing jig and the cradle after forming
the coating layer. If the surface roughness in terms of
Rmax reference. exceeds 10. u m, however, it becomes
difficult to form the coating‘ layer uniformly. There!fore,
the surface roughness of 10 .u m or less is preferred.
Specifically, in the case where the base metal is
iron meta_l,l it is preferred to form a reaction layer of an
iron compound and a chromium 6xide between the base metal
and the coating layer containing the chromium oxide as its
chief ingredient. By forming this reaction' layer, it is

possible to further increase the bonding strength of joint
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FIG 3 is a sectional view show ng-an enbodinent of @ sem conductor
.part placing cradle according to the
25 present invention; . g FIG 4 is an enlarged sectional
view of a portion [V shown in FIG 3; FIG 5 is a sectional
view show n anot her enbodi nent of a sem conductor part placing cradle
accor di ngWiﬂig tthe peeating; davary ogontaining thes chromiumpoxddect ase itisew
showi ng an_exanpl e : . o

chief ingredient. As for the expression "having a coating

layer containing a chromj.um oxide as its chief - ingredient
formed on the surface of the base metal," it is a matter of
course that the case where the coating layer is formed via
the reaction layer is also within the scope of the present
invention. Apart from whether the interface is definite or
not, substantially two coating layers, i.e., the reaction
layer and the coating layer containing the chromium oxide
as its chief ingredient are formed on the surfaée of the
base metal.

The above described semiconductor part fixing jig
is suitable for the lead frame retainer for pressing and
fixing the lead frame which joints a semiconductor device
and the chuck cylinder for chucking and fixi'ng a

‘ semici_mductor device. The above described semiconductor

| part plac:i.ng cradle is suited to the cradle for placing'
thereon a semiconductor device so as to be freely slidable.
As a matter of coui'se, the above described semiconductor
part placing cradle is not 1limited to the use in bonding
equipments, but it can be also used for placing
semiconductor parts thereon when transferring them.

A bonding equipment according to the present
invention is characterized in that in a bonding eéu_ipment
for connecting an electrode of  a semiconductor part placed

on a semiconductor part placing cradle to a 1lead, the
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of a configuration of a die bonder equipnent; {FIG 7 is an

enl arged perspective view of a chuck cylinder showmn in FIG 6;

FIG 8 is an enlarged sectional. view of a die chuck portion of a
conventional die bonder equipnent; FIG 9 is a plain view
schematical ly showi ng the configuration of a bonding equi pnent; and

FIG 10 semicendyetepecPrd Riagingshewpfde t has cchfi gaRrkingn draver
bondi ng head portion of a wire bonding equipnent. BEST MODE FOR
EVBODYI NCComea i ndas(TjaoNchromium  oxddsdpfent & othiRE pirgredientefiammedy | |
now be described with reference to the acconpanying draw ng. Enbodi nents
1 througrPIS the surface(pfj adbasel mekadk pl ates 13b each having a bottom

As material for t_he base metal described above, it
is not especially 1limited, but general-purpose structural
steel member, anti-corrosive steel, " heat-resisting steel
such as stainless steel, wvarious kinds of iron alloys,
carbon steel, a titanium alloy, an aluminum alloy, Inconel
or the like may be used.

The coating layer containing a chrbmiu_m oxide as
its chief ingredient can be formed by using a procedure
hereafter described. For example. a chromium oxide (Cr0O;)
water solution or slurry' (slip) is applied to the surface
of the base metal of a iron metal or the like subjected to
surface processing beforehand, ‘or the surface of the base

¢« metal is immersed in_ ' the chromium oxide (Cr0;) water
solution or slurry (slip). As a result, the chromium oxide
water solution or slurry (slip) adheres to the surface of
the base metal.

Subsequently, heat.ing and firing are conducted at
a low temperature of approximately 400 to 600 C. As a
result, water is evaporated. At the same time, a reaction
layer is generated by a chemical reaction between the
chromium oxide and the surface layer of the base metal, and

a 'coating layer containing chromium oxide (chromium (III)

oxide: Cr;0,) fine grains of 0.1 to 0.5 um in average
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“and each bei ng conposed of nechanical structural carbom steel (S45C),

alloy tool steel (SKD), or stainless steel (SUS304) subjected to blasting
processi ng beforehand so as ' 2 6

to have the surface roughness (Rmax) of 7 to 8[err]mas a base netal were
prepared as shown in TABLE 1 and FIG 1. The process of applying a -
chronm um &lpRetes; @ riy chief dnaredignk jare (Eedning fine Siqerr]
grains or the |ike added thereto depending on_ the enbodinent) to the
surface of each chd¥k pPattheskhigknesge @f odbeseofcoating X clthe

| ate :

P total thickness of the reaction layer and the coating layer

containing chromium oxide as its chief _ingredient_ is
preferably in the range of 1 to 5 pm. In the case where
t-he thickness of the coating layers is less than 1lu m, the
insulation and the wear resistance of the fixing jig
decrease. In the case where fine ceramic grains or £flakes
described later are not added to or contained in the
reaction layer and the coating layer containing chromium
oxide as its chief ingredient, the coating layers exceeding
5 u m conversely impair the evenness of the coating layer
thickness and lower the adhesion and the bonding strength.
For a similar reason, the range of 1 to 3 pgm is more
desirable as the thickness.

