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(el i m:imatoveddewitd reliabitity apd effsetively logrerdostoget her) by which the nmounted I C chip
can be cdoneljevd tolse ajinbry obiacliveamiteislinedeedayy thet the ibending ragisterg.melet the rseduntiand 0
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cont ai #PIRIIeD & which the mouriaddEichip sanhesorveyasidireatly sad immeflisisly trswiredbondimnduct i ve
adhesives. 35 U S. 3,772,248, Brown et al. Fluoroallphatic-Iinked

pol yetﬂ&ﬁ’{ pol yaryl sul fones) are disclosed to be good adhesives with or

W t ho %é_ gﬂr . 4 U S. 3,926,916, Mstrangelo D electric conpositions
corrprl ST. ng e poI ynmeri ¢ bi nder and al um num part i cI es t he surfaces

of Wh'. Ch p%tl fgﬁqnene iolg?tr%rﬁ g’dn?a?n?ug coﬁd t[veqrrtla(:f\enaleteamé1 séle ed sa orr] uoc]:

| east "Qf) adhe ro) I esi
el ectroconductive. U S. 4,233, 103, Shaheen 50 M xture of poI y| m de resr n

andzsany.8ld.6% 24 Blean &w.eutectic and Au as a die attach adhesive and nethod
for bonding a sem conductor to a substrate. U S. 4,377,652, Chunra et al.

55 Use OFudbdipratid-NnkeOpofdthbd@olidiyisifionds) a6l Bissidsu® 1 B gddh %&ﬂe&b&sakuhqﬁ WRRRENts. 2
EP O 2m&s051 Bl U. S. 4,395,527, 4,480,009 and 4, 499, 149, Beyer Di e adhesive
cansi sting of a polyimde having heat-reS| stant pol ysiloxane units with
par #i Y-838,936.9| Mettrengeldl |y conductive material dispersed therein. 5

" Dielectric compositions comprising dielectric polymeric binder and aluminum particles, the surfaces of
which are oxidized.

4 U.S. 3,978,378, Tigner et al.
Addmon of at least 50% vol. copper and alkali metal salt to make resin compositions electroconduclive.

‘U.S. 4,233,103, Shaheen

0
. Mixture of polyimide resin and an alloy of Ga/Sn eutectic and Au as a die attach adhesive and mathol
for bonding a semiconductor to a substrate.

U.S. 4,377,852, Ohumra et al.
85 :
. Use of aromatic polyamide-imide as adhesive for electrical components.



EP 14- 599 (M&T Chem cal s, Inc. ) Arorratrc 'si i cone conmpounds useful as
coatings for sem conductor devi ces. 10 EP 51-165, Burroughs Corp. IC
package, bonded fo a substrate wigphp bsteagiasf asti ¢ pol ynmer. Several polyners
are nentioned including pol yethyl ene and pol ypropyl ene. 15 EP 90- 151,

Aneri can Cyanam d Conposites for use as conductive adhesive conprising

_pol yner USnti308527% 4480000 euli 4498448 Bayavi ng an el ectrically conductive
non-netallic core. 20 EP 163-518A (M&T Chenicals, Inc.) Thernoplastic

heat - st ablDie Sivenicensistngi of, a poliigide hiwing rtreﬁtyl(samtdeolsrsmxel@) unitp ofity (1e@gicles of m do)
-and pol geig vtfenquﬂveeyatepa&ﬂlymeétm@rn use as coatings on electronic
corrpc?nents 25 Japanese Pat. Appln. 51-04007, Kokuku Rubber KK Bondi ng

mat er i aF”‘b?”é’f"éEE?%ﬂ? 'E‘E))rrponent s conprising conductive particles

di sper sed i el astoneri c nal et al., Heat Resistant
Mat eri al s AF fa“e‘f''Qfﬁ’t"r‘?@“"%t‘ﬂ‘éf’ .ng&% FWF@%&?‘“W&%‘?H%%?& KK, Shi 42, No. | I:

104- 080&.'(;19 t{",; égg‘y% on of pol yet her et her ket one, polyim de and i norganic
pol yners as sistant polynoric materials for electric and el ectronic
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at t achi A tﬁgg,,@ b p,rog*u, Mt ng sur h surface
ener gy substr e by neans a |layer of a thernnplastrc organi ¢ pol yner

conplkd semgp-isheandicanasidmidiid al steps of: (1) Forming a continuous filanment of

non-ol efi ni c, substantially anorphous sol vent-free thernoplastic polyner,
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| at er al elettrivally Somctivé ndnkreetaliicticegr at ed circuit chip, the polymer being further

characterized in that the glass transition tenperature [err] is at |east

[.er’r bo 4EP 163-518fe(MéTisihemicdininent tenperature Th is below [err] the equilibrium
er absorption nmeasured at [err] for 24 hours [err i's |ess than 1.0 %

wt., and Barperiastioheat-plahip eelyagyide acids polyimide. pelv(ppide- mdetupolv(eetzryrmeat fthelt he

fi | amen@midginidg H?'HPP’%tﬁh'é%W@aH&d oR, 8lo5tiefic BARRYGUR er al  di mensi ons

substanti al | [ a er than the |lateral dinensions of the

i nt effra‘igﬂ’ Praf:%f’?"csh%ﬁ oéﬂg’kﬁé\ HRRs" %%t hi ckness of 25 125 [err] 50 (3)
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surfaces exceeds the Tg of the anor phous adhesive; (4) Posrtronr ng the

adhesj ViganR all! P&t Heliftard WialoRsls BHEISAHNE EREFdnRAB VWL GbEKIRIBA 4CRL 1 10%0 Al

sl i ght @reg"gapre—ro—ef‘ﬁect—heat—ﬁ-arrsr—m—ﬁ—om-rhe substrate to the adhesive

pad, thus softeni ng the adhesive w thout incurring adhesive flow, 55 (5)

