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PACKAGE FOR MOUNTING A SEMICONDUCTOR DEVICE 

Field of the Invention 
This invention relates to a packaqe for 

mounting a semiconductor device, including a base 

plate and a conductive layer laminated onto the base 

plate via an adhesive layer. 

Description of the Prior Art 
U.S. Patent Nos. 4,835,120 and 4,891,687, 

both issued to Mallik et al., disclose packaqes for 
semiconductor devices,· including a plurality of 

conductive layers, i.e., a power layer, a ground 
layer and a signal layer, laminated toqether via 
insulating tapes. Both sides of each insulatinq tape 

are coated with a polyimide adhesive. Thus, the 
power layer, the_. qround layer and the signal layer 

are bonded together via the insulating tapes. At the 
center of the package is defined a mounting cavity, 

where a semiconductor device which may be a 
semiconductor chip is mounted. Then, the entire 

packaqe is encapsulated in a molded resin. 
Such a semiconductor device mountinq system 

poses the problem that the entire package is 

encapsulated in resin, thus lowering the heat 
dissipation of the semiconductor device and making 
the .entire system considerably bulky. One of the 

ideas for solving this problem is to omit the 

encapsulation in resin. Omission of the resin 
encapsulation, however, results in the insufficient 
riqidity of the packaqe, thus makinq it impossible to 

retain the semiconductor device stably. When the 
semiconductor device is to be sealed by bondinq a 
sealing cap at a required position of the packaqe, 
moreover, the sealinq properties can be easily 
destroyed. 
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To solve the above-mentioned problem while 
increasing the rigidity of the packaqe, it can be 
proposed to laminate a conductive layer, such as a 
power layer, a ground layer or a siqnal layer, onto a 

5 base plate of a material, such as a ceramic or a 
suitable metal, via an adhesive layer, the base plate 
having a certain thickness and relatively high 
rigidity. According to our experience, however, the 
use of such a base plate has produced still 

10 unsatisfactory results and involved the following 
problems: Since there is a considerable difference 
in the coefficient of thermal expansion between the 
base plate and the conductive layer laminated 
thereon, the conductive layer tends to peel off the 

15 base plate under heat history, meaninq insufficient 
he-at stability. When the semiconductor device is 
sealed by bonding a sealing cap at a required site of 
the packaqe, this peeling destroys the sealing 
properties. Furthermore, when the conductive layer 

20 is formed of a flat piece with a relatively broad 
area, a warp develops in the entire package including 
the base plate, lowering the reliability of the 
semiconductor device. Warpage of the entire package 
also damages the seal produced by the sealing cap. 

25 The warpage of the entire package including the base 
plate can be prevented by increasing the thickness of 
the base plate. Too large a thickness of the base 
plate, however, would increase the weight and size of 
the entire package excessively and the considerable 

30 difference in the coefficient of the thermal 
expansion is left over. 

With a package having a multiplicity of 
outer connecting terminals disposed therein, the 
followinq problem arises: If the integration level 

35 of the semiconductor device is high, the inductance 
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of the electrical_connectinq means for connectinq the 

power layer and the ground layer to the outer 

connectinq terminals {those electrical connectinq 

means extending in through-holes formed in the 

5 package) becomes relatively large, thereby generating 

a considerable noise during the high speed operation 

of the semiconductor device, which may arouse 

malfunctions. 

Summary of the Invention 

10 Therefore, an object of the present 

invention is to improve the heat stability of a 

package for mountinq a semiconductor device, 

comprising a base plate and at least one conductive 

layer laminated onto the base plate via an adhesive 

15 layer, and prevent the occurrence of warpaqe. 

Another object of the.invention is to 

provide an improved package for mountinq a 

semiconductor device, which fully reliably maintains 

the seal of the semiconductor device by a sealinq cap 

20 bonded at a required position of the package. 

Still another object of the invention is to 

provide a package havinq a multiplicity of outer 

connecting terminals disposed therein, wherein 

although the integration level of the semiconductor 

25 device is high, the inductance of the electrical 

connecting means connecting the power layer and the 

qround layer to the outer connecting terminals is 

sufficiently low, so that the qeneration of a noise 

is fully suppressed durinq the high speed operation 

30 of the semiconductor device, and malfunctions can be 

prevented without fail. 

Our extensive studies have led to the 

following findinqs: Between the base plate and the 

conductive layer is interposed an adhesive which has 

35 rubberlike elasticity after curinq, instead of a~ 
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adhesive in common use, such as a polyimide adhesive 
or an insulatinq tape coated with a polyimide 
adhesive on both sides. By so doinq, the heat 
stability of the packaqe for mountinq a semiconductor 

5 device can be improved, and the occurrence of warpaqe 

can be fully suppressed. In addi ti.on, when the 
semiconductor device is to be sealed by a sealinq 

_cap, the seal can be maintained fully reliably. 
That is, the present invention provides a 

10 p~ckaqe for mountinq a semicond~ctor device, 
comprisinq a base plate and at least one conductive 

layer laminated onto the base plate via an adhesive 

layer, wherein the modulus of elasticity at 25°C of 

the adhesive layer is 10 kq/mm2 or less. The modulus 
15 of elasticity refers to modulus in tension which is 

measured by the measurinq method defined in JIS C 

2321 and ASTM D-882. 

The parameter "90° peel strenqth" between 
the base plate and the conductive layer is 0.5 kq/cm 

20 or more, preferably, 1 kq/cm or more. The 90° peel 
strenqth refers to the force necessary to peel a 1 cm 
wide conductive layer, bonded onto a base plate via 

an adhesive layer, from the base plate by pullinq the 

conductive layer in a -direction of 90° with respect 
25 to the surface of the base plate. Preferably, the 

modulus of elasticity at 25°C of the adhesive layer 
is 0.01 to 10 kq/mm2 , more preferably 0.03 to 5 
kq/mm2

, most preferably 0.05 to 2 kq/mm2
• The 

adhesive layer may be composed of an adhesive 
30 containinq a filler. The filler is silica and/or 

alumina, and the averaqe particle diameter of the 
filler is 0.1 to 100 pm, preferably 0.3 to 30 pm. 

The amount of the filler incorporated is 1 to .80% by 
weiqht, preferably 5 to 70% by weiqht, based on the 

35 entire adhesive includinq the filler. Preferably, 
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the viscosity of the adhesive layer in the uncured 

condition is 50 to 1000 Pa•s, and the thickness of 

the adhesive layer is 0.005 to 3 mm. The base plate 

may be an aluminum nitride ceramic. The conductive 

5 layer comprises a power layer, a ground layer and a 

siqnal layer, and advantageously has the. adhesive 

layer interposed between the adjacent layers. The 

siqnal layer may be composed of a multiplicity of 

ribbonlike leads. Preferably, an insulating hard 

10 resin layer is disposed on the inner surface of each 

of the inner leads of the multiple leads. In the 

case of a package having a multiplicity of outer 

connecting terminals disposed therein, connecting 

means for electrically connecting the power layer and 

15 the ground layer to the outer connectinq terminals 

preferably extend on the outer surface of the package 

so as to have a sufficiently large cross sectional 

area and a sufficiently low inductance. 

Brief Description of the Drawings 

20 Fig. 1 is an exploded perspective view 

25 

showing a pref erred embodiment of a package for 

mounting a semiconductor device in accordance with 

the present invention; 

Fig. 2 is a front view, partly in cross 

section, of the package shown in Fig. l; 

Fig. 3 is a front view, partly in cross 

section, of a modified example of the package shown 

in Figs. 1 and 2; 

Fig. 4 is a front view, partly in cross 

30 section, of another modified example of the package 

shown in Figs. 1 and 2; 

Fig. 5 is a front view, partly in cross 

section, of another preferred embodiment of a package 

for mounting a semiconductor device in accordance 

35 with the present invention; and 

.· 7. .. . •CC . Z. WY. . .'14.G .. OP 9 .Ji; ~ft .t .. •. .)OC.C 'C *", .. :. •· '"'C""""' ,..,. ..,~ .. ·-:-:-~--..., ..... ----•-..--··"·•-~-~···----····-··• •···•~···~--·.··· •··•• • • • • • ., 



-; 
.,;-

- 6 -

Fiq. 6 is a front view, partly in cross 
section, of still another preferred embodiment of a 
packaqe for mountinq a semiconductor device in 

accordance with the present invention. 
5 Detailed Description of the Preferred Embodiments 

10 

Pref erred embodiments of a packaqe for 

mountinq a semiconductor device in accordance with 

the present invention will be described in more 
detail with reference to the accompanyinq drawinqs. 

Fiqs. 1 and 2 illustrate a first preferred 
embodiment of a packaqe for mountinq a semiconductor 
device accordinq to the present invention. A packaqe 
shown qenerally at the numeral 2 has a base plate 4, 

and three conductive layers, i.e., a power layer 12, 

15 a qround layer 14 and a siqnal layer 16, laminated 

onto the ba-se plate 4 via adhesive layers 6, 8 and 

10, respectively, interposed between the adjacent 
layers. 

