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(57) Abstract

The present invention is an integrated circuit package (10) which contams a multi-layer printed circuit board (16) that is coupled to a
plurality of external mounting pins (14) and an integrated circuit (12). The multl-layered circuit board (16) has a pluralny of inner bonding
pads (46) that are coupled to the integrated circuit (12) and routed directly to the pins (14) without use of any vias. The printed circuit
board (16) has multiple voltage/ground layers (20, 22, 24, 26 & 28) so that different power levels can be supphed to the integrated circuit
board (12). The integrated circuit board (12) is mounted and electrically grounded to a heat slug (52) that is also coupled to the pnnwd
circuit board (16). The heat slug (52) provides the dual function of a ground plane and a thermal heat sink for the package (10). The pins
(14) and package (10) are typically configured in a conventional PPGA package arrangement.




either alid or an encapsul ant nmaterial. Wthin the inner cavity are a
plurality ofwioygassdaondi ng pads that are coupled to the | C by péI/Bsdspadsks
or,a TAB (tape autonated bonding) tape. The inner pads are coupled to
pins that extend fromthe outer surface of the package and are

connected to the printed circuit board. The i nner bondi ng pads
are typically routed to the pins by vias that couple the pads to an

i nternal conductive |layer. Forming vias is a relatively tinme consum ng
and expensive process. It would therefore bd- desirable to provide a
PPGA package that can be constructed w thout usi ng vi as.

Integrated circuits arpERMALLYCAND EQEOTRICALLY ENHARICEOWPLAISTVE! S.

For exanple, integrated circpiN GRIDEARRAY PRGN PRORWGE S My run on
5 V power supply, while circuits used in | aptop conputers may run on a

3.3 V power supply. To reduce tooling cost, etc. it would be desirable to
provi de a single PPGA device that can package various | Cs product

whi ch operate on different power |evels. WD 96/ 13854

PCT/ US95/ 14169 - BACKGROUND OF THE INVENTION

1. FIELD OF THE INVENTION
- The present invention relates to an integrated circuit package.
2. DESCRIPTION OF RELATED ART

. Integrated circuits (ICs) are typiCalIy housed in packages that can
be mounted to a printed circuit board. One type of integrated circuit
package is a plastic pin grid array (PPGA). A typical PPGA package has
an inner cavity which contains the integrated circuit and is enclosed by
either a lid or an encapsulant material. Within the inner cavity are a
plurality of inner bonding pads that are coupled to the IC by wire bonds
or a TAB (tape automated bonding) tape. The inner pads are coupled to
pins that extend from the outer surface of the package and are
connected to the printed circuit board. |

The inner bonding pads are typically routed to the pins by vias
_that couple the pads to an internal conductive layer. Forming vias is a
relatively time consuming and expensive process. It would therefore be
desirable to provude a PPGA package that can be constructed without
using vias.
_ Integrated circuits are constructed to run at different power levels.
For example, integrated circuits used in desktop computers may run on
5 V power supply, while circuits used in laptop computers may run on a
3.3 V power supply. To reduce tooling cost, etc. it would be desirable to
provide a single PPGA device that can package various ICs product
which operate on different power levels.
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- 2- ' SUMVARY OF THE | NVENTI ON ‘The
presen on is an integrated circuit package which o ins a
PO e Porsob e ,

mul ti-layer printed circuit board that is coupled to a p

external nmounting pins and an integrated circuit. The nulti-Iayered

circuit board has a plurality of inner bonding pads that are coupled to

the integrated circuit and routed directly to the pins wthout use of any
vias. The printed circuit board has multiple voltage/ground | ayers so

that different power |evels can be supplied to the integrated circuit

board. The integrated circuit is nDunted and el ectrically grounded'to a |
heat slug that is also-c B mioN board. The heat slug
provi des the dual function of a groun pl [ ermal sink for the
package. The pins and package are typically conflgured in a

