;wxe3el Fi (6TFHN& 1 DESCRI PTION Paste Pattern Form ng Method I ndustri al
Technical Field 2 4 APR 2003 The present invention relates to a nethod of
uniformly applying a paste, on the surflace of a netal piece. Thoey, APR 2003
"paste” used in the present invention neans a paste, e.g., an adhesive and
pai nt, which has such a | evel of viscosity as allowng the liquid materi al

e NS 7S 2" her moset i ng. conduct i ve rsi n. The term -

"past e- appkd@d body" used in the DESESHPTINNt i on neans a body having the
surface on which the paste is to be applied. One exanple of the
paste-applied body is a lead frame. Prior Art A conductive paste for use in
t he sem cgnductor manufacturing process is applied in the formof dots at
pr edet er nf Agke pastarmokiermmeg Method of netal called a lead frane. Wth an

i ncreasing size of sem conductor devices, nulti-dot nozzles have been

enpl oyed to apply a | arge anount of pastes at a tine. Wth such an applying

t echni que owever hubple .i.s apt to be entrapped between the back
surf ace o¥n€9§§H568H§HEf% %Hﬂﬁp and a | ead frame when the seniconductor
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The term “paste” used in the present invention means a paste, e.g.,
an adhesive and paint, which has such a level of viscosity as allowing the
liquid material to be laid on the paste-applied surface in the linear form.
One example of the liquid material is a thermosetting conductive resin.
The term “paste-applied body” used in the present invention means
a body having the surface on which the paste is to be applied. One

example of the paste-applied body is a lead frame.

Prior Art

A conductive paste for use in the semiconductor manufacturing
process is applied in the form of dots at predetermined positions on a strip
of metal called a lead frame.

With an increasing size of semiconductor devices, multi-dot nozzles
have been employed to apply a large amount of pastes at a time. With
such an applying technique, however, a bubble is apt to be entrapped
between the back surface of a semiconductor chip and a lead frame when
the semiconductor chip is mounted in a predetermined position.
Although various improvements in outer diameter, layout, etc. of the
nozzles have been devised, satisfactory solutions have not yet been
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achieved.



~ 4 APR QU03 - 2 Problens to be Solved by the Invention The above
prior-art nethod has such a drawback that when the applied pasﬂbtAawaB
subject to a drying step with a bubbl e?17ef t entrapped, the bubble is so
expanded as to destroy sem conductor devices. Another drawback is that the
mul ti-dot nozzles nust be designed and manufactured in match with the sizes
of sem conduct or devices and the shapes of |ead franmes case by case. An

obj ect of the present invention is to provide a paste pad form ng net hod
whi ch can apply a paste, with nuch less variations in |iquid anount than

| ted he pri,orzart t hod .of arranging a nunber of nozzles in a
ggzgred &%é&ﬁﬂ@sgﬁhﬁéﬁﬂkﬁﬁﬂgﬁﬁﬁ?ﬁpﬁSPtﬁﬁh?:ng, ang whi ch canzionplgtely pr
SR IR S T R v S
th h th L i te...Brjef SGri ption t he aniAags , Fi
sehonati cHPRERESEPRY Sunieht fo nRihk et hulh it PERPIAN S SR kidhed, 4

paste in&he, Lifeal sfogé)ﬂ]oa{.zrl;qe?g%?gﬂe%?écﬁfogélﬁMn%%&%?l Sé‘gic%%?‘%rfcoﬁh&"’“ ng a
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| ocus of novenent of Ws a lea r ame crossed

patterns Are, gl Va3 RO - @bt hD22185 SRR bk WS AR ankl 9- 3(A) 15 a
or 0 g th

representation expl al'ni ng t he sequence draw e crossed pattern.

Fi 9. 3(B)mhfufadteREEIRMhALIPWiIRThERLA B Bnidbe RRAVEREFIRL MLYHA9 the
crossed pattern wth which a nozzle having a smaller ~ ~ APR 2003 - 3
shapes of lead frames case by case.
An object of the present invention is to provide a paste pad forming
method which can apply a paste, with much less variations in liquid
amount than resulted by the prior-art method of arranging a number of
nozzles in a desired drawing pattern for multi-dot coating, and which can
completely prevent a bubble from being entrapped in a step of bonding a

bonded member, e.g., a semiconductor chip, to a paste-applied body, e.g., a

lead frame, through the applied paste.

Brief Description of the Drawings

Fig. 1 schematically shows one embodiment of the present
invention in which a paste in the linear form is successively drawn on a
lead frame following a locus of movement of a nozzle.

Fig. 2 shows a lead frame on which crossed patterns are drawn by a
method of the present invention.

Fig. 3(A) is a representation for explaining the sequence of
drawing the crossed pattern.

Fig. 3(B) is a representation for explaining the sequence of

drawing the crossed pattern with which a nozzle having a smaller



Fig. 3(B) is a representation for explaining the sequence of draw n @he
crossed pattern with which a nozzle having a snaller dianeter 2tihARRt

width of a drawn line is enployed andsnmoved back at each end of the drawn
line while the paste is discharged. Fig. 4(A) shows a step of placing a
sem conductor device on the paste fornmed by the nethod of the present
invention. Fig. 4(B) shows a step of closely bonding the sem conduct or

devi ce under a uniformpressing force. Fig. 5 shows the prior art; Fig.
5(A) shows a Fig.t3@Jdk LoaiieRInPAI6RTEr SpRgnanPlhe akfhiyned ohozzl es, Fig.
5(B) shows projection of pastes beyond sides of a sem conductor chip after
bondi ng,drandnki the GpEsed batera widtbivéie tr agyrde haedng bthenadeter of the
bonded sem conductor chip. Fig. 6 is a representation for explaining the
present diaweriei dhankhg. wB{tA} oshowswin hearis cosploggd usidhqravedozadkeat Fi g. 6( B)
shows uni f or mfr oj ection of a paste beyond sides of a sem conductor chip

