SPECI F1'CATI ON PACKAGE SUBSTRATE - 5 BACKGROUND ART The
present invention relates to a package board on which an ICchipis to
;be nount ed, nore particularly, a package board provi ded with sol dering
jpads on its top and bottom surfaces. 10 The sol dering pads are connected
fto the IC chip, as well as to boards such as a nother board, a

isub- board, etc. A highly integrated IC chip is nounted on the
package board and connect ed t(SREC&ﬁﬂBATI@&ard a sub-board, etc.

‘Her eunder, a configuration of this package board will be 15 described
with reference to Fig. 23, which is a cross sectional vi ew of the
package board 600 provided with an I C chip 80 and nounted on a not her
board 90. EQAA% i ncl udes conductor circuits 658A and
658B fornmed on both surfaces of its core board 630. Furthernore,
conductor circuits 658C and 658D 20 are fornmed in the upper |ayer of the

conduct of cBACKGREUNDSART

The present invention relates to a package board on which
an IC chip is to be mounted, more particularly, a package board
provided with soldering pads on its top and bottom surfaces.

10 The soldering pads are connected to the IC chip, as well as to
boards such as a mother board, a sub-board, etc.

A highly integrated IC chip is mounted on the package
board and connected to a mother board, a sub-board, etc.
Hereunder, a configuration of this package board will be

15 described with reference to Fig. 23, which is a cross sectional
view of the package board 600 provﬁded with an IC chip 80 and
mounted on a mother board 90. The package board 600 includes
conductor circuits 658A and 658B formed on boih surfaces of its
core board 630. Furthermore, conductor circuits 658C and 658D

20 are formed in the upper layer of the conductor circuits 658A
and 6688 with an interlaminar resin insulating layer 650
therebetween respectively. On the upper layer of the conductor
circuits 658C and 658D is formed an interlaminar resin insulator
750. In the interlaminar resin insulating layer 650 are formed

25 via-holes 660A and 660B and in the interlaminar resin insulator
750 are formed via-holes 660D and 660C respectively. On the
other hand, on the top surface of the package board on which
the IC chip 80 is mounted are formed soldering bumps 676U
connected to the pads 82 formed on the IC chip 80 side surface

-1 -



and 658B with an interlamnar resin insulating |ayer 650 t her ebet ween
respectively. On the upper |ayer of the conductor circuits 658C and
658D is fornmed an interlam nar resin insulator 750. In the
interlam nar resin insulating |ayer 650 are formed 25 via-holes 660A and
660B and in the interlam nar resin insulator 750 are formed vi a-hol es
660D and 660C respectively. On the ot her hand, on the top surface of
t he packagef bthe dpackage dward. t 6 tle chobt@o sur fasenodd theepaokage
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boar d 90 sﬁid@esﬁﬂfé@@sfqﬂlle;ﬁ@claggé;gg@%@ggo.d 5Bk léq‘cﬁh@fsotmergln dering 5

bunps 676U is formed on a solderin Each of ering

bunps 6/6DbimpS oBT6d b8 fosmedam Mo sideatnp. pad) 6750, oEaeh ob bhee

i mprove the connection reliability of the sol deri ng hunps. 676U and

676D, resi bobderingdrimps 6760 dsedoamed on a pxldesingndadcoébDp sdhand the

package bogﬁim@o% 1ore h?mﬁ?{)r\?e the connection reliability of the
soldering bumps 676U and 676D, resin 84 is sealed in a clearance
between the IC chip 80 and the package board 600. In the same

10 way, resin 94 is sealed in a clearance between the package board
600 and the mother board 90.

As described above, the package board 600 is used to
connect the highly integrated IC chip 80 to the mother board
90. The pads 82 formed on the IC chip 80 side surface are as

15 small as 133 to 170um in diameter and the pads 92 formed on the
mother board 90 side surface are as large as 600um in diameter.
Consequently, the IC chip 80 cannot be attached directly to the
mother board 90. This is why the package board 600 is disposed
between the IC chip 80 and the mother board 90.

20 The package board 600 is formed so as to match both IC
chip side soldering pads 675U and mother board side soldering
pads 675D with both IC chip side pads 82 and mother board side
pads 92 in size respectively. Consequently, the rate of the
area occupied by the soldering pads 675U on the IC chip side

25 surface of the package board 600 differs from the rate of the
area occupied by the soldering pads 675D on the mother board
side surface of the package board 600. And, both interlaminar
resin insulator 650 and core board 630 are made of resin and

the soldering pads 675U and 675D are made of a metallic material
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10 way, resin 94 is sealed in a clearance between the package board

600 and the nother board 90. As descri bed above, the package
board 600 is used to connect the highly integrated IC chip 80 to the
not her board 90. The pads 82 fornmed on the I1C chip 80 side surface are
as 15 small as 133 to 170[err]min dianeter and the pads 92 forned on the
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as described above. In addition, when in an actual usage of

the package board 600 on which an IC chip is moun'ted, the heat

10 generated from the IC chip makes the package board expand and
shrink repetitively, causing a difference of shrinkage factor
between the resin portion and the metallic portion of those
soldering pads. And, this results in warping of the package
board 600 sometimes.

15 In the case of a multi-layer board used as such a package
board, one of a plurality of conductor circuit layers is
generally used as a ground layer or a power supply layer to
reduce noise or for other purposes. In the case of a
multi-layer wiring board manufactured by a conventional

20  technology as shown in Fig. 23, however, the ground layer (or
the power supply layer) is connected to an external terminal
via a wire. In other words, wires 6584 and 6588 (conductor
circuits) used as ground layers are formed on the upper layer
of the board 630. The wiring (ground layer) 658B is comnected

25 to the wiring 658D-S through a via-hole 660B and the wiring
658D-S is connected to the soldering bump 676U through a
via-hole 660D.

Since the ground layer 658D is connected to the soldering
bump 676U via the wiring 658D-S in this case, the wiring 658D-S
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such as ni ckel . Consequently, when the resin portions of the

interlamnar resin insulating |ayers 650 and 750 are shrunk due to
curing, drying, etc. in the manufacturing process, the package
board is warped toward the IC chip side sonetines. This 5 is because of
a difference in the rate of the area occupi ed by t he sol dering pads
bet ween 675U orl {Ihe |C chip si.de sliﬁ)f fﬁce and 675D ?g thg.m)t her board
si de surfalce 2 {AeEPREIdSe 194 Edlbolie n04se (a6 83 [4880E100% Hhdition,

when in a I, u e he, packager board 6 i chh_an chipis
nmount ed, mﬂﬂtc 1@13&5%@? alsgﬁhf r%fn ﬁhe_ ﬁc 2&1@ n‘g(ﬁgg&tw pggkatﬁeecboard
expand andyy {{-Sfvierkyi epgi Boaral. v, 15344H pi e, didicdr ¢hecnal 1 salapkage

fact or between the resin portion and the metallic portion of those

sol deri ng whrkng bndrdtm@hsr asspace }frmrv\m%nmlmf n‘.mgl baandad ghés malbede 600
sometines., 15 . .. In the case of a nultj-]ayer board used as such a
packagg‘3 it pddfdicubhetor Eiﬁllﬂﬂalhhgﬁed'f wiedrated pridsied VEVEIE s

general ly tl)Jsedd as a ground | ayer or a power supply layer to reduce
noi se or D4 U%¢ her pur poses. In the case mul ti-Iayer

of a
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to an extegdipdc ity ndherein used to reduce noise from signals
transmitted between the IC chip and the mother board. In an

10 embodiment as shown in Fig. 23, inner layer conductor circuits
658A and 658B provided on both surfaces of the core board 630
are used as a power supply layer and a ground layer, so that
capacitors are formed between the core board 630 and the power
supply layer and the ground layer respectively.

15 Fig. 24Aisatopviewof the inner conductor circuit layer
658B formed on the top surface of the core board 630. On the
inner conductor circuit layer 658B are formed a ground layer
638G, as well as land-pads 640 for connecting the top layer to
the bottom layer. And, around each of the land-pads 640 is

20 formed an insulating buffer 642.

Each of the land-pads 640 consists of a land 640a of a
through-hole 636 of the core board 630 shown in Fig. 23, a pad
640b connected to a via-hole 660A going through the upper
interlaminar resin insulating layer 650, and a wire 640c

25 connecting the land 640a to the pad 640b.

In the case of a package board manufactured by the
conventional technology, the land 640a is connected to the pad
640b via the wiring 640c. Consequently, the tramsmission path

provided befween the upper conductor layer and the lower
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‘via awre. In other words, wires 658A and 658B (conduct or circuits)
used as ground | ayers are fornmed on the upper | ayer of the board 630.
The wiring (ground |ayer) 658B is connected 25 to the wiring 658D S
through a via-hole 660B and the wiring 658D-S is connected to the

sol dering bunp 676U t hrough a vi a- hol e 660D. Slnce t he ground

6340 5 1 nCOMMUCPAEC TP Mor i fiyitbuanse that THE”package Board Has " g
electric SOBTERREEL @ﬁf@eﬁﬁéﬁ@”ﬁ@?ciﬂﬂeﬁeé&g?o?mﬁ‘f’fswtﬁflﬁ ber - "

wiring bogipsm ahd eNeida thg%hﬁbg?Sﬂ%ﬂ %¥@%%@Sglffmﬁrlng board needs a

space for wiring in |ts icult to realize
hi gher int egr at Eurlbherm@nb wiagsi lhown 11b@awgds24A a cornerd ihefoxtmeel hand, a

Ei?iigﬁrcna sagggfg e wée%?%ﬁe viring 64 3Caﬁ3rthe %53'845§eda§(§éiﬁduce
as ‘at a joint between the wiring 640c and the pad 640b
respectively. And, stress is concentrated on each of those
corners K due to a difference of thermal expansivity between
the core board 630/interlaminar resin insulating layer 650 made

10 of resin and the land pad 640 made of ametallic material (copper,
etc.). This causes a crack L1 to be generated sometimes in the
interlaminar resin insulating layer 650 as shown in Fig 23,
resulting in breaking of a wire in the conductor circuit 658D
or the via-hole 660D formed in the interlaminar resin insulating

15 layer 650.

On the other hand, the mother board 90 side soldering
bumps 676D are connected to the inner conductor circuit layer
6568C through the via-holes 660D, the wiring 678 and the
soldering pads 675. Fig. 24B shows an expanded view (C

20 direction) of both via-hole 660D and soldering bump 675D shown
inFig. 23. Asoldering bump 675 on which a soldering bump 676D
is mounted is formed circularly and comnected to a
circularly-formed via-hole 660D through the wiring 678.

The IC chip 80 repeats the heat cycle between high

25  temperature during an operation and cooling down up to the room
temperature at the end of an operation. Since the thermal
expansivity differs significantly between the IC chip 80 made
of silicon and the package board 600 made of resin, stress is
generated in the package board in the heat cycle, causing a crack
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transmtted between the IC chip and the nother board. In an 10 enbodi nent
as shown in Fig. 23, inner |layer conductor circuits 658A and 658B

provi ded on both surfaces of the core board 630 are used as a power
supply layer and a ground | ayer, so that capacitors are formed between
the core board 630 and the power supply layer and the ground | ayer

E?f?ﬁ?i'@?eto ¢ egert i) dualhh sead Tngesinr 81 r&r“ﬁﬁé”@% WElAE 620, o
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‘insulating buffer of the | and-pads 640 consists of a
| and 640agofldering bumpugtehafe @6 pactkake board s @rd imeswn il Fig. 23,

a pad 640b ted t hol th h
|Rge{lﬁglmdherrgggﬁgfngﬁlé%ﬂ%@vh3y5382534% Oln\Maﬁb%%8@@EV§§%pgi%necting
the | and 640a t Ln th d
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"to the pa + t t
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-4 - 678 connecting the v1a—hole 660D to the soldering bump 675D on

which the soldering bump 676D is mounted.

10
Under such circumstances, it is an object of the present
invention to provide a package board provided with soldering
bumps, which can solve the above conventional problems and never
be warped.
15 It is another object of the present invention to provide

a multi-layer wiring board and a multi-layer printed wiring
board that are not affected by noise easily.

It is also another object of the present invention to
provide a package board that can shorten a transmission path

20 formed between the upper conductor wiring layer and the lower
conductor wiring laver.

It is also another object of the presemt invention to
provide a package board that will never cause breaking of a wire
between soldering bump and via-hole.

25

In Claim 1 of the present invention, the soldering pads
on the IC chip side surface of the package board are small, so
the rate of the metallic portion occupied by those soldering
pads is also small. On the other hand, the soldering pads on
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conductor layer is longer, so that the package board has confronted
with problens that the signal transm ssion slows down and the

connecting resistance increases. Furthernore, as shown in Fig.
24A, a corner Kis formed 5 at a joint between the wiring 640c and the
| and 640a as well as at a joint between the wiring 640c and the pad

640b spect. vel And, stress i ncentrate each of those
EornSrZBg/ ﬁemQﬁl dflofafrélréﬂ]d@ T LaKEr Iﬁé& a‘gﬁts %%‘av@&l E% he core
andpad- 630ntit 197 €20 FdhE b tA PRt BPLF Pk BYSlipPed v Efdd slyendigl 200 L

crack Ll bagseigeassat EQré@”ﬁt THES 14 ¥HP a dummi 97 @rari o Frmednsul at i ng

| ayer 6507 as shomm I'n breaking of a wire in the
conduct or b@ltwelntccﬁﬁﬂmtor corcmhte pwtaems eonB&h@ FO o o sndc rsmnfratcerl am nar

resin insulating 15 |ayer th th
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board so as to protect the package board from warping. The
dummy pattern mentioned above does not have any functionmal
10 meaning such as an electrical connection and a capacitor. It
just means a pattern formed mechanically.

According to the invention defined in Claim 2, the
soldering pads on the IC chip side surface of the package board
are small.  Thus, the metallic portion occupied by the

15 solderingpads is less than that of the mother board side surface
of the package board, where the soldering pads are large and
the metallic portion occupied by the soldering pads is large.
This is why a dummy pattern is formed at the outer periphery
of each conductor circuit on the IC chip side surface of the

20 package board thereby to increase the metallic portion thereon
and adjust the rate of the metallic portion on the package board
surface between the IC chip side and the mother board side.
This metallic dummy pattern is also effective to improve the
mechanical strength of the outer periphery of the package board,

25 as well as protect the package board from warping.

According to the package board defined in Claim 3, a power
supply layer and/or a ground layer is formed as an inner layer
conductor circuit formed under an insulating layer that
supports the outermost layer conductor circuits. Then, a
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in Fig. 23. A soldering bunp 675 on which a sol dering bunp 676D IS
nmounted is formed circularly and connected to a circularly-forned

vi a- hol e 660D t hrough the wiring 678. The IC chip 80 repeats the
heat cycl e between high 25 tenperature during an operation and cooling
down up to the room tenperature at the end of an operation. Since the

t her mal nsi,vity differs,significantly between the I C ¢hip, 80 nade
of sili con‘”efh 1p s t lﬁdaélﬂ"ﬂb Yrd@el g Se68NA, CONGHKIHT] §11'0111t;1enerat ed

in the packpge ggqggrb@u@% Syt Rt el ti et eab R ERELEHRIE bet veen

h b k
Eze. s ext ASRARCRSSALY R pEDEIdC FPE ToroOdi et ng (e 00T s BB TR
sol deri ng ba-sﬁ@r §f5tlhe0érmnﬁi l)&wma tmas@l@qfingomnpsﬁes Consbquéntbyher

wor ds, in Fig for an expanded view (D direction) of the
vi a- hol% GBIQ@Magmebserdewnﬁr&mm:f any nobse t0 ba mixed. in3vizesetimes a

crack L2 causes f‘?crceoark 1ngg % tthgepﬁlgkagegboard defined in Claim 4, a power
supply and/or a ground layer is formed as the second conductor
circuit disposed under the second interlaminar resin insulating
layer that supports the conductor circuits formed in the
10 outermost layer. A via-hole is connected directly to the
second conductor circuit and a soldering bump is formed in the
via-hole. It is therefore not necessary to provide a wire for
connecting the power supply layer or the ground layer to the
soldering bumps. Consequently, the package board is free of

15 any noise fo be mixed in wires.
According to the package board defined in claims 5 and
6, each land and each pad are formed integrally and connected
directly to each other without using a wire. It is thus
possible to shorten the transmission path provided between
20 upper and lower conductor layers, as well as to reduce the
connecting resistance significantly. In addition, since the
land and the pad are connected directly to each other without
using a wire, no stress is concentrated at a joint between wiring
and land, as well as at a joint beiween wiring and pad. It is
25  thus possible to protect the package board from breaking of a
vwire to be caused by a crack generated by such concentrated

stress.

