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possess thernal expan5|on coeff|C|ents in the sane range as glasses
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_ . The following examples illustrate no. 4,8,9,10,13,17,19 and 20 certain preferred embodiments of this in--
50 vention but are not intended to be illustrative of all embodiments. All other examples represent comparative
-examples. '

Example 1 Preparatlon of Glasses

- 5§ A total of twenty-eight (28) glasses were prepared by blending and heatlng TeO,, vzos, and Agzcoa and
' PbO (as needed) to 650°C, (or greater) then quenched on a metal plate to ambient temperature. In these prep-
arations the Ag,O was added as Ag,CO, which decomposes to Ag;0 at elevated temperature. It is recognized =~
hat other compounds can be utilized to similarly obtain the metal oxides. The compositions (calculated as -
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..'25 1 aI ong vvrth a h| gh bor i ng por nt organr c solvent and a pol yrrerr c E
bt nder ‘t he preferred metal for use I's silver. Such adhesives, because of
'the T'ow sof t eni ng poi ntof the gl asgfgasssMAdmre a lowerfiring terrper ature to
achi eve.a good bond than conventional die attach adhesives. Generally, the "™

firing te err ferably [err] or lower. Because of .. i
this sem %ﬁ%ﬁ%&?‘“&'&ﬁﬁ%ﬁ %dgri]%ﬁglsensr tive to tenperatures in ex- 45 i

cess of [err], ‘can be attached to substrates by these adhesives. EXAMPLES -
The followi ng exanples illustrate no. 4,8, ¥abls I3, 17,19 and 20 certain
preferrgd enbodi ments of this $umabp) of VENsS Tonbt i rves Matpiretiended to be
‘il'tustrative of all enbodi nent’s. Al of hamowxaiwe®es represent conparative:
exanpl es. Exanple 1 Preparation of G asses 55 A total of twenty-ei ght
(28) gl asses were [Seepdeed by bl endi F&Pand FeBsing 3Lr] ,BBd [err] and
PbO (as needed) to 650C, (or greater) then enched n a rre al plate to
“&dnbi-entswt enperature. X n these prep- z%[er on%gt e [er ded as [err]
t

whi“Ch deconposes to 2Zerr] at elevate is re )gni zed hat

ot h&f' conmpounds can He utilized to s 3 arl tar riatﬁ OXi des The
conmposi tions (calculdted as 3 1%93 416°B1 wel th %o& metal “oxi des)
~are summarized in TaRgle |I. Table I ) 35.4 0 2.6 Summry
of..d as™8. Conposi tiong Prepared Am)ungl (-;Wt% 2§agrp_| € 18.8 K S “[err] - Satc
Lerr]  [err] PRO 10 50.6 28.9  18.4 2.1 58.4 . .
2 41.6 | 0 - 90 2 48.5 B0 17.538.56.7 0
7.5 3. 10 48. 2 ) RN.EG 21.47.5 13.8 @646 :
45 1 32.2 116. 4 6.3 5 47.3 269 25.8 63. 70 " 36.3
®oe 12 . 62.027.1 3354 1970 7.9 2.6 7
51\7’ 29.5 8. 8 08 59.9  32.3 5.950.62.0  28.9
18.4 2.1 9 431 88 229% . 5 0 17.50 . 6.7 10 .
38.0 21. 6 123.8 26.6 11 ;g_-?’ §91% 2200 47.938 26.9
'25.8 25 0 12 29V 5.4 +¥ 19. 7.9 13
59. 9 32. 3 1959 2.0 1 s 1590 203 7‘7}'33 22.2
o 015 7087 3/ Z3o0 f 9.8 16
1 .8 . 7,7 7.1 _
60.7 . 17.3 22.-0 02598 %5 Fe Ik -
.55.9 .. . 15.9 230. 3 7.8 184s. s 13.0 41.4 547 15.6 .. .
29.8  ®. . 019 o Zg; n.14.5 o 273d.9 - 7120 e
1 46.5 13.2 233. 8 6.5 2 8.7 22.1 4%855 _ 13.0 ... -
"41. 4 0 22 24 . 5583 0 8.4 11.492.3 o ©10.9 23
"60. 8- 8.7 2522. 1 8.5 84.7 7.8 29.8° 59.8 - - 8.4 ¢
32.3 '35 0 . . ' o
’ " “These samples were retained for use in later experiments. n
Example 2 Calorimetric Studies
AL 40 Powdered samples of each of the glasses prepared in Examplelweresubjectad tothermal analysrs on.
T a differential scanning calorimeter(DSC) heating at a rate of 10°C/min. to a peak temperature of 450°C. The
glass transition temperature (T,) and crystallization temperature (Tc.ys), if any, were noted. The results are pre-
sented in Table Il
4
50
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25 - 547 7.8 +.29.8 . .7.7 35 These sanples:
vvére ret ained for use in later experihents. Exanple 2 Calorinetric. St'ud‘i'_'eS‘.i.":'
40 .~ '‘Powdered sanples of each of Eploofi4repaes prepared in Exanple | were *
subjected to thermal analysis on a differential scanning cal orinet er(DSC)'.