Posi ti oni pgcuséién oNpegbttdicf@rkstbres Woilimidai 4hdUiR@ganichgoial & hétttRsistam Spuathiic ( 6)

Lam natmagials e eiettticgidateesbniziuessli t chip to the substrate by applying a

hi gher pressure to the integrated circuit chip to reduce the thickness of

the adh®wimaey ghéte iygntion 5 to 5% within 5 seconds; and (7) Releasing the

pressure on the integrated circuit chip and cool i ng the lam nated chip

assenbl y. Ti® inveniop ig dicegigd (53 methodiior affaciipgs @l infgeratad cigsuit ehi oy meling gwidke ol awi ng

i sthighgfuripagcprpioy GP'@&“ (97 "Wﬁnsc Bf Fiager, of @ fhermgpjasiiy ﬁrga'aeamwewowfmsaﬁ the

|n e(j’raﬂe "?ﬂ'tft spEse has been assenbl ed the rret hod of the
i nvent i oh”af i &, oot n" "ao 'i' gloil 'c' ‘éﬁge plia ?ﬂ?’P gf ‘?:“’ef‘ rﬂlt""s ”:IM ve
steps of § the .ﬁe rr"gtJ{icalr(c::i?utgcmp, § prj)lym\yel‘rg emg r‘ther aractgl#:ed !:9(5“_? (?Ft] Toh t8?a e

the glass transition temperature T is at feast 30 °C,
45 the embrittlement temperature Ty, is below -30 °*C,
the equilibrium water absorption measured at 23 ° C for 24 hours S, is less than 1.0 % wt., and
- Extractable ionics are less than 10 ppm by wt.;
{(2) Cutting the filament to form an adhesive pad having both lateral dimensions substantially evual lo or
greater than the lateral dimensions of the integrated circuit chip and having a thickness of 25-125 jun;
s0  (3) Simultaneously preheating the surfaces of both the substrate and the integrated circuil chip so that
the temperature of at least one of the surfaces exceeds the Tg of the amorphous adhesive;
{(4) Positioning the adhesive pad upon the heated substrate surface with the application of slight prossite
to effect heat transfer from the substrate to the adhesive pad, thus softening the adhesive wilhout
: incurring adhesive flow;
55 (5) Positioning the integrated circuit chip upon the heated adhesive pad;
(6) Laminating the integrated circuit chip to the substrate by applying a higher pressure to the intoyiated
circuit chip to reduce the thickness of the adhesive pad by 0.5 to 5% within 5 seconds; and
(7) Releasing the pressure on the integrated circuit chip and cooling the laminated chip assembly.
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> Referrr ng nowto FIG 1 of the drawr ng; *which is a schematic expl oded
view of tan integrated circuit chip 10 assenbly upon a netal |ead frane
substrate. I'n particul ar, adhegp\y®gBagiB1i s i Nterposed between the upper
surfar‘;e?of netal | ead frarre 7 within chip positioning area 5 and the | ower
surface.;of the IC chip 1. Nowreferring to FIG 2 of the drawi ng, which is
. schébvaft Descriptigprot the ramingon of the steps of the nethod of the invention, a-
continupus filament of non-olefinic substantially anorphous sol vent - free
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ri-bbof, 3 |s thell cut to a |ength which is approximately the same as the
ot her :Refajigd Descripjion of fhe Dyrgwing The r| bbon thickness is between 25 and 125 [err]
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EP 0 285 051 Bl Fromthis list, it can-be‘'seen that the chenical
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per hapsB-Subsyme| y | arger. However, it is obvious that the relative size of
the pad is not narrowmy critical so long as there are sufficient adhesive
to presen?hes't‘?tbﬂﬁ’gffﬂﬁﬂﬂ'laﬁ ign canhgsisedhia benr IChips fo virkuallyr any Kind gidighssuifase §a49% houl d
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4, 61g, 6p4§/ii EJ§ & pattern @Ql'fs 4 bsolﬂosgﬁlt?aoﬂn' fh scrdd rﬁeoogon& for, TRk L@l are
then slg ec{ffe HREROHIAL bARirdn WebH tapés ayt 4160 BePesed. LG cEﬂaJHQ%U&trﬂtE EnaldAHE Gl
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met a¢s rolymenix! radterials rugeddi the swudadivr. at es. Organi ¢ substrates are nmade from such
mat eri al s as epoxy-inpregnated paper and gl ass fiburs, phenolic and

resi n-i npregnated and paper and polyimde resins, all of which may be

| am nated with copper foil. Ceram c substrates are generally ceram c oxides
of which [err] and [err] predom nate. However. 50 previously fired
patterned substrates such as those | 8id down from screen-printed conductor,
resistor and dielectric thick filns and fromgreen tapes nmay al so be used.
O her ceram c substrate materials include