According to the package board defined in Claim 7, a
soldering bump is formed in a via-hole, so that each soldering
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678 connecting the via-hole 660D to the soldering bunp 675D on whi ch
the soldering bunp 676D is nmounted. 10 Under such circunstances,
it is an object of the present i nvention to provide a package board
provi ded with sol dering bunps, which can sol ve the above conventi onal
probl ens and never be warped. 15 It is another object of the

Fniffts o iaiy Wi 1§ coatePt £ 1T ect by oo 1ME oL BB casiy.
i s al sqpan : ' '

boar d ¢ hatiEaNeCRARE R, S AARHS FELs BLEVER 6, that prBiRHERE Darkaoe
conduct or gy k8% ¢ ENE bgpﬂg(?ﬂft#eeowdering?fbnﬁlpcam thiervig-Haber. In

It is also another obje present 1nvention to provi de a package

bogr dt hﬁtolt\helrl vordsr {heusenvertionad pickagd beard, wharkeansehiefligg bunp
and Vvl a-nol e,

sol der bng DiHBSiZSSCOIln%th@OI I@nﬁhga'gll(g]]iQljé?lfé'ﬁhglﬁcgrﬁreé]hghgéggég&nwg are
Sl 5ty For el T TR b e d AR O HR o pR Ese o1 deri o
-6 breaking of a wire connecting via-holes to soldering pads. A
soldering bump is thus disconnected from a via-hole due to such
a crack generated inside the package board. The package board
10 defined in Claim 7, however, is completely protected from
breaking of a wire caused by such a crack
According to the package board defined in Claim 8, a
soldering bump is formed in a via-hole, so that each soldering
bump is connected directly to each via-hole. It is thus
15 possible to prevent breaking of a wire between a soldering bump
and a via-hole even when the package board is cracked. Such
a soldering bump is also formed in a plurality of via-holes
respectively in this case. It is possible to utilize a
fail-safe, since the soldering bump can be connected to another
920 via-hole when one of the via-holes is disconnected from the
soldering bump. In addition, since a soldering bump is formed
on a plurality of via-holes, a soldering bump can be formed
larger to each via-hole.
In the present invention, a dummy pattern may be
95 electrically connected to a power supply layer or a ground layer,
or may be the power supply layer or a ground layer, for reducing
noise in signal lines.



the ot her board side surface of the package board are | arge, so the
rate of the netallic portion occupied by those sol dering pads is al so
| ar ge. This is why a dummy pattern is forned bet ween conduct or
circuit patterns on the IC chip side surface 5 of the package board
thereby to increase the netallic portion and adjust the rate of the
nmetallic portion between_the surface and the nother board

?lde surface of the paBRABE DESCRiﬂii@NEBFaiHEoD&ﬁWﬁNﬁﬁ: t he package board
funct onal 50 Bafni hd Shch o€ etLlolE T NN B n Al BabkeEacbba L T o
It J ugt iy %’fseﬂbt?@rh@df‘chfortp‘i‘édpi‘%@ﬂ“ﬁﬁ’én%mn According to the

i nvention de ned soldering pads on the I C chip side

surface of the PagkaésagpXt-X1 line erosswdctiondhusiew o heheegaikdage portion
occupied by the 15 soldering pads is |less than that of the nother board

si de sﬁrfdmdrd Shownthﬁ'$H;kdge board, where the soldering pads are large
This is why a abiEs. padre fiee § 4 L&Str‘;&é Ranglactunaih BrarssSes T each
conductor i itk Bk Fald F BhE' 4918y eRbGdPhenf'®of the present
invention.
Fig. 10 is a cross sectional view of the package board
10 in a second embodiment of the present invention
Fig. 11A is a top view of the package board in the second
embodiment and Fig. 11B is a bottom view of an IC chip.
Fig. 12 is a cross sectional view of the package board
shown in Fig 10 when the package board with an IC chip mounted
15 thereon is attached to a mother board.
Fig. 13 is across sectional viewof amulti-layer printed
wiring board in a third embodiment of the present invention.
Fig. 14 is a cross sectional view of a configuration of
avariationof the multi-layer printed wiring board in the third
20 embodiment of the present invention.
Fig. 15 is a cross sectional view of the package board
in the fourth embodiment of the present invention
Fig. 16A is a top view of a core board of the package board
in the fourth embodiment of the present invention. On the core
25  board is formed an inner layer copper pattern. Fig. 16B is an
expanded partial top view of Fig 16A
Fig. 17 is a cross sectional view of a package board
composed as a variation of the package board in the fourth
embodiment of the present invention.

.._10_



20" patkage board thereby to increase the netallic portion thereon and
adjust the rate of the netallic portion on the package board surface
between the I C chip side and the nother board side. This nmetallic dummy
pattern is also effective to inprove the mechani cal strength of the
outer periphery of the package board, 25 as well as protect the package
board from war pi_ng. According to the package board defined in

Caim3, a powerFigg. 184upplay tiopy i ewral @r canduoton aidpad ti forsedetn as an
inner |ayer conductor circujt formed, upder ﬁp hhSU|aklng ﬁa er that
support s thaskagenbOaT d) BOEROSEshdsc 8oV ati ALLAR 1 Lhen@ackage DOdT

- 7 - : L a- | $: t dj ; t
civout in e SOk ORIy RS Tla bRETHLY o en e TP ee B e or e
not necesspg 30134 %Xﬁfa‘h\die@eﬁﬁrm E ff(m vieang¢tFig tigA power supply | ayer

or the groun ayer to the soldering bunps. —Conse uentlié, 5 the package
board i5s free off igy l§oiiseat oross rsecddonalwiew.of the packagechedrdg to the

package board defined in Claim4, a power . .
in a fifth embodiment of the present invention.

Fig. 20 is a cross sectional view of the package board
shown in Fig. 19 when the package board with an IC chip mounted
thereon is attached to a mother board.

10 Fig. 21 is a cross sectional view of a package board
composed as a variation of the package board in the fifth
embodiment of the present invention

Fig. 22 is an X5-X5 line cross sectional view of the
package board shown in Fig. 21.

15 Fig. 23 is a cross sectional view of a prior art package
board.

Fig. 24A is a top view of an inner layer conductor circuit
shown in Fig. 23, Fig 24B is a C-line view of Fig 23, and Fig
24C is a D-line view of Fig 23.

20

BEST MODE FOR CARRYING OUT THE INVENTION
(First Embodiment)

Hereunder, a configuration of the package board in the
first embodiment of the present inventionwill be described with

25 reference to Fig. 1. Fig 1 shows a cross sectional view of
the package board in the first embodiment. The package board
in this first embodiment is a so-called IC package provided with
an IC (not illustrated) mounted thereon and attached to a mother
board (not illustrated). The package board is provided with
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subply'bnd/or a ground layer is forned as the second conductor circuit
di sposed under the second interlam nar resin insulating | ayer that
supports the conductor circuits formed in the 10 outernost |ayer. A
via-hole is connected directly to the second conductor circuit and a
soldering bunp is formed in the via-hole. It is therefore not

The or oundotaBritechums 760 a8 s tag Biriace ShACAdRTng bIRBS pt@izrge‘”
board is f f t
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connec res ce s gn|f| antl |n additjon, since the | and and
the pa tﬁb umm I Utiﬁl aasenweMm pass signalsi b@t\’éﬂ&ﬁre no

2t o tol ﬁtﬁ&mt ad, ?ﬁe"’“ fhds” pard”) 5 e b 'as Hed ao3<s bPAIY PR ect ¢ ne
ckent S GTUNRER SRAL othel 1,2 it o o crack it
ggfc A ”§S| Idgr .Ong' On'bo¢h top aRUCRftR BerPades B‘Pr%@r'e“b@ar/d Bohgfethso that
package board are formed inner layer copper patterns 34U and
10 34D, which are used as ground layers. In the upper layer of
the inner layer copper pattern 34U is formed a conductor circuit
58U, as well as a dummy pattern 58M for forming a signal line
with an interlaminar resin insulating layer 50 therebetween.
In addition, a via-hole 60U is formed through the interlaminar
156 resin insulating layer 50. 1In the upper layer of the conductor
circuit 58U and the dummy pattern 58M is formed a via-hole 160U
respectively with an interlaminar resin insulating layer 150
therebetween. The via-hole 160U goes through both outermost
conductor circuit 158U and interlaminar resin insulating layer
20 150. And, a soldering pad 75U is formed both in the conductor
circuit 158U and in the via-hole 160U. The soldering pad 75U
is used to support a soldering bump 76U. Each IC chip side
soldering pad 75U is formed so as to be 133 to 170um in diameter.
On the other hand, in the upper layer of the ground layer
25 (inner layer copper pattern) 34D formed on the bottom surface
of the core board 30 (the upper layer mentioned here means a
layer formed on the top surface and the lower layer means a layer
formed on the bottom surface of the board 30 respectively) is
formed a conductor circuit 58D for forming a signal line with
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buhp i's connected directly to a via-hole. Therefore, evenwhen t he

package board is cracked, it is prevented that breaking of awre
occurs between the sol dering bunp and the via-hol e. In ot her words,
the conventional package board, where a soldering 5 pad is connected to a
via-hol e through a wire and a sol dering bunp is formed on a sol dering
pad, cannot avoid crack-cause by eaki ng re connecting,vi a-hol es
to sol der.arlgmta%lammar resol dBSﬂb@tMaV@f%@u& ehedWesdk ed [Ar a

fZ,;?kQS'eebé’lﬁa%&t TO8Y6E o it FoBle AFD Tl oF8 T DEABRCE PRl e o
the packag D pLPEofEh Betl' f CREFpSY 13VEY Coufiiitr cirenit 1G8PCERLGTD 2

'via-hol e, a?plhheﬂmpﬁms@bdenllmmlatmgrnaylesr pmwmem dnteplmmax each
vi a- hol e. It is thus 15 possible to ﬁmevent br eaki ng ﬁf a.wre petween a

galcﬁer|5nga1m§gpldé?sghmghwg\llaaenflﬁ)Shene bmeamel ;Aadkaa;éo d@ﬂ'angﬁpl acked.
CespectivalsD s aisedaboth” int The camblos cages bl 158 and’ i "the
via-hole 160D. The soldering pad 75D is used to support a
soldering bump 76D. Each mother board side soldering pad 70D
is formed so as to be 600um in diameter.

10 Fig. 2 shows an X1-X1 line cross sectional view of Fig
1. In other words, Fig. 2 shows a cross sectional view of the
package board. The X1-X1 line cross sectional view in Fig. 2
is equal to Fig. 1. As shown in Fig. 2, a dummy pattern 53M
is formed between conductor circuits 58U forming signal lines.

15 A dummy pattern mentioned here means a pattern just formed
mechanically: it has no functional meaning such as an electrical
connection, a capacitor, etc.

Just like the prior art package board described above with
reference to Fig. 23, according to the package board in the first

20 embodiment of the present invention, each soldering pad
disposed on the IC chip side surface is small (133 to 170pm in
diameter), so the metallic portion occupied by such soldering
pads is also small. On the other hand, since each soldering
pad is large (600pum in diameter) on the mother board side surface

25 (bottom) of the package board, a larger metallic portion is
occupied by the soldering pads. This is why a dummy pattern
58M is formed between conductor circuits 58U forming a signal
line respectively on the IC chip side surface of the package
board thereby to increase the metallic portion and adjust the
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fail-safe, since the sol dering bunp can be connected to anot her 20

vi a- hol e when one of the via-holes is disconnected fromthe sol dering
bunmp. In addition, since a soldering bunp is forned on a plurality of
vi a- hol es, a sol dering bunp can be forned | arger to each via-hole.

In the present I nvention, a dumry pattern may be 25 electrlgallﬁ
connected t r supp. | ayer, or a ground_ | ayer or ma e the
power suppl CI & Cdﬂeg‘rl]gﬁ/ icup@r t kemon ﬁlﬁ Sﬂéﬁm od the panknge b()rarsd gnal

l i nes.

BRI EF DESORIBEEEN I [ gh Braideand the mOtheergard idea cAdsks s@dlsi onal
o of LBRREIEITO RS, the Dbkrat, SRE TEEh ShrbifeP B Moo o
‘package manufacturing processes to be described later, as well as during

o a usage of the package board.

Next, how to manufacture the package board shown in Fig.
1 will be described concretely. At first, description will be
made for A Electroless Plating Binding Material, B.
Interlaminar Resin Insulating Material, C. Resin Filler, and

10 D. Solder Resist Composition in order.
A Raw Material Compositions for Manufacturing a Binding
Material for Electroless Plating (Upper Layer Binding Material)
[Resin Composition (1)]
This resin composition was obtained by mixing and
15 stirring 35 weight parts of a resin solution obtained by
dissolving 25% acrylic-modified cresol novolac epoxy resin
(Nippon Kayaku, molar weight 2500) into DMDG at a concentration
of 80wt%; 3. 15 weight parts of photosensitive monomer (Toagosei,
ARONIX M315); 0. 5 weight part of an anti-forming agent (SANNOPCO,
20 S-65); and 3.6 weight parts of NMP.
[Resin Composition (2)]

This resin composition was obtained by mixing 12 weight
parts of polyether-sulfone (PES); 7.2 weight parts of epoxy
resinparticles (Sanyo Chemical Industries, Polymer Pole) 1. Oum

250 in average diameter; and 3.09 weight parts of the same epoxy
resin particles 0. 5um in average particle diameter; then adding
30 weight parts of NMP to the mixture and stirring the mixture
using a beads mill.
(Hardener Composition (3)]

.._14...



5 board shown in Fig. 1. Figs. 3 to Fig. 9 illustrate

manuf acturi ng processes of t he package board in the first enbodi nent of
t he present i nventi on. Fig. 10 is a cross sectional view of

t he package board 10 in a second enbodi nent of the present invention.

Fig. 11Ais a top view of the package board in the second enbodi nent
and Fig. 11B is, a.bottomview of an | C chip. , Fig., 12 is a cross
sectional view a‘ﬁlﬁh aﬁ?@k&g@%&@&utmn Stidwmrobtaimed. byo mikdmg randpackage

i . ' | hed . b d.
Fro 13 1 St3Teibec % el et o U i fafl S anted CH1Gk’Rg boar o
in a thir ghemied] SeIEMI0CNY : P §e¢Bht pAY§8td©q-photo-initiatbr9Cilh 's 2

4
cross sectional view of a configuration o a variation o e

mul ti-lay@eigyi niedavire nb-9059r,d0i § wépglihipad 201 enphet o®ens iof i 7d1e present