heating at a,rate of 100 nmn. to a peak tenperature of 450C. The. gl ass.
transition terrperature [err] and crystalli ngt enperature [err]; if any;

were noted. The results are pre- senE%@L dstid® 50 55 4 "EP 0 393
416 Bl Table 11 Sunmary of DSC Tes ) Sample :

[err] . r] 1 oC 271 (°C) o '409(‘
2 ¢ sanig ] ¢ LD oy 3 s 235
347 10 1 4 251 - 236 409 . N5 L
261 ' aNC 6 258 260 424 S NC 7
237 3INC 8 235 236 347 .~ NC 15
9 e 4 236 - 236 NC 10 MY g3y
Ncg 5 223 261 329 1% o
‘NOYGLASS13 6 25356 w  Nc1a
275.. L 7436 15 = 260 pa - . NG
16 5 236 26 38317 ¢ 232
NC 18 .18 g 217 2 352 1%¢ . T
o igc 20 2 % owa
183 1327 22 NO GLASSNO GASS 23
227 . : _ 53 24 ' 256 209 ¥C S 331 v
30 254 - 275 205 436 310 *NC—
no crystallization ob38rved to [err] 380 The results eal that the glass
conposi tions of this #vention possess2¥ow [err] and ét' t hese conpo-
sitions (which contai H7PbO) have | ower? 2err] and are e resistant to
‘recrystalization than_ fhe equivalent c posi tions wigfiout PbQO -Further;: -
t he only gl asses forné wi t hout PbO wh did not exhigit crystailization” |
b | 21 183 327 D *
' 22 NO GLASS
23 . 227 353
, 24 209 31
s0 25 205 310

*NC = m_crzétallization observed to 450°C

-85 . - The results reveal that the glass compositions of this invention possess low T's and that these.compo-- - - -+
_-sitions (which contain PbO) have lower Ty's and are more resistant to recrystallization than the equivalentcom- - -
_positions without PbO. Further, the only glasses formed without PbO which did not exhibit crystallization in -
the DSC were observed when the V,04/TeO; ratio (wi/wt) was approximately 0. 57I1 Thus, the PbO greatly e
expands the crystallization resistant glass region. ST
L e To assess the stabilization effect of oxides other than PbO in the glasses of this invention, a series Qf com-
) positions based on glass formulation 17 were prepared. The amount of metal oxide added was 0.1 cation per
cation of Te#*, thus the weight of added metal oxide in the glasses varied. The glasses were exammed for Tq
and Teryet by DSC. The results are presented in Table Hl. :
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. he DSC were observed V\hen t he [err] ratro (wt/w) was approxr mat. eI y -
0°57/1. Thus, the PbO greatly expands the crystallization resistant gI ass
regjon.” 40 - To assess the stabi lgpapgep @igeaf f ect of oxides other than PbO. ..
izn-the glasses of this invention, a series of com positions based on gl ass
formul ation 17 were prepared. The anount of netal oxide added was 0.1 - . - :
cation per cation of [err], thus the weight of added netal oxide in t he- -
glasses varied.” The gl asses were exanTapdd IXIr [err] and [err] by DSC. 'The
results are presented in Tabl e Besults/6F RRIidg Testing FP 0 393 416 B1 Tabl-e FE
Resul ts;of Oxide Test] ng %)@oEit[on (Wt T T O her [err]

[err] EX No. Q(i.ge T [err] - [e_rr],_"'
Remar ks 10 1 60.7 © 17. enerl2. 09 nonécryst 236 - . 383
2 - Bo. . 15120, 20.08 $ Pokige 23¢c) (°C) NONERemarks - 3 3
59.5 17.0—7I.6 ~T.9 [&fr) %33 —Tone - .. 559 i
15.9 0.3 17.8 [ereop7 211. 22.0 nomsone 236 3  —58.9 . “
16. g; 21.4 22:9 Cu(§5-g 2@-3 20-3no'1|heg ilboo' ;gg - 6 xnn: C 5774 16400
20.%8" 5.4 [e}r] 2 5 1ei9 65 8 3120} a1/ 58.9" 16.8 -
21.3 3.0 ngo 24 n 33 - nor®  58.9__16.8