. On the other hand, characteristics (such as
bonding strength and sufféce hardness) of the coating
layers can be further improved by adding fine ceramic
grains (corpuscles) and flakes such as alumina (Al,0,),
. silica (sm,), S or ZnO,- to a chromium oxide (Cr.0,) agqueous
solﬁtion. To be concrete, it is desirable to adjust the
quantity of the additioh so that the coating laye_rs (the
reaction layer and the coating 1layer conta.ining chromium
oxide as its chief ingredient) formed on the surface of the
base metal may contain the above described fine ceramic

grains (corpuscles) and flakes in the range of 30 to 50
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‘at a tenperature of 500[err]C.were«repeated. As a result, chuck cylinders
13a serving as semconductor part fixing jig according to enbodi nents 1
through 5 as shown in TABLE 1 were prepared. By fitting each chuck
cylinder 13A on the top opening of the cylindrical sleeve 16A rradedof ]
S45C, the huck, cyl i nder havipg the shape shown in FIG 7 is formed. The
chuck cyl i"r?&e'r E’?ﬁyeé’ﬁf't héncyﬂ‘%dr?ﬁi? ohere Hineyceranic, gradns Aadred
as one bo ef orehapd. Conparative Exanple_1: As conparative
exanpl e %iaq‘ce[ﬁ bﬁﬂ"’{'Il s?%elﬁgoﬁorar?re&l% cafided, ,cty, ds( degiraple that
conventi onal rial  was_subjected to machine grinding work to forma
chuck cy&ﬂ}?dg?f‘ﬁﬁi‘gf'?% PodFeaiGoRting IRYeIsofis AR | Hhe canae pfadd
havi ng thaasjﬁ di mrensi ons as the enbodinment 1. The surface of the

mat eri al pPpded to the filmwas plated with zinc so as to have a

[ f 10 [err A large _nunber of chuck cylinders made of S45C
aglrgktnﬁzz grepargad. ié’n the thickness of the cogting ‘layers is less

than 15 pm, the effect of improving the bonding strength
is poor. On the contrary, if the thickness of the coating
layers exceeds 80 pum, then the strength of the coating
layer itself containing chromium oxide (and ceramics
corpuscles and flakes) as its chief ingredient becomes
weak, and consequently the adhesion strength and the
bonding strength fall in thé end. For a similar reason, the
thickness rangé of 20 to 60 u m is more desirable.
The coating layer thus containing the fine
ceramic grains and the 1like may be formed by using a
¢ production method instead of the above described .production
method. In other words, an aqueous solution or slurry
containing the fine ceramic grains is applied to the
surface_ of the base metal, and heating and | firing are
conducted at a temperature of 500 to 600C to form a porous
ceramic layer. Thereafter, the ceramic layer is impregnated
with a chromium oxide (CrO,) aqueous solution or slurry,
and subjected to heating and firing at a temperature in the
range of 500 to 600 °C. The c¢oating layer may thus be

formed.

1f the. above described application and
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.Ther bonding strength (peel. strength) of the c.oati_"ng | ayer of each of
chuck cylinders prepared in the enbodinents 1 through 5 and the
conparative exanple 1 was ‘ 2 7

nmeasured. I n addition, each chuck cylinder was mounted as the chuck
cylinder 13A of the die bonding equipnment shown in FIG 1. The work of
bondi ng SimpEegBatieRchmARiPHdation  @f atheneravdemaberipladliguid wand
consecutively carried out one mllion tinmes._ Thereafter, an average wear

amount ofheackizingk meripydatdonePusy Sonfusfesd Rlyorenes, minute

pores are liable to remain in the coating layer. Undef

normal conditions, therefore, it is desirable_to repeat the

application and impregnation manipulation of the aqueous

solution and the firing -manipulation approximatgly ten
times. The thickness of the coating layers can be adjusted

by controlling the number of repetition times of the

application and impregnation manipulation and the £firing

manipulation.

The coating layer formed as described above has a
high bonding strength with respect to the base metal, high
hardness and no pores, and it is excellent in Qear
.resistance, low friction property, and héét resisting
property. fhe surface hardness obtained when stainless

s Steel is used as the baéé metal is affected slightly by the
hardness of the base metal and is in the range of 500 to
600 Hv (0.1). On the other hand, the surface hardness of a
thick coating layer cbntaining the aggregates is as high as
1500 to 2000 Hv (O.i), and hardness close to that of
cemented carbide is obtained.

Especially in lthe case where iron base metal is
used, a reaction layer is generated on the interface
between the coating layer and the base metal by chemical
reaction caused between chromium oxide and the = metal

(iron). Due to the existence of this reaction layer, the



lbrou'ght into contact with the.filmwas rreasured and riesul ts shown in
TABLE 1 were obtai ned.

bonding strength between .them t;ecomes at least 700 kgf/cm?
(68 MPa).

In addition, the average diameter of chromium
oxide (Cr.0,) fine grains forming the coating layer is as
extremely  fine as approxiniately ‘0.1 to 0.5y m. Therefore,
it intensely acts as a solid lubricant. Even if the surface
roughness {Rmax) | is somewhat great, therefore, its
coefficient of friction becomes small and the -ef'fect of
enhancing the slidin_g characteristics is also significant.
Especially since the coating layer is formed by
precipitation from  aqueous solution, the constituent
particles are extremely fine. Unlike the porous ceramic
coated film formed by the _ conventional spraying method,
insufflciency of corrosion resistance or wear resistance is
not caused.

. Since the surface of the coating layer is formed
minutely, it is excellent in heat resistance and thermal
shock resistance. Even if the repetitive heat cycle acts
upon thc semiconductor part €f£ixing jig " and the cradle,
peeling off of thc COating layer is hardiy caused and dust
generation is hardly caused by the peeling off.

Furthermore, the coating layer has an excellent
corrosion resistance with respect to an acid solution such
as sulfuric acid, a basic solﬁtion such as ammonia water,
and an organic solvent such as alcohol, acetone, or

gasoline as well. Even in a severe atmosphere, the coating
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TABLE 1 [err] ] ‘

layer has an excellent endurance.