conventional PPGhe pedsent irvertioneisear integrated\Gir8oit pagkdge which

PCT/ US95/ 14 0ains a multi-layer printed circuit board that is coupled to a plurality of
external mounting pins and an integrated circuit. - The multi-layered
circuit board has a piurality of inner bonding pads that are coupled to
the integrated circuit and routed directly to the pins without use of any
vias. The printed circuit board has multiple voltage/ground layers so
that different power levels can be supplied to the integrated circuit
board. The integrated circuit is mounted and electrically grounded to a ‘
heat slug that is also coupled to the printed circuit board. The heat'slug
provides the dual function of a ground plane and a thermal sink for the
package. The pins and package are typically configured in a
conventional PPGA package ariangement. :




- 35 BRI EF DESCRI PTI ON OF THE DRAW NGS The

obj ects and aviyesizsges of the present invention wll becone PCT/U%5%$14169
regadily apparent to'those ordinarily skilled in the art after review ng

the fol |l owi ng detailed description and acconpanyi ng draw ngs, wher ei n:
Figure 1 is a perspective view of an integrated circuit package of t he
present invention; Figure 2 is a side cross-sectional view of

t he package of Fig. 1; Figure 3 is a top cross-sectional view
of the package of Fig. 1; . - Figure34 is an enl arged sectional

vi ew of the package of Fig. 2; _ Figure 5 is an enl arged
sectional view of the pac f DESCRIPTI F T \iAl a

per spective view showi ng bondi ng pads that wap around to an adj acent
conductive plane. WD 96/ 13854

PCT/ US95/ 14169 The objects and advantages of the present invention will become

more readily apparent to those ordinarily skilled in the art after reviewing
the following detailed description and accompanying drawings,
-wherein: -
Figure 1 is a perspective view of an integrated circuit package of
the present invention;
Figure 2 is a side cross-sectional view of the package of Fig. 1;
Figure 3 is a top cross-sectional view of the package of Fig. 1;
Figure 4 is an enlarged sectional view of the package of Fig. 2;
Figure 5 is an enlarged sectional view of the package of Fig. 4;
Figure 6 is a perspective view showing bonding pads that wrap
around to an adjacent conductive plane.



-4- DETAI LED DESCRI PTI ON  OF THE | NVENTI ON

Ref er r wigogi3gégne drawi ngs nore particularly by reference ers; .
Figures 1-5 show an integrated circuit package 10 of_thepgﬁgg 169
invention. The package 10 houses an integrated circuit 12 such as a |

m croprocessor. Al though an integrated circuit 12 is described and
shown, it is to be understood that the package may contain other .

el ectrical devices. The package 10 has a plurality of external nounting
pins 14. The nounting pins 14 are typigally soldered to either surface
pads or the plated through holes of an external printed circuit board (not
shown) . The pins fL EbeiESEmPENION PO SPHECYRVERTIGNS | ocat ed
wi t hin an arrangenen al corresponds to a co astic pin
grid array package (PPGA). Thus the package 10 of the present

i nvention can beRefewdugto the draviagbrhere péﬂi&u@lywteféféﬁce%rﬁbéﬁlﬂo

i d ci i -t f el : Lmeat ot he package
Pont ai ns. 24adpiescP ¥ show Aniffegrbtctatain SAKEGRTTE bt e RABRTTT: 1V oy er
printed ci iRxantiosoafhe package 1 msasrmuimegxa?ed-cnr_ouinfg sjom;;az o
d t 1 . N . - .
conduct i ve '1"3@’?9%%5%‘3 ﬁ@@ﬁﬁﬂiﬂewa@éﬁmﬁ%ﬁe FEsa &d within an
i nner cavi ©SOM, HrisdQ ep‘éildeéﬁpoﬂd. at e packagpmayegantaisothrbodi ment, the
mul ti -1 ayemrleutiicalatbidas: uThe paekege S0 has aqsloility 6t egterfiaitbantingli f  er ent

on'one o Binsh Y47 e LBt R4 ck dfbicaly soldBp i gfeey %é?a%f‘eiép;ﬁﬂ:

