SPECI FI CATI CN “TI TLE OF THE I'NVENTION Seni cofAePSHF- 8
Elenent Nbuntlng Board, Manufacturing Met hod For tgg*gﬁagggb
Seni'conduct or Device and 5 Manuf act uri ng Met hod For t f*%’

BACKGROUND OF THE | NVENTI ON . The present invention relates
to a sem conduct or el ement - nounting board with a sem conduct or

el enrent nount ed thereto by a flip-chip nounting nethod, a

manuf acturing 10 method for the seniconductor elenent-nounting
‘board, a sem conductor device using the sem conductor el enent-
‘mount i ng board and a manufacturing nethod for the sem conduct or

-devi ce. In accordance with the current rapid progress 15
changing electronic appliances to be conpact and high-

performance, as represented by portabl e phones, personal conput ers,

pager units, etc., a count of seni conducYRKIFICAIION sed in each el ectronic

circuit is increaspd. o MeaRh e rron

Semiconductor Element-Mounting Board, Manufacturing
Method For the Board, Semiconductcr Device and
S Manufacturing Method For the Device
BACKGROUND OF THE INVENTION
The present invention relates to a semiconductor
element-mounting bcard with a semiconductor element mounted
thereto by a flip-chip mounting method, a manufacturing
10 methed " fexr the semiconductor element-mounting board, a
semiconductor device . using the semiccnductocr element-
mounting board and a manufacturing method <for the
semiconducteor device.
In accordance_ with the current rapid progress
15 changing electronic appliances tc be compact and high-
performance, as represented by portable phcnes, rpersonal
computers, pager units, etc., a count cf semiccnductors
used in each electronic circuit is increased. Meanwhile,
the electronic circuit comes to use a freguency band as
20 high as 1GHz, whereby not only a processing spéed of an
integrated circuit (IC) itself, but a wiriné length of the
electronic circuit matters wmuch. The IC is ‘consequently
being changed fr_om a package IC to a bare IC and mounted by
flip-chip mounting method, not by a wire bonding method.

25 In a chip size package (referred to as "CSF" hereinafter)



£

the electroni’é ctrcuit cones to use a frequency band as 20 hi gh as

1GHz, whereby not only a processing speed of "an Integrated circuit
(1C) itself, but a wiring |length of the electronic circuit matters
much. The IC is consequently bei ng changed froma package ICto a
bare I C and nount ed by ~a flip-chip nmounting method, not by a wre
ibondi ng nmethod. 25 I'n a chip size package (referred to as " CSF"

her ei nafter) -2- as a
typical formof the flip-chip nounting nmethod, the sem conduct or
elenent is once nounted on a special board® by the flip-chip
ounting method, sealed and then finally nount ed- on a printed
circuit board. 5 A flow of procedures in the aforenentioned
CSP nmounting nethod and the structure of the CSP will be
descri bed w th refsar eiceybdcahe fdgawofgsthe £lip-chip mountificg. metbd,s hives
the structure of the CSP. A sem conduct or el enent - rounti ng

board 2 call ed as sgmdgepiuston elementt 4syhareh Bourtadt O dcEPEcérbnbprrd DY s

to be mounted by the flip-chip mounting method, sealed and then finally

mounted on a printed circuit board.

5 A flow of procedures in the aforementicned CSP
" ‘mounting method and the structure of the CSP will be

described with reference to the drawings.
Fig. 21 shows the structure of the CSP._ A
semiconductor element-mounting board 2 called as a carrier
10 ~onto which a semiconductor element 23 is to be mounted by
the flip-chip mounting method is manufactured by layering a
plurality of ceramic boards according to the prior art. In
the board 2, the semiconductor element 23 is arranged at
the side of a semiconductor element-mounting face 2a where
15 electrodes 2¢ are formed, while a printed board is disposed
at the side”_gﬁ a circuit bcard-mounting face 2b where
) bonding lanas 18 are formed. -An interlayer conduction part
5 is provided between layers of the semiconductor element-
mounting board 2 s0 as to. electrically comnect the
20 electrodes 2¢ with the bonding lands 18. Proiecting
electrodes 24 are formed on aluminum pads 23a cf the
semiconductor element.23, which are eleccrically connected
by a conductive paste 25 with the electrodes 2c at the
semiconductor element-mounting face 2a of the board 2. The

25 semiconductor element 23 is electrically connected to the



'
the flip-chip nmounting nmethod is manufactured by |ayering a
plurality of cerami c boards according to the prior art. In t he board.
2, the sem conductor element 23 is arranged at the side of a
sen conduct or el enent-nounting face 2a where 15 el ectrodes 2c are
formed, while a printed board is disposed at the side of a circuit
board-nmounting face 2b where bondi ng lands 18 are fornmed. An
i nterlayer conduction part 5 is provided between |ayers of the
sem conduct or el enent - mounting board 2 so as to electrically
connect the 20 electrodes 2c with™ the bonding |ands 18.
Proj ecting el ectrodes 24 are fornmed on al um num pads 23a of the
sem conductor elenment 23, which are electrically connected by a
conductive paste 25 with the electrodes 2c at the sem conduct or

el ement - nounti ng fpxGaitédd BbakhBeihogliihs nannBie A5 conne€ved Opditl Kt wRleMERE
23 is electrically connected to the
-3- pri reegd condudton tdliememann2d . afdcovhe ctsedipantubteneelembat -
sem conduct or el ement- 23 and the sem conductor el enent -
mounting board 2 is sealed by a sealant 26. |
In Fig. 21, a face provided with wirings of the
5  semiconductor element 23 faces to the board 2 and therefore
this way of mounting is denoted as a flip-{inverted) chip
‘mounting. The semiconductor element-mounting board 2 is
often formed in a multi-layer structure as indicated in the
drawing so as to improve a wiring density through wirings
10 betweer electrodes cf the layers, which unfortunately
increases a total wiring length in the semiconductor
element-mounting board 2. | .
The land 18 at the circuit board-mounting face 2b
of the board 2 is formed larger in diameter than a via
15 hole, | thereby to cbmpensate for a positional shift of the
via hole. BAlthough the bonding land 18 is flat in Fig. 21,
metallic balls of solder or the like, or long pins are
added %o the lands in some cases, respectively called as a
tall grid array (BGA) and a pin gqrid array (PGa).
20 - Fig. 22 shows a process flow of the conventional
csp .mcunting. In step 1 (abbreviated as "S1* in Fig. 22).,
the projecting electrodes 24, i.e., bumps are formed on the
- aluminum pads 23a on an active face of the semiconductor

element 23. In step 2, the projecting electrodes 24 are

25 leveled. In step 3, a required amount of the conductive



noynting board 2 is sealed by a seal ant 26. : In Fig. 21, a
face provided with wirings of the 5 ‘sem conductor elenent 23 faces to
the board 2 and therefore this way of nounting is denoted as a
flip-(inverted) chip nounting. The sem conductor el ement-nounting
board 2 is often formed in a multi-layer structure as indicated in
t he - drawing so as to inprove a wiring density through wirings 10
between electrodes of the layers, which unfortunately

increases a total wiring length in the sen1conductor

el ement - nounti ng board 2. 4The land 18 at the circuit

boar d- nounti ng face 2b of the board 2 is fornmed larger in dianeter
than a via 15 hol e, thereby to conpensate for a positional shift of the
via hole. Al though the bonding land 18 is flat in Fig. 21, metallic

balls of solder orpddte l5kes tfansg8gred Nénes ethe projeuidery tel dobeclandsan
sone cases, respectively called as a ball grid array (BG) and a pin
grid array (PGA). TH¥h, the sewicondiicgor22lement 23priecessvdited din téeep 4
conventi onal CSP nounting. In step 1 (abbreviated as "S1" in Fig.
22), t he prasidacttiheg pEpdectbrpselestrodes, 26unpsh afke feanflFtdivet paste
al um num pads 23a an active f ce of the sg 1 condyuct or, nenttg3.

In step 2, the prcﬁ ectd Ty _é'ioé’é‘fF de§C24%8F ¢ &MACTYC e§veI2§d ‘°rf"ﬁsst8ﬂ 3-°8
required arm_&,lnd Ofednfl@cn@UEE6L | VRiement-mounting board 2 in scep 5.

Thereafter, for preventing the semiconductor element 23
frem being shifted or separated from the mounting board 2,
the conductive paste 25 is set in step 6. The sealant 2¢€
is injected between the semiconductor element 23 and the

10  mounting board 2 in step 7. When the sealaat 26 is set in

 step 8, the €SP is completed.

The electronic appliances these days are made
compact, light-weight and thin through the abeove-dascribed
mounting technique.

15 The conventional semiconductor element-mounting
"board 2 has disadvantages as follows. ~While etching is
preferred to form a fine wiring patcern to the
semiconductor element-mounting face 2a and the circuit
board-mounting face 2b of the bocard 2, a special poisoncus

20 . etching solution would be needed for the etching of the
board 2, because the conventional mountirng board 2 is made
of ceramic as wmentioned earlier. as such, printing is
utilized heretofore to form the wiring pattern on the
surfaces of the board, in other wcrds, the wiring pattern

25 is difficult to be fine to match a pitch of che ICs.



-4 | paste 25 is transferred onto-the projecting el ectrodes 24.

Then, the sem conductor elenent 23 is inverted in step 4 and, the
projecting electrodes 24 with the conductive paste 25 are nounted to
the electrodes 2c forned on the 5 sem conductor el enent - mounti ng
board 2 1in step 5. Thereafter, for preventing the

sem conductor elenent 23 frombeing shifted or separated fromthe
nount i ng board 2, t he conductive paste 25 is set in step 6. The
seal ant 26 is injected between the sem conductor el enment 23 and the
10 mounting board 2 in step 7. Wen the Sealant 26 is set in

step 8, the CSP is conpl eted. The el ectroni c appliances

t hese days are nade conpact, light-weight and thin through the
above-descri bed nmounti ng techni que. 15 The
conventional sempMpRRAYEE)r siflc@MBie NBAHHINY) iand 18DQAkge? RBan the via
di sadvant ages as foll ows. Wiile etching is preferred to form a

fine wiring patler should béhformed on the circuit board-mounting face 2b
| of Ehe boaxrd 2, this makes it hard teo satisfy the above
fine pitch ¢f the ICs. While the mounting board 2 is
5 constituted of a plurality of layers and the wiring is
provided between the layers in order to make up the
aforementioned imperfect, not - fine wiring pattern, a
conduction registance between the layers is unfavorably
increased. Through holes are alsc necessary to form the
10 interlayer conduction part 5. Thus the conventional
semiconductor element-mounting becard 2 in a multi-layer
structure with the wiring provided between the layers costs
high and requires a long lead time, with poor mcunting

reliability onto the printed board.

15 SUMMARY OF THE INVENTION

| The present invention is devisad to solve the
above-described disadvantages, and has for.its cbject to
provide a semiccnductor element-mounting kboard, a
ranufacturing method for the board, a semiconductor deviée
20 using the board and a manufacturing method £for the
semiconductor device, which is manufactured insxpensively,
shows a low interlayer conduction resistance, £its to
multi-pin ICs, improved in mounting reliability onto a
printed board and productivity and shortens a manufacture

25 "lead time.
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sem conduct or el ement-mounting face 2a and the circuit

boar d-mounting face 2b of the board 2, a special poisonous 20 et chi ng
sol Gtion woul d be needed for the etching of the board 2, because the
conventional nounting board 2 is nade of ceram c as nentioned
earlier. "As such, printing is utilized heretofore to formthe

W ring pattern on the surfaces of the board, in other words, the
wWiring pattern 25 is difficult to be fine to match a pitch of the

| Cs. : ¢ - 5- Mor eover, si-nce
the bonding | and 18 larger than the via ~ ~ hol e shoul d be formed on
the circuit board-nmounting face 2b of the board 2, this nmakes it
hard to satisfy the above fine pitch of the ICGCs. Wil e the
nmounting board 2 is 5 constituted of a plurality of layers and the
wiring is provi ded behwearcohplislyirs | bhesder and nadchar t hepects,

aforementioned inperfect, not fine wring pattern, a '
conduction resi st awcerdéngetn atfixrst Aspest Pf bhé apresanty invention, there

i ncreased. Through holes are al so necessary to formthe ,
is provided a semiconductor element-mounting board,

comprising:

5 a base member which includes a semiconductor
element-mounting face to which a semiconductor element is
mounted and electrically connected by a flip-chip mounting
method and a circuit board-mounting face opposite to the
semiconductor element-mounting £face and mounted to a

16 = circuit board, and which is formed of ar electricaily
ins{).lating resin material in cne layer; and

conductive members which are nearly orthcgonal to
the semiconductor element-mounting face and the circuit
board-mounting face and extend linearly penetrating an

1s intericr of the base member thereby to electrically connect
the semiconductor element with the circuit becard.

According to a second aspect of the present
invention, there is provided a semiconductor element-
mounting board according to the first aspect, wherxein the

20 conductive member is formed of a metallic wire.

According to a third aspect of the present
invention, there is provided a semiconductor element-
mounting board according to the first cor second aspect,

wherein the conductive member is formed of any cne metal



10 interlayer conduction part 5. Thus the conventi onal
sem conductor elenment nounting board 2 ina nulti-Ilayer structure-
witht the wiring provided between the | ayers costs hi gh and requires
a long lead tine, with poor nounting reliability onto the printed
board. 15 SUMVARY OF THE | NVENTI ON The present

I nvention is devised to solve the above- descri bed di sadvant ages, and
has for its object to provide a sem conductor el enent - nount i ng
board, a manuf acturi ng nmet hod for the board, a sem conduct or
device 20 using the board and a -nﬁnufacturlng met hod for the
sem conduct or devi ce, which i's manufactured inexpensively, - shows a

| ow i nterlayer conduction resistance, fits to mul ti-pin |IGCs,
improved in nounting reliability onto a printed board and

product IVity and spordafiey &-epnd! ﬁew;seco:?éscmbea@ Ehl®au, af, Ag, Pd, and
In acconplishing these and aspects

Pt, or an alloy mainly composed of one of the metals.

' ‘Acgording to a fourth aspect of the present

inventien, there is provided a semiconductor element-

5 mounting board according to any one of the first though

third aspects, wherein the resin material is a liquid

crystal polymer having a heat resistance cf 250°C or higher
and a thermal expansion coefficient of 15ppm or lower,

According to a fifth aspect o©of the present

10 invention, there is provided a semiconductor element-
mounting board accordihg to any cne of the first through
fourth aspects, wherein the conductive member has an end
face located on the same plane as the c¢ircuit board-
mounting £face and working as an external electrode

15 terminal.

According to a sixth aspect c¢f the present
invention, there is provided a semiconductor element-
mounting board according to any one of the Iirst through
fourth aspects, wherein the conductive member has a

20 projecting part projecting £rom the circuit noan mounting
face.

Accoxding to a seventh as§ec: of the present
invention, there is provided a semiconductor element-
mounting board according to the sixth aspect, wherein the

25 projecting part is tapered.
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according to a first aspect of the present inVention, t here S

provided a sem conductor el enent - nounting board, ' conpri si ng:

a base ,nenber which includes a semi conductor el enent - nount i ng
face to which a sem conductor elenent is mounted and el ectrically
connected by a flip-chip nounting met hod and a circuit
boar d- mounting face opposite to the sem conduct or el enent - nounti ng
face and nmounted to a 10 circuit board, and which is fornmed of an
electrically insulating resin materjal in one |ayer; and

conductive nmenbers which are nearly orthbd%ﬁhl to t he sem conduct or
el enment-nounting face and the circuit boar d- mounting face and exten
linearly penetrating an 15 interior of the base nmenber thereby to

el ectrically connect the sem conductor elenent with the circuit
boar d. ACCRESIHLNO foSefpndighpieclaspecthecpr atent present

I nvention, there is provided a sem conductor el enent- nount i ng boar
according to the finventaspecthevkeiei provitde®@0a methediufer veanefdetuling a

forned of a netallic wire.

t he present

. .According to a third aspect of
SqMiFERELBHOT t HAMENEsMBBY R PORTEeni conduct or el ement -

mounting board accordi ng,tq thgglfr:éﬂc%oro:,%Ifegr}%%'aqmgaﬂgfﬁg board cxmg?ffé.i'}xgt e

conductive menber is f&rRed<or

5

10

15

20

25

one
base memker which includes a semiconductor element-mounting

face to which a semiconductor element is mounted and
electrically ccnnected by a flip-chip mounting method and a
circuit board-mounting £face oiaposite tc the semiconductor
element-mounting face and mounted to a circuit board, and
igs formed of an electrically insulating resin material in
one layer, and conductive members which are nearly
orthogonal to the semiconductor element-mounting face and
the circuit board-mounting face and extend linearly
penetrating an interior of the base wmember thereby ¢to
electrically connect the semiconductor element with the
circuit board, |
the method comprising:. |

arranging the conductive members in a mold; and

thereafter, injectin the resin material £for
forming the base member into -‘::he_ mold, so that the
conductive members and the resin material are | integrally
molded.