By thus forming the coating layer, the function
of the base metal can be significahtly enhanced. Especially
when it is used as a constituent member of the chuck
cylinder of +the die bonder equipment, the lead frame
retainer of the wire bonding equipment, the cradle, or the
fixing jig, or a constituent member of the sliding portion
such as the heater plate, an excellent effect_ is obtained.

The coating layer exhibits dark green color. When
the semiconductor part fixing jig is used as the chuck
cylinder of the die bonder equipment, or when the
semiconductor part placing cradle is used as the part
piacing cradle of the .b'onding equipment, the contrast
between the semiconductor device or 1lead and the chuck

cylinder or the cradle serving as the background becomes

;, high. The shape of the semiconductor device and the

position of the lead are thus recognized clearly by using
the monitor equipment such as a television camera.
Therefore, recognition mistakes of the semiconductor
device and recognition mistakes of the coordinate position
of the lead‘ or the 1like are reduced. As a result,
semiconductor parts can be fabricated with high precision.

The co.ati.ng layer is formed minutely by extremely
fine chromium oxide particles (grains). If the coat-;ing
layer is formed on fhe base metal itself of the

semiconductor part fixing jig or the cradle according to



.As épparent .fromthe results.show in TABLE 1, the chuck cylinder
serving as the sem conductor part fixing jig according to the enbodi nents
1 through 5 has a higher bonding strength, a small wear anmount, and a

significantly prolonged Iife as conmpared with the chuck cylinder of the

conparative exanple 1 using the conventional nmaterial. Furthernore, sin

the occurtl®c@®resend oinventisndwthouyerppductdng,ithe npPrrsesedang nfone

nonitor equipnent is significantly reduced, the production  yield
be signi¥3dRELPIi nfhG eFurface “roughpess,pr fherefpre. dhen syxface
has excellent wear resistance and a prolonged life, it becones
unnecessaFQuaBnessp ofh kg cEh3ingr HG i pretheacradiie 2}sQubsepmes drdke to
repl ace the chuck cylinder. It thus becones possible to run the equi pnent
conti nuoudl y Myr 1R " teFE Rf max meference ndint EREn AR d Wa¥hagenehke of

cyl i nder

t he

surface roughness of the base metal, resulting in a smooth

‘surface.

As for the semiconductor part fixing jig and the

cradle according to the present invention, therefore, it is

desirable to conduct roughness raising processing such as

the blasting processing on the base metal itself beforehand
to make the surface roughness (Rmax). of the base metal
itself at least 5.0 um and then form the coating layer. By
adjusting the surface roughness of the base metal
beforehand, it is possible to provide the semiconductor
part fixing jig and the cradle having the coating layer
according to the present invention with the surface
roughness (Rmax) in the range of 3 to 5 um and uniform
coating layer thickness. Besides the imprbvement of the
bonding strength, it becomes possible to prevent dust
generated in the semiconductor fabrication equipment at the
time of use from adhering to the semiconductor part, and
make the dust adhere to the fixing Jjig and the cradle.
Therefore, contamination of the semiconductor part which is
the product caused by the dust can be efficiently

prevented, and high quality semiconductor parfs can be

mass-produced with a high production yield.
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'equi.prrent can be significantlys sinplified, and ithe production
efficiency of sem conductors and the |ike can be significantly inproved.
Enbodi ments in which the sem conductor part fixing .jig according to the
present invention is used as the |ead frame retainer of a wire bonding
equi prent w il now__be, described. . Enbodi nents 6_t hrough 10

Lead frame retainef® ndi® SRRAGRAuckar RATE ixing jig and the

30 cradle according to the above described configurations, the

coating layer containing extremely fine chromium oxide
grains (corpuscles) is formed on the surfacg of the base
metal. As a result, the insulation and wear resistance of
thé fixing jig and the cradle are high, and it is possible
to prevent the generation and adhesion of dust. When this
fixing jig and the cradle are  used as the chuck cylinder of
a die bonder equipment, or the lead frame retainer, cradle
or a sliding part of a wire bonding equipme.nt, therefore,
it becomes possible to mass-produce .l-ligh quality

semiconductor parts with 1little defects and with a high

production yield.

'BRIEF DESCRIPTION OF THE DRAWINGS

. FIG. 1 is an enlarged sectional Vigw showing an
embodiment of a die bonder equipment incorporating a chuck
cylinder as a semiconductor part £fixing jig according to
the present invention, and showing only a die chuck portion
serving as a principal portion;

FIG. 2 is a perspective and sectional view showing
an embodiment of a 1lead frame retainer serving as a
semiconductor part fixing 3jig according to the present
invention; |

FIG. 3 is a sectional view showing an embodiment

of a semiconductor part placing cradle according to the
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conposed of mechanical structural carbon steel (S45C), : alloy tool steel
(SKD), or stainless steel (SUS304) subjected to blasting processing
bef orehand so as to have the surface roughness (Rmax) of 7 to 8[err]mas a
base netal 28 and having an opening 26 for w re bonding nmanipul ation

wer e prepar.e shown in TABLE 2 and FIG 2. Subsequently, the process of
appl yi ng rgsreg% L#?‘f)%(‘f‘*dgofﬂq err]) saturated solution (containing fine

ceramic grains int emjodj nments _ 7 through 9) .to the surface of each |ead
frame retainer nain 'oroTI?, daf‘hee't}r%‘i%"si 8F°}'i‘"f’ e‘éi?\wl &4d ?r Rartion
ret ai ner i n..h t enperature of 500[err] C were repeated. Thereby,

a coating a%é‘rog'%gvﬁhgﬁ{%bn?hi ckness shown in TABLE 2 and contai ni ng

Crgerr] was forne aJsesyult, a lead,.fra retai ner 24a, serving as the
seni conduct or partdﬂé}sngsrj i gsaccaor dBRGtioN&i 1 ‘Githe shavstRgren@nofher

hr h 1 S ho in FIG 2.,was fabricated,
throug % odismen ori:L a semiconductor . part placing cradle according

to the present invention; .

