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Field of the Invention This invention relates to a seﬁﬂeé@t@gmﬂ
assenbly conprising a die nounted to a carrier. The invention is
particularly useful for, but not neclessarily limted to, i‘RPPORVION t he
die's attachnent to the carrier. 10 _ Backgr ound
of the Invention - Conventionally, a die containing electronic

circuitry is nount eSBMtcoo]ngchr ASSEMBIY rr\nﬁTwrmmndJmL DiEsenbl y.
Typically, the carrier is for ] nEnNz I ve substrate
havi ng conductive pads. Gener%f\qm#w fbtﬁec&%ggﬁi rcuitry requires
el ectrical grounding, a |large conductive pad is used as a ground pad.
Such a ground pad is normally rectangul arly- shaped and takes up

substanti al space on the non-conductjve substrate 20 just beneath the die.
ConventionaPly, an adhesive is usedField at thedavemtiordi e to the carrier.

This invention relates to a semiconductor assembly comprising a die
mounted to a carrier. The invention is particularly useful for, but not
necessarily limited to, improving the die's attachment to the carrier.

10

Background of the Invention

Conventionally, a die containing electronic circuitry is mounted onto a
15 carrier to form a semiconductor assembly. Typically, the carrier is formed
with a non-conductive substrate having conductive pads. Generally, when
the die's circuitry requires electrical grounding, a large conductive pad is
used as a ground pad. Such a ground pad is normally rectangularly-
shaped and takes up substantial space on the non-conductive substrate

20 just beneath the die. _

' Conventionally, an adhesive is used to attach the die to the carrier.
The adhesive needs to be electrically conductive for coupling the die to the
ground pad. As is known in the art, adhesives do not bind well to metals,
such as gold or silver, forming the ground pad. This causes an adhesion

25  problem for mounting the die, particularly when there is little space on the
~ carrier that is not taken up by the ground pad.

Summary of the Invention
30 | |
1t is an object of this invention to provide a semiconductor assembly
with improved attachment of a die to a carrier.

_ According to one aspect of the invention, there is provided a
35 semiconductor assembly comprising: ’
a carrier having a non-conductive substrate with an
electrically conductive pattern thereon, said pattern including a



The adhesive needs to be electrlcally conductive for coupling the die to

t he ground pad. As is known in the art, adhesives do not bind well to
net al s, such as gold or silver, formng the ground pad. This causes an
adhesion 25 problemfor nounting the die, particularly when there is

" little space on the carrier that is n@ taken up by the gréound pad.
Summary of the Invention 30 Is an object of this invention to
provi de a sem conduct or assenbly W|th i nproved attachnment of a die to
a carrier. pluragt;cofdnebm g%&éraﬁn@etedqhetﬂbérswtlon there is

rovided a 35 sem conduct sin
(F:)arri er having a non-condt @ @%‘?'S% ?'ﬁ nBé\i'X ﬁo'gqf“c’t've surface §?'QC‘{|'P|Q,9A"Qy

conductive pattern mo@m’fedrtp saml dapier; therebynelecttically @oupling said surface to
2 pl urgy %t electrically interconnected nmenbers; and
a di e havi n% an el ectr cally conductive surface, said die being

Preferably, said die is mounted to said carrier with an adhesive.
Suitably, said adhesive may be electrically conductive.
10 Suitably, said adhesive can be applied to said pattern.

Alternatively, said adhesive may be non-conductive and is applied to-
said substrate.

15 Preferably, said surface and said pattemn abut each other.
Suitably, said surface is planar.

Preferably, said pattem may be surrounded by a border, said border
20 being raised above said substrate.

Suitably, said border may be formed by a conductive or non-
conductive material.

25 Alternatively, said border may be recessed into said substrate to
surround said pattern.

Preferably, said members maiy radially extend from a common area.