44) . The s@Bgsatitbe pigteddhroughabelesiafiariexteonal printed circuit board (not
shown). The pins 14 are preferably gold plated Kovar and are located
within an arrangement that corresponds to a-conventional plastic pin
grid array package (PPGA). Thus the package 10 of the preSent
invention can be plugged into the holes of a conventional external
printed circuit board. In the preferred embodiment, the package 10
contains 296 pins 14. . -

The package 10 contains a mulﬁ-layer printed circuit board 16.
The circuit board 16 has a number of conductive layers 18-28 separated
by dielectric layers 30-44. The conductive layers 20-28 have inner _
bonding pads 46 located within an inner cavity 48 of the package 10. In
the preferred embodiment, the multi-layer printed circuit board is
constructed from four different conventional printed circuit boards that
have conductive lines/planes on one or both sides of a hard dielectric
substrate (32, 36, 40 and 44). The substrate may be a glass filled epoxy
or other conventional printed circuit board material. The printed circuit
boards are typically bonded together with an adhesive such as a
polyimide (30, 34, 38, and 42). Constructing the package 10 with
~ conventional printed circuit board technology decreases the cost of
"developing and producing the multi-layer package 10. The conductive
layers of the multi-layer printed circuit board are constructed to transmit
both power and digital signals, wherein the digital signals are typically
carried by individual leads and power is supplied on conductive pianes.
In the preferred embodiment, conductive layers 18 and 26 are dedicated
to ground (VSS), conductive layers 20 and 22 provides power (VCC),
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or other conventional printed circuit board material. The printed circuit
boards are typh6@idsgs bonded together with an adhesive such as @'CTIUS95/14169
poyyi m de (30, 34, 38, and 42). Constructing the package 10 wit

conventional printed circuit board technol ogy decreases the cost of

devel opi ng and producing the multi-layer package 10. The conductive

| ayers of the multi-layer printed circuit board are constructed to transmit
both power and digital signals, wherein the digital signals are typically
carried by individual |eads*and power is supfptied on conductive planes.

In the preferred enbodi nent, conductive |layers 18 and 26 are dedi cated

g g/ g g gg Zd (Vss), 5@@%@2& ary 8B<catf) diaflaPeigRaRY | B&6h powWRT 14)&r@an WO
PCT/ US95/ 14169  Provide a different level of power. For example, the con_déx_ctive layer 20
| ayers 24 and 28 cambg ccb'Lgileahto aiHVgpowertsupply andrcdrauctive dayer 22 capbevi de

o oue oo o n sodinBa16's 33 pBiRIRUBON, "Phé AtEYEIbY Sica A ch be wire 21

be coupled to a 5C power “sup yer
coupled to a 3.3 hopgeeto QOpmr)UOth@V\faftléwl’ét%Qia@ﬂr%ﬂ?P&Qd'BﬁrPR%" ther e

power requirements of the circuit 12.

The bonding pads 46 are located within tiered ledges of the
package 10. The conductive layers 18-28 also contain a plurality of
conductive plated through holes 50. The pins 14 are soldered to the
plated through holes 50 to provide an interconnect between the pins 14
and the bonding pads 46. The bonding pads 46 are routed directly to
the plated through holes without using any vias. As shown in Figure 6,
some of the bonding pads 46 wrap around the end of the dielectric
material and are connected to an adjacent conductive layer. The wrap
around feature provides an interconnect between the bondmg pads and
the conductive planes without using any vias.

