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HAN HHR |sC2 2AI A 3W (54) A METHOD OF ELECTRI CALLY CONNECTI NG AN | NTEGRATED
Cl RCUI T COVPONENT TO Cl RCU TRY ON A SUBSTRATE (71) W, KABUSH Kl KAl SHA
SUMA for which the ultra-sonic technique is ap- SEI KOSHA a Japanese
Conmpany of 3-4, plied. In therno-conpression bonding tech- 4-chome, G nza,

Chuo- ku, Tokyo, Jgpan niques and sol der-bondi ng techni ggyes, the do hereby
decare the inventiaon g g lintegrdgted circuit chip st be heated and
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us “and the method by mhlch it is to be by the heat. Mreover, the surface
of ‘'t he perforned to be articularly described in integrated circuit chip
and the termnatals and by the follow ng statenent: must both be of
mat chi ng constructijn. This invention relates to nethods of Thus the cost

of the integrated cijrcuit chip 1Q electyical ly connecti ngy.i nt egrat ed
ciréurt may increasge i tQJ§ difficulit to produce 55 onents to
circuitry on substrq t Na/fratichi ng gonstruction reliébiy. For this
Conventional ly, a wir el © dehipinue reason face-down bonding
t echni ques have is 4sed NHhedE=ETR egr at peeedsreurtryt1 C) nct been used
to date to bond an in- N -CLEEEELb<tra gLOr boar wever, tegrated
circuit chip having fa | arge nuMb4E=ES t hese Qd& S, <kNt ¢gnated circuits
include a of term ahﬁ to a cirdEe=bodrd. %EP f. Qj
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ar ge nunber of conponents and al so have According to one aspect of the
present a considerable nunber of termnals which invention there is
provi ded a nmet hod of have to be connected to the circuit board.
electrically connectlng an integrated circuit The cost of wire bonding

increases in co
t he nunber of te

r

be connected to t

each of many pro
of the integrate
conponent on the

bon- the term nal

many term nals

b
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froman i'ntegrated circuit are bonded to a adhesive to correspondi ng
terminals of the circuit board at.
bondi ng techni que the surface of an /
re- integrated circuit chip and the adjacent noving, either partiaHy, or

conpl etely, 3(
forred on the
t he i ntegrat ed
the in- substr
This is generg
The net hod nay
used to hesiy

N,

{YENES

Cert

surface of a circuit board are put face-to-
) ace apd termnals on t
nd/ or directly con
al s being nade of

JEEEEUm

onent
term

i

e

-

the sane tine.
The net hod may i ncl ude.

In one

circuit board are
cted to term nals on

substrate. such
the step of

al um ni um oxi de
of

egrated circuit chip.

| ed a face-down MOndi ng techni que.
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dat e and enpl oying, for exanple, ultra- ponent is positioned on the
subscri be. sonic bonding techniques, therno-com According to a further
aspect of the pre- pression bonding techni ques and solder sent invention
there is provided electronic bonding techniques have the follow ng
circuitry conprisiing an integrated circuit 40 meaknessgq

coRponent havi ng pl g of termpals 85 Utra songg! bondi ng techni ques
may on each of iC E§ s Bt ¢d a sppt of an cause de tions, cracking
and distortion inle i 84l y|conductive adhesive, the ter- t he I ntegr at ed
circuit chip. dueto Wpkbkifon [E=EEEal § of the integrated circuit conponent
and it is difficulft ""oI EgEitfons, e.g. being positioned relative
to correspondi ng q #, (EEER-spnic power and the tinme termnals of

a substrate, sot a_Lthe ter- ) ——
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2 n1na|s on the integrated circuit conponent noved prior to bonding the
integrated cir- are electrically connected to the corres- cuit 1 to the
circuit board 4. Another solu- ponding termnals of the substrate by the
on to the problemis to nmake the ter- electrically conductive adhesive.
mnpimals of -the integrated circuit 1 and the 5 The term nals of the

i ntegrated circuit CIrCUIt board of a material sugh as gold 7
conponent and/ or t alls of tme on whi ch i nsuai®dng oxi de films do
not
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substrate may be ade of al umi ni um or of
It- i | - be appreciated theft the nethod Preferably the adhesive is in the

f orm of
scribed ove is far
circuit board. o
is {lAustrated, mer
of exanple, in the

drawi ngs in which:

I ntegrated 15 Fig
circuit board 4. 8
circuit board 4 may

Fow fomy e mden.
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according to the present
easier .to performthan 75 The substrate nmay be a

i nventi on de-

form gold.