af ter baaghmend ahtheFidgawsy( lipe shibile thhataste ipdiddharigedent r apped near the
center of the_bonded sem conductor chip. Fig. 7 shows a variety of paste
patterns whi cligateshwasi pysteprodadasing heemietnduaprdevier eséne i nventi on.
Means for Solving the Problens The present .invention provides a paste

pat t er n Bastaifpymad tyothawmethod 4f thel REese Rk 1MPVEORent | oned probl ens

encount er ed ig,.thf rior art, an(% s featured iB t hat, a gravvin pattern is
formed on a p é%'e-(gp‘%}}"é%s BSdgP it chosely ibending the serpisarductiordeviss, ¢ he

met hod of &he preient i nventi the draw ng pattern is linearly drawmm with

a past e UHNThd PHETE BB EE *ﬁg‘aﬁ/ by using a nozzle, the paste, a paste

i - = R t ai t | L A di ngl
e’ pr coant 1 Busnt BRRs 88 paSF 53K Fle- S BN HPRL LR Bpeet nod 0 )
M hear |y an Rt PR IRk 8¢ hBLIRE, R MBI ALBIERBRDE UMD 2 i g

cont-ai NGay oHA0siBBS b aSIHI Y nRRES: cﬂ_i}ﬂ)_eaﬂ%éﬂaﬁnhgngﬁ%d wg.%@ ﬂirowar ged
I r I'ngly,

fromthe nozrzalde while the paste line’is being awn. Accor t he

present jHupetdRfappéd RRhr t88I@eSel Bf BhO3DhBeRALELOn ARG NhifEt hod wherein
a drawing pattern is forned on a paste-applied body with a linearly drawn

line of a pastegCcOM hR¥pusSishtdkmraaslhirdnyahRgazlkent SRecifibgaliy, the
present invention also provides a paste pattern form ng nethod wherein a
dr awi ng Gattiowd Enbor aegtion wipgsd eoapp| Feg. G@ysbwwdhuaiforaearly drawn
line of a paste continuously discharged froma nozzle by using the nozzle,
t he pastgsojectpars bé aresge \liaygndositias pén, sanitopdsiceoseipipl yfterdoading) thi s
nmet hod, the paste line is drawn while noving any of the paste-applied body,
t he nozzimd dhg. 62 PastethThus bithide ps esdrappaivensr the cantdreof {hieovi des a
paste pattern form ng nethod wherein a drawing pattern is formed on a

past e- appindadl spgicopduster thitear |y drawn line of a paste continuously

di scharged frgma nozzle by using the nozzle) the paste, a paste reserving
cont ai ner, an@lga%tsbogf@pﬁpwr%mgp\ﬁﬁm Bakieynafwhich qsasbe capyifermpddy, the
nozzl e and t he (E ste j§ noved. I.n the above nethod, the paste-applied body
is a |leadd thamy t?‘Qﬁo(’#tta’é’ PERSERL1BVERY B hesi ve for die bonding. In this
case, the present invention resides in a die-bonding

Means for Solving the Problems

The present invention provides a paste pattern forming method
which can solve the above-mentioned problems encountered in the prior
art, and is featured in that a drawing pattern is formed on a paste-applied
body with a linearly drawn paste line. In the method of the present
invention, the drawing pattern is linearly drawn with a paste on the

paste-applied body by using a nozzle, the paste, a paste reserving



adhesiwve pattern form ng nethod wherein a drawi ng pattern is forned on a
lead frame with a linearly drawn |ine of the adhesive for die iog@ﬁggmg -
5- ? ~ AP ~ 20D3 Also, the present 4nvention resides in a dif-" I'ng
adhesive pattern form ng nethod wherein a drawing pattern is fornmed on a

|l ead frame with a linearly drawn |ine of an adhesive for die bonding by
using a nozzle, the adhesive for die bonding, a die-bonding adhesive r a
serving container, and di e-bondi ng adhesive supply neans. Further, the
present coAvAer0nd §is€esupplyd nthfrd) 0ndicogd atNgsihep pedetrarinvbatiznng et hod
wherein a drawing pattern is fornmed on a lead frane with a linearly drawn
i ne of adsdiesiBenih ag adbgsitverc fmint imgomnst o dlindodraig ad:favoimgep atdent e.
Specifically, the present invention also provides a die-bonding adhesive
pat t er n i§ ésxmhad omed hpadtevhepdied lzodir viing lpad 4 1dy nlviasvif pasedlian by | ead frane
with a linearly drawn |ine of a die-bonding adhesive continuously

di schar geing romvzzleotdr pabie, asp agiet tesenong eonthheermdinelsp agtef @rpplye bondi ng,
a di e-bondi ng adhesi ve reserving contai ner, and di ebondi ng adhesi ve supply
means. Megamer, the present invention provides a die-bonding adhesive
pattern form ng nethod wherein a drawing pattern_is formed on a | ead frane
with a IinearTgedﬁﬁﬁhl$Fﬁ@h@ﬂﬂésbféﬁ@ﬁ&ﬂﬁ@ d seHe dibgeneade ivhidei$he di schar ged

f I t.h f d bond ,

il o bondige e %e&g@mé‘ﬁé iR, ThGroas L Nk P AHESve suppl y
nmeans whil e, an of t anme) the .nozzle and the adhesive for die
bondlngléaﬁgﬁl A Ppas eréﬁébﬁ?hﬁ ﬂﬁﬁfﬁﬁﬁl?ﬁb@ﬁ?aﬁﬁnﬂﬂ’l F%En; of

th t hod of, th t f f t

vari oty Brmgidy %g"ﬁs‘éseﬁm ARy Bavdlup eGP e 58 eBRRE ar awm vi ¢
an appl 'c%gt&%oﬁl%'ri]fd%c%adggﬂrﬁgmngqm%ﬂ%.m a plurality of Ii ne segnent S. The