Attached to the printed circuit board 16 is a heat slug 52. The
heat slug 52 is preferably constructed from a material such as cdpper
-that is both thermally and electrically conductive. The heat slug may be
nickel and gold plated to provide a wire bonding surface. The heat slug
52 is soldered to conductive layer 18. The conductive layer 18 is
coupled to some of the pins 14, so that the heat slug 18 is electrically
coupled to the pins 14. Mounted to the heat slug 52 is the integrated
circuit 12. The ground pads of the ihtegrated'circuit 12 are soldered to
the heat slug 52 with wire bonds 54. The heat slug 52 and conductive
layer 18 provide a ground plane for the package and electrically couple
the circuit 12 to the pins 14. The heat slug 52 thus provides the dual

“functions of a ground plane and a thermal sink.

' The integrated circuit 12 also contains outer surface pads (not
shown) that are coupled to corresponding inner bonding pads 46 by
wires 54. The wires 54 can be attached to the circuit 12 and the
bonding pads 46 by conventional wire bonding techniques. After the
integrated circuit 12 is bonded to the printed circuit board the inner
cavity 48 is filled with an encapsulant 56 that encloses the circuit 12. As



bonded to one or both power Iayers 20 and 22 dependi ng upon the pomef

requi reyoesyssl the circuit 12. The bondi ng pedrsdéidts | ocat ed
within tiered | edges of the ~ package 10. The conductive [ayers 18-28 ¢
al so contain a plurality of conductive plated through holes 50. The
pins 14 are soldered to the. pl ated t hrough holes 50 to provide an .

I nt erconnect between the pins 14 and the bondi ng pads 46. The bondi ng
pads 46 are routed directly to the plated through hol es w thout using
any vias. As shown in Figure 6, -&one of the bonding pads 46 wap
around the end of the dielectric material and are connected to an

adjt acent CCHt?ﬂHﬁétﬁn‘étb bﬁ'ﬁﬁﬁg‘)m-erlgﬁ a’\ﬁdiﬁ\day be é.:séﬂ%,@\tch%%tﬂhb?iﬂ{&Vi 23!9'?\ an

i nt erconnect  between _the bondi ng. pads, an . e conductive pl anes-

w thout o SRUPETTIaSK 98 May Beapplied {oAnB Rier suradarof e RaRkage B | boar d
16 i s a hednsidhtegcdrductive layer 18 lamgtthelpips323.i s preferably constructed from

a material such ] [ o ' : rically
conductive. The e%%gés)’ﬂﬁfge ran%?cggba%_' tﬁ%mg'ldhgﬁéﬂg{(%dém% g{(’ﬁ@% provi de a
wi re bondi ©e hendgddogeier iy thesadhpesives 1o greate the mulli-dayerprideduct i ve
! ayer t18£ hE]’EuﬁEUE%}#@H'G‘.l’gﬂhé‘Yﬁtlliviaﬁal printed CirdtMUpd @f@stc%orlﬁ@%t tdhEleHhe pi 1S 14,
SO a e Sl U IS electrical, .. COou e ns .
Vount ed { o 1RGRIMREUEITY Goestioasl lamingtint)taeniouss. Befora the bafeThe gi ound
padﬁ of t hare wongedttodogethew, thelébraduztive planesiand traces arbhvfichwt sl ug 520I
with wire i kNS r 18 provide
a ground pFﬁa{ﬁ?Fgér?%gsggﬁﬁggéﬂeg%éépgggﬁeg%?%é I(ID%I?& eThe plﬁ.lé@he circuitge?
to the pi nshrosghthalesase alsagrested helorertoeifinal mult-layenboardis functions
a ground plaaggmsh.aThEHR siy 58 can be mounted to' e bolGH sHmedci reuit 12
al so contains %E%Fr sur fac ads.&got fﬂowné.%paﬁ are coupled to
cor r espond CHEUR BQ&rd ByrRg 4 eg%gg@ PEReess of the individual boards.
~ -Afterthe multi-layer board 16 is asse__mbled, the pins 14 are’

soldered to the plated through holes 50 of the board 16." The solder

‘mask 58 is then typically applied to: the outer surfaces of the circuit

board. The circuit board/pin SUbassembly is typically shipped as a

separate unit for subsequent usage with-an integrated circuit.

