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1 ME'l'HOD AND APPARATUS FOR STl(.;K1NU.AN INSULATING FTJ.M 

TO A f.F.An FRAMJi: 

The iriventlon relates to a method o.nd ~n nppara 

tuo for sticking ~n insul4tlog Cllm Lu a lead frame, 

autl more particularly. to insulating film sticking 

method and ~ppArAtus by which an insulating film i6 

adhesively att~chod on ~n inner lead portion of a le~u 

10 frame by ~La~le sticking characteristics. 

Iu accordance With the development ot high 

density mounting l:qchnolo.gy for LSis, the number of 

15 input o.nd output pins is increased relative to au area 

of semiconductor chips. so that the number nf thP. 

~emiconductor chips mounted on a circuit bo~rd i3 

decreased. a.nd tllt! ~i~e of Lhe circuil board is made 

small. Thus. thA high rlPn~it~ mounting of LSls is 

zo realized by using a mounting method of, for inst~nce, 

.... 
Lht! lead type or the surtace mounting tY:oe. 

A conventional semiconductor packase using a 

method of "LOC{Lead On Chip)'' h.bricated by the high 

de11::.i.L~ mounting tectmology comp~ises a semiconductor 

25 chip having AlA~trodqs thereon. and a lead framo 

having leads adhcoivcly u~tnched on the semiconductor 
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1 chip, wherein the leads are bonded to the electrodes by 

bonding wires. and tho semiconductor chip and the 

bonded leads are sealed to expose an outer portion of 

the l~ads by a packaglng resin. In this semiconductor 

5 package, the attaching of the leads to the semiconduc-

tor chip is conducted by using a pu~ched insulating 

film having thermally activating adhesive layers on 

both surfacei thereof. For this purpose, the punched 

insulating film is sti~k~tl Lo Lhe leads of the lead 

10 frame in advance of a fabrication process for the 

semiconductor package. 

Here, a conventional method for sticking an 

insulating film to a lead frame will be explained. 

In the sticking method, an insulaLing film is 

15 punched to provide a punched insulating film by using a 

punch and a die cooperating with each other. .The 

punched ir1sulat.ing film ls applied on a lead frame 

which is · heated on a heater in accordance with the 

lowering mot ion or tha pt.mc;h. Thus, t.he punched 

20 insulating film is adhesively attached on an inner lead 

...... 
portion of the,-lead frame. 

In the LOC type semiconductor package, the 

punched lnsulati~g film Js subject to thermal steps 

such as tho wire bonding, the reRin Realing, etc. For 
\ . ..._ 

z5 this reason, the punched insulating film and adhesive 

layers on the both surfaces must be heat-proof at a 
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·• 
1 tempcra.tuz-o ro.nging 250 to -100"C . 

Iu au experiment s!mllar in cond.ltion to the 

convant.inn;i.1. method for sti._clcing a.n hu:1.1h.t.ing film to 

a lead fro.me, when a hea.t cycle in which a punch havi.ug 

5 1:1. length of 18. !)mm is heated ·a.t a temperature of 400-C 

for nnA ~nd h8lf seconds, and is thQn cooled for one 

second lo uunducted, it •s detected in the analysls 

r~~ulL by FEM (Finite Element Method) that the punch is 

burnt with a dle in aecordance with the thermal expan-

. 10 oion of the punch. 

Therefore, a clearance is properly set between 

the punr.h A.nrl. t.he die in the conventional method for 

sticking o.n insulating film to a. lead fra.me to avold 

Lht1 burning ot the punch with the die. 

15 In addition to the application of a punched 

inaulating film to the LOC type sernlcuuduclor package, 

it is also used for suppressing the differen~R of 

position levels al a tip portion of lcnd9 of ~ lend 

frame a.ml Lht1 pu8it.ion shift of the leads. For thls 

2.0 :ourpose,. the ,;amA mAt.hon A.n l:ht.1 si.hovc11 tfc:i,.;.r:l"ihC?d m9thod 
.... 

for Gtieking 0

An ln~ulnting film ton ·loud fr~me is 

u~t1d, wherein a punched Insulating film ls not required 

to be heat-proof 8.t l'l l:P.mpArat.urP. of ~50 t.n 400"C • hut. 

onl~ to have a heat~proof roai&tanco of approximately 

25 150"C , becauS\:I tht1 puucht1d iu::;ulal. i.u~ f i 1111 i l'l no!. Ul'lP.d 

tor insulating the lead frame from the semiconductor 
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1 ~hlp. 

