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~ copper in the copper-molybdenum al!oys As to the copper-molybdenum alloys, thermal expansion
coetficients of CuMo10, CuMo15 and CuMo20 were 6.4 t0 6.8 x 107°/K, 7.0 to 7.4 x 10~%/K and 7.6 to0 8.3 x
© 107¢/K in a range of the room temperature to 950° GC. Further, values of thermal conductivity of GuMo10,
CuMo15 and CuMo20 were 165 W/mK, 184 W/mK and 198 W/mK respectively.
Similar evaluation was also made on reference examples including no interposed layers servmg as
C . stress relieving members. Table 8 shows the results.
C T A - According to Table 5, no crack nor warp was recognized in samples having interposed layer, serving as
- the stress relieving members in accordance with the present invention, of at least 100 um in thickness.
e ---Accordlng to Table 6, no warp nor crack was recognized in samples having interposed layers of 500 um in
thickness. According to Table 7, no crack nor warp was recognized in samples having interposed layers of
1000 pum in thickness, while those having interposed layers of less than and in excess of 1000 um in
45 thickness presented cracks and/or warps. As shown in Table 8, all samples of reference examples,
including no interposed layers for serving as stress relieving members, presented warps and/or cracks.

10




drpgen at rmsphere at a tenperature of [err] for 5 m nutes. _
zed. | ayers were forned-on prescribed portions of aluminumnitride ..

“Subst rates.

Thus,

The shapes of EPte2gmgea@ted al uni num nitride sintered

20 mm square and 50 mm
plating |ayers
simlarly to Exarrple

,'tes with netallized | ayers were 5 nm square,
e of.. 1.5 nmin thickness respectively. Further,
rmed “on the surfaces of t {1 d8t @ b g ed Iayers

ni ckel

f .the roomterrperature to 950 C. Further,

val ues of thernal

Ch ‘the ot her hand, copper-m)l ybdenum al | oy pI ates of 1.5 nmi n
S - I -2V GO S—E- SR PO SHHaRE—Wet-e—pt epat et—asg—r-achat | hllb'lllJUl is to
d tlo the respé’;}"ﬁ F\‘Pé"‘iaﬁ}’ﬁ’r'num nitride sintered|sy Mggﬁrg o Ni CKel
7 E&enusi: RIS TouMEES [P0 [Eais19 TTCIHIEs 3 31w |
0! . efder-a on | at es{ which werel then jsol derfed tolthe rnspectlve
tposele sijnt er ed subs{rates| by sij ver dolder jwith iinterppsiti jtn of
IR e‘\P_IY?RJ mdnber s jof ni¢ckel ol copper inla _hydrogen atnosphere a
‘9b 0 .{.ﬁ%&& |wdrE @M R2lda0latiRd WBGRa JRerkon (0K |0 wieP %oalauﬁrl\ num
Sirntered—si ratles—ang--wakpt re—cofpper—ra-ybdemm-att-ey—pHat es .
omEmrrpI 2o $arp(Ebhas [ vagp ?loshem ne ers B} HRAFYNC FFE |TPUTREP i‘l°s"'=i0, 15
Vot=0 1 Coivbt ' CuVb20™ 1 h_1ab qd1 -
O 8 P MRIPES #eEE o WP 19 warppo v Egﬂﬁ% S P 'f° P oSl
S, 8. hernal -expansi on 35 coefficients of CuMb10, CulVbI 5 and CuMb20

6.4.t0 6.8 x [err]/K 7.0 to 7. 4ralJect (PROamd 7.6 to 8.3 x [err]Kin a

r \JUIV'

‘irvel y.