te "l'ine APR 2003 - 6 neans |inear portions

f the d l
of the drawi ng,pal 1§ftﬁ9§@sge@ynﬁre%mrp Coldviss W?tdfagurr Wi ng

patternlsa OSS 1S a i ne

segment o, fibgy %@%@%H@iéﬁr Mlamnerpeaft%ﬁpisvfdlﬂnetdﬂen fa ﬁQét%' amﬁean The
nmet hod of the present invention is applie e. g., astep o

di e- bondjgag wit3ealLERBUE 1A wahlife 0P aapéiﬁé%%lrﬁﬁﬁi%ﬂ Qhéam)geurhaﬁwf acture
of a sem conductor device. In such a case, by applylng an adhesive in the r

adi al f afozFle BoathihgnUknhdzie, athi gyad, hgiawercbiie/ingioa@atigt ahdchi p and
t he PKG when the sem conductor chip placed on the adhesive is closely

bonded tpmstbeuBKG wungats. a inthierme el shegpdaedéne bedaawe whieadhesi ve
satisfactorily spreads over the applied surface of the PKG even with the
sem conduotirg ghy pflhtheipgte-applpel bodye the nozzle and the paste. Thus,
the present invention further provides a paste pattern forming method
wherein a drawing pattern is formed on a paste-applied body with a
linearly drawn line of a paste continuously discharged from a nozzle by
using the nozzle, the paste, a paste reserving container, and paste supply
means while any of the paste-applied body, the nozzle and the paste is
moved.
In the above method, the paste-applied body is a lead frame, and
the paste is an adhesive for die bonding.
In this case, the present invention resides in a die-bonding

adhesive pattern forming method wherein a drawing pattern is formed on

a lead frame with a linearly drawn line of the adhesive for die bonding.



The drawi ng pattern may be a figure including the enclosed form In the
drawi ng pattern made up of a plurality of line segnents, at |east one of
the |ine segments is preferably formgd_of two drawn |ines. Thesée % wBRd#0%Rwn
lines ar a pr efer ably for med by dr awing a line to go and retur n over a
certain stroke. Specifically, at |east one line segnent is fornmed by noving
a nozzle, a paste-applied body, or a paste in such a manner as to go and
return over a predeterm ned distance. By so forming a plurality of line
segnent $\1s®Nhedpraddinfdnpahtion fsidein aqle-Yor@ihgadaivdgadfhtai ned. I n
such a case, one line segnent can be drawn to extend from one start point
to one énanpgy Aiethod vh@lainal diawnig partersegi@nihsd oam haxddframe vatlext end
fromone start point to one end point. In other wor ds, one drawing pattern
i s far madiseatytdhatvi haet ot @b adbeber for dibdondang byndsiegdh porzitstlod t he dr
awn lines is not lar ger than the nunber of the |ine segnments. Preferably,
the dr adhegiveafaretierbarslihgr arid-hamding tathesier teserdimndopaines aid t he
drawn l'ines are kept from being positioned other than the end points. By

f or m ng di¢rdoading nghpaiveeswpsly mieanst he start and end '~ ~ |~ P R 20D3
points of the drawn |ines are positioned qther than the end points of a
figure of theluppiareshapmesinieinvendion sesidandn endicpbprdineordhesivr awn paste

| i nes are positioned ne center of the figure. Therefore, when a
uni f or mPRSFUE fognﬁpgseeghaégaﬁrﬁw e lsaé’rﬁrtgoﬂaﬂemrls éﬁrrﬁegroaceae% the

appl i ed adhesrv gh sive .S f d to very nrforn1 spread outward
and no lﬁhEHBFew’i % al%\‘fntlh’a‘fo rRep a/lﬂlgs%&h‘?shee g %‘W@“ﬁg}ftern is
prefera%PX na& i / nlnunrnunber of folds of the drawn lines.

means f oY HEESCASY d?a“i%é’pattern with drawn paste |ines conprises a

nozzle, a PashBecic RN BhOBrol N SLACKIG LS BARAGe. AN AARhE SuPDI Y

nmeans. The draWw ng pa ormng neans I's par mted so

oG as dd o361/ B8 39 a0 A rrﬁéﬂh%df@hefléﬁlc A Bilg A3 ChoxfiRPLL T 1 rOm

t he contarner s?orrn %ste t her el n, roug h e nozz%e I'nconst ant
anount aanfea(aaﬁaﬁ?@{rv'lﬁ? atlli‘ﬁeéﬁglhﬁ%\ﬂ{ lltnleeofpe{ ﬁ?@'BBnH f@ﬁh%‘rvel n view of the

necessity of drawing a mnute line figure on a rame or the like at a

hi gh sp%eeltm&dhsg@ AR AT e ATY o mNOWRY ETe by hsr;&%@n@f@rﬁty ehbu@mRiwy a liquid
const ant - anount di schargi ng appar atus i ch has been invented by the

i nvent orfopge bbhathd of dée-pahaiig pARVsIRESItervihg ¢drituitl G amst &t - anmount

di schargi ng apparatus conprises) by way of exanple, a liquid reserving

cont ai nédyondangedhesivar swpplechkyner Modilhiesthy ppeesstinvadinpaptévwdes in the
| iquid reserving container, a dischar ge valve for nechanically opening and
cl osi ng saditi-behdingeapbedivhgiadtéim tomming mathod whdéreit kedtawinigl reserving
container, a pressure sensor for detecting a liquid pressure near the

di schar gmtp@m is fmened ooret besid freares with ad@ne&xdyldlwgvm himeopfer gdi¢-on of the
pressurizing means in accordance with a signal fromthe pressur a sensor.
Wth thibprappe adhesize cupdnupuek disahaseqst gmeenemjﬁéry wsigtgather essuri zi ng
time srgnal t he pressurrzrgg EE 55 pressu izes the liquidin the liquid
reser vi rrgJZZ 9 thepllrepedory diROBAHE %élea prEvMuREhesVEEsBRUNEg to the
pressure sr nal for ti me,.core,.esponding,to the ssur n