In the eonventionl!l.l method for stlcking nn 

insulating film to a lead frame, however, there is a 

di~~nv~ntag$ in that an insulating film i~ not propRrly 

5 , punched to result in defnrm~d edges (burrs and chipa) 

on a punched lnsulatin~ film, when the punch has a 

lP.ngth ere~t~~ thnn 13 mm to Ari~P. thP. rP.m~rkable 

influence on a clearance between the punch ~nd the die 

due Lo the thermal expansion of Lhe punch. I II u 1·dt:ll" 

. 10 to overcome the disadvantage, th@ punch and thP. rliP. 

must be designed to provide a proper clearance therebc-

tween in the thermally expanded state, and the punch 

must be pre-heated prior to operation. 

Further, there is a disadvl!l.nt.~ge in that o. 

15 pressing force of the punch on the lead frame is large 

to deform the punched insulating film, and, in a rare 

case, the lead frame; as described in deLall laL~~-

zo Accordingly. it is an ob.lect of the invention Lo 

·":-
provid9 a. method and an apparatus for sticking a.n 

in.sulo.ting film to a. lea.d frame in whic:h the influence 

Of thermal expans·ion of a punch 1S eliminated. 

~L is a furLhAr ohjA~t or thA invention to 

25 provide a method and ~n 4pparo.tus for aticking an 

lm;ulaLing film t.o a ltiad framt1 in whlch a punched 
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1 insulating film having no de!ot·nu;:d edge ls obtlLiueu. 

it is a sr.111 further object of the invention to 

provid.A a method and s.n_s.pp.og_rs.tus for "ticldng a.n 

in:sulating !llm to a. l1:1C1.u rni.1111:1 .in which t1. p1•tn•si11is 

5 force of A. pun~h nn ;i. I AMI f- rAinP. i ~ ripr11·1)pr i i:i t~ t~ :i;~t 

not to be too lQr~e. 

According to the 1nvei1tion. a method for sticlt-

i ng .an insula.t ing film to a. lQa.d fu.me, comprises the 

s~eps of: 

10 punching a r.ttermallY adhesive insula.l. ing film l.o 

provide a punched film by a punch; 

heating a lead frame to be a. predetermined 

temperature bY a heater; and 

pressing the punched film on the lead frame on 

15 the hea.tc:1· uy Lh1:1 vum;h, Lht:t pum;h1:1u fllm l.Jtdn~ ~Llckt:!tl 

to the lead framP. 

wherein Gaid punching; 

step 1s carri~d out together with a step of 

~hRorbing thQrmal expansion of the punch resulted from 

20 roociving 4 heat or the heater. 
,, 

AccordJng to another feature of the invention, 

~n Rpparatus for sticking an insulating film to a lead 

£ramo, comprieco :\ 

t\ lJUUch u1ov ing up am.I. dowu Lo !JUUch r.1. Lh1::11"111ci.l ly 

25 adhesive insulating film. thereby prov1ding a punched 

film to be adsorbed 9n a tip plane of the punch; 
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1 a dio for plecing th~ thormelly ~dhcoivc incu-

la.tiug !°11111 l.u bt1 pum.:h~d c.:uuperut.ivt1ly wil.h l.h1:1 

punch; and 

a heater for heating a lead frame; 

5 wll.:treiu l.ht1.pu1ic.:h i~ c.:,umvu:st1d uI·uivhlt1d puuc.:ht1~ 

hav1nr a clearance between each two of the divided 

punches, and the punched film_ig preesed to be sticked 

to the leu.cl r l"Ullltl Oii l..ht1 ht1CLl.l:H' uy Lht1 lli v iclt1d punch1:1i:;. 

While the clearance absorbs thermal expansion of the 

. 10 divided punches resulted from receiving a heat of the 

hea.ter. 

Th1:1 lnvent.ion wi 11 bt1 tu.plaiuecl in murt1 del.ai l 

l::> in cmnjunr.t.ion with append~d rtrA1.rineA. whPrPln~ 

Fig. 1 is an explanatory view ahowing a conven-

tlonal apparatus for sticking an insulating film to a 

lead frame, 

fig. ZA is a perspective view showing a semicon-

20 ductor chip package . 
... 