The base plate 4, optionally rectangular in 

20 shape, may be formed of a suitable material havinq 
required riqidity, such as a ceramic or a metal. 
Typical examples of the ceramic are oxides such as 
alumina, mullite, beryllia, qlass ceramics and 
maqnesia, nitrides such as aluminum nitride, silicon 

25 nitride and boron nitride, and carbides'such as 
silicon carbide and borori carbide. Such a ceramic is 
normally white, liqht qray or pink in color. To 
improve shadinq and/or facilitate photoelectronic 
detection durinq automatic assembly, however, a 

30 colorant may be incorporated to impart a color, such 
as black, dark qray, brown or black purple, to the 

ceramic. 
Examples of the metal that can be us.ed 

advantaqeously to form the base plate are copper, 
35 copper alloys, aluminum, aluminum alloys, kovar 
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(representative composition: 25-35 wt.% Ni, 15-20 
wt.% Co and the remainder beinq Fe), Alloy 42 
(representative composition: 40-44 wt.% Ni and the 
remainder beinq Fe),. invar (representative 

composition: 31-37 Wt.% Ni, 0-5 wt.% Co and the 

remainder beinq Fe), tunqsten, molybdenwn, copper­
tunqsten alloy (representative composition: 1-40 wt.% 

Cu and the remainder beinq W), copper-molybdenwn 

alloy (representative composition: 5-70 wt.% Cu and 
10 the remainder beinq Mo), double-sided copper clad 

molybdenum (representative thickness ratio: 

Cu/Mo/Cu=l/3/1 to 3/1/3), and double-sided copper 
clad invar (representative thickness ratio: 

Cu/i~var/Cu=l/3/1 to 3/1/3), each in the shape of a 
15 rolled sheet, an extruded sheet or an electrolytic 

sheet. If desired, the surface of the metallic base 

plate may be Ni-plated,. Al-deposited, or Aq-plated to 

prevent corrosion due to oxidation or the like. 
To obtain a packaqe with qood heat 

20 dissipation, it is desirable to form the base plate 4 
from a material with a heat conductivity of 70 W/mK 

or more amonq the ceramics or metals, such as 
aluminum nitride, silicon carbide, beryllia, 

aluminum, aluminum alloy, copper, copper alloy, 
25 tunqsten, molybdenum copper-tungsten alloy, copper­

molybdenum alloy, or double-sided copper clad 
molybdenum. In case the base plate 4 is to be formed 

from a metal with a relatively high coefficient of 
thermal expansion, such as aluminum or copper, it is 

30 preferred to additionally bond a material with a 
coefficient of thermal expansion close to that of the 
semiconductor device 18, such as tungsten, molybdenum 
or aluminum nitride, via an adhesive layer, to that 
p~rtion of the surf ace of the base plate 4 on which 

35 the semiconductor device 18 is to be mounted, i.e., 
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the central portion ·on the top, and mount the 

semiconductor device 18 thereon, thereby lesseninq 

the difference in the coefficient of thermal 

expansion between the base plate 4 and the 

5 semiconductor device 18 (Fi q. "2 ) • The adhesive layer 

preferably has rubberlike elasticity as does the 

adhesive layer 6 to be described in detail later. 

If desired, the base plate 4 may be formed 

of two or more kinds of plates bonded toqether via an 

10 adhesive layer. For instance, if an alumina plate 

with a coefficient of thermal expansion relatively 

close to that of the semiconductor device 18 is 

bonded to a copper plate with a hiqh thermal 

conductivity via an adhesive layer, it is possible to 

15 form a desirable base plate 4 with a low coefficient 

of thermal expansion and a low thermal resistance. 

Such a base plate 4 has heat dissipation comparable 

to that of a base plate 4 formed of the above­

mentioned material havinq a hiqh thermal conductivity 

20 of 70 W/mK or more. The adhesive layer for use in 

bondinq the alumina plate and the copper plate is 

preferably one havinq· rubberlike elasticity as does 

the adhesive layer 6 to be described in detail later. 

The thickness of the adhesive layer is preferably 100 

25 ~m or less, particularly, 50 ~m or less, in order to 

prevent a considerable reduction of heat dissipation. 

To improve the heat dissipation of the base plate 4, 

a filler composed of a material havinq a hiqh thermal 

conductivity, such as silver, copper, or aluminum 

30 nitride, may be incorporated, where necessary, into 

the adhesive layer in an amount of, say, 20 to 90% by 

weiqht. 

To impart sufficient mechanical strenqth to 

the packaqe 2, it is important that the base plate 4 

35 should have sufficient riqidity and not be easily 
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deformed by stress produced therein. From this 
aspect, the base plate 4 preferably has a thickness 
of 0.2 mm or more, more preferably, 0.3 mm or more, 

althouqh its thickness differs somewhat accordinq to 

what material makes it. From the point of view of 

liqht weiqht and compactness, the thickness of the 

base plate 4 is preferably 3 mm or less. 
The power layer 12 laminated onto the base 

plate 4 via the adhesive layer 6 (the adhesive layer 
10 6 will be described in detail later) is formed of a 

sinqle member 20. The main part of the member 20 is 
a rectangular plate conforming to the base plate 4, 

and has a rectangular opening 22 formed at its 
center. At the outer peripheral portion of the 

15 member 20 are formed a multiplicity of outer leads 24 
formed.at suitable intervals. An outside portion of 
the outer lead 24, shaped like a ribbon, is connected 

to a so-called idle lead of a multiplicity of leads 

26 in the signal layer 16 {the lead 26 of the signal 
20 layer 16 will be described in detail later). The 

connection between the outer lead 24 of the member 20 

and the lead 26 of the signal layer 16 can be 
performed by a suitable means, such as electric spot 

welding, laser weldinq, ultrasonic bondinq, 
25 thermocompression, pressure welding, brazing, 

soldering, or bonding with a conductive adhesive. 

If desired, the power layer 12 may be 
formed of a single member or a plurality of members, 
in other shape. For instance, the power layer 12 may 

30 be formed of a member having no opening formed at a 

center of the main part {in this case, the 
semiconductor device 18 is mounted on top of the 
power layer 12). To control the characteristic 
impedance and/or improve the adhesion, the main part 

35 of the member constituting the power layer 12 may be 

·:··:•·:• ···-·-···· -·~--.· ..... -·- ····.··----.- ................ _ -.·. 
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provided with many tiny holes. The total area of 
these tiny holes is advantaqeously 70% or less of the 

_area of that portion of the member which contacts the 
adhesive layer 6. 

The member 20 constituting the power layer 

12 may be formed of a suitable conductive material. 
Preferably, it may be formed of a metal, such as 
copper, .a copper alloy, aluminum, an aluminum alloy,. 

an Fe-Ni-Co alloy (e.g., kovar), an Fe-Ni alloy 

10 (e.g., Alloy 42), sinqle-sided or double-sided 
aluminum clad kovar (representative thickness of 
aluminum: 1 to 30 ~m. representative composition of 
aluminum: 0.0 to 2.0 wt.% Si and the remainder being 
Al), sinqle-sided or double-sided aluminum clad alloy 

15 42 (representative thickness of aluminum: 1 to 30 ~m. 

representative composition of aluminum: 0.0 to 2.0 

wt.% Si and the remainder beinq Al), sinqle-sided or 
double-sided aluminum clad copper (representative 

thickness of aluminum: 1 to 30 ~m. representative 
20 composition of aluminum: 0.0 to 2.0 wt.% Si and the 

remainder beinq Al), single-sided or double-sided 
silver clad alloy 42 (representative thickness of 

silver: 1 to 30 ~m), or single-sided or double-sided 
silver clad kovar (representative thickness of 

25 silver: 1 to 30 ~m). The thickness of the member 20 
is advantageously 5 to 300 ~m in the liqht of 
machinability and ease of assembly. 

Next, the adhesive layer 6 will be 
described which is interposed between the base plate 

30 4 and the power layer 12 in order to bond the power 
layer 12 to the top of the base plate 4. In the 
present invention, it is important that the adhesive 
layer 6 has a modulus of elasticity (modulus in 
tension measured by the measuring method defined in 

35 JIS C 2321 and·ASTM D-882) at 25°C of 10 kg/mma or 

. ~ ... ·~ :·. . ... ._ -·-- -·· .. . . .. . . .. . -·· .. . . . . .. . . . . ..... . 
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less, and has rubberlike elasticity after being 
cured. Preferably, the modulus of elasticity at 25°C 

of the adhesive layer 6 is 0.01 to 10 kg/mm3
, 

particularly, 0.03 to 5 kq/mnr", and more parti~ularly 

5 0. 05 to 2 kq/mm3
• The bond strenqth between the base 

plate 4 and the pqwer layer 12, provided by the 
adhesive layer 6, is preferably O.S kq/cm or more, 
particularly 1 kq/cm or more, more particularly 1.5 
kq/cm or more~ most particularly 2 kg/cm or more, in 

10 terms of 90° peel strength (the force necessary to 
peel l cm wide power layer 12, bonded onto base plate 
4 via adhesive layer 12, from the base plate 4 by 
pullinq the power layer 12 in a direction of 90° with 

respec~ to the surface of the base plate 4, i.e., in 
15 

20 

the vertical direction). Since the modulus of 
elasticity at 25°C of the adhesive layer 6 is 10 
kq/mm3 or less, a relative movement qenerated between 
the base plate 4 and the power layer 12 owing to the 
difference in the coefficient of thermal expansion 
between them is effectively buffered by the adhesive 
layer 6. Thus, the decrease in the bond strenqth due 

to thermal shock can be fully inhibited, and the 
package can be rendered fully durable. Furthermore, 

the adhesion of the adhesive layer 6 to the base 
25 plate 4 and the power layer 12 can be maintained 

properly, and the hermetic bond between the base 
plate 4 and the power layer 12 (the state of bonding 
in which no gas can pass through the junction between 
them) can be retained reliably. If the adhesive 

30 layer is formed from a relatively hard adhesive with 
a modulus of elasticity at 25°C of more than 10 
kg/cm, such as a polyimide adhesive in customary use, 
delamination may occur between the base plate.4 and 
the power layer 12 under thermal shock. As a result, 

35 a warp may develop in the entire package 2 including 

; 
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the base plate 4, or the hermetic bond between the 
base plate 4 and the power layer 12 may be damaqed. 

The bond strenqth between the base plate 4 and the 
power layer 12 should desirably be .as hiqh as 

5 possible. Accordinq to our experience, when the 90° 

peel strenqth is 0.5 kq/cm or more, the delamination 
or the destruction of the hermetic bond can be 

prevented fully reliably. The planar shape of the 
adhesive layer 6 is preferably substantially the same 

10 as that of the main part of the member 20 
constitutinq the power layer 12 {the part excludinq 
the outer leads 24). 