I nvention., . Fig. 15 i{s a cross sectional view of the package
board 5  (Nippea Kawaku fg}ﬁifdbisaengndf }j.t&?vml[lﬁﬁe@ﬂiﬁﬂveflthmﬂg. o

ig. 16A i ' d . t \ in the
Four th onbdi menkebt HAGEpFebonCompiiss, | (G IR 1Z3n8b0 T | 5

f d i tarn. g, : 16B/ rtial
top vi ew dnErganTHEF RESRE'TRAH AR de Ya'thyi 4P OB davem ARG OF

package bomyt@rig])conposed as a variation of the package board in the

fourth embodi ment of the present invention.
(Resin Composition (1)]
10 This resin composition (1) was obtained by mixing and

stirring 35 weight parts of a resin solution obtained by
dissolving 25% acrylated cresol novolac epoxy resin (Nippon
Kayaku, molar weight 2500) into DMDG at a concentration of
30wt%; 4 weight parts of photosensitive monomer (Toagosei,
15 ARONIXM315); 0.5 weight part of an anti-forming agent (SANNOPCO,
S-65) ; and 3.6 weight parts of NMP.
[Resin Composition (2)]
This resin composition (2) was obtained by mixing 12
weight parts of polyether-sulfone (PES); 14. 49 weight parts of
20  epoxy resinparticles (Sanyo Chemical Industries, Polymer Pole)
0. 5um in average diameter; then adding 30 weight parts of NMP
to the mixture and stirring the mixture using a beads mill.
[Hardener Composition (3)]
This hardener composition (3) was obtained by mixing and
25 stirring 2 weight parts of an imidazole hardener (Shikoku
Chemicals, 2E4MZOCN); 2 weight parts of a photo—initiator (Ciba
Geigy, Irgacure I-907); 0.2 weight part of a photosensitizer
(Nippon Kayaku, DETX-S); and 1.5 weight parts of NMP.
C. Raw Material Compositions for Manufacturing a Resin Filler
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- 10 - Fig. 18Ais a top view of a conductor circuit
formed on a package board conposed as a variation of the package board
in the fourth enbodi nent of the present invention. Fig. 18B s an
expanded partial top view of Fig. 18A. 5 Fig. 19 is a cross
sectional view of the package board in a fifth enbodi ment of the

pr esent ingfnt.i ort s gf 20 is a cross sectional view of the
package boblk&f1N oBpewA ti AN E(E 19 when t he package board with an I C chip

rount ed - oo OIS, EORBS ELRE 15 BB RS n B0 it g and, s Fh il S0
package DOMONAIoGE1 (S B bR Fccipbte mppaser CUEORLD),
shown in FhagleAflari5weight 3%0g. VB83¥)a cltbsweéght omalr tei epd ofSid,pri or
art pa%kagl?al'l-lﬁgeaiag'rticles (Admatec, CRS 1101-CE, the maximum size of
particles should be the thickness (15um) of the imner layer
copper pattern to be described later) 1. 6um in average diameter,
when their surfaces are coated with a silane coupling agent;
and 1. 5 weight parts of a leveling agent (SANNOPCO, PERENOL S4) ;
10 then adjusting the viscosity of the mixture to 45, 000 to 49, 000
cps at 23 = 1 °C.
[Hardener Composition (2)]
6. 5 weight parts of imidazole hardener (Shikoku Chemicals,
2E4MI-CN)
15 D. Solder Resist Composition
This solder resist composition was obtained by mixing
46. 67g of photosensitive oligomer (molecular weight 4000)
obtained by acrylic-modifying 50% of epoxy groups of 60
percéntage by weight of cresol novolac dissolved into DMDG of
20 50% epoxy resin (Nippon Kayaku); 15.0g of 80 percentage by
weight of bisphenol A type epoxy resin (Yuka Shell, Epikote
1001) dissolved into methyl ethyl ketone; 1.6g of imidazole
hardener (Shikoku Chemicals, 2E4MZ-CN); 3g of multivalent
acrylic monomer (Nippon Kayaku, R604) which is photoreceptive
25 monomer; 1. 5g of the same multivalent acrylic monomer (KYOEISHA
CHEMICAL, DPE6A); 0.7lg of a scattering anti-foaming agent
(SANNOPCO, S-65); then adding 2¢ of benzophenone (KANTO
CHEMICAL) used as a photoinitiator; and 0. 2g of Michler’s ketone
(KANTO CHEMICAL) used as a photosensitizer to the mixture and
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Fi g. 24A is a top view of an inner |ayer conductor circuit shown in
Fig. 23, Fig. 24Bis a Cline viewof Fig. 23, and Fig. 24Cis a D-line
view of Fig. 23. 20 BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON
(First Enbodi nment) Her eunder, a configuration of the package
board in the first enbodi nent of the present inventionw | be
described with 25 reference to Fig Fig. 1 shows a cross sectional

vi e}[/vhpf ) ad]tllSﬁdIlga&hag'tEIMli)ﬁ rtOt ﬁePPgrStabrﬁﬁo(ﬁCment The package board

in is first e |

I( C gnpltl illustr g_oh&tﬁnhzwastqsﬁ)%ﬂ Hrm"atreﬁf @Mﬁeﬁ{fﬁ& G%Wﬁgp\& 'Was boar gn
not i [

bunps. 760 U564 ?ﬂ)lﬁ%fbﬂiff ARESPES AN U et Y tor No. 3 Bty oo M9

surface. 1@? hb?e§0$Mvwﬂe@KW$V16% 't?ge) weomed ¢d neasuse! dering

bunmp of the I C each of the soldering unps 76D is connected to a
sol der ijng meerlcsfc(ﬁshéywath&rpMOard 5 Both soldering bunps 76U and 76D

are used to pass si gnal s bet wee
Next, descrlptlon will be made for how to manufacture a
package board 100 with reference to Figs. 3 to 9.
E. Manufacturing a Package Board
(1) A copper-clad laminate 30A was obtained at first by
10 laminating 18um copper foil 32 on both surfaces of a board 30
made of glass epoxy resin or BT (bismaleimide triazine) resin
of Imm in thickness (process A in Fig. 3). After this, the
copper-clad laminate 30A was drilled to make holes, then
electroless—plated and etched for patterning thereby to form
15 inner layer copper patterns 34U and 34D on both surfaces of the
board 30 and make through-holes 36 in the board 30 (process (B)
in Fig. 3)).
(2) After forming the inner layer copper patterns 34U and
34D, as well as through-holes 36, the board 30 was washed in
20 water and dried Then, the board was treated with
oxidation-reduction using NaOH (10g/1), NaCl102 (40g/1), and
Na3P04 (6g/1) as oxidation bathing (blackening bathing) agents
and using NaOH (10g/1) and NaBH4 (6g/1) as reduction agents
thereby to form a rough layer 38 on the surface of each of the
25 inner layer copper patterns 34U and 34D, as well as the
through-holes 36 (process (C) in Fig. 3)).
(3) The rawmaterial compositions for adjusting the resin
filler in C were mixed and stirred to obtain a resin filler.
(4) The resin filler 40 obtained in (3) was coated on both
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the 1C'and the nother board, as well as relay a supply power fromthe
not her board to other parts. On both top and bottom surfaces of
a core board 30 of the package board are formed inner |ayer copper
patterns 34U and 10 34D, which are used as ground |ayers. In the upper

| ayer of the inner |ayer copper pattern 34U is forned a conductor

CTEU L suf Pl g TGS SS, S Eagat e o e
aacii on, Sy HER B SO NRG TR MGRUILSOTELT DSSK e BEpyeeR o,

and the duffyy mfdlﬁrmr%mﬁif@r@yegrq?gghoé@pngﬁggagtermpsw,i vgdy with

an interlamnar resin insulating ebet ween. The vi a-hol e

160U goes wélbughihotire dhreughsholes 36ondTheofildiercwas tlfaUdaned at
interlamnar resin insulating |layer 20 _150. And, a soldenin%&fgd 75U is

for med bot Wi dee 20rmmties. Oncihew therssuraaee, rthengesiia- hol teleou,
cnip o oe A0SACRLLFE0 dnoas 1 AdBERct AR g CORBEELES R B 88D, e '
ooy 55 0T ;in the throughiehlecTaqaiid drfehngt VRS 8XeR0on hiEed  OUnd

| ayer 25 ayer pper pa formed on the bottom surface

of the core%tﬁgggg:%D)(ﬁheF@gpeg))ayer menti oned here neans a | ayer
formed on the toggfurface and the | ower |ayer nmeans a | ayer formed on
the bottom surfat® & temetbodreatnentsist bnelsyriace of fha dward 88nduct or

cireulfy 5828 anddd ¥ n? ' 07 Sditfing hichine and a #600 belt sand
paper (Sankyo Rikagaku) to remove the resin filler 40 completely
from the surfaces of both inner layer copper patterns 34U and
34D, as well as from the surface of the land 36a of each
through-hole 36, After this, the surface of the board 30 was
15 buffed to remove scratches made by the belt sanding. Such a
series of sanding was also carried out for the other surface

of the board in the same way (process () in Fig. 4)).

After this, the resin filler 40 was hardened by baking
at 100 °C for one hour, at 120 °C for three hours, at 150 °C for

20 one hour, and at 180 °C for seven hours respectively.

In this way, the surface layer of the resin filler 40 was
removed from the through-holes 36, etc., and the rough layer
of the top surface of the inner layer conductor circuits 34U
and 34D was removed thereby {o smooth both surfaces of the board

26 30. It was thus possible fo obtain a wire board on which the
resin filler 40 was in close contact with side surfaces of each
of the inner layer conductor circuits 34 with a rough layer 38
therebetween, as well as the resin filler 40 was in close contact
with the inner wall of each through-hole 36 with a rough layer
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- 12 - an interlamnar resin insulating |ayer 50 therebetween.
In the upper |l ayer of the conductor circuit 58D is fornmed a via-hole
160D t hrough both an outernost |ayer conductor circuit 158D and an
interlam nar resin insulating layer 150 with an interlamnar 5 resin

i nsul ating |ayer 150 therebetween. And, a solderi ng pad 75D is forned

ng gglr Pntgl’@agt?%llgﬂe rﬁgi@(rjc'?. tslﬁfﬁg f%gds EH &HﬂcﬁéisHﬁ eéggmi&\é%ﬂenot her
draecor . peI 180 (R RE1ACR, of (A rERIEH MR BCBEIAER 188, of i g
1. In ot he(gog?md?atlflegn 24spVh e S(almgssies@pt i onal vi ew of t he package

boar d. l'ine cross sectional viewin Fi is equal to Fig.

1. As shown in @)gAfter 4 cdming ﬂmcendmcsﬁm cm:llgts GdteandSdPeetheonduct or
circuits 58U form ng signal_ |]ine rn. rrent{oned here neans

a pattérn poaed 13 nﬂﬂis alkak e&neawd gOﬁasSOE E(hh:m&ma h@ﬂaaﬁh%g such
as an el ecﬁéérc(f"SO was Prneeactté(f) With TG 'atl%frst Sbivent consisting of
palladiumchloride and organic acid thereby to add a Pd catalyst.
The catalyst was then activated, and the board 30 was dipped
in an electroless plating solvent consisting of 3.2 x 102 mo1/1

10 of copper sulfate, 3.9 x 10® mol/1 of nickel sulfate, 5.4 x 107
mol/1 of a complexing agent, 3.3 x 107 mol/1 of sodium
hypophosphite, 5.0 x 107 mol/1 of boracic acid, 0.1g/1 of a
surface active agent (Nissin Chemical Industry, Surfynol 465),
and PH=9. One minute later, the board 30 was vibrated in both

16 vertical and horizontal directions once every 4 seconds thereby
to form a needie-like alloy coating laver consisting of Cu-
Ni-P and a rough layer 42 on the surfaces of each of the conductor
circuits 34, as well as on the surface of the land 36a of each
of the through-holes 36 (process (F)) in Fig. 4).

20 Furthermore, an Sm layer of 0.3um in thickness (not
illustrated) was formed on the surface of the rough layer by
a Cu-Sn substitution reaction on the conditions of 0.1 mol/I
of boracic stannous fluoride, 1.0 mol/l of thiocarbamide, 35
°C, and PH= 1. 2.

25 (1) The raw material compositions used to adjust the
interlaminar resin insulator obtained in B were stirred and
mixed thereby to obtain an interlaminar resin insulator (for
lower layers). The viscosity of the layer was then adjusted
to 1.5 Pa-s,
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Just like the prior art package board descri bed above with reference to
Fig. 23, according to the package board in the first 20 enbodi nent of

the present invention, each soldering pad di sposed on the I C chip
side surface is small (133 to 170[err]min dianeter), so the netallic
portion occupied by such sol dering pads is also small. On the other

hand, since each

| d d | 600 di t
t henot her boar d éf e&hﬁgce @Efp?@%g ar?ga( e§é géhgbdgf %é)lgpger

durmy. pat { Spp PR Ere DURFEHRESCEY L 8F %B’f@ﬁf‘# R8s0BY3t 1L gt hg a
si gnal inlA wereespiagiedvend nﬁﬁteﬁhﬁldr@b@ht@ o%%d?nwbﬂn@iangafsotlm ipackage

board thereby‘to increase the netallic portion and

adj u
- 13 - (for the rlmperoﬂavem) naraelect polesoplaibinge s'[hﬁ azdescomttme
package_board meen the |C ch I d he not her board side. It
is thusd ofpéhgl&m EHHbﬂﬁﬁe&heﬂh@aﬁﬁikﬂgé g ?a $romwarping in the

manufacturing progesRes §fr PcSE thBWbd At §htafited'Th' (63SwEE (B4 ted

with an interlaminar resin insulation material (for lower
layers) 44 of 1.5 Pa-s in viscosity using a roll coating device
within 24 hours after the solution was manufactured. Then, the
10 board was left horizontally for 20 minutes, then dried
(prebaking) at 60 °C for 30 minutes. After this, the board was
coated with a sensitive binding solution 46 (for upper layers)
of 7 Pa-s in viscosity obtained in (7) within 24 hours after
the solution was manufactured, then the board was left
15 horizontally for 20 minutes. Them, the board was dried
(prebaking) at 60 °C for 30 minutes thereby to form a binding
material layer 50c of 35um in thickness (process (6) in Fig

4)).
(9) A photo-masking film (not illustrated) provided with
20 85um¢ printed black circles was stuck fast to each surface of
the board 30 on which a binding layver was formed respectively
in (8), then exposed at 500 mJ/cm* using a super high voltage
mercury lamp. A DMTG solution was then sprayed on the black
circle for developing. Furthermore, the board 30 was exposed
256 at 3000 mJ/cm® using a super high voltage mercury lamp, then
heated (post-baking) at 100 °C for one hour, at 120 °C for one
hour, and at 150 °C for 3 hours thereby to form an interlaminar
resin insulating layer (two-layer structure) of 35um in
thickness. The layer was thus provided with 85 um¢ openings
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5a usége of the package board. Next, how to manufacture the

package board shown in Fig. 1 wll be described concretely. At first,
description will be made for A Electroless Plating Binding
Material, B. Interlam nar Resin Insulating I\/aterlal C. Resin Filler,
and 10 D. Sol der Resi st Conposition in order. A Raw Mat eri al

pratino ( Oued BLjAH i AShTARR P I00 WePe excedMRh BB Lo fasﬁ'u?‘it y o
Thi's resi pufompopl g egumy%t@gﬁsﬂ%%gmgp B dpESce s (00! NFE, vei oht

parts of aresin's I on ‘obt al |c odi fi ed

cresol nofp)ac ’Ehmﬁnnnedl hayer (ﬁblt nﬂ%s*ﬁ@m&@) Wi part/vpabm e2p08kdi nt o DVDG

.at a concentration of 80w % 3. 15 weight parts of

phot osensiilli ¢a¢inohethe Dpegdaes 48 to ARONSENBAS) ViD=l Ms. ght part of an

[Resi rb Compos LU (e D0aTd 30 Drovided Wiabi Hie e 185 obb vess Sbedi nea by
of X'eg%xiﬁzd\“ﬁb%slnnclbs(ﬁﬁéﬁsiﬁ(@ﬁ' PR aC T el anf pRBO%R, 61

Qum 25 ig ?(?ral%l af??rﬁr th@“dsﬁrf%%é"’ebghtt]lféarEﬁté’flzhﬁ‘ﬁlifa ggﬁxy
resin partlc : min average particle dianmeter en I'ng 30
wei ght p?nnsubatNMPltagretrh&Omndt make affre surfacegaush (hroecess (I) daing a
beads m i“ ig. 5))[ a %eg?rthclosnp%ﬁétﬁo%r}d ??6 was dipped in a neutralized

10 solution (SHIPLEY), then washed by water.

A palladium catalyst (Atotech) was thus applied to the
roughened surface (roughened depth 6um) of the board 30 to stick
catalytic nuclei on the surface of the interlaminar resin
insulating layer 50, as well as the inner wall surface of each

15 of the via-hole openings 48.