éanu
UatIO

CUVG2OWeT € 165 W
N was al so nade on

riat fk eiF

] NOTHiBknes
h r pefi| Enter-
PP’S%mpI

T i

“imi %%QX
mﬁawrs
A0 ~Accorn
s haing in

accardancsd

SM20i
di ng 1
t er pog

with

NGO [Culds s
o Table 5,

bed | ayer, s
the present

Culoi29 &
no Cra
er vi ng

Love

QiMatp I
ck nor
as tHh

Laon
-

e Laked wIlEG and
cunczqb)

dof

%Wb’éri
vvarp
e Stré

at

was
PSS

Laact
—e-a5+

'_ cienﬂ.ss
es..pavi ng i.
) crack n

w‘\‘iﬁ@r @drpea t
echgsedci-d
31” war|f¥hwas

@rgeb|
{apak-

$8cog

;{f

varfed [Marxpwar
500| feracki
zed

eﬁ) sSall

ppesre

8 learpek

F?Fcl‘hl cknes
S

Vi ng

el
cra

(
‘p'r erpo

' I
6¥Eﬁn

)g in _ex

M1 hadddat bs,@mr

rnrr'l

Saxped

Wasggeah

St hi o
—H-&

Malrfaal

R4

aa‘éi:ﬂ&

VA aVa¥Yelal

hebp@dt

[~ SN

dﬂ\aﬂjﬂfds

1
dLRKS

Bded |

. ._>5°W“ sh

N
P

Less
rvarmind aBtrg

ng ""%?I

1o wHRpiceer

TTTC I

OrWatRe

recov

=]

RYEEP é?(éfﬂﬁ'l

lggwal'p

: j._\_/_var ps and

[/ or cracks.

60 10
Cu

Mt er posed Tayers 1or serving as stress relievi ng menber s,

EP 0 297 569 Bl Table 5 ([err] 5 -

©5 CuMb20 CuMb20 CuNbLO. Téﬁi\?biéa%J

Cu Layer with Ni

5

ing of 4 mm Thi ckness
20 Cuwbl1O Cul\/[]5 Cul\/b20

of

sed layer 4 10 10 pm
‘Warp no War-tptqmomaripy'-]:OO[
fa——1+-O-— e ROV
g B 0 |G doume29, 5 6
POsed ' Qu Laygr withh Ni off Ni
4r4yerr] |20 Thijcknesg CuMblO0 CuMbl5 (Cuvb2Q CuMil O Mb15
- _I :'80 |.|Lm/‘u I\wgi%eﬂ. uﬁlalvrt;)aé Q;rrpl wa'.;'f:edp )SggdLQ‘rxze;reé warped |warped warped
' - | {exrack-| (crack- | (crack- | (crack- | (crachk-| (crack-{crack- |{crack- | (crack-
ed) ed) ed) ed) ed) ed) ed) ed) ed)
-500 'u.m. warped |[warped |warped |no warp|warped |warped [no warp |no warp|warped
{crack- | (crachk-
1ed) ed)
"[1000 um  jno warpino warp|no warp |no warp RO warp|no Warp|no warp {nO Warp|no warp
1500 um |no warp" no warp |no warp |no warp |[no warp|nho warp|no warp |no warpino warp
; (crack- |{crack-|{crack- |(crack~|(crack- | (crack- |{crack-|(crack=-|{crack-
ed) led)" led) ed) ed) e_d) ed) ed) . ed)

11



25 10.pm war ped war ped war ped warioed war ped warped warped warped

war ped (crack- -(crack- (crack- (crack- (crack- (crack
(crack ed) ed) ed) ed) ed) ea) ed)
100 pm war ped warped warpecEP 029p868 Bhar ped warped warped warped
war ped 30 500 [err] nNo warp nNo warp no warp no warp no warp no warp
no warp no warp no warp 35 Table 7 ([err] 50 nm |Interposed Layer

Cu Cu Layer with N of Tabl . Plating of 4[err]

Thi ckness CuMb1O_CuMdl 5 Cub20 Culbdl CulMbl15 Culb20 CuMb10 CuMd 5
CuMX20 40 of Jnter- -posed Layqaefaﬁﬁbem%hmpia)arped war ped warped warped

warp no warp nopwesp— bm  no warp

war ped warped parped V\Idlp ua ( ( Trac ks ackt (crack-
(cralk- (crack- [crack- /Prﬂ &W%S %u{!ﬁo% el) ed)
ed) ed) ey mm eeﬁrpelé@@{mi(eo‘)] mmp@@racm} ewprpegidgrasiel) ho war p war ped
varped no varp PBRRH (| Chak hikbdC [ wob (oo () waBalrbtéq]| no warp no -

no Wgy p No warp h55R/§}"b PR 5acRE) ] A W cr 'p (crack-
(crack- (crack- (crack- (crack- (crack- (crack- (crack- (crack- ed) ad)
ed) ed) ed) ad) ed) ed) EP 0 297 569 Bl Table 8