15 

Preferred examples of the adhesive 
constitutinq the adhesive layer 6 are silicone rubber 
adhesives and fluororubber adhesives which have 

excellent thermal stability. The preferred silicone 

adhesives are liquids, pastes, or solutions in 
orqanic solvents, prepared by mixinq suitable amounts 
of adhesiveness impartinq aqents, such as 

20 crosslinkinq aqents or silane couplinq aqents, with 

silicone oils consistinq essentially of silanes or 
orqanopolysiloxanes {silicones). The preferred 

fluororubber adhesives are liquids, pastes, or 
solutions in orqanic solvents, consistinq essentially 

25 of copolymers mainly composed of hexafluoropropylene­

vinylidene fluoride. 
The silicone rubber adhesi.ve, when cured, 

becomes a rubberlike elastic member havinq 
adhesiveness. Amonq the silicone rubber adhesives 

30 are those which are cured by a condensation reaction 

goinq on upon reaction with moisture in the 
atmosphere at room temperature; those which are cured 
by dimethylene crosslinkinq following an addition 
reaction proceedinq upon heatinq, or without heating, 

35 in the presence of a catalyst, such as platinum, as 
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in the case of silicone oils containing SiH groups 

and vinyl groups; and those which are cured under 

exposure to ultraviolet light. Other types are also 

available, such as a one-component type which 

5 requires no mixing with a curing agent when curing, 

and a two-component type which requires mixing with·a 

curing agent when curing. The adhesive of a 

thermosetting type which is crosslinked by addition 

reaction can be used preferably, s·ince it is 

10 substantially free from by-products when cured and 

its curing time is short. 

To the adhesive constituting the adhesive 

layer 6 can be added a filler which affects the 

viscosity and thixotropy of the adhesive. The 

15 addition of such a filler can prevent the squeeze-out 

of the adhesive effectively, and improve the accuracy 

of application of the adhesive. Various fillers 

having insulating properties,· e.g., inorganic oxides 

such as alumina, silica, titanium oxide, zinc oxide, 

20 beryllium oxide or calcium oxide, inorganic non­

oxides such as silicon nitride, silicon carbide, 

aluminum nitride or boron nitride, and organic 

polymers such as epoxy resins, acrylic resin or 

fluororesins, may be used singly or in combination of 

25 two or more. The size of the filler, as the average 

particle diameter, is preferably 0.1 to 100 ~m. 

particularly 0.3 to 30 ~m. The shape of the filler 

30 

may be spherical, acicular or branched. 

of the filler incorporated is preferably 

weight, particularly 5 to 70% by weight, 

The amount 

1 to 80% by 

more 

particularly 10 to 35% by weight, based on the entire 

adhesive containing the filler. The addition of the 

filler in this amount can adjust the viscosity of the 

adhesive in the uncured state to the range of from 50 

35 to 1000 Pa•s. Thus, the amount of the adhesive 
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squeezed out of a desired flat shape can be kept to 
0.5 mm or less, and adequate bond strength can be 
obtained. The atmosphere present when the power 
layer 12 is bonded to the base plate 4 via the 

5 adhesive layer 6 may be the air. If the power layer 
12 is oxidizable, however, the preferred atmosphere 

is a non-oxidizing atmosphere substantially free from 
oxygen, especially, a non-oxidizing atmosphere under 

reduced pressure to vacuum. In case the bonding is 
10 performed in the atmosphere under reduced pressure to 

vacuum, air bubbles in the adhesive can be removed, 
and the bond strength enhanced. The thickness of the 

adhesive layer 6 is pr~ferably 0.005 to 3 mm. Too 

small a thickness of the adhesive layer 6 would make 
15 it difficult to obtain adequate bond strength and to 

achieve a hermetic bond between the base plate 4 and 

the power layer 12. Too large a thickness of the 
adhesive layer 6, on the other hand, would render the 
entire package excessively thick. 

20 By forming a specific adhesive layer 6 as 
described above, our experiments have demonstrated, a 
required, highly reliable bond can be achieved in any 
of the following cases: 

(a) The base plate 4 and the power layer 
25 12 to be bonded by the adhesive layer 6 are formed of 

the same kind of material (e.g., the base plate 4 is 

formed of aluminum or an aluminum alloy, and the 

power layer 12 is formed of aluminum.or an aluminum 
alloy); 

30 (b) .. The difference in the coefficient of 
thermal expansion at 0 to 100°C between the base 
plate 4 and the power layer 12 to be bonded by the 
adhesive layer 6 is about Sx10-1

•
0 c-1

, a relatively 

small difference (e.g., the base plate 4 is formed of 
35 molybdenum, tungsten, aluminum nitride ceramic or 
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alumina ceramic, and the power layer 12 is formed of 
alloy 42, kovar or molybdenum); and 

(c) The difference in the coefficient of 
thermal expansion at O to 100°C between the base 

5 plate 4 and the power layer 12 to be bonded by the 
adhesive layer 6 is about 14-30x10-6

•
0 c-1

, a relatively 

qreat difference {e.q., the base plate 4 is formed of 

aluminum nitride ceramic or alumina ceramic, and the 

power layer 12 is formed of aluminum or aluminum 
10 alloy; or the base plate 4 is formed of silicon 

carbide or aluminum nitride ceramic, and the power 
layer 12 is formed of aluminum, lead or zinc). 

With reference to Fiqs. 1 and 2, the qround 
layer 14 is laminated onto the power layer 12 via the 

15 adhesive layer 8. Such qround layer 14 is also 
formed of a sinqle member 28, like the power layer 

12. The main part of the member 28 Is a rectangular 
plate conf orminq to the main part of the power layer 
12, and has a rectangular openinq 30 formed at its 

20 center. At the outer peripheral portion of the 

member 28 are formed a multiplicity of outer leads 32 

formed at suitable intervals. Each of the outer 
leads 32 is disposed so as to be offset relative to 
the outer leads 24 of the power layer 12. An outside 

25 portion of the outer lead 32, shaped like a ribbon, 

is connected to a so-called idle lead of a 
multiplicity of leads 26 in the siqnal layer 16 (the 
lead 26 of the siqnal layer 16 will be described· in 

detail later). The connection between the outer lead 

30 32 of the member 28 and the lead 26 of the siqnal 
layer 16 can be performed by a suitable means, such 
as electric spot weldinq, laser weldinq, ultrasonic 
bondinq, thermocompression, pressure weldinq, 

brazinq, solderinq, or bondinq with a conductive 
35 adhesive. 
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If desired, the qround layer 14 may be 

formed of a sinqle member or a plurality of members, 

in other shape. For instance, in order to control 

the characteristic impedance and/or improve the 

5 adhesion, the main part of the member constituting 

the qround layer 14 may be provided with many tiny 

holes. The total area of these tiny holes is 

advantaqeously 70% or less of the area of that 

portion of the member which contacts the adhesive 

10 layer 8. The preferred materials for the member 28 

constitutinq the qround layer 14 may be the same as 

the preferred materials for the member 20 

constituting the power layer 12. 

The adhesive layer 8 to be interposed 

15 between the power layer 12 and the qround layer 14 

may be formed of the adhesive hitherto used in a 

packaqe for mountinq a semiconductor device, such as 

a polyimide adhesive, an epoxy adhesive or an acrylic 

adhesive, or any other suitable adhesive. 

20 Preferably, it is formed of an adhesive which has 

rubberlike elasticity after beinq cured, as is the 

adhesive layer 6 interposed between the base plate 4 

and the power layer 12. The planar shape of the 

adhesive layer 8 is preferably substantially the same 

25 as the planar shape of the main part of the member 28 

constitutinq the qround layer 14 (the part excludinq 

the outer leads 32), accordinqly, substantially the 

same as the planar shape of the main part of the· 

member 20 constitutinq the power layer 12. 

30 In the embodiment illustrated in Fiqs. 1 

and 2, the power layer 12 is laminated onto the top 

of the base plate 4 via the adhesive layer 6, and the 

qround layer 14 is laminated onto the top of the 

. power layer 12 via the adhesive layer 8. If desired, 

35 · the qround layer may be laminated onto the top of the 
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base plate via the adhesive layer, and the power 

layer may be laminated onto the top of the ground 

layer via the adhesive layer. In this case, it is 
important that the adhesive layer interposed between 

5 the base plate and the ground layer be formed of an 
adhesive which has rubberlike elasticity after being 

cured •. as is the adhesive layer 6. The adhesive 
layer interposed between the ground layer and the 

power layer may be formed of a suitable adhesive, but 
10 preferably, it is likewise formed of an adhesive 

which has rubberlike elasticity after being cured. 
Further with reference to Figs. 1 and 2, 

the signal layer 16 is laminated onto the ground 
layer 14 via the adhesive layer 10. The signal layer 

15 16 in the illustrated embodiment is formed of a 
multiplicity of ribbonlike leads (so-called lead 

frame) 26. The multiple leads 26 are disposed at 

intervals so as to form a predetermined pattern. As 
is well known in the art, one piece having the many 

20 leads 26, and a rectangular outer ring (so-called 

tie-bar) connecting the outside ends of the leads 26 
is bonded to the top of the ground layer 14 via the 
adhesive layer 10. Then, the outer ring is cut off 
the outside ends of the leads 26, thereby achieving a 

2.5 state in which the many leads 26 are bonded onto the 
ground layer 14 via the adhesive layer 10. An 

outside portion of the lead 26 (i.e., the outer lead) 

is bent. Such bending can be carried out in a manner 

well known in the art after the leads 26 are bonded 
30 onto the ground layer 14 via the adhesive layer 10. 

