1 DESCRI PTI ON SEM CONDUCTOR DEVI CE, SEM CONDUCTOR DEVI CE MANUFACTURI NG
METHOD AND LI D FRAME 5 TECHNI CAL FI ELD This invention relates to a

sem conductor device that is provided with a sem conductor chip such as a
sound pressure sensor chip and a pressure sensor chip, and to a nethod of
manuf acturing the sanme, and to a lid franme that is used with the sanme. 10
Priority is clainmed on Japanese Patent Application Nos. 2005-74901, filed
March 16, 2005, 2005-138371, filed May 11, 2005, 2005-197440, filed July 6,
2005, and 2005-247498, filed AugusDESZRIPDIGN the contents of which are

i ncorporated herein by reference. 15 BACKGROUND ART Conventional |y,

sem conduct or devi ces such as, for exanple, pressure sensors and silicon
m crophones that are manufactured using silicon sem conduct ors are f or med

substantial l'y marahgﬂﬁyb p

sem conduct or sensor I pS %Tr% Vﬁggegg bﬁ?ﬁgﬁéﬁ\é@g@?% d that are
recessed fromthe front_s ﬁ EJSUN vvards the rear surface thereof. In this
type of sem conduct or dMﬁ‘éE &Tg LiR A &AME p i s packaged on
a printed circuit board. A portion of this sem' conduct or sensor chip whose
t hi ckne$s has been reduced by the recessed portion forns a di aphragm (i.e.,
a novabl e el ectrode), and a di splacenent or distortionis generated in the

di aphragm when pressure such as, TBHCHNEKI BIEIgound pressure is 25 applied
thereto. For exanple, a bridge resistive circuit that is fornmed on the

diaphragm 2t e, ki SRlASETSahicOhalict i1k Bk AprBviabpRag o 1 the

el ectrical resistance

semiconductor chip such as a sound pressure sensor chip and a pressure sensor chip, and
to a method of manufacturing the same, and to a lid frame that is used with the same.

10 Priority is claimed on Japanese Patent Application Nos. 2005-74901, filed
March 16, 2005, 2005-138371, filed May 11, 2005, 2005-197440, filed July 6, 2005, and
2005-247498, filed August 29, 2005, the contents of which are incorporated herein by

reference.

15 BACKGROUND ART
Conventionally, semiconductor devices such as, for example, pressure sensors

and silicon microphones that are manufactured using silicon semiconductors are formed
substantially in a rectangular plate shape, and are provided with semiconductor sensor
chips in which recessed portions are formed that are recessed from the front surface

20 towards the rear surface thereof. In this type of semiconductor device, this
semiconductor sensor chip is packaged on a printed circuit board. A portion of this
semiconductor sensor chip whose thickness has been reduced by the recessed portion
forms a diaphragm (i.e., a movable electrode), and a displacement or distortion is
generated in the diaphragm when pressure such as, for example, sound pressure is

25  applied thereto. For example, a bridge resistive circuit that is formed on the diaphragm



pressure based on these changes in the electrical resistance that correspond
to the size of the displacenent or distortion (referred to bel ow as
distortion). Cenerally, this type of sem conductor device has the
characteristic that the 5 snmaller the range in which the displacenent of the
di aphragm t akes place, or the I ess adhesion of fluid or the like to the

di aphragm that occurs, the better the acguracy and reproducibility. Because
of this, an anplifier such as an op-anp that anplifies the electrical

si gnal s t hateatdrthis dispoembnt drldéstortion as 8ltlpige detheRlectrical fesistinad) Ahd defetts
provided in the sem conductor device. This anplifier is packaged on the
printed cingal B Wel ' @,Eﬁgr | A
cover (i .e.p? &S&ﬁefbgj%d?%"l@ﬁ%ﬁm%%% n% %Hecelgb\fieﬂr&%l feﬁfeaagﬁ?ﬁgg%&%?‘sﬁt e ;;lrlfgr}tkg?jf
circuit board,sg _as t ckage sem.,conduct.or sensor chip and the

ampl i fier \%? Wfﬁa‘f%eng8@8?520&(?&%“8&&%6?%%?S ‘ﬁré’géorgr om t he ext er nal
environment (see, for exanple, Patent docunent 1). In this type of

sem conduct or  deeserallythis e of semisonducior deyige hap Hicehazacteristic that the

af orenenti oned space with the outside is provided in the cover that houses

t he sefdi condllet the range sowhidhithe displatdneent wpthefdigphragm takes place osthedess Vari abl e
pressure such as, for exanple, sound pressure and the like that is

gener at ed eyh&idiPbe fhid or Mheilkedo Rt daghidsm Eﬁ%&u\@, ﬂlefjﬂc?!ttér_ fABQESUAAS Aar ti on,

and arrives at the sem conductor sensor chip. In addition, a reécessed
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board t owar ar surt ace er eo t

printed circuit baar that is |pcated directly bel Qqw t he di aphragm a
result of &Tgcpfgegms%a htat geputput by ﬁwmcgp fiaplacsmens o ?@M@q&w reanged
recessed portion, the diaphragmvibrates (i.e., is displaced) correctly at
a di spl acenethe ssmeomducthndevacsr r dhpoamiyifie 1st packaged omi theyprinted sueust badod eover |
in this type of sem conductor device, the fact that the sem conductor 25

chi p i d0conogshed dvithrthaBeraixbeduttdr seidae chipi aAtdoveri@e., _acmki?ers théialised @ chwer med i n
the circuit 3 board and sealing resin package is disclosed, for exanple, in
Pat ent docypegirfre of the printed circuit board so as to package the semiconductor sensor chip
and the amplifier within the same space, and protect these from the external environment
(see, for example, Patent document 1).
In this type of semiconductor device, an aperture portion that connects the
15  aforementioned space with the outside is provided in the cover that houses the
semiconductor sensor chip and the amplifier in the same space. Variable pressure such
as, for example, sound pressure and the like that is generated externally is guided into the
space via this aperture portion, and arrives at the semiconductor sensor chip. In
addition, a recessed portion that is recessed from the front surface of the printed circuit
20  board towards the rear surface thereof is provided in a portion of the printed circuit board
that is located directly below the diaphragm. As a result of a space being formed
directly below the diaphragm by this recessed portion, the diaphragm vibrates (i.e., is
displaced) correctly at a displacement amount that corresponds to the incoming pressure.

Moreover, in this type of semiconductor device, the fact that the semiconductor

25  chip is connected to an external space via through holes that are formed in the circuit



through holes that are forned in the sealing resin package are constructed,
for exanple, by cylindrical pipes that are |linked to the through holes in
the circuit board. The sealing resin package of this type of sem conductor
device is forned by 5 placing a circuit board on which the sem conduct or
chip and pi pes have been nounted into a netal nold which has a cavity to
allow these to be formed, and then supplying a flow of nolten resin to this
cavity. Accordingly, it is necessary to prevent any shift in the position of
t he pipes boatdadnd\sealing resie patkageiis disudosed, fohatample daPatt fycunteat £ ovheof t he
nmolten resin which forms the 10 sealing resin package, and also to prevent

ol ten . s | : . O pr
the mol ten tm%agmhallepman&eIf@ﬁ&dhﬁ%a@aﬁngbft%haeﬁepg%&gg%éfg&?ﬁu&%.f&h&agi gult

board. Because of this, conventionally, I xed in advance to

the circuit _board.prior 19 the fo L gn _of, the .seali.ng.resin package. The
pi pes are ;byfgﬁmﬂ%‘%mlpﬁs ﬂ’@% ﬁrggm%ﬁéﬁekhg,ﬂ"?"éﬁh IBIE%HBI?@G C‘Fﬁ%&&"f‘ﬂﬁ the pipes to
the through holes in the circuit board, welding themtheretq, soldering
them or adheri ndbegeakingsesigpackageof thisiues ofsemieanductpy devies igdoraned by

conventional ly, sone sem conductor devices have been provided wth
sem conductplacingha gisculitehoardjomwhehltke sparicomnstos ukip aad pipes bher beeh enouatds or
chips and the like. In this type of sem conductor device, an enpty space

portion spage J methl MYIdAFKIch B YERRyY kO BIGH ifedé to BOREHe® Andtienuppl9ing a
sem conduct or chip has been fixed and the resin 20 body (i.e., the resin

nol d porti %?ﬁgglténg%n%ﬁzmlﬁg&g’ﬁ&t or chipis placed within this space

portion (see, for eX docunment 3). The space portion is formed
Che cirourt boar ACCTRUIETES h IREHTEI0 RFE &7 BN S ACERE QPR co |8
formed by placing a circuit board on which the sem conductor chip and Iid
have been melanvetd thetiocudt toardithasiswhised biiske fow af tteymoltenaiesiowhi¢chefoems thebe
formed, and then supplying a flow of nolten resin 4 to this cavity. In the
format ilon Gkalinpi resih patkagh aaiil alsotto pfevemalie flten fRinflGvV@Binta ke gdpsbetvden
the pipes and the circuit board. Because of this, conventionally, the pipes are fixed in
advance to the circuit board prior to the formation of the sealing resin package. The
pipes are fixed using a method such as, for example, riveting the pipes to the through
holes in the circuit board, welding them thereto, soldering them, or adhering them using
15 an adhesive agent.
Furthermore, conventionally, some semiconductor devices have been provided
with semiconductor chips having movable portions such as acceleration sensor chips and
the like. In this type of semiconductor device, an empty space portion space is provided
between the circuit board on which the semiconductor chip has been fixed and the resin
20  body (i.e., the resin mold portion), and the semiconductor chip is placed within this space
portion (see, for example, Patent document 3). The space portion is formed by placing
a lid that covers the semiconductor chip on the front surface of the circuit board.
The resin body of this type of semiconductor device is formed by placing a

circuit board on which the semiconductor chip and lid have been mounted into a mold

25  which has a cavity to allow these to be formed, and then supplying a flow of molten resin



the position of the Iid relative to the circuit board that is caused by the
flow of the nolten resin which forns the resin body, and al so to prevent
the nolten resin flowing into the space portion. Therefore, conventionally,
a step to adhere the lid to the surface of the 5 circuit board, or a step to
formrecessed portions or support portions that are used to support end
portions of the |lid on the circuit boardgare perforned prior to the
formation of the resin body. [Patent docunent 1] Published Japanese

Tr ansl at i ono (hlfeaityNoIn the Gerniadion B2 this resinb@dGl islnetessargttd presvkentRiak Ishifigini on
(WD2002/ 045463) 10 [Patent docunent 2] Japanese Unexam ned Patent

Appl i cat i onhe Fdditidn ST4tY 1i@ AlIAtRR to tdciRthit MBard R id dRBLPbY ﬁfétffd(%% %f_ﬂ%é k&@!&h 3]

Japanese Unexam ned Patent Application, First Publicatlon

HO8- 64709 VRFa dn t n ti |l senm conduct or dewvi descrihed in
Patent 15 T ik folnd (g R EERL BRT Bto RATEVP HeGh o iEih TEpIBE B A2
recessed portions . that are fornmed on the circuit board in accordance with

t he char actseageqioriion. ofTherpdorgcsrnveniinnaliy @ steptopdhese thg lidtoghe syrface of the probl em

arises that manufacturing the circuit board becomes sonewhat conplex, which
| eads t 6 a cireditiboardyor astéfhte foem vécassed porignedf suppertpertafns shat aeemisedtoduct or
device. In addition, there is an increase in the cost of manufacturing a 20

sem conductsgppstedidysortidns StHIRE RPOE thedlirchit BoSr@iPe pérfBindd phibr A€ Finfafiemn t he
cover fornms a space above the sem conductor sensor chip and anplifier on

the surfac jnted circuit board where the sem conductor sensor
chip and a%%ﬁ%egﬁbﬁg%e both been installed. Wien this cover is placed in
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electrically 5 connecting them and thus causi ng danage. Moreover, because
di stal end portions of the PCT International Puglication (W02002/045463)
10 [Patent document 2] Japanese Unexamined Patent Application, First Publication
(JP-A) No. H09-119875
[Patent document 3] Japanese Unexamined Patent Application, First Publication
(JP-A) No. H08-64709
However, in the conventional semiconductor device described in Patent
15 document 1, it has been necessary to alter the size of the recessed portions that are
formed on the circuit board in accordance with the characteristics of the semiconductor
chip. Because of this, the problem arises that manufacturing the circuit board becomes
somewhat complex, which leads to a reduction in the manufacturing efficiency of a
semiconductor device. In addition, there is an increase in the cost of manufacturing a
20  semiconductor device.
Furthermore, at the same time as it covers them, the cover forms a space above
the semiconductor sensor chip and amplifier on the surface of the printed circuit board
where the semiconductor sensor chip and amplifier have both been installed. When this

cover is placed in position, the problem has arisen that it sometimes comes into contact

25  with the semiconductor sensor chip and amplifier or with the wires electrically



the cover are fixed to the printed circuit board using only, for exanple, an
adhesi ve agent, if, for exanple, a shock or the like is applied thereto,

t he cover sonetinmes conmes off, so that the problemand has arisen that
there is a decrease in the durability of the 5 sem conductor device which
has led to a consequent reduction in the reliability of the sem conductor
device. Furthernore, during the manufactgring of the sem conductor device
described in Patent docunent 2 which has a resin package, it has been
necessary toonietihg thent &l thiepausing dadrage.ndMolgoverg bedabedistaheridrionscfi t board
and to performthe step of fixing pipes to 10 the circuit board. Because of

this, th j : ; ' héks t of
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manuf acturing a semc device, a uction | cy of

manuf act ur i, a senjconduct or, devi.ce. .Furthe re, during the manufacturing
of the_semibHRREBIS Adhi e due e i 3optied e e Spul fouifimse SBERTE0 | hae
been necessary to performthe step of adhering a |lid to, . 15 the circuit
board and tthatjsks preblem and has apsesrthatdhere iya dersease uthe durabiity pbihe or support
portions in the circuit board, the problem has arisen that there has been an
i ncr easé i rsemivendwaart devicervetnicl bastled tongcanseprentedaetiondn thbereliabelityRif 8 OSURE OF
THE | NVENTI ON 20 The present invention was conceived in view of the above
descri bed s ehiGuinderfSse and it is an object thereof to provide a

sem conductor device that nmakes it possible to achieve a reduction in
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sem conductor device as well as tq a lid fra used with the, 25

seni conducti@tenygoqument g Whighchas aifetin Ragkese it bpénﬁaee'én?ﬂesmtopweé@@mth? #6Rnt i on

i ncludes: a substrate; a sem conductor chip that is fixed to a first surface
of the subsfiferming throughholesiie thengrauitdoard and to perform the step of fixing pipes to

10  the circuit board. Because of this, the problem has arisen that there has been an increase
in the cost of manufacturing a semiconductor device, and a reduction in the efficiency of
manufacturing a semiconductor device.

Furthermore, during the manufacturing of the semiconductor device described in
Patent document 3, because it has been necessary to perform the step of adhering a lid to

15  the circuit board and to perform the step of forming the recessed portions or support

portions in the circuit board, the problem has arisen that there has been an increase in the

cost of manufacturing a semiconductor device.