_ The integrated circuit 12 is. mounted to the heat slug 52 and wire

bonded to the printed circuit board 16. The package may then be tested

and filled with an encapsulant 56 to enclose the circuit 12.

While certain exemplary embodiments have been described and

shown in the accompanying drawings, it is to be understood that such

embodiments are merely illustrative of and not restrictive on the broad

invention, and that this invention not be limited to the specific

constructions and arrangements shown and described, since various

other modifications may occur to those ordinarily skilled in the art.



wites 54. The wires 54 can be attached to the circuit 12 and the

bondi ng pads wi§edhsgspnventi onal w re bonding techniques. After prhRisosi4160

i nfegrated ci rcu‘?t 12 is bonded to the printed circuit board tﬁe I nner o
cavity 48 is filled with an encapsul ant 56 that encloses the ci .ﬁ_hléISH%%T HAS BEEN

WD 96/ 13854 _
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alternate embodinent, a lid may be used to enclose t_gg__?_iﬁw'—iﬁ———
sol der mask 58 may be applied:-to the outer spurfaces e package to

I nsul ate conductive |ayer 18 and the pins 14. T m a
package 10, the i IaYiisdHI?tmgﬁiié"t ed circuit boards m“m“m)mﬁ E“t her
by the adhesives 10 Create enulti-layer printed @ s cerchit"bdard 16.
The individual printed circuit boards can be bonded t oget her using
conventional |am natiof erintegratsd ciPlippackdie fvaindstegrateditiecuipnded to
toget her, the conducti.ve planes and traces are etched into a desired
pattern to creat UBRUBEG: ve | ayers 18-28. The pl ated t hrough hol es
are al so created bef ora printed tinedit buard thadhars dplurality of inner bonding pads

routed directly to a plurality of conductive holes; and,
a plurality of pins coupled to said conductive holes.

2. The package as recited-in claim 1, wherein said printed circuit
board has a plurality of conductive layers.

~ 3. The package as recited in claim 1, further comprising a heat
slug coupled to said printed circuit board. '

4. The package as recited in claim 3, wherein said heat slug is
electrically coupled to said pins.

5. The package as recited in claim 2, wherein said printed circuit
board has a plurality of power layers.

6. An integrated circuit package assembly, comprising:
a printed circuit board that.has a plurality of inner bonding pads

routed directly to a plurality of conductive holes;
a plurality of pins coupled to said conductive holes; and, -
an integrated circuit coupled to said inner bonding pads.

_ 7. The assembly as recited in claim 6, wherein said printed circuit
' _ board has a plurality of conductive layers.

8. The assembly as recited in clairh 6, further comprising a heat
slug that supports said integrated circuit and is coupled to said printed
circuit board. ' - -

This Sheet Has Been RT

I



assenbl ed. The heat slug 52 car Iltcu w +he bottom printed
gﬂgw's

ci rcui woeeaisqluri ng the bondin S BBEN i ndi vi dugl mﬂ%‘a , : |
After the multi-layer board 16|is asBé‘ﬁ&ﬂﬁE@ thelpins 14 are ER&‘%OI dered 4

. to'th s 50 of the board Io6. The sol der mask 58 is
't hen ty o the outer surfaces of the circuit board. The
circuit m yf,al enbl y is typically shipped as a separate unit
for sub h an integrated circuit. The i ntegrated
circuit-12 is- rmunt ed to the heat slugg52 and wire bonded to the
printed circuit board 16. The package may then be tested .and filled
- with an encapsul n ' i . : Ll e certain
exenpl ary ¥ tr.lrth?%uaverﬁgg chtgglrggf v@'/ﬁereln ﬁ%\ﬂnh?q{ s["\r@'g
acconpanyi rfgb YIQQUPH’ 11099@@ 'W@giﬁféér%wﬁoﬁﬂmﬁaldsmoﬂ enbodi nent s
are nerely illustrative of and not restrictive on the broad I nventi on,

and that this i n e _|i toth speci fi nstructions
and arrangenent g@hm%gnbbg%@ﬁrg‘gfﬁegﬂ ﬁl@ém ar IE)"J?'” Said Rﬂ‘ﬂ@g
modi fi cat i @Fcuitdpasdhas apluratntymfmmwwdayengs skilled in the art.