According to a ninth aspect of the present
invention, there 1is provided a ﬁanufacturing method

according to the eighth aspect, further comprising, after

5

d

d
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aliquid
hi gher
Accordi ng

Is provided a

selected from a group consisting of Cu, Au A, Ag, Pd, and
Pt, or an alloy mainly conposed of one of the netals.

According to a fourth aspect of the present - i nvention, there is
provi ded a sem conductor elenment- 5 nmounti-ng board according to any
one of the first though t'hird aspects, wherein the resin material is

crystal polyner having a heat resistance of 250[err]C or

and a thermal expansion coefficient of 15ppm or | ower.

to

a

fifth aspect of the_pgresent 10 i nvention, there

sem conductor el enment - nmount i ng board according to

any one of the first through. fourth aspects, wherein the conductive

menber has an end

circuit
15 ter

invention,

boar d-
m nal .

10

15

20

face located on the same plane as the
nmounting face and working as an external electrode
the injecting, Adinamdingg teo a/isiimgh &Spedie ofeksmtnicaddmt

there I's provided a_sem conduct or el enent -

connected with the conductive member, on the semiconductor
eleﬁent-mounting face and the circuit board-mounting face
of the base member.

Accoxding to a Sth aspect of the present
invention, there is provided a manufacturing methcd
according to the ninth aspect, further comprising machining
an outer face of the base member after the injecting and
before the wiring-forming.

According to an 1lth aspect of the present
invention, there is. provided a manufacturing method
according to any one of the eighth through 10th aspects,
further comprising, after the injecting, cutting a base
member block moclded by injecting the resin material into
the mold with the conductive member arrangsd therein, in a
direction orthogonal to axial directions ¢f the conductive
members, and thereby obtaining the base member.

According to a 12th aspect o©f the present
invention, there is provided a manufacﬁuring method
according to any one of the eighth through 1lith aspects,
further comprising turning rough contact Ifaces between the
conductive members and the resin materizl to ;ncrease

adhering forces thersbetween before the conductive members

~are set in the mcld for the injecting.



nounti ng board accordi.ng to any one of the first through fourth

aspects, wherein the conductive nenber has a 20 ° protecting part
projecting fromthe circuit board-nounting face. _

According to a seventh aspect of the present’ i nvention, there is
provided a sem conductor el enent- _ nmount i ng board according to the
si xth aspect, wherein the 25 projecting part is tapered.

According to an eighth aspect of the present i nvention, there is
provi ded a nmethod for manufacturing a sem conduct or el enent - nounti ng
board, t he sem conduct or eléhé“%fnnunting board conprising a

5 base nmenber which includes a sem conductor el enent-nounting

face to which a sem conductor elenent is nounted and electrically
connected by a flip-chip nounting nethod and a circuit

boar d- mounti ng face oppositacterdimy satd canduritlt aspect eb€nerhenDpikbagt
face and nmounted to a circuit board, and
invention, there 1is previded a manufacturing method
according to the 12th aspect, further comprising applying
an adhesion-increasing agent to the contact faces in place
5 of the turning the faces rough.

According to a 1l4th aspect of the present
invention, there is previded a manufacturing method
according to any one of the eighth through 13th aspects,
wherein in the injecting, the resin material is injected to

10 flow in the axial directions of the conductive members
through at least two injecticn openings formed symmetric to
each other with respect to each of thes conductive members.

According to a 15th aspect c¢f the present
invention, there is provided a manufacturing method

15 according to the l4th aspect, wherein when the mold has a
first holding plate holding axial one ends of the
conductive members and having the injectign cpeﬁings
extending in the axial directions of the conductive
members, a second holding.plate holding the other ends of

20 the conductive members and rendered movable in the axial
directions, and a pressure regdulation mechanism allowing
the second holding plate to move in the axial directions in
respense to the compression/extension of cthe conductive

members due to the injected resin material,



10 is formed of an:electrically insulating resin material in one
| ayer, and conductive nenbers which are nearly orthogonal to the
senm conductor el ement-nmounting face and the circuit board-nounting
face and extend linearly ~ penetrating an interior of the base nenber
thereby to 15 el ectrically connect the sem conductor elenent wth
t he circuit board, the met hod conpri sing:
arrangi ng the conductive nenbers in a nold; and
thereafter, injecting the resin natquil_ for 20 formng the base
menber into the nold, so .that the conductive nenbers and the
resin material are integrally nol ded. According to a
ni nth aspect of the present i nvention, there is provided a
manuf acturi ng nmethod 25 according to the eighth aspect, further
conprising, after in the injecting, the second holding plate is moved in
the injecting, formng a wrin to be electrically
the “axial directions in respcnse to the
compression/extension of the conductive members due to the
injected resin material, thereby restricting bend in the
5 conductive membars.

According to a 1léth aspect of the present
invention, there 1is provided a manufacturing method
according to any one of the eighth through 13th aspects,
wherein in the injecting, the resin material flows in the

10 axial directions of the conductive members after being
injected to a vicinity of the axial one ends of the
conductive members thxough a plurality of injecticn
openings formed in the vicinicy of the axial one ends of
thke conductive members supported by the mold.

is According to a 17th aspect of the present
invention, there is provided a method for manufacturing a
semiconductor element-mounting board,

the semiconductor element-mounting board comprising a
base member which includes a semiconductor element-mounting

20 - face to which a semiconductor element is mounted and
electrically connected by a flip-chip mounting method and a
circuit beoard-mouating face opposite tc the semiconducter
element-mounting face and mounted to a circuit beard, and

is formed of an electrically insulating resin material in

25 one layer, and conductive members which are nearly
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connected wth the conductive nenber, on the sem conduct or

el enment-nounting face and the circuit board-rnounting face of the
bas€ nmenber. 5 According to a 10th aspect of the

pr esent invention, there 1is" provided a manufacturing nethod
according to the ninth aspect, further conprising machining an outer
face of the base nenber after the injecting and before the
wiring-formng. 10 : According to an 11th aspect of the
pr esent i nvention, there 1is provided a nanufacturing method
according to any one of the eighth throdgﬁzlcth-aspects, further
conprising, after the injecting, cutting a base menber bl ock nol ded
by injecting the resin material into 15 the nold with the conductive
menber arranged therein, in a direction orthogonal to axial
directions of the e@iKbinale to the s@miwirductod tdlemehy-abhrt iidgfide &nge
menber According to a 12th aspect of the present

i nventi on, t her echd s cipraovitdedboard-menuf dugur £age netfiodexzend ddceadliwvg
to any one of the eighth through 11th aspects, further conprising
turning rough contRRReYTACéRgheiMedRteREor of tEEnRA%Y vECRRRBerdlenedY hEO
resin material to increase ng faorces_therebet

conduct i ve menber $SLECETICALlY o ?“ﬁa%gfﬁéh FE™E 5P PRE T 3ﬁgﬁgﬁgen%&%'tpge
5 circuit board, '
the method comprising:

injecting the xra2sin material intc the mold so

that through holes are formed t¢  penetrate the

semiconductor element-mounting face and the circui: board-

10 mounting face to mold the base member; and

inserting the conductive members in the through
holes. |

According to an 18th aspect of the present
invention, there is. rrovided a manufacturing wmethod

15 according to the 17th aspect, further comprising, after the

'inserting the conductive members intc the through hcles,
forming a wiring to _the semiconductor element-mounting
face, the circuit board-mounting face of the base wmember,
and an inner wall face of one of the through holes.

20 According to a 19th aspect o©f the present
invention, there is provided a maaufacturing wmethod
according .to the 17th or 18th aspect, further cdmprising,
after the injecting, cutting a molded base member block

provided with the through holes in a direction orthcgonal



According to a 13th aspect of the present i nvention, there is
provided a nmanufacturing nethod according to the 12th aspect,
further conprising applying an adhesi on-i ncreasing agent to the
contact faces in place 5 of the turning the faces rough.

According to a 14th aspect of the present I nventi on, there is
provided a -manufacturing nethod according to any one of the

ei ghth through 13th aspects, wherein in the injecting, the resin
material is injected to 10 flow int axial directions of the
conductive nenbers t hrough at | east two injection openings forned
symetric to each other with respect to each of the conductive
menbers. According to a 15th aspect of the present
invention, there is provided a manufacturing nethod 15 accordi ng
to the 14th aspectto whereivendiey tileecvich hels she throughi heleshobdfamm the
plate holding axial ore ends of the conductive nenbers and
havi ng the inj ect ikAfeopembays extending in the axial directions

of the conductive According to a 20th aspect <c¢f the present

invention, there is provided a manufacturing method
5 according to the eighth or 17th aspect, further comprising:
after the injecting, forming at the conductive
member a projecting part projecting £rom the circuit board-
mounting face; and

performing plastic treatment on the prbjecting

10 part so as to form a land to be connected to the circuit
board. |

According to a 21st aspect of the present
invention, there is provided a manufacturing method
according to the 20th aspect, wherein'in the fdrming the

18 projecting part, the method comprise:

leveling the base member with the conductive
member sc that a thickness of the base member is equal to a
length of the conductive menber; and

thereafter, remcving only the base member in a

20 thicknesswige direction.

According to a 22nd aspect of the present
invention, there is provided a manufacturing method
according to the_let agpect, wherein the removing of the
base member 1is conducted by any of wet etching, dry

25 etching, sandblasting, and machining.
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nenbefs, a second Holding plate hol di ng the other ends of 20 t he

conductive nenbers and rendered novable in the axial di rections, and
a pressure regul ation nmechani sm al | owi ng t he second holding plate to
nove in'the axial directions in response to the

conpr essi on/ extensi on of the conductive menbers due to the injected
resin material, in the injecting, the second
hol ding plate is noved in t he axi al di rections in

response to t he conpr essi on/ ext ensi on of the conductive
menbers due to the injected resifi hbterial, thereby restricting
bend in the 5 conductive nenbers. According to a 16th
aspect of the present invention, there is provided. a

manuf acturing method according to any one of the eighth through
13t h aspects, wher eddtdrdihge o) eati pgrdt hgspesi n sl eghadl dtdBamd n
the 10 axial directions of the conductive nenbers after being

injected to a vicinveptbént hetharal bDee proeviddd t h® manufacturing methed
accdfding to the ninth or 18th aspect, whereirn the wiring
is obtained by forming the wiring by etching after plating
S a conductor on the base member, or by plating only a
necessary part to be wired.

According to a 24th aspect of the present
inventiocn, thefe is provided a manufacturing method
according te the ninﬁh or 18th aspect, wherein the wiring

10 is obtained by printing and heating a conductive paste on
the base member. -

| According te a 25th aspect of the present
inverntion, there is provi&ed a semiconductor device, which
has a semiconductor element mounted, electrically
15 connected, and sealed to the semiconductor element-mounting
face of the semiconductor element-mounting board according

te the first aspect.
According to  a 26th agpect of the present
inventicn, there 1is ©provided a semiccnductor device
20 according to the 25tk aspect, wherein the semiconductor
element is sealed by forming an end face ¢f a sealant along
a side face of the semiconducter element-mounting board
which is nearly parallel to a chicknesswise direction of

the semiconductor element-mounting board.



conductive nenbers .through a plurality of injection openi ngs
formed in the vicinity of the axial one ends of ' t he conductive
members supported by the nmold. 15 According to a 17th
aspect of the ‘present i nvention, there is provided a nethod for
manuf acturing a sem conduct or el enment-nounting board,

t he sem conduct or el ement-nounting board conprising a base nenber

whi ch includes a sem conductor el ement-nounting 20 face to which a
sem conductor elenment is nmounted and el ectrically connected by a
flip-chip nounting nethod and a cti¥Tuit board-nounting face opposite
to the sem conduct or el enment -nounting face and nounted to a circuit
board, and is formed of an electrically insulating resin material in
25 one layer, and conductive nmenbers which are nearly

the o roui t boar d- mounti ng Y SCEiaad cat ord | Ehonr|§oprcy O TLHE preaent
interior of the bageed®Ither dh¥rechis {rovided a method for manufacturing a
semfconductor device, the method cemprising:
mounting and electrically connecting a plurality
5 of semiconductor elements to the semiconductor element-
mounting face of the semiconductor element-mounting bcard
according to the first aspect;
sealing the plurality of mounted semiccnductor
elements simu taneouély by means of a sealing resin; and
10 cutting the semiconductor element-mounting board
and the sealing resin at between the semiconductor
elements. |
BRIEF DESCRIPTION OF TEE DRAWINGS
These and other aspects and features of the
15 present invention will become clear from the Zfollowing
description taken in conjunction with the preferred
embodiments thereof with reference tc the acccmpanying
drawings, in which: |
Fig. 1 is a sectional view showing che structure
20 of a semiconductor element-mounting board in an embodiment
of the present invention;
Fig. 2 is a sectional view of an examplie of the
constitution at electrically connected  parts between
conductive members of the semiconductor element -mcunting

25 bcard ané a circuit bcard of Fig. 1;



el ectrically connect the sem conductor element with the 5 circuit

boar d, t he met hod conpri sing: ' I njecting the
resin material into the nold so that through holes are f ormed
to penetrate t he sem conductor el enment-nounting face and the
circuit board- 10 nmounting face to nold the base nenber; and

I nserting the conductive nenbers in the through hol es.

According to an 18th aspect of the present i nvention, there is
provided a manufacturing nethod 15 according to the 17th aspect,
further conprising, after the |nse¥ﬁlﬂg t he conductive nenbers into
t he t hrough hol es, formng a wring to the sem conductor

el enent - nount i ng face, the circuit board-nmounting face of the base
menber, and an inner wall face of one of the through holes: 20

According to a 19th aspqgt 30fg ihé‘ectpircﬁ'?aamanew of al BYPALIG exuhBis
Is provided a manufacturifng nethod according to the 17th or 18th

aspect, further COEPEhS| dhstitutionabt e¢1ddtriicalaet cognectdd iprres Hekdedn

base menber bl ock : provided with the through holes in a direction

ort hcgonal conductive members of the semiconductor =slement-mounting
board and a circuit koard of Fig. 1;

5 Fig. 4 is a sectional vieﬁ of a further different
example of the cons:itution at electrically connected parts
between conductive members of the semiconductor element-
mounting board and a circuit bcard of Fig. 1;

Fig. 5 is a sectional view showing the structure
10 of a semicaonducter element~mdunting board in a different
embodiment of the presentc invention;
Figs. 6A, 6B, and 6C are diagrams explanatory cf
a method for forming bonding lands in the semiconductor
element-ﬁounting boarxrd of Fig. 5;
15 ~Fig. 7 is a flow chart of an example of a
manufacturing method for the semiconductor elemenc-mounting
board of Fig. 1;
Fig. 8 is a flow chart of another eﬁample cf the
manufacturing method for the semiconductor element-mounting
20 board of Fig. 1; |
Fig. 9 is a perspective view of the semiconductor
element-mounting board, explaining an example of the
manufaccuring method for the sewmiconductor element-mountin

board of Fig. 1;



- 13 -

base nenber.
pr esent
according to the eighth or 17th aspect, further conprising:

after the injecting, formng at the conductive menber a projecting
part projecting fromthe circuit board- nmounti ng face; and
perform ng plastic treatnment on the projecting 10 part so as to forma
| and to be connected to the circuit board.