If desired, the signal layer 16 may be 
formed of a single member or a plurality of members, 
in other shape. The preferred materials for the lead 
26 constituting the signal layer 16 may be the same 

35 as the preferred materials for the member 20 
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constituting the power layer 12. The adhesive layer 

10 to be interposed between the ground layer 14 and 
the signal layer 16 may be formed of the adhesive 
hitherto used in a package for mounting a 

5 semiconductor device, such as a polyimide adhesive, 

an epoxy adhesive or an acrylic adhesive, or any 
other suitable adhesive, as is the adhesive layer 8 
to be interposed between the power layer 12_and the 
ground layer 14. Preferably, it is formed of an 

10 adhesive which has rubberlike elasticity after being 

cured, as is the adhesive layer 6 interposed between 
the base plate 4 and the power layer 12. The planar 

shape of the adhesive layer 10 is preferably 
substantially the same as the planar shape of the 

15 main part of the member 28 constituting the ground 
layer 14 {the part excluding the outer leads 32). 

As will be seen clearly by reference to 
Fig. 2, ·a cavity open upwards, i.e., a cavity for 

mounting a semiconductor device, is defined at a 
20 central portion of the package 2 describe above. The 

bottom surface of such a cavity is defined by the top 

of the base plate 4, and the four side surfaces 
thereof are defined by ~e inside end surf aces of the 
adhesive layer 6, the power layer 12, the adhesive 

25 layer 8, the ground layer 14, the adhesive layer 10, 
and the signal layer 16. In the. cavity is mounted 

the semiconductor device 18, which is connected to 
the power layer 12s the ground layer 14 and the · 
signal layer 16 by bonding wires 34. If desired, a 

30 cap (not shown) is bonded to the package 2 in an 

inert gas atmosphere or in vacuum to seal the cavity 
where the semiconductor device has been mounted. The 
way of mounting the semiconductor device 18, the way 
of bonding it by the bonding wires (wire bonding), 

35 and the way of sealing it with the cap are well known 
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to those skilled in the art, and their detailed 
descriptions are omitted herein. If desired, bump 
bonding or tape automated bonding may be used in 
place of the bonding by the bondi~g wires 34. 

The followinq facts should also be noted in 
regard to the package 2 for mounting the 
semiconductor device that has been described with 
reference to Figs. 1 and 2: The power layer 12 and 
the ground layer 14 are formed of the platelike 

10 members 20 and 28 having relatively large areas, so 
that the self inductances of the power layer 12 and 
the ground layer 14 are relatively small. In 
addition, a decoupling capacitor with a capacity of 
about SO to 1000 pF is formed between the power layer 

15 12 and the ground layer 14. Thus, a noise to be 
generated in the power layer 12 and the ground layer 
14 can be fully suppressed. The self inductances of 
the power layer 12 and the ground layer 14 are each 
0.1 to 0.6 nH (frequency: 1 MHz or more) when the 

20 members 20 and 28 are each formed of a metal plate 
having a thickness of 0.1 mm, being a 40x40 mm square 
excluding the outer leads 24 and 32, and having a 
20x20 mm square opening formed at the center; or they 
are each 0.05 to 0.3 nH (frequency: 1 MHz or more) 

25 when the members 20 and 28 are each formed of a metal 
plate having a thickness of 0.1 mm, being a 40x40 mm 
squ~re excluding the outer leads 24 and 32, and 
having no opening formed at the center. 

Fig. 3 shows a modified example of the 
30 package for mounting a semiconductor device 

illustrated in Figs. 1 and 2. In this modified 
example, spacer means 36 are arranged in the adhesive 
layers 6, 8 and 10. The spacer means 36 is formed of 
a plurality of ·spheres incorporated into the 

35 adhesives for forming the adhesive layers 6, 8 and 10 
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before the adhesives are cured. The diameters of 

these spheres are conformed to the desired 
thicknesses of the adhesive layers 6, 8 and 10, 

accordingly, the desired values of the distance 
5 between the base plate 4 and the power layer 12, the 

distance between the power layer 12 and the ground 
layer 14, and the distance between the ground layer 
14 and the signal layer 16. The material for the 
sphere constituting the spacer means 36 is preferably 

10 the one described earlier as the preferred material 

for the filler that can be added to the adhesive 
which forms the adhesive layer 6. When such spacer 

means 36 are disposed in the adhesive layers 6, 8 and 
10, the thicknesses of the adhesive layers 6, 8 and 

15 10 are defined sufficiently precisely by the 
diameters of the spheres constituting the spacer 
means 36. This prevents fluctuations or unevennesses 
of the thicknesses of the adhesive layers 6, 8 and 10 
that would otherwise occur depending on the pressure 

20 exerted during lamination. If desired, before the 
power layer 12, the ground layer 14 and the signal 

layer 16 are laminated in this sequence onto the base 
plate 4, a plurality of projections or ridges 

constituting the spacer means can be formed 
25 beforehand at predetermined surfaces of the member 20 

constituting the power layer 12, the member 28 
constituting the ground layer 14, and the leads 26 
constituting the signal layer 16. The constitution 
of the modified example of Fiq. 3, excluding the 

30 spacer means 36, is substantially the same as in the 

embodiment shown in Fiqs. 1 and 2. 

Fig. 4 shows another modified example of 
the package for mounting a semiconductor device 
illustrated in Figs. 1 and 2. In this modified 

35 example, an insulating hard resin layer 38 is 

.. -... -~---------··-:--..,,.· .-~·····-.. ··· ······ -... -. .. - - ~ ........... --- -
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disposed on the inner surface {the underside of the 
inside portion) of the inner lead of each of the 
multiple leads 26 constituting the signal layer 16. 

The pref erred insulating hard resin layer has a 

5 modulus of elasticity of 10 to 10000 kg/mm2
• Examples· 

of the preferred insulating hard resin layer are 
polyimide resins, epoxy resins, fluororesins, acrylic 
resins, and phenolic resins. The thickness of the 
resin layer 38 is somewhat smaller than the distance 

10 between the ground layer 14 and the signal layer 16, 
and preferably, it is, say, about 0.05 to 0.7 mm, 
particularly 0.1 to 0.5 mm. It is also preferred 

that the adhesive layer 10 is caused to remain in a 

slight thickness between the resin layer 38 and the 
15 ground layer 14. The resin layer 38 may be a 

rectanqular smooth film or sheet. If desired, it is 
permissible to use a film or sheet having numerous 
holes about 0.05 to 0.5 mm in diameter,. and allow the 
adhesive forming the adhesive layer 10 to move into 

20 the numerous holes. Before the signal layer 16 is 
laminated onto the ground layer 14 via the adhesive 

layer 10, the resin layer 38 can be bonded by a 
suitable method, such as thermocompression, at a· 

required site of· the underside of the leads 26 
25 constituting the signal layer 16. Alternatively, 

when the adhesive for forming the adhesive layer 10 
is in the uncured state, the resin layer 38 is 
embedded at a required site of the adhesive, and·then 

the leads 26 are laminated onto the uncured adhesive, 

30 whereby the resin layer 38 can be positioned at the 

required site of the underside of the leads 26. 
When the leads 26 constituting the signal 

layer 16 and the semiconductor device 18 are 
connected by bonding wires, one end of the bonding 

35 wire needs to be fixed on the upper surf ace of the 

.., --------·~"""~~-.... ...-.-........... -.. ~--.-- •.·•.··· "'. ....... -·-.. -...... - .... ·-- .. , ... - . 
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inner lead of the lead 26. Such fixing is performed 

advantageously by so-called uitrasonic wire bonding 
known per se which utilizes pressure and ultrasonic 

vibrations. According to our experience, if the 

5 adhesive layer 10 present below the signal layer 16 

has rubberlike elasticity, the adhesive layer 10 is 
elastically compressed by the pressure exerted on the 
inner leads during ultrasonic wire bonding. 
Consequently, the inner leads are displaced slightly 

10 downwardly, making the bonding operation difficult, 

and relatively great ultrasonic output is required. 
However, if the insulating hard resin layer 38 is 

disposed at the inside portion of the underside of 
the inner leads as in the modified example shown in 

15 Fig. 4, the downward displacement of the inner leads 

during ultrasonic wire bonding is thoroughly 
prevented, and the ultrasonic output required can be 
considerably reduced. 

Fig. 5 shows another preferred embodiment 
20 of a package for mounting a semiconductor device in 

accordance with the present invention. A package 

shown generally at the numeral 102 has a base plate 

104, and three conductive layers, i.e., a ground 
layer 114, a power layer 112 and a signal layer 116, 

25 laminated on the underside of the base plate 104 via 
adhesive layers 106, 108 and 110, respectively, 

interposed between the adjacent layers. 
The signal layer 116 in the package 102 

illustrated in Fig. 5 is composed of a circuit 
30 substrate 126. The circuit substrate 126, which may 

be of a shape well known per se, has a main part 
shaped like a rectangular plate. At the center of 
the main part is formed a rectangular opening 127. 

One surface of the main part of the circuit substrate 
35 126, namely, its underside, .is provided with a 
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required circuit pattern 129, which is further 
equipped with many outer connectinq terminals 131. 