11. An ..integr_ated- circuit package assembly, comprising:
a multi-layer printed circuit board which contains a plurality'of
conductive layers that have a plurality of inner bondfing pads routed
directly to a plurality of conductive holes; o - ‘
a plurality of pins coupled to said conductlve holes
an integrated circuit coupled to said inner bonding pads; and,
a heat slug attached to said multi-layer printed-circuit board and
electrically coupled to said integrated circuit and said pins.

12. The assembly as recited in claim 11, wherein said muiti-layer
printed circuit board has a plurality of power layers,

13. A method for assembling an lntegrated curcunt package,
comprising the steps of:

a) .. attaching a plurality of pins to a plurality of plated holes in
a muiti-layer pnnted circuit board;. SR !
b) mounting a heat slug to said muiti-layer printed circuit | |
board; _ L . ' .
c)  mounting an integrated circuit to said heat siug;.
d) coupling said integrated circuit to said multi-layer printed
- circuit board. - | ‘

14. The method as recited in claim 13, fuﬁher- comprising the
step of enclosing said integrated circuit. - -

- 15. The method as recited in claim 14, wherein said-_step.df
coupling said integrated circuit to said multi-layer printed circuit board is
performed by wire bonding. -

This Sheet i,

LT mi’”"



1° 1. An.integrated circuit package assenbly, conprising: 2 a
pr| nted circwood)des4 that has a shelf with an edge 3 and a pi,éf,ggﬁ,lm@f
i nfier bondi ng pads that wap around said 4 edge and are connected an 1 nner
conducti ve | ayer of said 5 printed circuit board, said inner—canductjve

|l ayer being 6 routed ditecilTy to a plurality of conducti ve qHES SHEFT HAS BEEN

a plurality of pi n conductive holes; 8 and 9 REPLACEP
integrated circuit mmm m HEW“ i nner bond| ng _ —

16. The method as received in claim 13, wherein said heat slug
is electrically coupled to said integrated circuit and said multi-layer
printed circuit board.

[

i



10" pads. 1 2. The assenbly as recited in claim1l, wherein said
2 printed cirwoiss/1385ard has a plurality of conductive |ayers. pcrhises/ii4169 3.
Thg assenbly as recited in claim1, further. 2 conprising a heat slug that
supports said integrated circuit 3 and is coupled to said printed circuit

boar d. 1 4. . The assenbly as r’g}t din claim3, wierein said 2
heat slug is electrically coupled to said’iftegrated circuit 3 and said
pi ns. _
Y 3 -
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AVENDED SHEET

The assenbly ,?&5 5
hag a pl ural ivtaégg power | ayers. 1 6. An integrated circul
package assenbly, conpri sing: 2/73 _

-8- 1

ed in claim2, wherein said 2 printed CiPE:‘iHiS%/
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2 a multi-layer printed circuit board which contains a 3 pIuraIity
of internal opodgeissye |ayers, a plurality of 4 edges, and ap gg/ 4B¥9 of
i nher bondi ng pads that wap around 5 said edges and are connecte

said internal conductive 6 |ayers, salgalnternal conductive | ayers being

routed directly 7 to a plurality of co e ve hol es; 8 a
plurality of pins coupled to said conductive holes; 9 an integrated
ci-rcuit coupled to said inner bonding 10 pads; and 11 a heat slug

attached to said nmulti-layer printed circuit 12 board and electrically
coupled to said integrated circuit and 13 gaid pars‘&a
_ - .\
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1 7: The assénbly-as-recited in claini6;-ﬁhéféth§éfd félf
mul ti-Layer printed circuit board has a plurality of power R
1} FERHACEMENT SHEET