BeO, AIN and netal core substrates such as porcelain enanelled steel. One

of the nost wi despr.ead. uses of the invention will be to bond IC chips to

metal ‘| ead franmes. Al of thesE ?bqs are characterized by high energy

surfaces which are wetted b e non-olefinic 55 polyneric materials used

in thé invention. 5 EP0285051 Bl C. Process Paraneters In carrying out

t he pr@mgsscpﬁraﬁ,b@rsl nventi on, any conventional ribbon feeder can be used

whi ch; has been adapted to provide suitable nmeans for feeding and cutting :

t he adhemicdmying G ae. pridebdaintnd BeiBsnS ayf cdnttingonsi ribbyfpfeeddF €anl ecGpde Mhicly hatsed T or

di e attsercidaptad toi provida suitable oriearariordending eintsduttivig th radiesine dibba. Gibhbn tebdeixon tifisceder s,

t he s ditgpecate fraghenfly uded for dia @tathment indigenglecirentnd irdifistan  open- ended tube which pi cks

up t he clotconyeitionsl vigbon ifdetiers te\dienattachpickép thaed]iscamprised otiant apen-¢nded Whewhidhe

appl i crigks umthefcutzadhesive ribhop y miepns ofarrien apriiertio thegulpe T application 9hel vaguip in | s

pl acedhi® mapnee tedds, o Jofarm theTppd ag filgik elacqdoon,ihe isubstrae sT“HP@I?} @n‘t"etﬂ i§ pable's: have

deV| séap'r‘?ﬂm Pﬂ"%&"ﬁéd‘mﬁiﬂ %P‘Flb‘éi’d'?a\?ﬁ Wil RAFRUE (RS- BY MERNSt R ¥ACHWR S t he
ﬁgﬁl’F'Y aiostifieconivg arer of the P%@dt“PPepaér?P?"l"%s gals ifcrepsed: lb‘?i%f"'and the

pad bé’é{?’f'w °§ '&%“'i‘%p PRERICE  t h [e Vi rtua % o distartion of th

e et ub ; “s gLt ¢ ?ﬁdggﬂ ! Jowp %;PP' %ﬁ il chi p

prepar on ﬁgf' |n %\g tl)get toleafbolant .

nec da'ct 3 r'ff t?oqdl S I:es Qﬂ \m I'S

SUf ' %a@?ﬁl 5\9 aB veEt R%l gﬁﬂ\att K ve uh&rg%%%[ldﬂﬁ ﬁnces

It Maypd) gm,p;tﬁ gg'g hé&o gat bot'h 15 surfaces fo such a level in order to

speed UPwh&emb ABKEsRE pid Qcﬁia%ﬁd oh lthel ffoald@ lsubdBS6,SiP B NocdsS@ tHal R uAGIRRSE VIR

mat er ippdssudd to e thab ! Riltrandin Ml plade adR¥pobiltidhed. Eh Liight pr6saurb taciliited MliaiRsi I €d

tQajo ttiansioraomIhe/Koatéd AatsEfle Rt adnBsivelididrial dnb Ghus tfRNSuAdRs oNBe SaRBIvEbecties

procegacky Whenpitlihe adhesi ve pad is placed on the heated substrate, it is

necessar Thet Heatt transferuproessylstweees [thegiubstiatocms thecpa Gang hatwean thdn X chit andi Lhd pademai n

i N pl xowinges as taminptingaeessire isadplied teahes dssgrhitiagps Wisgeruits ih sed flovaf te adhesivd lal  heat

20 t pwhich fthey thickngen ofihe mdhasivedpag i saduced byt QH-5% evithinl lscvsiviabontrdwely ireg, whinld it hus

t he2ss |pwayt & sespnds|fs lagel Aecspsyally [Peseennds; ort lessiRor WF‘W"?‘H&@G liges, iHrwil bp @efered ¥nst er

pr oc e e eperatipggondiines Yatnemitibe:bondino eneration iy be Arpliesbyitiiedrseed | C chip and the

pad cont! ﬁu-'é’g‘e%{g"’sl p&?f?’ﬂ%tf’?hge ‘é’l?r%eﬂ °' gsfle. pattared s&@%‘%‘??o?"él‘dbw"'%l S

r esul (e8hanpps g Rzt tapger g‘:@a%gip 1 Frergifpof '}‘?laﬂeﬁg kods the adhesive

t

pad_is r g é\'ﬂ g h l?mW't"Pns}?p ihey geRsd Ne iR G PPeSOE al ways
5 sBcIRFSIEY b'?i'ha"ﬁ %ﬂ‘?l'f@uﬁf econds or |ess. For nost productlon i nes,
it w [ﬁlbbgﬁatghﬁgngwegﬂwhso use operating conditions that permt the bonding
oper ithin 1 second. It is sonetinmes prefered that the
| am nat ikng %tagptrdngggnqgﬁpe?mg@nt | e, patterned scrubbing action which enhances
bot & ther., I aERbitlienttRe fembbratdd! Y., the Waipbla@leCatWatlichi the) maidlkal bbidwistt ErRRgHs iof t he

adhes{ vé boagbtileldh @ttis: BAb bHa@Br 19 Ehatdridea By Abkrils whibiE Rave b BlomfaIisieAlLedk P i S
cool ed. : No spesitien aba®b%kNg process is 30 needed for this. Anbient air

cool i hgsi,s Eediffbriarh @atbr. abAdftion measiiied aiS23a0dor Reheuns. t | ons [err] d ass

t Ransi t i Asusbdbimgaln, dttelieran "Biborphouepahymer” refaisrio palyneneirting lesgBaINEO @ystalliniey. , t he
temgerature at which the material behavior changes fromductile to brittle.
Britt|Testiedeediasr i s characterized by nmaterials which have an

el ongation-at-break of |ess than about 2% [err] Equi i bri um wat er

absorﬁt"t‘%ﬁ”ﬁ%ul’@wgﬁs‘f)éﬁ’zr] for 24 hours. As used herein, the term

"anor ph CEE poI refers to pol rrers ha |n Ies than Em[?% er{]m 9 Test

Pr ofedur te"rTE’H attf"tt ‘”e'e toster 3 %” ity
rate

me asu'n%?{g es erl nue gt,[rlq nh?ép?rfturet ’Eess Sé)lgcnm nsawebeu

é) 1 c s hee t
0.012 s wer GBE& e%&&)\erﬁﬁt deBRH8d WQL@;(P" €.
Test ‘chg Qﬁt% 18&356& na(th n érﬁﬁ tra&if nbis o1 B SO tiords! OM | ar ger
Mat Gr ividier ABSRHiSN (S,) - ASTM Test D570 (24 hrs. at 22°C (73°F))