DISCLOSURE OF THE INVENTION
20 The present invention was conceived in view of the above described
circumstances, and it is an object thereof to provide a semiconductor device that makes it
possible to achieve a reduction in manufacturing costs, an improvement in manufacturing
efficiency, and an improvement in durability, and to also provide a method of
manufacturing the semiconductor device as well as to a lid frame used with the

25  semiconductor device.



body that is provided on the first surface of the substrate so as to cover
the sem conductor chip and that forns a hollow first space portion that
surrounds the 5 sem conductor chip, and in which there is provided a
substantially cylindrical aperture portion that extends to the outer side
of the first space portion and has an aperture end at a distal end thereof
and that is connected to the first spacegportion; and a first resin nold
portion that forns the first space portion via the chip covering |lid body
and covers the Thbs¢mmbadtarideticaof thepresentrinvertioanncludesex priseate; and t hat
fixes the substrate integrally 10 with the chip covering Iid body. In the

sem conducisemicdRAicEst Bip thaeis Fx88 &4 fit s Viehice @F thel subitPatélaShiP@snitikg fdf or the
substrate to be a circuit board and for the sem conductor chip to be

el ectrical hy.c ect h I redit rd.. ln the sem copnductor device of
t he presentb%fi%\&lggfsipéﬁ‘,qd?({ 81i1 é‘ezrgtosu%%es?fg@S@SVa&eﬁg agiqscos}'ﬁ{)s “ate to be a
stage portion that is separated fro | ead frane, . and for the

sen conductsetmcee&r%@qhep atefggewg]elgw gfﬁﬁﬁ@&?ipeﬁlqné gsutrpundsdhe pl aced
around a periphery of the stage portion and that are fixed by the first
resi n nbdl d spwiconductonahip, ahdin wbich thanelisqiroadedha slbstantialtytylodningdapenurel ead i s
exposed fromthe first resin nold portion, and for the sem conductor chip

to be el ectpoitichlthit &xRMASES B8 olir kille ofthR Erstispade FoRiictE&id 108 an APert@d@fd hinsi de
the first space portion. In the sem conductor device of the present

| nventi on, aﬁgﬂ?ﬁ!@e‘?@%@éh%ﬁ i§a Q(I%nnteg't%d t&&@fﬁ@ﬁ@h‘&@?i@f‘égﬁiﬁ%ﬁ r%ﬁé e a chip

t hrough hol'e Ui osrtron on tag ( re the
i rect o oRol Rerns R B S PREICH v the i caurifg Tf RROLELRRIESur 1 ace
which 25 is on the opposite side fromthe first surface; and a second resin
nol d porti dhe substrate such thatdheraperaite envis sxpased, and that dixenthetshbstrateigtegpadlyt i on,
and is integrally fixed to the second surface of the stage portion so as to
f or m a16ecwith thpakip coeeringdid bdyt i s connected to the
In the semiconductor device of the present invention, it is also possible for the
substrate to be a circuit board and for the semiconductor chip to be electrically connected
to the circuit board.
In the semiconductor device of the present invention, it is also possible for the
15  substrate to be a stage portion that is separated from a lead frame, and for the
semiconductor device to have electrical connection leads that are placed around a
periphery of the stage portion and that are fixed by the first resin mold portion such that
one end of each electrical connection lead is exposed from the first resin mold portion,
and for the semiconductor chip to be electrically connected to the electrical connection
20 leads inside the first space portion.
In the semiconductor device of the present invention, it is also possible for the
semiconductor device to have: a chip through hole that is formed in a position on the
stage portion where the semiconductor chip is mounted, and that penetrates in the

thickness direction of the stage portion from the first surface to the second surface which

25  is on the opposite side from the first surface; and a second resin mold portion that is



chip through hole. In the sem conductor device of the present invention, it
is also possible for the 5 second space portion to be forned by a stage
covering lid body that covers the second surface of the stage portion. In

t he sem conductor device of the present invention, it is also possible for a
di aphragmto be fornmed in the sem conductor chip and for the chip through
hole to be formed facing the diaphragm sand for a connecting lead that is
di spl aced towards the 10 second surface side to be connected to the stage

portion, arfdrihél or the sechdRdriicsofMhésthgl pdvtion, iafidh id iateRealllyi fised tb thetsecorilecond
surface of the stage portion so as to envelop the electrical connection

| eads and tsﬂﬁa@@ﬁ@ﬁﬂaﬁ%gﬁx:ﬁ@ﬁl so hdtofdih tais%ndtsﬁfceﬁﬁmi&ﬂ;ﬁgﬂgicegnn RUI1Gfheof the

present invention Inc a stage portion having a fiIrs a second
surface; a chi tu.}hgé%u h hole that is fornmed in the stage 15 portion and
penetrat es Y83t "%%hd second surfaces in the thickness direction thereof;
a sem conductor chip that is fixed to the first surface of the stage portion
which is also a Ipdiesearconduster devacecofithe prepent iftyention it is akse ppasible fordhe p
covering lid body that is provided on the first surface of the stage

porti on5so sesoridxspace/gortibint tecformedblya ktage chvepingitid bioldathat toverstha sbandow fi r st
space portion that surrounds the sem conductor chip,; and a resin 20 nold

portion tha,faQyfhe kthge poriidh. surface of the stage portion so as to formthe
first space portion via the chip covering |id body, and that al so covers

t he second surfage of th st.a ortd.on_s to.form a secor ace
portion that is glg ﬁlheesgbé%n{igétp ﬂge‘@%ei %Jtﬁ%Prggﬁﬁ%nvﬁgﬁl%n’ éttls ?ﬁé P§%S%1ﬁ2&s%r face of
the stage portion and form an aperture portion that connects the second
space port i Hgphragm Fféb%&’F@FQiB! thg semicanductonehy anddosthgshingBraughholedodgr al | y
with the 25 chip covering Ilid body. 8 1In the sem conductor device of the
present i nfermédfacingtthe diaphragmparsisfobh eornecting Badiffat sghsplaceth towardsthd i n t he
sem conductor chip and for the chip through hole to be
10 second surface side to be connected to the stage portion, and for the second resin mold
portion to be fixed to the second surface of the stage portion so as to envelop the
electrical connection leads and the connecting lead.
In addition, the semiconductor device of the present invention includes: a stage
portion having a first and a second surface; a chip through hole that is formed in the stage
15 portion and penetrates the first and second surfaces in the thickness direction thereof; a
semiconductor chip that is fixed to the first surface of the stage portion which is also a
portion where the chip through hole is formed; a chip covering lid body that is provided
on the first surface of the stage portion so as to cover the semiconductor chip and that
forms a hollow first space portion that surrounds the semiconductor chip,; and a resin
20  mold portion that covers the first surface of the stage portion so as to form the first space
portion via the chip covering lid body, and that also covers the second surface of the
stage portion so as to form a second space portion that is connected to the chip through
hole at the second surface of the stage portion and form an aperture portion that connects

the second space portion to the outside, and that fixes the stage portion integrally with the

25  chip covering lid body.



formed facing the diaphragm and for a connecting |ead that is displaced
towards the second surface side of the stage portion to be connected to the
stage portion, and for the 5 electrical connection |eads to be placed in the
vicinity of the stage portion, and for the resin nold portion to have a
first resin layer that covers the first surface of the stage portion so as
to formthe first space portion via the ghip covering lid body, and have a
second resin layer that forns the second space portion and the aperture
portion on the &ethesemeondinter device € thet pregenpimventiom, anslalsdpossibbe/fora t he
second surface of the stage portion 10 so as to envelop the electrical

connect i on diapBegmtdthetfBANEDINARE SeniiBord dasr chlﬁtaha et EKip throBgls BoTk ¢@BElUCT Or
devi ce of the present i nvention includes: circuit board; "a sem conduct or
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portion that is E(maced so as to provide a hollow space portion between
i tsel f &nd elentricaksnnnestibndeasis te he plawctuntthevmlmtylnfdl}e stagerportiorgaud fdrahe f i xes
the circuit board integrally with the |lid frame, wherein a |id body that is

provi ded omesimmoki potibn tdieed fasctefin ldyer thaecsertiie Hest bundite ol paget r udi ng
portions that extend fromthe |id body in the thickness direction so as to

protrude t gﬁﬁfoﬂ%o 50% Rithe ARt §¢£€ gBﬁ%‘i‘i‘ {h%hﬁahtrofvéﬁﬁ%ﬂ& bBé}? atcﬁﬁ‘ﬁ}’e POrtion,

and whose distal end portions a xpose e outside e resin nDId
portion are fornmed j rane In the sen1co duct or i ce cordi ng
to this i nveAoFHIn afe”'ﬁ@trflm% he3Accn shace nagier aedh mm%ﬁp? oafaggeed to the
outside froma resin nold portion in order that the erture end of the

aperture pé&peondsurdane afehgstageppriion anshihaicaoversithe Qeﬁ@ndﬁﬂ cobtherstage portioasi n
nold portion is being formed using a nold. Nanely, when this sem conductor 9
devi cel0s benstp emvolopald electrical zonnecton teaboandithaednectingllehd. anme ar e sandw ched
in the thickness direction of the circuit board by a pair of nolds that are
used to form thegyRRdrhore, the semiconductor device of the present invention includes: a
circuit board; a semiconductor chip that placed on top of and fixed to one surface side in
the thickness direction of the circuit board and is also electrically connected thereto; a lid
frame that is placed on top of the one surface side of the circuit board and that also
15  covers the semiconductor chip; and a resin mold portion that is placed so as to provide a
hollow space portion between itself and the semiconductor chip via the lid body frame,
and that fixes the circuit board integrally with the lid frame, wherein a lid body that is
provided on the circuit board and forms the space portion, and protruding portions that
extend from the lid body in the thickness direction so as to protrude towards the outer
20 side from a top surface of the space portion, and whose distal end portions are exposed to
the outside of the resin mold portion are formed in the lid frame.
In the semiconductor device according to this invention, an aperture end of an
aperture portion is exposed to the outside from a resin mold portion in order that the

aperture end of the aperture portion can be placed in contact with the mold when the

25  resin mold portion is being formed using a mold. Namely, when this semiconductor



nol d portion. Here, because an aperture portion of the substantially
cylinder-shaped Iid franme extends froma top end portion of the |id body in
a direction in which it noves 5 further away fromthe circuit board, one
nold is in contact with the aperture end of the aperture portion and a gap
I's formed between the other nold and the top end portion of the |lid body.
Mor eover, because it is sandwi ched by the pair of nolds, the aperture
portion is pressed towards the circuit board. Because a bottom end portion
of the |iddbddyistteatg manufddured, xcrduitdioand dnd a lieframe atel sandwiwhell ingther essed
against the circuit board by the pressing of the aperture portion, the gap

bet ween t henifigfesPar&fien lapﬂieic%ui%oirh%tylai phirsTdyoldsithat A8 uséd toUbim tRAB§iH can be
cl osed. Furthernore, because the aperfure end of the aperture portion also

abut s agai I t e ti .pe

cl osed by ?@téd gé&gﬁoﬁomﬁar_e, Rgcagper%iﬁeﬁuo%rﬁen %@gsg&%%&g% c%q%lgrlglghgﬁg?lslaseal ed
off fromthe outside, 15 After, the sandw chinpg by . this pair. of nolds, nolten
resin is pb@mESXIeH %fr&mr"e@ipr?ndPBFW@M@QO%BQ‘GS%%%‘V@@ BMeoYesr med by
the one nold, the lid body, the aperture portion, and the circuit board. As
a resul §, &inthesawayiom the circuwihboasd,famemeald isinwiontakt with thesapattureredd pbthei on of
the aperture portion is exposed to the outside. At this time, because the

gap bet Weelagérh.ﬁe portionahe B Gap & forAed Bétwebretheiothdp @fhid andithiei6p &id soHién bPar d and
20 the gap between the one nold and the aperture end of the aperture portion

are cl osed yivid $ pressing of the aperture portion by the one nold, nolten
: the’lid S : :
resin that 1s poured into the resin formng space can be prevented from
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position positions of the Iid frame and the circuit board can 25 be fixed.
Accor di ngl pressadetawrrts thewgjrauitdopeds Besense apoitommendiportion ¢fghe lidbedy hapisevent
the 10 |id frane being noved relative to the circuit board by the nolten
resi n flDowimgoritadt evithitke cir@st boafdispresyedsgeaiist the circuit board by the pressing of the
aperture portion, the gap between the bottom end portion of the lid body and the circuit
board can be closed. Furthermore, because the aperture end of the aperture portion also
abuts against one mold, the aperture end of the aperture portion can be closed by the one
mold. As a result of the above, a space portion is sealed off from the outside.
15 After the sandwiching by this pair of molds, molten resin is poured into a resin
forming space whose boundaries are formed by the one mold, the lid body, the aperture
portion, and the circuit board.  As a result, a resin mold portion is formed in which a
distal end portion of the aperture portion is exposed to the outside. At this time,
because the gap between the bottom end portion of the lid body and the circuit board and
20  the gap between the one mold and the aperture end of the aperture portion are closed by
the pressing of the aperture portion by the one mold, molten resin that is poured into the
resin forming space can be prevented from flowing into the space portion.
Moreover, as a result of the lid frame being pressed against the circuit board by

the pair of molds, the relative position positions of the lid frame and the circuit board can

25 befixed. Accordingly, when forming the resin mold portion it is possible to prevent the



Mor eover, according to the above descri bed sem conductor device, when the
sem conductor chip is a sound pressure sensor chip or a pressure sensor chip
that is 5 provided with a diaphragm when pressure variations such as noi se
and the like reach the diaphragmfromthe outside via the aperture portion
and the chip through hole in the stage portion, the diaphragmof the

sem conductor chip vibrates based on th@ée pressure variations, thereby
enabling the pressure variations to be detected. The volume of the chip
covering | lid flaowybeing mévadrelative & the cirewitbordd by theemopltent resin Slowitg intmthe
boundaries are forned by the chip covering lid body can be easily altered in
accor danceregfil riniglsphdee shape or size of the lid body w thout the design of
the stage portion being altered. Accordingly, it is possible to secure a
suf f i cient Vol Uk Qfvet BEcording 3 11¥abS LR SIACRHIRRILEEP Fovi N Wtk te®
possi bl e to keep to a i ni nuntany ghanges inthe pressure of the first or
second space _portions,that are, caused by the vibrating of the 15 .di aphragm
Because. of STHPANETE Ship5 S ST TP freeBtar BB AT A BT B RIPUER et o

vi brate correctly by a deformation anount that is proportionate to the
pressur® vpmvidedarith a digphragmpwherpigssurereariatioas suchres npise and thedikewpachdhe bei ng
af fected by changes in the pressure of the first or second space portions.
Mor eover, diaphfagmefadin dhenmnsidé niawhé aperturepatiagandihe ichiprthichgh ipledritied i n an 20
el evated state by the connection | eads, the |ayer thickness of the second

resin | ayegtaggaorlﬁsn,_ thé araﬁﬁt%g@- of\fﬁ\f&xﬁimxﬁma%'f emg Vit ateS baseY ;ésh tﬁe%ﬁ gﬁésagef or ned,

t he protrudi portion o nol d can be extended to belowt st age

portion so_that t econd..space _portion can.b formed having a | arge
Dol e, AcebiBiont i erehy SRBIRE B uPRtey aliR f be i any changes i n t he
pressure of the chip through hole and the second space portion that,6 occur 25
in conjunction wiphvelymept 1119160"@?1“8ﬁié%eﬂ)éﬁhﬁ?fa@ﬁ]ﬁfsér?aS?q0n¢§P3§6§§Flﬂné to
prevent the 11 deformation of the di aphragm being obstructed. As a result,
t he di &hr adwscountariesadeformed by ibheathip coveripg fidybody can bieéasilyaltéred imnmount t hat
corresponds to the applied pressure so

accordance only with the shape or size of the lid body without the design of the stage

portion being altered. Accordingly, it is possible to secure a sufficient volume for the
first or second space portions, and it is possible to keep to a minimum any changes in the
pressure of the first or second space portions that are caused by the vibrating of the

15  diaphragm. Because of this, the diaphragm of the semiconductor chip can be made to
vibrate correctly by a deformation amount that is proportionate to the pressure vibrations
of the noise or the like from the outside without being affected by changes in the pressure
of the first or second space portions.