According to a 21st aspect of the presentl?7 - I nvention, there is

provi ded a nmanufacturing nethod according to the 20th aspect
wherein in the formng the 15 projecting part, the method conprise:

| evel i ng the base nmenber with the conductive menber so that a

thickness of the base nmenbefid s egpal {0 a5 persh&P9ide of kg CO uctdq\ée

menber ;
20

and

to an extending direction of the through holes to formthe

According to a 20th aspect of the

“invention, there is provided a manufacturing net hod 5

thereafter, renDV|ng only the base ne

tthkneSSMASEmﬂbéﬁ&ﬁéﬂﬂr element-mounting  board, explaznlng a

10

15

20

25

different example of the manufacturing methocd £for the
gemiconductor element-mounting board of Fig. i;

Fig. 11 is a sectional view when an adhesiocon-
increasing agent is provided between the conductive members
and the base member of the semiconductor element-mounting
board of Fig. 1;

Fig. 12 is a secticnal view of the semiconductor
element-mounting board having a conductive £ilm formed to
provide the semiconductor element -mounting board of Figs. 1
and 5 with a wiring;

Fig. 13 is a diagram explanatory of providing the
semiconduétor element-mounting board of Figs. 1 and 5 with
the wiring; |

Fig. 14 is a plan view of a first hclding plate
of a mold used in manufacturing the semwmiconductcr element-
mounting board ¢f Fig. 1;

Fig. 15 is a diagranl cf how a resin material
flows in the mold used in manufacturing the semiconductcr
element-mouhting board of Fig. 1;

Fig. 16 is ‘a diagram of a seconc helding plate
and a pressure regulation mechanism cf the mold used ino
manufacturing the semiconductor element-mounting bogrd of

Fig. ;



According to a 22nd aspect of the present - invention, there is

provi ded a manufacturing nethod according to the 21st aspect,
wherein the renoving of the base nenber is conducted by any of wet
etching, dry 25 et ching, sandbl asting, and nachi ni ng.

- 14 - _ According to a 23rd aspect of the present

I nvention, there is provided a manufacturing nethod accordi ng
to the ninth or 18th aspect, wherein the wiring i s obtained by
formng the wiring by etching after platin 5 a conductor on the base
menber, or by plating only a nébégsary part to be wred. :
According to a 24th aspect of the present I nvention, there
is provided a manufacturing nethod according to the ninth or
18t h aspect, wherein the wiring 10 i s obtained by printing and heating

a conductive paste on righeipags BEBRBEional view of a different mold
used in manufacturing the semiconducter element-mounting
boafd of Fig. 1; N
Fig. 18 is a sectional view showing the structure
S of a semiconductor device according to an embodiment of th
present invention;
Fig. 19 1is a sectional wview of a different
semiconductor device from Fig. 18;
Fig. .20 is a flow chart of a wmethed for
10 manufaccuring Ehe semiconductor device of each of Figs. 18
and 19; |
Fig. 21 is a secticnal view of the structure of a
cenventional semiconductor device;
Fig, 22 1is a flow chart of a conventional '
15 manufacturing method for the semiconductor device; and
Fig. 23 is a flow chart of a conventional method
for manufacturing a semicorductor element-mounting beard.
DETAILED DESCRIPTICN OF THE PREFERRED EMBODIMENTS
Before the description of the present invention
20 proceeds, it is tc be noted that like parts are designated
by like reference numerals throughout the accompanying
drawings.
A  semiconductor element-mounting koard, a
manufacturing method for the semiconductor elemernt-mounting

23 board, a semiconductor device wusing the semiconductcer



-

According to a 25th aspect of the present S i nvention, there is

provi ded a sem conduct or devi ce, which " has a sem conduct or

el enent nounted, electrically 15 connected, and sealed to the

sem conduct or el enent - nounti ng . face of the sem conductor

el ement - nounti ng board accordi ng to the first aspect.

According to a 26th aspect of the present I nvention, there
is provided a sem conductor -device 20 according to the 25th aspect,
wherein the sem conduct or elenent is sealed by formng an end face
of a seal ant al ong a side face of tfe seniconductor el enent-nounting
board which is nearly parallel to a chicknessw se direction of

t he sem conduct or el ement-nounting board.

According to a 27th aspect of the present i nvention, there is

provi ded a net hodeflehenBiibdeiitlg tdadd, and aSeRnGEASHSE g ARt Hdi€ the

nmet hod conpri si ng: nmounting and el ectrically connecting a
plurality semiconductor device of an embodiment of the present
invéhtion will be described with reference to the drawings
in which the same parts or functiocnally equal parts are
5 §esignat:ed by the same refsrence numerals.
First, the semiconductor element:-mountiﬁg board
will be described.
A senmiconductor element-mounting board 101 shown
in Fig. 1 is generally c&lled as a carrier and corresponds
10 to the semicenductor element-mounting board 2 described
with reference to Fig. '2i. Roughly speaking, the board 101
comprises a base member 102 and ccnductive members 103. 1In
the board 101, a semiconductor element is tc be mounted aad
electrically connected at a semiconductor elément-mounting
15 face 104 by a flip-chip mounting method, and a circuit
board is to be mounted and elec-':fically connected at a
circuit board mounting face 105  of the base _member 102
opposite to the mdunting face 104.
Bach of the conductive members 103 is nearly
20 orthogonal to the mounting faces 104- and 105 of the base
member 102 and at' t:he. same time, exteands to penetrate
linearly the base member 102. The conductive members 103
are held not to be in tcuch with eack other in the base
member 102. The conductive member 1C03 is an interlayer

25 cenduction part for transmitting electric signals between



5 of sem conductor.elenents to the seniconductor el enent-

nmounti ng face of the sem conductor el enent-nounting board accordi.ng
to the first aspect; : sealing the plurality of nounted”
sem conduct or el enents sinultaneously hy neans of a sealing resin;
and 10 cutting the sem conductor el enent-nounting board

and the sealing resin at between the sem conduct or el enent s.

BRI EF DESCRI PTI ON OF THE DRAW NGS These and ot her aspects
and features of the 15 present invention will become clear from the
foll ow ng description taken in-=@&®njunction with the preferred
enbodi nents thereof with reference to the acconpanyi ng drawi ngs, in
whi ch: Fig. 1 is a sectional view showi ng the structure
20 of a sem conductor el enment-nounting board in an enbodi nent of

the present inventdn; mountin?utfa.ces 106! Yand 11952 SE6LEL ndég@"’ eb e

exanpl e of the const i lon at electrically conrecte parts
bet ween C QitivehnitienaBnbes Shele tdie SeBuROGNtMIEOr @ @ERALLIIBURLIAgoE

25 board and a circuit board of Fig. 1;

one selacted from Cu, Au, A¢, Ag, Pd and Pt cr an alloy
wire including at least one of the above metals is

S utilizable for the conductive member 103. Particularly the
conductive member 103 of Au igs preferred because of its
availability, stable quality without oxidation or the like
guality change and a low resistance for use in narrow-pitch
and multi-pin ICs.

190 ‘The conductive member 13 1is formed c¢f the
metaliic wire of, e.g., 0.1-0.15mm cdiameter and arranged
with, =.g., ©0.3mm pitch along, £for instance, peripheral
edge parts of the mounting faces 164 and 105 of the base
member 1C2. -

15 In the embodiment, the base member 102 is fcxrmed
of a resin material in one layer. The resin material
should hayg such spedific properties és good £fluidity,
250°C or higher heat resistance and 15ppm.or lower thermal
expansion coefficieht, with a&llowing plarting to the

20 mounting faces iC4 and 1¢S. Although any of thermecsetting
and thermoplastic resins is utilizable as the resin

. material, the thermosetting resin is prefera5le for its low
visccsity from the viewpoint of acdhesion to the conductive

member 103 and injecticn convenience to Ybetween the



Fig. 3 is a sectional view of a different exanple of the
constitution at electrically connected parts between ' conductive
menbers of the sem conductor el enent-nounting board and a circuit
board of Fig. 1; 5 Fig. 4 is a sectional view of a further
di fferent exanpl e of the constitution at electrically connected
parts bet ween conductive nenbers of the sem conductor el enent-
nounting board and a circuit board of Fig. 1; Fig. 5is a

sectional view showing the structure 10 of a sem conduct or
el ement -nounting board in a different =~ 21 - enbodi ment of the present

I nventi on; Figs. 6A, 6B, and 6C are di agrans expl anatory
of a nmethod for form ng bonding | ands in the sem conductor
elenent-nnunting board of Fig. 5; 15 Fig. 7 is a flow

chart = of an exaPgtctefe Pembers 1oﬂHnUﬁ&ﬁkHékn9tﬁ§th@ér&@bl&é@&o resin
sem conduct or el enent - nounti ng board of Fig. 1,

Fig. 8 is a fl ow chah asf lagoiderry@calpbelghet heetec. may Banusedtdsy iwadl.
met hod for the sem conductor el enment-nmounting 20 board of Fig. 1;
Although described ilater in detail, the
semiconductor element-mounting board 101 in the above
5 structure is obtained by locating the conductive members
103 in. molds, and injecting <the resin material whiéh
becomes the base member 102 into the molds. In contrast to
the conventional sgemiconductor element-mounting board 2,
the base member 102 and the conductive members 103 can be
10 formed in one piece ‘in the present semiconductor element-
mounting board i0L, and therefore the board 101 can be
obtained in a simplified process at 1low costs. A
manufacture lead time is shortened and productivity is
improved. The semiconductor element-mounting béérd 101
15 does not accompany a filling Z£failure which is generated
when the conductive paste is filled in cthe interlayer
conduction part 5 in the prior art, nor a malfunction even
after experiencing 1000 times or more thermal shock tests
at -55°C to 125°C. The semiconductor element-mounting
20 ‘board 101 shows improved reliability to disconnaction, etc.
Furthermore, .since the conductive member 1063 of the
mounting board 101 linearly extends in the base membar io02
between the mounting faces 104 and 165, a cenduction

resistance is decreased to be not largsr than 1mQ if a

25 metallic wire of a low intrinsic volume resistivity is used



Fi g. 9is a per spective view of t he seni conduct or el enent - nount i ng

board, explaining an exanple of the ' manuf act uri ng net hod for

t he* sem conduct or el enent - nount i ng board of Fig. 1;

- 17 - Fig. 10 S a perspective view of t he
sem conduct or el enent - nounti ng board, expl ai ni ng a

different exanple of the manufacturing nethod for the sem conduct or
el enent - nounting board of Fig. 1; 5 Fig. 11 is a sectiona
vi ew when an adhesi on- i ncreasi ng_agent is provided between the
conductive nmenbers and the base-mé#bar of the seniconductor

el enent - nount i ng board of Fig. 1, Fig. 12 is a
sectional view of the sem conductor 10 el enent - nounti ng board having a
conductive filmformed to provi de the sem conduct or

el ement - nount i ng Bear dnef ddfuctive memberan®3y W the duMkl i0%¥J;the metallic
Fig. 13 is a diagramexplanatory of providing the
wire for the conductive member 103 allows to be difficult
to Eause disconnections and can improve reliability to
breakdéwn. |
5 An arrangement interval of the conductive members
103 can be reduced in the mounting becard 101 of the
embodiment as compared with that of the interlayer
conduction parts 5 of the conventional mounting board 2.
The reason for this will be discussed kelow.’

10 The lands 18 are formed at the mecunting face 2b
of the conveaticnal mounting board 2, as indicated by
dotted lires in Fig. 2. The land 18 is required teo be
larger in diameter than'the interlayer conduction part S
formed in the conventional board 2, in other werds, an

15 interval of the incerlayer conduction parts 5 is dapendent
on the diameter of the land 18 and therefore is set larger
than required. Meanwhile, the conductive members 103 of
the metallic wire are arranged beforehand in feorming che
mouriting board 101 of the embodiment, thus eliminating the

20 unavoidable necessity in the prior art of boring the Lkase
member and burying the conductive members in the bhored
holes. At the same time, in the mounting board 101 of the
embodiment, the wiring is atctained by etcnhing oI the
mouncing face 105 which will be described later, therefcre

25 eliminating the necessity for forming lands at the mounting



sem conduct or el enent - mounti ng board of Figs. 1 and 5 wth 15 t he

W ring; Fig. 14 is a plan view of a first holding plate
of a nold used in manufacturing the sen conductor el enent- nount i ng
board of Fig. 1; Fig. 15 is a diagramof how a resin
material 20 flows in the nold used in manufacturing the sem conductor .
el enment - nounti ng board of Fig. 1; Fig. 16 is a diagram of
a second holding plate and a pressure regul ati on mechani sm of the
nold used in manuf acturi ng the sen1conductor el enent - nount i ng board
of 25 Fig. 1; 23 - Fig. 17 is a sectiona
view of a different nold used in manufacturing the sem conduct or

el enent - nount i ng board of Fig. 1; Fig. 18 is a

sectional view showi ng the structure
face 105. The interval of the conductive members 103 is

accordingly not dependent con the diameter of the land. In
conséquence of this, the intexval of the conductive members
103 can be reducgd, and the mounting board 101 becomes fit

5 to narrow-pitch, mﬁlti-pin ICs.
As shown in Fig. 3, the conductive member 103 may
be projected beyond the mounting face 105 of the mounting

board 101 of the embodiment towards a circuit board 201

thereby to constitute a projecting part 106. The
10 projecting part 106 functions as an external electrode
terminal. Cwing to the projecting part 106, a bonding

material 220, generally, sclder used for ealectrically
connecting the conductive member 103 with a land 202 on the
circuit board 201 wets and spreads on the projecting part
15 106 and is sucked to the side of the board 101 via the
projecting part 106. The provision of the projecting parts
106 allows the bonding macerial 220 in a melting state to
generate a meniscus between the projecting part 106 and
land 202 on the circuit board 201. Therefore, even when
20 the conductive members 103 are arranged, £for instance,
every Q.3mm distance in the bcard 101, such a failure as a
bridge or the like is prevented from being generated
between the adjacent lands 202 of the circuit board 201.
Accordingly, the mourting board 101 is applicable to multi-

25 pin semiconductor elements.



5 of a sem conductor device according to an enbodi nent of the .
present invention; Fig. 19'is a sectional view of a

di #f erent sem conductor device fromFig. 18; Fi g.
20 is a flow chart of a nethod- for 10 manuf acturing the

sem conduct or device of each of Figs. 18 and 19; :

Fig. 21 is a sectional view of the structure of a conventi onal

sem conduct or devi ce; Fig. 22 is a flow chart of a
conventional 15 manuf acturi ng nmet hod for the sem conductor device; and
Fig. 23 is a flow chart of a conventional?4mét hod for manufacturing a
sem conduct or el enent - nounti ng board. DETAI LED DESCRI PTI ON OF THE
PREFERRED ENMBCODI MENTS Before the description of the
present invention 20 proceeds, it is to be noted that |ike parts are

desi gnat ed by |ikeTheetbbed CErouutEny @arthtoeghayt bet lt@apersd to,
acconpanyi ng dr awi ngs. sem conduct or
el ement - nount i ng fohexahple,aa conlcaInshdpectowangsneméuniﬁqnluIm@ard 201,
sem conductor el ement-nounting 25 board, a sem conductor device
using the seni cdimt8ig. 4. The conical shape reduces a contact area
between the proyectlng part 106 and land 202. 2As a result,
5 a friction force between the projecting part 106 and land
202 is reduced, whereby a surface tension is applied from
the molten solder 220 to the projecting paft 106, enabling
the projecting part 106 to easily slide oa the land 202. A
front end paft 106a of the prcjecting part 106 is hence
10 positioned at a central part of the land 202 owing to a
self alignment effect. : A pcsitional shif; of the mcountcing
board to the lands 202 spaced every 0.5mm can be prevented
' even when the semiconductor element is mounted to the
circuit board 201 with a mounting positional accuracy of
15 +£0.1lmm.

The above projecting part 106 may be formed in a
semicircular sectional shape as indicated in Fig. 5 to work
as a bonding land 120 to be electrically connected to the
wiring on the circuit board 2G1. The bonding land 120 is

20 obtained in a flcw of prccedures of Figs. 6A-6C.
The projecting parts 106 are formed E£irst as
~ described above. In Fig. 6B, the projeéting parta 106 are
arranged in a mold 121 designed toc shape the projecting

parts 106 in a required form. That is, an upper mold unitc

25 of the mcld 121 has a flat surface capable of coming into



el ement - nounti ng board, and a manufacturing nethod for the

sem conduct or device of an enbodi nent of theé present I nvention wll
be.described with reference to the draw ngs in which the sanme parts
or functionally equal parts are 5 - designated by the sane reference
nuner al s. First, the sem conductor el enent-nounting board
w Il be described. A sem conductor el enent-nounting board
101 shown in Fig. 1 is generally called as a carrier and
corresponds 10 to the sem conductor elenent-nounting board 2

descri bed with reference to Fig.-25 -Roughly speaking, the board 101
conpri ses a base nenber 102 and conductive nmenbers 103. In t he board
101, a sem conductor elenent is to be nounted and electrically
connected at a semiconductor el ement-nounting 15 face 104 by a

flip-chip mounting, ngq'_tha@ﬂe sGHELAH tctppbosu: Pgatfle! B0 19:.59%18% ggﬁand

electrically connecte clircui oard nounting face
base menber 102 and a QRRRE WR1HO iR NERINEREImbaGE 1204 .has hemispherical

Each of the conducti.ve nmenbers 103 is nearly 20 ort hogonal to the

mounti ng faces lOdecasss0®rofitsheurfisee. A pressure is applied from above
and below by the meld 121, thereby changing the projecting

5 parts 106 into the shapes <of the recesses of the mold.
Thus, the bonding lands 120 are molded.