‘Melting Temperature (T,,) - Differential Scanning Calorimeter (DSC)

'Glass Transition Temperature (Tg) - Differential Scanning Calorimeter, cooling cycle or mechanical spec-

frometer, tan delta

:Melt Viscosity - Rigid Polymers - instron® Rheometer Compliant Polymers - Compression Flow Tesl

&6 . The invention can perhaps be further understood by reference to the following examples:



Extractiabl e i onics were determnined by i mrersing the adhesive specinen in
dei onj zed water for 20 hours at either [err] or [err] and then anal yzing
the extract .for Na, K, [err] O a’?}gﬁs%r ]Bfions. 50 Water Absorption (Sm -
ASTM Test D570 (24 hrs. at [err]‘E ﬁg enperature [err] - Differential
Scanning Cal orineter (DSC) G ass Transiti-on Tenperature [err] -

Di f f er eptaMplLesScanni ng Cal ori meter, cooling cycle or nmechanical spec-
tromet&r, tan delta Melt Viscosi ty - Rigid Polyners - Instron[err]
RheonetBxamflesmé i ant Pol ynmers - Conpression Fl ow Test 55 The invention
can perhaps be further understood by reference to the follow ng exanples: 6
EP 088505A sBibs eiKsih/RiiNeSverithons! ves pispéred in whichAillebaridamfiledl stipsofaeid pwinvgscniabbons
was pr eysighepolymers\iidc tnef tighl woleculad weighiti dolymer wére itgsted s to Weir | tenalienrbiestiiek kil

wei ght tmil?/mts wergnedndugted lon dGi251w [4cioah) B4 xd.yerm igng| riphans culeiram & degoe diegs oft O

t hei r' tresiesipl Enepgpsylbefithedestsirg showmigiTelde § ghichsfollgsse conducted on (0.25 x 4
|n.ch¥ 6.4 x 10.2 cmlong ribbons cut froma |arger sheet of material. The

tesults of the tests are shown in TabreBHE vthi ch fol lows: 10 TABLE 1 Tensil e
Propertii es of Adhesive Pads 15 20 Pol yner Pol y- Pol y-

Acrylic Acrylic Acrylic Acryllc et her - et her - resin :
resin resin Tepsile; Rrepertiesiof; Adhesive:pads None 30%
None,, 30% None 30% v. Ag. v. Ag.
v.Ag. Tensile (-4.0) (10.9) (0.5) (1.3) (1.0
(3.4) 30 Modulus (x [err] psi) 7.52 - 0.34 0. 89
Film:(2.0) (1.0) (1.8) (2.2) (1.6)

(2.0) 3 sThicky (Ni|s err] 3 51 g4 25 6

56 , 20 41 1 Yield . - - 3.0

13 2.0 1.2 40 Recovery 94 -

50 Polyme4.5 Poly~- Pely- Acrylie’-) Mer9198! "acrylic Acrylic 1.2

- ether- ether- resinl-7 Q'Tes Bheak gasHhr et CResin -

- 10 imide  ihfde (1) 1/2% stretch

at {.125 mimm mnute [0.125 in/(in. mnute)] stretch rate. (2) After
2% st.r etRid1ess None daPB¥i n Tadfenel sho@WOdhat t h¥omensil e3®dul us of the
silver-filled adhe5| ve stVrPE¥-was about th’r° ‘times the mod¥iAB%- of the
unfil.l eq, mat.eri s.true,of _.both he stiff, polypers, (unfilled
rmdul us% ‘izgs[ Z4b§ ﬁ@ 3‘)5 pg )and t é onpl | n{” pol yﬁ‘ré’ (unfilled

err] ba (3 x [err] psi). 7

x 105 si) . |
(i 3o psi), ;a; -i_lsz) Lc; 34) 0.89 0.6¢ ?..3‘;
'Film 2.0 .0 .8 2.2) 1.6 2.0
ss . Thick. ( @9 ¢
- ({Mils)
am 51 2s Ye s6 Y1 s1
!:eld - R - 3.0 1-3 200 1.2
N
4  Recovery 94 - 50 45 50 -
(2)
Elongatn. - 1.2 - - - 1-7
at Break
45
Stretch - - - 10 10 5 -
* .
50 (1) 1/2% stretch at 0125 mm/Bn- minute
' [0 125 in/(in. m.mute)] stretch rate.
(2) After 2% stretch.
66 = The data in Table 1 show that the tensile modulus of the silver-filled adhesive strips was aboul three

times the modulus of the unfilled materials. This was true of both of the stiff polymers (unfillect modulus
2.07 x 10* bar (3 x 105 psi) and the compliant polymers (unfilled modulus 2.07 x 10* bar (3 x 10° psi).