Moreover, in the embodiment in which the stage portion is supported in an

20  elevated state by the connectioh leads, the layer thickness of the second resin layer can be
increased. When this second resin layer is being formed, the protruding portion of the
mold can be extended to below the stage portion so that the second space portion can be
formed having a large volume. Accordingly, it is possible to keep to a minimum any
changes in the pressure of the chip through hole and the second space portion that occur

25  in conjunction with the vibrating of the diaphragm, and it is possible to prevent the



that pressure detected by this sem conductor device is accurate.

Furthernore, in a sem conductor device in which a protruding portion is
formed 5 in the lid body, a distal end portion of the protruding portion is
exposed to the outside fromthe resin nold portion in order that the distal
end portion of the protruding portion can be placed in contact with the
nol d when the resin nold portion is being forned using a nold. Nanely, when
this sem conductor device is being manufactured, a circuit board and a lid
frame are defoowatedneef therdiahkragi beingeshstrdited ct Aoa reshilts the dmphmgint capdemehdey a
pair of 10 nolds that are used to formthe resin nold portion. Here, because
the protrues igrat@edridcll b9fa defsinlatifn hinanm tRattcerdspohd oo the hfiilicd PrlesBiftetsbon of
the lid body in a direction in which it noves further away fromthe circuit

board, onegﬁgbgsgﬁe Hafgt?%ggﬁs wﬂiboﬁdﬁﬁtoqidtéﬁigé isr?g{;‘%aﬁprt ion of the protruding

portion an gap Is etween the o and the top end portion
of the Iid body._15 Because it .is sapndw ched by. the paifr of nolds, th

b ot rudi ng por i1 BATRETRFG Sta semipSRBElRe SeRes th Whish d Bidind e Sorm el « om
end portion of the Ilid body that is in contact wwth the circuit board is
pr essedS agél thedidthedy.cd distal endipeation efithe protpydinggiongorots exprsed b theroytsidey
portion, the gap between the bottomend portion of the |id body and the

circuit bd@arthe agsibmotd ptidn inNerded that thé distap andpgreioh bbtheipsotsRigpbrabi fr om
the outside. 20 After the sandwi ching by this pair of nolds, nolten resinis

oured int L4 RNG: ' £ oL one
p Carfbé fi z;e,a infcBRAENWitEH Hﬁqﬁowfe@%g ruyé%g@gdlg oRfofl if g&gg%rmedtupglg

nmold, the I'i1d bo and the circult sult, sin no
portion is _for in which the di.stal .en ortion of tgareg ot r.udi ortion
e exposed B eNaTel yheh iy sl rrE ey bERe toank Bl et By 1 o
end portion of the lid body _ and the circuit board is closed by the pressing
force of 29nd aidiageaiesangwichediip the thisknesp directjon afjibg cirayit 3 paipot he
resin formng space can be 12 prevented fromflow ng into the space
porti om0 Movoddsvthat aresses to denm thewésin eld paitibn.anderecbergusertbs pmtirudipgi nst t he
circuit board by

portion of the lid frame extends from a top end portion of the lid body in a direction in

which it moves further away from the circuit board, one mold is in contact with the distal

end portion of the protruding portion and a gap is formed between the other mold and the

top end portion of the lid body.

15 Because it is sandwiched by the pair of molds, the protruding portion is pressed

towards the circuit board. Because a bottom end portion of the lid body that is in

contact with the circuit board is pressed against the circuit board by the pressing of the

protruding portion, the gap between the bottom end portion of the lid body and the circuit

board can be closed. Namely, the space portion is sealed off from the outside.

20 After the sandwiching by this pair of molds, molten resin is poured into a resin

forming space whose boundaries are formed by the one mold, the lid body, and the circuit

board. As aresult, a resin mold portion is formed in which the distal end portion of the

protruding portion is exposed to the outside. At this time, because the gap between the

bottom end portion of the lid body and the circuit board is closed by the pressing force of

25  the protruding portion, molten resin that is poured into the resin forming space can be



the pair of nolds, the relative position positions of the lid frame and the
circuit board can be fixed. Accordingly, when formng the resin nold
portion it is possible to prevent the 5 1id frane being noved relative to
the circuit board by the nolten resin flowng into the resin form ng space.
As a result, according to the present invention, it is no | onger necessary
to performa step to fix the Ilid framelphi ch covers the sem conductor chip
to the circuit board, or to performa step of form ng through holes in the
circuit bogareyented frany ewing intoithe pacepertiosi bl e t o reduce costs when

manuf acturing a sem conductor device in which a sem conductor chip that is

pl aced in the spreeder, tab @fesult of i lkCfrafle being Presyddeigaiist thp@izEuit beurd byt s
possi ble to achieve an inprovenent in the nmanufacturing efficiency. BRIEF

DESCRI PTI Qi %@Eﬁ“‘\’ﬂﬂ%ng? Rg&i@%pgﬁéﬁs%if%&gﬁﬁé §1§(F%l§g%§}gtlxit Bb&WcgoW ng

a sem conduct'or devicé accor Irst e I nmen e present

invention.,FLG 2 is a grgss-sectional, view shgw ng an. exanpl e of a

sem conducPsiReh; eedribay igEhr AR her U R Rattrar ispeon e taBtsPaithy o
the first exanple of the present invention shown in FIG1l. 20 FIG3 is a
si de crdssliddemedeig mpsd relabivg tytha cireninbeard by theruelken rgsin dlgwinginto the

sem conduct or device shown in FIG1l. FIG 4 is a side cross-sectional view
showi ng a msimfoemmg spaceuf act uri ng the sem conductor device shown in FIG 1.
FIG5 is a side cross-sectional view showi ng a nethod of nmanufacturing the

25 sem conduct or Adg¥ef, 86¥ding b tht Frelent Invenfib3i6is nd 16nget H&e§§a§)5§>' secti onal

vi ew showi ng a sem conduct or device according to a second enbodi nent of the
present inyention, FIG.7.. S.a.cross-sectional vi.ew showi ng. ap exanple of a
et hod of P?rzc?{gb%ﬁtf? og’ﬁx tHeTidFfrathe Which Covers the seftticonductdr cmE 16 the AR20R
board, or to perform a step of forming through holes in the circuit board.  As a result, it
10 is possible to reduce costs when manufacturing a semiconductor device in which a

semiconductor chip that is placed in the space portion is connected to an external space,

and it is possible to achieve an improvement in the manufacturing efficiency.

BRIEF DESCRIPTION OF THE DRAWINGS
15 FIG. 1 is a side cross-sectional view showing a semiconductor device according
to a first embodiment of the present invention.

FIG. 2 is a cross-sectional view showing an example of a semiconductor chip
that is used in the semiconductor device according to the first example of the present
invention shown in FIG. 1.

20 FIG. 3 is a side cross-sectional view showing a method of manufacturing the
semiconductor device shown in FIG 1.

FIG 4 is a side cross-sectional view showing a method of manufacturing the
semiconductor device shown in FIG. 1.

FIG. 5 is a side cross-sectional view showing a method of manufacturing the

25  semiconductor device shown in FIG. 1.



a sem conductor device according to an enbodi nent of the present invention.
5 FIG8 is a plan cross-sectional view show ng a sem conductor device
according to a third enbodi mrent of the present invention as seen froma
surface of a stage portion. FIG 9 is a plan cross-sectional view show ng a
sem conduct or device according to the third enbodi nent of the present

i nvention as seen from another surface a8 a stage portion. 10 FIG 10 is a
si de cross-sectional view showi ng a sem conductor device according to the
thi rd enbodi nent FK# 6tina side ssasprsegtiopalriiews showing asemicondugiprndevidedascerdingi ng a
| ead frame that is used in the manufacturing of the sem conductor device
accordi ng tma sdrend binbodimehaki the pteserdt inveatign.esent i nvention shown in FIG
10. 15 FIG 12 is a side cross-sectional view show ng a nethod of

manuf act uring t heiG 39gh %Ri@g-wﬁhalﬁﬁé’siéi§l‘i‘ovﬁlfl§‘ﬁﬂ ekdinple &f 4 MetfiddofiAinkforng! de

cross-sectional view show ng a metho manuf acturi ng the sem conductor

of
devi ce shown _in 0, FILG 14.15s i ross-sSectional view show ng a
var | ant - oxadgnEolfudcheyick grdoiab8 i af bHBoBRERCONEE SR InENET: devi e
according to the_third epbodi ment . of_ the Br esent invention. FIG15 is a
si de cross- sect i BiaB &2 plancressrsagfionak vipwishowmgasemicondyeter devigapccording
sem conduct or device according to the third enbodi nent of the present
i nvent i on. tda Giréenodimeit df therpeentiaventmnals seéncfnors howiface of asstagermbrivar. i ant
exanpl e of the 25 sem conductor device according to the third enbodi nent of

the present invepiGOnsa %ﬁn drbseséatidngl vewisHEwinpQSseniesiduedRieviéecabcoidmy Ng a
third variant exanple of the sem conductor device according to the third

enbodi Ment Qe hiey BhESEMn! ANENbe@h inVehiBril desin frof ARt ATacesPhiage Vi ew

showi ng a sem conduct or

portion.
10 FIG 10isa side cross-sectional view showing a semiconductor device
according to the third embodiment of the present invention.

FIG 11 is a plan view showing a lead frame that is used in the manufacturing of
the semiconductor device according to the third embodiment of the present invention
shown in FIG 10.

15 FIG 12 is a side cross-sectional view showing a method of manufacturing the
semiconductor device shown in FIG 10.

FIG. 13 is a side cross-sectional view showing a method of manufacturing the
semiconductor device shown in FIG 10.

FIG 14 is a side cross-sectional view showing a variant example of a through

20 electrode in the semiconductor device according to the third embodiment of the present
invention.

FIG 15 is a side cross-sectional view showing a first variant example of the
semiconductor device according to the third embodiment of the present invention.

FIG. 16 is a side cross-sectional view showing a second variant example of the

25  semiconductor device according to the third embodiment of the present invention.



according to a fourth enbodi nent of the present invention as seen froma
surface of a 5 stage portion. FIG 19 is a plan cross-sectional view show ng
a sem conductor device according to the fourth enbodi nent of the present
invention as seen from another surface of a stage portion. FIG 20 is a side
cross-sectional view show ng a sem conductor device according 10 to the
fourth enbodi nent of the present inventildn. FIG 21 is a side cross-sectional
vi ew showi ng a sem conductor device according to a fifth enbodi nent of the
present inventi oRlG Rl & 291d¢ srags-s¢ctional virye shavong aitkird variant exaowmle of the

sem conduct or device according to a sixth enbodi mrent of the present

i nventi on. séicbiduc3 desicaasdotiding tooths tlirtémhibutiment cfthes prevént ghviehiton.

sem conductor device according to the sixth enbodi nent of the present

invention shown g fRG @ﬁ}_an%}cﬁs-%éctfoﬁalavi&b§ﬁb\¥fn§‘ﬁ/ seRIUnAGct8r 464 frame that
is used in the manufacturing of the sem conductor device according to the

si xth enbodi nent of the.present inyention .shown in FIG23. 20.FIG 25 is a
cr oss- sect FtEing s FufpRrRR e PERR v RAm Bt o stea o2 stitaetas ' s
si de cross-sectignal view showi ng a nethod of manufacturing the

seni conducf@ge ptiPRe shown in FIG 23. FIG 27 is a side cross-sectional view
showi ng a net hod of manufacturing the sem conductor device shown in FIG 23.

25 FI G 28 i s a sFHg 16nos plaseoiss-sectionsli veew showingg semieiniioctoodevicenuf act uri ng
the 15 sem conductor device shown in FIG 23. FIG 29 is a cross-sectional

vi ew show RgodiN@td @B folfttrebdliMEntldTthe Sre$8nE RREMEIOLs sd@Vr6M anehRf Sirfidet O the
si xth enbodi nent " of the present invention.
of a stage portion.
FIG 20 is a side cross-sectional view showing a semiconductor device according
10 to the fourth embodiment of the present invention.
FIG 21 is a side cross-sectional view showing a semiconductor device according
to a fifth embodiment of the present invention.
FIG 22 is a side cross-sectional view showing a semiconductor device according
to a sixth embodiment of the present invention.
15 FIG 23 is a side cross-sectional view showing the semiconductor device
according to the sixth embodiment of the present invention shown in FIG 23.
FIG 24 is a plan view showing a lead frame that is used in the manufacturing of
the semiconductor device according to the sixth embodiment of the present invention
shown in FIG 23.
20 FIG. 25 is a cross-sectional view showing the lead frame shown in FIG 24.
FIG 26 is a side cross-sectional view showing a method of manufacturing the
semiconductor device shown in FIG. 23.
FIG 27 is a side cross-sectional view showing a method of manufacturing the

semiconductor device shown in FIG. 23.

25 FIG 28 is a side cross-sectional view showing a method of manufacturing the



FIG 30 is a cross-sectional view show ng a nethod of manufacturing the
variant 5 exanple of the sem conductor device according to the sixth

enbodi ment of the present invention. FIG 31 is a side cross-sectional view
showi ng a sem conduct or device according to a seventh enbodi ment of the
present invention. FIG 32 is a cross-sectional view show ng a nethod of
manuf acturing the 10 sem conductor devife shown in FIG31. FIG 33 is a

si de cross-sectional view show ng a nmethod of manufacturing the

sem conducsesticersictos dgreswhown ip| 3. FIG 34 is a side cross-sectional view
showi ng a net hod of manufacturing the sem conductor device shown in FIG 31.
15 FI G 35 is a sFife28isasaosesectionhview showdioawariang esanple ofithect or devi ce
according to an eighth enbodi nent of the present invention. FIG 36 is a

Cross sect {RabnducRVdeEVIeNhRBrdig R*BEBIxE GhbcliReRt STMOptesedt invBhtibn. t hat i's
used in the sem conductor device according to the ei ghth enbodi nent of the

present inventi LN FlG.35, 20 Bl G.37 1S 4 .Sl QSS- ional view
showi ng a net hogl"qltg:‘fS 9gna\{gplau g %ﬁlﬁlgal f/ﬁe&' ﬁlggr'ﬁ%%h] ﬁh% oorfq%é\glilf‘ac?@%sn%g&%ﬁvﬁ%n | G 35.
FIG 38 js a side cross-sectional] view show ngqea, met hod .of mapufacturing the
seni comiucEBMpRot 1he semisapductorregicg gecording tothesixth empedimenket te preseial vi ew
showi ng a nethod of manufacturing the 25 sem conductor device shown in FIG
35. 16 Flf@véftians a si de cross-sectional view showing a state in which the
sem conductor device shown in FIG 35 is nounted on a package board. FIG 41
is a side cross-FeEBl ¥Rdidy ErRW-Sdevhdl Fick SRWiRS A JéificBRdudeor defice aecdrdihgd
to a seventh embodiment of the present invention.
FIG 32 is a cross-sectional view showing a method of manufacturing the
10  semiconductor device shown in FIG. 31.
FIG 33 is a side cross-sectional view showing a method of manufacturing the
semiconductor device shown in FIG 31.
FIG 34 is a side cross-sectional view showing a method of manufacturing the
semiconductor device shown in FIG 31.
15 FIG. 35 is a side cross-sectional view showing a semiconductor device according
to an eighth embodiment of the present invention.
FIG. 36 is a cross sectional view showing an example of a semiconductor chip
that is used in the semiconductor device according to the eighth embodiment of the
present invention shown in FIG. 35.
20 FIG. 37 is a side cross-sectional view showing a method of manufacturing the
semiconductor device shown in FIG 35.
FIG. 38 is a side cross-sectional view showing a method of manufacturing the
semiconductor device shown in FIG 35.