The bonding 1land 120 is larger cthan the
conductive member 103 in diameter. ©preventing the
cohductive member 103 from being separated from the

10 mounting board 101 because of shocks, etc. Experiments
show that a shape of the solder used when the mounting_
board 101L is mounted to the circuit bocard 201 is changed
depending on the shape cf the bonding land 120 formed at
the mounting board 10i. A sufficient- bronding strength can

15 ke secured between the mounting board 101 and the circuit
board 201 if the bonding land 120 is processed into the
required shape. Since many bonding lands 12C¢ of the
required shape are obtained at one time in the process, the
manufacture lead time can be shortened. The semisphnerical

20 front end of the conductive member 103 changes modsrately
to the mounting face 105, therefore eliminating the
concentration of stress resulfing firom a thermal expansion
difference or the like, thus eﬁhancing reliability.

The pro'jecting parts 106 may be formed by

25 prcjeccting the conductive members 103 to the side cf the



menber 102 and at the sane tine, extends to penetrate - linearly the
base menber 102. The conductive nenbers 103 are held not to be in
todch with each other in the base menmber 102. The conducti ve
menber 103 is an interlayer 25 conduction part for transmtting

el ectric signals between - 20 -
the nmounting faces 104 and 105, corresponding to the conventi onal
via hole or through hole. A netallic wire of one selected from Cu,
Au, Al, Ag, Pd and Pt or an alloy wire including at |east one of the
above netals is .5 utilizable for the?&onductive nmenmber 103
Particularly the conductive nenber 103 of Au is preferred because of
its avai lability, stable quality w thout oxidation or the |ike

qual ity change and a | ow resistance for use in narrow pitch and

multi-pin IC. 18ircuit board 2OIh%veEOEQQC$6Uﬁ*1&3“?¥3e 153 inl $nel QHARL-

of the netallic wire of, e.g. . I 5m™di anet er an arranged
described example. Instead, the projecting parts 106 can

be obtained by removing the base member 102 at the side of
the mounting face 105 thereby tc¢ project the conductive
5 members 103, which will be depicted below.

Specifically, as shown in Fig. 2, the mounting
board 101 is molded so that the semiconductor element-
mounting face 105 of the board 101 is even with end faces
of the conductive members 103, and thereafter the base

10 member 102 is removed to be a predetermined thickness,
e.¢., by dry etching, sandblasting, buffing or with the use
of a strong alkali solution, etc. The removing method is
different for the resin material used in the base member
1902, For instance, when an epoxy resin is used for the

15 base member 102, reactive ion etching (RIE) is selected.
Only the base member 102 is dry-etched with using 022 as an
atmospheric gas by S0scem at 30mTorr and 300W cutput.

Since it is p0351b1e to remove the base member
102 alone in the above method, the prcjecting parts 106 can

200  be formed in the mcunting board 10: aftsr the base member
102 is formed and cut to a predetermined size. Even if the
mcunting board 101 does not have a reguirsd bonding’
strength as it is, the required strexngth can be obtained by

the process of shaping the bonding lands as above in the

25 = mounting board 101.



with, e.g., 0.3mmpitch along, for instance, peripheral edge

parts of the nounting faces 104 and 105 of the base menber 102. 15
I n-the enbodi ment, the base nenber 1.02 is forned of a resin
material in one |ayer. The resin material . shoul d have such
specific properties as good fluidity, 250[ err] C or higher heat

resi stance and | S5ppm or | ower ther mal expansi on coefficient, wWth-
allowing plating to the 20 nounting faces 104 and 105. Al though any
of thernosetting and thernoplastic resins is utilizable as the resin
material, the thernosetting resin is pref2@rable for its | ow

viscosity fromthe viewpoi nt of adhesion to the conductive menber
103 and injection convenience to between the

- 21 - conductive nmenbers 103. However, the thernoplastic resin

foﬂoﬁéhlIgg;grfggztalIg?2¥nerwﬁﬁbﬁag?§#%$$‘ufﬁgtﬁédmelEggnicgﬁghcto?bove

el enent - nount i ng Jagakdndlicbp tBferi®itiounting board 101 will now be
described.

In step 101 in Fig. 7, the conductive members io3

5 are arranged in the mold to form a conduction part between

the mounting faces 104 arnd 105. This process corresponds

to step 14 of Fig. 23 related to the manufacture of the

conventional semiconductor element-mounting kboard 2, i.e.,
fcrming of holes by punching a ceramic green tage.

10 In the emboéiment, 65 grid-like conductive
members 103 are forﬁed at one time. In step 102, the resin.
paterial is injected into the mold so as to form the base
member 102. - At thié time, the resin material is £illed
also in between the ccnductive members 103. After the

15 semiconductor elemenc-mounting board 101 is molded in this
manner, in step 103, the wiring is formed on the mounting
faces 104 and 105 of the mounting board 101,

As is clear in comparison between Figé. 7 and 23,
the manufacturing process cf the mounting koard 101 in the

20 embodiment can be considerably simplified, whereby the
mounting board 101 can be mamufactured at low costs.

| A step 104 is preferably added between the steps
102 and 103, as indicated in Fig. 8, to machine the molded
semiconductor element-mounting board. The machiring in

25 step 104 is, for example, cutting'of the mounting board to



5 structure is obtained by |ocating the .conductive nmenbers 103
in nolds, and injecting the resin material which becones the base
menber 102 into the nolds. In contrast to t he conventi onal

sem conduct or el enent - nmounti ng board 2, t he base nenber 102 and the
conductive nenbers 103 can be 10 forned in one piece in the present

sem conduct or el enent - nmounti ng board 101, and therefore the board
101 can be obtained in a sinplified process at |ow costs. A
manufacture lead tinme is shortened and productivity is | nproved.

The sem conductor el enent-nounting boar2B 101 15 does not acconpany a
filling failure which is generated when the conductive paste is
filled in the interlayer conduction part 5 in the prior art, nor a
mal f uncti on even after experiencing 1000 tinmes or nore thermal shock

it o Sl LR o B SIS e semer

el enent - nount i ng a2 OWs inproved r

di sconnection, etgiock 107 FePdd¥RnRBECLYSEREEn! BuSTIdidEHe e 1TREBEAin]l @3 gOf
t he nmounting board 101 linearly extends in the base nenmber 102

between the noustiang faoesxl dldougmdstd®d, 103 =odndikR i 68 cut along a
resistance is decreased to be not larger than Inferr] if a 25  netallic
wire of a |ow interrsing voinaeldhsisq thaty Ghe (ghape of the mounting board

5 101 can be determined without any limitation tc the using
mold. According to the embodiment, after the base member
block 107 is formed by the 17x12mm mold, the block is
machined to 15x6mm rectangles in step 104, to which the
wiring is provided on the .mounting faces 104 and 105 in

10 step 103.

Alternatively; as shown in Fig. 10, when the_base
member block 107 is formed, the base member block 107 can
be cut to layers along cutting lines 108. ir this case,
conductive members 103 are exposed on the mcunting faces

15 104 and 105 of the cut mounting board 101I. Cutting by a
wire or a2 metal élitting saw, etc. is considered for the
above cutting method, but grinding' ig preferable in terms
of accuracy at cutting faces and productivity. In the
embodiment, the base membe:; block 107 is cut by rotating a

20 blade with abrasive grainé oi artificial diamond at
8000rpm. After the base wmember block 167 is cut to a
predetermined thickness, the wiring is formed at necessary
parts of the mounting faces 104 and 10S of the mounting
board 101 as mentioned before. Although a plurality of

© 25 semiconductor element-mounting boards 101 are cut out from



- 22 - for the conductive nenmber 103. The use of the netallic
wire for the conductive nenber 103 allows to 'be difficult to cause
di sconnections and can inprove reliability to br eakdown. 5

An arrangenent interval of the conductive nenbers 103 can be reduced
in the nounting board 101 of the enbodi nent as conpared with that of
the interlayer conduction parts 5 of the conventional nounting board
2. The reason for this will be discussed below 10 The
| ands 18 are forned at the nounting face 2b of the conventi onal
mounting board 2, as i.ndicated by “dtted lines in Fig. 2. The | and
18 is required to be | arger in dianmeter than the interl ayer
conduction part 5 formed in the conventional board 2, in other
words, an 15 interval of the incerlayer conduction parts 5 is dependent

on the dianeter oftid@dsnthemBeanBlédicrf0ria: itheSabovér §€écription EdNFig
required. Meanwhile, the conductive nmenmbers 103 of the netallic
wire are arranged Ikf oneddieba rtd osag ngedeesheet of mbhat mognbosg dbéatd o0l
t he enbodi nent, thus elimnating the 20 unavoi dabl e necessity in the
prior art of_borirﬂ?ﬁl¥§ gpsained from the base member block 107.
As described hereinabove, since a plurality of
5 semiconductor element-mounting boards 101 can be
continuously manufactured from one base member block 107
simply by the addition of the cutting process to the base
member block 107 produced irn a simplified manner as
compared wiEh the prior art, the manufacturing method of
10 the embodiment shcrtens the manufacture lead time and costs
low.

Now, the semiconductor element-mounting board 101
having imprcved tight ccntact and adhesive properties cf
the conductive members 103 to the resin materiai

15 constituting the base member 102 will be described below.

In many cases, c¢ircuits formed on a circuit-
forming face of the semiconductor element are oﬁ silicon or
aluminum vapor-deposited film, that is, considerably weak
to. water andéd ions, etc. Therefore, the semiccnductor

20 . element is generally sealed when mounted. In this case, if
the corductive members 103 are poorly adhesive to the resin
material in the mounting board 101, the ﬁater invades from
an interface between them and the board falla in a
reliakility test, specifically, pressure coocker test (FCT).

25 A bonding layer becomes zonseguently necessary to keep the



menber and burying the conductive nenbers in the bored holes. At .. ..
the sanme tinme, in the nmounting board 101 of the enmbodi ment,. the = 7
wiring is attained by etching of - the nounting face 105 whi ch

will be described later, therefore 25 elimnating the necessity for
formng | ands at the nounting -

23 - face 105. The interval of the conductive nenbers 103 is
accordingly not dependent on the dianeter of the land. 1In

consequence of this, the interval of the conductive nenbers 103 can

be reduced, and the nounting board 101 bectfres fit 5 to narrow pitch,

mul ti-pin |Cs. -~ As shown in Fig. 3, the conductive nenber

103 may be projected beyond the nmounting face 105 of the nounting

board 101 of the enbodinent towards a circuit board 201 thereby to

constitute a proj&ehidid vePdhbab 103 full*Thﬁn %Q ht R&Qb%&#'”@&@?rkhe
106 functions as —an external electrode
proj ecting part 10£es ﬁiﬁgﬁaﬁxaq
In the embediment, anr adheeion-increasing agent
109 is applied to contactc faces 103a of the conductive
5 members 103 to the resin material, as in Fig. 11. The
presence of the adhesion-increasiﬁg agent 109 improves
tightly contacting and adhering properties of the contact
faces 103a and base member 102, so that the invasion of
water and ions to the contact faces 103a can be prevented.
10 The adhesion-increasing agentc 109 used is the semiconductor
sealant resin in the embodiment.
After the adhesion-increasing agent 109 is
applied to the conductive members 103, the semiconductor
element-mounting.ﬁoard 101 is subjected to the reliability

1s test, the regult c¢f which is shown in Table 1.

PCT: 121°C, 2atm, 300 hours later

Board Without Agent Board With Agent ﬂ

Disconnected 25 hours later | Disconnection not generated “
w

20 As is clear from Table 1, a disconnecticn is not

caused because the adhesgicn-increasing agent 109 is applied



material 220, generally, solder used for electrically _ connecting the
conductive nenber 103 with a land 202 on the _ circuit board 201 wets
and ‘spreads on the projecting part 15 106 and is sucked to the side of
the board 101 via the projecting part 106. The provision of the
protecting parts 106 allows the bonding material 220 in a nelting
state to generate a neni scus between the projecting part 106 and
| and 202 on the circuit board 201. Therefore, even when 20 t he
conductive menbers 103 are arranged, _for _instance, : every 0.3mm
di stance in the board 101, such a failure as a bridge or the like is
prevented from bei ng generated bet ween the adjacent |ands 202 of the
circuit board 201. Accordingly, the nounting board 101 is applicable
to multi- 25 pi n sem conductor el enents.
- 24 - to the cOnduecbive pempery | XOP .parThd Ofowshidge dosyel ddit ds
for exanple, a conical shape towards the circuit board 201, as in
Fig. 4. The coni c&hushiperevssldas rgléani bty ar ea
. The adhesion-increasing agent 109 is not limited
to the above-mentioned semiconductor sealant resin, and any
s material can be used so long as it improves the adhesive
and tight contact prcperties between the conductive member
103 and the base member 102.
In order to improve the tightly contacting and
adhesive properties between the ccnductive members 1903 and
10 base member 102, the contact faces of the cenductive
members 103 to the base member 102 may be processed to be
rough, instead of applying the adhesion-increasing agent
109. |
Next, the step 103, in other words, how to form
15 the wiring ir the mounting board 101 will be detailed,

Fig. 12 1is a sectional diagram of the
semicoﬁductor element-mounting face 104 of the mounting
board 101. As shown in Fig. 12, a conductive film 122 is
formed on the mounting face 104. As the resin matarial for

20 the base member 102 cf the mounting beard 101 is used LCP
Sumika Super E&510P produced by Sumitomo Chemical Company,
Limited and the conductive film 122 is plated to the
mounting face 104 through an acid/alkali process. As a

result of the plating, minute recesses 123 are formed in

25 the mounting face 104 ¢f the rase member 102 of the



between the projecting part 106 and | and 202. As a result, 5 a friction
force between the projecting part 106 and | and 202 is reduced,
whereby a surface tension is applied from the nolten solder 220 to
the projecting part 106, enabling the projecting part 106 to easily
slide on the land 202. A front end part 106a of the projecting part
106 is hence 10 positioned at a central part of the land 202 owing to a
self alignnent effect. A positional shift of the nounting board to
the | ands 202 spaced every O 5nm can be prevented even when the

sem conductor element is nounted to the -~ 32 - circuit board 201 with a
nmounti ng positional accuracy of 15 [err] 0. 1mm The
above projecting part 106 nmay be fornmed in a : sem circul ar sectiona
shape as indicated in Fig. 5 to work as a bonding | and 120 to be

el ectrical ly connegb@gk iy théard 101 a4 'dWEmORnl M GGI neui t Meardinddion tha
bonding land 120 is 20 obtained in a flow of procedures of Figs. 6A-6C.
The projecting parbe $86ured Betweet fthesicoaductive fidesdrddbechdlibmse member
Fig. 6B, the projecting parts 106 are_ __arranged in a nold 121 '
desi gned to shape 1#2 pwdhactpPngn anchorpafifecto®s rrandusgarsedeposited TRAt
I's, an upper nold ugit 25 of .the nold 121 has a f.l at iyrface capabl e af
com na i ‘the recesses 123. Moreover, a metallic bond is generate
ginto
5 at an interface 124 betwszen the conductive f£iim 122 and
conductive member 103, thus bonding the conductive £ilm 122
and conductive member 103 st:.fongly.
The wiring is formed by 'etching this conductive
£film 122. In another way, the conductive f£ilm 122 is
10 plated only to a part to be wired.
In an example of Fig. 13, the wiring is obtained
by printing of a conductive paste. Reference numerals in
Fig. 13 are: 125 a mask; 126 a squesgee; and 127 a
conductive paste. The conductive paste 127 in the
18 embodiment is obtained by dispersing copper particles in an
epoxy resin, and as the ‘resin material of the conductive
paste 127 is used LCP XYDAR G330 produced by Nihon Sekiyu
Kagaku Xabushiki Raisha. After the wiring is formed on the

mounting faces 104 and 1905 by printing as shown in Fig. 13,

the resin material of the conductive paste 127 is heated

(3]
«

and set, thereby completing the wiring prccess. Although a
proper viscosity of the rasin material of tha conductive
paste 127 differs depending on a wiring pitch, if the
viscosity is adjusted tc be a reciuired value, defects such

25 as oozing or shortcircuits, etc. can be avoided. The.