FIG. 6 is a. perspective view showing an example
of a configuration of a die bonder equipment;

FIG. 7 is an enlarged perspective view of a chuck
cylinder shown in FIG. 6;

FIG. 8 is an enlarged sectional view of a die
chuck portion of a conventional die bonder equipment;

FIG. 9 is a plain view schematically showing the
configuration of a bonding equipment; and

FIG. 10 is a perspective view showing the

configuration of a bonding head portion of a wire bonding

equipment.

BEST MODE FOR EMBODYING THE INVENTION

Embodiments of the present invention will now be
described v_:ith reference to the accompanying drawing.

Embodiments 1 through 5:

Cylindrical chuck plates 13b each having a bottom
and each being composed of mechanical structural carbon
steel (S45C), alloy tool steel (SKD), or stainless steel

(SUS304) subjected to blasting processing beforehand so as

2 6



" Conparative Exanple 2: . Except that a zinc iplating . .layer
‘having a thickness of 10 [err]mwas formed as the coating Iayer I nst ead

of the coating layer 29 containing Cr[err]Jerr], processing was conducted
under the sanme condition as the enbodinent 6. A lead frane retainer

xanpl o 2 oheRts SRR a%us x5 (ﬂ*f%esg hinod si’qc°”"arat'évase
strength) tal”é,eereco%tra%%re%yer siioun In ' FRELE" 4™ 4 2F18° Pfe‘?raﬁeed
' process of applying a chromium oxide (Cr0O;) saturated
solution (containing £fine §SiO, grains or t;he like added
thereto depending on the embodiment) to the surface of each
chuck plate 13b, and the process of firing each chuck plate
at a temperature of 500 C were repeated. As a result,
chuck.,.;fgylzg.;g@ers . 13a serving as semiconductor part €£fixing
jig according to embodiments 1 through 5 as shown in TABLE
1 were prepared. By fitting each :chuck  c¢ylinder 13A on the
top opening of the cylindrica]_. sleeve 16A made of S45C, | the
chuck cylinder having the shape shown in FIG. 7 is formed.
The chuck cylinder 13A and the cjlindrical sleeve 16A may
be integrally formed as one body beforehand.

Comparative Example 1:

As comparat:.ve example i, carbon steel for
mechanical structure (S45C) used as a conventlonal material
was subjected to machine grinding work to form a chuck
cylinder material body taking the shape of a cylindrical
cap and having the same dimensions as the embodiment 1. The
surface of the material body opposed to the film was plated
with zinc so as to have a thickness .of 10 oy m. A large
number of chuck cylinders made of S45C were thus prepared.

The bonding strength (peel strength) of the
coating layer of each of chuck cylinders prepared in the

embodiments 1 through 5 and the comparative example 1 was

27



the embodi nents 6 throlgh 10 and the conparative exanpfe 2 was neasured.
In addition, each lead frane retainer was nounted as the |ead frane
retainer 24 of the wire bonding equipnent shown in FIG 10. _
Characteristics such as the wear resistance and the dust generation

quantity I I ret ai per, wer.e asur. and the resultg shown
uans ABLé&%asﬁ.gfé;dbbflgfnégﬁ%io%, | B&En "SR 2T Y15 Eiaei M ke fSSHELS St

the chuck cylinder 13A of the die bon.ding equipment shown
in FIG. 1. The work of bonding Si pellets each hairing 0.35
mm as one side to a lead frame was consecutively carried
out one million times. Thereafter, an average weaf ambunt
of each chuck cylinder caused by sliding of its portion
brought into contact with the £film ;nas_ measured, and

results shown in TABLE 1 were obtained.
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TABLE 2 [err] ' . As.s apparent fromthe(results shown in
TABLE 2, the lead franme retainer -containing fine CrJerr] grains

(corpuscles) and having a mnute, highly hard coating |layer forned thereon
according to each enbodi nent has a higher bonding strength with respect to

the coating layer ang aagh@uRintetlonlths CPERAIES Wb hod cadelmm,

retainer of the. conparaflive exanple 2 using the conventional material.

Further mige SERGEK! G198 {¥e f1AYShsdokd 2ERMiRNEURtor part £ixing
jig according to the embodiments 1 through 5 has a higher
bonding strength, a small wear amount, and a significantly
prolonged life as compared with the chuck cﬁlinder of the
comparative example 1 using the conventional material.
Furthermore, since the occurrence ratio of semiconductor
pellet recognition mistakes in the monitor equipment is
significantly reduced, the - production yield can be
significéntly improved.

Furthermore, since each chuck cylinder has
excellent wear resistance and a prolonged life, it becomes
unnecessary to stop the die bonder equipment at high
frequency in order to replace 'th'e chuck cylinder. It thus
becomes possible to run the equipment continuously for a
long period of time. The maintenance and management of the
equipment can be significantly lsimplified, and the

produc{:ion efficiency of semiconductors and the 1like can

be significantly improved.

Embodiments in which the semiconductor part fixing
jig according to the ptesent invention is used as the lead

frame retainer of a 'wir'."e bonding ‘equipment will now be

described.