(11) The board was then dipped in an electroless copper
plating water solution consisting of the following compositions
thereby to form an electroless copper plating film 52 of 0. 6pm
in thickness on the whole rough surface of the board 30 (process

20 (J) in Fig. 5)).
[Electroless Plating Water Solution]

EDTA... 150 g/l

Copper sulfate... 20 g/l

HCHO... 30 ml/1

25 NaOH... 40 g/l
a, o - bipyridyl... 80 mg/l
PEG... 0.1 g/]

[Electroless Plating Conditions]
30 min. atf a solution temperature of 70 °C
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¢

-'14 - Thi s hardener conposition was obtai ned by m xing

and stirring 2 weight parts of an im dazol e hardener (Shikoku

Chem cal s, 2E4MZOCN); 2 weight parts of a photo-initiator (C ba Gei gy,
I rgacure 1-907); 0.2 weight part of a photosensitizer 5 (N ppon Kayaku,
DETX-S); and 1. 5 weight parts of NVP. B. Raw Materi al
Conpositions faor _Manufacturin Interlam ngr, Resin | nsul ating
mwum(umnm%%mmmmWﬂpMMmmee[RQMWwwmﬂ&Mn]lo

wei gt parthe ereatreless domBeroRlshl ”eﬁéﬁwxfo”ﬂmad;g& §10 SRR Tt e
a2 concdiekead E%éﬂ 65 Thpld BPTor, XIS 470 Bhﬁﬁégﬁ‘nﬁﬁp% fononer
Egza%ooggbdei@logﬁ?%ﬂﬁ%i\ﬁg@g 8%60\§\glélux§ltgigrte?§gt0010@ﬂ aaplat{mgntewi Hoent
5 54 of lﬁum in thickness é%rocess (K) in Fig 6)). |
(13) After this, the no-resist-formed portion was plated
with electrolytic copper thereby to form an electrolytic copper
plated film 56 of 15um in thickness (process (L) in Fig 6)).
[Electrolytic Plating Water Solution]
10 Sulfuric acid... 180 g/l1
Copper sulfate... 80 g/l
Additive (Atotech Japan, Cupracid GL)... 1 ml/l
[Blectrolytic Plating Conditions]
Current density... 1A/dm?
15 Time... 30 min.
Temperature... Room temp.
(14) The plating resist 54 was separated and removed with
5%KOH, then the electroless plated film 52 under the plating
resist was melted and removed with etching treatment using a
20 mixed solution of sulfuric acid and hvdrogen peroxide thereby
to form conductor circuits 58U and 58D of 18um in thickness
respectively, as well as via-holes 60U and 60D consisting of
an electroless copper plated film 52 and an electrolytic copper
plated film 56 respectively (process (M) in Fig. 6)).
25 (15) The same treatments as those in (6) were carried out
to form a rough surface 62 consisting of Cu-Ni-P on the surfaces
of the conductor circuits 58U and 58D, as well as the surfaces
of the via-holes 60U and 60D. Furthermore, Sn displacement was
carried out for the rough surface 62 (process (N) in Fig. 7).
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[Résin’ Conposition (2)]

This resin conposition (2) was obtained

by m xing 12 wei ght parts of pol yether-sulfone (PES); 14. 49 wei ght
parts of 20 epoxy resin particles (Sanyo Chem cal |ndustries, Polyner
0. 5[err]min average dianeter; then adding 30 weight parts of

Pol e)
NMP

to the mxture and stirring the m xture using a beads mll.

obt ai nod by mxkhb) A 2BH0eesses G2 Wi Gl ares TPCatelmtoadrD

( Shi koku
(G ba

centlf 0} rEumid Sy Yoor furgneryBbget e of Tnyfieh dndls

was
har dener
at or
zer

oo | Dt suPlak b, ERE! bbar 030 ErePBpape®withan intérlamitayt or! @

Conposi tions for
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was obtained b

nuf acturin

resin inshfesingCoapesial offéf) lower layers)Thiusiggrmrosiclilon (1)

type ebox;comlﬁgede\(maosﬁerm,an insulating layer 144, 1In addifion,

10

15

20

25

this insulating layer 144 was coated with a photosensitive
binding material (for upper layers) using a roll coating device
to form a binding material layer 146 (process (0) in Fig. 7).
After this, a photo-masking filmwas stuck fast to both surfaces
of the board 30 on which the layers 144 and 146 were formed,
then exposed and developed to form an interlaminar resin
insulating layer 150 provided with openings (via-holes 148).
The surface of the interlaminar resin insulating layer 150 was
then roughened (process (P) in Fig. 7)). After this, an
electroless copper plated film 152 was formed on the roughened
surface of the board 30 (process (Q) in Fig. 8)). It was
followed by forming of a plating resist 154 on the electroless
copper plated film 152, then by forming of an electrolytic
copper plated film 156 on the no-resist-coated portion of the
film 152 (process (R) in Fig. 8)). The plating resist 154 was
then separated and removed with KOH, and the electroless plated
film 152 under the plating resist 54 was melted and removed
thereby to form conductor circuits 158U and 158D, as well as
via-holes 160U and 160D (process (S) in Fig. 8)). Then, a
roughened layer 162 was formed on the roughened surface 162
formed on the surfaces of the conductor circuits 158 and the
via-holes 160 (process (I) inFig 9)). No Sn displacement was
carried out for the roughened surface 162 at this time.

(17) Both surfaces of the board 30 obtained in (16) were

- 23 -

m xi ng and stirring 100 wei ght parts of_ bisphenol F



nﬁfecurar wei ght 310, YL983U) ; 170 weight parts of Sierr] 5

ball-like particles (Admatec, CRS 1101-CE, the maxi mum size of

particles should be the thickness (15[err]m of the inner |ayer copper
pattern to be described later) 1. 6[err]min average diameter, when
their surfaces are coat ed with a silane coupling agent and 1. 5 V\Iﬁl ght
parts of i n SANNOPCO, PERENCL then adjusting the

Vi scosi ty%&fﬁﬁa tdémses bbo coapas t bo 7)001 dqagrarbedslnm [aetrr] C.

L?&Sﬁzfrﬁﬂ‘iﬁﬁﬁé%ﬁ&# @51@ The oyl o Vi a5 facht wBLFELfor
Compositi gy minutes,  thEM SEOIFesC ! gt S80 CATRERAS! ON AREr OFhakne

m Xxi ng 79 of photosensitive oligoner ecular "wei'ght” 4 0)

obt ai ned mhoaormaskmgdffm nén0%1dfusépatpdr of p4mmf 1160t h i ckneayscant age by
wei ght _of esol ,noyol a¢ di ssol ved into DVDG of 20 50% epox%rem n (N ppon
Kayakuﬁ chgcaérc OSp ‘ctﬁelﬁtr@g@alﬁ ern) wedgldravn wasphbuek d® epoxy

69 of f%“@?p}ﬁ?ghhac Heribe beto.Tehaar LEvely. ~aagn. chposed ith oo
o o BLUAFIAS DRI o DR e e PR SN BC, | e
( KYCEI SHAaddlt@biEM ﬂféﬁé)r?agg%éwasoballé@bﬂ 282 G%ﬁffg;rgm{lﬁuama't 199340;%' ggAﬁ;‘t
fj?@yNaO;Cgf@Hol ORIt |éf& 420 *Anton1 lmglrof amd elil B50 8C detrohdours thereby
10 to form a solder resist layer (20um thick) provided with an
opening (200um diameter) 71 at each soldering pad (including
the via-hole and its land) (process (U) in Fig 9)).
(18) After this, the board 30 was dipped in an electroless
nickel plating solution of pH=4. 5 for 20 minutes to form a nickel
15 plated layer 72 of Sum in thickness. The electroless nickel
plating solution consisted of 2. 31x10  mol/1 of nickel chloride,
2. 8x107 mol/1 of sodium hypophosphite, and 1. 85x10™ mol/1 of
sodium citrate. The board 30 was then dipped in an electroless
gold plating solution for 7 minutes 20 seconds at 80 °C to form
20 a gold plated layer 74 of 0.03um in thickness on the nickel
plated layer, so that soldering pads 75U and 75D were formed
on the via-holes 160U and 160D, as well as on the conductor
circuits 158U and 158D (see Fig. 1). The electroless gold
plating solution consisted of 4. 1x107 mol/! of gold potassium
25 cyanide, 1.87x107" mol/1 of ammonium chloride, 1.16x10 mol/1
of sodium citrate, and I. 7x10 mol/] of sodium hypophosphite.
(19) Soldering paste was printed in the openings 71 of
the solder resist layer 70 and reflowed at 200 °C thereby to form
soldering bumps (soldering bodies) 76U and 76D. This completed
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(KANTO CHENICAL) used as a photosensitizer to the m xture and

16

measure t
meter (To
6rpm

package b

adjusting the viscosity to 2. OPa.s at 25 [err]C

A rotor No.4 viscosity meter(Tokyo Kei ki, DVL-B type) was used to
he viscosity at 60 rpmand a rotor No. 3 B type Vi scosity
kyo Ke|k|, DVL-B type) was used to neasure 5 the viscosity at
wi |l be made for_how to manufacture a

@éﬁ&lf%@umi& Qéf@%@@éﬂﬁge bega;rd 40 {see Fig. E).Manufacturing a

cr,ipti

~ Package Board
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copper -cl ad

| ami nate 308 paesent Iﬂmxemtqonam@y fmllse)sappwem a paekegtrpdesd- deed and

i ckness (process ter’

r. patterni ng therehy form
formed with the full additlve process, of course.

Although a dummy pattern 58M is formed between conductor
circuits 58U formed between the interlaminar resin insulating
layer 50 and the interlaminar resin insulating layer 150 in the
first embodiment, such a dummy pattern 58M may also be formed
between the inner layer copper patterns 34D formed on the core
board 30 or between outermost layer conductor circuits 158U.

As described above, according to the package board in the
first embodiment, a dummy pattern is formed between conductor
circuits that form signal lines on the IC chip side surface of
the package board thereby to increase the metallic portion on
the IC chip side surface of the package board and adjust the
rate of the metallic portion between the IC chip side and the
mother board side on the package board. It is thus possible
to protect the package board from warping in the manufacturing
processes, as well as during operation.

(Second Embodiment)

Hereunder, a configuration of the package board in the
second embodiment of the present invention will be described
with reference to Figs. 10to12. Fig 10 is a cross sectional
view of the package board in the second embodiment. Fig 11A
is a top view of the package board and Fig. 11B is a bottom view
of an IC chip mounted on the package board. Fig 12 illustrates
how the IC chip 80 is mounted on the top of the package board
shown in Fig 10 as a cross sectional view of the package board

..25._
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15" inner |ayer copper patterns 34U and 34D on both surfaces of the

board 30
3)).

34D, as well as through-holes 36,

dri ed.

bat hi ng (
(6g/1) as
“surface o
well as

(3) The r
were m xe
filler 40
- 17 -4

manuf act u

10
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and nmake through-holes 36 in the board 30 (process (B)

in Fig.

(2) After formng the inner |ayer copper patterns 34U and

the board 30 was washed in 20 water and

Then, the board was treated wth oxi dati on-reduction
using NaOH (10g/l), NaCd 2 (40g/1), and Na3PO4 (6g/1) as oxidation

meuKed 0g banot e 80. Therpaokagegbeacd {5 @rayidet

NaBH4

educt t t her eby to f | 38 on th
(Vo RO LRCT H BUTDS AL} OB E{fo 0B OYHIACSatRe S dSTURERAHD, s

ampgrmﬁ E"@g%@&mﬁ? ggrs(@fﬁ‘?ﬁz@dﬁ a‘lg‘nri}g)nseo%hmplsiﬂ%r in C

0 was coated on

of the moshef avesr dB0t hespearivedy, wi Those bunipsuas catised toe

réégﬁ signals between the IC chip 80 and the mother board 90,

as well as relay a supply power from the mother board to other
parts.

As shown in Fig. 10, on both top and bottom surfaces of
the core board 30 of the package board are formed inner layer
copper patterns 34U and 34D, which are used as ground layers.
In the upper layer of the inmer layer copper pattern 34U is
formed a conductor circuit 58U for forming a signal line with
an interlaminar resin insulating layer 50 therebetween and a
via-hole 60U through the interlaminar resin insulating layer
50. In the upper layer of the conductor circuit 58U are formed
the outermost layer conductor circuits 158U with an
interlaminar resin insulating layer 150 therebetween, as well
as via-holes 160U through both a dummy pattern 159 and an
interlaminar resin insulating layer 150. The dummy pattern 159
is formed at the outer periphery of each of the conductor
circuits 158U as shown in Fig. 11, that is, along the
circumference of the package board. On each of the conductor
circuits 158U and via-holes 160U is formed a soldering pad 75U
for supporting a soldering bump 76U. The soldering pads 75U
on the IC chip side surface are formed so as to be 120 to 170um
in diameter.

On the other hand, in the upper layer of the ground layer
(inner layer copper pattern) on the bottom side of the core board
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USing'é roll coating device thereby to fill a clearance between t he

conductor circuits (inner |ayer copper patterns) 34U, as well as in the
t hrough-holes 36. The filler was then dried at 5 70 OC for 20 m nutes.
On the other surface, the resin filler 40 was filled in a clearance
bet ween the conductor circuits 34D or in the through-holes 36 and dried
at 70 [errbC for, 20 m nutes ((process éﬁ? in Fig. 3)) (5)
After thedtrats rf@rrmed@ond,mt@mrcﬂacmbs i fmdarmmgmgmd 4andsd using a

remove T nB ReklE ARt eE] ABBIAR dpsdfcA St 14t ingodRTRE S0 MASEDEANERTL h | nner
| ana soa b W RBEF|YEr BRYhg coddet tof Bi¥EhLI EAT aFk MYaRdl BT 2 oar

30 was 150ub€fﬁ@§&tkay%@”@UEdﬁ@fdﬁ<@ﬁ?éuﬂ?96158b wiehbthd Fﬁ%@@ﬂ%ﬁlnarfucﬂ a

seri es of sandlng was also carried out for the other surface

board § n rbeisaimsuiat i depes 1(58) therEb@tweBm as well as viarbedeshis, the
resin fllkgr 40 was hardeped by haki ng at 100 [err]C for. one _hour, at

120 [err] £68Br thrpugh ﬁharsnt%nlaﬂsmapere;mfldhsuiatmaelwﬁrr 150and0at 180
| aver of CEAEH G {4 CRRRREEEE\ciults, Laghand b vhe TolEY oB0ids 56°°
L suor o oPed S0y Pie pag PEDIOE LOMANCE il ddhapirnip e |
surfaces @het belering 25ads30:5D lon Wae mbybe polsed ESltd:e glurdiacea amer € boar d
on whj ch resin filler 40 was in close contact with side surfaces of
each 10 tformed so as to be 600 to 700um in diameter.
Fig. 11A is a top view of the package board 200, that is,

an A-line view of Fig. 10. Fig 10 is equal to the X2-X2 line

vertical cross sectional view of Fig. 11A. As shown in Fig.

11A and Fig. 10, at the outer periphery of each of the conductor

15 circuits 158U for forming signal lines on the lower layer of
the solder resist 70 is formed a 10mm-wide dummy pattern 159
The dummy pattern mentioned here means a pattern formed just
mechanically; it has no functional meaning such as an electric
connection, capacitor, etc.

20 Like the package board manufactured with the prior art
described above with reference to Fig 23, according to the
package board in the second embodiment, the IC chip 80 side (top)
surface of the package board is provided with smaller soldering
pads 76U (120 to 170um in diameter), so the metallic portion

25 occupied by those soldering pads on the surface of the package
board is also small. On the other hand, the mother board 90
side (bottom) surface of the package board is provided with
larger soldering pads 75D (600 to 700um in diameter), so the

metallic portion occupied by those soldering pads on the surface
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of the inner l|ayer conductor circuits 34 with a rough |ayer 38

t herebetween, as well as the resin filler 40 was in cl ose contact wth
the inner wall of each through-hole 36 with a rough | ayer

- 18 - 38 therebetween. In other words, this process was
effective to align the surfaces of the resin filler 40 and the inner

| ayer copper pattern 34 on the sane |evel. (6) After formng
the conducabrihe package3boanddi sadsot dargs. bobhis 3¢ why 4hrapaekagegr eased

constoti nb@td'In (Y ewbGaiment ashaa i paftdin hbrab, iR ouket o' Ve
i onad ysﬁ?%lpiwfy"@%fe?@ﬂe@ﬁ*B?@ﬁ"hgﬁﬁéf@éﬁﬁtP it SRS I8 0%

‘mol /110 ﬁf@PFU @Hlp ide %ur?aéel@feﬂté fﬂdﬂa‘geoboﬁrékeheﬁe'bifat@ 5 4 X

10[ err] a conpl exi ng agent sodi um
hypophdsphinerease ®ha medadd it poritionodn bheaaird agei and adjnst tore nate

surface ac(t)% V?leal?lg ? ztll l(ll\g Sf)%lr?lgl]ebrgt%faelenl Pl(ljéj SItCr %Ihlﬁc’ lérlfd%ngllld Lﬁle mother
board side on the surface of the package board. The dummy
patterns 159 are also effective to improve the mechanical
strength of the circumference of the package board, protecting

10 the package board from warping in the manufacturing processes,
as well as during operation

Fig. 11A shows a top view (A-line view of Fig 10) of a
completed package board and Fig. 11B shows a bottom view of an
IC chip. The package board 100, while the IC chip 80 is put

15 thereon, is passed through a reflowing oven to fix the IC chip
on the package board through the soldering bumps 76U as shown
in Fig. 12. After this, the package board 100 with the IC chip
mounted thereon is mounted on a mother board 90, then passed
in a reflowing oven thereby to fix the package board on the

20 mother board 90.

How to manufacture the package board in this second
embodiment to the fifth embodiment to be described later will
be omitted here, since it is the same as the method described
in the first embodiment with reference to Figs. 3 to 9.

25 In the second embodiment described above, a dummy pattern
169 is formed around each of the outermost layer conductor
circuits 158U formed on the interlaminar resin insulating layer
150. However, the dummy pattern 159 may also be formed around
each conductor circuit 58U formed between inmer layer copper
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and PH=9.

One mnute later, the board 30 was vibrated in both 15

and horizontal directions once every 4 seconds thereby to form
needl e-1i ke alloy coating |ayer consisting of Cu- Ni-P and a ro
| ayer 42 on the surfaces of each of the conductor circuits 34,
as on the surface of the |and 36a of each of the through-holes

(process (F

vertical
a

ugh

as wel |
36

Furthernore, an Sn | ayer of 0.