- 25 - contact with the surface opposite to the nounting face
105, and a lower nold unit of the nold 121 has hem spherica
recesses on its surface. A pressure is applied from above and
bel ow by the nold 121, thereby changing the protecting 5 parts 106
into the shapes of the recesses of the nold. Thus, the bonding | ands
120 are nol ded. The bonding land 120 is larger than
t he conductive nenber 103 in di aneter, preventing the
conductive nenber 103 from being sep ted from the 10 nount i ng
board 101 because of shocks, etc. Experitrent s show t hat a shape of
t he sol der used when the nounting board 101 is nounted to the
circuit board 201 is changed dependi ng on the shape of the bonding

| and 120 forned at t he mounting board 101. A sufficient bonding
strength can 15 wikind esbtstiedetineenithmrethodt 140f bnarirch) Hefedeishe Even
circuit board 201 if the bonding |and 120 is processed into the
required shape. resithcenateuiglsbordi ngontphasing2(prase tdam display an

required shape are_gbtained at one tire in the process he ,
manuf acture | ead t?‘i}?%’aﬁ? bEEEFRItndB. thmeWiEtRSpherTithe the conductive

paste 127 used in the embodiment has copper particles
5 dispersed in the epoxy resin, for instance, a sintered
paste using individual dispersion superfine particles
produced by Shinku Yakin Kabushiki Kaisha may be used, in
whicﬁ case the same effect can be achieved.
According to the above wiring method using the
10 conductive paste 127, it is possible to form conductors
even in the base member 102 with the conductive film 122
unable to be plated. Therefore, any resin material with
required characteristics is selectable for the base member
102 irrespective of whether or not the conductive f£ilm 122
135  can be platgd to the resin material. The method enables a
wide variety of semiconductor elements to be mcunted onto
the mounting board{
The mold for molding the above semiconductor
element;mounting board 101 will be described.
2¢ Fig. 14 is a plan view of a first rnolding plate
110 constitutiﬁg one wall face of the mold and holding one
axial ends of conductive members 103. In Fig. 14, the
conductive members 163 extend in a direction orthogonal to
a sheet of the drawing._ A plurality of injection openings

25 111 are fermed penetrating through the first holding plate



20 front end of the conductive member 103 changes noderately to

the mounting face 105, therefore elimnating the concentration
of Stress resulting froma thermal expansion difference or the I|ike,
t hus enhancing reliability. " The projecting parts 106
may be fornmed by 25 projecting the conductive nenbers 103 to the
side of the - 26 -

circuit board 201 over the nounting face 105 in the above-

descri bed exanple. Instead, the projectin 4p_arts 106 can be
obt ai ned by renoving the base nenber 102 al”the side of t he
nmounting face 105 thereby to project the conductive 5 menbers 103,
which will be depicted bel ow. Specifically, as shown in
Fig. 2, the nounting board 101 is nolded so that the sem conductor
el ement - nmoudt iing thec ecdifffogonalhalilreakdorOboi sasevem whijbcend fresdsn
of the conductive nmenbers 103, and thereafter the base 10 menber 102

is renpved to be ampre¥itaker AlhedntehitbRnaedd to form the base member 102.
Theﬂinjeétion openings 111 are arranged, as is obvious'fiom
Fig. 14, symmetrically to each.other with respect to every

s one conductive member 103.

Since the injection openings 111 are formed at
the above pbsition to the conductive member 103, when the
resin material 112 flows aleng the sgide face of the
conductive member 103, the conductive member 103 is less

10 influenced by a force applied from the resin material 112
in a direction orthogecnal to the axial direction.
Therefores, the conductive members 103.can be buried in the
base member 102 while maintaining their positional accuracy
in the arrangement. In comparison with the case where the

i5 resin material 112 is injected irto the mold through a
gsingle injection opening, a positional sghift of the
conductive member 103 cén be limited to be 10% or lower.
Accordingly, the mounting board 101 carn be improved in
yield.

20 Fig. 15 shows the bkehavier of the resin material
112 flowing in the axial direction in the periphery of the
conductive members 103. The resin material 112 runs in a
direction indicated by arrows 113. The resin material 112
becomes wide in diameter after entering the mold through

25 the irnjection openings 111, induding the conductive members



e.g., by dry etching, sandblasting, buffing or with the use of a
strong al kali solution, etc. The renoving nethod is different for
the resin material used in the base nenber 102. For instance, when
an epoxy resin is used for the 15 base nenber 102, reactive ion etching
(RIE) is selected. Only the base nenber 102 is dry-etched with
using 2 as an at nospheri c gas by 50sccm at 30niforr and-300W

out put . Since it is possible to renove the base nenber

102 alone in the above nethod, the prOJectlng parts 106 can 20 . be
formed in the nounting board 101 after the3base menber 102 is forned
and cut to a predeterm ned size. Even if the nmounti ng board 101 does
not have a required bonding strength as it is, the required strength
can be obtai ned by t he process of shaping the bonding | ands as above

in the 25 nmoung bﬁ‘gtBOEHed ﬂc%]a.tlonally shifted by forces which depend on
- 27 - manuf act uri ng nmet hod for the Tabove
sem conduct or eIenhatvﬂsmwﬂiuxganﬂoanderiﬁé.spuéd cfnale lesin material 112.
Howéver, ‘as 1is clearly shown in Fig. 15, a hydrostatic
pressure is impressed uniformiy to the conductive member
5 103 £rom the periphery because the conductive member is
free from an exﬁensi’on stress due to a fountain-like £low.
of the resin material 112, and accordingly, the conductive
member 1032 can be prevented from being rositionally shifted
even when the resin material 112 enters the mold.

10 In Fig. 16 is illustrated a mechanism for more
efficiently restricting the ©positional shift of the
conductive member 103 subsequent to the injecticn of the
resin material 112. |

Referring to Fig. 16, the other ends of <the

15 conductive members 103 zre held by a second holding plate

114 which constitutes cne wall face of the mold and is

movable in the axial directions of the conductive members

103. A pressure regulation mechanism 115 is get %o the
second holding plate 114, which acts as follows. The
20 pressure regulation mechanism 115 impresses a tensile force

to the conductive members 193 both ends of eaéh of which
are'held by the first and second holding plates 110, 114,
SO0 as to prevent the conductive membars 103 from bej.ng bent
or positionally shifred when the resin wmateria: 112 is

25 injected in the mold. Mcre specifically, the pressure



descri bed. In step 101 in Fig. 7, the conductive nenbers
103 5 are arranged in the nold to forma conduction part between
the*nounting faces 104 and 105. This process corresponds to step 14
of Fig. 23 related to the manufacture of the conventi onal

sem conductor el enment-nounting board 2, i.e., form ng of holes by
punching a ceram c green tape. 10 In - the enbodinent, 65
grid-like conductive menbers 103 are formed at one tinme. 1In step
102, the resin material is injected into the nold so as to formthe
base menber 102. At this tinme, thééresin material is filled

al so in between the conductive nmenbers 103. After the 15

sem conductor el ement-nmounting board 101 is nolded in this manner ,
in step 103, the wiring is formed on the nounting faces 104 and 105
of the mounting bogedyifdion mechanism 115 méVed kel GRkohd EOIPAI Wihte 114
between Figs. 7 an 3, the manufacturing process of the Tounti ng
board 101 in the 2R theerdddlnelilrectdbnbeofC ¥hei desndayivei fpmbékredio3 in

wher eby the mounting board 101 can be manufactured at |ow costs.
A step 104 is pref scaptdanckicditivtaneditidnenceepetween an iplzcipibn OBresaure
indicated in Fig. 8, to nmachine the nol ded sem conduct or

el enent - mount i ng gbarhe Ies*ﬁe““ﬁﬁEﬁFﬁiﬁéziﬁnd2§ pregsyre) @ the fpressure
exanpl e, cut%lng OLe&QfEPR%chQgh£§¥g§lif@. Concretely, an elastic member

such as a spring, a leaf spring, etc. can be used for the
pressurs regulation mechanism 115, or a compressive fluid,
particularly, air is preferable from the economic viewpoint
in adéition to its easy-to-regulate convenience.

10 In th presence .of _the pressure regulation
mechanism 115 as above, when the resin material 112 flowing
into the mold from the injection openings 1il applies the
pressure tco the second holding plate 114, the second
holding'plate 114 is moved thereby to add the tension to

15 the conductive members 103. The conductivé members 103 can
be bent less owing to this tersion. Since the  second
holding plate 114 is movable, the tension acting to the
conductive members 103 when the resin material 112 entérs
the mold can be adjusted, making it possible to increase

20 the injection pressure of the resin material 1:i2.

If a pressuring mechanism for the conductive
members 103 is fitted to the second holding plate 114, when
the conductive members 103 are sequentially sent into the
mold and the pressure.regu'ation mechanism 115 is moved

25 stepwise in the right. direction of the drawing, the



- 28 - , a predeterm ned size. More specifically, a base nenber
bl ock” 107 represented by chain doubl e-dashed lines in Fig. 9 and
forrred through steps 101 and 102 is cut along a cutting line 108, so
t hat the shape of the nounting board 5 101 can be determ ned w t hout
any limtation to the using nmol d. According to the enbodi nent,

after the base nenber bl ock 107 is fornmed by the 17xl2nm nol d,

the block is machi ned to 15x6mmrectangles in step 104, to which the
wiring is provided on the nounting faces 104 and 105 in 10 step 1.03.

Al ternatively, as shown in Fig. 10, when-th& base menber bl ock 107
Is forned, the base nenber block 107 can be cut to layers al ong
cutting lines 108. 1In this case, conductive nmenbers 103 are exposed
on the mounting faces 15 104 and 105 of the cut nounting board 10I.

Cutting by a coMBidir Bfe etlezb Shhtbé NGeiittriQlly MS1888StslerLepdRive
t he - above cutting nethod, but grinding is preferable in terns
of accuracy at cutpredetfamenedndamgttiect ivhiaty.is, donttiheously molded as in
hoo§ molding.
The structure of ancther mold will be depicted'
5 with reference to Fig. 17.
In comparison with the mold described with
reference to Figs. 14 and 16, the mold of Fig. 17 has
injection openings for the vresin material 112 at a
different position. That is, in the meld in Fig. 17, the
10 injection openings 118 are formed in the wvicinity cf a
third holding plate 116 holding one ends of the conductive
members 103 and are inciined an-angle allowing the resin
material 112 to flocw towards holding parts between the
conductive members 103 and third holding plate 116 to a
15 central part qf-the third holding plate 116. Seen from a
plane of the third holding plate 116; at least twd
injection openings 118 are 'arranged opposite to each othef.
The afcrementioned angle, locaticﬁ and opening diameter of
the injection openings 118 act to <reduce the force
20 impressed to the conductive members 103 and depend on a
melt viscosity and a solidification speed of the resin
materiai 112.
Cwing to the injection openings 118 arranged aé
above, the resi'_n material 112 flews ways indicated by

25 arrows 112 in Fig. 17 into spaces 117 in the mold. The



enbodi nent, the base nenber block 107 is cut by rotating a 20 bl ade
with abrasive grains of artificial dianond at 8000rpm After
t he base nmenber block 107 is cut to a predet ermi ned thi ckness, the
wiring is forned at necessary parts of the mounting faces 104 and
105 of the nmounting board 101 as nenti oned before. Al t hough a
plurality of 25 sem conduct or el enent - nounti ng boards 101 are cut out
from - 29 - t he base
menber bl ock 107 in the above description and Fig. 10, needless to
say, one sheet of the nounting board 101 38 - may be obtained fromthe
base nenber bl ock 107. As described here in above, since
a plurality of 5 sem conduct or el enent - nount i ng boar ds 101 can
be conti nuously manufactured from one base nmenber bl ock 107

sinply by the add%&hg@c&vg hem?m,g#sng 00  Bd heohASBiced £rodf®Miin

bl ock 107 produced in a sinpl manner conpared with the pr?br
art, the manufact gesie:smingd shiftdd tot rtmeenia@glwemstshmx enszt hinjected
nanufacture | ead time and costs

from the direction almost orthogenal to the axial

directions of the conductive members 103. This will be
5 proved, for example, from the amount of a bend of a
cantilever.

A deflection amount y at a position x from a
fixed end of the canﬁilever is expressed as follows,
suﬁposing that a uniform distributed load p is applied to

10 the cantilever: '
y=px%/8EL
wherein E is a Young’'s modulus and I is a second moment of
are of the conductive member 103. The uniform distributed
load p is applied in the form of a drag D to a fluid. D is
15 represented:
D=CppV3s/2
wherein Cp is a drag coefficient of an object and a
dimensionless number depending on a shape cf the object, p
is a density of the flui&, vV is a velccity of the f£fluid,
20 and S is a projected area of the conductive membexr 103 ﬁo a
face vertical to the flow of the fluid.

The above fluid is namely the resirn material 112
and therefore is estimated to have a dehéity cf 1. The
deflection amount y of the conductive " member 163 is

25 accordingly obtained by:



| ow. . Now, the sem conductor el enent-nounting board 101

havi ng i nproved tight contact and adhesi ve properties of t he
corductive nenbers 103 to the resin material 15 constituting the
base nmenber 102 will be described bel ow I n many cases,
circuits forned on a circuit- form ng face of the sem conductor

el enent are of silicon or al um num vapor -deposited film that is,
consi derably weak to water -and ions, etc. Therefore, the

sem conductor 20 el enment is generally seal ed when nounted. ~ In this
case, if t he conductive nenbers -13® are poorly adhesive to the resin
material in the nounting board 101, the water invades from an

i nterface between them and the board fails in a reliability test,
specifically, pressure cooker test (PCT) 25 A bondi ng | ayer becones
consequently necessary to keep

- 30 conducti ve %béw f53/%ﬁny in tight contact with the

The deflection amount of the conductive member 103 can be
redu;ed. by making the £luid to direct the fluid, i.e.,
resin material 112, to the holding part of the ccnductive
5 member 103 in the wvicinity ¢f the third holding plate 116
as much as possible.
The same effect can be accomplished also by
reducing a length of the conductive member 103 in the space
117 £illed with the resin material 112. Although the
10 forsgoing description is related to the cancilever, the
same principle goes true for a both end-fixed beam, because
the denominator 8 simply changes te 384.
Each amount of the positional shifts of the
conductive members when the injection openings 118 are
15 provided as in Fig. 17 and when cne injectior opening is

formed is indicéted in Table 2.

Table 2
e — -
“ One injection opening Embodiment
l 400um Soum
= o
20 As is clear from Table 2, the shifting amount is

favorably decreased in Fig. 17.



resin material. In the enbodi ment, an adhesi on-increasing

- agent 109 is applled to contact faces 103a of the conductive 5
merbers 103 to the resin material, as in Fig. 11. The presence of
t he adhesi on-increasing agent 109 i nproves tightly contacting and
adhering properties of the contact faces 103a and base nmenber 102,
so that the invasion of water and ions to the contact faces 103a can
be prevented. 10 The adhesi on-increasing agent 109 used is the
sem conduct or seal ant resin in the enbodi nent.

After the adhesion-increasing agent -10® -is applied to the
conductive nenbers 103, the sem conductor el enent - nounti ng board
101 is subjected to the reliability 15 test, the result of which is
shown in Table 1. Table 1. PCT: 121ferr]C, 2atm

300 hours | ater a d W t. _Agent . ~goard VVth e

D sconnected 25 hours Iater 388%§E§ﬁﬁ%%1 nSF %ﬁ%ratgg a%% é%éfied
As is clear fromJaplfedand Qéé&amacta&nthé ﬂlghu;.a._turuf@u'§§€]h$@cfa§e chige
adhesi on-increasing agent 109 is applied

semiconductor element-mounting board 101 which is descriked

referring to Figs. 7 and 8, in tke mold for forming the

5 base member 102 of the mounting board 101 which is

described with reference to Figs. 14-17. As will be

' described hereinbelow, the mounting board carr be

manufactured by inserting the cocnductive members 103 after
forming irnsertion holes for the conductive members 1C3.

10 Specifically, columns ¢f a predetermined size are
erected in the mold having a space of a reguired size, or
the mold provided with columns of a predetexrmined size is
prepared. Then, the resin material 112 is injected to the
spaces in conformity with conditions required for the

15 mounting koard. Ohly the set resin material 112 is taken
out from the mecld thereafter. The bass member with holes
is obtained in this manner. Subsequently, conductive
members of the same size as the holes are inserted into the
holes of the base member cr the conductive paste is filled

20 in the holes. The conductive memkers or conductive paste
become a path transmitting electxic signals rcem the
semiconductor element-mounting face to the circuit board-
mounting face of the mounting board.