FIG 39 is a side cross-sectional view showing a method of manufacturing the

25  semiconductor device shown in FIG: 35.



to a ninth enbodi nent of the present invention. 5 BEST MODE FOR CARRYI NG OQUT
THE | NVENTI ON A first enbodi nent of the present invention is showmn in FIG 1
through FIG5. As is shown in FIG 1, this sem conductor device 1 is
provided with a circuit board 3, a sem conductor chip 5 that is
superinposed on one end side in the thickness direction of 10 the circuit
board 3, alid frame 7, and a resin noldéportion 9. The sem conductor chip 5
is formed substantially in a plate shape, and a rear surface 5a thereof is
adhesi vel y fi xedFli( 49 i$ p side crasspertionalview showiag sotate irowbighthe t he one end
side of the circuit board 3. This sem conductor chip 5 is, for exanple, a
sound pr esemicenduwnaratevichishowr i N85 ys mentedos hpackagabédrth 2, this

sem conductor chip 5 is constructed by stacking a multilayer printed

circuit board 1lpp® 48 i hkidaerosddecthaldiél |si1<|‘}\9i'ﬂg%%Qﬁﬁdogﬁlﬁ—‘cti&lgdevi&%c&ﬂ

provi ding a condenser unit 12 in through hol es 10b an t hat penetrate

in the thitgléHﬁﬁ%g@%@;ﬂ%“@h@&eﬁérl&iixﬁ%ﬂtigrbet rate 10 and the nmultil ayer

printed circui condenser unit 12 is formed by an oscillating
el ectrode plate 13 that protrudes from 20 an inner surface of the through
holes 18b and | Ib and a fixed el ectrode plate 14. The fixed el ectrode
plate 14 is placed so as to overlap in the thickness direction via a mnute
gap with the oscil | atBRYT MEDEHRQR CARRYING OUNEHEINVENTION el ectrode plate
13 and the fixed electrode plate 14 are placed between the silicon

substrate 10 in WAfastemhbddimgsrof i prasentinvefitiod is show th BIG. 1 2roligh FIG.S.
condenser unit 12, when the oscillating electrode plate 13 oscill| ates based

170N soundss giFRATECE thil sBhRRAFol ddleednt %oaia&w&m&%aﬁ%fﬁpi el Ib

froma sur of the mu ayer prin circurt board - changes
e o e 5ot LR e Erdhl o R S0 B
10  the circuit board 3, a lid frame 7, and a resin mold portion 9.

The semiconductor chip S is formed substantially in a plate shape, and a rear
surface Sa thereof is adhesively fixed to a front surface 3a that is positioned on the one
end side of the circuit board 3.  This semiconductor chip S is, for example, a sound
pressure sensor chip.

15 Namely, as is shown in FIG. 2, this semiconductor chip S is constructed by
stacking a multilayer printed circuit board 11 on a surface 10a of a silicon substrate 10,
and then providing a condenser unit 12 in through holes 10b and 11b that penetrate in the
thickness direction the silicon substrate 10 and the multilayer printed circuit board 11.
The condenser unit 12 is formed by an oscillating electrode plate 13 that protrudes from

20  an inner surface of the through holes 10b and 11b and a fixed electrode plate 14. The
fixed electrode plate 14 is placed so as to overlap in the thickness direction via a minute
gap with the oscillating electrode plate 13. The oscillating electrode plate 13 and the
fixed electrode plate 14 are placed between the silicon substrate 10 in the multilayer
printed circuit board 11.

25 In this condenser unit 12, when the oscillating electrode plate 13 oscillates based



out put as changes in the electrostatic capacity between the oscillating

el ectrode plate 13 5 and the fixed electrode plate 14. Mreover, a
plurality of pad electrodes 15 are forned so as to be exposed on the

surface 5b of the multi layer printed circuit board 11. These pad el ectrodes
15 have a role of supplying power to the sem conductor chip 5, and al so
function as termnals to transmt to théd outside output signals that are
obtai ned fromthe condenser unit 12. 10 As is shown in FIG 1, the |id frame
7 is formed®nfsourdsand €hanges & presgure thahenterdnterthe thgoughdiole 1nfioma surface Sted with
alid body 17 that is placed on the front surface 3a of the circuit board 3
so as to caiderofttiemakitdyeo prnted oircuitibgard 1 1,achanges snithetgap e dey thecydcillacing cal
aperture portion 19 that protrudes fromthe |lid body 17 while being forned
integrally elé%ﬁb@é’\bltaﬁ 131a'§1id1£ﬂ@ﬁkécﬂe1@a$ae blaté $4 ﬂfaPXﬂfcliﬁtEled’M t’ﬂisss%}%ﬁ@ﬁ‘gx‘e?' ly

pl at e-shaped top walls (i.e., top end portion) hat are placed in a

position e e J hi ckness i.r-ection frgmthe front
o face 3a 1ot hochanBisin b Be M Rbt Tubddfy BEMRER R osg a8 HsfBodd 197 om
peri pheral edges, of the top walls 21 towards the front surface 3a of the
ci rcuit%oé‘ﬂﬂgheaﬁxwr?,def’}ﬁ@ 14d body 17 is fornmed by the top walls 21 and
the side walls 23 20 substantially in a holl owed-out shape that opens onto a
di stal end porti dMoreGeer,si pleralify offpad eddcttedesal 3 e f@meliisa as tabeexposedoncthet he
di stal end portion 23a of the side walls 23 is placed on the front surface

3a of the Gufsdd b ARE chultilhfeprinfedRAShit bO48A10NThéR padeicti?6ded!15 Hdges on the
sem conductor chip 5, a hollow space portion 25 is created by the front

surface 3a .of £ CUi . i . . of the
Cop wal s 3056 pyAnE be Bl sehiBflior B, it RERGRAGLD BblnRR Y, 1o,
Ui ace 3a TSI B cblde St easts i ors bR Fonihs Faisuses $7) 14ng 23 of
the top walls 21 and side walls 23 are positioned such that they do not
corme i APo cont actAsvis shpvwhia Hend.dbanld &ame 7ok fgrmed from a heat resistant

thermosetting resin, and is provided with a lid body 17 that is placed on the front surface
3a of the circuit board 3 so as to cover the semiconductor chip 5, and a substantially
cylindrical aperture portion 19 that protrudes from the lid body 17 while being formed
integrally therewith.

15 The lid body 17 is provided with substantially plate-shaped top walls (i.e., top
end portion) 21 that are placed in a position where they are separated in the thickness
direction from the front surface 3a of the circuit board 3, and side walls 23 that protrude
from peripheral edges of the top walls 21 towards the front surface 3a of the circuit board
3. Namely, the lid body 17 is formed by the top walls 21 and the side walls 23

20  substantially in a hollowed-out shape that opens onto a distal end portion 23a side of the
side walls 23. In a state in which the distal end portion 23a of the side walls 23 is
placed on the front surface 3a of the circuit board 3 that is positioned on the peripheral
edges on the semiconductor chip 5, a hollow space portion 25 is created by the front
surface 3a of the circuit board 3 and by inner surfaces 21a and 23b of the top walls 21

25  and side walls 23. Note that in this state, of the lid body 17, the top walls 21 are



The substantially cylindrical aperture portion 19 protrudes froma center
portion 5 of the top walls 21, in a direction in which it noves beyond the
top walls 21 further away fromthe front surface 3a of the circuit board 3.
This aperture portion 19 has the role of enabling the space portion 25 to
open onto the outside of the resin nold portion 9, and the surface 5b of

t he sem conductor chip 5 is exposed to the outside via an insertion hole
19a of this aperture portion 19.Fég Mor eover, the aperture portion 19

ext ends vequSE&nF‘i/thﬁéﬁﬁb‘Fﬁ away Homfzhe front wefage 3 of the gireuit boasd 3 pand; the insef cui t
board 3 and the top surfaces 2lb of the top walls 21, and can be

el asti cal | ysudetesrdtaand 8Bbiof the topwahie2] antl ideiwalls723 Marpebiyipneassugh theas they of
deformation portions 26 that are formed in portions connecting the top

wal I's 21 ofdd hg cbind ik8@¥nthét With tHeli@maddadhdisechpst i on 19 being el astically
defornmed, the aperture portion 19 is able to be 15 noved elastically in a

direction that i r . Cl 1t . hoard
3. Moreover, a t?ll;h(r% SPP?%E@&&&QH%F}%%%?%& f%éﬁ;gpﬁ?&%? I;rg's&réﬁe%!ﬂghn*oﬁe

i nner surf s 2la 23b.of the t wal | s 21 and side |1s.23 facing the
space port i%ﬁﬁ??pi‘ﬁajﬁgﬂo\}’i ad@aecaﬂnfmwgﬁhiﬁdnweé yond thetep %’\é\ﬁg]dﬁ-‘ﬁgﬁ I 27 is
formed by coating or blow ng a 20 conductive paste which has

el ect r ocondiiemithe frgntsudhcesin afdhpeircutirbosid 3.er This apdrture pamtionl8has thegolernfer
surfaces 2l1a and 23b of the top walls 21 and side walls 23 and al so over

i nner  sur f@abkingthe spaeipdftisnt 25010 dpeh Bntblhe Oitsidd of theaedinl hdlPportion D, At
Nanmely, electroconductivity is inparted to the |id body 17 and the aperture

ortion 19 | ' ' ' i 10N,; i : SO as
o extond ol purfics sSlfd ity efp s TOERRALFIERIIBTIE mterliBh BB DD
lid body 17 nthe lid fra 7 has been 19 | aced in position, the

shi el d %p/orﬂg&\rlfﬁ%?sl"‘geq‘ﬁee%‘Png with the front gurface 3apof the circuit

board 3, and the space portion 25 is covered by this shield portion 27. In
addi ti o, a pai r Mereppemthagpertire iporionA extrads wsrtietly wnsigdrelativg to therfront
pert pherl surface 3a of the circuit board 3 and the top surfaces 21b of the top walls 21, and can be
elastically deformed relative to the lid body 17. Namely, as a result of deformation
portions 26 that are formed in portions connecting the top walls 21 of the lid body 17 to
the aperture portion 19 being elastically deformed, the aperture portion 19 is able to be
15 moved elastically in a direction that is orthogonal to the front surface 3a of the circuit
board 3.
Moreover, a thin film-shaped shield portion 27 that is formed on the inner
surfaces 21a and 23b of the top walls 21 and side walls 23 facing the space portion 25 is
provided on this lid frame 7.  This shield portion 27 is formed by coating or blowing a
20  conductive paste which has electroconductivity such as copper or silver or the like over
the inner surfaces 21a and 23b of the top walls 21 and side walls 23 and also over inner
surfaces of the insertion hole 19a of the aperture portion 19. Namely,
electroconductivity is imparted to the lid body 17 and the aperture portion 19 by this

shield portion 27. The shield portion 27 is formed so as to extend as far as distal end

25  portions 23a of the side walls 23 of the lid body 17. When the lid frame 7 has been



edges of the top walls 21 in the longitudinal direction of the top walls 21
are formed in 5 the lid frame 7. On the circuit board 3 there are provided
a plurality of pad electrodes 31 that are formed in a substantially plate
shape and are placed on the front surface 3a, a plurality of solder balls
(i.e., electrode portions) 33 that are placed on the rear surface 3b that is
| ocated on the other end side in the thil@kness direction of the circuit

board 3, an i ring. 10 portions 35 fhat. are placed inside_.the cirrcuit board
5°ahd ¢ har Packbnatsison, B shislRoricn &7 Brin CRiabyial thei o Sitisada oF et  odes. 31
and sol der balls 33. These wiring portions 35 are formed, for exanple, from
copper f oi kircuiheoasdd, &nddbe ppage poripnZSds eovesad bycthls shiddpersiendd. by wires 37 to
the pad electrodes 15 of the sem conductor chip 5. The pad el ectrodes 31

are positioned almaddition]a phitef jrening ipertiono 9 thae extendintdpealty from peeipheralnduct or
chip 5 is placed and are exposed to the space portion 25. These pad

el ectrodes eddes ehel t8p Walls 21 ¢ tlﬁﬁ&fﬁ?ﬂu@inag&ir&:ﬁgﬁ loPfheGSp RAlls 21 Btel forthddlinni CKel

(Ni) having a thickness of 3 to 5 pmand go (Au) having a thickness of
0.5 m JThe soll(gﬁr bzl | s 33 are forned substantially in a spherical shape,
and pro rualbel AP¥ dm the rear surface 3b of the circuit board 3. A shield
conponent 39 that has conductivity and takes the formof a thin filmis

provi ded on the Pndhe cigewitrboard Zthess are peovidedapluralibaeipad eleptiodesst thptpre

conponent 39 is formed on the front surface 3a of the circuit board 3 in
t he areas f@oiedgn flsebstpdialy plate shape aiRbare plaeedpe thevhant sutfive Jaeapcaldyof or
chip 5 is placed, and the areas where the distal end 25 portions 23a of the

si de wal | s sglderHallk e, | dlectifdEd Yorionsy 33 BhOde PlacdPo®iné redrtufadd H @ati§ 20 whi ch
the lid frame 7 has been placed on the front surface 3a of the circuit board

3 1 el SOTBBAEDU e ORI BE RS P HARRL o1, L1
encl os ?Ot h%orst%%g 95 Hhat Elrieopqac%g inside the circuit board 3 and that electrically connect each of
the plurality of pad electrodes 31 and solder balls 33. These wiring portions 35 are
formed, for example, from copper foil.
The pad electrodes 31 are electrically connected by wires 37 to the pad
electrodes 15 of the semiconductor chip 5. The pad electrodes 31 are positioned around
15  the periphery of the area where the semiconductor chip 5 is placed and are exposed to the
space portion 25. These pad electrodes 31 are formed, for example, by plating copper
foil with nickel (Ni) having a thickness of 3 to 5 um and gold (Au) having a thickness of
0.5 pm.
The solder balls 33 are formed substantially in a spherical shape, and protrude
20  from the rear surface 3b of the circuit board 3.
A shield component 39 that has conductivity and takes the form of a thin film is
provided on the front surface 3a of the circuit board 3. This shield component 39 is
formed on the front surface 3a of the circuit board 3 in the areas facing the space portion

25, the area where the semiconductor chip 5 is placed, and the areas where the distal end