( Ref er ecraiensExanpl e) 5 CuMb10

CuMoWL5 CuMb20 [err] 5 mm warped (cracked) war ped (cracked)
war ped 1-c rerodraly fof @ spmiogndugier apmlp?é@r @eYiegN é‘G'F'"g 2 fRipipRRAUCiar deiqectrid mempber ped
(cracked) comprising: [err] 50 mm warp écracked r

(cracked) ~¥ainpiaing EreaReef) srmighmgnitids having arr%‘ﬁ‘ﬁ" urtpcsy o fa e?ﬁdcﬁﬂ‘fg‘f?ﬁwr

appar at us dp¥ige: car ryi ng. or hoI duct d

o 5 g LA rﬂ% ,Eg? IRERRIE L5 ol 0 e

surfate t ) ; r;ﬁ‘ﬁ@ t ned
th' ﬁ;fr §ooﬁ€éqof a ma erl Fsred ectgnegg rom

to said i |dr

a group of et eSS S Bk TR o vt S4d €55
relieving ,ggféﬁp@ﬁibgi’g,h a jtshl ¢kness of 0, ngl to 1.0 mm bellaﬁryg t nt er posed

bet wgen sai dsdid) sidsa trbiid@ndwishsr Béidy Brdpdled Byliany ioNQ M@MTAR ;ancdlty Kalindeptasig
menbers | Qefdimdilifding bSihg Skedtell ®brh Q\Grduf of &P a sbpbdi alig] rickiinad b aicken gllopember

and with said radiating nenber, 25 said stress relieving nmenber

bei ng pe2.epaneatbdnfor asymicdndactsrepearatuzial acordarich @ith Haimi Inghegpdimst i ¢ deformability
and bei ng sebaithedatihg owmbergnaiugps e fsulsstrptp diavingaa gejopsurface toddp, Provided deraam (it

ni cked al Iseiyl.serﬁicondummme-for a sem conduct or apparatus in accordance with -
claim1, wherein said insulating menber includes a substrate having a mjor
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said insulating member includes a sintered-body.

HE ress rehew

5. A member for a semiconductor apparatus in accordance with claim 1, further comprising a metallized
" 40 layer formed in a junction surface of said insulating member.

6. A member for a semiconductor apparatus in accordance with claim 5, wherein .
'_ ~ said metallized layer contains at least one metal within tungsten and molybdenum, at least one
aluminum compound selected from a group of aluminum nitride, aluminum oxide and aluminum
45 oxynitride, and calcium oxide.

7. A member for a semiconductor apparatus in accordance with claim 5, further comprising a plating layer
formed in a junction surface between said metallized layer and said soldering member.

50 8. A member for a semiconductor device in accordance with claim 7, further comprising a plating layer
formed in a junction surface between said radiating member and said soldering member.

Patentanspriiche
56 1. Element fiir eine Halbleitervorrichtung zum Tragen oder Halten einer Halbleitersinheit, wobei das
Element aufweist:
- ein Isolationselement aus Aluminiumnitrid, dessen Hauptfiiche der Halblsitereinheit zugewandt

ist;
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6. A member for a semiconductor apparatus in accordance with claim 5, wherein .
" said metallized layer contains at least one metal within tungsten and molybdenum, at least one
. . _aluminum. compound selected from a group of aluminum nitride, aluminum oxide and.aluminum
45 oxynitride, and calcium oxide.

| 7. A member for a semiconductor apparatus in accordance with claim 5, further comprising a plating layer -
formed in a junction surface between said metallized layer and said soldering member.

- 50 8 A member for a semiconductor device in accordance with claim 7, further comprising a plating Iayerl
' formed in a junction surface between said radiating member and said soldering member.

Patentanspriiche
i 56 1. Element flr eine Halbleitervorrichtung zum Tragen oder Halten einer Halbleitereinheit, wobal das

-Element aufweist:
- - @in Isolationselement aus . Aluminiumnitrid, dessen Hauptfldche der Halblsitersinheit- zugewandt -

M
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