EP 0 28% 051 Bl The stiffer poly(ethertm de) strips exhibited the highest
modul us :whil e the acrylics exh| bited | ower nodulus. The stiffer, i.e., nore
non- corrpl i ant pol yners, shovved ogﬁ’F ﬁi%ery and | ow el ongation at break,
while-the nore conpliant acryl | Cc po 39 showed | ow yield and recovery but
hi gh st retchab| lity. Conmpati- ble blends of stiff and conpliant polyners

“can be Updstier SoNi(SthdRmPie) B SXRlbitddLND Gighddt RALMGWIIE the adiiedP SkHILIES lowbxanpl es
7- 12 Tl IThe Wifedi £ i hddcoinpllahtSiolymbie, shbid A rétotendand Mwléidrig@ios avhiéakn have
been ueaélthe nofe riplidneadngic Pdlyribreshbled 16w BRI Webvery Wt highigrefchdblligd Canshi-
unf i | [i9el biesdsessi fiéf Santd ncompiaor plalyntees \Gani be fubedl ionabeait &Qmore Dhtimeo epolgadioroni of t he
adhesiprepertiesad t he bondi ng conditions are summarized in Table 2 which
follows: TABLE 2 15 BONDI NG CONDI TI ONS FOR FI ELD TEST DI E BONDI NG Exanpl e
Conposkxemples 7-12 30% Ag-filled 30% Ag-filled Unfilled
Pol'yet heri m de Pol yacryl ate Pol yet hyl ene 25 ]
Ter epht I Becfolowing siesppies) iistrle A oppratiog ﬁ%‘&‘é“"(slw']' [f@yg peen “sm in fipld jagis of die
( 2 %qggg_um various filled(amd flll%adgqsgpﬁm rlir?mventlon e com[(o_frzrg) of4hex

( 145) @dpasiyes and Bheboqding qongi °"51€IQS‘L"€W§E‘=H '"( %W'['@ fpws: (83) 2108
(145) 3:683 Die +(6 MI) 14%,30,Thermal Conditions, Heater Bl ock
Surface Tenperature [err] 450 400
315 535 -Die Tenperature (Estimted), [err] 100
100’ ' 100 Bondi ng Ti e, Seconds 1
2 : 15@@1556@0;;;%3'10113 FOR FIELD TEST 100
100 | 60 Scr NDING Yes
No ' No 45 so 65 8 EP 0 285 051 Bl Exanple
1 ' 11 Conposition Unfilled Pon- Unfilled
oAg Mt hyl enetjre- 7 _Polvether. Ral
pht hal at e q(i C{Pﬁ gegm on

30 A -fi 0% Ag~filled 1

Thi Ckne§9mP‘Rﬁ’r9i[°@rr] leygthe nng%)e 1I-"olygf.:rylut:e ;fene
(2. 25) 51. Terephthalate

Ribbon Dimension
- Phickness, (Mil) um (1.7) Y3 (2.0 avg.)st (1.0) 25
- Width, (Mil) um (126) 3 200 (145) 3 €3 Die +(6 Mil) 1¥2
Length,\nil),u.m (83) 2 108 (145) 3683  Die +(6 Mil) 142

Thermal Conditions, '
. Heater Block
Surface Temperature

- 450 400 315
3%  pie Temperature o
. ! (Estimated), °C 100 100 100
_ : Bonding Time, L 5 )
W, ‘'Seconds .
“© load, g _ ~ 100 100 60
Scrubbing Yes : No No
45
50
65



Wdth (M1) [err] Die +(6°M1)142 Die +(6 MI) 142 Die +(6
M1)142-10 ! Length, (Ml)[err] De +(6 MI) Die + (6 MI)142 Die
+(6 MI) 142, Ther mal ConditionsEl:,lae,‘_aatsed51 Iglock Surface Tenperature [err]

315 405 10 15 Die Tenperature (Estimated)
[err] . 100 100 100 Bondi ng
Time,: Se _ 1 _ 2

1 _ 1
2 -Load, : 10 1. TOU
100 Ser Ugbhpesition Unfilled Polj0 Unfilled 15%Yag-Filled

Yes 25 Heating the Lead FrEthylenetebe- f orfedgehbeExanp/Redyether—t he netal
| ead.sf r ame substrate was Hehtthadabe bringiimddet into cdmigdeét with a heating
bl ock: mai nt ai ne constant h| gh tenperature. In this procedure, one

surf_ape_Bb. ruact eating bl ile the gt peg surface is
exposed tz" era:s gtefe d?t%f‘g E 19A i@ m% mmuhver
&%} %ﬁshu 1

| ead fra ﬂéh QRN pie hqatm)ﬂvpmi% +(@3M)t1gawi thin

ferr]e of a heat'i ock tenperature of [err] in Iess than 0.001 seconds.

Thi s hol IBetnak cdndultéoas;s no resistance to heat flow at the heating -

bl ock- | eaBedtesmBloskerf ace. I n practice, there will al ways be a contact

resi si ancﬁuﬁfa‘i?]a‘t‘mPﬁFEFF‘a%e wever, this rﬁgl stance is giginzed by

pres?sl ng t e | ead frame agai ndt>t he heatlng BP3ck surface to elininate any

air Gipdrait@rpace. In view of these considerations. it is

reasonab ggﬁmdyat-e an act galp heating ti ngobor the | eadlboane of |ess

t han,: say, 0.01 seconds for a 35 wi de range of specified bonding

tenperat Bonding Rime450 * C. Heating the Adhesive - Transient heat transfer

lo st af | SASON heati ng t he adResi ve placed c8ld [err] on a?hot |ead frane
w it ha e adhesive tenperatiure will be wytRin 10 C of | ead frame

terrperat %";g Iess than 0.09 tssgconds Thi s gPds true forigstypl cal

pot'ent’iagcpiipidged adhesive bi we62.5 [err] (Zeb nils) or |ges, thick placed

on a ibl.ock heat ed up to [err]. 40 Combi ning the results obtained above

Wi t h#st hose of the |lead frane heating step, it is clear that the load frane

and unf i | Hesting:tmtesd Famein the faspgoing Ezantplen7113) theymethldend fram¢ eubjtrateawes healdryt ed