Si gnal . GedEEHEE, aBg Cralﬁebqrrqﬁlﬁgaqlrr SREk Enpllis rete ShisSaY ohfhf %tk or essur
i zing e di schar e is ened, to,di sc e t.he I| id thr ough
the i Z?ﬁaeegiﬂsarozr,e Rhildnt it PRI nAuma etk iRl o be
started without a tine lag. Wien the tinme during which the Irqurd is
pressurized by the pressurization means reaches a predetermned tinme and

t he annq@&ﬁgpngggtéhg ngbéﬁpﬂﬁged reaches a predeterm ned anount, the

di scharge valve I's nec anically closed in tined relation to stop of the

operation of eema%afxut@h%' g%g%ﬁl@amdsw btﬂ@se%t%gbgha%ngfaévffglr%éﬂgys' cal ly

cl osed upon c osing o i schar ge valve, a goo I qui r open

ty can % BG§thsthlinl £ valieey BOATh iR AtEATR! RlEhY LY. an unexpect ed
| eakage of he l'i'quid after the discharge port is once closed. After one

di scharge cychropicalGitpésiedrd intvith Me¥ppliea fdtdehd aPE e14%8 M@ the
di scharge port Is detected by the pressure sensor and a resulting pressure

si gnal igp bhpUilugdlity of ihecoiimohtdTeaNBe téindtaEs sitentt hded Rerdihessure
signal, the control means controls the pressurizing neans to r aise or
lower the liquid pr essur a so that the residual pr essur a near the

di scharge port is held at a predeterm ned characteristic value. It is a
matter of course that when the detected liquid pressure is aligned with the
predet erm ned characteristic value, the pressurizing neans is not required
to be operated again. By thus always holding the residual pressure near the
drscharge and hence the |nner pressure |n a Irqurd fIOM/passage at a

e Y T



~ 4 AQR zaQ~ uncer taro factor s, when a constant anount of the IquAphiq?g
di schar ged in the next cycle. Al so, the constant-anount dischar ge of the
liquid can be perforned with high acauracy. In the case in which one cycle
of the liquid discharge is continued for a relatively long tinme as
resulted, for exanple, when the liquid is applied in the linear form it is
preferable that the liquid pr essur a be detected with the pr essur a
sensor dur ing the discharge cycle and the liquid pr essurizing far ce

appl i ed nigarishEnpar eestionziofgheahnsving wariernofdieded byabtaorn gaste with a
detected result. In the above-descri bed apparatus, the discharge valve is
pref er abinesa EbdhdheadreovinBepatiteen as neadse, forseiamplen ibes adtuuf ficiently
small in size, the needle valve can be snoothly and r apidly displaced to
open andnzdoyp ofi fonrdinepegmeatsy shhe|diamipgmattermears prefgnably & hi gh
pressure_on the or der_of apps oximtely 100 - 200 kgflcnR. It is then

ef ore péBerBHEakiermyp Bhe metdodifithg rieep Ry IpYeIHeen iy anpliefdocpd - of t he

di schar ge cycle, and to nore effectively renove a ti | a t the star t
of the PSR ﬂl@boeg%a SRIPEARENLHH wptfwea&?ww@pﬁﬁ%%e PRE)ridsults in a
smal | er over

|l size of the gischa ge vatve. {n addi tion, nore prefer

ably, o RIRGAFtEFe oL arte ISARAHEEAT S5 B0 st o SUEh Rt BRtidy BRPBRBE fhdl o

| . W.th the. i si f the Ii i ) ; ti i ston,
e our B T DRRY rRERH 8wl Bt Ol RS S NS ELRRRERR bRE B3 o0 the

di schar %%nﬁ?&ﬁ%éét%Picgﬁp e BiRG W‘Eﬁé‘tss%ik@n@@ot%@f%i@@@aéecﬁ%d franner

by di spl"acing pressure conpensating piston ance and

t t. 1S - At Lh I
" et 1 act ¢ EUAIRXANPI LololbBMm N NEPHLE PIRL R deh PROERL AT G BRE Rordihe VOl une

of the n occupi es a space near charge port, " an
conver sgloya Whepht BRhRSAWY SatYta¥tori sy %H%%@%Qﬂ/eEQhﬁléﬁﬁie&f §ierf4ed yrenof the

needl e whi ch occupi es that space is incr eased. Actor dingly, in the for

Ner - cas@K @ Les RIEetRé skhtcdAdiuitdr Rhes huvendedlarbbeigh scharge port can be
- to 2 4 APR 20.03 prevented by displacing the Iiquid pressure

conpensati ng Phetdiavwidgasmvasee m#A} 56,a fisutrbentialdigs thashcl@ed fengase of
the liquid pressure near the discharge port can be prevented by displ aci ng

the |i quindther ésswirg: pateensatdagmpposih piutaligoof Hinecegnidnts, at headti qui d
pressure conpensating piston can be enployed along with or in place of the
pr essur icniengf thealipe tseghwndstib@rpfeaadly éowhed lnd tiviogdmadvn divedsni rthexfet er t he
end of the discharge cycle at the predeter mned characteristic value.
Furt her twindtawendases ave nhéfehablyefodinmshhy geramonglelineduigesnd aebermoved
with respect to a_morkggece in the above-described apparatus, it is nore
pr ef er aliver taheartaiteseiokenharpecHicedle atdeadlene binecengment isnfgrnfask bexanpl e,
a mani pul ator in the orthogonal ,cg rgi nate systemor _in the
t hr ee- ditARVIBAAI0Zgle BREFIEMPRIEe @)ﬁ % o APASALRAUCHa DRNRESRRA? ge val ve.
Qper ational ,Advantages Since a paste. lJine is gontinuously drawny by noving
the. noz A%And REUBIL PR B RCEat BatPe it REChastE 1o CEPIREaP [FAHS of ¢ he
applied d%qfrgéasgén%ents, one drawing pattern, i.e., one figure, can be obtained.