. .9 16.8 '3 2.9 Cu 2 |
21.4 2.9 [@r] 2437 lea BB 5.2 sanseexiEote 1adh —59.3
16.9  %1.5 2.2 [erggly 268 2.3 3.8%0° 241 Semoreote 1 10- -
57.5  16.4 820.9 8.2 [®6J8 21248 2.9 Tio, 2MOne 20385 Not essebdoktd bLxi de

di d not corrpl9et ely nmed9%.3t 016.8r m%l-sxssz ZASi@}uOVWB it c386 be sewss rHatlPbO is

the only oxi ¥ which febt sl&dnplEe2l yS1Me@y m 28yl assn¥Mi | e reddTing 25 or

rrar ntargr ng, t.he | ow [err] and reducing the tendency to crystallize [err].
Ie4|3§%rll |g“&é§£ urability of” the

gl ges of this |nvee‘f| on ?é\i%ev\g?ter se%g'ry-l;% gl asses g%sg Exanmple | were - -

formed 30 into 1.5-2mm di aneter beads. Wei ghed gl ass beads were pl aced in.' R

-a seal ed contagishidin, it6aR bédedn thgt PbO isthe dhly ositeé Wikdnaffls ovmpitely &T6hm BRjiaRé Wil Rsdudkig - -

[err] fa&r &rrhaitdiningthé BW T} iTPedating theehdehey tv\erytdiiize tTh).beads were dried, then -

subsequent |y rewei ghed and visually inspected. For conparison, a Iead "'_[;

borate gl agsamples4 Dirakility otiGlassee in Witer resul ts are sunmarized In Table I'V. 35

Table: IV Results of Water Durability Testing 40 ;

\M\ei ght Change'l'omtaedurabllltyoftheglassesofth§mmqhmm\]ratgme'fqmglasgpmﬁxampleIwereformed _

Appear aqqcemg: 1.5-2mm diameter beads. Weighed glass bpadg)were placed in a sealed container containing\18 @fwed

deionized water and maintaipedst 400°C for 1 hour. After removal from the waheryt@p besdpweredried, then

7
' n o c h an ge fe@eeqyg% réweighed and visually qsaeo@ﬁeﬁqg@mpaﬂson, alead borate glass was also examined. The
sults & mmarized in Table iV. .

© 8
| ST -3 1 oA
Results of Water Durability Testing :
SN ' Weight Change e
B Sample {gn/cm2 surface area) Appearance
3 +0.003 ' _yellowed
7 -0.004 "~ yellowed
e ° no change (<0.001) ‘no change
_ 16 _ ' -0.001 slight haze
17 o change (<0.001) no change
14 +0.003 whitened R
lead borate glass 0.05 , white crust on surface
5 _ _ . .
As shown, it can be seen that the samples containing PbO were quite durable, exhibiting no changes (in
weight or appearance), while the glasses without PbO exhibited significant weight changes and alterations in- D
appearance. The lead borate glass exhibited weight changes more than 50 times greater than the glasses of
this inventian (S8amples 9 and 17)

Example 5 Use of glasses in Die Attach Adhesives

To assess the utility to the glasses of this invention, a sample of adhesive was made by admixing 1 part. |




16 B ' -0.001 T _ sI i ght haze '1
(el Change (<0 001) ~ ~°  no change 14 : : 40003 o
whi tened | ead borate glass . EP 0303 818 B1 - whi t.e ‘crust. o_n"_'
surface 50 ‘As shown, it can be seen that the sarrpl es cont aini ng PbO were .

o asses i 199 i HOHER e 4y S ol ARG e‘?ﬁ,igel n
oo ﬁ%ﬁ%ﬁ WIS AT &@%tﬁggf “

appear ance B&ﬁfg%e@*@oﬁ% Sy ot 6E R Rou madd

ti'nes’ gr eapghturb RRR rdtd 6% IVGARN. Sahd Maintathh
Exanpl eg5 | fn. 18 laMBiSR Sonipbratlle At t ac Adhe5| ves To assess the utili: ty to

‘the: gl asses he étfdhgth bfheDOAd wais theRasseusd o a @bbaait ARtbr¢b tibanalyEes ndliye rdlis bofdllng l* ;
part 6 by recondfed. TAL adbmpéredithdfe periorRance bBIMAT 20 a die pitach adhediveliiatiateli byJohn-
~Silver, a bonglattheyilhd.)agd QMUINZ Ca diobtiactnddhesivethatke(dd by Quanium Nzitsrials, inc.) freated imehe

then used sameabenner!The redulté sreprdentéd iTable Vi | i con die to a bare 92% al uni na.
‘substrawe by applying the adhesive to the substrate and placing the die on o
|t§\$urface drying the systemat 80C for 1 hour, heating to peak tem - - o

perature at a rate of [err]/mn, 0430 .|n% at peakterrperaturefor _10
mn., followed by a cooling at == JE/TRERS Ve SBFHS ent tenperature. The *
-strength of the bond was then assessed on a Sebastian Il tensile test