fr om r cPﬂ't‘ﬁ"th @rcatte&* é""l' a hegiipg a@eq me'aa'teérﬁbércat%ﬂ"bhwwemesswﬁ HaH"SaHetﬂiwe 1

sec thq hnle H)g@r e Jo nbient

di ffic "tp" 8"‘1"@"% °’66WH ?.j Jiom

beca‘[‘fs o? s°tn e g owa ?'P?iﬂ p (% f"a[?:s L Pgﬁ g) a| C s‘i):

whi CE ?bs?st?' gt ltﬂ thFac Fsu nce m?m pr s%mg %ue lead am%t Lhe

IC.C ' ﬁi’l }ﬁte ce vnQ ttth“?%‘#ec sfl aoY1§|tt

ch 'p gssneta%aee ntatwa ttatn D37 €61 & maytata' ons

e@ﬁds'?&h 30§dp£d-ff‘e§b6hdﬁngt raﬂ]\' s% t 53 Terr rom say [err] to

WI t hiin [ evidafingOhe AdhRb i- nﬂartatem%anﬁan%abmtaaans[rar Kehting! 188 dadsie Bibded%olal N Of

0. 75 SqE00fisn a Hoi ad1fhrikS stiolUifiat tfle dickiveftbiWirdiur WAL leewilhmado’ BGr leOsdd et e

di e SuRdnfefatureSin U63E Gah 0I0G E&Onds OISO trué Br b h@icaigdiehfiahiififedl aahd3Ra it 625 aiv 50

due, t 0 2$mils) ot Iess\rbink plgped dine BlbakehegtéPurbtomsd ) 64 [err] thick) increases the

di e daeat i Grapbiningghet resulls Jotained @bays with thoselné the aad drare heatingadtepoin i, cleahibal dis:deadpt | on

was nademe aag unfiled adhesive 62.5 sm (@16 avis)an fass Hhiskt dan ge beatadeom reem JenRariatyierig tiet s

t enper dptypdiomperatg irCess thantaheut 04 geAgedsat ure can be increased by coll et

heat i ng, Heatng the € Ghipeintpeaglicenifyhasiben fpgnd|to peudiffieudtdo hephthe 1C Ghinsycopdystionfirw

resul t 8 '?5?9 Q?Fte‘ﬂ H‘ésstqe%ﬁ‘l'ﬁ A e VR small heahteangior suriaes piesqried by thgjceliel whidlfwkis dive can

be s‘@ Ag%f 'I t , cugfq erred to tﬁte %%Iiy fctlgpraécéggh a heated block u1 by hot
Heat i n§' £a (5 [ q)

k f
t hi Ck) WIﬂQn u 5 éﬂorpﬁg% l\ééca %Egl{%é ';Lgﬁ?ﬁ ji " |§3mkt| iuu )
0.09 S% from the heatmg block to the die surface is unrestricted. Considering the reslstance o heal flow

60 due to the intervening adhesive ((2.5 mils) 64 um thick) increases the die heating time to 1.7 seconds. In
the above calculations, the assumption was made that the die collet does some heating of the ie, raising
its temperature to 100 C. If this temperature can be increased by collet heating, then the die healing lime

_ will be less than 1.7 seconds.
' The results of of the transient heat transfer computations discussed above can be suminarized as
s5 follows:



Heating of Die fromHeating Block (533.[err] (21 mls thick)) 1.7 seconds
Total Heating Tine _ 1.8 seconds The
above total heating time of 1 E gggﬁﬁ applies to heating all three
conmponents, lead frane. 10 2GhIBTEPLRY qi e, from23 Cup to [err] This
cal cul ated heating time i's a maxi rumtine because die heating, which
accountsf rms%aq‘ t+-he—totat—heatt+hrg—t+re—reed—Hot—eonrt+Age until the -
dieis healofe Slerr] . This is obviously the casq Bea#99,B®eondi ng t akes
pl ace at t heHehting ofopwe ar Sillar el Frants (234 Unea ndils)anek) fir mon debemddigat i ng bl ock.
Fur t her nor €, Healing o Adniise (B &ime(25 anill)aiitk) t he entire di @0 secadeh hi gh

t eqTper at ur g. Heatioghef Do KeatingURicek (538 8m (2t milsghicdli t e || baseconwat |t ot al heating
times for gs¥eathiestingflimel | t he three conponents woul|di®esceiseut] 1 second when
only a portron of (he die 1S heated to near bondl ng tenperature. 15 C ains

1. A Eihb QEoveObtaPhdaig i) of 8 | sBE0RGY Bfpies ol hieaitigt alCHRR chifpdhedi® lidaOramié! f ace of
a hi gdhe§ivy &rdCdis, RBMA23YC P i kS0 TETHNY cdItRRRE hedting! i@ ¥ed mBYimiin tiE bBaNeasd | C
or't)a Réating) Mg RECOOMSTSY infdsEF the) ot RENAG tiind| neBdl APtScoftinue LAY tHeCdigYisNBald to
cont USOLCUThi{ is lobuisaily trafcasstiecdiis® bonding taksdiikih anthé dib Isyrfagenbropdroatichediviewt - f r ee
t her frop ledeating blokk/ Fahermate, itdagridesinalgle th hwatrtss @ttirecfie Wnfsuchihighserspsxtt@affional | y
e quakheseccomputgtions fitds quith glearahat totak heatingiinmes rieyiassembly of #lcthd thtee gprapanente woulrlii t
chyj pbe ateut Trscgndavhem enhngpdriontohte dielitiiealed trneardynding tempgratirhe gl ass transition
tenperature [err] is at least [err]"the enbrittlement tenperature Thb is
bel ofdlaims r] t he equr I | br [ um wat er absor pt [ on rreasur ed at [err] for 24
hour s [err | a cs are less th