The many outer connectinq terminals 131 are composed 
of a so-called ball qrid array. The circuit 

S substrate 126 constitutinq the signal layer 116 will 
be described in detail herein. The main part of the 

circuit substrate 126 may be formed of, say, a 

ceramic such as alumina or aluminum nitride, a 
plastic such as epoxy resin, phenolic resin or 

10 fluororesin, qlass, or a composite of these. If the 
main part of the circuit substrate 126 is formed of a 
ceramic, the circuit pattern 129 can be formed by 

printinq a paste containinq a powder of conductive 
metal, such as copper or silver, on the main part and 

15 curinq it, or printinq a paste containinq a hiqh 

meltinq point metal on the main part, and then 
sinterinq it to form a metallized layer. If the main 
part of the circuit substrate 126 is formed of a 
plastic, the circuit pattern 129 can be formed by 

20 applyinq a copper foil on one _surface of the main 
part, and etchinq the copper foil. The ball grid 
array constituting the many outer connectinq 
terminals 131 can be formed of a low melting point 

conductive substance such as solder. The many outer 
25 connectinq terminals can be formed of a pin qrid 

array well known in the art, which includes many pins 

formed of a metal such as copper, alloy 42 or kovar, 

instead of the ball grid array. 
The ground layer 114 has,.inteqrally formed 

30 therewith, outer leads 132 which constitute 
connecting means for electrically connectinq the 

qround layer 114 to the outer connectinq terminals 

131. The outer leads 132 of a ribbonlike shape 
extend downwardly alonq the side surf ace of the 

35 . package 102, and then extend inwardly to be connected 
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to the outer connectinq terminals 131. Similarly, 

the power layer 112 has, inteqrally formed therewith, 

outer leads 124 which constitute connectinq means for 

electrically connectinq the power layer 112 to the 

5 outer connectinq terminals 131. The outer leads 124 

are also of a ribbonlike shape, extend downwardly 

along the side surface of the packaqe 102, and then 

extend inwardly to be connected to the outer 

connecting terminals 131. 

10 In the package 102 illustrated in Fig. 5, a 

cavity for mounting a semiconductor device 118 is 

defined below the base plate 104, and the 

semiconductor device 118 is mounted at the center of 

the underside of the base plate 104. The 

15 semiconductor device 118 is connected to the power 

layer 112, the ground layer 114 and the siqnal layer 

116 by bondinq wires 134. Then, if desired, a 

suitable resin, such as epoxy resin, may be poured 

into the cavity where the semiconductor device 118 is 

20 mounted, whereby the semiconductor device 118 can be 

sealed, as shown by a two-dot chain line in Fig. 5. 

Except the above-described constitution, the 

structure of the package 102 illustrated in Fig. 5 

(e.g., the materials for the base plate 104, the 

25 adhesive layers 106, 108 and 110, the power layer 112 

and the ground layer 114) may be substantially the 

same as for the package 2 of Figs. 1 and 2. 

In connection with the package 102 of Fig. 

5, the following facts should be given attention: In 

30 a package having many outer connecting terminals, 

such as ball grid array or pin grid array, formed on 

the underside or top of the package, it has been 

customary practice that the connecting means for 

electrically connecting the power layer and the 

35 ground layer to the outer connecting terminals are 
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composed of a conductive metal plating applied in 

through-holes formed in a laminated structure 

constituting the package. With such a conventional 

package, if the outer connecting terminals are 

5 densely arranged, the diameter of the throuqh-holes 

is markedly small, and thus the inductance of the 

connecting means is large. Hence, a considerably 

large noise is generated during hiqh speed operation 

of the semiconductor device, thereby increasinq the 

10 risk for malfunctions. In the packag~ 102 of Fig. 5, 

on the other hand, the connecting means for 

connectinq the power layer 112 and the ground layer 

114 to the outer connectinq terminals 131 are 

composed of the outer leads 124 and 132 extending 

15 along the side surface of the packaqe 102. The outer 

leads 124 and 132, if considerably increased in 

numbers, can be formed into shapes of a relative 

large cross sectional area, and their inductances can 

be maintained low.. Thus, noise generation during 

20 high speed operation of the semiconductor device 118 

can be fully suppressed. In addition, the numbers 

and positions of the outer leads 124 and 132 between 

the power layer 112 and ground layer 114 and the 

outer connectinq terminals 131 can be arbitrarily 

25 chosen, so that the ground inductance and the power 

inductance can be adjusted suitably. The positions 

of the outer leads 124 and 132, in particular, 

determine the inlets and outlets of current that 

greatly affect the current distribution of the power 

30 layer 112 and the ground layer 114 and considerably 

change the inductances. Hence, the possibility for 

arbitrarily selecting the positions of the outer 

leads 124 and 132 brings great advantage to the 

desiqn of the semiconductor device. In the 

35 embodiment of Fig. 5, the connecting means are 
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composed of the outer leads 124 and 132 formed 
inteqrally with the power layer 112 and the qround 
layer 114, but they may be composed of a conductinq 
means of other.suitable shape extendinq alonq the 

5 side surface of the packaqe 102, e.q., a conductinq 
line formed of a conductive paste. The total 
inductance of the power layer 112 and the total 

inductance .of the ground layer 114 are desirably 1 nH 

o·r less, particularly, 0.5 nH or less. 

10 Fig. 6 shows still another preferred 
embodiment of a package for mountinq a semiconductor 
device i~ accordance with the present invention. A 
package shown qenerally at the numeral 202 has a base 
plate 204. The base plate 204, optionally in the 

15 shape of a rectanqular plate, may be formed of a 

plastic such as epoxy resin, phenolic resin or 
fluororesin, a ceramic such as alumina or aluminum 
nitride, qlass, or a composite of these. On the 

underside of the base plate 204 are formed many outer 
20 connectinq terminals 231 composed of a ball qrid 

array. The ball grid array can be formed of a low 

meltinq point conductive substance such as solder. 
The many outer connectinq terminals can be composed 

of a pin qrid array, includinq many pins formed of a 
25 metal such as copper, alloy 42 or kovar, instead of 

the ball qrid array. On the other surface, or the 

top, of the base plate 204 is formed a siqnal layer 

216. If the base plate 204 is formed of a plastic, 
the siqnal layer 216 can be formed by applyinq a 

· 30 copper sheet thereon, and etching the copper sheet. 
If the base plate 204 is formed of a ceramic, the 
signal layer 216 can be formed by printinq a paste 
containinq a powder of conductive metal, such as 
copper or silver, on the base plate 204 and curinq 

· 35 it, or printing a paste containinq a hiqh melting 
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point metal on the base plate 204, and then sintering 

it to form a metallized layer. As will be seen 

clearly by reference to Fig. 6, there is no signal 

layer 216 at the center of the upper surface of the 

5 base plate 204, and instead a rectangular region for 

mounting a semiconductor device is left there. In 

the base plate 204 are formed many through-holes 213, 

which are plated with a conductive metal. These 

platings connect the signal layer 216 to the outer 

10 connecting terminals 231. 

On the signal layer 216 integrally formed 

on the top of the base plate 204 is laminated a power 

layer 212 via an adhesive layer 206, and a ground 

layer 214 is further laminated thereon via an 

15 adhesive layer 208. As with the package 102 of Fig. 

5, the power layer 212 has, integrally formed 

therewith, outer leads 224 which constitute 

connecting means for electrically connecting the 

power layer 212 to the outer connecting terminals 

20 231. The outer leads 224 are of a ribbonlike shape, 

extend downwardly along the side surf ace of the 

package 202, and then extend inwardly to be connected 

to the outer connecting terminals 231. Similarly, 

the ground layer-214 has, integrally formed 

25 therewith, outer leads 232 which constitute 

. connecting means for electrically connecting the 

ground layer 214 to the outer connecting terminals 

231. The outer leads 232 are also of a ribbonlike 

shape, extend downwardly along the side surface of 

30 the package 202, and then extend inwardly to be 

connected to the outer connecting terminals 231. At 

the center of the adhesive layer 206, the power layer 

212, the adhesive layer 208 and the ground layer 214 

is formed a rectangular opening which defines a 

35 cavity for mounting a semiconductor device. A 
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semiconductor device 218 is mounted at the center of 

the top of the base plate 204. Such semiconductor 

device 218 is connected to the power layer 212, the 

ground layer 214 and the signal layer 216 by bondinq 

5 wires 234. If desired, as shown by a two-dot chain 

line in Fiq. 6, a cap 240 is bonded onto the top of 

the ground layer 214 via a suitable adhesive layer 

242 in an inert gas atmosphere or in vacuum. As a 

result, the bottom surface of the cavity where the 

10 semiconductor device 218 is mounted is closed, 

whereby the semiconductor device 218 can be sealed. 

The cap 240, optionally in the shape of a rectanqular 

plate, may be formed of a ceramic or plastic. Except 

the above-described constitution, the structure of 

15 the package 202 illustrated in Fig. 6 (e.g., the 

materials for the adhesive layers 204 and 206, the 

power layer 212 and the ground layer 214) may be 

substantially the same as for the package 2 of Figs. 

1 and 2. 

20 Next, examples and comparative examples 

will be described, but the present invention is in no 

way limited to these examples. 

The First Examples and Comparative Examples 

Silicone resin adhesives (Examples), epoxy 

25 resin adhesives (Comparative Examples), and polyimide 

resin adhesives (Comparative Examples) as shown in 

Table 1 were each chosen as the adhesive for forminq 

the adhesive layer between the base plate and the 

conductive layer. 



TABLE 1 

Bonding conditions 
Coating Type Heating temp. 

Adhesive thickness 
(µm) (oC) 

A Two component mixing type 100 177 
8 

Epoxy resin 
100 150 B stage type 

c Polyimide Thermosetting type 100 440 
D resin Thermoplastic type 100 410 
E Room temp. curing type A 100 25 
F 100 150 
G 

Heat curing type A 
100 150 Silicone resin 

H Heat curing type B 100 150 
I Room temp. curing type B 100 25 

j Heat curing type C 100 150 

Heating time 

(hr) 
Atomosphere 

3 N2 
3 In the air 

0.5 N2 
0. 1 N2 

120 In the air 

1 In the air 

1 Under reduced 
oressure 

1 In the air 

120 In the air 

1 In th~ air 

Load 

(g/cm2) 
70 
70 
20 
20 
0 
0 
0 
0 
0 
0 

Modulus of 
elasticity of 

curing product 
of adhesive 

(kg/mm2} 
810 
340 
910 
290 

0.07 
0.16 
0.20 
1.6 
0.03 
0.21 

N 
\0 
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First, these resin adhesives were measured 
for the modulus of elasticity at 25°C. The curinq 
products of the adhesives were prepared under the 
heatinq conditions and atmospheres shown in Table 1. 