Although every one hole is corventionally

25 p*ccessed for each layer constituting the mounting bkoard so



-31 - to the conductive nmenbers 103. The nmounting board 101 is
thus inproved in reliability. - The adhesi on-i ncreasi ng
agent 109 is not limted to the above-nenti oned sem conduct or

seal ant resin, and any 5 material can be used so long as it inproves
t he adhesive and tight contact properties between the conductive
menber 103 and t he base nenber 102. - In order to
i nprove the tightly contacting and adhesi ve properties between the
conductive nenbers 103 and 10 base nenber 102, the contact faces
of the conductive nmenbers 103 ro%the base nenber 102 may be
processed to be rough, instead of applying the adhesion-increasing
agent 109. Next, -the step 103, in other words, how
to form 15 the wiring in the nDuntlng board 101 will be detail ed.

Fig. 12 is asSeEd| Yktlain AERET aBnRiceichhepart, theﬁeHbGGEdQQQéELbed
el enent - nDuntlng face 104 of the nounting board 101. As shown

in Fig. 12, a condagbfaecdzing J:Rél:hcﬁi enables f elneltamedise foumitimn fatea
104.  As the resin material for
plurality of holes, restricting the processing cost to low.
Moreover, since the columns for forming the holes
5 are fixed to the mold, the positional shifts brought about
in the conventional punching method are eliminated, so that
the conduction parts can be defined accurately.
The whole surface of the base member including
inner walls of <the holes are ornce plated to form
10 conductors. Conductors c¢f an unnecessary part except a
necessary part are removed by etching or the like wmanner,
whereby the wiring is obtained. h
: ' Plating facilities conventionally . used for
manufacturing of printed circuit boards is made use of in
15 the above method, thus requiring no investment in
facilities.
Using the mounting board 101, a semiconductor
device 130 obtained by mounting/ electrically connecting a
semiconductor element to the mounting £face 104 of the
20 mounting board 101 described above will be depicted wit
reference to Figs. 18-20.
In step 1lil of Fig. 20, projecting electrcdes 134
are formed on electrode parts 133 at a circuit formation
face 132 of a semiconductor element 131. Zach prcjecting

25 electrode 134 is levelad in step 112, and a corductive



20" t he base nenber. 102 of the nDuntfhg board 101 is used LCP

Sum ka Super E6510P produced by Sumitono Chenical Conpany, Limted
and the conductive film 122 is plated to the nounting face
104 through an acid/alkali process. . As a result of the plating,

m nute recesses 123 are forned in 25 the nmounting face 104 of the
base nenber 102 of the ' - 32 -
nounting board 101 as shown in Fig. 12. The adhesi on can be secured
bet ween the conductive film 122 and base nenber 102 owi ng to an
anchor effect of conductors deposited in 42 - the recesses 123.

Moreover, a netallic bond is generated 5 at an interface 124 between
t he conductive firm 122 and conductive nmenber 103, thus bonding the
conductive film 122 and conductive nmenber 103 strongly.

The wiring is for y1$4 C drfale d ks

anot her way, the con%uct?% v{e’é %598& Hﬁ L B oz}t cgilr‘ﬁl g‘?o a dpear]t%‘}t (%‘nb
wired. step 11 n aﬂf@éﬁnﬁﬂéﬂ tHanEirar aa thBecvhiidgives Rl ned,

the circuit formation face 132 of the semiconductor elemenﬁ
131 is brought te face the mounting face 104 of che
5 mounting board 101 in step 114.

In the meantime, as shown in Fig. 18, the
mounting face 104 of the mounting board 1i{l is provided
with a wiring 128 and lands 129 as described before.

In step 115, the land 129 of the mounting board

10 101 is electrically connected via the conductive paste 135
to the projecting electrode 134 of cthe semiconductor
element 131. In step 118, the conductive paste 135 is
hardened. The semiconductor element 131 is mounted to the
mounting face 104 of the mounting board 101. The

1s semiconductor element 131 is sealed at the mounting face
104 by a sealant 436 in step 117. The sealant 438 is set
in step 118. If a plurality of semiconductor elements 131
are mounted on the mounting board 101, in step 119, the

gsemiccnductor elements 13: are cut and separated from each

20 other in a thicknesswise direction of the mcunting bkoard
101. The semiconductor device 13C is completed in this

‘manner. The semiconductor device 130 is mounted to the
circuit board 201 as indicated in the drawing by connecting

a land 136 on the mounting face 105 of the mcunting board



by'printing of a conductive paste. Reference nunerals in Fig. 13

are: 125 a mask; 126 a squeegee; and 127 a conductive paste.
The conductive paste 127 in the 15 enbodi ment i s obtai ned by
di spersing copper particles in an epoxy resin, and as the resin
material of the conductive paste 127 is used LCP XYDAR G330 produced
by N hon Sekiyu “Kagaku Kabushi ki Kaisha. After the wiring is forned
on the nounting faces 104 anhd 105 by printing as shown in Fig. 13,
20 the resin material of the conductive paste 127 is heated and
set, thereby conpleting the wiring proces$3 Although a pr oper
viscosity of the resin material of the conductive paste 127
differs depending on a wiring pitch, if the viscosity is adjusted
to be a required val ue, defects such 25 as oozing or shortcirculits,33
etc. can be avoihded e o-

W i %geobt al ne ?rhd 2%%t ﬁéd tlhe fcr:]ézéc‘*lrton’?o eﬁ%c?%]ﬁ VEderrhe

resin materials oEoﬁaﬁcg&ég|Huhdgh§dﬁa@é§h41sﬂﬁoay an
The thus-constituted semiconductor .device 130
uses the mounting board 101 manufactured inexpensively with
5 the short lead time as described before. Therefore, the
- semiccnductor device can be obtained at low manufacturing
costs with a short lead time.
Since mismatching of thermal expansion
coefficients of the semiconductor element 131 and circuit
10 ~board 201 1s absorbed by the mounting board 101, the
semiconductor device has improved bonding reliability to
the circuit board as compared with when the semiconductor
element is directly mounted to the circuit board.
Although it is dQifficult to judge a known good
15 die (KGD) if the semiconductor element of a single body is
to be judged, the judgment is easily executed by enlarging
an electrcde pitch of the semiconductor elements via the
mounting boardé 101. In addition, since the mounting board
101 can be manufactured at low costs, losses due to
20 defective semiconductor elements 131 can be limited in the
semiconductor device. The mounting bkcard 101 may be used
as a socket for the KGD.
According to the present embodiment, the
semiconductor element 131 is electrically connected to the

25 mounting board 101 wvia the projecting electrodes 134 and



adhesion strength in the wring. VWhil e the conductive paste 127
used in the enbodinent has copper particles 5 di spersed in the
epexy resin, for instance, a sintered " paste using individual

di spersion superfine particles produced by Shi nku Yaki n Kabushi ki
Kai sha may be used, in whi ch case the sane effect can be achieved.
According to the above wiring nethod using the 10 conductive paste 127,
it is possible to form conductors even in the base nmenber 102 with

t he conductive film 122 unabl e to be pl ated. Therefore, any resin
material wth required characteri-st#cs is selectable for the base
menber 102 irrespective of whether or not the conductive film 122
15 can be plated to the resin material. The method enabl es a

wi de variety of sem conductor élenents to be nounted onto t he

”Duﬂting boar d. 'conduFtive asteT ?5?D|%§F§Qignlg Pg %mfa th%ﬁﬁﬁj"%ﬂ?nt

sem conduct or ntent nountihg b escr

Fig. 14 is a plangicwad i fdredcrhehdi pocehalored wicn 10 CRUSH: 444 ik e

wal | face of the nold and hol di ng one axi al ends of conductive
menbers 103. | n1Bigviald, métullic bond LMK AU andesbess ADAndxkand in a
direction orthogonal to a sheet of the drawing. A plurality of
injection openings 25 /s sghovror rigd  Rirset r ak9.ng ther opalEns fi43st is

hol di n | at_e
9p 5 preferably injected so that an end face 436a of the sealant

436 is formed along an extension line of a side face 137 c¢f
the mounting board 101. When the sealant 436 is injected
in this manner, an upper face 436b of the sealant 43€ needs
not be even with an upper face 131ia of the semiconductor
10 element 131 as indicated by chair double-dashed lines 138,
althcugh both faces 4361‘5 and 13la are even in Fig. 19.

Since the sealant 436 for protecting the cirsuit
formation face 132 of the semiconductor element 131 is
increased in thickness :in a semiconductor device 140 of

18 Fig. 19 in comparison with in the conventicnal structure,
the semiconductor _'device 140 is mors resistant to the
invasion af water. Accordingly, even ' -a device
conventionally detected to be defective in the reliability
test can be improved in reliakility tc water tc pass the

20 reliakility test. The pricr art and the embodiment are

- compared in the PCT, the result of which is shown in Table

3.



- 34 - 110 in the orthogonal direction so as to inject a resin
material 112 into the nmold to formthe base nenber 102. The

i njpection openings 111 are arranged, as is obvious from Fig. 14,
symmetrically to each other with respect to every 5 one conductive
menber 103. Since the injection openings 111 are forned at
t he above position to the conductive nenber 103, when the resin
material 112 flows along the side face of the conductive menber 103,
t he conductive nenber 103 is less 10 i nfl uenced by a force applied from
the resin material 112 in a direg2ion orthogonal to the axial
di rection. Therefore, the conductive nenbers 103.can be buried in

t he base nenber 102 while maintaining their positional accuracy

in the arrangenent. |In conparison with the case where the 15 resin
material 112 is ifjweded into the nold through a single injection
opening, a positional shift of the conductive nenber 103 can be
limted to be 10Ypor—rovmer—— = ' Specgh—: :

D U U C . = v Cl C) s vaw ] A A & oo
be inmproved in yi el d. PCT: 121°C, 2atm
. ' A
H Prior art a Embcdiment
ﬂ_ _ 100 hours S00 hours
. L
5 _ As is fully described above, according to the

semiconductor element-mounting board in the first aspect of

the present invention and the maznufacturing method for th

semiconductor element-mounting board irn the eighth and 17th

agpects of the presént invention, the base member

10 congtituted by a single layer cf the resin material and the

conductive members extend linearly penetrating the base

member of the <resin material. The structure 1is

accomplished simply by injecting.the regsin material into

the mold where the conductive members are arranged

15 beforekand, so that the process can be simplified than in

the prior arxt, reduced in cost and lead time, whexeby the
productivity can be improved.

Since the conductive members extend linearly in

the base member, the conducrion resistance can be lower

20 than in the pribr art, and the mounting reliability to the
circuit board can be improved.

Since the conductive merkere are set in the base

member beforshand, a conventionally reguired land on the



20 Fig. 15 shows the behavior of the resin material 112
flowng in the axial direction in the periphery of the conductive
mepbers 103. The resin material 112 runs in a direction indicated
by arrows 113. The resin material 112 beconmes wi de in dianeter
after entering tne nold through 25 the injection openings 111, inducing
t.he conductive nenbers - 35 -

103 to be positionally shifted by forces which depend on t he
viscosity and entering speed of the resin material 112. : However, as
is clearly shown in Fig. 15, a hydrostatiqgs - pressure is inpressed
uniformy to the conductive nenber 5 103 fromthe periphery because

t he conductive nenber is free froman extension stress due to a
fountain-1like flow of the resin material 112, and accordingly, the

conducti ve : . menber 103 can be prevented from bejn tHgiositionally
shifted SR F W Fe PaaTd - ReuRting ifaGe, cap) Pee fL APLR nfngbligsg” the

ey ae S IR SRR TP womoer LR eron 1
comparison with the prior art, which is suitable to multi-
pin ICs.

5 According to the semiconductor device in the 25th
aspect of the present invention and the manufacturing
method for the semiconductor device in the 27th aspect of
the present invention, the above-described semiconductor
element-mounting board is used, whereby the manufacturing

10 process can be simplified and reduced in cost and lead
time, with productivit§'improved. The present invention
can meet multi-pin ICs and improve mcunting reliability
onto the circuit board.

The entire disclosure of Japansse  Patent

15 Application No. 8-179031 filed cn July 9, 1596, including
specification, claims, drawings, and summary are
incorporated herein by reference in its entirety.’

Although the presént invention has been fully
described in connection with the préferred embodiments

20 therecf with reference to the accompanying drawings, it is
tc be noted that varioﬁs changes ard modificaﬁions are
apparent to thqse skilled in the art. Such changes and
modifications are to be understcod as included withir the
scope of the present inventicn as defined by the appended

25 claims unless they depart therefrom.



conductive menber 103 subsequent to the injection of the resin
material 112. Referring to Fig. 16, the other ends of the
157 conductive nmenbers 103 are held by a second holding plate 114
whi ch—eonstitutes ¢cne wall face of the nold and is novabl e in the

axi al conductlve menber s 103. A pressure
regul'aamﬁ m&gm lw 5is set to the - sec 114,
Whi ch &Gl Se n Olsl ows. The 20 pressure rggligSHRET BRENMY 115
i mpresses a tensile force to the conductivél menbBERLAGEDbot h Jends of
each of which are held by the fissg7and second hol ding prates 110,
114, so as to prevent the conductive nenbers 103 from bei ng bent

or positionally shifted when the resin nmaterial 112 is 25 i nj ected

in the nold. More specifically, the pressure

- 36 - r | QR apLsm 115 noves the second holding plate 114
I n the axial dire@@ﬁtagédfﬂgﬁgg g%ductive menbers 103 in accordance
with a difference betwpen N 'nh@ﬁ£é9@dﬂ£@§§ureelement -mounting board,

compr:. s:.ng

a base member (102) which includes a
S semiconductor element-mounting face (104} to which a
semiconductor element is mounted and electrically connected
by a flip-chip mounting method and a circuic board-mcunting
face (105) oppecsite to the semiconductor element-mounting
face and mounted to a circuit board, and which is formed of
10 . an electrically insulating resin material (ii2}) in one
layer; and '
conductive members (103) which are  nearly
orthogcnal to the semiconductor element-mounting face and
the circuit board-mounting faée and extend lineariy
15 penetrating an interior of the base member thereby to
electrically connect the semiconductor elament with the
circuit board. |

2. A semiconductor element-mounting board acccrding

to claim 1, wherein the conductive merber is fcrmed cf a
20 metallic wire.

3. A semiconductor element-mounting bcard acccrding
to claim 1 or 2, wherein the conductive member is fcrmed of
any cne metal selected from a group cornsisting of Cu, Au,
A?, Ag, Pd, and Pt, or an alloy mainly composed of one of

25 " the metals.

e

e

as Been Replaced

T



of" the resin material 112 and a pressure of the pressure 5 regul ati on
mechani sm 115. Concretely, an elastic nenber such as a spring, a

| eaf spLL_ng——e{—c——eaﬁ—be—crsed for the pressure regul ati on nmechani sm

m _ particularly, air is preferable from

115, or conpr
the econ M\“H“I iﬁmﬁ“ in addition to its easy-to-regulate
conveni e M s *

In the presence of N @RS IRSSIUN &S BEEN
=312

regul ati on mechani sm 115 as above, when the re

fl ow ng into the nold fromthe injection openi

pressure to the second hol ding plate 114,48 he second hoI d| ng pI ate
114 is noved thereby to add the tension to 15 t he conductive nenbers
103. The conductive nmenbers 103 can. be bent Iless owing to this

t ensi on. Si nce the second hol ding plate 114 is rmvabl e, the
tension acting to the OI‘JdUCéI ve rre ers 103 when t SSI n materi al
112 enters t he 4rol dPc &FHET ﬁ‘%”s‘?’%d ?fﬁﬁfarné" PREABE i Blaé t GSCREFLES e

20 the injectign £%fS§H€ Pl ol diend &SI3] m&&&%lﬁlt#% resin material is alf

a pressuring mechani sm for eco uct’i vé ers FsTTitted to
the second hol di npifiat @ribéal Whelymer havingeaChedtCiéstsymitecc 283°ar6r

sequentially sent into the nol d and the pressure regul ation

mechani sm 115 i s ighst 28d a sthemiale ekpansien cpgfficidntececforlSppm ohe

drawi ng, the
5 lower.

5. A semiconductor element-mounting board according
to any one of claims 1-4, wherein the ccnductive member has
an end face located on the same plane as the circuit board-
mounting face and working as ‘an external electrode
10 terminal.