In such a case, one line segment can be drawn to extend from one start

point to one end point, or a plurality of line segments can be drawn to

extend from one start point to one end point. In other words, one

drawing pattern is formed such that the total number of the start and end

points of the drawn lines is not larger than the number of the line

segments. Preferably, the drawing pattern is formed while the start and

end points of the drawn lines are kept from being positioned other than

the end points. By forming the drawing pattern so that the start and end




much l.ess than resulted in the case of arranging a nunber of nozzles in a
desired drawi ng pattern for multi-dot coating. Since a dr aw ng pat}

can be for ned on the paste-applied Body with linearly drawn paste 11 nes,
i.e., since one figur a can be dr awn by the so-called one stroke draw ng
met hod) a highly accurate figure can be drawn at a high speed. By stor ing
the p attern to be drawn in the for mof a pr ogr am a desired paste
drawi ng pattern can be easily selected with no need of nozzle exchange

wor k.  ppigksApRIrodrawmlims areapbsigiqed ertherhdvimthaandrduitntofashape,
i.e.) any figure having an arbitrary shape, can be drawn. In a step of
bondi ng fewendetierrmmilerd adhesiveatbeatardrahdend points, oft thead past @aappl | ed
body, e.g., a lead frame, it is possible to draw such a figure as allow ng
t he pastmescnusveefijionsdaiioiler ceer erttihedipant. - Bhprdafere, suhenge and
enabling the baonded nmenber to be bonded to the paste-applied body in a

sat i sf admafoy mdeNeeris Hereed agarrstalhe spmiconsiusiex ehin phacadiubbre” f r om bei ng
entrapped and causi.ng the paste to _project in even apount fromsid

sur f acegPef! HedHHeptassiap ie o100 t9oRHYgn 9@5%31‘%4 PRERREL . each
drawi ng pattern.can.be drawn in desired formwith one start point and
one. end 3361 e PUDREE i SRETP 54 e PRAE BFCAIOR or bt SHEHUEHEE B eFar { and
end points _of t rawm. paste li.ne are positio ot her than the ends of
the 1ot 2ol oS08 FAERS mifniRE Pt AELEREThe 23R HEefast o can
be controlled n operati o | : r.such as a
seniconductorAéﬁF%%E$WbR§§§%§;?ggéyﬁggtEﬁg?égg?QQQgggagﬁgggﬂééé%read over

the ent icégl;gg?éseamuﬁe,g gggtfea%ecotrﬁw& £ QUL ﬁgﬁﬁ@@g of 2 g ¢Honded

menber . es Det al the present 1 nvention escri bed bel ow

in conngehihen 4y exprpliegwihg pSRefdIen iw3dRkaheqd Hotgfart R RFI§SENt

invention'is limted in no way by the follow ng exanples. Exanplée 1
limited so long as it serves as an apparatus for discharging the paste,
supplied from the container storing the paste therein, through the nozzle
in constant amount and can realize the method of the present invention.
In view of the necessity of drawing a minute line figure on a lead frame or
the like at a high speed with high accuracy, however, it is preferable to
employ a liquid constant-amount discharging apparatus which has been
invented by the inventor and filed for a patent previously.

The liquid constant-amount discharging apparatus comprises, by
way of example, a liquid reserving container, a means for directly or
indirectly pressurizing a liquid in the liquid reserving container, a
discharge valve for mechanically opening and closing a discharge port
held in communication with the liquid reserving container, a pressure
sensor for detecting a liquid pressure near the discharge port, and a
control means for controlling the operation of the pressurizing means in
accordance with a signal from the pressure sensor. With this apparatus,

upon receiving a pressure signal and a pressurizing time signal, the

pressurizing means pressurizes the liquid in the liquid reserving



In this Exanple) a paste-applied nenber (lead frame here) was di sposed

bel ow a nozzle as a manner of noving the nozzle in the XYZ direcpiiohRR 2003
Al ternatively, the nozzle my be mevegl by any of a manner of noving the

| ead frame in the XYZ directions, a manner of noving the ~ ~ ~~~ 7z~ - 12
nozzle only in the Z direction and noving the lead franme in the XY
directions, and a manner of exter nally applying stresses to the paste
itself discharged fromthe nozzle and drawing a paste line on the |ead
frame i rohb@in¥Y tdid peedsuensorfdeponain eowhs messecd eikiad fohe tinpe of a
contai ner reserving the paste therein. The past was di scharged through the
nozzl e hyrwspopding teahs prastushovnjimésighdwn Hurtkeyg.atlthd tieningaich f r ane
was di sposed bel ow the nozzle and fixed in place. After descending the
nozzl e, naehpastlethmopdiatitraoféle andsanriving swanst the disechargeztadveas noved
in the XY directions. As shown in Fig. 2, linear paste |lines were
successiiyebgndd dardisehatge theabiafiidithrowgh ohe dgsalmageaars, Bius he nozzle. A
sequence of noving the nozzle is determ ned by a sequence progr am pr

evi ous| gnedlingthe dingbasae of she Algndie ke prroted moRhput priase k8@ paste 1ine
drawi ng _procedures will be described helow with reference to Figs. 3 to 7.
Figs. 3(Arenddedeme SwoRst¥ 1“3’6\5}%‘3 i‘ﬂ“d&éwpﬁﬁssdné?%igﬁ&hﬁattern. If the star

t and end points .of the paste dr awn line ar a. ositi(% e d at the end,
e alCREMELEVERTFANBFoReheT p A CphE miedipeabd tRGTBARRE Sfoul d be
tarted ded . at h d Ltion. .ln,thi ) t t
woul d belgdiuitahPbatE Ry T8 R mReH o dull e BNGRRERS Fgs. a(n)