"performance of JMA720 (a die hesi ve marketed by John- son Matthey'

anal yze¥, and the node of falgegﬁef.%@%recorded This was conpared with the-
1ne:) and QVisadle ( a die attach aa esi ve markepgehAy Quantum-Materials,

Inc.) treated Tn the same nafner. TN& results are—presented in Table V. 10
Tabl - \y,Summdinyentioddesi ve Test35015 Peak #, ngxgg‘femg)-[@hg;wia@h%?e

Resul, ts 20 | nventi on - die/BrdidKg( 97 | bs)
coh€sive failure - die broke 375 . 52,52Kg(108 | bs)- cohesive .
failure die broke JM 4720 375 52,5261108 1bs )~ cohesivaSead) (e 1b) - _
adhesi ve failure 375 . 4, 08Kg( 9 Ibs) - adhesi valiédidoke e C]VI 2412
350 25 M 4$0°00Kg(2 | bs) - %he& ve f re.3Q 375 3, 69Kg( 8 -

1bs)- adhesive failure As showt "It can § 1 ?ﬁheﬁi‘fﬁéab?d#ém ve of
this Invention formed a strong nd under gt djti Exanple 6. ...
Thermal Expansi on Coefficients of the G aségéﬁ%c%gses%hf ??‘ﬁ'l"ﬁ/ of B
these. gl ass@MIi 2dX2eal i ng gl ass 3gppl i cat i ORSgorRE " 1R~ SHRBLR/LC gf icients .
over 40%the 25-[err] range were neasured for several represen ArTve gl asses .
of this invention on a therno-i3&Bhan- i cal3,egjgl(sag§).(wt};sw£hgaug§éjl ts are i
-reported as parts per mllion expansion per [err] (ppm.[err]) over thi soon ek
t.em..

As shown, it can be seen that only the adhesive of this invention formed a strong ‘bond under these con- R
35 ditions. ) S

'Exarhplo 6 Thermal Expansion Coefficients of the Glasses

_ To assess the utility of these glasses in sealing glass applications, thermal expansion coefficients over =~
A/ 40 the 25-150°C range were measured for several representative giasses of this invention on a thermo-mechan-
: ical analyzer (TMA). The resuits are reported as parts per million expansion per °C (ppm/°C) over this tem-
perature range, and are summarized in Table V1. . o

45 Table VI
. Sunmary of Thermal Expansion Results
Glass Thermal ‘Expansion
Sample - Ceefficient (pom°C)
9 - 16.7
10 ) 16.8
16 14.7
w 2 19.2

The results demonstrate that the glasses have thermal expansion ooeffioienﬂy of appmximately 14-20. IR ER
ppm/°C in the operative tempelalure range. _ _




'*3"b'é-r"ath'r'-e‘range, and are surrmarl zed in Tabl e VI. 45
“Table VI d ass _ - Thermal Expansion Sarrpl e

Coeff|C|ent (ppr’r{err]) 50 EP 0 393 416 B1 -9 10
- 416.8 16. . 14. 7 17

17.1 20 Th t S at-----
the gl assegs, E.::i d%{t l]Tlh; Etillt of these glass ]aasgah?tgi@gs e‘?\géug %}sI %ctelra% z‘f?'ﬂ%;‘
ppni[err] |n eoperatlveterrperat re range 393 416 BlT ;
further assess the utility of these glasses as seal | ng gI asses bl ends of =+ . i
glass 13 with ceranmic fillers weEeblex¥Eined on the TMA. The results. are

- presented in TalSusmaty of SThermal Expansion Results with Flllers ~Table VI

‘Summary of "Ther nmal Expansion Results with Fillers dass

W. % credner ml Expansi on 10 gSanpl e Filler Type
FirllT'er ff|C|e err]) nua% |te
25 o  Sample M : § rcryptw%gff_i 1 & e

5.5 13 am)rp : 7.5 6.9 15 These Con e

resdlts dermns ate thaty L" qgﬁ: expaygsl on coeffjoj.gnt. can be gr eatly'--'.i"

‘reduced by useﬁ)f a cer- iBlca |t 33s apparent tg@t nmany - o

~modifi'cati ons and vari ations of this invention as herei nabove set" forth mi”y