ppm m by 5@% ?F;fdt"rff% ?&‘°f’8‘af"&9r n?bi% %’éf §°° a %3&5’?%& both w0

ol
dl WEIIZIS: Og r' AW(? uous fl aist%%j :;i'&ﬁ; é‘T‘er a:|“ ouss l -free I?enn%;"aar 95.125
[err] (3 ra?ee%mr.ﬁcm nr suar,g eﬁlr, riy mi) RIS e and
the int eg{eagt,ag &rsri.&% DTSR af Bak tenperature of at |east one of the

‘sur f aces gRerdetlemdnt Bm gaQJe Thf%mw us adhesive: (4) Positioning the
adhesi ve waaguiltian waleatiepidnneasiasd 4t as €coih aaws 8y is losé g Rl icatki on of

sl i ght pERERbIE idnias &b i3 thah eBppnt Byawasf er from the substrate to t he adhesive
pad, t hug2) Sottibghe figmém @ fathasdduesivaiphditaving betls Lateral tigredstbhe substentibilyoxyial (<b)

Posi 't i oniongredtérahanribecigieat ditlersionsefithe iotagrptedigimnit tHiveariddatimgte thidkness W @5péd; ( 6)
Lgm nati mguthe integrated circuit chip to the substrate by applying a )
hi'gher p r(%ﬁimmtenep@ﬁl&t preheatingdg surfachs of batluithe subsitrptotand thedniegsatedheircrihildik fiess  of

t he adhedhat/be [oaergipre(pf at least @eHihe Buriaces exesedsitie Ta ke FmoyPhoys|adbasivikg t he
pressur e () r?°F'PF§""9r1 e afhativegPagdi yrenithe hegier) subsiate suface yith the apalieptiontbdliakhi p
assenbl y 95?6""“29 t°'Fﬁ%°t r‘??c‘ [8Rstep frorg g ?ﬁ’P’ZE’arerP\“ﬁaE'PPsf’?\Ba HH &9figring g aqlgsiyy, b j ected

t@s a patg floy Ct ndurr 3 The nmethod of claim1l in
i th§; e it é‘a"" i i ol
?i"% ekl (3 rhcod o ectivd HiH 3 sdefn

rretall farre suse esu herret %clarmlrn

\MlL,Ch a ?ﬁh@ig&sﬁrg% ﬂgssurﬁ oﬁ‘ﬁr@%té@%@dhﬁcrﬁtl& rﬁtaﬁ@&o%hn_?Sﬂa Iﬁnln;%hfﬁsaﬂdxlvof claim5b

i #which alumna is used as the ceramc oxid he method of claim1l in
whi ch, ame Mol ot ci@f! yiR®ihich theaiRediva pad 3CulsietRst 16 Atpatterdd scrébbinghaticimiihad of

cl ai m %&gpreyWhi ch a gl ass-fill ed epoxy polymer is used as the substrate.. 9.

The nmethod of claim1l in which the adhesive is conprised of a conpliant

pol y&erThlandthod of claiow! imivihi¢h el stissivate [agd imbegurted sSircultgehipedre Wedtask by dimnidhop] scosi ty
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4. The method of claim 1 in which a metallic lead frame is used as the substrate.

50 8. The method of claim 1 in which a ceramic oxide is used as the substrate.

6. The method of claim 5 in which alumina is used as the ceramic oxide.
7. The method of claim 1 in which an organic polymer is used as the substrate.
% 8 The metho_d'of claim 7 in which a glass-filled epoxy polymer is used as the substrate.

9. The method of claim 1 in which the adhesive is comprised of a compliant polymer having a low 1nfillex!
tensile modulus, T4 below 140°C and viscosity of less than 1M Pa.s at the lamination temperalune.
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Process Heating Time
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8. ' The method of claim 5 in which alumina is used as the ceramic oxide.

7 ~ The method of claim 1 in which an organic polymer is used as the subsirats.
5 - . . .
s 8. The method of claim 7 in which a glass-filled epoxy polymer is used as the substrate.

9. The method of claim 1 in which the adhesive is comprised of a compliant polymer having a low unlillex!
tensile modulus, Ty below 140 °C and viscosity of less than 1M Pa.s at the lamination temperaline.
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EP 0 285 051 Bl 10. The net hod ‘of cIa|n11 I n which the adhesive is
conprlsed of a rigid polyner having a hlgh unfilled tensile nodulus, [err]
at least:-[err] at least [err] gﬁg VISCO ty of | ess than 5000 Pa.s at the
Ian1nat|on tenperature. 5 11. qﬁ?@ﬁb of clainms- 9 and 10 in which the
adhesive is conprised of a mxture of conpliant and rigid polymers. 12. The
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I[ des armr é ?he. %ﬁ% E t§ a aQ d%E B ﬁlﬁ‘her
Kl ehgauf | aq hattiihg? s Eﬁrﬁéle é&gta e iyl ne &‘erld%mgch B Wbt enhassen
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dur ch Ei nwi{6) desldminieensidesChigsomihd@in itegrier®n Gchaltung ufdies Sublsirah dwreti Eigharkenlassen
i nt egri.ert eineshhaten Brugk aufiden Ghie ritaebinggiensh Sbalypg udritnedele vBi & Rekisn die
Kl ebeauf | adicke der(Klabegyfiage mmon,5kis § 2 3uivagieger: urshd (7) des Beendi gens der
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Verfahrerh‘ n auswmnwh@deneam tiioldgh, Lel Lerrahmen al s Substrat
verwendet wrd. 55 5. er ahren nach Anspruch 1, worin ein keram sches

Oxi d alss Vb mikh XRpNENT Horit\bik Metalfscher@biferiin®R alRBubstrdVaiNehddiwiad. WOr i n
Al um ' ni.unmoxid al s keram sches Oxid verwendet w rd.