and 3( B)vasi@?\{‘% %{e‘eﬁ%%@él\%:c[bs‘é’ﬁi iGNib0S PASLR {o“?togr@f"‘ﬁhet Gud AL 8%“ b;hg

extremty o I Ne, e the paste 1s contlnuously discharge

nozzl e nﬁ\éiﬂ]&sé’uﬁizﬁ%%féax?smléi‘?lrcettli{%nditspﬁa%d%&tqfs Spiasiyidgqdrann paste
line. Wththis exa e, an extra paste Is prevent fromtconcentrating at
the .ext rghd ¥108fngd BEthé Afscharge 1317, 2 ABBAARNTId wiping property can be
obtained. It is also possible to completely prevent an unexpected
leakage of the liquid after the discharge port is once closed.
After one discharge cycle is completed in this way, the liquid
pressure near the discharge port is detected by the pressure sensor and a
resulting pressure signal is inputted to the control means. In accordance
with the pressure signal, the control means controls the pressurizing
means to raise or lower the liquid pressure so that the residual pressure
near the discharge port is held at a predetermined characteristic value.
It is a matter of course that when the detected liquid pressure is aligned
with the predetermined characteristic value, the pressurizing means is
not required to be operated again.
By thus always holding the residual pressure near the discharge
and hence the inner pressure in a liquid flow passage at a constant value
after the end of the discharge cycle port, and thereby removing variations
of a flow passage condition, the pressurizing force, the pressurizing time,

etc. for the liquid can be determined with no need of considering any



Looki ng the paste, which has been applied as described above, fraom cga,?jdugie
of . the lead frane, the paste appears as shown in Fig. 4(A). In pr7a&t ;o a
central portion of the applied pasteds slightly than a peripheral portion
of the applied paste due to the presence of the extra paste. As seen from
Figs. 4(A) and 4(B) which show a step of bonding a sem conductor chip to
the lead franme, the start and end points of the drawn paste line are
positioned near the center in this Exanple. Al though the extra paste gives
ri se touwcprahhdacidrspodidn aredstdnt fe ottt refrehei@lidt faedischergaipr obl em
occurs when the paste is positioned near the center. Mre specifically, in
t he bondhagmestteycla heAlpastlke tonstargdimavest atisilissrge ditdedigoid tanmet 0 t he
center of a rear sur face of the sem conductor chip, and then gradually

spr eads peofeme dwituhegh peciuphet y lof thecheasseim wonduonercychd pf tineler pr

essing. As a result, the paste is br ought into a very uniformshape after
t he bondiavgdotiseharaseisi ecooritiuee dion pirglatdrelynongtihme danesulted, fo5(A) shows
the prior art, i.e., an_exanple of nufti-dot coating using a plurality of
nozzl es expmplaewhendihfylighep is appledi iddthsubinpar foransins nugderablas descri bed
above, there occur variations jn spread of pastes toward an outer periphery
of a serﬁﬂébﬁhﬁné’c%lrlddﬁieﬁ?u#‘%Bécﬁﬁt??%’ﬁ,Witili’eme E}'%uﬁ?é&%%;uﬁéﬂ%“ﬁ%t al

bl . t ich th tes . t P - bubbl e. Th
Dbl o 1ESERBRRAVIP ERgdsdati BFCRes i ePR PP et St Ebnduct or chip 1o
the lead f whil e heat | ying th £ had
avback S2CHRCTPUY Wy RO bim BoRatcrol ek i oy B S04 elBATGHRE 2t od upon
the thermal e;&g%‘?ﬁ'aBQvQ-fdets&%bQ?%garaW%EW teh(ﬁsf?ﬁ‘é{%ee 9£1tvte€irsﬁn~'e{5er%n?§\§’i“g' :

accordance w e sequence o present 1 nvention as shown'i

S(A), 1 henpadbeIgs. apRRAREe a rieckls itselfARRLE! maRB QMR RO sl Pl T L o7

the bonding step o e sem conductor chip urther, S g. ~(B),

the paste, SugRl YotRE 8aT%e LN s BbEERlyUnd bEpRRYI GOPBKERGL HUPaRRd has a
very uniform shape along the outer periphery of the sem conductor chip.

Mor eoverglodd dvitH & esdidvélyadidaBnahipi P s cefevieRtu il @ve HghtfrelskAfe BASI ti oned
near the center of the sem conductor chip to be bonded, no bubble is

ent r appagehaidwe e dppeosaiheQnduort or20ohkf/endl t heid Badefs@npossibleato esul t,
t he above probl em experienced in the prior art can be prevented. The shape

of the sampeesdhetldquidhwiring prepeatynay shes guar & tHendisbhaepn eecic] andl
mul ti-dot coating process using a plurality of nozzles, the nozzles are
ar r angedoimormtfactively tdreoshapensf laghet sleerstandifatherdisbhhpr@gndyctast be
manual | y exchanged by using a tool for each shape of seni conductor chips.
Wth the presémedustent dpforhe Byivingdorag 2lse npautterin a emzdlairewaralih the form
of a program a desired paste drawi ng pattern can be ver3{_ easily selected
with no sieedf dhe dischaggeveungelneddition, more preferably, a liguid

pressure compensating piston is provided on the needle valve.