30 Suitably, one or more conductive pads outside of said border may be
associated with at least one of said members.

Alternatively, said members may comprise at least one elongate
member.
35



mounted to said carrier, thereby electrically coupling said surface to

said pattern. 5 Preferably, said die is nounted to said carrier
wi th an adhesi ve. Sui tably, said adhesive may be electrically
conductive. 10 Sui tably, said adhesive can be applied to said
pattern. Al ternatively, said adhesive may be non-cachductive and
Is applied to said substrate. 15 Preferably, said surface and
said pattern abut each other. Sui tably, said surface is planar.
Preferably, said pattern may befdfieNenpasn Y tike BRaWRIgs Sai d border 20

bei ng rai sed above said substrate. Sui t abl >9 sai d border may be
formed by a conductive or non- conductive material. 25

Al ternatively, saith bedateto degctiise nh@?ﬁwﬂfdmhﬂdaai phtﬁ)igbﬁfd ptabtibaldefflejct,
surround said paite . Prefer sal s napy radia
extend froma c6 flshg%rvgg.novg&e made toSBfe[tfg%fag,e%gﬁ%&ﬁ}erﬁ%lagmﬁﬁﬁt@ggi ng{paq.s

g

out si de of Bai defasenee tarthie Becompanyipg alrawings iniwhicht | east one of said
menbers. .
FIG. 1 is an exploded view of a semiconductor assembly with a carrier
in accordance with the invention; and

10 FIG. 2 is a plan view of a first preferred embodiment of the carrier of
FIG. 1 in accordance with the invention.

FIG. 3 is a plan view of a second preferred embodiment of the carrier
of FIG. 1 in accordance with the invention.
15

Detailed Description of the Invention

FIG. 1 is an exploded view of a semiconductor assembly 100 with a
20  carrier 102 in accordance with the invention. The semiconductor assembly
100 includes a die 104 having an electrically conductive surface (not
shown) undemeath for electrically coupling to an electrically conductive
pattern 106. The pattern 106 is formed with a metal, such as gold, on a
non-conductive substrate 108 of the carrier 102. The pattern 106 serves as
25 a ground pad for the die's 104 circuitry and is surrounded by a border 110
on the carrier 102. In addition to the pattern 106, segments 112 of the non-
conductive substrate 108 are exposed within the border 110.

The carrier 102 and the die 104, when attached together, abut each
~other to form the semiconductor assembly 100. An adhesive (not shown) is

30 used to attach the die 104 and can be electrically conductive or non- .
conductive. When using an electrically conductive adhesive, the adhesive
can be applied anywhere within the border 110. Otherwise, when non-
conductive, the adhesive is applied only to the segments 112 to avoid
insulating the pattern 106 to the die's electrically conductive surface. The
35 border 110 prevents a resin (not shown), applied over the die 104 after
mounting to the carrier 102, from flowing out of the border 110 to other
areas of the carrier 102. The border may be formed by a material, such as



A ternatively, said nmenbers may conprise at |east one el ongate menber .

35 3

Brief Description of the Draw ngs In order to describe the
invention and to put it into practical effect, reference will now be
made to preferred enbodinents as illustrated with 5 referencé to the
acconpanyi ng drawi ngs in which: FIG 1 is an exploded view of a
sem conductor assenbly with a carrier i n accordance with the

i nvention; a]pd a lfetal, tli"_dthra?sésS i8 ghcve wh@wmh-eoridmaivqorshdtmgfa_d 108.
ebod ment of FerRRBR e s ek, bel PGSR "B oh BBriigFUL °"
of FIG 1 in acubstrate 408iwithduteequivingtanymatisial.

In .accordance with the invention, FIG. 2 is a plan view of a first

5 preferred embodiment 200 of the carrier 102 of FIG. 1. As shown in FIG. 2,
the pattern 106 in FIG. 2 includes a plurality of electrically interconnected
members 204 extending radially from a centre common area 206. One or
more conductive pads 208 outside the border 110 is associated with the
pattern 106 via at least one of the members 204.

10 In accordance with the invention, FIG.' 3 is a plan view of a second
preferred embodiment 300 of the carrier 102 of FIG. 1. In this second
preferred embodiment 300, the segments 112 are enclosed by the plurality
of electrically interconnected members 204, and, as with the first preferred
embodiment 200, one or more conductive pads 208 outside the border 110

15 is associated with the pattern 106 via at least one of the members 204.

