5 1239631 . FIG 6 is a side elevation

of the assenbly the entire bond area on both workpi eces. of fig. 5
duri ng theronoconpressi on bond- The flow of the lead netal in the area
ing in accordance with the invention. -19- against the land netal 12
contributes to the FIG 7 is a side elevation of the device of

uglity of the bond. [ : When
bonding is conplete, ran’ﬁfgﬂﬁ!@ﬁﬁOqu@l\@ﬁEVSA q evation show ng a
raised and wire 16 is remMERSXWOQWFERENGEam | ead device on a
substrate reg% ,fn@f of the bond can be checked by exam nation
ultrasonic b accordance wth an- of the inpression left in
wire 16, which is ot Héra OFRBHRIgREANS G StEMea gonaslized partial response signalingan

exact repls cgGPRS) t&emﬂq&eh@&@@ﬁi%% ensate for mtExlsgmb%l ixﬁerPeréche 1o :ﬁiéat' on
of the assentﬁ)rlg&/ cqur se grea era destry

FIG 10 duri ﬁ}%gq;msge%{smtﬁgc of data to bc transxm;@ e ecggcbfromalgnal
FIG 10 is acmsmaﬁbcva*hiswﬂgmm@mmmabh inclddes awlapﬂ&tyw dxgmmixﬁsseh{chbond

to the parts in or tra oni.c pondin I eces
because of t & TeHl Cﬁ‘i“f‘?hllw po ygBP‘ar’%ﬁlP? agpe H%“F QE“V@PM@&& €0 a
thin film mieotﬂsdsmgnnlfp@uns aﬁlp?e@déd Im’rhb(!fdﬁisrhﬂteﬁht adcordance Withéth§GP-‘Rfo ate in

accordan ' exampl e,. nLu ni
orhodi rreﬁ@ ‘é‘ﬁe&l{ﬂrg@@? gg&#ﬁus%ﬂf he'particulas &ﬁﬁm anwffgleaﬂg@ OXI de
films Fprecoded signad peintiefoe trausrhission sba:npmgx repion idemital foethé polylgoeal s
- thereof can Q%l cadily assenbly of FIG 10 during ultrasonic bond-
control | ed by®anodi zi ng, they are preffered i ng;
as the conpliant nmediumin this enbodi - FIG 12 is a perspective view
of a | ead ment. Other materials can be enpl oyed and frame for a
beam | ead devi ce or devices for paring materials used to prevent bonding
use i n thernoconpressi on bondi ng; of the mediumto th workpiece,
but part - FIG 13 is a side elevation of a jig for i ng
materials will of course be avoided use in ultrasonic bonding in
accordance with where they m ght present a contam nation t he
i nvention; ) pr obl em FI G
14 is a plan view of the jig shown Since gold is a relatively soft netal
com in FIG 13; ' pared to alumnium it
m ght be expected FIG 15 is a cross-sectional elevation of that
the wire, 16 would seriously deform or an alternative enbodi nent of
the jig of cut right through | ead 14, but this is not FIGS. 13 and 14;
the case. Sucessful bonds of gold Ieads have FIG 16 is an el evational
view, partly in even been nmade using nickel as the com bondi ng
of a silicon single crystal chip to alum nium a substrate in
accordance with the invens- The foregoi ng bonding nethod results in
tion; in fewer unsatisfactory bonds than
result FIG 17 is simlar to FIG 16 showing fromconvention
ul trasoni ¢ and t her no- t he sane parts during bonding; and
conpressi on techni ques and the individual FIG 18 is a partia
perspective view of a bonds are of superior quality and indicated
machi ne capabl e of making either by shear-peel tests. 40
conpressi on or ultrasonic bonds in accord- The following is a possible
expl anation 105 ance with the invention. of this
superiority. It would appear that in FIGS. 1-3 illustrate bonding
of a single any particul ar-.case,--and-assum ng a const ant lead to

athinfilmon arigid subs bopding, time, that there is a range of
t ot al i nsul ating substr ﬁﬁ ﬁﬁ i\ tallic bonding energy which

wi || produce a good | and surface thereof is placed

bond and this energy can be on a rigid support (not shown).
A lead 14 tween nechanical and thermal energy in any is placed
over land area 12 at the desired desired way. If insufficient total bonding
poi nt. For purposes of illustration, substrate energy is applied, the | ead
w Il not adhere 10 is a high alumna ceramc, and | and area
satisfactorily to the substrate and nay be - 12 and lead 14 are both
gold. The com pulled off. If too much bonding energy is pl i ant
mediumis in the formof a wire 16 applied, the lead is damaged and wil |

br eak of an oxide filmformng netal such as al u- when pul | ed.
mnium A heated ram 18 initially cl anps In bonding with a conpliant

medi umin t he workpi eces to the support and, as pres- accordance with
the above enbodi nment, the sure |s applled wire 16 and Iead 14 com

o e, Y M 1 [T o M o v N Y o . o