5 The modulus of elasticity at 25°C. was measured as 
the modulus in tension by the method of JIS C2321 for 
the silicone resin adhesives and by the method of 
ASTM D-882 for the other resin adhesives. The 
results are shown in Table 1. 

10 The epoxy-resin adhesives used were two 
types, one cured after mixing of the two components, 
and the other containinq a curing agent and capable 
of B stage (semi-curinq). The polyimide resin 
adliesives used were two kinds, an aromatic polyimide 

15 precursor solution of a heat curinq type which is 
applied and then heat-cured, and a thermoplastic 
adhesive called Oram (Mitsui Toatsu Chemicals, Inc.). 
The silicone resin adhesives used were a total of 
five kinds of adhesives, two one-component room 

20 temperature curing adhesives A and B (called RTV 
rubber) different in adhesiveness, and three one­
component heat curing organopolysiloxanes A, B and C 
different in adhesiveness and modulus of elasticity 
which contain SiH groups and vinyl groups, and which 

25 are each heated together with a chloroplatinic acid 
catalyst to undergo the addition reaction and form 
dimethylene crosslinks, resulting in curing. Of 
these silicone resin adhesives, the heat curing type 
A relying on addition reaction contains as the only 

30 filler 25% by weight of silica havinq purity of 
99.99% or more and an averaqe particle diameter·of 
4.5 ~m. The heat curing type B contains 50% by 
weight of alumina having purity of 99.99% or more and 
an average particle diameter of 0.6 ~m. an~ 20% by 

35 weight of silica. The heat curing type C contains 

;..,._'"\!!_ 1, o... cc;.w; CD?•. c ... e I{!•- !I""~-.. ~~~--~ ......... ""----:"'""'=--"':-~·-----:·- .. ·-·--~.-.---~ .. ~ ... -..... ···-.--·-··~ .. - ......... ·. 
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25% by weight of alumina and 20% by weight of silica. 
The silicone resin adhesives used all had a 

modulus of elasticity of 10 ~g/mm.2 or les~, showing 

rubberlike elasticity. 
Then, a plate of a copper-tungsten alloy 

containing molybdenum, tungsten and Cu in an amount 

of 10% by weight, double-sided Al clad kovar (Al 
thickness: 8 ~m on each side), double-sided Al clad 
copper (Al thickness: 8 ~m on each side), aluminum or 

10 copper was used as the metallic base plate. As the 
ceramic base plate was used a plate of alumina or 

aluminum nitride ceramic. These base plates were 

each a 40x40 mm square plate 1 mm in thickness. The 
conductive layer prepared was a layer of copper, 

15 aluminum, alloy 42, kovar, zi~c, molybdenum, KV-15 
(Fe-Ni-Co alloy of Sumitomo Special Metals Co., Ltd., 
having a coefficient of thermal expansion, at room 
temperature to up to 350°C., close to that of 
aluminum nitride or silicon semiconductor), double-

20 sided Al clad alloy 42 (Al thickness: 8 ~m on each 
side), double-sided Al clad kovar (Al thickness: 8 ~m 

on each side), or double-sided Al clad copper (Al 
thickness: 8 ~m on each side), each layer having a 

total thickness of 0.1. mm. The power layer prepared 
25 was a 39x39 mm square plate having a 20x20 mm square 

opening at the center. The ground layer prepared was 
a 39x39 mm square plate having a 22x22.mm square 

opening at the center. 
The above base plate and power layer, in 

30 the combination shown in Table 2, were laminated 
together via the above adhesive (coating thickness 

100 ~m). Onto the power layer was laminated the 
ground layer of the same material via the adhe.sive 
(coating thickness 100 ~m). Onto the ground layer 

35 was further laminated the signal layer of the 

. ... .... ... .... . . . . ··- ... ··.·· ..... , ,_ ... - . . . -.. . ..... 
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material shown in Table 2 via the adhesive (coating 

thiclmess 100 llm). ·The laminate was subjected to 

bonding under the conditions shown in Table 1 to 

constitute a package for mounting a semiconductor 

5 device. The· signal layer was a single layer having 

304 leads, an outer lead pitch of 0.5 mm, and a 

thickness of 0.15 mm. 

In bonding the copper base plate and the 

power layer, the atmosphere used was nitrogen, if the 

10 heating temperature exceeded 150°C. Of the silicone 

resin adhesives, those of the heat curing type and 

having a low modulus of elasticity (Nos. 6, 10, 11), 

however, were involved in bonding in the air or under 

reduced pressure of lx10-3 Torr. 

15 The resultinq packaqes were each tested for 

sealinq properties or hermeticity. Initially, they 

showed helium leaks of lx10-• atm• cc/sec or less, 

representinq satisfactory hermeticity. Then, they 

were subjected to thermal shock test (a test 

20 involving heatinq at 150°C for 10 minutes and coolinq 

~t -65°C for 10 minutes) conducted 1,000 times; dip­

soldering test (260°C for 5 seconds) conducted 5 

times; and pressure cooker test (PCT) conducted for 

100 hours at 121°C and 2 atmospheric pressure in 

25 saturated steam. When the silicone resin adhesives 

(the Examples) were used, there was no decrease in 

the hermeticity. When the epoxy resin or polyimide 

resin adhesives were used, the hermeticity declined 

to lx10-s atm• cc/sec. 

30 The hermeticity test using the helium leak 

method was performed by placinq a silicone qrease­

coated silicone rubber cap on top of the signal layer 

of the package of the shape shown in Fiq. 1, 

evacuating the cavity,·where a semiconductor device 

35 was to be mounted, by means of a vacuum pump (a 

.. -.- .. . .. . . ........................ ···- ...• ·-~· -·- ··- ....... --- . ·· ........... . 
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diffusion pump), blowing helium gas from around the 

cap, and reading changes in the degree of helium leak 

amount inside the cavity. 

To measure the bond strength between the 

5 base plate and the power layer, the power layer 

bonded onto the base plate was cut to a width of 3 

mm. Three of the cut pieces were pulled at a rate of 

40 mm/min in a direction of 90° relative to the 

bonded surface of the base plate. The average of the 

10 maximum tensile strengths of these three leads was 

calculated as the 90° peel strength. The results 

are shown in Table 2 . 

... :'": .. ··----··-..... :·---:- .... ···-· ...... -- -· --........................ , . - " ...... ····- .......... -· ......... · .. -. 
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TABLE 2 

Power I ayer 
No. Base plate Signal layer Type of 

Ground adhesive I ayer 

1 * A 
2* B -3* c 
4* Cu Cu 0 - 5 Aluminum 

E -6 nitride G -7 H 
- 8 Kovar Alloy 42 F 
-

9 Al Alloy 42 F -10 Al clad alloy 42 Alloy 42 G -11 Zn Alloy 42 G 
12 Alumina Alloy 42 Alloy 42 F 
13 Al KV-15 Alloy 42 F 
14 Cu Mo Alloy 42 F 
15 Cu Cu J 

16 Molybdenum Al clad alloy 42 Alloy 42 J -17 Kovar Alloy 42 J 
18 Tungsten Al clad kovar Alloy 42 J 
19 Cu Cu J 
20 Copper-tungsten Al clad alloy 42 Alloy 42 J 
21 Cu Cu I 

-22 - Aluminum Cu Cu J 
23 nitride - Al clad alloy 42 Alloy 42 J 
24 Kovar Alloy 42 J 
25 

Al clad kovar Al clad alloy 42 Alloy 42 J -26 Cu Cu J 
27 

AIN 
Al clad copper Alloy 42 J -28 Al clad copper Cu J 

* Nos. 1 to 4 represent the Comparative Examples. 
** The symbol [ - ] represents that the bond strength was not measured. 

Bond strength 

After thermal After dip-
In it i a I shock test soldering test 

3.4 Peeled Peeled 

2.8 Peeled 1.1 
3.3 Peeled Peeled 

3.7 Peeled 1.3 
3.6 3.3 3.6 
5.1 6.0 5.2 
4.3 4.5 4.5 
5.1 6.0 5J 
4.9 5.3 5.0 
4.9 4.9 5.0 
5.0 4.9 5.4 
4.6 4.9 4.9 
5.0 5.4 5.2 
4.7 5.0 5.4 
3.9 3.9 4.2 
4.1 4.0 4.0 
4.1 3.8 4.3 
3.8 3.9 4.1 
3.6 3.4 3.6 
3.9 3.8 4.3 
0.8 0.8 0.8 
3.7 3.3 3.7 
4.2 4.2 4.5 
4.0 3.8 4.4 
4.1 4.0 4.5 
3.8 3.8 4.0 
3.9 4.0 4.3 
4.0 4.3 4.8 

(kg/cm) 
After PCT 

100h 600h 
0.6 - ** 
0.7 -
0.3 -
0.2 -
3.6 -
4.9 0.7 
4.6 -
5.2 0.8 
4.9 -
5.0 1.2 
5.1 -
4.7 -
5.1 -
4.9 -
3.8 -
4.3 4.0 
4.3 3.9 
3.9 -
3.7 -
3.8 3.7 
0.7 0.6 
3.7 3.5 
4.3 4.0 
3.9 3.6 
4.0 3.8 
3.5 -
3.8 3.5· 
4.0 -

w 
.fl>. 

·> 
'·· 
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The packaqes of test Nos. 6, 8, 10, 16, 17, 
20-24, 25 and 27 were further examined for the bond 
strenqth and the hermeticity by the helium leak 
method after 500 hours of the PCT. The packaqes of 

5 Nos. 6, 8 and 10 markedly decreased in bond strenqth 
to 0.7 to 1.2 kq/cm, but maintained hermeticity 
expressed as a helium leak of 1x10-• atm• cc/sec. or 
less. The packaqe of No. 21 was also low in bond 
strenqth at 0.6 kq/cm (a small decrease from the 

10 initial value), but its helium leak was not more than 
lxlO~ atm•cc/sec. The other packaqes of Nos. 16, 17, 
20, 22-24, 25 and 27 showed no decrease in bond 
strengtb, and their hermetici ty was kept at lx10-• 
atm•cc/sec or less. 