Fig. 4). 20
[err]mi rpémt‘l,r%ﬁeg&) o(ramound each odt the ceanduetor 6d reui b H8lefermedice of

t he rough
0.1 nol /1
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( 5 P& s.conductor circuit on the IC chip side surface of the package
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| ower | ayers). The viscosity of the |layer was then adjuste

board thereby to increase the metallic portion on the surface
and adjust the rate of the metallic portion between the IC chip
side and the mother board side on the surface of the package
board, protecting the package board from warping in the
manufacturing processes, as well as during operation.

(Third Embodiment)

Hereunder, a configuration of the package board in the
third embodiment of the present invention will be described with
reference to Fig 13.

The core board 30 of the package board 300 is provided
with inner layer copper patterns 34U used as signal lines and
formed on its top surface, as well as inner layer copper patterns
34D used as signal lines and formed on its bottom surface
respectively. In the upper layer of each imner layer copper
pattern 34U is formed a conductor circuit 58U that forms a power
supply layer with the interlaminar resin insulating layer 50
therebetween. 1In the upper layer of each conductor circuit 58U
is formed an outermost laver conductor circuit 158 with the
interlaminar resin insulating layer 150 therebetween, as well
as a via-hole 160U through the interlaminar resin insulating
layer 150. In the via-hole 160U is formed a soldering bump 76U.
In other words, the package board is composed in the third
embodiment so that a soldering bump 76U is formed on a via-
hole 160U connected to a conductor circuit 58U that forms a power

- 29 -
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After “this, the raw material conpositions used to manuf acture a
bi nding material of electroless plating obtained in A were stirred and
m xed thereby to obtain a binding solution (for the upper |ayer) for

el ectrol ess plating. The viscosity 5 of the solution was then adjusted
to 7 Pa -s. (8) Both surfaces of the board obtained in (6) were
coat ed W t h %n interlamnar resin insulation material (for |ower

| ayers) 48WplY. layes. s Thevpewerisuppiy dgyerr oan ¢hasi be cemneeted within
Fert " hor igEeAdy 1378l eSTerialBugD (ohehl [UFITAdED): (prebaki ng) at. 60
binding sof ut i ogtabhq PEEr MAR: 4 bnasetor ¥PEcuit gbIReR ol e ot ai ne
the' board Dye S| WAL the upper Mye PRI SmaleFindMIhes Mk | hen
board was COfifiedd patternpr @ddkimidh dhesdnteripminar 86sim nimeslahibreby to
(857 B YRR 0. RS en Sy Do on 5 kg o bowrd 4t 2
T ace oft the ppBel clile ERIChEG Xithcioker hECYES SBUAS foRhed ™"
Vol Lage * Jbternost Dayeh coRRLipIeIeCurt PRD WIETHEE Lobet iyt Pl k' O
circle forreddnelinpibgt ingdayber tivarebe twieenbb50,d a30wavkb aexposks-RPle at 3000

ml/crﬂlﬁ”]lfﬂﬁ)i r{?xraougﬁpfﬁe h{ngthervl%llnti?lg? ?gsrfﬁj r1ynslualre?:{’ingt Tg{r]er 1650. A
soldering bump 76D is formed on the via-hole 160D. In other
vords, the package board is composed in this embodiment so that
a soldering bump 76D is formed on a via-hole 160D connected to
a conductor circuit 58D composing a ground layer. The ground

16 layer can thus be comnected directly to an external bump (not
illustrated).

According to the package board configuration in this
embodiment, the conductor circuits 58U and 58D disposed under
the interlaminar resin insulating layer 150 supporting the

20 conductor circuits 158U and 158D in the outermost layer are used
as a power supply layer and a ground layer. And, via-holes 160U
and 160D are connected directly to the conductor circuits 58U
and 58D, and soldering bumps 76U and 76D are formed in the
via-holes respectively. Consequently, it is not necessary to

25 comnect any power supply layer or ground layer directly to
soldering bumps. The package board is thus protected from
noise mixed in wires. It is thus possible to reduce the
influence of noise expected while passing signals between the
IC and the mother board, as well as while relaying a supply power
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heat ed (post-baking) at 100 [err]C for one hour, at 120 [err]C for one

hour, and at 150 [err]C for 3 hours thereby to forman interlam nar

resin insulating layer (two-layer structure) of 35[errJm in

t hi ckness. The layer was thus provided with 85 [err] openings

- 20 - (used to formvia-holes), which were excellent in size
' g film(process ([err])

"o o frap ihe %@?&:rﬂﬁ@ﬁﬁd’ 39ed LEToDAT 15,05t Taadd) ¢ Ve ﬁdﬂtﬁathq/reax_?_ﬁsed
[ d e

'Ibgaregcgootﬂllc?vhqgggem ﬁzleomgﬁfhg emaiﬁgngﬁ@nwnm&igﬁﬁég KW@(‘% c acid
for 19 m rbﬂafﬁi)t *&%’helB\é PﬁcH@HtmG‘f’é’ d(ﬁ%"ﬁfr Acﬁggﬂ %e% ntﬁéofﬁﬂ”"f surface

of the interlamnar re nsul ayer naké t he surface

rough (proksres (Pointed wirfing. board Ant ¢hlshemboﬁme1bt0arai Sefnd@st ¢t pped In

a neutralized 10 solution élSHI PLEY), then washed by water.
pal | addum Ctc it B80AISt 888§ assa t pawe mippdy tlayeneand ar oondiecrkor surface

(roughened d&llq %ﬁ”g)used tars]eabgoraorucllld3?ayer.st 'ﬁle conductor circuit
88U or 58D, however, may be formed in the same layer together
with other conductor circuifs functioning as a power supply
layer and a ground layer respectively.

10 Next, a descriptionwill be made for amulti-layer printed
wiring board composed as a variation of the third embodiment
with reference to Fig. 14.

Fig. 14 is a cross sectional view of a configuration of
the multi-layer printed wiring board in the second embodiment

15 of the present invention. On both top and bottom surfaces of
the core board 230 are formed inner layer copper patterns 234U
and 234D used as ground layers. In other words, capacitors are
formed with the ground layers (inner layer copper patterns) 234U
and 234D that face each other with the core board therebetween

20 Furthermore, on the upper layer of the inner layer copper
pattern 234U are formed a conductor circuits 258U that form
signal lines with the interlaminar resin insulating layer 250
therebetween. 1In the upper layer of the conductor circuits
258U are formed via-holes 360U through the interlaminar resin

25 insulating layer 350. And, a soldering bump 376U is formed on
each of those via-holes 360U.

On the other hand, in the upper layer of the ground layer
(inner layer copper pattern) 234D formed on the bottom surface
of the board 230 is formed a conductor circuit 258D that forms
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catal ytic
| ayer 50,

openi ngs 48.

copper

t hi ckness
Fig. 5)).

Shon . acthpnebetRRED. ° 1A 3nE gpperb,lgy@rm the conggtThfcirenit 8D 22
is mg@r'f‘gﬁgtd ‘&'oﬁﬂ%'?t)gﬁdrl]rl%u?‘?“%glb %eH as a power supP1Y layéf a21

solution te

0.1 g/l
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nucl ei on the surface of the interlamnar resin I nsul ati ng

as well as the inner wall surface of each 15 of the via-hole
(11) The board was then dipped in an el ectrol ess

platingwater sol ution consistingof the follow ng conpositions
thereby to forman el ectrol ess copper plating f|In152 of 0. 6[err]

on .t he mﬂole ro gh surface of the bgard 30 rocess 20
a signgk £e Midh thmtIeglwmarsasum. brmqulatmg ayerEm

re o
with the interlaminar resin insulating layer 350 therebefween.

In the upper layer of the conductor circuit 388D is formed a
via-hole 380D through the interlaminar resin insulating layer
390. And, a soldering bump 376D is formed in the via-hole 380D.
In other words, a soldering bump 376D is formed in a via-hole
380D connected to a conductor circuit 388D used as a power supply
layer. The power supply layer can thus be connected directly
to an external bump (not illustrated).

In the third embodiment, a via-hole 380D is connected
directly to the conductor circuit 388D used as a power supply
layer and a soldering bump 376D is formed in a via-hole.
Consequently, it is not necessary to provide a wire for
connecting the power supply layer to soldering bumps. It is
thus possible to make the package board free of noise mixed in
wires.

As described above, according to the package board in the
third embodiment, an inner layer conductor circuit formed in
the lower layer of the insulating layer supporting the conductor
circuits formed in the outermost layer is used as a power supply
layer and/or a ground layer, and a via-hole is connected
directly to a second conductor circuit and a soldering bump is
formed in each of those via-holes. The package board can
therefore eliminate a wire for connecting the power supply layer
or the ground layer to soldering bumps. Consequently, it is

~possible to make the package board free of noise mixed in wires.

Furthermore, the wiring-eliminated space can be used to pack
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('12) A market-sol d photosensitive dry filmwas stuck on t he el ectrol ess
copper plating film52 fornmed in (11), then a mask was put on the film
for exposing at 100 ml/cnferr] and for devel opi ng using 0. 8% sodi um
thereby to forma plating resist 5 54 of 15[err] in thickness (process (K)
in Fig. 6)). (13) After this, the no-resist-forned portion was
pl at ed wth electrolytic copper thereby to forman e|lectrolytic copper

pl ated fi thessubti-1Eiyer jpnindedhwikieg doandodasa highen densite)) .

Copper sl at e. FUTLEGRNE, " aCori e tadbhe naekagedioant JhpaHe isdaci d ©
Q). .. .%mﬁbﬁm%?tér ra][ §§§8ﬁ6 ‘Uo‘ﬁtdhﬁ{,ﬁhgﬁif&%iggf‘ﬂ#r{géd’%]der the secondr"ent

~density.. _ _
Tenper at urigier | Babmat enasin insu%t%(gﬂg(llé@erﬂsﬁppbﬂiﬂg {1681 it rhosas

separated _and renoved with , then the electroless plated film52

under bhe layeti egnductorsiscuids ielused asda rpoweredupdip bayei rar @r eat ment
using a 20 m'éed solution of sulfuric acid and ,hydrzgen per oxi de t her eby
to form c&AQUBHokayan; cand @ vorkle ssooanecseddirectdyito thaapecond

eepeet |« Sohaygtar tSrkadh A D288, DREARRS LS PR bR bRk -note 7 o
Film 56 repeeghiNsee voRracest itk elififat®W wire for connecting the
power supply layer or the ground layer to soldering bumps.

10 Consequently, it is possible to make the package board free of
noise mixed in wires. Furthermore, the wiring-eliminated
space can be used to pack the multi-layer printed wiring board
more densely.

(Fourth Bmbodiment)

15 Hereunder, a configuration of the package board in the
fourth embodiment of the present invention will be described
with reference to Fig. 15. On both top and bottom surfaces of
the core board 30 of the package board 400 are formed inner layer
copper patterns 34U and 34D used as a ground layer respectively.

20 In the upper layer of the imner layer copper pattern 34U are
formed a conductor circuit 58U that forms a signal line with
an interlaminar resin insulating layer 50 therebetween, as well
as a via-hole 60U through the interlaminar resin insulating
layer 50. 1In the upper layer of the conductor circuit 58U is

25 formed an outermost layer conductor circuit 158U with an
interlaminar resin insulating layer 1560 therebetween, as well
as a via-hole 160U {hrough the interlaminar resin insulating
layer 150. And, a soldering pad 75U for supporting a soldering
bump 76U is formed on the conductor circuit 158U and the via-hole

- 33 -



25 B (15) The same treatnents as those in (6) were carried out

to forma rough surface 62 consisting of Cu-Ni -P on the surfaces of
t he conductor circuits 58U and 58D, as well as the surfaces of the
vi a- hol es 60U and 60D. Furthernore, Sn displacenent was carried out
for the rough surface 62 (process (N in Fig. 7)).

ormchicresnes il FEAPHFLRN ek S48 180 ol SRR
"msul ati ngCiaPes |8 YHERGt 1, tRESRAERIGE Y T8, FOLTEA S MY, taebece™ o
form an inquaang7%@mefn]&%hmetb@'addition, this insulating |ayer 144

was coated with a photosensitive bi ndi ng material (for upper |ayers)
using a roll coafhnthelethee hand,t dnf thenwpperndayer roft ¢heal niety dayes6

{ Bt °t ob boChDBEF midde raii 4l forhed paskhe bot Coi SAT £20¢ B4 11y e0EC DoaTdnd 146
vere Tormedy is foried % vonaactor cireait 58D that*TOrRe a S fEnd M 11de o' "
with the interlaminar resin insulating layer 50 therebetween.
In the upper layer of the conductor circuit 58D is formed an
outermost layer conductor circuit 158D with the interlaminar
10 resin insulating layer 150 therebetween, as well as a via-hole
160D through the interlaminar resin insulating layer 150. And,
a soldering pad 75D for supporting a soldering bump 76D is formed
on the conductor circuit 158D and the via-hole 160D respectively.
Each of those soldering pads 75D on this mother board side
156 surface of the package board is formed so as to be 600um in
diameter., In addition, a ground (electrode) layer is formed
on each of the inner layer copper patterns 34U and 34D that face
each other with the core board 30 therebetween, so that a
capacitor is formed with those inner layer copper patterns 34U
20 and 34D.

Fig. 16A is a top view of an inner layer copper pattern
34U formed on the top surface of the core board 30. On this
inner layer copper pattern 34U are formed a ground layer 34G
and land-pads 41 used to connect the upper layer to the lower

95 layer respectively. Fig 16B shows an expanded land-pad 41
formed in the Barea inFig 16A. The X3-X3 line cross sectional
view in Fig. 16B is equal to the X3-X3 line cross sectional view
in Fig. 15

As shown in Fig. 16B, each land-pad 41 is a combination
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ihsulaf}ng | ayer 150 provided with openings (via-holes 148).

surface of the interlamnar resin insulating |ayer 150 was

The
t hen

roughened (process (P) in Fig. 7)). After this, an 15 electroless
copper plated film 152 was fornmed on the roughened surface of the board
30 (process (Q in Fig. 8)). It was followed by form ng of a plating

ess copper plated film 152,

t

hen by, form ng

of S;ﬁt eﬁg?&?ﬁhéﬁ?@ﬂ q tagg deithppughdiglia db1smowm ighEigxo-lhﬁeanldtach ed
! . P pLSTL _ : .
Dok vas 41y Rofifeck BT R K PATIEFES G9Tthd tickfles ohbe qudl chiBt Mt 51 ot ea

1 m 152 aer ifaRt o0, 115 e YRGS BT 144 aud 1P 1

Circuirts 1

VI a- ho

S 160U and

160D (prodegsdicpbsed EﬂéginSIfﬂ)a)t-in§6125ﬁ€fler f@B A abough2oGem! pveyidige vas

formed on the roughened surface

orned on the surfaces of the

conducbor circuiAcgordéngrio the packageaoandesn dda s(embadirentn) aikaml g. 9)).

No Sn di spJ,acenent. wa

wer e

10

15

20

25

land 41a is connected directly to>3he pad 41b without using a
wire. It is thus possible to shorten the transmission path
between the lower layer (the conductor circuit 58D) and the
upper conductor wiring 58U in the upper layer (the interlaminar
resin insulating layer 50) thereby to speed up the signal
transmission, as well as reduce the connection resistance. In
addition, since the land 41a is comnected directly to the pad
41b without using a wire, no stress is concentrated between a
wire and a land or between a wire and a pad. The package board
is thus protected completely from breaking of a wire caused by
a crack generated by concentrated stress at such a place,
although the package board manufactured with the prior art
technology described above with reference to Fig. 24A has
confronted with such a problem. And, although a description
was made for only the inner layer copper pattern 34U formed on
the top surface of the core board 30, the inner layer copper
pattern 34D on the bottom surface of the core board 30 is also
composed in the same way.