25  portions 23a of the side walls 23 of the lid body 17 are placed. Namely, in a state in



i ncluding the sem conductor chip 5 as well as the shield portion 27 of the
lid franme 7. 5 Note that as a result of the above, the above descri bed

sem conductor chip 5is fixed to the front surface 3a of the circuit board
3 via this shielding conponent 39, and the distal end portion 23a of the
side walls 23 of the lid frame 7 is also placed on the front surface 3a of
the circuit board 3 via this shield cong®nent 39. However, holes 39a are

formed in thi hi.el.d c onent 39 avoidi.ng the res tive .pad el ectrodes 31
o order | Yhichufe if Rams oS PESt pachabnEe S syilact S2 BF tesH e Hbar g et posed
to the space portion 25, so that the shield conponent 39 and the pad

el ect r odesstaeld gpmpenent 8P iicial doptachwith thesshield pertion 22 lof thetlisk fram@. r esin ol d

portion 9 is in contact with the front surface 3a of the circuit board 3

and al so wAtéordinghy theuhiehd esnpbhlente3tris 23nstriktetdse ab taledetudy thHe/spabaportoe 25 ocat ed
on 15 the opposite side fromthe inner surfaces 2la and 23b. In addition,

the resin iﬁ‘éiuﬁin%gh{e -bé?ﬂicgncﬁféfc{r(?sﬁﬂ)g%%st%bal L%Q%ﬁi@ldﬂﬂfrﬁ&?@ﬁo?t%e%cﬁa‘ngéﬁ aperture

portion 19 of t Id frame 7, Ixes the circuit board 3 and the lid

frame 7.in a single it. Note that an rture end,19b. of 't he erture

portor® 10 that [PEcPaasa PRYRCHEboPE 1AL By Hositd srmicBraish BBFY Fons 290a
of the joini ndg portions 29 are exposed to the 20 outside respectively at a
surface 9afied torthe frant syrfacs 3p pighe ciseniobaardd viadhisshielding eompenrent 39.28dt i on as

the front surface 3a of the circuit board 3, and at side surfaces 9b that
are adj acthetdistal enf@ogionf23a@f te. siddawalsy23 dfttbe lid fiamerfois dlsp pidcedon ¢he s
constructed so as to cover the sem conductor chip 5 via the holl ow space

portion 25fbhesurfage 36 ME ciRduit Bfard B $iddARYshikld cARcheh™. iHowévefIHslel 394 he

resin mold portion 9 is depicted as being separated by the aperture portion
19 21 S G BB 20 G BB Lo BRI
ol d PPt A8t e pad Slebtiodes ST of the-circuitBohrd 3 ate exposed 56 the Space partion 55, S0 U -
that the shield component 39 and the pad electrodes 31 are electrically insulated from
each other.
The resin mold portion 9 is in contact with the front surface 3a of the circuit
board 3 and also with outer surfaces 21b and 23c¢ of the lid body 17 that are located on
15 the opposite side from the inner surfaces 21a and 23b. In addition, the resin mold
portion 9 surrounds the joining portions 29 and the aperture portion 19 of the lid frame 7,
and fixes the circuit board 3 and the lid frame 7 in a single unit.
Note that an aperture end 19b of the aperture portion 19 that protrudes from the
lid body 17 and distal end portions 29a of the joining portions 29 are exposed to the
20 outside respectively at a surface 9a of the resin mold portion 9 that faces in the same
direction as the front surface 3a of the circuit board 3, and at side surfaces 9b that are
adjacent to the surface 9a.
Namely, the resin mold portion 9 is constructed so as to cover the semiconductor

chip 5 via the hollow space portion 25 that is formed by the lid body 17. Note that in

25  FIG 1, the resin mold portion 9 is depicted as being separated by the aperture portion 19



Next, a method of manufacturing the sem conductor device 1 that has the
above 5 described structure above will be described. Note that in this
manuf acturing nmethod, a single circuit board 3 that is nade up of a
plurality of units that are conposed of a plurality of pad el ectrodes 31
wiring portions 35, and a shielding congonent 39 is prepared in advance in
order to construct the sem conduct or ice 1. 10 In addition, the

sem conduct o Chl adher.ed t front surfac t he
cirout bodtuthd lRie e S Ro PRt i ekl thelrips ABft BRI e f ng o
the sem conduct or Chl s 5 is perfornmed by placing the sem conductor chips 5
on the froifining pprtigns 2 &reowrﬁoned@bycmsmglsmrumskwcau@p 8i angdghe feaigrmoldand t hen
curing this silver paste. After this adhering has ended, plasma cleaning is
per f or med portion®ds farmed @asasmgienynit. 15 cont ani nati on adher | ng to the surfaces
3a and 5b of the circuit board 3 and sem conductor chips 5, and

particularly to Neg Qﬂﬁtlﬁideﬁtrﬁﬁﬂ%%tlﬂrﬁlgqﬁgs%coﬂuﬁ:ﬁfr detice 1 thdd Bas e 'aBSve3 7 are

placed in position by wire bonding and the pad el ectrodes 15 and 31 of the

sem congiuch r189d ﬁf\m?m@ggo\}e%ncger&g&;be oard 3 are mutually electrically

connect ed. shown in FlG 3, aplurality of lid frames 7
that are |ntegrall 2Q jained by the jaining portions 29 are prepared
(franme preparati gﬁyestp%tdy thig mappgagturing gethad, éﬁ‘&g&qlﬁfﬁlti‘("@ﬂhyﬁﬁm“éﬁ‘@y of
lid frames 7 that are joined together are formed by an injection nolding
met hod usi nfja hlustlity efusitsathat aréeompased of agluradiy of padelectrades 3 plwiriagi ty of |id
frames 7 are stacked on the front surface 3a of the circuit board 3 so that

the res pechmw 851l anaAdHEl difig E6thPSneht 39 B prépacsdid aVaricBen bRIEPRCEInYuct25 |1 d
bodies 17 (frane placement step). Here, because the respective joining

portions Z%eégml‘%rnguag} deie that the respective Iid frames 7 are placed in
predet erm ned positions —Coveri ng the respective sem conduct or Chl ps 5, the

pos! ti ' ng of tfnp:gd’dgsdgxaﬁ;[ Ibs\ér%b ‘6‘}"% qESSSgrpgfgchagdhered to tltlehi?orpt ace ’.Iay ofO f

sem co uctor ch

the circuit board 3 via the respective shield components 39. This adhering of the
semiconductor chips 5 is performed by placing the semiconductor chips 5 on the front
surface 3a of the circuit board 3 via a silver paste, and then curing this silver paste.
After this adhering has ended, plasma cleaning is performed in order to remove any
15 contamination adhering to the surfaces 3a and 5b of the circuit board 3 and
semiconductor chips 5, and particularly to the pad electrodes 15 and 31.  After this, the
wires 37 are placed in position by wire bonding and the pad electrodes 15 and 31 of the
semiconductor chips 5 and the circuit board 3 are mutually electrically connected.
Thereafter, as is shown in FIG. 3, a plurality of lid frames 7 that are integrally
20 joined by the joining portions 29 are prepared (frame preparation step). In this frame
preparation step, a plurality of lid frames 7 that are joined together are formed by an
injection molding method using heat resistant thermosetting resin.
Next, the plurality of lid frames 7 are stacked on the front surface 3a of the
circuit board 3 so that the respective semiconductor chips 5 are covered by the respective

25 lid bodies 17 (frame placement step). Here, because the respective joining portions 29



A nmold E having a flat surface El is then placed on the rear surface 3b side
of 5 the circuit board 3, and a nold (i.e., one nold) F having a recessed
portion F2 that has been hollowed out froma surface F1 is placed opposite
this on the front surface 3a side of the circuit board 3. Nanely, the pair
of nmolds E and F are constructed so as to sandw ch the circuit board 3 in
the thickness direction thereof. At the23ane tine as this pair of nolds E
and F is placed i ition, .a sheet S in 10 t.he shape.of a t.hin filmthat
10 abl ot b afcsehuish i e regBketiPs i Bines 7R et ZrHSRTBIACRBSUPRY 1 whi ch
forms the resin npld portion js placed between the circuit board 3 and lid
frame 7 an@oYesBgthe tespective sempicpnductanchips St dig)positipnigg of thetrespertivedidist i cal | y
defornmable and is formed, for exanple, fromfluorine resin. Thereafter, the
mol d F i s ifamesl7irelagveliortbe plucality of\sendeortdoetonohigs & camble perforimed edfilyshown i n
FIG 4, the circuit board 3 is sandw ched between the flat surface El and the

surface F 1 of tlAanﬂ@E’th%@ﬂQﬁsuﬁ‘a@@El I3 théNplabdieorPIRe rdar SErfRRMbisde J9 1S
pressed towards the circuit board 3 such that the aperture end 19b of the

aperturg porti.on. i ked, by t urface E3.0f the.,r ssed
or 1 on' £ s it bateds BhPs FEMA e, Be ARIOERATE Felob BoplodF2 BEC) < e
sheet S is_ stuck using vacuum (i..e., the arrows, a) to.the bottom 20
surface F3bggn hqii@w%w&t §9m/£c%ge? ﬁbrwaqeg oppesite;thision tfmhfrew supace 3 94dgi ng
step has been performed, the rear surface 3b of the circuit board 3 is in

cont act wi ofitheleerchit hoard 3r f Namely, thegfairt ¢femotds B akgd Faarel constractied smas tour f ace 3a
of the circuit board 3 is in contact via the sheet Swith the surface F 1

of the nol darfdwidotheeitedit bbdie 3anelid thicknes dirdélonaherebf aperture portion 19 of
the Iid 25 frame 7 abuts against the bottomsurface F3 of the nold F. During

(11 abutment ARG IRUMIRF IS P Pl BRET e [P 1
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resin which forms the resin mold portion is placed between the circuit board 3 and lid
frame 7 and the mold F (sheet placement step). This sheet S is elastically deformable
and is formed, for example, from fluorine resin.
Thereafter, the mold F is moved in a direction towards the mold E and, as is
15 shown in FIG 4, the circuit board 3 is sandwiched between the flat surface E1 and the
surface F1 of the pair of molds E and F, and the aperture portion 19 is pressed towards
the circuit board 3 such that the aperture end 19b of the aperture portion 19 is blocked by
a bottom surface F3 of the recessed portion F2 of the mold F (pressing step). Prior to
this pressing step, the sheet S is stuck using a vacuum (i.e., the arrows a) to the bottom
20  surface F3 of the mold F.
Accordingly, in a state in which this pressing step has been performed, the rear
surface 3b of the circuit board 3 is in contact with the flat surface E1 of the mold E, and
the front surface 3a of the circuit board 3 is in contact via the sheet S with the surface F1

of the mold F. Moreover, the aperture end 19b of the aperture portion 19 of the lid

25  frame 7 abuts against the bottom surface F3 of the mold F. During this abutment,



circuit board 3, a gap is fornmed between the nold F and the |id body 17. 5
In this pressing step, because the distal end portion 23a of the |lid body 17
that is in contact with the circuit board 3 via the aperture portion 19 are
pressing against the circuit board 3, the gap between the distal end
portion 23a of the lid body 17 and the circuit board 3 can be sealed off.
Moreover, in this pressing step, the ape?%ure portion 19 is el astically

def or ned ive 17. me because the, di

por 41 o zsibea?u%e Ahe gt 190 A E et npriR 1Y e een it n SReelS: o
circuit board 3 due to the elastic force of the aperture portion 19, the
gap bet weenthegleetiSds elpstically gefermerh fsﬁthsm@mechweﬁb@wmrww& circuit
board 3 can be reliably sealed off. Furthernore, because the aperture end
19b of the expends dirom thedidi twdy 19 ihad.irlesttnnim&mbhamwebﬁlrmenwwﬁbmther ce onto
the nold F due to the elastic force of the aperture portion 19, and because

the sheet Sitdagtbohsd Pla %?ds fRinvE BetweBRtHAh41AP MmdIthe i@ bbdy ¢f. the nold F and
the aperture end 19b of the aperture portion 19 is elastically defornmed, the

gap between the ttom
dorface T3 of |t b s PSR e ReBlss HEARRERI Bifgad Sine o Bl 1 PR |2
above, the space porti.on 25 is 0 tightly sealed off fromthe outside.

Nbr eover , d'ﬂrqoﬁtjcf th theclicuit bgardpeyie thgapstiuie RoFioN |4are psgreing againgithesed by

t he pair of nmolds E and F onto the circuit board 3, the relative positions
of the |id éircuitboard Bl gapecbetweanthe distrhentl portion 284 site lidbodnd7sod the i n t hi s
pressing step, the aperture portion 19 is elastically deformed 25 relative
to the |id dauit bbdrd NediebeysealeBofff orce with which the lid body 17 is pressed
onto 24 the circuit board 3 by the nold F can be absorbed by the el astic
deformati on of t 1 gg]ﬁ% of the
el astic def or mat :’lgﬂr o? & wﬁﬁgggskgﬁ% b%reta‘? on ?,%nﬂ)fn lfd;k S%g%%%l?éi‘étﬁ)zfﬁ%? event

t he forﬁ)e

reiatlve to ﬁle lid Ef‘>d|y|19 f E\]aamely, because the distal end portion 23a of the lid body

17 is pressed by a moderate force onto the circuit board 3 due to the elastic force of the
aperture portion 19, the gap between the distal end portion 23a of the lid body 17 and the
circuit board 3 can be reliably sealed off.
Furthermore, because the aperture end 19b of the aperture portion 19 is also
15  pressed by a moderate force onto the mold F due to the elastic force of the aperture
portion 19, and because the sheet S that is placed between the bottom surface F3 of the
mold F and the aperture end 19b of the aperture portion 19 is elastically deformed, the
gap between the aperture end 19b of the aperture portion 19 and the bottom surface F3 of
the mold F can also be reliably closed. As a result of the above, the space portion 25 is
20  tightly sealed off from the outside.
Moreover, during this pressing step, because the lid frame 7 is pressed by the
pair of molds E and F onto the circuit board 3, the relative positions of the lid frame 7
and the circuit board 3 are fixed.
Furthermore, in this pressing step, the aperture portion 19 is elastically deformed