Embodiments 6 through 10:

Lead frame retainer main bodies each being
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sliding with respect to the lead frame is significantly; reduced, the
production yield of the sem conductor parts can be significantly inproved.
Enbodi nents in whi ch the sem conductor part placing cradle according
to the present invention is applied to the cradle of a bonding equipnent

1| o ppdEsh’ ' MeRERRIERT WALARSAIREDY BAHEAY ool ToPGLEES!
e o OGS Ghon HBUES (oRDICLIGE, SR koot Fhysabis”
process zguﬂﬁ%gz-gﬁﬁg o A L
Fggﬁf}?m ng f| ne lé%‘_’(%err gr Ey sogglg%ﬁ tﬁ’ge (r)] epghgﬁlﬁéegnsﬂpgsleonmetal
enbodi rrenbé té)n&)otht&vsﬁlrfaggs oper? Igé\ 6a drgrm& re %n%%ng manipulation
were prepared as shown in TABLE 2 and- FIG. 2. Subsequently,
the process of applying a chromium oxide (Cx0,) _saturated
so.luti-on (containing fine ceramic grains in the embodiments
7 through 9) to the surface of each lead frame retainer
main body, and the process' of firing each lead frame
retainer main body at a temperature of 500C were repeated.
Thereby, a cgatinga»layer,,:nzg having the thickness shown in
"TABLE 2 and containing CrO, was formed. As a result, a lead
frame retainer 24a serving as the semiconductor part fixing
. jig according to each of the embodiments 6 through 10 as
shown in FIG. 2 was fabricated.

Comparative Example 2:

Except that a zinc ©plating layer having a
thickness of 10 u m was formed as the coating layer instead
of the coating layer 29 containing Cr,0,, processing was
conducted under the same condition as the embodiment 6. A
lead frame retainer serving as the semiconductor part
fixing jig according to comparative example 2 was thus
fabricated.

The bonding strength (peel strength) of the

coating layer of each of lead frame retainers prepared in



and the process of firing each cradle nmain body 111 at A&

34 tenperature of 500[err]C were repeated. Thus coating | ayers 112
each having a thickness shown in TABLE 3 were forned on both surfaces of
each cradle nmain body 111. As a result, sem conductor part placing cradles

accor di ng gxa eghBdaiRRL: ?ﬂ a hqf(]ms i wer e_prepar ed.
As shown in FIG 4, t%e%gpzli%i tﬁg&ﬁg erlnggtr)l the™ Bgéﬁ,gkgﬁé.ya O?x%g?fe efl

P oy s § LRS! 11 dudiidbn, ©TERH MUad  Eralld ™ teth the YR
: mounted as the lead frame retainer 24 of the wire bonding
equipment shown in FIG. 10. Characteristics such as the

wear resistance and the dust generation quantity of each

lead frame retainer were measured, and the results shown in

TABLE 2 were obtained.
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containing extremely fine chromium oxide (Crierr]@err]) grains
havi ng an average grain dianmeter of 0.1'to 0. 5 [err] mand a reaction
| ayer 115 generated by chem cal reaction between chrom um oxi de and an

i ron conparxeig 03 the base netal. Conpar ati ve Exanpl es 3 through 5:
As conparative exanples 3 through 5, carbon steel for nmechani cal
structure (S45C) of st alnldss steel [SUST 304) usef &S Ja conventi onal
materi al as shown | n3TABLE|3 was supjectled td mac e grinding work to
forma flat plane haped cragll e npi n Hody havi ng& | sanme di mensi on as
t he enbodi nent 11.§ Ong e Suff &e| of* tlheecrjadbe| raigh| body to be
brought into contagt Bwit & tlhe<l ¢ads f [ age,| aschroni U§ | pl ating | ayer
(conparative exanp e?), a |nickeg¢l plpatin llayer | (capar ati ve exanpl e 4),
or a zinc plating |ayer (conpar at | ve gxanplie 4) |en havi ng a thickness
shown in TABLE R vfas forlned. |A | afge nunber| of $&ni&bnductor part
L .
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'pI acing cradles according to the cenparative exanples 3~ through 5 were
t hus prepared. 35 For

each of cradles prepared in the enbodinents and conparative exanples,
t he bondi ng strength of the coating |ayer was neasured by using a peel
test method. In addition, each cradle was nounted asﬁ&l e sem conduct 05

part placing cradPé 1¥® éPPPH’G%n%W% pﬁ%ﬁ‘n‘fl $o

Characteristics such as insulation, wear resistance, and dust genera i on
quantity bheeackeadadframe o xeteineg containing ' fine <Cr0,” grains

(corpuscles) and having a minﬁte, highly hard coating lay_er
formed thereon according _to each embodiment has a highef
bonding strength with reépect to the coating layer and 'a
lower peel off as compared with the lead frame retainer of
the comparative example 2 using the conventional material.
Furthermore, since the quantity of dust generated by the
sliding with respect to the lead fraﬁte is significantly_
reduced, the production yield of the séﬁicdhdﬁc’iér parts
can be significantly impfoved. |

Embodiments . in which the semiconductor part
placing cradle according .to the present invention _is
applied to the c¢radle of a bonding equipment Qill' now ' be
described by referring to accompanying drawing.

« Embodiments 11 through 15:

Flat. plane shaped cradle main bodies 111 éach
being composed of mechanical structural carbon steel
(S45C), alloy tool steel (SKD), or stainless .steel (SUS304)
subjected to blasting processing beforehand so as to .have
the surface roughness (Rmax) of 7 to 8u .m as a base metal
were prepared as shown in TABLE 3 and FIG. 3. The process
of applying a chromium oxide (CrO;) saturated solution
(containing fine S$i0, grains added thereto depending on the
embodiment) to both surfaces of each cradle main body 111,

and the process of firing each cradle main body 1ll1 at a
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conpared and eval uat ed. . In other words, wre¢ bonding was
conducted consecutively one hundred mllions tinmes, and then the
occurrence ratio of defects of sem conductor parts caused by defective
wire joint and an average wear anmpunt of the sem conductor part placing

cradl e were sured results shown BLE 3 re optained.
_ empera ure of -gbLi) were :epeated 'i[ us coa ng layers 112

each having a thickness shown in TABLE 3 were formed on
both surfaces of each cradle main body 1l11. As a result,
semiconductor part placing cradles according 1_:0 embodiments
11 through 15 as shown in TABLE 3 were prepared.