Next, a description will be made for a package board
composed as a variation of the fourth embodiment of the present
invention with reference to Figs. 17 and 18. According to the
fourth embodiment described above with reference to Fig 15,
the ground layer (electrode layer) 34G and the land-pad 41 are
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coated with a solder resist conposition 70[err] described in D at a

t hi ckness of 45[err]. The board 30 was then dried at 70 [err]C for 20

mnutes, then at 70 [err]C for 30 m nutes. After this, a

phot o-masking film (not illustrated) of 4mmin thickness on 5 which

circles (masking pattern) were drawn was stuck fast to bot h surfaces
then exposed with vi ol et beam of

f the bogrd | vel y,
‘iooébﬁﬂk/ g%émﬁ’ﬁ éﬁi%&%&&aﬁdmmm paiiterns 34ad§mf5‘d 40 Mr@ictoar d 30
1 C 1 , 120
F’Z‘Fé] 1 0B ol Fokrand, Bor Lt i fates; 04 Lﬁ%?ivr@hbpésgo% s 2
It ih?2 | | ' ' 200
i amet or) CPREATEeC NSNS SechZ KRV PG e e, supplRe e s

land) (proedesttoliei baFer) %80 .and the land-p§dspl Aiterfamied oihelioard 30
was di pped in an el ectrol ess nickel plating solution of pHz4.. 5 for 20
minut eb t ¢omduetarne knan t855 80 andab 8Byiormed m%&;[eeumen ayercehdde The

el ectrol ess ,ni gkel, | ati.n olution consisted of 2..31x10[er nmol /| of
o ckel chigviead aninar orEyfhh bRt faer TatAT RSEieSnsRORBpHOSIEL & g 1.
clectroless  FaB alh i§ A DssuchBh Fona e e 4B PRIAREDHRES” o7 T
bl at ed | ayomeesed fs Bl Fhefat R0 f e’ fdhr TRl EIRdIALl CRIERSIOR 10e Rer -
vi a- hol es aléop vdesr ababe condueltiorasi o itthe8lE dodmed om the toprswifiacel58U and
158D iﬁee oth the 1)ihterirgrﬁi1?z;1§c}5§%§s?n ﬁigting layer 50. On this
conductor circuit 58U are formed a power supply layer 58G, as
wvell as land-pads 61 used to connect the upper layer to the lower
layer respectively. Fig. 18B shows an expanded land-pad 61 in
the B area shown in Fig. 18A. The X4-X4 line cross sectional
15 view shown in Fig. 18B is equal to the X4-X4 line cross sectional
view shown in Fig. 17.
As shown in Fig. 17, each of those land-pads 61 is a
combination of the land 61a of a via~hole 60U connected to an
inner layer copper pattern 34U and a pad 61b connected to a
20 via-hole 160U going through the upper interlaminar resin
insulating layer 150. Around each of those land pad 61 is
disposed an insulating buffer 63 of about 200um in width as shown
in Fig, 18B.
Also in the case of this package board composed as a
25 variation of the fourth embodiment, a land 6la is united with
a pad 61b, so that the land 6la is connected directly to the
pad 61b without using awire. This makes it possible to shorten
the transmission between the lower layer (an inner layer copper
pattern 34U on the top surface of the core board 30) and an upper
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pl ati ng sol ution consisted of 4. 1x10[err] nol/l of gold potassium 25
cyanide, 1. 87x1(err] nol/l of ammoniumchloride, 1. 16x10[err]nol/I

of sodiumcitrate, and 1. 7x10[err] nol/Il of sodi um hypophosphite.

(19) Sol dering paste was printed in the openings 71 of t he sol der
resist layer 70 and ref lowed at 200 [err]C thereby to form sol deri ng

bunps (solderlng 76U 76D Thi s conp
- 24 - first contfwm I)abYtllﬁﬁl fom@drfabkté)getmanfdthe weRer fiayers) .

' t e abdtBecTBER Famifes ¥, FhGEFAlIAS, 1a9Rr° o), a5 BER A8 3eht Ton ey
also_appl ¥pe@da ipathRos i3aa1 ttrgp?ﬁlsélhoﬂ O%I{Hfdré’ﬂﬁd% 1R Telneddin ve

process, cour pattern I's fTornmed

bet ween ccrre@utsttance dir caddiig 198V fsqmred thet Vaad e iist egdmmeotad resin
|nsulat|n r 50 and the. interlani nar resin insulating layer 150 in

t he |gdlsnccér}ﬁo§orréhe padchlh wibhoubals g &anileay I Sd I8S Sf drSmed 10
o veen ”‘c%n'c%rﬁ‘%rate?{eﬂefv?e”e” RATEANT & Tand 0T DefWeen 2 Wire and
a pad. The package board is thus protected completely from
breaking of a wire caused by a crack generated by concentrated
stress af such a place, although the package board manufactured
10 with the prior art techmology described above with reference
to Fig. 24A has confronted with such a problem
Although each circularly-formed land is united with a pad
in the above embodiment, the land may be formed as am ellipse,
a polygon, etc. and united with a pad in this invention
15 According to the fourth embodiment described above, each
land is connected directly to a pad without using a wire. It
is thus possible to shorten the transmission between the lower
layer and each conductor wiring (conductor layer) formed in the
upper layer, as well as to speed up the signal transmission and
20 reduce the connection resistance. Inaddition, since each land
is connected directly to a pad without using a wire, no stress
is concentrated at a junction between wiring and land, as well
as at a junction between wiring and pad. The package board can
thus be protected completely from breaking of a wire caused by
25 a crack generated by concentrated stress at such a place.
(Fifth Embodiment)
Hereunder, a descriptionwill be made for a configuration
of the package board in the fifth embodiment of the present
invention with reference to Figs. 19 and 20. Fig 19 is a
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board 30 or between outernopst |ayer conductor circuits 158U. As
descri bed above, according to the package board in the first

enbodi ment, a dummy pattern is formed between conductor circuits that
formsignal lines on the I1C chip side surface of 15 the package board
thereby to increase the netallic portion on the IC chip side surface of

t he package board and adjust the rate of the nmetallic portj.on_ between
the | C chicgossdseatdonab viewnei hthe npackngs hward dé)ckélgb It is

i dgimen 0k SR BOSIO

odi ment ). : ' ' '
cho T s R 5o HEROHPERT e Rpckl bep TRt P RS R 1T
w th ref eranacnd théy dbard190 ihekehy f Gombdsesa aocadd edetnteprdtad view

of the package oard in the second enbodinent. Fig. 11A IS a top view
of the5paqhqgmjuopadkagd Fig. 11Bis a bottomview of an IC chip

Tount ed on the 0botht beb gk oSt OB 4T fACESsAbWELS £0REg DORBA0 B Er bss
sectional M v FkagsnBatd 560 59 Yormed inner layer copper patterns ~ 2° -
34U and 34D used as ground layers. In the upper layer of the
inner layer copper pattern 34U is formed a conductor circuit
10 58U forming a signal line with an interlaminar resin insulating
layer 50 therebetween, as well as a via-hole 60U through the
interlaminar resin insulating layer 50. In the upper layer of
the conductor circuit 58U is formed an outermost layer conductor
circuit 158U with an interlaminar resin insulating layer 150,
15 as well as a via-hole 160U through the interlaminar resin
insulating layer 150. And, a soldering pad 75U for supporting
a soldering bump 76U is formed on the conductor circuit 158U
and the via-hole 160U respectively. Each of the soldering pads
75U on the IC chip side surface of the package board is formed

20 so as to be 133 to 170um in diameter.
On the other hand, in the upper layer of the ground layer
(inner layer copper pattern) on the bottom side of the core board
30 is formed a conductor circuit 58D forming a signal line with
an interlaminar resin insulating layer 50 therebetween. In the
95 upper layer of the conductor circuit 58D is formed an outermost
layer conductor circuit 158D with an interlaminar resin
insulating layer 150 therebetween, as well as a via-hole 160D
through the interlaminar resin insulating layer 150. And, a
soldering pad 75D for supporting a soldering bump 76D is formed
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mount ed on a not her board 90. The package board is provided W th
sol dering bunps 76U on its top surface and sol deri ng bunps 76D on the
bottom surface as shown in Fig. 12. Those bunps are connected to the
bunps 82 of the IC chip 80 and the bunps 92 5 of the nother board 90

respectively. Those bunps are used to pass signals between the IC chip
80 and t he not her .bo

rd 90 as well as relay .,a supply wer fromthe
mot her boakld e UtllﬁEﬁO?e 160D.t s Each of the m{rﬁﬂd\nﬁ m.ﬁSFﬁg. Qﬁ),{]bfh bot h
top and bottqm surfaces of 10 he corep,board 30 of the,pa board are
f or med inr}%ort e&yg?oarde ¢ e? UGG r ik %&W%‘ﬂé%zx%? \%\ﬂi PE m’&eﬁ?as
ground Iaydeir eter. INn the upper layer of the inner |ayer copper pattern 34U
S formed a conductor circuit 58U for formng a signal line with an

i nterlani nar rediovordingato thilsapeckdge bbereébiat vhenf Hith embodimert,hol e 60U

through the interlamnar resin insulating |ayer | 50. t he per |ayer
of t he bcondiuta bderding: bumps§6Dais formed on e&CI%eleat‘hﬂ slé yel gﬁ‘hductor

Cher ebet wellhihels TeATY §1deaduifalhobos 36 DEoR ObIERIAEGOWE bt er n
199 ° A ihed R PRLPRY AD°LYIRSR B P CaeRipt BBy, pAbReP e
circuits HesM g conplelelybrutectedfron BPéakims of al whee, bhtkerwise
to occur between the soldering bump 76D and the via-hole 160D
10 if the package board is cracked. In other words, according to
the package board 600 manufactured with the prior art technology
described above with reference to Fig. 23B, each soldering pad
375D is connected to a via-hole 360 through a wire 378 and a
soldering bump 376D is disposed on a soldering pad 376D. If
15 a crack L2 is generated in the package board 600, therefore,
the crack L2 breaks the wire 378 connecting the via-hole 376D
to the soldering pad 376D. The soldering bump 376D can
therefore be disconnected from the via-hole 360D. On the
contrary, according to the package board in the fifth embodiment,
20 no breaking of a wire occurs between the soldering bump 376D
and the via-hole 160D even when a crack is generated in the
package board.
Next, a description will be made for how the IC chip 80
is mounted on the package board 500 in the fifth embodiment of
25 the present invention shown in Fig. 19. As shown in Fig. 20,
the IC chip 80 is mounted on the package board 500 so that the
soldering pads 82 of the IC chip 80 are aligned to the soldering
bumps 76U of the package board 500. Then, the package board
500 with the IC chip 80 mounted thereon is passed through a
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cffcun?érence of the package board. On each of the conductor circuits
158U and via-holes 160U is forned a soldering pad 75U 25 for supporting a

sol dering bunp 76U. The sol deri ng pads 75U on the 1 C chip side surface
are formed so as to be 120 to 170[err] in diameter. On the
ot her hand, in the upper l|ayer of the ground |ayer (i nner | ayer copper

pattern) the bottom side, of the core board
- - %eatlng ovsn 4herebynéa webmuthmrseld&nmng;naﬂsf%ﬁUftﬂrﬁhQ,s.gna|

Ilnes t.the in ating | ayer 5 er ebet ween.
In the uppgé)rld:qeé&gg Bfl g?conﬁm% ﬁfs "3! Blﬁt é%égu&ré(m%@‘?&fi] fhe

out er nost (o t circuits 158D with the interlamnar 5 resin
|nsulat|néhﬁ§%§p ?ggyghgngetmeen as well as via-holes 160D t hr gugh

the interlam narTheesparkapeultiamio 30y efs 1$Hen @ashed ¢9cC reqfoviehet lpnduct or
circuits 158D and the via-holes 160D is formed a sol dering pad 75D for
suppor 6i ngs ol dedtiagr iflgxbseppedpout when the soldering bumps 76(1] are
welded to and set up at the soldering pads 82 in the heating
process. In this embodiment, an organic solution such as
chlorothen is flown between the IC chip 80 and the package board
000 to remove the soldering flux. Resin is then filled between
10 the IC chip 80 and the package board 500 to seal the portion.
Although not illustrated, the whole IC chip 80 is molded with
resin at this time thereby to finish the mounting of the IC chip
80 on the package board 500.
After this, the soldering pads 92 of the mother board 90
15 arealigned to the soldering bumps 76D to mount the package board
500 on a mother board 90. Then, the package board is passed
through a heating oven to fuse the soldering pads 76D to the
soldering pads 92. The package board 500 is then connected to
the mother board 90. After this, resin 94 is filled in a
20 clearance between the package board 500 and the mother board
90 as shown in Fig. 20 to seal the clearance. This completes
the mounting of the package board 500 on the mother board 90.
Next, a description will be made for a package board 501
composed as a variation of the fifth embodiment of the present
26 invention with reference to Figs. 20 and 21.

According to the package board 500 in the fifth embodiment
described above with reference to Fig. 19, a soldering bump 76D

is formed on a via-hole 160D. Meanwhile, according to the
package board 501 in the fifth embodiment, a soldering bump 276
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The sol dering pads 75D on the nother board side surface are 10 forned so
as to be 600 to 700[err] in dianeter. Fig. 11Ais a top view of
t he package board 200, that is, an A-line viewof Fig. 10. Fig. 10 is
equal to the X2-X2 line vertical cross sectional view of Fig. 1A As
shown in Fig. 11A and Fig. 10, at the outer periphery of each of the
conductor 15 circuits 158U for forning{signal | ines on the | ower |ayer of

the sol der iRefoRmed@n @ pbunehl ty vdmthree) durambodest 866 asshown imhe durmy
tt ti d h f, ' hani.cal Ly; it h
oo e T ol oRaf”bhEod wi-TE b dicass SHFEGRMIGRELY i "™
20 i : fact ' i {
20 sori boa ABLEECHIFURACERIGMAARIR EPGV"2S! WhECh IS Rl P LA L35,
board in thepgeepags emqwommtvié@esh'oﬁncli'npl?ﬁg 919gtheoRd-X6 1igi fiace of
the package board Is provided with snaller soldering pads 76U (120 to
170[ err] i Figi adtisr pquabd o bhe ¥a-A5 i tnedn Fog 24). ocdhpheda my se

sol dering pads gon the surface of the pack boar% is alsg small. On

t he ot her @éﬂ(ﬂ?dt h]éerﬁ_dt héd _ti@&lrdaQ(gOm Elaﬁlgfged(bl)ﬁ%h) dur k@ e 19T MERe

oL err] | AeapaRLPEFIY GG 4kbiinon 1A 2BPa°gh e, MsBRLEI £AAFY 010

sol deri nop3figr@By 1 f§Hh (oheClarge land 275. And, a large soldering bhfip
276 is formed on the large land 275.

10 In the case of this package board 501 composed as a
variation of the fifth embodiment, a soldering bump 276 is
formed on a plurality of via-holes 260, so that the soldering
bump 276 is connected directly to the via-holes 260.
Consequently, it is prevented that the soldering bump 276 is

15 disconnected from the via-holes 260, for example, even when the
package board 501 is cracked. In addition, since a soldering
bump 276 is formed on a plurality of (three) via-holes 260, the
package board 501 can have a phase safe function. Because, when
one of those via-holes 260 is disconnected from the inner layer

20 conductor circuit 58D, another via-hole 260 can keep the
connection with the soldering bump 27 and the inmer layer
conductor circunit 58D.

Furthermore, as described above, each soldering pad 75U
on the IC chip 80 side surface is formed so as to be 133 to 170um

25 in diameter and each soldering pad 75D on the mother board side
surface is formed so as to be 600um in diameter. Thus, there
is generated a difference in soldering pad size 4 to 5 times
between the IC chip side and the mother board side. It is thus
difficult to form a large soldering pad 75D on a via-hole like
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of the°backage board is also large. This is why the package board in

this enbodinent forns a dunmmy pattern 159 at the outer peri phery of
each of the outernost |ayer conductor circuits 158U on the I1C chip side
surface of the package board thereby to 5 increase the netallic portion on
the surface and adjust the rate of the metallic portion between the IC
chip side gnd t he nother bpard,si de on . the surface_ of the package

boar d. Sfudaymed Oh4hecnathan§0ard s de sariace: voll dhengasoedt he

ot oot | aghits @%&%}B&E&%SQ} BTN A, Yar AR iORRRET ERE OFT F
D ow (At i cmbodidfente! thaveflke 02086186 Bk hynp, 276 1¢ Ryrmel: GIOHD ° 19D,
shows a bophwoma Mitgvo bf(thmee) vilaShohiep.260he?phclhadel bbahdrabp.tonhoim the 1C

chip 80 is put 15 thereon, is passed through a ref |l owng oven to fix the
IC chi® Suchh & Harggcsaddenbig dumpx oudh thewgh onesolgesirgsbuB 68 shown

thereon i Sfowied @R dArBe b ROHaR S8T5: RAR BT Jeeri PaiaBaYeoni ng <
oven therepy ji0af g gois iBIE<APT oAk S914BFing bump on two via-holes
or on four or more via-holes.

According to the package board in the fifth embodiment

10 as described above, a soldering bump is formed on a via-hole,
so that the soldering bump is connected directly to the via-hole.
This can prevent breaking of a wire even when the package board
is cracked between the soldering bump and the via-hole. In
addition, since a soldering bump is formed on a plurality of

15 via-holes, the package board can have a phase safe function
Because, when one of the via-holes is disconnected from the
soldering bump inside the package board, another via-hole can
keep the connection with the soldering bump. And, since a
soldering bump is formed om a plurality of via-holes, the

20 soldering bump can be formed larger with respect to the
via-hole.