Fig. 2B is a croao-soction&l view cut along the 

line ZB-ZB in Flg.ZA, 

Fig. ZC ~R ~n ~xplanatory diagram explaining 

punching hurre which interrupt a bonding wire to be 

25 bonded tu ~ le~~ rr~ma, 

Figs. 3 and 4 are plan views showin~ lead frames 
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tn whir:h punr:herl in.i;ulR.t.ing film~ a.re stickf!d, 

Fisa. SA nnd 60 arc cxpl~n~tory vicwa thawing nn 

apparal.us for sticking a.n .trisulaLing film Lo a l~atl 

frame in a firAt prP.fP.rrP.rl embodiment according to the 

S invention, 

Figs. 6A to 60 are explanatory views showing 

rmnc:.hAlil tr.a hA 11AAri ; n t.hA f i r,;t. prP.f P.rrP.d P.mbnci i mAnt, 

a.nd 

Figs. 7A Lo 7C art1 t1Aplami1.u1·y v it:!w~ ~huw in~ .,,u 

. 10 appar11t.11,; for 111t.ic:.king . .A.n ini:;ulating t"ilm tn a lead 

frame in a Gccond preferred embodiment according to the 

Invention. 

15 Hef ore explaining a rnethod and an apparatus for 

stickins an · insulating f i lrn to a lead frame in the 

pref erred embodiments according l.u l.ht1 iuv1:JuLiuu, the 

R.forementioned convent ionA 1 mP.t.hnrl for i:itfcking an 

insulating film to a lead fro.me wil 1 be aga.in ex-

20 plained. 
. ... 

Fig. 1 shows an a.ppare.tus to be used for th~ 

convc:mt.iuna.l m"thu<.l fur ~ticking an insuh.ting film to 

a lead frame. ; The apparatus comprises a die 2 for 

placing an .insulating film 4 Lhereon,_ pun~hA~ fi for 

25 punching the ;nsulating film 4 and adsorbing punched 

insulatlnsi; films 4 on the tip plane by vacuum, a punch 
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1 guide 3 for guid ins tho punchoo 5 through guide aper 

tures thereof, a h"o.l.c:1· 6 fur h~ca.t.lug 1:1 lt!ad frame 1 

placed thereon to be '\ ~redeterrn i ned tP.1n:riP.rR tura. B. 

punch holdor 51 for holding tho punches 5, n shank 52 

5 for vertlcally moving the punches 5 up and down, and o. 

cylinder ~3 for gAnA~atlng a mo~ing force to be appliod 

to the shank G2. In aome uae, a spacer 54 may be 

provltl~c.J. 

rn npArAtion, th~ insulating film 4 ls trans-

10 ferrod on the die 2 by an transfer ~ppa~Atus (not 

~howu), when the punches 5 take an upper position. At 

the samP. timA, thA lead frame 1 is also transferred on 

a prodotormined position on the heater 6. Then, the 

pu11cht!~ 5 are moved. down to punch the insulatin~ film 

15 4, RO th~t thQ punched insulating films 4 adsorbgd on 

tho tip plane of the punches 5 by vacuum are low~red 

to be pressed on the heated lead frame 1 on the heater· 

R. Thus, the lead !r•m~ 1 which ls sticked with tho 

punched in5ulating films 4 are obtained. Then, tl1e 

20 insulating film-sticked .tea(l f re.me 1 is Drocessect 1:.0 

. .,. 
adhesively attached to a semiconductor chip for fabri-

c;;o.ting a. se1uicv1uJu1.:l..ur chip_ pi:a.cl\11r:;t::. 

Figs. ZA ~and ~li shqw the semiconductor chip 

Tlu~ ~f:!mi r~r.uu1ncl.r.ir r.hip 

i5 package compriaoa ~ 3omiconductor chip 7 h~ving clcc-

trodes t.ben.:011, tt.ml ci lttCl.d frc1.111t! 1 ::sLickttLl wil.h pum.:hect 
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l insulallu~ films 4, Wherein the l~art frame l is arlhA- · 

sively attached to th~ semiconducto~ chip 7 by tho 

sti~kQd insulating films 1, and a inner lead portiuu u! 