5
e ;;2,%“ o pa ”ﬁwwh%}he@m%@'eiv'ahﬂ%% Pegahe %w%&% hiast.©
limted ont

) N a[ p 1 elong grﬁ‘ I es ren ma
A owsor t ey, wmﬁrarit K adfﬂca‘i-‘ig[i ANRS e oﬂhi pefiioe etgyt‘;hgy
12t 0409 by |e tﬁ\‘lga Ob'mré?ﬁi& Hmﬁ@ )%%t ler aMfsnde “ um OX'

to?%O% xi d erern per cent ages tot a 100 2. Al ow
sofTeni ng p0| nt gl ass conposition conprising 2t 040% bywt. sil veroxi de,
12t 040% byeigéms Vanadi um 30 oxide, and 35 to 75%tellurium oxide, ‘and 2
to 30% by wt. |ead oxide, and up to a total of 10% by w. of one or nore .
oxi de @onpDUNiay soitbrirgipeitk gfassudmbdsRiontompfising 2 RS0 % by Wigsiiodr oxideO R uDoULy W/t. Ganiadiay - - - -
t ungst en oxi deide, aind 35¢0T5%byi vddelluubiide, aod2 ©@0% by winieatiaxide ihelein albpesoentades totdl de,
‘tin oxide, zi10@ oxide, thallium oxide, arsenic oxide, nolybdenum oxide,
i tani um OXI de and antl m)ny OXI de vvherel n aI I percent ages tot aI 100 35
3. A die yangdi

""26L§§é§?e2r°‘m§-§?qmﬁ 5’&5’” e %‘“ t?'l’?ﬁ L
L e St 2

‘tellurium oxr per ce?lot ages '
"t ot al 0,s. havdienaua,ame&rﬁaoa@ntcaﬁmﬁgaw@m.{ferr] or | ower, wherein- the '
ratio of (a)/ ({a)amstaselbctbdirolite droup/bonsiimy of silveradoldoaad pdiinam] ang - of C aim 3, ..
wher ei n- t he nmepa pmﬁeehﬂmﬂsﬂérfmoht@agbmmsmrwmprtsinggm%t&lm.d;ﬁweome 1210
_ ) . ' 40% by wt. vanadium oxide, 35 to 75% by wt. tellurium oxide, and 2 to 30% bywt Iead oxide wherein; S
all percentages totai 100, . T
\/ 40 having a peak firing temperature of 400°C or lower, wherein the ratio of (a)l(b) is 4:1 to 100 1.

‘._<

4. Thedie attach adhesive of Claim 3, wherein the metal is selected from the group consisting of flaked metal,
powdered metal and mixtures of flaked and/or powdered metal. _

5. The die attach adhesive of Claim 3 wherein the glass composition further comprisesupto atotal of 10% -

4 (by wt.) of one or more oxide compounds selected from the group consisting of phosphorous pentoxide, -
tungsten oxide, silicon oxide, copper oxide, aluminum oxids, bismuth oxide, tin oxide, zinc oxide thallium_ ..
.oxlde, arsenic oxide, molybdenum oxide, titanium oxids, and antimony oxide.
6. Asealing glass comprising the low softening point composition of Claim 1.
50

7. The sealing glass of Claim 6 which further comprises an effective amount of an expansion-modifylng filler o
such that the thermal expansion coefficlent of the glass is reduced.

" 86 '_ Patentansprﬁche

- 1. Glaszusammensetzung m|t einem niedrigen Erweichungspunkt, umfassend 2 bis 40 Gew.-% Silberoxld RS
12 bis 40 Gew.-% Vanadiumoxid und 35 bis 75 Gew.-% Telluroxid sowie 2bis 30 Gew. -% Bleloxld wobei,; o



powdered metal and m xtures of flaked and/or powdered netal. 5. The d| e
attach adhesive of Caim3 wherein the gltass conposition fur ‘
up 10 a total of 10%45  (by wkshasfaea or more oxi de commnnwmmnﬂum
sel ect.ed fromthe group consisting of phosphor ous pent oxi de, ttun§stén *

out e gl Rt B e ST B i o B4 Bt
e

oxi de, and anti nony oxl &R fegng g'r ass conpri SI ng the |l ow softening ..
poi nt conposition of CAaiml. 50 7. The sealing glass of Caim®6 which

further conprises an effective aabimNIDf an expan5| on- rmdl fying filler,

such that the Shumany of Ihermsab EXPINS Soi ith g BES i s reduced. 55
Pat ent ansprfche 1. G aszusamenset zung m t eI nem ni edr i gen