As shown in FIG. 4, the coating layer 1_12 of the
semiconductor part placing cradle 113 according to each
embodiment was formed by a chromium oxide layer 114
containing extremely £ine chromium oxide (Cf,Os)_ grains
having an average .grain diameter of 0.1 to 0.5um and a
reaction layer 115 generated by chemical reaction between
chromium oxide and an iron component of the base metal.

Comparative Examples 3 through 5:

As comparative examples 3 througl'_x 5, carbon steel

for mechanical structure (S45C) or stainless steel (SUS °

« 304) used as a conventional material as shown in TABLE 3
- was subjecfed to machine grinding work to form a flat plane
shaped cradle main body having the s.ame dimension as the

embodiment 11. On the surface of the cradle main body to be

brdught into contact with the 1lead frame, a chromium

plating layer (comparative example 3), a nickel plating

layer (comparative example 4), or a zinc plating layer

(comparative example 4) each having a thickness shown in

TABLE 3 was formed. A large number of semiconductor part

placing cradles according to the comparative examples 3

through 5 were thus prepared.
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6 :

TABLE 3 {err] . . -

For each of cradles prepared in the embodiments
and comparative examples, the bonding strength of the
coating layer was measured by using a peel test metl_"xod. In
addition, each cradle was mounted as the semiconductor part
placing cradle 102 of the bonding equipment shown in FIG.

9. Characteristics such as insulation, wear resistance, and

-dust generation quantity of each cradle were measured,

compared and evaluatgd.

In other words, wire Dbonding was conducted
consecutively one hundred millions times, and then- the
occurrence ratio of defects of semiconductor parts caused
by defective wire joint and an average wear amount of the

semiconductor part placing c¢radle were measured. Thus

results shown in TABLE 3 were obtained.
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""As is apparent fromthe results shown in TABLE 3, the‘seniconductor part
pl acing cradle containing the fine C{err] grains and having a m nute,

hi ghly hard coating |ayer formed thereon according to "each enbodinent

causes |less defective parts due to defective wire joint as conpared wth

the cradl e of each of the conparative exanples using the conventional

materi al . TaEIAcizl ly since the bonding strength between the base netal

and
the coating layer is signi f icantly increased as conpared with the

conventional tefhRErquUe; € cpati rayer | nargry jpeerg. off. Dust
generation due.t)geeu ggﬂ  [hg ¢oafing, gyer angd a%hesion of the
generated dust t¢ ai ade ane ardlly .opcur. gur r ; It was
observed that nops$t goé‘d st slightly dgenerptedl|if t e"-sem“corductor part
placing cradle acCoPdi toleachl e L neht h&r ed io a§|ce of the
cradle. In other wgrgs, the quant)ty qf dupt cqu§ed|by 3
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sliding with respect to the lead frane and the quantity 'of adhering dust
are significantly reduced. As a result, the production yield of the
sem conductor parts can be significantly inproved. Enbodi nent 16:

In the same way as the enbodinents 11 through 15 except that a cradle nmain

body 11l1a having a |n ent 116 d o he surf ce t ereof as_shown
FIG 5 according t ’Eﬁ? %ﬂ hﬁﬁct’iﬁs OWRC it é?ggnd‘!'t he

I?)egd frar‘ret%é/va Sselfnslecddn&ucetgzg atplar}q: '3 %.rci%llgz g(]).’g T ni ngnI:aQning the fine

CrO; grains and having a minute, highly hard coating layer
formed thereon according to each embodiment causes less
defective parts due to defective wire joint as compared
with the cradle of each of the comparative .examples using
f:he conventional material. Especially since the bonding
strength between the base metal and the coating layer is
signlficantly increased as compared with the convent:mnal
technique, the coating. layer hardly peels of€f. Dust
generation due to peeling off of the coating layer and
adhesion of the generated dust to the lead frame hardly
- occur. Furthermore, it was observed that most of dust
'siightly generated in the semiconductor part placing cradle
according to each embodiment adhered to a side of the
, cradle. In other words, the quantity of dust caused by
sliding with respect to the lead frame and the quantity of
adhering dust are significantly reduced. As a result, the

production yield of the semiconductor parts can be
significantly improved.

Embodiment 16:

In the same way as the embodiments 11 through 15
~except that a cradle main body 1llla having an indent 116
formed on the surface thereof as shown in FIG. 5 accordiﬁg
to the shapes of semiconductor devices. (IC chips) and the

lead frames was used, the coating layer 112 containing fine

3 8



Crlerr]derr] grains was forned on the surface of the eradle main body
111a. Thus, a semiconductor part placing cradle 113a according to an
enbodi nent.- 16 was prepar ed. The cradle 113a having the indent 116
formed thereon was also nmounted as the cradle 102 of the bonding

gﬂ%ﬁgﬁ”&gﬁ 0o < arhfas; s, FochBq. 0 HR sutBloe e LPhis SRAL "RALH 1
t t ti . I '

those or - REY"3s8a ed™ 1B | APBARK SR, "phEE RipdPh O T3 E%R 1

The. goner ACSEIAY 46 415 Sl fhdng' 16, eS BEEREERALC SO0 antnati on of

he neur o B ke ) AL el R, 17t

t t ' ) [

regogﬁi H ?i:ri'xe%pe%reng{ fwgg C)algjlstcro] emlc’%%%e%oo‘_ag | r_‘&tee Eghiigqﬁ ?g%' rltheebonding