10 a paste.

bnvent i onal face-dow bondi ng techni ques. The invention
2l vy Qls reliabijity is inproved d costs are way
acgg )80 | reduced because any des d material may
: be used for the rmnals of the
ir e IR pef=pBstije view of an in-*™circuit | and the
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fa

trical connection to circuitry on a

cirtuit board, by a nmethod according to the present
a thin filmvention;
circuit board. The circuit board may be 20

circuit board or

showi ng the in- forned in any desir

substrate franme, a printed substate or
in- athick film

and

Flgure 2 is a side view

ed manner if the area 85 tegrated

ci RcuMi t conponen of Flgur +A—whj ch the term nal sS4 be bonded to the
electrically conne e circuifry on integrate ircuit 1 is flat
because the con- at e. A3 ductive paste spots
3 are printed ont e odi{saggardj n nt in- integrated
circuit chip and not clE==25 vent i pn of bopdéng an integrated
circuit cuit board i i3 s 94?% nponent or chip | to a
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oF board 4 is illustrated in Figures | and 1. A method of electrically
connecting 2. An electrically conductive paste spot 3 an integrated
circuit conponent to circuitry is printed on each termnal 2 of the in-
on. a substrate conprising the steps of 30 tegrated circuit chip 1. It is
desirable that printing a spot of an electrically condugjve 95 the

congctive paste gpots 3 do no adhesi ve on eachduf a plurality of
ter= lap the termna g i iting tech- niinadg of the integrated
circuit conponent [ni mask, an injecting and subsequently
positioning the int e etc., may be used to produce circuit
conponent on the qubst g the conductive paste spts. The
t hi ckness the term hted circuit com 100 of the
conductive paste gpots I PONe et ncal |y connected by
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50 [err]n1 After the conductlve paste spots 3 adhesive to corresponding
termnals of the have been printed on the ternminals 2 but substrate.
before they have dried or been cured, the 2. Anethod as clainmed in
claiml in- 40 integrated circuit if is bonded to the circuit cluding
renoving, either partially or corn- 105.board 4 It is possible that during

t hi s_bon-  pletely, alum nigum—oxide]formed on the di spreadi ng or

di ffusion of the contm=t i n@ls of fthe integrated cirgyit com ductive
paste spots nmay caus en{ ter- [ponent and/or su®wrate, the said
termnals mnals (no Es=tse Circuit board 4 being nade of

al uninium 45 to beg rt ¢Z===hi 5 probl em can easily 3. A nethod as
claimed in claiml b¢=a8i degd by cont roI I | ng the pressure ap-

i ncl udi ng curing the adhesive
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plled between each |ntegrated circuit 1 and tegrated circuit conponent is
p03|t|oned on the circuit board 4 to avoid undue spread- the substrate.
ing of the conductive paste spots. The via- - 4. A nmethod of electrically
connecting 50 cosity of the conductive paste fromwhich an integrated
circuit conponent to circuitry 115 the conductive paste spots 3 is formed

is. \gn a substrate substantily as—-herein de- arranged so tgat it will not
spread nmerely scribedgnth erfence t ¢ the acconpanyi ng der the wei ght
of the integrated cir d ngs. chip 1 itself. Next t conductive
paste. 5. El ectroni : I §ing an in- 55 spots are cured if
necessary. 7 =t t {conponent having a plural- 120 An
exact matching constru t = y {of termna ach of which is
printed = ‘m o
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terminabs 2 of the integrated circuit 1 and a spot of an electrically
conduétive ad- of the circuit board 4 is not absolutely hesive, the
termnals of the integrated cir- necesary. Wen the termnals on the in-
cuit conponent being positioned rative to 60 tegrated circuit 1 and/or the
termnals 5 of corrsponding termnals of a substrate,, so 125 the circuit
e termnals on t)@
(

board 4 are.fornmed of alumg integrated circuit
niom a coating of ' q rms conponent argtelectrically
connected to the t n tthis coating acts as an i% “correspondi ng
termnals of the s saating film Therefore, it is desirable
that the electrical ctiEEE=adhesive. 65 this insulating filmis
br oken down or re- . Cll==C ¢ircuitry as cla‘.li med itn 130
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2 ‘mi'nal's on the integrated circuit conponent

noved prior to bonding the

i ntegrated cir- are electrically connected to the corres- «cuit |I to the

circuit board 4. Another

tion to the proble
mnals of the integ}

and/ or the term nal
substrate may be nqd
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‘gofd. - ' It will be appreciated that the-
met hod Preferably the adhesive is in the formof according to the present

i nvention de- 10 a paste. scri bed above is
far easier to performthan 75 The substrate nmay be a circuit board.
oonventional face-down bonding techniques. The invention is illustrated,
ngigly by -Thus relianbli‘ ' led and costs are wgy of exanple, in
the”acconpanying rgelCeg*hpc desired material gy draw ngs in
whi ch: D, or the terminals & the integrated 15
Figure 1 is a perspeckk in- circuit | and the circuit board 4.
80 tegrated circuit o el ec- The circuit board 4 nmay be a
| ead trical connecti® n a substrate frane, a printed
substrate or circuit board, ——
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by ‘a method according to the present in- a thick filmcircuit board or a
thi'-n filmvention; and _ circuit board. The
circuit board nay be 20 Figure 2 is a side view showing the in- forned
in any desired nner if the area 85 tegrated circuit conmponent of Figure |
i n which the tern% nals to be bonded to the electrical connected to the
citcuitry on intlegr d@ cyit 1 igq flat because th on- the substrate.
ducti ve paste sp(1t sgr ¥ i fted onjthe A nethod acc ing to the present
in- integrated cir ::;_-1. gnd not Jon i ntion of bondi ng an