Er wel chungspunkt, unfassend 2 bie 40 270 Si ber gxi d 40 Gew
Vanadl| umxmg% bi _% Tel | fFXi.d sow ey TCT)
Bl el owi d, T sses ut| i S as

seéal i ng gl assgs bl ends M th geranic f| | | ehsg were exami ned on
t he TMVA The%‘Eesul ts art%ftétgé pé n Tagg e VII. . 5.5
Table VI Suggary of T @(Qg{ﬁaon Rssul ts W|th Felders d ass
W. % Thermal Expansion 10 Sanmpl e Filler Type
?5' | efs Tfh:se resuﬁs«gle %’;IeﬂgaQBve tllermal]e%o&w ca%ffig)'mtfa[n geggggv—re %Bt | tt':?a cer-
55 13 amic filler. @

Iti |s a pare variations %f?}his invention as hereinabove e r]:l?m;-;'
resul ts r;@f Shebiteunito el o Gt o
reducgd MplU ofly Q'Td tﬁe Wnﬁon"?sm ¥ the deltmé o?th@&?ﬁn%tcla many

modijf i cations and vari ations of th| s invention as hereinabove set forth may
be Trade without departing fromthe spirit-and scope thereof. The specific
~enbodi netéimar e gi ven by way of ex- 20 anple only and the invention Is
limted only by the terns of the appended clains. Clains 25 1. A low

sof t essi ng. palowisofsning soint glagsaeinpasition wowpising2itonP by wb sik@%ixide; 120 40% by wteranasliund e,
12 to 40% byxide; and\3§ teet$Pi by ws telliium oxide, B8 2 toB0%DYwh ieadexidet wheraln dll pancentdgdetotahnd
2 to 30% by"Wc Iead oxi de, wherein all percentages t ot aI 100 2 Al ow

softenin ass conposi tion co | in 40‘V ver o | de, e
12to 40%by@Rew” °°'“P°s m %gzzif d 2 -
to 30% by ""ﬁneefr%‘ tﬁeg ﬁg,%g’f" A Q'E?;’ Lo
oxi de_conp ogwuem& ﬁ&é i e Jino .glaﬁ d

‘tungsten OXb urrP&ia &ind A eLWﬂe I ¥hcblea
tin oxide, zinc OXI de tha1 I'i um oxi de, ar senl c oxide, nol ybgenum OXI de

ti t anjumsox Adie,attachadizesive campysitionicoeprising en admicare bf per cent ages total 100. 35
3. A di e att de)n et sdeates foomthogodip consistiogigfisiver, gajd, and platinuet, end of (a) a net al
sel ect ed f r ontbx dwowgdered: lovcsofieriingt oinbyglass campogiien comptising 2.0 40% byt silverroxide,r1d i b)
a powder ed, |40 byot-tvanadive opide. 35 t°g7l5$§!“@@ﬂﬁ0'm %wewnﬁ;%w%évwglezd exideqgiwrainy
wt. silver oxal@ercentapes igtalith® by wt . vanadi um oxi de, to

t el4 puoi um oRavine 2 paskfiripg PB‘PEIG‘%B@VWC on e whspin dhe ’W?(—?f @ '8!411 “biqoé'ent ages

t ot aI 10
nerer - e s SRRSO il e o S,
~Caim3, wherein the metal 1s selected fromthe group consi sting of flaked
© netal, p(SWdEhdadie anattoadhesivd oNTlimLe vilerediithé dlass edmmositidndurteovaiprised uprdtactbtal of 10%
{by wt.) of one or more oxide compounds selected from the group consisting of phosphorous pentoxide,

tungsten oxide, silicon oxide, copper oxide, aluminum oxide, bismuth oxide, tin oxide, zinc oxide thalhum
oxide, arsenic oxide, molybdenum oxide, titanium oxide, and antimony oxide.

6. Asealing glass comprising the low softening point composition of Claim 1.

7. The sealing glass of Claim 6 which further comprises an effective amount of an expansion-modifying filler,
such that the thermal expansion coefficient of the glass is reduced.

§5 Patentanspriiche

1. Glaszusammensetzung mit einem niedrigen Erweichungspunkt, umfassend 2 bis 40 Gew.-% Silberoxid,
12 bis 40 Gew.-% Vanadiumoxid und 35 bis 75 Gew.-% Telluroxid sowie 2 bis 30 Gew.-% Bleioxid, wobei



‘conpri'ses up to a total of 10% 45 " (by wt.) of one or ﬂl‘ mu"',””m

-icorrpounds sel ected fromthe group gpmagﬁﬂ;rgg of phosphorous
_tungsten oxi de, silicon oxide, copper oxide, alum num oxide, bi srrut h oxr de

tin oxide, zj rlgpgxra.gs z% esér}i{%d)% e. arseni c oxide, nol ybdenum oxi de, .. ..