Although the package board is connected directly to the
mother board in the embodiment described above, the present
invention also allows the package board to be connected to the

25 mother board via a sub-board, etc.
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20 not her board 90. How t o manufacture the package board in
this second ~ enbodiment to the fifth enbodi ment to be described |ater
wil | be omitted here, since it is the same as the nmethod descri bed

in the first enbodinment with reference to Figs. 3 to 9. 25 In the
second enbodi nent descri bed above, a dummy pattern 159 g;uf?rnedd
around ea t he,;out er, | ayer conduct or circuits 1 ornmed on
t he |nterﬁﬂﬁﬁh iéﬁlm dHE&Fatlng | ayer 150. However, the dumy
pattern 159 may also be formed around each conductor circuit 58U
forned between inner |ayer copper - 28 -

patterns 34D or far oyngaekgde Qfoa.tr'@lehﬁv’pﬂ‘%% ¥ore! b@ %é%ﬁggoéfi‘?f’ace

between the interlamnar resin I nsu yers

descri bed abawhd chaa cplulf ali #yo off heomtage cqueudt 8 rmtd1ef ormedsw¢ohdan
on thedi C @mq‘é‘rl‘f’a‘fruaagﬁ%éié”bhiuié{ PMEGET | heBohe imeews SWHETEN rir case.
the metally G A1ty 8180 1 46 i¢ b3GS are formed on the IC chip mounted
side surface, as well as on the other side surface to be
connected to another board, so that said soldering pads on the
other side surface are larger than those on said IC chip side
10 surface of said package board, and
a dummy pattern is formed between conductor circuit
patterns formed on said IC chip mounted side surface of said
core board.

As

2. A package board having a core board on each surface
16 of which a plurality of conductor circuits are formed with an
interlaminar resin insulating layer therebetween, wherein a
plurality of soldering pads are formed on the IC chip side
surface, as well as on the other side surface to be connected
to another board, so that said soldering pads on the other side
20 surface are larger than those on said IC chip side surface of
said package board, and
a dummy patfern is formed at the outer periphery of each
conductor circuit formed on said IC chip side of said core board.
3. A package board composed as a multi-layer wiring
256  board, comprising:
a plurality of conductor circuits formed in an outermost
layer;
an insulating layer for supporting a plurality of said
conductor circuits formed in said outermost layer; and
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and adfust the rate of the netallic portion between the I1C chip si de

and the nother board side on the surface of the package boar d,
protecting the package board fromwarping in the 10 manufacturing
processes, as well as during operation. (Third Enbodi nment)

Her eunder, a configuration of the package board in the third enbodi nent
of the present I nvention will be described with reference to Fig. 13.
15 The cdr plHAld 130 odf nmrpdcawege coaduatepoci scpi byi flermed with

i nner | ayer & per, patteﬁ used a nal | i nes and formed on its
top surfacdl SAdid 1381ilA bﬁgl I, c Sﬁ ElBatterns 34D used as si gnal

Lynes and for e, g0, 90 gy tliﬁﬁrsieavéﬁs““ il pi KRRt Pg, BRECE 1 v

58U that fg rmea}- ‘ﬁ‘ﬁ%’ly lﬁyél"pﬂd’/dlaﬁe E Ii‘@eﬂ nterlam nar resin

i nsul ating layer ebet ween e uppér |ayer of each conductor

circuity 58U asol@errmg bomp dtsef orae, Italmmghowlctunsubatmgtlaszés with the

interlam nar resin, insulating |ayer 150 t her ebetween, as well 25, as a
vi a-hol e 1@mLBatCll‘erL@ﬂlQ]fﬁeCDﬁIlwt%dntﬂa&n ﬂﬁﬁeﬁ liayed eenductor ciagwit.iso. 1n
t he via-hole 160

package board is* co#%for Eﬁ bn 08 76Lhm@ﬁﬂ §3Y§hasgéﬁié8derfgg

bunmp 76U 'ﬁlffﬁéfﬁﬁﬁ?a CﬁmﬁrlSIth0|e 160U connected to aconductor circuit

ot

58U that for - 29 -
f1rst conductor circuit formed in an inner laver;
10 first interlaminar resin insulating layer formed on said

first inner layer conductor circuit;
second inner layer conductor circuit formed on said first
interlaminar resin insulating layer;
second interlaminar resin insulating layer formed on said
15 second conductor circuit; and
a plurality of conductor circuits formed in the outermost
layer formed on said second interlaminar resin insulating layer,
wherein
a plurality of said second conductor circuits in said
20 inner layer is a power supply layer and/or a ground layer, and
a soldering bump is {formed, through said second
interlaminar resin insulating layer, in each via-hole connected
to a second conductor circuit.
5. A package board having a core board with a conductor
25 layer formed on each surface, another conductor layer formed
- on said conductor layer with an interlaminar resin insulating
layer therebetween, and a conductor layer on either of said
surfaces of said core board being used as an electrode layer,
vherein
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sdﬁplyjlayer. The power supply | ayer can thus be connected directly

to an external bunp (not illustrated). On the other hand, a
conductor circuit 58D used as a ground | ayer is formed in the upper

| ayer of a signal line (inner layer 5 copper pattern) 34D with the
interlam nar resin insulati ng I ayer 50 therebetween on the bottom side

of the core boar 38 per | ayer of each conductor circuit 58D
is forned an theo ﬂﬁﬂnﬂ)fsta Itayéﬂgh'dkm&tocfr sgidceote deapdw dhsposed

i nterl am nar

vi a-hol e 210! al%@%ﬂ‘mf%g}hr‘}l%ﬁe W?‘%}r Iag)rfrﬁﬂad eﬁ§§ ﬁoa\ee{hy;?ﬁ'gnégls'&@mﬂeqw A

sol dering vpiqu 6 t I 0 t ds, the
-package boar é DB?‘r%oseJﬂre%tt%ﬁl spgnbdodl ﬁoig I:}noaljtlﬂ%do tH?li'gugI(He\rﬂﬁlg bunp
76D is formfbxqramalnwrar@@h? ﬂ@@@a@@ﬁgepée@c tformed @n cidredypposuefaeai t 58D
conposi ng a ground layer. The ground 1 | ayer can thus be connected
direct by tof 8 ik packagebboprd.not i |l ustrat ed) Accor di ng
to the package bpoard configuration in this nbodi ment, the conductor
circuits 58U and.5sB BAEkagedaidenaving & core board on each surface

of which a conductor layer is formed, and another conductor
layer is formed on said conductor layer with an interlaminar
resin insulating layer therebetween, and a conducfor layer
10 formed on the top of any of said interlaminar resin insulating
layers is used as an electrode layer, wherein
the land of a via-hole formed through an interlaminar
resin insulating layer formed on the bottom surface of said
package board, disposed in a conductor layer formed as said
15 electrode layer, is united with a pad connected to a via-hole
formed through an interlaminar resin insulating layer formed
on the top surface of said package board
7. A package board comprising a multi-layer conductor
circuit formed with each of a plurality of interlaminar resin
20 insulating layers therebeiween, a plurality of soldering bumps
formed on the IC chip mounted side surface, as well as on the
other surface connected to another board so that a space between
the surface comnected to another board and another board is
sealed with resin, wherein
25 a soldering bump formed on the surface of said package
board, connected to another board, is formed in a via-hole.
8. A package board comprising a multi-layer conductor
circuit formed with each of a plurality of interlaminar resin
insulating layers therebetween, a pluralify of soldering bumps

- 45 -
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the interlamnar resin insulating |ayer 150 supporting the 20 conductor
circuits 158U and 158D in the outernost |ayer are used as a power
supply layer and a ground |layer. And, via-holes 160U and 160D are
connected directly to the conductor circuits 58U and 58D, and sol dering
bunps 76U and 76D are forned in the Vi a hol es respectl vely.

Consequent e Lol B 8GR o020 e S SaBEAE T oL PLY Lver O
FLgt ect edréllr@”hggf%&)ﬁ@ﬁgg'ciﬁge@ ggm&sgoaggss¢]3hé?gi§%§%§eﬁé\§g%é]fhr educe

10 and theyqTef R £R8R" Sonfec Y | A RuMBRLE FELY A AnBYRE}YDOEYETis

30 rom er boar dition, since
there aa]eldeswth [-ggmt f’ﬂ]e’[telltnl | ayer printed wiring board (package
board) can be packed nore densely. According to the nulti- | ayer
printed wiring aehdof rsatlﬂlswleiﬁmngrinmps formediontihe ssriace @dlsaﬂhu is
used as a r s | ayer and con

633ﬁ3ge %oarﬁ mnected to ano?ﬁer board, is formed on each

of a plurality of via-holes.
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circuit 58D is used as a ground |l ayer. The conductor circuit 58U or

58D, however, may be fornmed in the sanme | ayer together w th ot her
conductor circuits functioning as a power supply | ayer and a ground

| ayer respectively. 10 Next, adescriptionw || be nade for
anulti-layer printed W ring board conposed as a varlatlon of the third
enbodi nent with reference to Fi Fig. 14 is a cross
sectional view of a confi GBSIRACH ﬂﬁ THE DISELASURE- | ayer printed wiring

board in the second enbodi nent 15 of the present invention. On both top
and bottom surfaces of the core board 230 are forned inner |ayer copper

tt 234U . t
Papact tors are AccBifg i e hatkageotitrq BYciRe prerlp®) OfetTdie.
pat ter ns) ¢4l derdn FtFPopIed ohte RRFRuPTAce of tife phekage boked; d
t her ebet we ernore, on e upper er of the inner |ayer
copper ) onpwhuehnaﬁst clri fisr vedbe m@jmﬁmhorlScBm&hi/t 61 3B a0 t1VAIF or m
signal lines wth t$> i nt rlanln { resin |nsulat|n a
]

t her ebet wddnd1ametens §Bp em&% b@pplﬁél%rﬂi&%mdﬁ Sfﬁﬁﬁt%fﬁ)de“é%%u are
ESB@AXA%@‘%' Gt e N DR 4 BAF ratGe b o %ef@cﬁﬁ%f“{‘ﬁﬁfs’@%hf% ol 65
over 1 aheT AL Yt SUABEIYE g LomevRar hEntioh spefacowt Loy

board 230 flg fpackageaboanducowrwiviohca mo2hep bbardfoeh(s are to be

10 mounted, is large (600pm in diameter), so the metallic portion

occupied by the soldering pads on the surface of the package

board is also large. Consequently, a dummy pattern 58M is

formed between conductor circuits 580 and 58U for forming signal

lines on the IC chip side surface of the package board thereby

15 to increase the metallic portion on the surface and adjust the

rate of the metallic portion between the IC chip side and the

mother board side of the package board, protecting the package

board from warping in the manufacturing processes, as well as

during operation

20
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- 31 - a signal line with the interlamnar resin insulating

| ayer 250 t herebetween. In the upper |ayer of the conductor circuit
258D is formed a conductor circuit 388D used as a power supply |ayer
with the interlamnar resin insulating | ayer 350 therebetween. 5 In the
upper layer of the conductor circuit 388D is forned a vi a- hol e 380D

through the interlani nar rgsi3» ixns@ ati ng@ayer O 390. And, a soldering
bunp 376D is for inth ia-ﬁ)‘ﬂ@- 380D-M |d6her words, a sol dering

bunp 376D is for i IM\a \ei - 8ol g - 380‘5%\(,011‘_. ! oNg conductor circuit
388D used as a poygr pRISYF: 14,1 Ifalr . Theppuey, - su | ayer can thus be
connected directqy I 0 3ajsa qterhal\ bunmp (Aptpa-LljustRatied) . In
the third errbodipa:é‘vt{t&,a .-.;»ﬂtu 0D conpprad.y. rec@y to the
conductor circuit 388D usédy ;..-a; wer pIfyp: [al/Rayengnd fr sol deri ng
bunmp 376D is forned i & % "t 15 Co eﬁ;ﬂe,’- EN S not necessary
to provide a wre_flo ﬂt ;Zt' ng the LIS yer to sol dering
bumps. It is t IS QOSE ':t',( Jeke the parkagéghdard |free of noise
mxed in - - N S OCE NS BIXRANE ~
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mfres.‘ As descri bed above, according to the package board in the

20 third enbodi nent, an inner |ayer .conductor circuit forned in t he
| ower | ayer of the insulating |ayer supporting the conductor circuits
formed in the outernost |layer is used as a power supply | ayer and/or a
ground layer, and a via-hole 1is connected directly to a second
conductor circuit and a soldering bunp is 25 forned in each of those
vi a- hol es. The package board can therefore elimnate awire for
connecting the power supply |ayer or the ground |ayer to sol dering
bunmps. Consequently, it is possi ble to make the package board free of
noi se mxed in wres. Furthernore, the wring-elimnated space can be
used to pack - 32 - t he
mul ti-layer printed wiring board in a higher density.
Furt hernore, acsprdi to the package board in the third enbodi nent, a
second conductoé%cir t formed under the second Interlam nar resin
i nsulating | aye supdﬁDting t he out er nost

-




5 layer conductor circuits is used as a power. supply layer or a gr ound

| ayer, and a via-hole is connected directly to the second conduct or
circuit and a soldering bunp is fornmed on the via-hole. The package
board can thus elimnate a wire for connecting the power supply .l ayer
or the ground | ayer to sol deri bunps 10 Consequently, it is possible to
make the package board free of mxed in wres. Furt her nor e,

the wiring-elimnated space ca Be used to pack the multi-layer printed
W ring board nore densely. gaﬂgﬁourth Enbodi ment) 15 Her eunder,
a configuration of theg .ge b In the fourth enbodi nent of the

present invention wl|
top and bottom surfaces o

ef erence to Fig. 15. On both
0 of the package board 400

are formed MDESSTIOYSC N SUORRAT S RANSIRS SR SR IKIONISSN~AS a ground

| ayer respe?" 0 0 ayey copper
pattern 341 . 6 or g 3} 3 .’a signal |ine
with an ' ' fgqjas wel |

as a vi a- hoEXB R RHROUTR NN L RIS NN KOS KRS ARG ayer 50.

In the upper |ayer of the conductor cuit 58U is 25 fornmed an outernost
| ayer conductor circuit 158U with agd interlamnar resin insulating

| ayer 150 t herebetween, as well as a via-hole 160U through the
interlam nar resin |nsulat|ng n& EB l\ayer 150. And, a soldering pad 75U for

supporting a sol is for@p@ on the condu r circuit
158U and the via S ?%zﬁ\ﬁ

///////
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- 533 160U respectively. Each of the soldering pads 75U on the

I C chip side surface of the package board is forned so as to be 133
to 170[err]min dianeter. On the other hand, in the upper |ayer
of the inner layer 5 copper pattern 34D formed on the bottom surface of
the core board 30 is formed a conductor circuit 58D that forns a signal
l'ine with the interlamnar resin insulating | ayer 50 therebetween.

In the upper |ayer of the conduF-(ir cirmgcuit 58D is formed an out er nost

| ayer conductor circuit 158D w tg terlamnar 10 resin insulating

| ayer 150 therebetween, as well acE I a- hol e 160D t hrough the
interlamnar resin insulating | ay And, a sol dering pad 75D for

supporting a so@Bid{h np 7684 fo@?] c ctor circuit 158D
8D g@%ectlsgl ~ 3 ﬁ gf@rl ng pads 75D on

and t hevi a- hole 1
ormed so as to

thi s nother :
ilayer S

be 600[err] m'
for med

<
34D 40 36
34U 42 (5 6) a 4
2\\(;// S AN\ NS A\\t\/xij 38 40\3
/ GAN \ X ¥ AN T
\’“. 2 / ?
A NN A AN MNP AN 2 s\/\i -f\\\i £ AN /30
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ori ‘each of the inner | ayer copper patterns 34U and 34D that face each

other with the core board 30 therebetween, so that a capacitor is
formed with those inner |ayer copper patterns 34U 20 and 34D.