the lead f ra.111~ 1 i.s bonded to the electrodes by bonding 

5 Wires 8, such th~t ~ whole ~Lructure of t~o ssmicondue-

tor chip 7 i~ aealcd to expose only ~n outer l~~d 

port.ion or \.h~ J.ea.d frame ( t) by molding resin 9 (not 

shown in l•'ii:. ZA, hut. in F;g 2B) In tha $Gmicon-

ductor chip package, the punched insulating films 4 

· 10 a.re, f.;a· im;\.ance, polylmide films, on the both sur-

faces Of which thArmo~lAsti~ or thermosetting adhesives 

arq layered to p~ovido ho~t-proof characteristic5 of 

250 to 400"C , tLs tlXl>lained before. M1 understood 

from the illustr~tinn in Figs 2A and 2B, the position 

15 precision of tho lo~d fr~me 1 on the semiconduGtor chlp 

7 must bt:i high, because the inner leads must be Dre-

cisely and ~t~hly bonded to the electrodes by the 

bonding wires a. For this reason, the pum:h1:!1l 111:su-

lattng films 4 must have the precision in dimAn~ion A~ 

20 Therefore, the influence of thermal 
·':-

expansion of the punches 5 i~ r~4uir~tl Lu be avoided in 

a method and an apparatu~ fn r st i <:king an i n::;u h.t. i ng 

film to a !gad frame. 

Fig. 2C shows Cou1' k.iuds of puuchlug 1Jurn1 wt1ic!h 

25 oc~ur in accordance with the influence of the thermal 

expan~inn of the punches, wherein the burr interrupts 
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1 the bonding wi I'e 8 to be bonded to an inner lead r l"C:l.llltl 

u! Lhti lead frame 1. 

Fies. 3 and 4 Rhow lnad fram9s 1, on innor load~ 

of which punched insula.t ing films 4 are sti.::ltt1U. atlli~-

5 sively, as explained betorc. The insulating film~ 4 ~~ 

shown in Fig. 3 is only required to h~ve heat-proof 

characteristics or 1:1.v1..1i·oJ1.i111uL1:d,y 150"0, because the 

films 4 are not used for adhesively att.ac:hing thA lP.~.rl 

fr~me 1 to a semiconductor chip, but for avoiding the 

. 10 position level cli£fc:1·~uct1 of Lh~ inner leads and t.he 

oositi.on shit't of t.hr.: innP.r lAn.d~. On the 0
1

ther 

hand, the insulating films 1 as shown in Fig. 4 arc 
' 

used for the afo1-em1:mllo111::11.l LOC piickagt;l. 

The lead frl'l.mP. 1 ~i: ~hown in Fig. 3 is a lead 

15 fraOJe 0£ 12 Ni-Fe o..llo)· ho.ving o. thickness of 15mm a.rid 

40 1-1iu:;; used for a DIP (Dual !nl ine Package), and . the 

lead frAmP. t ag shown in Fig. 4 isr. a lead fra.m0 of -12 

Ni-Fe a.lloy having a thickness of O.Z5 mm l'l.nd 40 pin::; 

used for a SOJ (Small Outline J-bend Package). 

?.O In o rdor to a.void the de{ormat:. ion of the punched 
... 

insulating f ilrn 4 i:lL t.he Lime of being pressed on a 

lead frame dnP. t.n t.hA l i:i.rgP. prR~~ing for~P. hy a 

punch 5. a.s explained in Fig. 1. 1:.ho t:pacor 54 io uccd 

to preven·!; the pun"C11 5 from bei.ng l.owei-ed duwu Lu u 

25 predetermined level. Howevur, 1t is troublesome to 

provide a plurality of spacors having different spacer 
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l lengths in a practical ~ppnr~tuG. 

Next, a.u O..l:JIJCLL'al.ui5 for s Licking an 1 nsulatin~ 

film to a lead frame in thR fir~t pr~ferred embodiment 

will be explained in Fiso. 5A o.nd 6B, wherein like 

G parts ar~ ludical.ed by like reference numerals as used 

in Fig. 1. 

In the firvt pr~fcrrcd embodiment, each of the 

puudu:11> 5 is composed or two rJ.L v:tded punches 5a which 

are assembled on ~irlA plAn~~ to h~ve a clearance 5c 

10 having a gap ~ nnd n l~ngth 1 for absorbing thermal 

15 

2.0 

expa.m;ion therl:!of, CLS shuwn in Fig. 6A. 