I nt egrated ci rcuUt el (] | 90 component or
chip | toacircuit 4 e |=HAT VE}EL | 73 iboard 4 is
illustrated in Fijgures | == A et fdg- of 5@:4_ ecé'r_fiapal | y connecting
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2. An electrically conductlve paste spot 3 an integrated circuit conponent
to CerU|try Is printed on each termnal 2 of the in- on a substrate
conprising the steps of 30 tegrated circuit chip 1. It is desirable that
printing a spot of an electrically conductive 95 the conductive paste spots
3 do not over-ladhesive on each. of a plurality of ter- lap the termnals 2

and\go a printilng tech- the integrated circuit conponent nique
usi ng a netal S n e¢ting and subsequently postioning the
I nt egrated tecqﬁ , used to produce circuit conponent on
the substrate go‘t h Ctive paste spots. The thickness the
termnals on the i tRed L eerkldbdddnng Ne conducti ve paste spots
may be 30 to pon I | $8.20 the 50 [err]m After the
conductive pastje spots 3 a t‘~ g termnals of the
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have been printed on the ternmnals 2 but substrate. before they have dried
or ‘been cured, the 2. Anethod as clained in claiml in- 40 integrated
circuit 1 is bonded to the circuit cluding renoving, either partially or
corn- 105 boand 4. It is possible that during this bon- pletely, alum nium

oxi de formed @gn the din ng or diffusion of the con- terminals of
the integrated ci i e paste spots nmay cause adjacent ter-
ponent and/or {s . termnals mnals (not shown) on the
circuit board,4 im ni um 45 to becone shorted; this
probl em can e#sil AS Cl ai MR aiml or 2 110 be avoided
by controlling t I it ngtdi ng cur t he adhesi ve when the in-
plied betweenTeach integraIEEEEir¢U|§L and t@griated circuit conponent is
posi tioned on ' = = TEORE 4%
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the gircuit board 4 to avoid undue spread- the substrate. ing of the
conductive paste spots. The vis- 4. A nethod of electrically connecting
50 cosity of the conductive paste fromwhich an integrated circuit
conponent to cgircuitry 115 the conductive paste spots 3 is formed is on a
substrate subgt antially as herein de-- arranged so theit it will not spread

mer ey scribed nce to|the acconpanyi ng under the weight of the
integrated cir s. chigp | itself. Next the conductive paste 5;
El ectronic cir i|sin ar i n- 55 spots are cured if necessary.
tegrated circyi a plural -~ 120™Af"gxact mat ching
construction @ Eﬂ'rals b each of Emhlch is printed term nals
2 of the integ E=d| a spot” of an ~I ectrically conductive ad-
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of" the.circuit board 4 is not absolutely hesive, the termnals of the
integrated cir- necessary. Wien the termnals on the in- cuit conponent
bei ng positioned relative to 60 tegrated circuit | and/or the termnals 5
of corresponding termnals of a substrate, so 125 the circuit board 4 are
formed of alum - that the termnals on the integrated circuit nium a
cgg}ing of -al um ni um ox} der+e+A5— conponent are electrically connected to
t

t her eon and ¢/ tihg actsf as an in- corresponding termnals of the
substrate by suFat ImM Therefore, it is desirable that the
electrically c ' adpasiye.| 65 this insulating filmis broken down or
re- 6. Electro ui s [l ai ped.n..
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gt ' 1 525 148 |
3 eldim5 in which the temnals of the in- any of clains 5 to 8 in which

the substrate tegrated circuit conponent and/or the ter- is a circuit
board. minals of thé substrate are made of alum-  10. Electronic
circuitry as clgined in 15 nium _ claim 5
suybstentially a here n d red—5 7. Electronic circuitry as clained in
wi th reference Wn in the ac- claim5 in which the term nals of
the in- conpan | tegraked circuit conponent and/or the ter-
m nals of the sy %=E=of goLg 3 J. MLLER & CO
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6
8. El ectronic C|rCU|try as clainmed in Chartered Patent Agents 10

ahy of claims 5to 7 in which the adhesive . Agents for the Applicants
is in the formof a paste. 296/ 302 Hi gh Hol born 9.
El ectonic circuitry as clained i n London WC1V 7JH Printed for
Her Majesty's Statjonery Ofice_hy The Tweeddal e Press Ltd.,
Berwi ck- upon- Tweed . lijshed atj the Patent O fice, 25 Southanpton
Bui | di ngs, London, qu frlom whi gh copi es may be obt ai ned.
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