15 The above results clearly show that the 

20 

packaqes having the adhesive layers with hiqh moduli 
of elasticity that are formed of the epoxy resins and 
polyimide resins are relatively high in the initial 
bond strength between the base plate and the 
conductive layer, but are evidently lowered in the 
adhesion after the various environmental tests;· 
hence, they are inferior in the durability, 
especially, the durability to thermal shock. 

The packages of the present invention, by 
25 contrast, have the bon~ strength between the base 

plate and the conductive layer maintained even after 
the various ·environmental tests, demonstratinq them 
to serve as highly durable, highly reliable packaqes. 

The present Examples also showed that the 
30 present invention gave highly reliable bonding even 

when materials with a considerably small difference 
in coefficient of thermal expansion at 0 to 100°C, a 
difference as small as 1-3x10-'· 0 c-1

, were bonded 
together as in the case of aluminum nitride or 

35 molybdenum and (Al clad) alloy 42, or even when 
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materials with a considerably qreat difference in 

coefficient of thermal expansion, a difference as 
larqe as 14-30x10-4

• 
0 c-1

, were bonded toqether as in 

the case of aluminum nitride and copper or zinc, or 
5 in the case of aluminum and KV-15. 

The base plates of Test Nos. 14 and 16 to 

20 had a 3 ~m thick Ni electroplatinq on the entire 

surface. The Al base plate of Test No. 13 had a 7 ~m 

anodized film on the surface. 
10 The Second Examples 

Examples of the packaqe of Fiq. 1 prepared 
usinq as the adhesives silicone resin adhesives 
containinq fillers are presented. The same type of 

adhesive as the heat curinq orqanopolysiloxane A in 
15 the First Examples and Comparative Examples, which 

contains SiH qroups and vinyl qroups, and which is 
heated toqether with a chloroplatinic acid catalyst 
to underqo the addition reaction and form dimethylene 

crosslinks, resultinq in curinq, was further mixed 
20 with a filler, i.e., alumina havinq purity of 99.99% 

or more and an averaqe particle diameter of 0.6 ~m 
and/or silica.havinq purity of 99.99% or more and an 
averaqe particle diameter of 4.5 ~m to prepare pasty 

adhesives. The proportions of the filler blended are 
25 shown in Table 3. The resultinq adhesives were each 

used to bond the base plate to the power layer, the 

power layer to the ground layer, and the qround layer 
to the siqnal layer. The base plate prepared was a 1 

mm thick 40x40 mm square plate of aluminum nitride 

30 ceramic. The power layer prepared was a 39x39 mm 
square plate of double-sided Al clad alloy 42 havinq 
a 20x20 mm square openinq at the center. The ground 
layer prepared was a 39x39 mm square plate of .double­
sided Al clad alloy 42 having a 22x22 mm square 

35 openinq at the center. The siqnal layer prepared was 

-~ .. ----· ...... -. . .. ,..., ...•. - ... -.. --.. -··.··- -·-·-·····-:-·· ._ .............................. - - .. 
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a single layer having a total of 304 leads, an outer 
lead pitch of 0.5 mm, and a thickness of 0.15 mm, and 
also having a 24x24 mm square opening defined at the 

· center. Using these respective materials, the same 
5 procedure as in the First Examples and Comparative 

Examples was performed to prepare packages of the 
shape illustrated in Fig. 1. The adhesives were each 
applied to a coating thickness of 100 ~m by screen 
printing, and cured in the air for 2 hours at 150°C. 

10 In curing the adhesives, a load of 4 g/cm2 was imposed 
in order to enhance adhesion between the members to 
be bonded, in contrast to the First Examples and 
Comparative Examples. In regard to the resulting 
packages, the amount of the silicone resin adhesive 

15 squeezed out of the inside edge of the power layer 
(the edge defining the 20x20 mm opening) onto the 
surface of the base plate.was measured in terms of 
the maximum length of the squeeze-out from that 
inside edge. The results are shown in Table 3. 

20 At the same time, the silicone resin 
adhesives containinq the filler were measured for the 
modulus of elasticity at 25°C of the curing product 
of the adhesive and the bond strength between the 
base plate and the power layer. The results are also 

25 shown in Table 3. The values of the ·pcT are those 
measured after 100 hours. 



TABLE 3 

Fi 11 er Modulus of 
elasticity of 

No. Amount Viscosity 
Squeeze-out curing product 

Material incorporated of adhesive 
(wt. 'O (Pa·s) (mm) (kg/cm2

) 

29 No filler 100 0.71 0.07 
30 0.8 105 0.55 0.09 -
31 5.0 110 0.34 0.10 -
32 10.0 122 0.19 . 0.12 - Alumina 
33 25.0 185 0.09 0.21 -34 45.0 820 0.03 0.42 -
35 70.0 820 0.00 1.1 
36 10.0 103 0.47 0.09 
I-

37 Silica 25.0 165 0.39 0.16 ._ 

38 50.0 425 0.22 0.30 

39 Blend of 25wt. % 300 0.03 0.38 alumina and 
30wt. % s i I ica 

Bond strength between base plate and power layer (kg/ cm) 

After thermal After dip-Initial After PCT shock test soldering test 

1.6 1.6 1.5 1.5 
2.2 2.4 2.4 2.1 
3.4 3.3 3.5 3.3 
4.7 4.9 5.0 4.6 
5.2 5.3 5.4 5.0 
4.0 4.1 4.2 3.9 
3.2 3.3 3.6 3.4 
3.6 3.5 3.8 3.4 
4.5 4.6 . 4.8 4.7 
3.8 3.8 4. 1 3.9 

4.3 4. 1 4.2 4.0 

w 
00 

.. 
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As shown above, when the content of the 
filler was less than 1.0% by weiqht, the squeeze-out 
lenqth was qreater than 0.5 mm; when it exceeded 80% 
by weiqht, the viscosity of the paste increased, 

5 makinq screen printinq substantially impossible. The 
bond strenqth in the initial staqe immediately after 
bondinq, and that after the environmental tests 

tended to lower sliqhtly as the content of the filler 
increased. However, the values of the bond strenqth 

10 were all more than 1.5 kq/cm, presentinq no problems. 
As for the hermeticity of the packaqe, even when the 
filler was incorporated, the values of the helium 

leak of all packaqes before and after the 
environmental tests were lxlO~ atm·cc/sec or less, 

15 representinq a hiqh level of hermeticity. 

20 

The Third Examples 

The silicone resin adhesive, the base 
plate, the power ·1ayer, the qround layer, and the 

siqnal layer were prepared in the same manner as in 

No. 39 of the Second Examples. Then, a packaqe 

havinq an insulatinq hard resin layer formed on the 
underside of the inner leads of the leads of the 
siqnal layer was produced, as shown in Fiq. 4. For 
the insulatinq hard resin layer, the followinq resins 

25 were used: 

30 

(1) Polyimide resin (R-722, Kabushiki 
Kaisha Tomoeqawa Seishi) 

(2) Epoxy resin (UHlW, Kabushiki Kaisha 

Tomoeqawa Seishi) 
(3) Fluororesin (PFA Film, Mitsui DuPont 

Fluorochemical) 
The resultinq insulatinq hard resin layers 

were each processed to a size of 22 mm in lenqth, 2 

mm in width and 0.3 mm in thickness, and bonded to 
35 the underside of the inner leads by 

- .... ~.- ... -? ......... ___ ......... ..,. ... _,, __ ,.,. ....... , ... __ .._ __ ~-:-...,_ ...... - .......... - •. -··-- ......... ·;···-··· .... - ••..•.. - . - .•.•. 
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thermocompression. 

The packaqes obtained were evaluated for 
the ultrasonic output at the time of ultrasonic wire 

bondinq. The ~ire bondinq device was Model 4129 of 
5 Kulicke & Soffa. and the wire was a qold wire 35 ~m 

in diameter. The results are shown in Table 4. The 
ultrasonic output was expressed as a value relative 

to 100%. provided that the value obtained when no 
insulatinq hard resin layer was formed was defined as 

10 100%. When no insulatinq hard resin layer was 

formed. a . relatively hiqh ultra.sonic output was 
required; whereas the provision of the insulatinq 
hard resin layer enabled wire bondinq at a reduced 
ultrasonic output. 

-.--... --~··--~ ... .....---·~-----.-.---·---~···--.-.-.,.._, ..... - . ., ........ -..... "'·:·· ...... -.··- ...... -....................... ~- .. . .. . . . .. 



No. Insulating hard 
resin I ayer 

40 None 

41 Polyimide resin 

42 Epoxy resin 
(glass fiber reinforced) 

43 Fluoro resin 

TABLE 4 

Modulus of elasticity of 
insulating hard resin layer 

{kg/mm 2
) 

-
910 

810 

54 

Relative supersonic output 
during wire bonding 

(%) 

100 

50 

65 

80 
~ 
I-' 

, 
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The Fourth Example 

A package of a shape as illustrated in Fig. 

5 was prepared. The base plate was a 0.635 mm thick 

40x40 mm square plate of aluminum nitride ceramic. 

5 The power layer and the ground layer were each 0.1 mm 

in thickness, and comprised double-side Al clad alloy 

42 (Al thickness: 8 pm on each side). The power 

layer and the ground layer were platelike and had an 

opening at the center, as in the Second Examples. 

10 The signal layer was a glass epoxy printed wiring 

substrate (FR-5) with a predetermined wiring pattern. 

The base plate, the power layer, the ground layer and 

the signal layer were bonded together using the heat 

curing type A silicone resin adhesive containing 25% 

15 by weight of silica as the only filler that was shown 

in the First Examples and Comparative Examples. The 

adhesive was applied to a coating thickness of 100 Pm 

by screen printing, and cured in the air at 150°C for 

2 hours under a load of 4 g/cm2
• The ground layer and 

20 the power layer each had 20 outer leads with a pitch 

of 0.2 mm. The outer leads were stripped of the clad 

Al, and then tin-plated to a thickness of 4 pm. 