In one experiment in which the divided punches 

5a having a total width t of l8.5mm a.re hco.tcd a.t 4oo·c 

for one and ha.lr st:cumli:; uy l..h1::1 hea.l..1,u· 6 an cl cooled 

tor one second. and th i:;; hr.al: r:yr. 1 R ;~ rP.pP. A. t. P.rl hy 

twenty t iJnes, it io detected tho.t the divided punch ea 

!j i:L Cl.1'1::1 increased in temperature at tip portions the!'eof 

to be approximately 1 OO"C , but. rP.mi:i.in ;). t. a. room t. A mpP. l'-

ature to be ~pproxima.toly 26 to 27~ a.t a. vcrtico.l 

poiut uf 15111111 !rom l..hc Lip porLions I.hereof. In 

accordance with u;·~ rP.Rult., t.he 11:mgt.h 1 nf thA r.lenr-

anee 5c: io prefora.l>J e lo be 15n1m, so tho.t. t~e t.herml.l.l 

expau~iou i~ 1::1f£~cl.ively ~.bsorbcct by the clearance 5c. 

Jn another RXIlP,rimRnt in whir.h i:i.n in~111A.t.ine 

25 film 4 is placed on the die 2 to be punched by tho 

punches 5, a.s shown lu !•'iK~· :iA cmcl t>B, whtH"tdu l.h1::1 gap 
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l ~ of Lhe clearance 5C between the divided DUnches 5a iR 

changed to chR~k the effect of absorbing the thermal 

expansion of tho divided punche:5 5o. il.nd punching Lh~ 

lu~ulaLing film 4 without resulting in fine dAformA-

5 tion~ At edges of punched insulating filmc. A3 o. 

rooult, it ia confirmed that t.b.e ga.p c uf Lh~ cle11.rance. 

5c which is equal Lo or grear.er than 10.U m effect. ivP.ly 

abi::nrh~ t.h"' thermal QXp~.nsion of the divided puncho~ 

5a, nnd equal to or less than 30µm eff~~Lively ~up-

. 10 presses the generation of fine deiorrnaLions at edges of 

the punchP.d insulating films. When the gap c of the 

cloaranec SC is ~OM~. fine deformations are clearly 

observed at. ed~es of the punched insulating i" i !ms. 

In the first preferred embodiment, the punch 5 

15 a~ shown l~ Pig. 6A m~y b~ modified to be punches ~ as 

shown in 'ig~. 6R to SD. 

In Fig. 6B, the punch 5 is composed of first and 

Lhird divided punches 5 d of a x b in dimension and a 

~P.~ond divided punch Sb of d x b in dimension, wherein 

20 cle~r~ncea Ge of ~ gap c ~re provided between the_ f lr~t 
·'l 

and second dlvlded punches 5d and 5b and the second and 

thirri ritvlded punches 5b and 5d. In this i,unch 5, it 

io confiC'mcd in '·o.n experiment that ''o." is eque.l to or 

gn~:at..tH' Lha.n "b", a.nd ''d" is greater than "b" to pro-

25 vido a predetermined mR~hnni~nl AtrAngth. Tn pr1.1cti-

cal, it is detected t.hat., when "a." o.nd ''b'' o.rc 1.2mm, 
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1 and the ga.p c ls 30J.L m, t,he thermal expa.n:sion a.mount uf 

5 

10 

15 

zo 

the pu11ch fJ i::; ouly a.pproxima'tely J JJ. m. Tnis means 

that the mndifiP.ci punch 5 is effect.'ivA to absorb the 

thermal expanDion. 

In Fig. 6C, the punch 5 is composed of four 

div lderJ pun<: hes . 5e ha.v ing clearances 5c of a. go.p c 

between o~ch two of the divided punchc~ 5~. ln this 

::;LrucLure, longitudinal and transversal thermal RY~An-

s1ons ar~ ~h~orbed by the orthogonally arranged 

c lea.r3.nooo 6c. It is confirmed in an eA~~~im~uL LhaL 

the Lht:1rmal expansion absorbing effect is increased. as 

the number of ci i vided punches is i.nc.: rea.sed, al though 

the DlCchanicll.l strength thereof which is con·espomliug-

ly reduced must be considered.· 

In Fig. 6D, the punch 5 is compoued of the four 

divid~d punches 5e havlug Lh1:1 cl.t!l:l.I"H.nces 5c of the . gap 

c which are the same ll.K l.hosP. in Fig. AC, while the 

divided punchoc 6c have receaaea 5f on the tip plane~ 

on wbid1 punched insulat lng fl lms 4 are adsorbed. as 

described beforP.. hy vsi.~1111m. In this structure, the 

•'• 
punched inoulating film 4 is not pressed on a lead 

Ira1111:1 1 by the recesses 5(, buL 1Jy remaining portions 

other than the t.,eC:P.!HlP.i:I !)f nf t.hP. <Ii v j rl.A~ I'UnehP.s Se. 