25  relative to the lid body 17. Namely, the force with which the lid body 17 is pressed onto



pressed against the circuit board 3 by the nold F being excessively
transmtted to the lid 5 body 17, and it is possible to prevent the |id body
17 becom ng defornmed. Note that, if the abutnent of the aperture end 19b of
the aperture portion 19 against the sheet Sin the pressing step is
considered, it is preferable that the shape of the aperture end 19b of the
aperture portion 19 is a rounded shape. 2l‘llamely, by constructing the
aperture end 19b. of t apert ur ortion 19 .in.th r descrd bed above,
1510 pdterr beat T uf BRI GRlbe abietatt e g b BB AT por 11 on' 19
biting into the sheet S and notches bei ng consequently generated in the
sheet S, a@gertuse ppaioady. pBeganse ofithis ava resalt oh thestastie dgyormatﬂon eftheie to these
not ches. The rounded shape of the aperture end 19b rmay be created, for
exanpl e, i mpérhee porion 19r # pepasiblertopreent thh doreafvithrwhichnthe lidtfednee 7 is whi ch t he
aperture portion 19 is pressed by the bottom 15 surface F3 of the nold F, a
t her noset t iph@séd@athsBihe Rirddit Boar@ BBYMhé BROITF beinR RRERSVEY tAinsHRIcH S tHRlRL € | nto
a single gap that" is formed by the'recessed portion F2°of the nold F, the
circuitcboar Pl ' i | £5,-L7 erture portion 19
SO as tg f%f’ﬁx 27’ a&@itl lgpﬁ%ﬁ%dé%%?r%%lﬁt% 1|Pdr31€|(%/ﬁi lcﬁlbeicﬂ%%% &regcgri board 3 and the
plurality of lid frames . 7 are fixed in a single unit (nolding. step). Note
that the af or eneRot&thal ifgheabutmentoofithe apertutg ?P%Z](?bf the W@Wl?%ﬁ i s used
to formthe resin nmold portion 9. Mreover, this resin nold portion 9 is
formed by againstibé sheen® indthe gressing sttpiinconisidetednivlis preferatde that the sbapeef the
sequentially froman end portion of a single large resin form ng space. In

thi s nol di Rferhirend PSS SLkhe apditure portioal Ve NrdunBediitapel Nafelyoby EstRtrddmeof t he
lid body 17 and the circuit board 3 is sealed off by the pressing force of
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aperture en erture portion
pr essi
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resin formng space entering into the space portion 25. Mreover, in this
mol di ng and notches being consequently generated in the sheet S, and to thereby prevent damage
to the sheet S that is due to these notches. The rounded shape of the aperture end 19b
may be created, for example, in the frame preparation step.
Thereafter, in a state in which the aperture portion 19 is pressed by the bottom
15 surface F3 of the mold F, a thermosetting resin such as an epoxy resin is poured in a
molten state into a single gap that is formed by the recessed portion F2 of the mold F, the
circuit board 3, the plurality of lid bodies 17, and the aperture portion 19 so as to form a
resin mold portion 9 in which the circuit board 3 and the plurality of lid frames 7 are
fixed in a single unit (molding step). Note that the aforementioned gap refers to a resin
20 forming space that is used to form the resin mold portion 9. Moreover, this resin mold
portion 9 is formed by a transfer molding method in which molten resin is poured
sequentially from an end portion of a single large resin forming space.
In this molding step, because the gap between the distal end portion 23a of the

lid body 17 and the circuit board 3 is sealed off by the pressing force of the aperture

25  portion 19, and because the gap between the mold F and the aperture end 19b of the



step, because the relative positions of the lid frame 7 and the circuit
board 3 are already 5 fixed, it is possible to prevent the lid frame 7 being
noved relative to the circuit board 3 by the nolten resin that is poured
into the resin formng space. Note that, in this nolding step, after the
resin formng space has been filled by he nolten resin, the resin nold
portion 9 is fornmed by then hardening tHe resin using heat, as is shown in

ccrooning efire poiEn TRIFbARATPR, uf e*l%%%.ﬁ?@@?ﬁﬁ’fdff i B 8 o o

portion 9 s t hat the Bertur end 19B of the i‘lfj’ ortion 19 is seal ed
of f by thi elag I%Prﬁw%%é BS*(% it Scppssiplgdo Qfeé(E‘}“ R Egs{rethat 15 Papred ARfOst ep
is performed in which a blade Bis used to cut up the individual

sem conductherresin omuing spacaentering into the, spa¢eeparéen 5. noMdreswer imothisomolding ci r cui t
board 3, and 15 the joining portions 29 are cut, however, the dicing tape D

i's not cut stephisecausettheladive pbiiionsbfahelid fiape Ddd&h@(ﬁiélﬁ)tr toaed fatecdireade
conpl etion of the dicing step. Finally, the manufacturing of the

sem conﬂucmﬁd ey szsitihe kS L%Oéiﬁ‘i}ééé\mﬁaﬁ@% beﬁgxxggxgeggéiahée ﬁréh@%ﬁ@uiﬁ&r#b ar e

nounted on t |ng por i ons at are on t rear surtaced 3b
of the cir Ult bo t.e tha 4 ng%& di ci P(gwtligpe D remai ns adhered 20 until
t he nmount i ?jlbefmf’ g‘?&'ﬁl ABRHIET ! edesn Wat%age board of an

el ectronic device such as_a npbile tel ephone or personal conputer is

conpl et ed. Wen Nete thatrincthisquelding strpy plier the resinnfermmgspans has peendalied Woar d,

the rear surface 3b of the circuit board 3 is positioned facing the surface
of the packizgeolbemaresin, thamesint meldspirtden 9 iforme BBy tiee hatdeamg thewresmngdingor t i ons
that are formed on the surface of the 25 package board. By then pressing the
sem conductedt skaykkSvilindde Bst the surface of the 26 package board while
applying heat to the solder balls 33, the solder balls 33 are fixed to the
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adhered onto the entire surface 9a of the resin mold portion 9 so that the aperture end 19b
of the aperture portion 19 is sealed off by this dicing tape D (seal adhesion step).
Thereafter, a dicing step is performed in which a blade B is used to cut up the individual
semiconductor devices 1. At this time, the resin mold portion 9, the circuit board 3, and

15 the joining portions 29 are cut, however, the dicing tape D is not cut. The cutting of this
dicing tape D is performed after the completion of the dicing step.

Finally, the manufacturing of the semiconductor device 1 is ended when the
solder balls 33 (see FIG 1) are mounted on the wiring portions 35 that are exposed on the
rear surfaced 3b of the circuit board 3. Note that the dicing tape D remains adhered

20  until the mounting of the semiconductor device 1 on a package board of an electronic
device such as a mobile telephone or personal computer is completed.

When the semiconductor device 1 is mounted on a package board, the rear
surface 3b of the circuit board 3 is positioned facing the surface of the package board,
and the solder balls 33 are placed on land portions that are formed on the surface of the

25  package board. By then pressing the semiconductor device 1 against the surface of the



manuf acturing the sem conductor device 1, and the lid frame 7 that is used
therein, 5 sinply by sandw ching the circuit board 3 and the lid frane 7
between the pair of nolds E and F, it is possible to prevent nolten resin
flowng into the space portion 25 when the resin nold portion 9 is being
formed, and it is possible to prevent thﬁ lid frane 7 noving relative to
the circuit board 3. Accordingly, it is ) | onger necessary to performa

step to fi e i Whi ve i.condic i t he
circuit boa 3“%‘3 doorap ‘% %vﬁgg%oé}"ﬁgrh %}ég gfee%fdg% Bgl(l‘)sm}be %ﬁ%ﬁ'ﬁ? ﬁ]o?rgﬁfigf he
circuit board 3., As.a reault, it 1S possible -%P reduce costs when

manuf act ur i 1§ [2pdportionsad arerlsuelestaedlly qonnegtedthersta oni conduct or  chip 5 t hat
is placed in the space portion 25 is connected to an external space, and it
is possible to abdroeding tmthe abevedasentiedisamidosduaondexiceds; thegmethéd of ency.

Mor eover, because the shield portion 27 of the conductive lid franme 7 and

the 15 shi emdhufactoin®heasinicd8destor deviceill ant the bidafaine37 sHak isQisedItHeRsn,
sem conductor chip 5, even if electrical noise that is generated on the

exteriorg Si ' [ i ' : Cl ikt board
3 and r essi ngﬁlg%b}é%ﬁlg ?@pr@qﬂ? Eﬁ%lﬁ{eb(fa?%kg ?%ilrrlg llﬁﬁ%ﬂg? %gfw%ﬁitiﬁlﬁ%mgg%onent
39 the noisg is.prevent, fromintruding into the space portiofn 2 nd the
“nserti on hiad FOb BREUBLEdp RGNS D teen SBwras 1 (TR 3peee pRER L 4hon B
reaching 20 the sem conductor chip 5, and any erroneous operation of the
seni conduct ®singheld pertion is beingfaumeask and)it 43 passihls to@revent the liddiameo] poving
prevented. Furthernore, because the force with which the lid frane 7 is
pressed in telative oo theirogit bbap 3agaAcosidighe itds he lorigebnsteskad; Woypetform aatep F

whi ch has the recessed portion F2 is prevented frombeing transmtted in

excess 10t the 118 Fhnel7 whithiddPers tiRSdehficondustef E’Hi?@tﬂ)% Sfcult BSarAPL oL W €
portion 19 so that the lid body 17 is prevented from 27 becom ng deforned,
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portion 23atoor];d1}cg%olstis gvhgrcl) (rjn%n%tyactiu?ing raeszr?l?c%nggctgr device 1 in which a semiconductor
chip 5 that is placed in the space portion 25 is connected to an external space, and it is
possible to achieve an improvement in the manufacturing efficiency.
Moreover, because the shield portion 27 of the conductive lid frame 7 and the
15  shielding component 39 of the circuit board 3 surround the semiconductor chip S, even if
electrical noise that is generated on the exterior side of the semiconductor device 1
intrudes into the circuit board 3 and resin mold portion 9, in the lid frame 7 and the
shielding component 39 the noise is prevented from intruding into the space portion 25
and the insertion hole 19a. Accordingly, this noise is reliably prevented from reaching
20  the semiconductor chip S, and any erroneous operation of the semiconductor chip 5 that
is caused by such noise can be reliably prevented.
Furthermore, because the force with which the lid frame 7 is pressed in the
pressing step against the circuit board 3 by the mold F which has the recessed portion F2

is prevented from being transmitted in excess to the lid body 17 by the elastic

25  deformation of the aperture portion 19 so that the lid body 17 is prevented from



noderate force onto the circuit board 3 due to the elastic force of the
aperture portion 19, 5 the gap between the distal end portion 23a of the
lid body 17 and the circuit board 3 can be reliably sealed off. Furthernore,
because the aperture end 19b of the aperture portion 19 is also pressed by
a noderate force onto the nold F due to the elastic force of the aperture
portion 19, and because the sheet S t hat?% s pl aced between the bottom

surface F3 of the | d.F. and t. ture end 19b of .t he apert.ur ortion
161 o el aschecaming e e RipstiPReS LI FudiRe iy I i R B S5 05 ' e
aperture partion ég %gd t he bgthgn1éyrface F3 of the nold F can al so be
reliably sdafaised by detoanatinnof thelidbedy {'he seni conduct or device 1 has what is
known as a surface package type of structure in which the solder balls 33
are only placed Moteheery egauseshe distaberBbpatiore2H ofithe lidibodyiil 7 isqmesseld By whi ch
faces the package board, the package area of 15 the sem conductor device 1

on the packpgferitedsrde bhtolthditRit board Haustertheelastry Brcedt tlﬁéhﬁwhﬁ?er porfithf fgice 3b
of the circuit board 3. Accordingly, it is possible to reduce the nounting

area % Uik BAIRARRMHA e SH 66ibn 08, bERCIROKRII ARk R GRS 8

reduction in Size 0 age boar over, en manufac
plurality qf sem conductor fe ices 1, b O joinin gether a plurality of
Phe 11 d 1+ deastapyseld oo Rhermgreeans e ssriore gt 1Sl the
respective lid frames 7 on the respective sem conductor chips 5 that have
been pl acedpostion Heisgilsoqressedbya tnadlersigfonee qnée thermeld Fedusitp yhe elastisdorse of i t
becones possible to easily manufacture a plurality of sem conductor devices

| si mul t aneheapertur@péttion 119) #ndipessisbkie sheetcthais plazsd betwesry eietvttomnsutface
manuf acturing efficiency of the 25 sem conductor devices 1. 28 Furthernore,

in the presy SKang eR%P%ﬁ@ﬂﬁ%gkﬁ@re%ﬂ&rlbb'??tthﬁgb%ﬂgf}g @%mﬂhghﬁ@mkﬁ&u rame 7.is

abutt ed agai nst ottomsurface F3 o F viathe sheet S, it is
gngi Blrlg) t Oidie ’n fhe tggff‘ bgtlv)s!e(ejn Eleba%g me%ﬂd%ﬁ%%% aBXrnErQ%oﬁ%rﬁt I%Ci;[nd\%é h the
bottom surface F3 of the mold F can also be reliably sealed.
Furthermore, because the semiconductor device 1 has what is known as a
surface package type of structure in which the solder balls 33 are only placed on the rear
surface 3b side of the circuit board 3 which faces the package board, the package area of
15  the semiconductor device 1 on the package board is limited to the surface area of the rear
surface 3b of the circuit board 3. Accordingly, it is possible to reduce the mounting area
of the semiconductor device 1 on the package board, and achieve a reduction in the size
of the package board.
Moreover, when manufacturing a plurality of semiconductor devices 1, by
20  joining together a plurality of the lid frames 7 using the joining portions 29, the
positioning of the respective lid frames 7 on the respective semiconductor chips 5 that
have been placed on the circuit board 3 can be performed easily. Moreover, it becomes
possible to easily manufacture a plurality of semiconductor devices 1 simultaneously, and

it 1s possible to achieve an improvement in the manufacturing efficiency of the

25  semiconductor devices 1.



portion 19. Mreover, because the nolding step is perfornmed with the sheet S
pl aced 5 on the bottomsurface F3 of the nold F, it is possible to prevent
the nold F becomi ng contam nated by nolten resin. Because the aperture end
19b of the aperture portion 19 is sealed off by the dicing tape D fromthe
end of the nolding step until the sem conductor device 1 is nounted on an
el ectronic instrunent, any dust and di rt2%r noisture is prevented from 10

entering through ertur end.19 0 space ortl rlng t he
di cing step or vﬁﬁ’gﬁ' 'i"ﬁ(ére’slg RSN ?pﬁeé@ Bﬁia %o?ﬁﬁgﬁﬁﬂ F%d or

nount ed, and any erroneous operation of the sem conduct or chip 5 that is
caused by dtame §isabuipdiagaingt thebattomsiugtage E3 of theaneld |F vip the sheetveittied. Not e

that in the above described enbodi nent, the shield conponent 39 is placed
15 on t he fpossiblezapfevert the mwid F becaming ldhmagzddrydha cotitastewidr the apertyre esent

invention is not |imted to this and it is also possible for the shield
conponent 3Ryfiéh P& NMIbFARJerS Becaisel the niidin® ste 1§§b?fo$ﬂ@&3ntlﬂ%é 4Bt $placér| udi ng
at least the lid body 17 and the sem conductor chip 5. Nanely, it is

possi bl g fa(?n G:ﬁgB&%h%@ f?d(e & RO b giadF 99%}2;8&?{1& tcf’Sre%Qnt?ﬁe bRAGEBecolisg d€ the

circuit "bo a second ertbo the present PAVENtY on wil
be described wth ference pade to FIG 6. Note that, here, only points of
vari ance vvictoﬁtalnH%atF‘ig%fmtéﬂ%H} nment will be described and conponent el enents
that are the sane as those of the sem conductor device 1 are given the sane
synbol s and a dedacayseithmanentwreefd 9% afthe apedure/poriien thiswealed offbgthe a
recessed portion 53 that has a substantially rectangular 25 shape in cross

sectional vdiéng tgpeMfroBicthe Bndofthe @ﬁdldm%@t%p Wntdl the 8émicondictdrifedize 3 ig9
sem conduct or device 51 according to thi s enbodi nent by being hoI | owed out

I n. the 't hlrﬁace orgbr{ 98%&(9{10 {nsﬂmn 5 g?%{é@ﬁ%r%&t&%rlgglfeve COﬂdUCt or

chip 5is ottom sur i's recesse por

10  entering through the aperture end 19b into the space portion 25 during the d1c1ng step or
when the semiconductor device 1 is being transported or mounted, and any erroneous
operation of the semiconductor chip 5 that is caused by such dust and dirt or moisture can
be reliably prevented.