titani um oxi de ny oxXl B A sealing glass conprising the.low

sof t eni g 0| AlhsziaMRsdetzuy miiedhdedi EfvdichuRfSpufikt, ditSsss2Ibis A0 Ga.26 Silboloxidl12b181 6. .
whi ch f ur t her4ocsuPel VaRfiudidxie ifdesblbis\r8 GaWwiPK Néllufdkid Gt 2HPTUGIWOT- BISGKid Spwie Bis zu
filler,ssuch ihdgadamt EGEWIR% Sindr odet PrRiveleDOxiD@MInthingers; Blsgewant Bes dp amPhosptioroxid,
reduced. 55 wWélirdnesit SiiziDmedd) Kupteroxid, Aledinisraskiewsattzxid) Zinnixid, Zakadd Thellaciotidjan
“Erwei chungs p Lsahdxid, Moljtelarpeid,Titdhokid and AbtiniGpuxid BEstBhenienrGawgipel wonéialberM\mss% :
Vanad| unoxi d aamdmefbetlagsn 75 Gew. - % Tel luroxid sowie 2 bis 30 Gew. - ' L

5. The die attach adhesive of O aim 3 wherei n the gl ass co ﬂ lir on further |

'schﬁ'f?faéf%sead 2 bbs 40"

da aszysm Iy ausgewm o {{) : 2
‘2'?Ie: Fﬁ%a @g : ; e_.%:é%gi%’%& n:ﬁchggﬁﬁ x%%::mras:%gge:lf

"Blei oxid, wobe s Prozent sat ze |ns§esam 100 betragen. 2. B

- nsgesam 10 eio{&} a"g Fﬁl d‘,@ﬁg dungen ausgew .
der aus Phosj d,
W st ofi d, osﬁl%“ In oxr 3f‘cﬁa U] O A @féﬁgx. gﬁak/'@%%mxr gk

|1 tanoxi d und Ant | rmnoxr d best ehenden Gruppe wobei aile Prozentsatzo i nhs-
samt 100 Aetcipghefastigihgsidabstpid adck Ahspeuch g torie testMeid ausderaos isekigam Mytall, paiverigsm N d.

ei ne M schungMetatisng Mscreshges rod\isciigem undfiederpuiverigem Matsll isbetehenden @hﬂplaenqgeﬂilultm.und
Platin %estbhenden Gu pe und bg ei ner puI verr en G aszu3armensetzun

el pem nl edPi g%'T‘PbE'P r 344Ld e a'e e89"‘“12
r%nee r% FPYQ ‘@aw ﬂ:g’gw %@};}m%mﬁp i

bl sS40 Gew. -
% Bl ei oxi d, o momx rr?f’
era von - riger, In welcher das

ol ner Spi'tzen °’1‘ﬂﬁ
Ver hal tai S&V%Iclft\ﬁhigm ufhfabsenb §ieiﬂ%&enﬁ&&ﬁrfghﬁ%meﬁmeﬁémi&ﬁﬁds %'Mibﬁcﬁf f
nach Anspruchy.3, worln das Metall aus der aus fl i gem I\/Eta pul veri.gom
Metall und M schungen von fl ocki gem undk oder pul veri gem Met: aI I best ehenden -
~Gruppe. aus@eviititungsgias nach@nsphuch Gldagibraéreine wikeare Menab einesiekpansieramadifiziorenddn Fall-. .
worin di e G arioffgs unfaltnaedel derVarmeeppansigriskoeifizientdeg @lasenverimgertyifd. - o6 ener oder -
mehr er é® xi dver bi ndungen, ausgewahit aus der aus Phosphoroxid,

‘Wi framoxi d, Sljci unoxid, Kupferoxid, Al um niunpoxid, W snutoxi d Zi nnoxi d
“Zi'hkoxi d, ~TPeenieationg o, Arsenoxid, Mol yb dAnoxr d T| tanoxid und =

- Ant i.npnox St en Gru aSt
e Zuss@mins?mh%" iy %F*rﬁ; ”1; fAT ‘%‘fg %.,,éra%‘iszg%r‘?"“’
Di chtungsgl as P@ %g

expansronsm)dp enden - sto es u a SO o
“Wor reexpana.i owﬂﬁeatioiwuabaﬂta pdrﬁﬁreammmmbasr irprehant aab%aﬁ)pdih\aeraﬂbeaigm ng 17T
Conposi ti on 0409 leh poids qunidetde denatiamiet 35 ésrsprempoids dDxyde depiiues) ainsi qde 23 a@%%nonﬁ---‘
poi s, dioOXY depotifs hoxyeinte pidnib et jBsqu’a une duaritdé Wtaieide P @8 paldeaiug de plosteursainyss chotsist =~ 1
35 A 75 % on qrosldgroutesnsistanidnoydd dephasphard, pyile detumasténg, @piedls slliciumodyide ddbumssdo |
de pl-ombi | a wxyderdaluriniug gxydp dabiprath. oxyde d'lei, axyderde zingy gkyde de tallign, oryde d'arsenic, -
Conposi ti on davdedemelybdens, pryde dpditangetgrvde daniimaing. lagerame dadensies peurentages 60t é98-cn