For this structur•, ~he punch 5 ia ~dvantAgeoualy 

2.5 applied to QFC leai.I. !n1.111tl~, l:l~pl:lcially. COT lea.d 

frames, etc. 
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1 · The punch 5 Le not compoocd oI divided punche5, 

but mny be one integr~l uuJy vruvldl:ld wiLh aperturea 

clearances, and other modification may bA ~riried there-

to . 

5 rn operation iu Lht! first~ preferred embodiment. 

an insulating film 4 is transfRrrRrl on the dio 2 by a 

trR.n~t~r a.ppara.1.us (not shown), a.nd a. lead f1•a.111c 1 ia 

tro.n3ferred on the he ate l' (j uy a. l.n1.usf~r apparatus 

(nuL shown), as shown ln rig. ~A. '!'hen. t.he punr.hRi::: 

10 fi which are in th~ structura salActed from thoGc In 

15 

Fig. SA to 60 are lowe1·erl to Pl:lllCh tht: iusulat. iug film 

4, so that the punched inGulnting film~ 4 adsorbed on 

the tip planes of the punches 5 are lowered on the lend 

frame 1 which is heatl::lJ ou Lhl:l h~aLtH' e Lo be a prede-

termined temperaturP. • .i:i.~ ~hown in Fig. 5B Thus, the 

punched in~ula.ting film3 4 ar~ sticked on an inner lead 

porttou ur t.be lead frame 1 by a ?redetermined pressin.Et 

force appropriat~ly gAnArat~d by the punches 5 which 

are released from the influence of thermal expansion in 

ZO ~ccordance with the presence of the clearances 5c . 
. , 

r.nn~EH].U~ntly, .·the sticking position of thc;i punched 

inaule.ting films 4 a.re remarkably high ln precision. 

An appara&us for stickin~ an insulating fllm to 

a le1arl fr;:i.mA in l;hq sl?cond preferred embodiment accord-

25 ing to the invention will be explained in Fig5. 7A to 

7C, whtH·~in likc;i parts are ln<iicat.ed bY like reference 
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1 numerals liS used in Figs. 5A and 5B. 

rn t.he second preferred ombodiment, the boater 6 

la pl~ccd on a heater fixing plate 11 whlcl1 ls verti-

cally moved by an alr cylinder 12. 

5 In opera.lion, . .s.n irumla.ting film 4 having a 

width of 16.5mm is tn1.11:sft:1rr·t'!d on I.he die 2 by a trans-

fer apparatus (not_ shown), and a IAA.n fr;i.me 1 is trans-

f~rred above the heater 6 by ~ tr~nafer ~pp~r~tua (nQt 

shown), a.s shuwu in fig. 7fl... In case or· the lead 

. lU frame l as shown in Fig.3, the insulating film 4 is 

compoeed of a. polyimide film of 50.u m in thickness and 

acryl~-based thermosettin~ adhesive layers each having 

a thi~knA~s of 20Pm coated on the both surfaoe6 of tho 

polia.mide film, a.nd a tempe1·a.tun~ al wliicll Lh~ insulat-

15 1n.li1: films 4 are st1cked to the IP.A.d frA.mR 1 i~ t70"C! 

. On th~ ot.hor ha.nd, in cu.t•e of the lea.d frame 1 'l.5 

:;;howu iu Fig.4, the insulat!nl?: film 4 is composed of a 

polyimidP. film of 50µm in thlcknesQ and pol~gthgr 

a.midcimidc o.dhesive layers ea.ch having a thickness of 

io ZOµ coaLed on the botn surraces or the polYimide 
··~ 

film~. anrl n t~mpAraturq at which the insulating filma 

1 arc otickcd to the lead frame 1 ls 340~. 

In Fig. ra, the heater 6 is moved up to contact 

With the lead framP. 1 whi~h iR thP.rP.hy hP.ated to b~ the 

25 abovG described slicking tcmpcra.turc. 