- 9- I 8. " A nmethod for assenbling an integrated
| 8 APR fBbs -
)l tﬁtedcﬁf%a@

package, conprising the steps of: 3 a) attachin
-

s Lo T

boar d;

1 1. An integrated circuit package assembly, comprising:
2 a printed circuit board that has a shelf with an edge
3 and a plurality of inner bonding pads that wrap around said
4 edge and are connected an inner conductive layer of said

5 printed circuit board, said inner conductive layer being

6 routed directly to a plurality of conductive holes;

7 a plurality of piné coupled to said conductive holes;
8 and,

9 an ihtegrated circuit coupled to said inner bonding

10 pads.

1 2. The assembly as recited in claim 1, wherein said

2 printed circuit board has a plurality of conductive layers.

1 3. The assembly as recited in claim 1, further
2 comprising a heat slug that supports said integrated circuit

3 and is coupled to said printed circuit board.

1 4. The assembly as recited in claim 3, wherein said
2 heat slug is electrically coupled to said integrated circuit

3 and said pins.

AMENDED SHEET




5 b) mounting a heat. slug to said mul i - | ayer pr| nt ed 6 circuit
boar d, mhereln said printed circui't board has a 7 plurajs L |
bondlng pads thagﬂ__ap_aLeaﬁd“an edge of 8 'said printed CRERLNCEMENTT SHEET

an internal conductive |aye that is routed to said pliated e%p Bd§
(@) nmount i ng “ﬁﬂmm “\cwt to said heat slug; 11} Date:.l § R.
coupling said m‘lua t to said nulti- 12 |ayer prEFRTed—CrTCUTT
boar d. 1 v the method as recited in claim8, further 2
conprising the step of enclosing said integrated circuit. 1 10.
The nethod as recited in claim9, whereifqgsaid step

1 5. The assembly as recited in claim 2, wherein said

2 printed circuit board has a plurality of power layers.

1 6. An integrated circuit package assembly, comprising:
2 a multi-layer printed circuit board which contains a

3 plurality of internal conductive layers, a plurality of

4 edges, and a plurality of inner bonding pads that wrap around
5 said edges and are connected to said internal conductive

6 layers, said internal conductive layers being routed directly
7 to a plurality of conductive holes;

8 | a plurality of pins coupled to said conductive holes;

9 an integrated circuit coupled to said inner bonding
10 pads; and,

11 a heat slug attached to said multi-layer printed circuit
12 board and electrically coupled to said integrated circuit and
13 said pins.

1 7. The assembly as recited in claim 6, wherein said

2 multi-layer printed circuit board has a plurality of power

3 layers.
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2 of coupllng sai d |ntegrated CII‘CUIt to sald rrultl-layer 3 rinted—

circuitg board i s performed by wirée-bonding. = -1 - 11 N@%1gnf§§E§F]\
recelved in claim8, wherein said 2  heat slug is electri J? coupled to i
sai d integrated’ c” iE: /‘h

-9-

8. A method for assembling an integrated circuit
package, comprising the steps of:

a) attaching a plurality of pins to a plufality of
plated holes in a multi-layer printed circuit board;

b) mounting a heat slug to said multi-layer printed
circuit board, wherein said printed circuit board has a
plurality of inner bonding pads that wrap around an edge of

said printed circuit board to an internal conductive layer

o 0 N N U1k W N

that is routed to said plated holes;

=
o

c) mounting an integrated circuit to said heat slug;

=
=

d) coupling said integrated circuit to said multi-

=
N

layer printed circuit board.

1 9. The method as recited in claim 8, further

2 comprising the step of enclosing said integrated circuit.

1 10. The method as recited in claim 9, wherein said step
2 of coupling said integrated circuit to said multi-layer

3 printed circuit board is performed by wire bonding.

1 11. The method as received in claim 8, wherein said
2 heat slug is electrically coupled to said integrated circuit

3 and said multi-layer printed circuit board.
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