equipment shown in FIG. 9 in the samé way as the
embodiments 11 through 15. Its characteristics such as the
wear resistance, life, and dust generation quantity were
measured. As a result, values equivalent to those of the
.embodiment:s 11 through 15 were obtained. In other words,
dust generation due to peeling off of the coating layer and
adhesion of the generated dust to the lead frame hardly
occurred. Contamination of the semiconductor parts could
be thus efficiently reduced. 1In addition, the natural
decrease of the coating layer Qas less. Also in the
‘ fecognition operation of fhe lead coordinate position using
the monitor equipment (the ITV camera), errors were few. It
thus became possible to significantly reduce trouhles. such

as wire joint position defects.

INDUSTRIAL APPLICABILITY

In the éemiconductor part fixing jig and the
cradle according to the present invention described above,
the coating layer containing extremely fine chromium oxide
grains (corpusclés) is formed on the surface of the base

metal as _heretofore described. As a result, the bondihg
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the nonitor equipnent (the I TV, camera), errors were few ' It t hus becane

possible to significantly reduce troubles such as wire joint position
def ect s. | NDUSTRI AL APPLI CABI LI TY In the sem conductor part
fixing jig and the cradl e according to the present invention described

SDOUE, (oSSR 10! RiSh, OB, A8 AL oL, Vit T ance
geget Ofor%fdeﬁsﬁai?sﬂ picfs " 83 thidh® B9N9LAMition, it is possible to
prevent the generation and adhesion of dust. When this
semiconductor part fixing jig and the cradle are used as
constituent materialé of the chuck cylinder of a die bonder
equipment, or the lead frame retainer, cradle or a s.liding

part of a wire bonding equipment, therefore, it becomes

- possible to mass-produce high quality semiconductor parts

with 1little defects and with a high production yield.
Furthermore, it becomes unnecessary to stop

semiconductor fabrication équipments such as a die bonder
equipment and a wire.bonding equipment at high frequency in

order to replace the chuck cylinder, lead frame retainer,

or cradle. It thus becomes possible to run the equipments
continuously.for a long period of time. The maintenance and

‘ management of the - equipments can be significantly

simplified, and the production efficiency of semiconductor

products can be significantiy improved.
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st rength—s—high—and-the insulatian and wear resistance”™ of handl ed parts

are hi ition it is possible to prevent the generation and

adhe m I‘i ” l mnt.thi s sem conductor part fixing jig and the cradle
are 20 ¢S | Ment materials of the chuck cylinder of a die bonder
equi pnent, or the lead franme retai r r a sliding part of a wre
bondi ng equi pnent, therefore, it bgg%ﬁ%g'egégggble to mass-produce high

gquality sem conductor parts wth little defects and with a high production
yi el d. ’ Furt her nore, It becomes unnecessary to stop

TLRonae o oSSR A, Pyt 0 S bR
T 10 RS TR AR e, A BB TR A B,

ingredient thereof has been formed on a surface of a base

C

metal.

2. _ A semiconductor part fixing jig according to claim

1, characterized in that the chromium oxide .is chromium

(II1) oxide (Cr:0:;).

3. A semiconductor part fixing jig' according to claim
1, characterized in that the chromium oxide comprises
chromium (III) oxide (Cr,0;) grains having an average

grain diameter in the range of 0.1 to 0.5 u m.

4. A semiconductor part fixing jig aécording to claim
1, characterized in that the coating layer has a dark green

color.

5. | A semiconductor part fixing jig according to claim
1, characterized in that the coating layer has been formed
on the surface of a base metal having a surface roughness

of at least 5 um in terms of maximum heighf {Rmax)

reference.



rranag_e,mm,[mmglmfmum"ﬁqui pments .can be significantly sinplified, and

the priopte Ul iilhcy of sem conductor products can be significantly

i nproved. s 40
6. A semiconductor part fixing jig according to claim
1, characterized in that a reaction layer composed of a
reaction product of an iron compound and a chromium oxide

has been formed at an interface between the base metal and

the coating layer.

7. A semiconductor part fixing jig according to claim
1, characterized in that the semiconductor part €fixing jig
is a lead frame retainer for pressing and fixing a lead

- frame to which semiconductor elements should be bonded.

8. - A semiconductor part fixing jig according to claim
1, characterized in that the semiconductor part £fixing jig

is a chuck cylinder for fixing a semiconductor element by

vacuum chuck.

9. A semiconductor part placing cradle characterized
in that a boating layer containing chromium oxide as chief

ingredient thereof has been formed on a surface of a base

metal.

10. A semiconductor part placing cradle according to
claim 9, characterized in that the chromium oxide is

chromium (III) oxide (Cr;0;).

11. A semiconductor part placing cradle according to
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PATENT CLAI NS m conductor part fixing; jig characterized
I n tha}lwmﬁmwwﬂﬂm cont al ni ng chrom um oxi de as chief ingredient
t her eof on a surface of a basée netal. 2. A
sem conduct or part fixing jig according to claim 1 characteri zed i n that

the chrorgdygpxgde %&fﬁﬁ%%ﬂﬂh' Jerad d@hﬁal H 1 qnﬁréhde < é:riset%at

sem conductor paft fixing jig according t aracterized in

the chrongyp oxhdemimP! [ 888) QU URElbl) Yodnd CneinlyOl 4" ldvetiatid's

havi ng an aver age
grain diameter in the range of 0.1 to 0.5 u m.

12. A semiconductor part placing cradle according to
claim 9, characterized in that the coating layer has a dark

green color.