6. A semiconductor element-mounting board according
to any one of claims 1-4, wherein the conductive member has
a érojecting part (106) projecting from the circuit board-
mounting face.
15 | 7. A semiconductor element-mounting board according
to claim &, wherein the projecting part is tapered.
8. In a methoed for manufacturing a semiconductor
element-mounting board (101},
the semiconductor element-mounting board comprising a
20 base member (102) which includes a semiconduccor element-
mounting face (104} to whickhk a semiconductcr element is
mounted and electrically connected by a £lip-chip mounting
method and a circui:t board-mounting face (105) opposite to
the semiconductor elemenc-mounting face ard mcuated to a

2% circuit board, and is formed of an electrically insulating

This Sheet Has Been Repl

UL




\“~N*“_‘66ﬁduct+ve menbers can be sequentially nolded to respective
predet e”"lmmm that is, continuously nolded as in hoop
rmJ di ng m ﬂ(J"l The structure of another nold will be depicted
with refédremces ig. I n conparison with the

nDId described with reference to Figs. 14 and 16, the nold of Fig.
17 has I njection openings for the resin material 112 at a

different position. That is, in the nold in Fig. 17, the 10 i njection
openings 118 are forned in the vicinity of a third holding plate 116
hol di ng one ends of the conductive - 49enbers 103 and are inclined an
angle allowing the resin material 112 to flow towards hol ding parts
"bet ween t he conductive nmenbers 103 and third holding plate 116 to a

15 central part of the third holding plate 116. Seen froma
IplnjaggtlgL otpgﬁl néglsi%é i3 ld%{] ang"l?t)op]ﬂ%g'%e f%"eerdeas%% he?nductz.ve “ﬁ?‘é’ers
Rt i W L sl
menbers 103 and depswshtimctinting face and the circuit board-mounting face
and extend linearly penetrating an interior o¢f the base
5 member thereby to electrically connect the semiconductor
element with the circuit board,
the method comprising:
arranging the conductive members in a mold;.and
thereafter, injecting the resin material for
10 forming the base member into the moid, s6¢ that the
conductive members and’ the resin material are integrally
mclded.
' 9. A manufacturing method according to c¢laim 8,
further comprising, after the injecting, forming a wiring
15 to be electrically connectsd with the conductive member, on
the semiconductor element-mounting face and the circuit
board-mounting face of the base member.

10. A manufacturing method éccording to claim 9,

further comprising machining an outer face of thes base
20 member after the injecting and befcre the wiring-forming.

11. A manufacturing methed according te any one of
claims- 8-10, further comprising, after rthe injecting,
cutting a base member block (107} molded by injecting the
resin material into the mold with the conductive member

25 arranged therein, in a directicn orthobgonal to axial



mélt viscosity and a solidification speéd of the resin. material 112.
Ow ng t injection openings 118 arranged as above, the resin:
material 112 flows ways iIndicated by 25 arrows 119 in Fig. 17 into

iga.ces %"l"mmmﬂgﬂmum -rrfgremers 103.can be prevented from bei ng -

posi ti onal | yc shiftedSto*the resin material 112 injected from the
direction alnost orthogonal to the axial di rections of the
conductive nenbers 103. This will be 5 proved, for exanple, from
the amount of a bend of a <& i-l ever. ' A

defl ection anount y at a position x froma fi xed end of the
cantilever is expressed as follows, supposing that a uniform
distributed load p is applied to 10 the cantil ever:

y=px4/ BEt directions of the conductive members, and thereby obtaining

the base member.
‘12, A manufacturing method according to any one .cf
claims 8-11, further comprising turning rough contact faces
5 (103a) between the conductive members and the resin
material to increase adhering forces therebetween before
the conductive members are set in the mcld <for the
injecting.
13. A manufacturing method according to claim 12,
10 further comprising applying an adhesion-increasing agent
' {109) to the contact faces in place of the turning the
faces rough.
14. A manufacturing method according to any one of
claims §-13, wherein in the injecting, the resin material
15 is injected to flow in the axial directicns of the
‘conductive members through at least two injeccioi:; openings
(111) formed symmerric to each other with respect to each
of the conductive members.
15. A manufacturing method according to claim 14,
20 wherein when. the mold has a first holding plate (110)
holding axial one ends of the conductive members and having
the injection openings extending in the a#ial directions of
the conductive members, a second holding plate (3114)
holding the other ends of the éonductive members and

25 rerdered movable in the axial directions, and a pressure



whterein Eis a Young's nodulus and | is a second nonent of, are of
t he conductive nmenber 103. The uniformdistributed load p is

appl f adrag Dto a fluid. Dis 15 represent ed:
HMIH"H"“U,m,mﬂerein Cerr] is adrag coefficient of an object
I ’ensi onl ess nunber dependi ng on a shape of the object, p
|saden5|tyofthefIU|d Vis avelocity of the fluid, 20 and Sis a

proj ected area of the conductive nmenber 103 to a face vertical to
the flow of the fluid. The above fluid is nanely the resin
material 112 and therefore is estigmted to have a density of 1.

‘The deflection anount y of the conductive nenber 103 is 25

accordi ngly obtained by: 39 _
“y=[err]/ 16El The defl ection anmount of the conductive nenber 103 can
be

regulacion mechanism (115) allowing the second helding
plate to move in the axial directions in respcnse to the
comﬁression/éxt:ension of the conductive members due to the
injected resin material,

5 : in the injecting, the second holding plate is moved in
the axial directions in response. to the
compression/extension of the conductive members due to the
injected resin wmaterial, thereby xestricting bend in the
conductive members.

10 : 16. A manufacturing method acccrding teo any one of
claims 8-13, wherein in the injecting, the resin material
flows in the axial directions of the conductive members
after being injected to a vicinity of the axial one ends of
the conductive members through a plurality of injection

1s openings {‘118) formed in the wvicinity of the axial one ends
of the conductive members supported by the mold.

17. In a method for manufactur;'ing a semiconductor
element -mounting board (101},
the semiconductor element-mounting board comprising a

20 base member (102) which inclﬁdes a semiconductor element-
mounting face (104} te which a semiconductor element is
mounted and electrically conrected by a flip-chip mcunting
method and a circuit board-mounting face (105) ocpposite to
the semiconductor element-mcunting face and mounted tc a

25  circuit board, and is formed of an electrizally insulating



reéduced by making the fluid to direct the fluid, i.e., resin

material 112, to ing part of the conductive 5 menber 103 in
t he vi ci-i of the “'\%hol ding plate 116 as much as possi bl e.

The sane aﬁﬂ% \ onpl i shed al so by reduci ng a length of the
conducti\\%\mw “ *t he space - 117 filled with the resin
material " ¢ Y Al't hough the 10 foregoing description is related to

t he cannilever, the same principle goes true for a both end-fixed
beam because t he denom nator 8 sinply changes to 384.

Each amount of the positional shifts of- tske - conductive nenbers when
the injection openings 118 are 15 provided as in Fig. 17 and when
one injection opening is ~ formed is indicated in Table 2.

Table 2 One i njection opening Enbodi nent

400[ err] m

Table 2, the shiﬁﬁ%ﬁ& gﬁgﬁﬁ?gg£%&E£?]infé@ﬁréﬁpﬁrde@P8a§§§dP§tg%§é%?;£ggé
(103) which are nearly orthogonal to the semiconductor
eleﬁént-m unting face and the circuit bearxd-mounting face
and extend linearly penetrating an interisr o¢f the base

5 member thereby to electrically connect the semiconductoer
element wich the circuit board,
the method comprising:
injecting the resin material intc the wmold so
that through holes are formed to penetrate the

10 semiconducctor element-mounting face and the circuit board-

mounting face to mold the base member; and
inserting the conductive members in the through
holes.
18. A manufacturing method according to claim 17,

15 further comprising, after the inserting the conductive
members into the through holes, forming a wiring to the
semiconductor element-mounting face, the circuit board-
mounting face of the base member, and an innexr wall face of
cne of the through holes.

20 1. A manufacturing method according to claim 17 or
18, further comprising, after the injecting, cutting a
moldad base member block provided with the through holes in
a directicn orthogonal to an extending direction of the

through holes to form the base membper.



=740 - The conductive nmenbers 103 are instal |l ed

beforehanq_gggQLQLng_Lo_Lhe—nanufactur|ng et hod for the

sem conductor el enent -nounting board 101 which is described
referrlngﬂ ‘mm““mmu inthe mold for fornming the 5 base nenber
102 of t“ 101 which is described wth

ref erence Flbs 4- 17 As w il Dbe descri bed herei nbel ow,
t he nDuntlng board can be manuf actured by inserting the
conductive nenbers 103 after formng insertion holes for the
conductive nenbers 103. 10 - s3pecifically, colums of a
predeterm ned size are erected in the nold having a space of a
required size, or the nold provided with colums of a predeterm ned
size is prepared. Then, the resin material 112 is injected to the
spaces in conformty with condltlons required for the mountin

board. Only the set P8si rPnERBPFAFtYEINT e a°c°rd*Qﬁut?r6ﬂFFHe PE

t hereafter The S r |es is obtained in this
manner . Subsequ?ﬁt ??ﬁﬂggn (é%%%?ﬁ menbers of the same size as the
holes are inserted into thgreer cnehadscoingic doagengerltr cht dbductive
conductive paste is filled 20 I n the hol es. The conducti ve nmenbers or

conductive past emember a projecting part (106) projecting from the circuit
5 board-mounting face; and
performing plastic treatment on the projecting
part so as to form a land to be connected to the circuic
board.
21. A mnmanufacturing methcd according to claim 20,
10 wherein in the forming the projecting part, the methed
comprise: '
leveling the base member with the conductive
member so that a thickness of the base member is equal to a
length of the conductive member; and
15 thereafter, removing only the base member in a
thicknesswise directicn.

22. A manufacturing method according te <claim 21,
wherein the removing of the base member is conducted by any
of wet etching, dry etching, sandblasting, and machining.

2C 23. A manufacturing method acccrding to claim 9 or
18, wherein the wiring is obtained by forming the wiring by
etching after plating & cornducter orn the base member, or by

plating only a necessary part tc be wired.



bécone a path transmtting electric signals fromthe sem conduct or

el enent -noumnting face to the circuit board- nounting face of the
nmunt i ng Al t hough every one hole S

convent [ oqmm”““ﬂm“m H“‘assed for each layer constituting the nounting
boa - 41 - as to -~
obt al n the conduct lon part, the above-descri bed manuf act uri ng net hod
enabl es sinul taneous formation of a plurality of holes, restricting
t he processing cost to | ow Mor eover, since the columms
for formng the holes 5 are fixed 1 g he nold, the positional shifts
br ought about I n the conventional punching nethod are elimnated, so
t hat t he conduction parts can be defined accurately.

The whol e surface of the base nenber including i nner walls of the
hol es are once plated to form 10 conductors, Conductors of an

unnecessary part except-a A manufpgEusing ymebhed AAECPEGRBItBy AEdRi Yy oF
the like manner, 18, whevéll1 r%gg %legériggo$§a£§§§“g¥ﬂkrln ting and heating

a conductive paste on the base member.
25. A senmiconductor device, which has a semiconductor
5 element mounted, electrically connected, and sealed to the
semiconductor element-mounting face of the semiconductor
element-mounting board according to claim 1.
26. A semiconductor device acceording to c¢laim 25,
wherein the semiconductor eslement is sealed by forming an
10 end face of a sealant along a side face (137} of the
semiconductor element-itlounting board which is nearly
parallel to a thicknesswise direction of the semiconductor
element -mounting board.
27. A method for manufacturing a semiconductor
15 device, the method comprising:
mounting and electrically connecting a pluralicy
of semiconductor elements to the semiconductor element-
mounting face of the semiconductor eliement-mounting board
according to claim 1;
20 sealing the plurality of mounted semiconductor
elements simultaneocusly by means of a sealing resin; and
cutting the semiconducter element-mounting board
and the sealing resin at between the semizcnductor

elements.



- Pl ati ng facilities _conventionally used for manuf act uri ng of

printed circuit boards is made use of in 15  the above nethod, t hus
requiring no investnent in facilities. Usi ng
the nmounting board 101, a sem conductor - device 130 obtained by
mounting/ electrically connecting a sem conductor elenment to the
nmounting face 104 of the 20 nmounti ng board 101 descri bed above wi |l be
depicted with reference to Figs. 18-20. In step 111
of Fig. 20, projecting electrodes 134 _ 55 _are forned on el ectrode parts
133 at a circuit formation face 132 of a sem conductor elenent 131.
Each projecting 25BSTRACECOFJDHE IDBCLOSURRK:|l ed in step 112, and a
conducti ve .

135 is transferred tT(IS'Et g}ol\;\(i)?belg Oanghs‘Eg T R’D o EL mEﬁr-%%d%ggﬁzﬁg)e

After the transfer of the conducti veSEMIJONDGETOR DEVICE Di MANUFACTURING
formation face 132 of the senm conducMBFH@D:FORR THE DEVIKE is brought to

face the nmounting face

égéducogivet rr]!teem.}:.*ers (163) formed of metallic wires
constructed so that they extend linearly ©Dbetween a
semiconductor element-mounting face (104; and a circuit
5 . board-mounting face (105} of a base member (102) are
integrally molded with the base member. For this purpose,
a resin material for forming the base membz2r is injected
into a wmold wherein ctke conductiite mempers are linearly

arranged beforehand.

Figure 1.



v

v

5 nounting board 101 in step 114. ¢ In the neantine,

as _shown in Fig. 18, the mounting face 104 of the nmounting
boafd 102 is provi'ded with a wiring 128 and | ands 129 as descri bed
bef ore. In step. 115, the land 129 of the nounting board
10 101 is electrically connected via tfhggconductive paste 135 to
the projecting electrode 134 of the sem conduct or el emrent 131. I n
step 116, the conductive paste 135 is har dened. The sem conduct or
el ement 131 is nounted to the mounting face 104 of the nounting
board 101. The 15 sem conductor elenent 131 is sealed at the
rounting face 104 by a sealant 436 in step 117. The sealant 436 is
set in step 118. If a plurality of sem conductor elenents 131

are nounted on the nounting board 101, in step 119, the

sem conductor elenents 131 are cut and separated fromeach 20 other in
a thicknesswi se direction .t he, nounti ng board 101. The

sem conduct or device 130 igﬁgg eted in this manner. The

sem conductor device 130 is nted to the circuit board 201 as
indicated in the drawi ng by connecting a land 136 on the nounting

face 135 of the nounting board

103 102 103 101




- 43 - 101 with the land 202 of "the circuit board 201 via the

conductive bonding material 220. - _ The thus-constituted
seni‘'conduct or device 130 uses the nounting board 101 manufact ured

I nexpensively with 5 the short lead tine as described before.
Therefore, the sem conduct or dew?qg can be obtained at [ ow

manuf act uri ng costs with a short lead tine. Si nce
m smat chi ng of t her mal expansi on coefficients of the

sem conductor elenment 131 and circuit 10 board 201 is absorbed by

the nmounting board 101, th sem conduct or device has i nproved
bonding reliability to lg.e3he circuit board as conpared with when the
seni conduct or elenent is directly nmounted to the circuit board.

Al though it is difficult to judge a kn gootP3 15102 §il03 kaD) if the
sem conductor elenent of a single body i ' , the
judgnent is easily executed by—egpalql pi.t ch of the
sem conductor el enments via thg idi tion,

since the nounting board | ow
costs, losses due to 20 131 can be
limted in the sem co 101 may be
used

105 106

201~ PR

202 220 202 220

Fig.4
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as a socket for the KGD. According to the  present

enbodi nent t he sem conductor element 131 is electrically connected
to the 25 nounting board 101 via the projecting el ectrodes 134 and

- 44 - conductive paste 135. However, the sem conductor el enent
131 may be electrically connected with thgqppounting board 101 via a
netal lic bonding of Au and Au or Au and Sn. As shown in
Fig. 19, the sealant 436 is 5 preferably injected so that an end
face 436a of the seal ant 436 is forned along an extension line of a
side face 137 of the nounting board 101. Wen the sealant 436 is

i njected in th

ner, an upper face 436b of the sealant 436
needs not be ﬁg{iﬁﬂﬁ an upper face 13la of the sem conductor 10
el ement 131 as indicated~ by chain doubl ggglashed |ijpggs 138, al t hough
both faces 436b and 131a are even B0Q2Fi g, 19. ra Si nce the
seal ant 436 for protecting the circ it fofmation face 132 of the
sem conductor elenment 131 is /




I ncreased in thickness in a sem conductor device 140 of 15 Fig. 19 in

conparison with in the conventional structure, t he sem conduct or
device 140 is nore resistant to the i nvasi on of wat er .