In Fig. 7C, Lh!i punt:hl:ls 5 ff.re moved down to 
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1 punch thP. in.Ru i-t1 ting film l, so that the punched im;u-

1 at ing films 4 are sticked tu Lhe lead frame l. 

5 

In the second preferrAri Rmbodiment, even if 

th;cknP.~.Ses of the lead frt\.mo 1 and I or the insulatlu~ 

film 4 4re chang~d and / or deviated, a pressing force 

by which the insulating films 4 are ~t;ckP.rl to the lead 

frame i~ k~pt constant, beeauac a poaition level of 

the hca.tcr 6 i:s changed uy flll:HLllS ·of Lhe air CYiinder 

12 . 

. 10 Tn tne second preferred embodiment, the punches 

5 may be one 3eleeted from th~ ~Lruclures as shown in 

Figs. 6A Lo 60. 

Tn thA second preferred embodiment, polyether 

a.mideimide adhesive may bt:i ['~placed by polyether-amide 

15 or P01Yether-1mlde adhe~iVA, ~nd polyimide film may be 

replaced by other heat-proof films. 

In the firsL and second preferred embodiments. 

an· insulating film composed of a heat-proof base film 

a.nd adhesive lo.yers may be replaced by au adh~sive film 

20 composed ur only one adhesive layer. 

2S 
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CLAIMS 

l 1. A method for sth:ldug an ln~ulaLing film to a lead 

2 frame. comprising thA ~t~p~ of: 

3 punching a thcrmnlly adhesive insulating film to 

4 p~uvlde a punched film by a punch: 

h~~tine a lead (rame to be ·a predetermined 

6 tcmporuLure by a heater; and 

7 pressln~ said punched t1lm on said iead fr~mA nn 

a ~~•rl h~aler by said punch, said punched ·film being 

9 sticked t.o &a.id lead f ru.me 

10 wherei~ said punching; 

11 step is carried out together with the step of 

12 ab.sorbing thermal 1::1xpansion of sa.ld punch resulted from 

13 receiving a heat of said h~ater. 

l 2. A method for aticking ~n in~ulatin6 film to ~ l~au 

2 £1·a1111::1, according to claim 1, wherein: 

3 ~~id pressing step is carried out together with 

'1 tho otep of placing 5aid heater on a res ii ienl. muuul. 

l 3. A method ror sticking an insulating t1Jm to a lead 

~ frame, ~~~Ording to claim 1, wherein: 
. .,. 

3 said absorbing step comprises the ~l1::1µ~ of 

4 prov!dinK a clearance for absorbing said thermal AX:pl'l.n-

~ ~inn in said punch. 

l 4. An app~r~tus tor $ticking ~n insulating fil~ tu ~ 

2 1~~tl frame, comprlsln~: 

3 j punch mnving up and down to punch a thermally 
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adhesive insulating film, thereby providing a punched 

film to be adsorbed on a tip plane of said punch: 

a die for placing said thermally adhe~ive insu-

lating film to be punched cooperatively with said 

punch; and 

a heater for heating a lead f~ame; 

wherein said punch is composed of divided punch-

es having a clearance between each two of· said divided 

punches, and said punched film is pressed to be sticked 

to said lead frame on said heater by said divided 

punchesi while said clearance absorbs thermal expansion 

of said divided punches resulted from receiving a heat 

of said heater. 

5. An apparatus for st.icking an insulating film to a 

lead frame, ac6ording to claim 4, wherein: 

said heater is placed on a resilient mount. 

6. An apparatus for sticking an Insulating film to a 

lead frame, according to claim 4, wherein: 

said clearance has a length to terminate at a 

point where said divided punchs have no influence of 

..... 
said thermal expansion. 

7. An apparatus for sticking a.n in111ulating film to a 

lead frame. according to claim 5, wherein: 

said resilient mount is a hydraulic cylinder. 

B. An apparatus for stlcklng an insulating film to a 

lead frame, according to clalm· 6, wherein: 
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~ said divided punchP.~ ~rP. of nnP. intP.gral horly in 

4 a r9Sion highor than 6aid point. 

1 9. An app~ratus for $Llcklo~ ~n insul~Ling film to a 

Z lead frame, according to r:h.im 6, whP.rAin: 

3 oaid dividoJ punchea are provided with recesses 

4 ou tiv plauel;;I Lh1neof for not pressing said punched 

5 film. 

'· 