In this invention, the pattern 106 advantageously enables effective
attachment of the die 104 to the carrier 102 regardiess of the type of
adhesive used. As shown in FIGs. 2 and 3, the members 204 in both
embodiments 200,300 of the carrier 102 have the segments 112 adjacent

20 to at least one elongate member 210,310 to thereby enable the adhesive
to bind either to the pattern- 106 or the segments 112. Hence, the pattern
106 improves on conventional carriers with ground pads having little or no
space to attached with dies. Further advantageous in this invention is that
the segments 112 results in less use of the metal required for the pattern

25 106, and this saves on cost when metals, such as gold, is used to form the
pattern 106. Therefore the invention described herein provides a
semiconductor assembly 100 with a carrier 102 adhesively attaching a die
104 effectively and economically. . '



Det ai l'ed Description of the Invention FIG 1 is an expl oded view
of a semiconductor assenbly 100 with a 20 carrier 102 in accordance with
the invention. The senmi conductor assenbly 100 includes a die 104

havi ng an el ectrically conductive surface (not shown) underneath for
electrically coupling to an electrically cdnductive pattern 106. The
pattern 106 is formed with a netal, such as gold, on a non- conducti ve
substrate 108 of the carrier 102. The pattern 106 serves as 25 a ground
pad for the die's 104 circuitry and is surCloami8d by a border 1 10 on
the carrier 102. In addition to the pattern 106, segnents 112 of the non-
conductive substrate 108 are exposed within the border 110. The
carrier 102 and t hdVgidkgimp4, when attached toget her, abut each ot her
to formthe sem conductor assenbly 100. An adhesive (not shown) is 30 wused
to attach the die 104 and can be electrically conductive or non-

conducti ve. en ush-ng Aafemicanductos aspegbilyi Gempiisingihesi ve, the adhesive

can be applied anywhere eiddrisr hading fgh-cbhluctileSitidtiete ﬁ@e%h non-
conducti ve, e adhesive is i ed” an 0 _the segnents 0, ayoi
i nsul ating the pattern %r'?%&f?%“ﬂicgv§%@|h§m %%ﬁ?ﬁﬁ%@rﬁ’@ﬁf@fﬂ {Peluding ace.
The 35 border 110 pr epiuralitysofrelectricéihpintefconngctedmembers\eaid t he di e 104
after nounting to t : ' . ] order 110
to other areas of t gdlggﬁrv:jﬁ ar}%%e_ct%@@b%é%pﬂﬂg Hbggé, %]réd’?%s’eg‘g
material, d0ch as mounted to said carrier, thereby electrically coupling said 4

' surface to said pattern.

2. The semiconductor assembly as claimed in Claim 1 wherein
said die is mounted to said carrier with an adhesive.
15 .
3. The semiconductor assembly as claimed in Claim 2 wherein
said adhesive is electrically conductive.

4. The semiconductor assembly as claimed in Claim 3 wherein
20 said adhesive is applied to said pattern.

5. The semiconductor assembly as claimed in Claim 2 wherein
said adhesive is non-conductive and is applied to said substrate.

25 6. The semiconductor assembly as claimed in Claim 1 wherein
said surface and said pattern abut each other.

7. The semiconductor assembly as claimed in Claim 1 wherein
said surface is planar.

30
8. The semiconductor assembly as claimed in Claim 1 wherein
said pattern is surrounded by a border, said border being raised above
said substrate.
35 . 9. The semiconductor assembly as claimed in Claim 8 wherein

said border is formed by a conductive material.
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a metal, that raises it above the non-conductive substrate 108.

Al ternatively, the border may be recessed into the non-conductive
substrate 108 without requiring any naterial . I n accordance with
the invention, FIG 2 is a plan viewof a first 5 preferred enbodi nent
200 of the carrier 102 of FIG 1. As showmm@n FIG 2, the ‘pattern 106
in FIG 2 includes a plurality of electrically interconnected nmenber s
204 extending radially froma centre comopn area 206. One or nor e
conductive pads 208 uiftiedseidicomduaior atéémbly assclainéd dnvClaimt Bewherein

pattern 106 vi | . he [ 4 . ~I'n accordance with
the i nvention, a‘ﬁel‘%;bog&%ts'sjgﬁpgﬁ b&&ﬁ%ﬁd@(ét@%n@age%al. preferred enbodi nent
300 of the carrier 102 of FIG 1. In this second preferred enbodi nent
300, the segnents 2 i ; - al i y

i nt erconnect ed rren1])1(]=:1r' S"’\g\%fé%glncgfﬁgg%azsﬁégﬁy’ ??F'SE'*S%’? 8@&“@8 v@l‘fér?a’ir?@hé
embodi nent 200, 0foM@rercansiustive Rads putside @f said beidey; iscassaciaieddwith 1gaid 15

i s associ ated vpdtterhhe pattern 106 via at |east one of the nenbers 204.