Accordi ngly, even a device conventionally detected to be
defective in the reliability test4g be inmproved in reliability to
water to pass the 20 reliability test. The prior art and the

enbodi nent ar.e qqui 7ﬂ in the PCT the result of which is shown in
Tabl e 3. . - 45 -

Table 3 - PCT: 1210C, Prior art
Enbodi nment Eﬁg hour s %%UCTNE ME@@@H]OW

As is fully descri H38S \ Brding'to t he sem conduct or

el ement - nounti ng board i e first aspect of

S101| SET CONDUCTIVE MEMBER

|
MOLD

|
S103 FORM WIRING

O

SEMICONDUCTOR ELEMENT-MOUNTING
BOARD COMPLETED

S102

Fig.8

. CONDUCTIVE MEMBER -

RESIN MATERIAL V

S101| SET CONDUCTIVE MEMBER
{

S102 MOLD

I

S104| CARRY OUT MACHINING

]
S103] . FORM WIRING

SEMICONDUCTOR ELEMENT-MOUNTING
BOARD COMPLETED




thé present invention and the nanufacturlng met hod for the

sem conduct or el enent-nounting board in the eighth and 17th aspects
of . the present invention, the base nenber 10 constituted by a
single layer of the resin material and the conductive nenbers
extend linearly penetrating the base 5/14 menber of the resin

mat eri al . The structure i's acconpl i shed sinply by
injecting the resin material into the nold where the conductive
menbers are arranged 15 bef orehand, so that the process can be
simplified than in the prior art, reduced in cost and |ead tine,

wher eby t he ctiylty can be |nproved Si nce the
conductive nenbers exti&% early in t he base nenber, the conduction
resi stance can be | ower than in e prior art, and the mounting

reliability to the CIrCUIt boara"
Since the conductive nenbers are 38
a conventlonally required Iang onpfhe
- 46 - :

e | nproved.
nenber bef or ehand,




circuit board-nounting face can be elinmnated, -enabling the

arrangenent pitch of conductive nmenbers to be narrow in conpari son
wWitH the prior art, which is suitable to nulti- pin |ICs. 5
According to the seni conduct or device in the 25th aspect of the
present invention and the nmanufacturing g4 Method for the sem conductor
device in the 27th aspect of the present invention, the

above- descri bed seni conduct or el enent - nounting board is used,

wher eby the manufacturing 10 process can be sinplified and reduced in
cost and | ead time, with productivity inproved. The present

i nvention can gﬁﬁk;n1]1l-pin | Cs and i nprove nmounting reliability
onto the circuit boar The entire di scl osure of -

Japanese Patent 15 Application No. 8-179031 filed on July 9, 1996,

i ncl udi ng specification, clains, dr awi ngs, and sunmary are
i ncorporated herein by reference inits entlrety Al t hough
the present invention has ¥&n 10811102 03dquq|bed in connection with
the preferred enbodi rrent1:0332103 iH0Bao} 108t ) reference to the acconpanying
drawings, it is , fari pus c anges and nodifications
are apparent to tr:.— } —F -- 8 h-—-ehaagey and

nodi fications are to be scope of

t he present invention'a~ :

104 124 123- 122
‘llflll &
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L]
25 clainms unless they depart therefrom
-47 - WHAT IS CLAIMED IS 1. A seni conduct or el enent - nounti ng
board, conpri sing: a base nmenber (102) which includes a
sem conductor el enment-nounting face (104) to 5 which a sem conduct or
el ement is mounted and electrically connegtgd by a flip-chip nounting
nmet hod and a circuit board-nounti-ng face (105) opposite to the
sem conduct or el enent - nounting face and nounted to a circuit board, and
which is forned of an electrically insulating resin material (112) in
one | ayer; and conductive nmenbers (103) which are substantially
orthogonal to the senigqgjpghé? 10 el enent-nounting face and the circuit
boar d- nounti ng face an [ |l inearly penetrating an interior of the
base menber to formexternal electrode termnals at said circuit board-
nmounting face thereby to electrically connect the sem conductor el enent
with the circuit boar dl 15 2. A sem conduct or el enmept: mounti ng
board according to clamMs }l, wherein the 3
of netallic wre. -~ 3.
according to claim1l1 or 2, ;
any one netal selected froma grve
and Pt, or an alloy mainly conposed
- 48- '
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-
4. A sem conductor- el emet - mountii ng board according to any one of clains
1-3, wherein the resin material is a liquid crystal polyner having a
heat’ resistance of 250C or hi gher and a thermal expansion coefficient of
| 5ppm or | ower. 5 5. A sem conduct or el enent-nounting board according
to any one of clains 14, wherein t he guctive nmenbers each have an end
face | ocated on the sane plane as the circuit board- = nounting face.
6. A semi conductor el ement-nounting board according to any one of clains
1-4, wherein 10 the conductive nenbers have a projecting part (106)
prolectlng fromthe circuit board- nounting face. 7.
sem conduct or el enent - nounti ng board according to claim6, mhereln t he
proj ecting part is tapered. 15 8. In a method for facng a
sem conduct or el ement -nmounti ng board (101), t he sem conduct or
el ement - nounti ng board CO?P-I' Inﬁai base menber (102) which i ncludes a
sem conduct or el enent - nou ef (104) to which a sem conductor el enent
is nmounted and el ectrically connected by a flip-chip nounting method and .
a circuit board- 20 mounting face (105) opposite to the sem conductor
el enment - nounti ng face and nounted to a circuit board, and is forned of
an electrically insulating - 49 -
resin material (112) in one Iayﬁp an@‘con&tctiv31nenbers (103)
whi ch are nearly orthogonal to §‘=: 1 [ 112 el enent - nount.i ng

face and the circuit board-ﬂﬂeméégif; s
| | ¥ i\

r
113
N J T
103
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AN 112
112




o«
and extend linearly penetrating an interior of -the base 5 menber

thereby to electrically connect the sem conductor . ‘elenent with the
circuit board, t he net hod conpri si ng:

arrangi ng the conductive nenbers in a nold; and

thereafter, injecting the resin mterggly for 10 formng the base
menber into the nold, so that the conductive nmenbers and the
resin material are integrally nol ded. 9. A

manuf acturing method according to claim 8, further conprising,
after the injecting, formng awring 15 to be electrically connected
with the conductive nen?gy gﬂ t he sem conduct or el enent-nounti ng
face and the circuit (ﬁ?. é;d-nounting face of the base nenber. _ -
10. A manufacturing method according to claim?9, ' further conprising
machi ning an outer face of the base 20 menber after the injecting and
before the w ring-form ng. 11. A factury nmet hod accordi ng
to any one of clainms 810, fuldfer co 51 g, é#ﬂgr the injecting,
cutting a base nmenber- bl ock + Fﬁg—%ﬁé—-——q resin
material into the nold with ' 25 arrarjged therein,

in a direction ortho%ona TO s
103

118 / 119 10\3 10X3
i
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b
- 50 - directions of the conductive nenbers, and thereby

obt%fning t he base nenber. 12, A manufacturing nethod
according to any one of claims 8-11, further conprising turning
rough contact faces 5 (103a) between the conductive nenbers and
the resin material to increase aqgﬁ?hng forces therebetween before
t he conductive nenbers are set in the nol or the I nj ecting.

13. A manufacturing nethod according to claim12, 10 further conprising
appl yi ng an adhesi on-i ncreasi ng agent (109) to the contact faces in
pl ace of the turning the faces rough. - 14, A

manuf acturing met hod according to any one of clains 8-13, wherein in
the injecting, the resin material 15 is injected to flow in the

axial directions of e conductive nmenbers through at |east two
I nj ecti on openi ngs fE3E69123 formed symmetric to each other with respect
to edch of the con¥uctive nenbers. 15. A manufacturing
nmet hod according to claim 14,

13613;3 1%1 1%3 1%3 134
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20 t ﬁherein when the nold has a first holding plate (110) hol di ng

aX|@I one ends of the conductive nenbers and having " the injection
openi ngs extending in the axial directions of t he conductive
menbers, a second hol ding plate (114) hol ding the other ends of the
conductive nenbers and 25 rendered movyahhe in the axial directions, and
a pressure - 51 -

regul ation nechanism (1 al | ng t he second hol di ng plate to
nove in the axial dlrect?tﬁg esponse to the

conpre55|on/exten5|on of conductive nenbers due to the i nj ect ed
resin material, in the injecting SEMICONDUQATOR ELEMENT e i s
noved in the axi al di rections in : Ase to t he
conpr essi on/ ext ensi on of the conductive nmenbers due to 1 I nj ected
resin material, thereby restricting bendin the

menbers. 10 16. A manuf act uri ng—e aVal=Wiat 2R

S111 FORM PROJECT!NG ELECTRODE
{
S112 LEVEL
SEMICONDUCTOR |
ELEMENT-MOUNTING S113| TRANSFER CONDUCTIVE PASTE
BOARD _ !
;; S114} INVERT SEMICONDUCTOR ELEMENT
I
| S115] MOUNT IT ON SEMICONDUCTOR
SEALANT - ELEMENT-MOUNTING BOARD
: [
S116 SET CONDUCTIVE PASTE
, . |
S117 SEAL
]
s118| - SET SEALANT
|
S119 CuT

O

SEMICONDUCTOR DEVICE COMPLETED



-
clainms 8-13, wherein in the injecting, the resin materi al  flows in
thegaxial directions of the conductive nenbers after being injected
to vicinity of the axial one ends of " the conductive nenbers
through a plurality of injection 15 openings (118) forned in the
vicinity of the axial one ends of 4t conductive nmenbers supported
by the nol d. ‘ 17. In a nethod for manufacturing a sem conductor
el enent - nounti ng board.(101), t he sem conduct or
el enent - nounti ng board conprising a 20 base nenber (102) which includes
a sem conductor el enment - mounting face (104) to which a
seni conductor elenment is nount ed and electrlcally connected by a

flip-chip ncunting grgfllgj’ PRrQH ffrounting face (105)
opposite to the s ct el e noun ng face and nmounted to a
25 circuit board, and is forned of an electrically insulating

- 52 - resin materi al &alz) inone |ayer, and conductive nenbers

25 \23a 23 435 134
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(103) whi ch are nearly orthogonal to the sen conduct or

el egent mounting face and the circuit board-rounting face “and extend
linéarly penetrating an interior of the base 5 menber thereby to '
el ectrically connect the sem conduct or element with the circuit

board, t he met hod conpri si ng; I njecting the

resin material into'the nold so ﬂua14throu h holes are f or ned

to penetrate th gg npﬁl@ﬂme ﬁ?’ m)untl ng face and the
circuit board- eF,gb ng f k base nenber; and

inserting the conductive menbers in the tth%ﬂCO&lQU(?P ﬁl,.“E,MENT

18. A manufacturing nmethod according to clai

conprising, after the inserting the conductive menbers into the
t hrough holes, formng a wiring to the sem condu0r
el enent -nounting face, the circuit board- mounting face of the base

menber, and an inner wall face of one_ o1 _tne.1
19. A manufacturi ng met hod accordi ngst1o cIﬁQﬂM?PBQJECﬂ% E&EG‘EHQ

conprising, after the:injecting, cutting-=a mottetyhase-—menter—btotk
provided with the through holes in
ext endi ng direction of the t hr hol es to forbEVRE base nenber.

|

CERAMIC CARRIER ~ o) TRANSFER CONlDUCTlVE PASTE
S4| INVERT SEMICONDUCTOR ELEMENT
S5 [
MOUNT ON CARRIER
|
Sé SET CONDUCTIVE PASTE
|
S7 SEAL
|
S8 SET SEALANT

O

CSP COMPLETED



- 5\3_

17, further conprising:
t he¥conduct i ve

circuit 5 boar d-nounti ng face;
treatnment on the projecting
connected to the circuit
met hod accordi ng to
part, the method

menber with the conduc lve
menber is equal to a

t hereafter,
di rection.

S11
S12
S13
St4
S15
y | S16
$17
S18
§19

S20

%r.PﬂldﬁeﬂRT“e

menber so that a thickness of the base
| engt h of the conductive menber;
t hi cknessw se
d according to claim?21,
ucted by any

renoving only the base menber MATERIAL
22. A manufacturing
wherein the renoving of the base menber

and

+20. A manufacturing method according to claim8 or
after the i nj ecting,
menber a projecting part (106) projecting fromthe
perform ng plastic
part $q/96 to forma land to be

formng at

21. A manufacturing

is c

BLEND

-+

KNEAD

FORM FILM

L

BORE

|

FILL VIA

PRINT PATTERN

r

LAMINATE

BAKE

PRINT SURFACE LAYER

|

SINTER

e

CARRIER COMPLETED

form ng the projecting
| evel i ng the base

and 15

SERAMIC GREEN
TAPE



¥ S ,
of wet etching, dry etching, sandblasting, and nmachining. 20 - 28.
A nanu#aeLuL+ng_nBLh0d_accord|ng to claim9 or 18, wherein the

r|ngb etching after plating a

ggn\c,i\llu?':a 3"“" ml '"H:ﬂﬂi"mrber or pSabsﬂlgltelshyeﬁ fnecNeseambep 999 o

24. A manuf acturl ng Tret’hod accor di ng to claim9 or 18, wherein the
wiring is obtained by printing and heath g a conductive paste on '
t he base nenber. 25. A sem conductor device, which has a

sem conduct or el ement nounted, electrically connected, and sealed to
t he CHaly rent - nounting face of the sem conductor

el enent-nouﬁﬁ{‘ﬁa‘ ard-actorting to claim 1. : 26. A

sem conductor device according to claim 25, wherein the

sem conductor elenent is sealed by formng an 10 end face of a seal ant
al ong a si da. f acA sendiddducteir eldment-mounting boardpcetuprising: el enent - nount i ng

board which is  near Yher (102) which inchudes a semiconductor element-mounting face (104) o
5 which a semiconductor element is mounted and electtically connected by a flip-chip mounting
method and a circuit board-mounting face (105) opposité to the semiconductor element-
mounting face and mounted to a circuit board, and which is formed of an electrically
insulating resin material (112) in one layer; and
conductive members (103) which arc substantially orthogonal to the semiconductor
10 element-mounting face and the circuit board-mounting face and extend linearly penetrating
an interior of the base member to form external electrode terminals at said circuit board-
mounting face thereby to elecirically connect the semiconductor element with the circuit
board.

15 2. A semiconductor element-moummg board accordmg to clmm 1, wherein the
conductive members are formed of metallic wire.

3. A semiconductor element-mounting board according to claim 1 or 2, wherein the
N conductive members are formed of any one metal selected from a group consisting of Cu, Au,
20 Af, Ag, Pd, and Pt, or an alloy mainly composed of one of the metals.
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par al lel to a thi'cknesswi se direction of the sem conductor

| ement - nountitng—boare: 27. A method for manufacturing a
sem conduct. Lce, the nethod conprising:
nmount i ng an Iﬂug mu@ l[! necting a pl ur aBubstitute sheetof 12eoeember 1999
el enment s r el enent - mounting face of the
sem conduct or el enent- m)untl ng board according to claiml; 20
sealing the plurality of nounted sem'_cwguct or el enent s
si mul t aneously by neans of a sealing resin; and cutting
t he sem conductor el enent-nounting board and the sealing resin

the, senam

at  between, the, QeRlinS0AS it movnting BAEH B ding to any one of claims 1-3, wherein

the resin material is a liquid crystal polymer baving a heat resistance of 250°C or higher and
a thermal expansion coefficient of 15ppm or lower.

5 S. A semiconductor element-mounting board according to any one of claims 14, wherein
the conductive members each have an end face located on the same plane as the circuit board-
mounting face.

6. A semiconductor element-mounting board according to any one of claims 14, wherein
10 the conductive members have a prqlecung part (106) projecting from the circuit board-

mountmg face.

7. A semiconductor element-mounting board according to claim 6, wherein the projecting
part is tapered,
15

8. Inamethod for mamufacturing a semiconductor element-mounting board (101),
the semiconductor element-mounting board comprising a base member (102) which
includes a semiconductor element-mounting face (104) to which a semiconductor element is
o mounted and electrically connected by a flip-chip mounting method and a circuit board-
20 mounting face (105) opposite to the semiconductor clement-mounting face and mounted to
a circuit board, and is formed of an electrically insulating
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