pol ds d' oxydee@81¥genti 12 A 40 %en por ds d' oxyde de vanadiumet 35 A 75 %

en poi d& djo ‘(%gn de plonb -

etj usqu' A un)e(é(‘ggqq ﬁ%ﬁ:&g f"‘h&n ,gut r &Dla hqé'] rgg oxydes . ... U

-ehol-at s -dansl e hEEompds m§rhfbtv H%deﬂif Hﬂﬁﬁ o&%ﬁntgﬁ4ﬁﬂgﬂ§oﬁdsne

_Oxyde de slil C'd‘é@de@'ébégrﬁ @ 49'% &h' Rids d'oxyde de vanadium 35 a 75 % en polds d’oxyde de tellure et
: 50 2 2 30 % en poids d’oxyde de plomb, la somthe de tous les pourcentages étant égale a-100,

. ayant une température maximale de cuisson égale ou inférieure & 400°C, dans laquelle le rapport_ o
(a)l(b) est compris dans Intervalle de 4:1 4 100:1. .

4. Adhésif de fixation de tranches.semiconductrices suivant la revendication 3, dans quuel le métal est choisi
dans le groupe consistant en un métal en paillettes, un métal en poudre et des mélanges de mélal en pail-_
lettes et/ou de métal en poudre. :

5. Adhésif de fixation de tranches semiconductrices suivant la revendication 3, dans _lequél_ la_ oomposltlon '




‘oxyde' d' al uni nium oxyde de bismuth, oxyde d'tain, oxyde de m‘“‘\“\“\

tal i.lum. oxyde d'arsenic, oxyde de nolybdbne, oxyde de ti tar‘ﬂ‘ﬂ“ l

‘¢ antirpine, ia sonme de tous |es ppYgEMeades etant ega- le a 100t 48 3°
Corposi t.i on adheS| ve de f| xation de trenches sem conductrices, conpr enant

un nelange (&) c Qi s lgzLan‘? ons ent e argent .. ¢ __et_;__ W

pl atine, et ( e ‘ 8 "\7 ° % i
S| p . ne .

on poudre, dda "p . en

pol ds d' oxydes | dé o n ' el Fure e co T

.2 A 304% en: e a somre e tous Ies pour cent ages

etant Agal 6. A/eiu@@e s&)lﬁdi&nt mrehmcwﬁﬁouiﬁm #2 poit|de raillisisme st Slvaffia reverdication
'| nffrl eure A #00C, dans |laquelle le rapport (a)/(b) est conpris dans
‘intbrvalle de 4:1 A 100:1. 4. Adhsisf de fixation de tranches - Lo ke
sem conducT-r i Yesre de sgellement suivant la (suerdicatin Banwsmpremgoqteemequawe#@md'uegfhame_; AR
choi si - sans. | Bodicaiticeste diigtatipn, de felle sorfe aye Ieeaekiicient de dilgtationihermigue diyverra polirédylt, .
_poudre et des nelanges de netal on pall- lettes etlou.de netal en poudre.
5. Mhesif de fixation de tranches sem conductrices suivant |a ,
‘revendi cation 3, dans Isquel | a conmposition 9 EP 0 393 416 Bl de. verre
“conprend en outre jusqu'a une quantite totals de 10 % (en poids) d'un ou
“plusl bufs oxydes chois;s dans | e groups consistant en pent oxyde de’ c
phosphors, oxyde de tungstene, oxyde de siiiclum oxyde de cuivre, oxyde
d' al um ni um oxyde de bisnuth, oxyde d'etaln, oxyde de zinc, oxyde de
tallium oxyde d' ar- senic, oxyde de nol ybdene, oxyde de titans et oxyde -
d antfnpine. 5 6. Verre de scellenent conprenant |a conposition A bas point -

de.ranol'l i ssonent sulvant la rovendication 1.--: 7. Verre de sceil enent’
“sul'Vant | a revendi cation 6, qui conprend en outre une quantit: off icace -~
d'.une charge 10 nodi ficatrice de dilatation, de tells sorte quo te .

.coefficient de dilatation therm que du verre solt rndult. 15 20 25.30.35 40
45 50 14

10