In this invention, the pattern 106 advantageously enables effective
attachnment of the die 104 to the carrier 102 regardl ess of the type of
adhesi ve used. As sli2ywThenseéhisonduciod a8sembly asntiainse@(d Claidnot hwherein

enbodi nents 20 of f i . 1.h ' 0
Co at loast oncdl guilerh ' Stdrblod" 87 5 BYRire Saf BERiSk ekl (8RR o

to bind eifl@er Sabdlsblésﬁ@i&let-ern 106 or the segnents 112. Hence, the pattern
106 i nproves on conventional carriers with ground pads having little or no
space to attached with_dies. Further advantageous in thjs inventioR is that
the segments 112 431 ihe Remicandiicioropssereb Bclaimgd ineflaigy 12nwngeginer n
25 106, and t hirke earme @ondastive\pads vatside of saidiborderdis! absockate aitht saidor m
t he patter . Therefore the invention described herein provides a
sem conduct or 1y 100 with a carrier 102 adhesively attaching a die
104 effectil®el y and econonically.

14. The semiconductor assembly as claimed in Claim 1 wherein
said members radially extend from a common area.

15. The semiconductor assembly as claimed in Claim 1 wherein
20 said members comprise at least one elongate member.

16. A semiconductor assembly manufactured substantially ‘as
described herein with reference to and as illustrated by the accompanying
drawings.

25
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. CLAIMB Ve claim 5

5 .

1. A seniconductor assenbly conprising: i a carrier having
a non-conductive substrate with an el ectrically conductive
pattern thereon, said pattern including a plurality of
electrically interconnected nenbers; and 7 a die having an
el ectrically conductive surface, said die being 10 nmounted to
said carrier, thereby electrically coupling said surface to
said pattern. 2. The sem conductor assenbly as clained in daim
1 wherein said die is nmounted to said carrier with an adhesive. 15

3. The sem conductor assenbly as clainmed in Claim2 wherein sai d

adhesive is electri GENMyCONDBUOGTOR ASSEMBLY WITHTIMPROVEDdME or
assenbly as clainmed in Claim BAW@ILINIENT TO A CARRIER

5
Abstract of the Disclosure

A semiconductor assembly (100), formed with a carrier (102)
10 mounted with a die (104), has an electrically conductive planar surface for
electrically coupling to an electrically conductive pattern (106) on the
carrier (102). The pattern (106) has a plurality of electrically interconnected -
members (204) exposing segments (112) of a non-conductive substrate
(108) of the carrier (102). Surrounding the pattern (106) is a border (110)
15 raised above, or recessed into, the non-conductive substrate '(1 08). One or
more conductive pads (208) outside the border (110) are associated with
the pattemn (106). An adhesive is used to attach the die (104) to the carrier
(102) and is electrically conductive or non-conductive. The border (110)
prevents a resin, applied over the die (104) upon attachment, from flowing
20 out to other areas of the carrier (102).
FIG. 1 accompanies this abstract.



20 said adhesive is applied to saia pattern. 5. The

seni conductor assenbly as clained i'n daim2 wherein - said adhesive is
non-conductive and is applied to said substrate. 25 6. The

sem conductor assenbly as clained in Caim1l wherein said surface and
said pattern abut each other. 7. The sem conductor &assenbly as
clainmed in Caim1l wherein sai d Sﬂﬁiace is planar. 30 8.
The sem conductor assenbly as clainmed 1frClaim1 wherein said pattern
i s surrounded by a border, said border being raised above sai d

substrate. 35 - 2. The sem conductor assenbly as clainmed in Claim8
wher ei n saiéqggﬁd r is formed by a conductive materi al
6 10. The sem conductor assenbly a

said border is fo{@Q@ Q¥_2~non-co?ggctive mat

aim 8 wherein

' . y .
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+11. The semiconductor assenbly as claimed in Claim8 wherein one 5 or nore
conduct i ve pads outside of said border is associated with said

pattern. 12. The sem conductor assenbly as clainmed in Caiml
wherein said pattern is surrounded by a border, said border being
recessed into 10 said substrate. 13. The seni conductor assenbly
as claimed in Caim12 wherein one or nore conductive pads outside of
said border is associated with said pattern. 15 14, The

sem conductor assenbly as clained in Caim1l wherein sai d nenbers
radially extend froma common area. 15. The sem conduct or
assenbly as clained in Cdaim1l wherein 20 said nenbers conprise at |east
one el ongate nenber. 16.éé#2eniconductor assenbl y manuf act ured
substantially as descri bed her with reference to and as illustrated
by the acconpanyi ng drawi ngs. 25
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