Note that in the above described embodiment, the shield component 39 is placed

15  onthe front surface 3a of the circuit board 3, however, the present invention is not
limited to this and it is also possible for the shield component 39 to be formed so as to
surround the space portion 25 including at least the lid body 17 and the semiconductor
chip 5. Namely, it is possible for a portion of the shield component 39 to be placed
inside the circuit board 3.

20 Next, a second embodiment of the present invention will be described with
reference made to FIG 6. Note that, here, only points of variance with the first
embodiment will be described and component elements that are the same as those of the
semiconductor device 1 are given the same symbols and a description thereof is omitted.

As is shown in FIG 6, a recessed portion 53 that has a substantially rectangular

25  shape in cross sectional view is formed in a circuit board 4 that constitutes a



Alid frame 7 is placed so as to extend across this recessed portion 53.
Nanmely, 5 the distal end portions 23a of the lid body 17 are placed on the
front surface 4a of the <circuit board 4 that is positioned on a peripheral
edge of the recessed portion 53. In this state, a hollow space portion 55
is created by the recessed portion 53 of the circuit board 4 and the top
walIs 21 and side walls 23 of the lid frdme 7. A plurality of pad el ectrodes

57 that are electricall) nnect.ed.tq.th d | ectrqdes ,15 of .t he

oo conduesamopngstd Usyies ST BECEARE ra Bif Aiadfehybodt iR P imb LS, o
the recessed portion 53. These pad_ el ectrodes 57 are electrically caonnected
via wirinyugiess drestion from 2 fHentuiface #a thersot. s oh gemicpadyctorphip histplaged opl aced
on the rear surface 4b of the circuit substrate 4. Mreover, a shield

conponent a%ottbmtsuefacd $¥aexf thikeecegsad popmntS3on 55 i ncl udi ng 15 the
sem conductor chip 5 as well as the shield portion 27 of the lid frame 7 is

provi ded on theAQid fthé 790fhébd%so AN&BLt¥nd iéﬂ@ss&ﬁiis%désééﬁrﬁégﬂﬁm3.59~ldrﬁelg| aced

on the bottom surface 53a of the recessed portion 53, and is provided so as
to be exposed.. [ I fiqt f rkght through
the i ntori BE GatBr e o BRRbod 170 e pliCld AP oL PSRERFZa AL (L1
circuit board .4 that js. positioned on.the peripheral edges of the 20 .
recessed p&iEHibPPass4 thet inpesitigeq onjaperpharaliedse B e esssts@ortion 13 o da s s
placed on the front surface 4a of the circuit board 4, the shield conponent
59 is in cetateaaholdw ispadegortiin & id createdibyrth@ ecedsed pertiond3fof dheecitzuit toawd t hat ,
as a result of the above, the sem conductor chip 5 is fixed to the front

surface 4a4aind thetopiwally 2l ahdsidd whlly 23 of thedidsraré @. conponent 59, and the
di stal end portions 25 23a of the side walls 23 of the lid frame 7 are al so

pl aced on-the {1 sy i8a BbeBbads™® (BR arbEGHEAN QG Cerd 1 e phi S shi el d

conmponent 59. Ho ormed in this s conponent avoi di ng the
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53a of the recessed portion 53. These pad electrodes 57 are electrically connected via
wiring portions 35 to the plurality of solder balls 33 that are placed on the rear surface 4b
of the circuit substrate 4.
Moreover, a shield component 59 that encloses the space portion 55 including
15  the semiconductor chip 5 as well as the shield portion 27 of the lid frame 7 is provided on
the circuit board 4. Namely, the shield component 59 is placed on the bottom surface
53a of the recessed portion 53, and is provided so as to be exposed from peripheral edges
of the bottom surface 53a right through the interior of the circuit board 4 as far as the
front surface 4a of the circuit board 4 that is positioned on the peripheral edges of the
20 recessed portion 53. Accordingly, in a state in which the lid frame 7 is placed on the
front surface 4a of the circuit board 4, the shield component 59 is in contact with the
shield portion 27 of the lid frame 7.
Note that, as a result of the above, the semiconductor chip 5 is fixed to the front
surface 4a of the circuit board 4 via this shield component 59, and the distal end portions

25  23aof the side walls 23 of the lid frame 7 are also placed on the front surface 4a of the



conponent 59 and the pad electrodes 57 are electrically insulated from each
other. 5 The sem conductor device 51 that is constructed in the manner
descri bed above can be manufactured using the sanme pair of nolds E and F as
in the first enbodinent. According to the above described sem conductor
device 51, the sane effects can be achieved as those of the first

enbodi nent. I n addition, because the semonduct or chi p 5 and the pad

el ectrodes 57 .t hat .ar 0 ced on t1omsurface 53a .0f .t recessed
or t1 on 53 chpult B A iy R BeBlkAt 35 ke She i BRed g ple, LE TS
prevent the wires 37 fromprotruding to the outside of th recessed portion
53. Accor dicRgPgnenie ﬁV?'ﬁlf!‘gft;l%lF@P?ﬂﬂé{E @ﬁ@ﬁlﬁ%@d@ﬁ 54 iplordeethat be prd glestrades ar e

bei ng performed with these wires 37 having been placed in position, it is
possi bl e t &7 of ¢he citsuit boefdot anetelposed tethe3pacstpiontionps g ve that tig shiedd wi res 37 from
comng into contact with 15 the |id franme 7. Accordingly, when manufacturing

the sem congipbiént 39\uhé ehedphd eldctiodes JT046 elb@ichlly Maslated fRRE bdch ctherel ectri cal
connection between the circuit board 4 and the " sem conductor chip 5. Note

that, ig the abo»@e g&ﬁ&%&{%@onf delith sﬁ‘@ﬁat§se€o‘?i§§iu<fi§&éﬂuﬁhgﬁﬁhﬁ?r5&eg§ib%ﬁ%8\% €

portion 19 protrudes froma center portion o op wa owever, the
present 20 inyentiopn is pot Iimted to this, and it is syfficient if the
bertur e pofh Pomangtighieditng he semtpaibet POIS e erimips it eSbediment: | auay
fromthe front surfaces 3a and 4a of the circuit boards 3 and 4 beyond at

| east the top walAcsordingste theahaye dasepibed semeicenpductor dovice d hshe sanameffeckbeano open
onto the outside via the surface 9a of the resin nold portion 9. Nanely, it

i s sufficibenthieted d3ahogeatithy frspenhbodimedtd protrudes fromthe side walls 23
of the Iid body 17. 25 Even in this structure, because the aperture portion

19 is able to bepL&igssd b@é’aﬁg?&eﬁ@}n?coﬁduéé{ %leg'anm aﬁceiéé{riofi& 4MRat are

sem conduct or devices 1 and , I's possibl'e to prevent nolten resin
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the wires 37, it is possible to prevent the wires 37 from protruding to the outside of the
recessed portion 53.  Accordingly, when the frame placement step and the pressing step
are being performed with these wires 37 having been placed in position, it is possible to
reliably deform the wires 37 while preventing the wires 37 from coming into contact with
15  thelid frame 7. Accordingly, when manufacturing the semiconductor device 51, it is
possible to easily secure an electrical connection between the circuit board 4 and the
semiconductor chip 5.
Note that, in the above described first and second embodiments, the aperture
portion 19 protrudes from a center portion of the top walls 21, however, the present
20 invention is not limited to this, and it is sufficient if the aperture portion 19 extends in a
direction in which it moves further away from the front surfaces 3a and 4a of the circuit
boards 3 and 4 beyond at least the top walls 21 so as to enable the space portions 25 and
55 to open onto the outside via the surface 9a of the resin mold portion 9. Namely, it is

sufficient if the aperture portion 19 protrudes from the side walls 23 of the lid body 17.

25  Even in this structure, because the aperture portion 19 is able to be pressed by the mold F,



Mor eover, the shield portion 27 of the lid frame 7 is fornmed by coating a 5
conductive paste over the inner surfaces 2la and 23b of the top walls 21 and
side walls 23 that constitute the lid body 17, and al so over the inner
surfaces of the insertion hole 19a of the aperture portion 19, however, the
present invention is not limted to this, and it 1is sufficient if

el ectrical noise is prevented fron1enteﬁﬂng into the space portions 25 and

55 at least ,via th od nel eld on 2 e
formed, 1 oPnEB ey ugngﬁ'v% indRT tiedsdrange Ipids BRI vt gRen
surfaces of the top wall 21 and the side walls 23, and al so over the outer
ci r cunf er effsitflowingrinfedheholiovespases 31and onrd pievar, the lid fiagpe Trheingsmaved hese
in a conductive paste. Furthernore, it is also possible, for exanple, to
formthe Iidativea‘mhe?oimitr’ugaﬂis3candelucti ve resin, and coat a non-conductive
resin on the inner surfaces 2la and 23b of 15 the |lid body 17 that face the
space portions 2jc8sep Ihe Md%nmw&meerh&ﬁaﬁl@@qsﬁimfeh% cbﬁ‘t%ﬁ‘g;]é' on hole

19a of the aperture portion 19. It is also p055| | e coat both

non- conguct i v n [ [ o on t hese
i nner §siur Fg%@g{' %arlé ‘%EQ% m%!b} gﬁcee?%%ﬁ'%? @gﬁ p%ya;fnéa;{'ﬂesé ur e
portion 19 are provide 0 _conduyctivity hovvever the | resen{1 i nvention
is not |inmid &t censtifyte the l75and alsq eYeéme inpergurfagesof the ingertippheleqy 17
that constitutes the space portl ons 25 and 55 is provided with

conduct i vi t19a ofiheaberture pertion 18, however, dhepresens iffventmariis mobhmited teathis; amsd it ant
thernosetting resin, however, it is sufficient if it is fornmed from at

| east a resd GRS dlkctribdl nofse iSeRdREd 13 eRfeding iAblie § cé pertibhe2d &gme 7 is

formed froma resin material that has suffl ci ent heat resi stance to
prevent it Y I heated in
t he nol di nagg?%%gglrl]d;@l\?\/trlfgﬁ;ot eb’seﬁ?@gr Huct or ‘%fpg%g"ﬂ‘ &bgﬁqzegf Zorbel ng

packageq on . the package board, Speci £1.cal) Y dcthosR HetbANafl 21 fark e | 1 ¢

side walls 23, and also over the outer circumferential surface of the aperture portion 19,
or by immersing these in a conductive paste.
Furthermore, it is also possible, for example, to form the lid frame 7 using a
conductive resin, and coat a non-conductive resin on the inner surfaces 21a and 23b of
15  thelid body 17 that face the space portions 25 and 55, and on the inner surface of the
insertion hole 19a of the aperture portion 19. It is also possible coat both the
non-conductive resin and the shield portion 27 on top of each other on these inner
surfaces 21a and 23b.
Moreover, the lid body 17 and the aperture portion 19 are provided with
20  conductivity, however, the present invention is not limited to this, and it is sufficient if at
least the lid body 17 that constitutes the space portions 25 and 55 is provided with
conductivity.
Furthermore, the lid frame 7 is formed from a heat-resistant thermosetting resin,
however, it is sufficient if it is formed from at least a resin material. It is, however,

25  preferable if the lid frame 7 is formed from a resin material that has sufficient heat



mat erial such as engineering plastic that is able to withstand heat up to
approximately 5 170 to 180 C. Moreover, if consideration is given to the
prevention of the intrusion of electrical noise into the space portions 25
and 55, then it is also possible to formthe lid frame 7 froma conductive
material such as a netal. In the case of this structure, the lid frame 7 is
able to withstand higher tenperatures dQ?lng the nol ding step and during the
10 packagin t he sem conduct or eV| e, l.on bo . Mor.eover,
bechuse o NEBTAIGE S vk rom beRahally aftofed thel Beditorm ioheatedis; 1
material, it is possible to revent the top walls 21 and the side walls 23
of the |idthemelding smmdnghqmge prsicpidugtor devieesneand 1 arndeinglpdrkaged oap, and
it is easy to secure the space portions 25 and 55. Furthernore, the lid
frame 7 i sthegiackigeitioart. t Speeifioglyf arispdfdrabieifithelidfiame 7 it fordagddrihadesi®esi n
material or conductive material. For exanple, if it is particularly

i npor t ant hﬁt&fa?b’lﬁ:'ﬁtas%h%ﬁéérﬁ%[;ﬁiénﬁ R 8S1d »oltﬁéaﬁld%m (bdéljagird?émﬁtlél 5, then

it is preferable for t frame 7 to be forned f sin material in
whi ch cglrb ? P f %en m xed. When manufacturing the sem conductor devices 1
and 51, E%Qaﬁq lid 20 frames 7 that are joined by the joining
portions 29 were placed on the front surfaces 3a and 4a of the circuit
boards 3 and 4, Mwnreower, if ¢ansideratips is giversioshepreyention dfitht mtrdsieh of i d  frames 7
that do not have the joining portions 29. Furthernore, the solder balls 33

that are ekRefrichlafide)inahe egdce Poitidnt DS ad 55 NBen P W d1OpsssiBle t0F6En fiedld ded on
the rear surfaces 3b and 4b of the circuit boards 3 and 4, 25 however, the
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el ectrode portions t at are electrically connec to the package
board 45 are e

and 4. NandRye T8 apE GrdbeGed élgﬁFf Rrafite Bisidte MOEn PR PO &8 B8 or med
' ntegr ?(l) 'y packaging of the semiconductor device 1 on the package board. Moreover, because a
conductive material has greater rigidity compared to a resin material, it is possible to
prevent the top walls 21 and the side walls 23 of the lid frame 7 bending and becoming
deformed in the molding step, and it is easy to secure the space portions 25 and 55.
Furthermore, the lid frame 7 is not limited to being formed from the above
15  described resin material or conductive material. For example, if it is particularly
important to prevent electrostatic charges in the semiconductor chip 5, then it is
preferable for the lid frame 7 to be formed from a resin material in which carbon has
been mixed.
When manufacturing the semiconductor devices 1 and 51, a plurality of lid
20 frames 7 that are joined by the joining portions 29 were placed on the front surfaces 3a
and 4a of the circuit boards 3 and 4, however, it is also possible to use individual lid
frames 7 that do not have the joining portions 29.
Furthermore, the solder balls 33 that are electrically connected to the wiring

portions 35 were provided on the rear surfaces 3b and 4b of the circuit boards 3 and 4,

25  however, the present invention is not limited to this and it is sufficient if at least electrode



with the wiring portions 35, and it is also possible for the wiring portions
35 to be made 5 to protrude fromthe rear surfaces 3b and 4b of the circuit
boards 3 and 4. Mreover, a single piece of dicing tape D was adhered over
the plurality of sem conductor devices 1 and 51, however, the present
invention is not limted to this and it _is also possible, for exanple, to
adhere individual screening seals onto tHe surface 9a of the resin nold
portion 9 of the .respectiv enj,conduct qr _devi ces and, 51 and t hereby 10
Benl oft o meriptS e PG g Sherltraly Coindeledie i raSiRe bRl e SR ER i o o
screening seal such _as the dicing tape D was adhered onto the surface 9a of
the resin AeAruiseses 3Band 4p of thesicuit Boardap apd - t ne aperture ends 19b of the
aperture portions 19, however, it is not essential for the screening seal to
be adhered ther damelyinehlgo pbssible fartidse eleagodespationstoibe f&inted7integtatly
transporting sem conductor 15 devices | and 51 that have conpleted the

nmanuf act ur iwigh the We88Sportibnd 35, ah8 & iPRIS6 pBdsidlé RIr thé WRINBYIrAEHR 30Dk nidd@ I esin
nold portion 9 to be positioned facing a surface 6la of a transporting tray

(i e 0URLLige HaRel BL o PAGD 3b O 360} ARUHLG BhorleYufigs | and 51 are

nount ed ransporting. € Cca s 'structure as well, it is

possible to preyent dust and dirt _or, noisture fromenterjng the holl ow
spaces 25 and 55MOFOFGH single 2{90%19%‘1?1?&9%&% wasgdbaTedoverahe BB Bk c t or
devices 1 and 51 are being transported, and any erroneous operation of the
seni conductsemicdaduatersdevicend add 51 Hmwenenythe freseptinsentionys notHimited totthiamdd di r t
or noi sture can be prevented. Mreover, the sem conductor chip 5 and the

circuit boayigdalss passiblé, far exanglleab adkere individwl eereéxtin® Yeal et dtHeSSarfadde 9 GeVer ,
the present inventionis not limted to 25 this and it is sinply sufficient

for the ser I, i i I rds; e
el ectrical %&%giﬂgg(gtgggﬁmﬂ?néeﬁ t@@%s?&?ig@é{@%b%%@:gﬁt# Zl,é? gramegg%éﬂ gl%&P 2r t he
on the front surface 3a or the bottom

25?} ggggggé%ioﬁ%ﬁég Ogglg@ l9§g§?l?eoarpe§greoqortg% 2ircuit boards 3 and 4 so
that the pad el ectrodes 15, 31, and .