"13. A semiconductor part placing cradle according to
claim 9, characterized in that the coating l,afer has been
formed on the surface of a base metal having a surface

roughness of at least 5.0 ygm in terms of maximum height

{Rmax) reference.

14. A semiconductor part placing cradle according to
claim 9, characterized in that a reaction layer composed of
a reaction product of an iron compound and a chromium oxide

has been formed at an interface between the base metal and

the coating layer.

15. A bonding device for connecting an electrode of a
semicondﬁctor part placed on a semicondu_ctor part placing
cradle to a 1lead, characterized in that said semicqnductor
part placing cradle has a coating layer containing chromium

oxide as chief ingredient théreof formed on a surface of a

base metal.
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'grai‘n di arreter HT the "range of 0.1.,to 0.5 [err]m 4./~ A

sem con par | ng jig according to claim 1,.characterized in that
oat i a dark green col or. 5. A sem conduct or part

fIXI \@“ sng*to claim 1, characterized in that the coating |ayer

has b ped" on the surface of a base nmetal having a surface roughness

at *Ieast 5 [err]m in terms of maximum height (Rmax)
r ef Erencéqe. A bonding device accorélir}g to claim 15,

characterized in that the coating layver 'has a dark green
color, and the coating layer has been formed on the surface
of a base metal having a surface'roughness of at least 5.0u

m in terms of maximum height (Rmax) reference.



6. A sem conductor part fixi.ng jig according to claim 1,
characterized in that a reaction Igyer_conposed of a reactlon product of
an iron conpound and a chromi um oXi de has been forned at an interface
bet ween the base netal and the coating | ayer. A sem conduct or
part. fixing jig according tqgd 2?&& ééﬁh gh that the

sem conduct or part fixing Jlg |s a I"ea rame retal ner for pressing and
fixing a lead frame to which sem conductor elements should be bonded.

8. A semi conductor part fixing jig according to claim 1,

characterized in that the.s ﬁtg?gyct ?gr;gar tfbf:lfﬂ@g ki e UCKragie

cylinder for fixing a sem con enment
' according to the present invention are characterized in

that a coating 1layer containing chromium o#ide as chief
ingredient thereof has been formed on a surface of a base
metal. Furthermore, théy are characterized in that the
chromium oxide is chromium (11I) oxide (Cr.0;). In
addition, they are characterized in that the chromium oxide
comprises fine chromium (III) oxide (Cr.0,) grains having
an average grain diameter in_the range of 0.1 to 0.5y m. A
bonding device according to the present invention is
formed by using the semiconductor part. fixing jig and the
.cradle. By using the above described configuration, there
is provided a semiconductor part fixing jig, é cradle, and
a bonding device hﬁving high wear  resistance, capable of
reducing the generation and adhesion of dust caused by
peeling off of the coating layer, and making possible the
accurate recognition._of the coordinate position of a lead

or the like at the time of bonding operation.:



vacuum chuck. 9. A sem conuduct or. part pl aci ng; cradl e characterized
in that a coating |ayer containing,ehtolii’'um oxide as chief ingredient

t hereof has been forned on a surface of a base netal. 10. A

sem conductor part placing cr adl e’ _accordin claim9, characteri zed in
that the chromumoxide is chroni MAGYUM gﬂlﬂ”&%(} [err] err]) 11.

A sem conductor part placing cradle ording to
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'clafn19, characterized in that the.chrom um oxide conprises fine chrom um
(I'11) oxide (Cr[err]err]) grains having an average grain dianmeter in the

range of 0.1 to.0.5 [err]m 12. A sem conductor part placing _
cradle according to claim9, characterized in that the coating |ayer has
a dark green color. 13. A sem conductor part placing cradle

according to claim9, characterized in that the coating | ayer has been
formed on the surface of a base netal having a surface roughness of at
|l east 5.0 [err]min ternms of maxi num hei ght (Rmax) reference.
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14. A sem conductor part, placing cradle according to claim?,
characterized in that a reaction |ayer conposed of a reaction product of
an iron conpound and a chrom um oxi de has been fornmed at an interface

bet ween the base netal and the coating |ayer. - 15. A bondi ng device
for connecting an el ectrode of a sem conductor part placed on a

sem conductor part placing cradle to a | ead, charact 2ed in that said
sem conductor part placing cradle has a coating | ger cagaai ni ng chrom um
oxi de as chief ingredient thereof forned on a s ace base netal .

4 3
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'16. A bondi ng device . accerding to claim, 15, characterized
in that the coating |ayer has a dark green color, and the coating |ayer
has been fornmed on the surface of a base netal having a surface roughness
of at least 5.0[err] min ternms of maximum height (Rmax) reference.
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1 dust due to peel of a coating material, and capable of correctly recognizing

(S49)Title:  SEMICONDUCTOR COMPONENT FIXING JIG, TABLE FOR PLACEMENT OF SEMICONDUCTOR
COMPONENT AND BONDING APPARATUS

GHBUINAE FREBLEERA. PUESHARBEI BB LIUR T 1+ >/

{57) Abstract ' RZE vacuun scurce

A semiconductor component fixing jig and a table for the
semiconductor component include a coating layer formed on the surface of a
metal base and made of a chromium oxide as a principal component. Further,
the chromium oxide is a chromic oxide (Cr, O, ) having a mean particle
diameter of 0.1 to 0.5 pm. A bonding apparatus of this invention is
conslituted by using the semiconductor component fixing jig and the table
described above. According to this construction, it is possible to obtain a
semiconductor component fixing jig, a table and a bonding apparatus having
excellent wear resistance, capable of reducing occurrence and deposition of

coordinates positions of leads, and the like, at the time of bonding.
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