Fig. 16Ais a top view of an inner |ayer copper pattern 34U formed on
the top surface of the core board 30. On this I nner | ayer copper
pattern 34U are forned a ground | ayer 34G and | and-pads 41 used to
connect the upper layer to the IOFEQS 5ayer respectively. Fig. 16B
shows an expanded | and-pad 41 n the B area inFig. 16A. The
X3-X3 line cross sectional vi e ( Hljl . 16B is equal to the X3-X3 line
cross sectional view in Fig. 15! As shown in Fig. 16B, each

| and-pad 41 is a gblnatlon - - 34 -

of the land 41a Gf t hr ough hol e 3 @ Mand a pad B(041b
connected t gmami a- Aeer6tid-d-hatm ,,_;.. ——tBLeK| am nar
resin insula S ...... ) __ B L it _«_.‘-._..”----'




IS 'di-s°plosed an insulating buffer 43 of about 200[err]min wdth. 5

According to the package board in this enbodi nent, a | and 41la is united
with a pad 41b as shown in Fig. 16B, so that the | and 41a i s connected
directly to the pad 41b without using a wire. It is thus possible to
shorten the transm ssion path bet ween the | ower |ayer (the conductor
circuit 58D) and the 10 upper conductor wiring 58U in the upper |ayer (the
i nterlam nar resin insulati ng:‘l' r $730) thereby to speed up the signal
transm ssion, as well as reduce ela%h ction resistance. In

addition, since the land 4l1a is co tyed directly to the pad 41b

W thout using a wire, no st S ISCK entrated between a 15 wre and a

| and or bet %a wire and eé The pac board is thus _protected
conpletely f bdﬁkl ng of caused a crack gener5 by
concentr at egF—st rss uch (a t ack par d

manuf act ur eqeaiild h FAESHIETRES _;.:-.-:_ W=pdeiat i ..~.-;_ SR EEMARIOETN t h

ref erence t G EREGRAST ARl - DR R And,

al t hough a descy ptigh was/made/T or Onl gt (lﬁner ayep” cqpper pattern
34U formed ¢n et supt ace/of tHe cgrgy rd 34, t i nder | ayer
copper ttern 34 on e bpAtomASurf OB\t he/cor e/boar %) Is al so
conmposed i nHiratsanye4 et — o4 = dgderbptirofowdtf—HE8 hde for a
package boarehi T Ak e shatni T RET P L ecthadedent  of the
pr esent ent i nced , , ?di ng to the

fourth enbodlﬁeg descri b%ZbO\Eg\nth r Aence to Fig. 15 50

(L)




the ground | ayer (electrode |ayer) 34G and the | and-pad 41 are

- 35 - formed on the inner |ayer copper patterns 34U and 34D

f ormed on both top and bottom surfaces of the core board 30. On the
contrary, in the second enbodi ment, the power supply |ayer (el ectrode
| ayer) 58G and the | and-pad 61 are formed on the 5 conductor circuits 58U
and 58D forned in the upper |ayer of the Interlamnar resin insulating
| ayer 50 as shown in Fig. 16A ' 77 Fig. 17 is a cross sectional view
of the package board conpos ég ®%a'variation of the fourth enbodi nment.
Fig. 18Ais a topvi ewof the @thtor circuit 58U forned on the top
surface 10 of the interlam nar I nsulating |ayer 50. On

this con t 5' e~ d a supply | ay 8G, as
wel | as | and- pg s 61? 0 to v g% upp@ I"ayer to the | \ér | ayer
respectively, g 18R el 83 anded | andapag 6 he B area

shown in Flgﬂzﬂ“gr ’*:\{=Vm T ssgga Mesbwn i n Fig.
18B i s equ*ﬁﬁﬁﬁﬁﬁﬁyn N f;:_.ﬁ: oy

e et ’h“‘ff“ ;.45T330

.....

i H ; *
u# \\ L\\\\\\\\\* \~

60D 58D 62 60D g>

(O)
60U 58U 146 144

A W AT p— B — — A e S Eest e e 3 g 2 r—— y———
N M R TR A R S S S Y A SN S TR Y AT S O T
™ oy ™ [ . (PO . |
, . . s, S6
»! ' » ] ae® Yaa .y # -3
'y .t H s e o 5%
" 1 5) T ] - AN
», e? o
ok st s Dk BRI IEILS: VAT G N i e T acdidierid bl biniat S daddbbct it nfd Addeicir Rt
NP O R Rt o R e ] . kT - 2 o ar¥aty e 3y T e e e SReey T, T, VS
o P NEIEEN A e LT s st
B
.

DT

60U b8uU

_______ W
= %’gw »}»}»& m\mh\“ ----- 5

l ~ﬁf’¢~

R AN E T Rast ate
RN o pas \ TS

Ea\TErT
TSI AR

ﬁ&&ﬁw&

60D 58D 146, (58D 50
(47148



Vi ew shown in Fig. 17. As shown in Fig. 17, each of those

| and- pads 61 is a conbi nation of the | and 6la of a via-hole 60U
connected to an i nner | ayer copper pattern 34U and a pad 61b connected
to a 20 via-hole 160U going through the upper interlamnar resin

i nsul ating | ayer 150. Around each of those land pad 61 is di sposed an
I nsul ati ngbuffer 63 of about 2 err] in width as shown in Fig. 18B.
Also in the case of this packa b r onposed as a 25 variation of the
fourth enbodinment, a land 6l1la is utf Petwith a pad 61b, so that the

| and 61la is connected directly txtcaﬁ pad 61b wi thout using a wre.
This nakes it possible to shorte the transm ssi on between the | ower

| ayer (an inner G:dd copp&EU patterq 5@1 on the top Stﬁce of the core
board 30) and an {upper

first condubfesriaelanias /rfwu-v.-mawmn.ucmnnwn»-m s reas Sl (the
wgt\"‘" NS al HS
i nter | am naj gt m"“““‘“}{b? o5 *am

J"

156 154 152 (gg 154 B

160D 168D 166 152 50



sﬁéed hp the signal transm ssion and;reduce t he connection resi st ance.
In addition, since the land 6la is connected 5 directly to the pad 61b

W thout using a wire, no stress is concentrated between a wire and a

| and or between a wire and a pad. The package board is thus protected
conpletely from breaking of a wire caused by a crack generated by
concentrated stress at such a place, although the package board

manuf actured 10 wth the prioi:hikgt ol ogy descri bed above with
reference to Fig. 24A has neesw th such a probl em

Al t hough each circularly-fornmed land is united with a pad in the above
enbodi nent, the land may be formgd n ellipse, a polygon, etc. and
united with a pad in this inventdon? ¥5 According to the fourth
enbodi ment descri bed above, each | and |s connected directly to a pad

W t hout using a wre. Li . |s thdsfb ble to shorten the transm ssion
bet ween t he Iom%§ I each cqnduct or WAg cgngy or | ayer)
formed in the CLLAe Ia»er 2O kel | Jas to speed up t

tranSHISSIOux&ﬁm \n\ o conpapgon resigiaree. / In ad Gaon si nce
each land piskdut Jﬁh&mﬁi SR ity edibnrnanch MR RIS gt \e,  NO
stress ‘*\*)*:Nx\\\\\'@few J-het e UM PR ‘.Tc:o‘ Layd,/ as wel |
as at a junv N et SN S L I e A T t hus be
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of the package board in the fifth enbodi ment of the present I nvention
with reference to Figs. 19 and 20. Fig. 19 is a

- 37 - cross sectional view of the package board 500 in the
fifth enbodi ment. Fig. 20 shows how t he package board 500 provided
with an 1C chip 80 nounted on its @Gop sur@ice ther@f is nounted on a
mot her board 90 thereby tg conph3dOa sgd™e@ | ed Myrated 5 circuit
package. O\ but - F.el: pifdNoot t om Tfa: s P &core board 30 of
t he package board 500 for ged-fi-nmgr | ayer|-qopper|.pat tay ns 34U and
34D used as groysd |9 2 haraihd -hppex | ayer- |of Sthe | nner | ayer copper
pattern 34U is f d n DHuEi M cu 10..15BRLt PEMagY a ghgnal i ne

with an interl am na ng E ‘hex ebgt n, as well as
a via-hol e 6@)throug R | ami naN]4s{-a/Angul aL g | ayer 50. In
t he upper | af@k-af cpoindiog pr\ci rcuit/E>8“" RO an out er nost
| ayer conducfd - et YA
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¢ircuit 158U with an interlaminar resin insul ati ng | ayer 150, 15 as well

as a via-hole 160U through the interlam nar resin I nsul ating | ayer 150.
And, a soldering pad 75U for supporting a soldering bunp 76U is forned
on the conductor circuit 158U and the via-hole 160U respectively. Each
of the sol dering pads 75U on the 1 C chip side surface of the package
board is formed 20 so as tqg_be 133 to 170[err] in dianeter. On
the other hand, in the uppeg-—-l Egr oi ﬁe ground | ayer (i nner | ayer
copper pattern) on the bottom Si~de® ot tthe core board 30 is forned a
conductor circuit 58D form ng aﬁg\gn line with an interlamnar resin

i nsulating | ay gf@et her ebet wee In the 25 upper |ayer of the conductor
circuit 58D i 32 d aﬁ@Merm)st | ayer conductor circuit 158D with
an interl am naf . 5 FHRSHH-at-Re—ayer—i50—+therehRet ween, as well as a
vi a- hol e 160D | B4l ating | ayer 150.

And, a spli4 gderli ng bump 76D is

for med ; K
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in the‘via-hole 160D. Each of the sol dering pads 75D on the
board side surface is forned so as to be 600[err]

bunmp 76D is formed on each via-hole 160D on the

surface 60, so that the soldering bunp is

I n
According to this package board in the fifth enbodi nent,

connected dir

5 a
bos
ect

not her

vi a- hol e. Consequent
from breaki ng of Wi 1
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the IC chip 80 is nmounted on the package board 500 so that the
sol dering pads 82 of the I1C chip 80 are aligned to the sol dering bunps
76U of the package board 500. Then, the package board 500 with the
| C chip 80 nounted thereon is passed through a
- 39 - heating oven thereby tomeld the sol dering pads 76U to
t he sol dering pads 82. The I @clghp 8Ggi s thugyconnected to the
package board 500. Theé\.gaclpg lgyand {His then washed to renove
the 5 soldering flux\s O OFK] 76U are
wel ded to and set up %4&? ¢ heaty ng process.
In this enbodi nent, N\O § B Iqf othen is flown
bet ween the |1 % 8 fhe; cageNboar 4" k£ 90Bet oNr fenople t he
sol dering fluxt™ Red{(INis ¢hgnd i RIG. tihe Nl p 80 and the
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80 on fhe package board 500. After this, the soldering pads 92 of
the nother board 90 15 are aligned to the sol deringbunps 76D to nount the

package board 500 on a nother board 90. Then, the package board is
passed t hrough a heating oven to fuse the soldering pads 76D to the
sol dering pads 92. The pagkageoar 500 | th copnected to t he
mot her board 90. After thj, lrg5|n | |II i ngg 20 cl earance
bet ween t he package boar d 90 as shown in Fig.
20 to seal the clearﬁ ting of the package
board 500 on the notheg b : t, ription wll be
made for a package bg 1 conpoged apqaryption the fifth
enbodi ment of the prdsgntNg5 ent i Wi ce to R{gs. 20 and 21
According to the pack bda 00\ i n #h AN nbodi nent descri bed
above with reference Ny 1 a S0l @geri 76D ig formed on a
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is formed on a plurality of (three) via-holes 260 as shown in Fig. 21.
In other words, three via-holes 260 are fornmed cl osely to each other as
shown in Fig. 22, which is equal to the X5-X5 | ine cross sectional view
shown in Fig. 21 (the X6-X6 line in 5 Fig. 22 is equal to the X5-X5 |ine

in Fig. 21). Then, a ntxk plated layer 72 and a-gold plated layer 74
are fornmed respect i Mel y=on @:cBmmon chand 260acyf time three via-hol es

260 thereby tD for : P&d&ﬁ | ang\q%M5. An Kﬁ,@apge sol deri ng bunp
276 is formed on @he La JFandl /R, 10 P t¥se of this package
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2% ik diameter and each sol dering bad 75D on the nother board side

surface is forned so as to be 600[err] in dianeter. Thus, there S
generated a difference in soldering pad size 4 to 5 tines bet ween t he

| C chip side and the nother board side. It is thus difficult to forma
| arge sol dering pad 75D on a via-hole |ike

- 41 - t hose forned igg ngL board side surface. In the
case of t hi s package board 1 1] as a variation of the fifth

sol deri ng bunp. one sol dering bu for n three

Vi a- hol es |J:Lih_l [RVZ-14 ion (‘IPQCJ'I hed ahn\/p is_al Q nossible to
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This can prevent breaking of a wire even when the package board IS
cracked between the soldering bunp and the via-hole. I n addi tion,
since a soldering bunmp is formed on a plurality of 15 via-holes, the
package board can have a phase safe function. Because, when one of the
via-holes is disco i-ctedJEgggthe .- soldering bunp inside the package
board, another viajAale cag| k&8p.-t he @onnecti @ with the sol dering

bunp. And, singg.a N B bufd®s forfMeon a plurality of

v‘.

N TN TRaG o =

vi a-hol es, the 20& sg p-KRan be rfy Wi th respect to
t he vi a- hol e. N§ connect ed
directly to the 1O ot ep 'dksoy ijbed above, the

pr esent I nvers i}r hSE

T
o o N

s
\ .
>

- € . be cqmnected to the
LA M

e ' Wi B w Nl o))
(@)X
>
=y
D
D
[k
T3 ()

NN R

e .
MEEPER
LI A AT A~ A~ avavoravay v v v
MRS A A d o A s /e e A
2 sse ¢ * saa e, % a1 e e, "ae Lt e,

SN

T o

AN
N YO

A A AT AT T T Moot T o A P

25 not her boardw\r{
- 42 - | ‘g
D g
%‘* :Z'- o
E’%i? ;ﬁ-;
SN j.
yd

¥,

78U

72
76D

.
nau * "o 4 5 ¢ o a4
ONAAPVLNALNININANG o o
g

Ne . o

M
s,
2

SONNNANNNNNNN

N A AN Y GV g TN T ¢

)

D
75Dl 58

AT o T,

NN\
T;

Fig,17

e

¥

76D

A
NN B

TV A AV AT a4,

A A AT Y A

o{ opu
\

75D

SN\ N

RO
LOVS Y.V X

g
«$}

76D

2
. o¢
'O'-. . *
. . .
Ll OALSAAAAN * e mv 9",

7
160D

: « P -
S I S o e reye e ey




What |Is O aimed Is: 1. A package board having a core board on
each surface of which a pluralit§ of conductor circuits are fornmed with
an 5 interlanminar resin insulating:layer therebetween, wherein a
plurality of soldering pads are forned on the IC chip nounted si de
surface, as well as on the other side surface to be connected to
anot her board, so that said soldegﬁh Sgad:l t he ot her side surface
are larger than those on said |IC chi ielet 1 surface of said package
board, and a dummy patternéﬁfgforned b conductor circuit

d

patterns formed on said ;;;;g%p nou I d strf sa:§ core
boar d. 2. A pac board havingt; ore 5oara o] égch surface 15
of which a glurality of copductor circurts age formgd W th an

i nterl am nar

nality

of sol deri ng IIl as on
t he ot her sil|d tf said
sol dering pdd on said

| C chip sidsg
pattern is flo




cohducfor circuit formed on said IC chip side of said core board.

3. A package board conposed as a nmulti-layer wiring 25 board,

a plurality of conductor circuits formed in an outernost
an insulating layer for supporting a plurality of said

circuits fornmed in said out egost
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first inner

circuit formed on said first

second interlaminar resin insulating |ayer formed on said 15
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the land of a through-hole of said core board, disposed I n a conductor

| ayer forned as said electrode layer, is united with a pad connected to
a via-hole forned through an interlam nar resin insulating | ayer forned
on the top surface 5 of said package board. 10 6. A package board
having a core board on each sy fQce Of whhc® agcsrductor |ayer is
formed, and another conductqr/ Iavé}‘(‘ﬂs fq,r\ﬁ@j on sai dQ@onductor | ayer
with an interlam na -regn.| "j:._t.h wn, and a

conduct or |ayer 10 |'XoNgef: difilh - §fe Maminar resin

i nsul ati ng o ayeks N il 3ila efei @y t he

| and of a via-MeNe foO r gs\ ne nsul ati ng

| ayer forned on t 0 e boyr di sposed in a
conductor | ayer for uilted with a pad
connected to a vig-koke |nar r(Bsi n insulating
| ayer formed ik t - pIos ]t . _ ar d. 7. A
package board Tb [ g i gtavr-] i rCL_ftI\'forrned w th
each of a plurfdyt yNok Bn : ayers
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A
ot her surface connected to another board so that a space between t he
surface connected to another board and another board is sealed with
resin, wherein 25 a sol dering bunp formed on the surface of said
package board, connected to another board, is fornmed in a via-hole.
8. A package board conprising a nulti-I|layer conductor circuit forned
with each of a plurality of interlamnar resin i nsul ating | ayers
t herebetween, a plurality of soldering bunps
- 45 - formed both on the IC chip nounted side surface and on the
ot her si de surface connected to another board so that a space between
said surface connected to another board and another board is sealed with
resin, wherein 5 each of said soldering bunps forned on the surface
of said package board, connected to another board, is forned on each
of a plurality of via-holes.
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