§5 5. Verfahren nach Anspruch 1, worin ein keramisches Oxid als Substrat verwendet wird.

6. Verfahren nach Anspruch 5, worin Aluminiumoxid als keramisches Oxid verwendet wird.
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11 1'| I I‘851 FTTKET kkkl | 11| 11 TNL .EP 0 285 051 Bl .J7. .Verfahren nach
Anspruch 1, worin ein organl sches Pol yner als Substrat vervvendet wrd. 8
Ver f ahrien nach Anspruch 7, gef U | tes Epoxy-Pol ynmer als
Substrat verwendet wird. 6 9. é@?@ﬂﬁeﬁfnach Anspruch 1, worin der

Kl ebst off aus ei nem nachgi ebi gen Polyner mt niedrigem Zugrmdul I m
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par un transfert direct de chal’eur ‘a partir de gaz chauds inertes. 12

I ITim ; litle 1lills nill 110 111 EP 0285051 Bl 14. Le procede selon
ia revendication 1, dans lequel on utilise corme substrat une grille de
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tevendiga

| " al ur nft E@Eﬁ i‘é sgﬁp%ocgegggsgggn&f‘%‘eb%\?gﬁ | cat%ﬁéj%b&% ?’Qﬁ&gf‘a“’%‘%""’d‘tI lise
comme substrat un polynbre organique. *o 6 Le proc6d6 selon l-a

revendig ald pocsds sakhs revéhistton ekt hdublSR uBIRE BB BkaBEN dfdeR@laiiis. e epoxyde
charg6 de verre. 9. Le procdM solon Ia revendication 1, dans |equel

| ' adhesq. f Leprocsas Beidni 14 ke@endication P, aiys sl o QR Corfii@biydd détandiduib lab eatimehu| e

d elasticite en traction a |'etat non charge, une Tg inf6rieure A 140-C et
une Vi Stiote procéd® selon la femdneication 1 ,clahs idquil dRaitilise Aorhrae $ubstaturetolymérecheganiyue.
contrecol | age. 10. Le procede solon |la revendication 1, dans |equel

I _adie6 s f Le procgiéraelon tlme)vqﬂdmtwpdﬂ yansriequeli i wiiss copnet substratiog poleméte Bbwedsi it 6
en tracti emrgddeverre. & | ' etat non charg6, une Tg d'au moins 140 C, une T..,,
c'au uwoins 230 * C et une Vi 5005|t6 inf6rieure a 5000 Pa.s A la

t enper & ubpPrEde aﬂ? I gqypridiggtion 1, dans ipquel [adpgsit gel cg@ﬂ%d'%gdmm% APols 9 et
10, dans fg.”g iuéedue t151‘e agtion. 4| §'PI 'E°€I$fhﬂ9‘hh‘"? he[MEReURA J&0 ;?o?‘fﬁ‘é?"é‘é’s'lel gi des

et sBuple %ta'Bp%‘ﬂ'l"B Fqé.‘"?“’@\FQ?rdl cation 1 dans I equel I adh63| f
%Slt S;: hglregge rS é}s{ i}élg lre%gndfl Qﬁtn og\ggdégétle(li g:ggsn‘ e%ts co 1 Iolly grl:a? |cIa ay(?l:(lﬁ :%:almogf
12, dans 6§'d
ngﬂagol i queﬁqé% 1 %ﬁ%%?o@%&%dﬂ@gﬁﬁpga r evghﬁl‘g? catl t(3‘;r?96%8§dans I equel

h6eq) brogsils $813R1188 reRdithtioh£® 010y Aetdl REF radhési bét YeOhdBRE Stunt MBEEEIHRNES,

| es poliyepdmmwraingrecaisepes. | es pol y6therim des, |ee pol ynbres et
copolynbres dui nylon, |les polycarbonates, |es pon(oxydoes de- phenyl bne) |

| es .ip.1@l Ua groaidd salon rop@hdicasdnet, sians! leiel0agiidkif ot lohadgs dbupdictlediinemet elviséis
st yrzy'né, infédounss 302y Iin (B endis) dia solidési thawinodonductewrs.a de | " acrylonitrile, |es
copol.ynbres du butadiene et d acrylates ou do npach'ates)

i # | d8slalgrosddgrasien latrevandinstiop] t2 dsnsolaquel les [salides [thermasenducteurss gong tuor|stitygss
m-l ariges d'argent métglique.  * 14 3. 1 , ;* r 40 46 50 56 .il1111

30 14 Le procédé selon Ia revendication 1, dans lequel I'adhésif est choisi parmi les polyarylates, polyétheré-
' thercétones, les polyéthercétonecéiones, les polyethenmudes les polyméres et copolymeres du nylon,
les polycarbonates, les poly(oxydes. de- phényléne)' s "?éters et copolyesters, les copolymnéres du
butadidne et du styréne, les coponméres tadi rr ;pg de l'acrylonitrile, les copolyméres du

p%l? Sfes du styréne et d'acrylates ou méthacryla-

butadidne et d'acrylates ou de mémaci'ylaﬁesﬁfl ' 6o

g tes et leurs mélanges compatibles.
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