With the provision of the liquid pressure compensating piston,

pressure variations in the liquid flow passage, especially at and near the

discharge port, can be precisely compensated in an easy and rapid manner

by displacing the liquid pressure compensating piston to advance and

retract. For example, when the needle valve is operated to open, the

volume of the needle which occupies a space near the discharge port, and

conversely when the needle valve is operated to close, the volume of the

needle which occupies that space is increased. Accordingly, in the former

case, a decrease of the liquid pressure near the discharge port can be



Fig. 7 shows a variety of paste patterns which can be easily forned by

sel ection of the program Advantages of the Invention A highly acgyrgtme 2003
paste pattern or figure can be drawniat-a high speed. When a sem conductor
chip is pressed against a paste-applied sur face of a paste-app |ied body,
the paste for mng the figur ais for ced to spread over the entire

past e-applied surface while being pushed toward an outer periphery of the
sem conductor chip. Therefore, no bubble is entrapped at the bonded

boundar ypret weenby ligs sl €@ BHe ¢iiid GPlieps@compehbating His&Rt2003 t he
past e-applied body, and the paste evenly coats the entire pasteapplied

Sur f ace.addkanzer egubd,, inptlodlttsr hasd, ngh imdrkaseofjthé ilignidaireBeups aduced at a
hi gh yield, and the nunber of failed products due to the presence of

bubbl es thanlibehamige portechn be PoevePledl by disyilacing t003iqhid paeRs @603 CLAI MS 1.
A nmethod of applying a paste on a paste-applied body, conprising the steps
of : for mompensahngibrgngiton@ntpasit e pattern on a first joining surface of
paste-applied body with a _drawn paste |ine; and placing on the paste
pattern a secéhdsj bhaligyid negseroeompensptingmieton eandehnatayedaher ei n no
bubbles are left in the first and second joining surfaces when the first
and secHEng oY P Wuplage & thed ISSAHEIGIRS AP %t held the pressageeipat t ern

Lo 8 el Rt S8 Lt I A BRSPS e, O 20
Teans. predetermined characteristic value.

Further, in the case in which the discharge nozzle requires to be
moved with respect to a workpiece in the above-described apparatus, it is
more preferable that the discharge nozzle be moved by controlling, for

example, a manipulator in the orthogonal coordinate system or in the

three-dimensional directions in synch with control of the discharge valve.

Operational Advantages

Since a paste line is continuously drawn by moving the nozzle, the
paste-applied body, or the paste itself, variations of the applied paste are
much less than resulted in the case of arranging a number of nozzles in a
desired drawing pattern for multi-dot coating.

Since a drawing pattern can be formed on the paste-applied body
with linearly drawn paste lines, i.e., since one figure can be drawn by the
so-called one stroke drawing method, a highly accurate figure can be
drawn at a high speed.

By storing the pattern to be drawn in the form of a program, a
desired paste drawing pattern can be easily selected with no need of

nozzle exchange work.
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3. A paste pattern form ng nethod according to Claim2, wherein said paste

is continuously discharged fromsaid nozzle while the pasfe line is being
drawn. 4. A paste pattern form ng #etthed according to Caim2 or 3, wherein
the paste line is drawmn while noving any of said paste-applied body, said
nozzle and said paste. 5. A paste pattern form ng method according to any
one of Clains 1 to 4, wherein said paste-applied body is a |ead frame, and
said paste is an adhesive for die bonding. 6. A paste pattern form ng

met hod accor diAng drawingi patieon havinhemneirbisidiig gedpeerire.) ana figwger e nade up
of a plurality of segnment lines. 7. A paste pattern form ng nethod

accor di hgving Gnaarhi6rarwhsrapea) ceai be gagwer n linsa atép gfibendim@arkadidald f or m

k AP R 2003 R-PC. ACEMENr ~HE~T - 17- ~ 4 ~a~R z~ 3 8. A paste pattern

f or mi ng menhed @gcaor démgcarolwdtai whip,dio 2pavtrerephiedadiadlypatg.endend a figure
i ncludi ng an encl osed shape, 9, A paste pattern form ng nethod according to
any one fodmel #i wsp@silblegto dpmw siugha figaas tasondowingrehe phistrete svérhned of
two drawn lines. 10. A paste pattern form ng nethod according to Claim9,
wher ei n sare2@aer ghe esdywepasterarplied purinse and prabliprigedgndsd said

past eappl i ed body, sai ozz] e and sai ste traveling in two paths, of
whi ch aDR¢REer 53%& b%mf%ff B%h%mﬂ@étﬁ-aaﬁﬂéﬁ%@ys&aﬁ@t BFEOTE MANRAY opposite

direction tracing the first path. .11. t tern forni hod
accor di ABTRETCY St 20 i a7 BFR i 88 i ARG (aP br e & RGPHEH Sbn t ha
tarti int,.coincjdes with end point of i ng sai g |i t. 12. A
act o pAPRarTE FEF RS REPRbh s Ay BR be Bhe B0 Pep T 460 11,

wherein b%‘[ﬁ:dgd%@m%g EH@%]P %nggfikgé gﬁ%ésuch that the start and end points

of drawn nes are positione n the ends of said drawi ng pattern.

13. A nethod pf P%?%i%ﬂfzm%a@ﬁniﬂémﬁgg)#%&tr?caﬁW&fﬁb{i‘q%t%{}sagfﬁﬁlédOf :

formng a patte paste line on irst surface o te-appli ed body:
and .pl aghpg WK GiFe BARYES ARE b&IdNofe HﬁH*ifﬁ{inW e & SRGANHaBrha%S: bd her eby

sandw ching the paste pattern with the first surface and the second

surface;formed such that the start and end points of the drawn paste line are
positioned other than the ends of the figure, and the positions and
number of raised points of the paste can be controlled. In the operation
of bonding the bonded member such as a semiconductor chip, the paste

forming the figure is pushed to spread over the entire paste-applied

surface toward an outer periphery of the bonded member.