Then, the outer leads of the power layer and the 

ground layer were bent, passed along the side surface 

25 of the package, and connected at predetermined 

positions of the signal layer. The connection of the 

leads to the signal layer was done using a eutectic 

crystal solder (63% Sn-27% Pb). Using the same · 

solder, solder bumps 0.7 mm in diameter were fixed to 

30 the ball grid array. 
On the resulting package was mounted a· 

dummy semiconductor device (silicon chip) with an Al 

deposit (5 Pm) on the entire surface. Then, wire 

bonding involving an Au wire 30 pm in diameter was 

35 performed, and a sealing resin was poured into the 
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cavity reqion for pottinq of the semiconductor device 
and the wire for the wire bondinq. The molded resin 
was an epoxy resin (CB-011, Hysol). The so prepared 
packaqe for evaluation was subjected to reliability 

5 tests under the conditions shown in Table 5, and the 
results shown there were obtained. 

The inductance of the power layer and the 
qround layer was 0.5 nH at SO MHz. To measure the 
bond strength between the signal layer (the printed 

10 wirinq board) and the ground layer, the qround layer 
bonded onto the printed wiring board was cut to 
prepare leads with a width of 3 mm each. Three of 
the leads were pulled at a rate of 40 mm/min in a 
direction of 90° relative to the printed wirinq 

15 board. The averaqe of the maximum tensile strenqths 
of these three leads was determined as the 90° peel 
strenqth. This parameter was assessed in the same 
manner as in the First Examples and Comparative 
Examples. Its initial value was 3.8 kg/cm. After 

20 the thermal shock test, the dip-solderinq test 
(conducted 5 times) and the PCT (100 h), as conducted 
in the First Examples and Comparative Examples, its 
values were 3.8, 4.0 and 4.1 kg/cm, respectively. 
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TABLE 5 

Reliability test item Reliability test conditions Test results 

-55-125°C No breakage of wire bond 
Thermal cycle 

1 Orn in each. 1 OOOcvcles No other abnormality 

High temparature 150°C 16 

Insulation resistance 10 Q or more 
Bias voltage DC 6V, 1 OOOhours (measured : DC 500V, 1 min.) 

High temparature 85°C, 85%RH 10 
and high humidity Insulation resistance 10 Q or more 

Bias voltage DC 5.5V, 1 OOOhours (measured : DC 500V, 1 min.) 

121 °C, 2 atmospheric pressure No breakage of wire bond 
PCT 

100 % RH, 96 hours No other abnormality 

Shock test : MIL883C - 2002.38 No breakage of wire bond 
Mechanical strength 

Vibration test : MIL883C - 2007.2A No other abnormality 

• Moisture absorption conditions : 
30 °C/85 % RH. 168hours No breakage of wire bond 

Reflow resistance • Reflow conditions : 
Maximum temp. 230°C, 1 min. No other abnormality 
In - out 6 min. 3 passes 

0 No other abnormality 0 means that no cracks of the package, no peeling of the 
semiconductor device, and no delamination between the base plate and the conductive 
layer were observed under a 40X stereomicroscope. 

.i:i. 
ts=-
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The Fifth Examples 
Packaqes of the shape as shown in Fiq. 5 

were produced using the wide varieties of the 

materials constitutinq the base plate, the power 

5 layer, the ground layer and the siqnal layer, as well 

as the adhesives for them, as shown in Table 6. The 

adhesives were the silicone resin adhesives, types E 

to J, indicated in the First Examples and Comparative 

Examples. The same method as in the Fourth Example 

10 was employed in producing the packages. The curinq 

conditions complied with those for the types E to J 

revealed in Table 1. The bond strenqth between the 

siqnal layer and the ground layer was evaluated in 

the same manner as in the Fourth Example. If the 

15 base plate was made of Cu, it was Ni-plated to a 

thickness of 4 I'm on the entire surface. The 

resulting packages were measured for the inductance 

of the power layer and the ground layer at SO MHz. 

The results are presented in Table 6. 

20 The reliability tests of the packages were 

conducted in the same way as in the Fourth Example, 

and similar·results to the Fourth Example were 

obtained. 

In reqard to the siqnal layer shown in 

25 Table 6, "glass epoxy" refers to a glass epoxy 

printed wiring board (FR-5), "alumina" refers to an 

alumina multilayer substrate with a tungsten (W) 

inside layer wiring and W via holes, and "BT resin" 

refers to a BT (bismaleimide triazine) resin printed 

30 multilayer wiring board, each substrate being 

provided with a predetermined wiring pattern. The 

outer leads of the power layer and the ground layer 

were cleared of Al and then tin-plated for the Al 

clad material as in the Fourth Example, or were 

35 directly tin-plated for the Cu material. 

··""=-.-."';·-.--.-....,-.-.....- ... ,_.,. ____ .
0
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TABLE 6 

Power layer 
Signal layer Type of No. Base plate 

adhesive Ground layer 

44 Al clad alloy 42 Glass epoxy F 
45 Al clad alloy 42 Glass epoxy G 
46 Al clad alloy 42 Glass epoxy I 
47 AIN Al clad alloy 42 Alumina J 
~ Al clad Cu Glass epoxy J 
49 Al clad Cu Glass epoxy H 

50 Al clad Cu Glass epoxy F I-- Cu 51 . Al clad Cu BT resin F 
52 Al Al clad alloy 42 BT resin J 
53 Al clad alloy 42 Alumina J - 54 Cu Cu BT resin J 
55 Al clad alloy 42 Alumina I 
56 Al clad alloy 42 Alumina J 
57 Cu Alumina J 

58 Glass epoxy Cu BT resin J 
59 Cu Glass epoxy J 

60 Cu Glass epoxy E 
6f Cu Glass epoxy I 

Bond strength between 
signal layer and ground layer (kg/cm) 

After After dip- After PCT 
Initial thermal soldering 

shock test test lOOh 
3.6 3.5 3.7 4.0 
4.0 4.3 4.4 4.4 
1.1 1.1 1.2 0.8 
4.1 4.2 4.8 4.7 
3.8 3.8 4.0 4.1 
3.9 3.8 3.9 3.6 
3.6 3.6 3.7 4.0 
3.7 3.9 3.8 3.5 
4.3 4.3 4.4 4.2 
5.1 5.3 5.2 5.6 
4.3 4.3 4.4 4.2 
1.5 1.6 1.6 1.1 
5.1 5.3 6.2 6.5 
5.1 5.3 5.2 5.5 
4.3 4.3 4.4 4.2 
3.8 3.8 4.0 4.1 
3.0 3.2 3.2 3.5 
1.1 1.1 1.2 0.8 

Inductance 
of power 
layer and 
ground 
layer 

(nH) 

0.4-0.5 

0.3-0.4 

0.4-0.5 

0.2-0.3 

0.4-0.5 

0.2-0.3 

~ 
0\ 
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What we claim is: 

1. A package for mountinq a semiconductor 

device, comprising a base plate and at least one 

conductive layer laminated onto the base plate via an 

5 adhesive layer, wherein the modulus of elasticity at 

25°C of the adhesive layer is 10 kg/mm2 or less. 

2. The package of claim 1 wherein the 90° peel 

strenqth between the base plate and the conductive 

layer is 0.5 kq/cm or more. 

10 3. The package of claim 2 wherein the 90° peel 

strenqth between the base plate and the conductive 

layer is 1 kg/cm or more. 

4. The packaqe of claim 1 wherein the modulus 

of elasticity at 25°C of the adhesive layer is 0.01 
15 to 10 kg/mm2 • 

5. The 

of elasticity 

to 5 kg/mm2
• 

6. The 

20 of elasticity 

to 2 kg/mm2
• 

package of claim 4 wherein the modulus 

at 25°C of the adhesive layer is 0.03 

package of claim 5 wherein the modulus 

at 25°C of the adhesive layer is 0.05 

7. The package of claim 1 wherein the adhesive 

layer is composed of an adhesive containing a filler. 

8. The package of claim 7 wherein the filler. 

2S is silica and/or alumina. 

9. The package of claim 7 wherein the averaqe 

particle diameter of the filler is 0.1 to 100 ~m. 

10. The packaqe of claim 9 wherein the averaqe 

particle diameter of the filler is o~3 to 30 ~m. 

30 11. The package of claim 7 wherein the amount 

of the filler incorporated is 1 to 80% by weight 

based on the entire adhesive including the filler. 

12. The package of claim 11 wherein the amount 

of the filler incorporated is 5 to 70% by weight 

35 based on the entire adhesive including the filler. 
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13. 

viscosity 

condition 

14. 

thickness 

15. 

plate is 
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The packaqe of claim 1 wherein the 

of the adhesive layer in the uncured 

is 50 to 1000 Pa•s. 

The packaqe of claim 1 wherein the 

of the adhesive layer is 0.005 to 3 mm. 

The packaqe of claim 1 wherein the base 

an aluminum nitride ceramic. 

16. The packaqe of claim 1 wherein the 

conductive layer comprises a power layer, a qround 

10 layer and a siqnal layer, and has the adhesive layer 

interposed between the adjacent layers. 

17. The packaqe of claim 16 wherein the siqnal 

layer is composed of a multiplicity of ribbonlike 

leads. 

15 18. The packaqe of claim 17 wherein an 

in·sulatinq hard resin layer is disposed on the inner 

surface of each of the inner leads of the multiple 

leads. 

19. The packaqe of claim 16 wherein a 

20 multiplicity of outer connectinq terminals are 

disposed, and connectinq means for electrically 

connectinq the power layer and the qround layer to 

the outer connectinq terminals extend on the outside 

surface of the packaqe . 
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