Examples

Details of the present invention will be described below in
connection with examples. It should be understood that the present
invention is limited in no way by the following examples.
Example 1

In this Example, a paste-applied member (lead frame here) was
disposed below a nozzle as a manner of moving the nozzle in the XYZ
directions. Alternatively, the nozzle may be moved by any of a manner of

moving the lead frame in the XYZ directions, a manner of moving the



wherein the paste is spread all over between the first surface akng 15%03
second surface | eaving no bubble in the paste. ¢4 AP
CASI LA A& A2. A2. AL Y. AyY. A2. A(2. A&S% AE-A2. Al . A. A93. ASSR. Af yOKXQ j 2P- 046G’
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As shown in Fig. 1, the lead frame was disposed below the nozzle
and fixed in place.
After descending the nozzle, the paste was discharged and at the
same time the nozzle was moved in the XY directions. As shown in Fig. 2,
linear paste lines were successively drawn on the lead frame following the
locus of the nozzle.
A sequence of moving the nozzle is determined by a sequence
program previously set in a movement control unit (not shown).
Practical paste line drawing procedures will be described below
with reference to Figs. 3 to 7.
Figs. 3(A) and 3(B) show the case of drawing a crossed pattern. If
the start and end points of the paste drawn line are positioned at the end,
i.e., at the extremity, of the line, the discharge of the paste would be
started or ended at such an end position. In this case, an extra paste
would be so concentrated as not to maintain the same line width.
Figs. 3(A) and 3(B) show an example in which the paste line drawn
to return at the extremity of the line, while the paste is continuously
discharged, by a nozzle having a diameter smaller than the width of the

actually drawn paste line. With this example, an extra paste is

prevented from concentrating at the extremity of the line.
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Looking the paste, which has been applied as described above,
from one side of the lead frame, the paste appears as shown in Fig. 4(A).
In practice, a central portion of the applied paste is slightly than a
peripheral portion of the applied paste due to the presence of the extra
paste.

As seen from Figs. 4(A) and 4(B) which show a step of bonding a
semiconductor chip to the lead frame, the start and end points of the
drawn paste line are positioned near the center in this Example.
Although the extra paste gives rise to a problem if positioned at the
extremity of the line, no problem occurs when the paste is positioned near
the center. More specifically, in the bonding step, the paste first adheres
at its raised portion to the center of a rear surface of the semiconductor
chip, and then gradually spreads toward an outer periphery of the
semiconductor chip under pressing. As a result, the paste is brought into
a very uniform shape after the bonding of the semiconductor chip.

On the other hand, Fig. 5(A) shows the prior art, i.e., an example of
multi-dot coating using a plurality of nozzles. If the bonding step is
carried out in the same manner as described above, there occur variations
in spread of pastes toward an outer periphery of a semiconductor chip.

In addition, there also produces, as a fatal problem, a space up to which
the pastes cannot spread, i.e., a bubble.

The bubble is thermally expanded in a step of fixing the
semiconductor chip to the lead frame while heating and drying the paste,
and may cause such a drawback as destroying the semiconductor chip due
to stresses generated upon the thermal expansion of the bubble.

When the paste pattern is drawn in accordance with the sequence

of the present invention as shown in Fig. 6(A), the paste has a shape
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periphery of the semiconductor chip.
Moreover, with the start and end points of the drawn paste line
positioned near the center of the semiconductor chip to be bonded, no
bubble is entrapped between the semiconductor chip and the lead frame.
As a result, the above problem experienced in the prior art can be
prevented.
The shape of the semiconductor chip is not always square.
In the conventional multi-dot coating process using a plurality of
nozzles, the nozzles are arranged in match with the shape of the
semiconductor chip and must be manually exchanged by using a tool for
each shape of semiconductor chips. With the present invention, by
storing the pattern to be drawn in the form of a program, a desired paste
drawing pattern can be very easily selected with no need of nozzle
exchange work.

Fig. 7 shows a variety of paste patterns which can be easily formed

by selection of the program.

Advantages of the Invention

A highly accurate paste pattern or figure can be drawn at a high
speed. When a semiconductor chip is pressed against a paste-applied
surface of a paste-applied body, the paste forming the figure is forced to
spread over the entire paste-applied surface while being pushed toward
an outer periphery of the semiconductor chip. Therefore, no bubble is

entrapped at the bonded boundary between the semiconductor chip and
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109%& () - 210%& k) gfa two-dimensional paste pattern on a first joining surface of

paste-applied body with a drawn paste line; and

placing on the paste pattern a second joining surface of a chip member
to be bonded,

wherein no bubbles are left in the first and second joining surfaces

when the first and second joining surfaces are bonded to each other.

2. A paste pattern forming method according to Claim 1, wherein said
paste line is drawn by using a nozzle, the paste, a paste reserving

container, and paste supply means.

3. A paste pattern forming method according to Claim 2, wherein said
paste is continuously discharged from said nozzle while the paste

line is being drawn.

4. A paste pattern forming method according to Claim 2 or 3, wherein
the paste line is drawn while moving any of said paste-applied body,

said nozzle and said paste.

5. A paste pattern forming method according to any one of Claims 1 to
4, wherein said paste-applied body is a lead frame, and said paste

is an adhesive for die bonding.

6. A paste pattern forming method according to Claim 1 or 2, wherein

said pattern is a figure made up of a plurality of segment lines.

7. A paste pattern forming method according to Claim 6, wherein said

pattern is a figure in a radial form.
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least one segment line is formed while moving any of said paste-
applied body, said nozzle and said paste traveling in two paths, of
which a first path is in one direction and a second path 1s in the

opposite direction tracing the first path.

11. A paste pattern forming method according to claim 10, wherein
said drawing pattern is formed such that starting point coincides

with end point of drawing said line segment.

12. A paste pattern forming method according to any one of Claims 1
to 11, wherein said drawing pattern is formed such that the start
and end points of drawn lines are positioned other than the ends of

said drawing pattern.

13. A method of uniformly applying a paste, comprising the steps of:
forming a pattern of paste line on a first surface of a paste-applied
body: and

placing on the paste pattern a member with a second surface, thereby
sandwiching the paste pattern with the first surface and the second
surface;

wherein the paste is spread all over between the first surface and the

second surface leaving no bubble in the paste.