Furthermore, a screening seal such as the dicing tape D was adhered onto the
surface 9a of the resin mold portion 9 in order to seal off the aperture ends 19b of the
aperture portions 19, however, it is not essential for the screening seal to be adhered
thereto. Namely, for example, as is shown in FIG 7, when transporting semiconductor

15  devices 1 and 51 that have completed the manufacturing process, it is also possible for
the surface 9a of the resin mold portion 9 to be positioned facing a surface 61a of a
transporting tray (i.e., mounting base) 61 on which the semiconductor devices 1 and 51
are mounted for transporting. In the case of this structure as well, it is possible to
prevent dust and dirt or moisture from entering the hollow spaces 25 and 55 through the

20  aperture end 19b when the semiconductor devices 1 and 51 are being transported, and
any erroneous operation of the semiconductor devices 1 and 51 that might be caused by
this dust and dirt or moisture can be prevented.

Moreover, the semiconductor chip 5 and the circuit boards 3 and 4 are

electrically connected by the wires 37, however, the present invention is not limited to

25  this and it is simply sufficient for the semiconductor chip 5 and the circuit boards 3 and 4



57 of the sem conductor chip 5 and the circuit boards 3 and 4 are facing
each other. 5 Furthernore, a sound pressure sensor chip is described above
as an exanple of the sem conductor chip 5, however, the sem conductor chip
5 may al so be a pressure sensor chip that, for exanple, neasures the
pressure of a space outside the sem conductor device 1 and also changes in
this pressure. FIG 8 through FIG 13 show4a third enbodi ment of the pr esent

i nvention. Q is.shown in F.G 8 thtoygh FI.G 1 a sem conduct or devi ce
101 TS or ovP BeaieareE StRad. SNGpEyyRisHighpoeSie RinXpEBRRRAE S ubst ant | a1y
in a plate shape, a plurality of nmetal _ electrical connection |eads 105 and

a connect i rigmicoaductorschimato be plagad-ensihe doptisuatace da osthg bettpmrsurface IR a

sem conductor chip 107, an 1 C 109, and a through electrode 111 that are
pl aced on ahe seaessedipdrtion S8 iof ehe, ciwni boands daed 4150 3kt olie pddeclstrades PR3l ad, a
chip covering 15 lid body 113 that is placed on the rear surface 103a of the

stage portignriR3senficeiiddBRr chip %eindBe &itchittideids Blandid @t ficingdRR8thepn a front
surface (i.e., another surface) 103b of the stage portion 103, and a resin

nol d portion 117 i Xes on. 1 eads.. 1 ng 106,
t he chi|c5) coveri ngl;ﬁ‘l Flﬁ%m{)dc%rf/a sﬁ@&pée%%g ﬁ%gé‘{%‘gﬂ;‘%g%‘ﬁeag‘bﬁe sbagcffl{g‘?'fg °|C%n a
single int egral ,unridq. 20 The stage portion %*(3}3 iﬁ' f or med s%bstanti ally in a
rect angul arti& seAHEORRNELOT SRIBr, hpweysrdhe Jemaigondystor ghip Lmay alsg bep PESSSIet hr ough
hol es 103c and a wiring through hole 103d are provided so as to penetrate
in the thi ckmesshigithaicfor examgflet heassteaglee presstirecef alspace dhsidpthersamicopdudtod eads
105 and 106 are arranged in parallel with a direction that extends al ong

the rear sweliree ah@aBoNandes en thiPpessaty, f ace 103b of the stage portion 103,
25 and distal end portions thereof protrude from side portions of the resin

ol d port i on 117 x165% i f6R] ikt SRHAAIAER o LR A Ast i<

al so possible for the di end portions o res 5 and
106 1018 SO A o Rk R EA s S ilhyBlt Petd 202
stage portion 103 that is formed substantially in a plate shape, a plurality of metal
electrical connection leads 105 and a connecting lead 106 that are placed around the
stage portion 103, a semiconductor chip 107, an IC 109, and a through electrode 111 that
are placed on a rear surface (i.e., one surface) 103a of the stage portion, a chip covering
15  lid body 113 that is placed on the rear surface 103a of the stage portion 103, a stage
covering lid body 115 that is placed on a front surface (i.e., another surface) 103b of the
stage portion 103, and a resin mold portion 117 that fixes the stage portion 103, the leads
105 and 106, the chip covering lid body 113, and the stage covering lid body 115 in a
single integral unit.
20 The stage portion 103 is formed substantially in a rectangular shape when seen
in plan view, and a plurality of chip through holes 103¢ and a wiring through hole 103d
are provided so as to penetrate in the thickness direction of the stage portion 103.
The plurality of leads 105 and 106 are arranged in parallel with a direction that
extends along the rear surface 103a and the front surface 103b of the stage portion 103,

25  and distal end portions thereof protrude from side portions of the resin mold portion 117.



what is known as a quad flat package (QFP). The connecting |ead 106 is
connected to 5 the stage portion 103, while the other electrical connection
| eads 105 are positioned such that a gap is provided between them and the
stage portion 103. A portion of these electrical connection |eads 105 are
electrically connected via the through electrode 111 and the IC 109 to the
seniconductor chip 107 (descri bed beIomﬁ? The seniconductor chip 107 is

adhesi vel y non: copduc, e adhe Y t 11 ichis

el ectri cal %‘ﬁt 3‘5&%@& Wge‘?ﬁ h \fig’é{‘?m%su §1§° ’g‘,?%ﬁ, f}f?e‘ﬁg?lg%g portion
103 so as to cover the chip through holes 103c in the stage portjon 103.
Nanely, t ﬁeﬂ@eﬁpt&@ﬁaﬁp@mvedﬁﬂ% lﬁg?nql 30tk formed $g/a3 tﬁseaﬂeafié'aﬂ\ertblﬁk@%é st age

portion 103. The sem conductor chip 107 is what is known as a sound
pressure sditedionaifitie sthget partiony £03, so thmbthedemidondedtercdaviaeal01ds formed as and i s
provided with a di aphragm 107a that vibrates in 15 accordance with sound

that reacheqgat ﬁ@méﬁmaﬁﬁ@lﬂh@ﬂ&rpa@mgé (OFP). ThheSconhedingaedd 10848 conrecRidged on
the rear surface 103a of the stage portion 103 so as to face the Chlp

thr oughs hol.eg, AGaesonR, LAIRHINYBLESLEAF ool RERGISL: bbb RaRL a1 Tty

of insertion pOrtlons ornmne rom-a
mat eri al , a non-co, tive 20 upp rtlng bl.ock 121 that i forrredfrom
an el ectri g}}ﬂt F‘ﬁam?rPTEB‘Hﬁ(ﬁﬁ?tW\?%“ %fﬁ%F p%rﬂ%é? s fRertioaohthess ve

insertion termnal portions 119 fromthe peri phery thereof. The through
el ect r odes elettricak eonaetionileasls \1 05 asecalectiically coonectesinda thei throughielesirode Hdent
118b, in the sanme way as the sem conductor chip 107, to the rear surface

103a of thanéitrde lmrtbltlcv“senﬁ&%dﬁaoa&lpQotgieeérltieh%ewy ng through hole 103d.
The plurality of insertion terminal 25 portions 119 are exposed not only on

the rear surface g@g’én %b{i)jcﬁjcﬂir ch elO"‘?tl?QcﬁleQﬁEk %gjv(?aga n?rﬁcorpﬂtcn@é fdﬁhgl(’et he

front surface 10 the stage portio Vi a e wring through
"o 195, S50 PSR SRl SRR S i RPAER i Fhatgast 10°
portion 103 so as to cover the chip through holes 103¢ in the stage portion 103. Namely,
the semiconductor chip 107 is electrically insulated from the stage portion 103. The
semiconductor chip 107 is what is known as a sound pressure sensor chip that converts
sound into electrical signals, and is provided with a diaphragm 107a that vibrates in
15 accordance with sound that reaches the semiconductor chip 107. This diaphragm 107a
is placed on the rear surface 103a of the stage portion 103 so as to face the chip through
holes 103c.
The through electrode 111 is provided with a plurality of insertion terminal
portions 119 that are formed from a conductive material, and a non-conductive
20  supporting block 121 that is formed from an electrically non-conductive material and
supports the respective insertion terminal portions 119 from the periphery thereof. The
through electrodes 111 are adhesively fixed via a non-conductive adhesive agent 118b, in
the same way as the semiconductor chip 107, to the rear surface 103a of the stage portion
103 so as to cover the wiring through hole 103d.  The plurality of insertion terminal

25  portions 119 are exposed not only on the rear surface 103a side of the stage portion 103,



The 1 C 109 control s operations of the sem conductor chip 107, and, in the
sane 5 way as the sem conductor chip 107, is adhesively fixed via a

non- conducti ve adhesive agent 118c to the rear surface 103a of the stage
portion 103 so as to be positioned between the sem conductor chip 107 and
the through electrode 111. This 1C 109 is electrically connected to the
sem conduct or chip 107 and the respecti@é insertion termnal portions 119

of the thrqu el egtrode 111 Al ural i of wir (i qe....first wires) 10
To5. an of BUCHRE B S st 38 9B Bf st Riatih a3 i e8 winpk iibvdl " Chi o
107 to the, leads 105 is fornmed by the 1 C 109, the though el ectrodes 111,
and the wi hele 1934, andpra electricathycongecied athe plygality Gf'&ééﬁll(%lly Vaep(igeed on t he
rear surface 103a of the stage portion 103 so as to cover the sem conduct or

chip 107, sé¢vend &ik8P123nda theewiringsbmpogh hdledDddt r ode 111. This chip covering
lid body 113 is provided with a substantially plate-shaped top wall 129

that is placed arh@I@Q69 tbRiblSERMtRINGAf the sbRRohMidtENEsS 10, 188 Lih @k sahfedom t he
rear surface 103a of the stage portion 103, and side walls 131 that protrude

from peri § e : 29 1 r > [ .,103a of
t he st age % tagléhr? s@%ﬁ?n‘a trgrg?yﬁ (T?Zf‘éi’?é(#]l}e%% (g:lélvﬁe;érlé‘lﬁr?’glaS § %%fjgé)@%%g&l{hg& Br med by
the top wall 1 and t he side walls 131 substantially in a copcave shape
that is opé&e%ﬁ?§%@ th?gqaaﬁurgaﬁa%ﬁéq S5 sGaeipowpn 1 heo & tebapbsnioned:

Accor di ngI%, in a state in which the distal end portions of the side walls

131 are plbeteeedn the semicanduetos chip 462 andthe througheegredgd 1por ThisdC1109,is a hol | ow
first space portion 133 is created by the rear surface 103a of the stage

portion 103leafiidally Corinetred t@ﬂfefsem&ﬁ»nmictér’rtﬂﬁﬂﬁolﬁﬂthalrésﬁéczﬂearmértﬁinde wal | 's
131. Note that in this state, the inner surfaces of the top 37 wall 129 and

Sem conductor R PERRS L BFR RSBl T EVE AARMBY PRSI <pace

porti oi 133 The chip covering lid body 113 is forned from a conductive
mat er i ? %%I is

An electrical wiring device 127 that connects the semiconductor chip 107 to the
leads 105 is formed by the IC 109, the though electrodes 111, and the wires 123 and 125.
The chip covering lid body 113 is placed on the rear surface 103a of the stage
portion 103 so as to cover the semiconductor chip 107, the IC 109 and the through
15 electrode 111. This chip covering lid body 113 is provided with a substantially
plate-shaped top wall 129 that is placed at a position separated in the thickness direction
from the rear surface 103a of the stage portion 103, and side walls 131 that protrude from
peripheral edges of the top wall 129 towards the rear surface 103a of the stage portion
103. Namely, the chip covering lid body 113 is formed by the top wall 129 and the side
20 walls 131 substantially in a concave shape that is open on the distal end portion side of
the side walls 131.
Accordingly, in a state in which the distal end portions of the side walls 131 are
placed on the rear surface 103a of the stage portion 103, a hollow first space portion 133
is created by the rear surface 103a of the stage portion 103 and the inner surfaces of the

25  top wall 120 and side walls 131. Note that in this state, the inner surfaces of the top



constructed by coating a non-conductive paste (i.e., chip insulating
portion) 135 that is 5 fornmed froman electrically non-conductive materi al
on inner surfaces of the top wall 129 and side walls 131 that face the
first space portion 133. The chip covering Iid body 113 is also

el ectrically connected to the stage portion 103. Accordingly, the

sem conductor chip 107 and the I C 109 dle al so electrically enclosed by the

t ti t ' ' |id dy 113 whi h

oo 2o, o SR ST ARG D E o SHER e posc o1 o co
t the sem duct hip 107, the 1C 109, the th h | ectrode 111,
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becomi ng electrically conductive with the chip covering lid body 113. The
stage covering | iChe dopgoverihgilisd baslyaltld ds tommed &ofr eoandyctiVeamatedidizandis t he
stage portion 103 so as to cover the chip through holes 103c. This stage

covering | icénsbeted b9 cddting Sndii-edtidderivevpabie (Be.setip irdilating Ipm.a,hzu% thagped top
wal | 137 that is placed at a position separated in the thickness direction

fromthe f -1 ' 1199139
that prot r e B8 Bielhidn Chort ORLAATROLM Sllntet Jufn e ol YAl 120 00,
surface 103b, af th e portion 103, and also w,th a substantiall

oyl i ndri cafnd Sderels 2Pl g e dEseirae et tibs Fheciin svenopbbomy 18 o
direction in which it nmoves 20 away fromthe front surface 103b of the stage
portion 108 alsgueledtricallytronsecierctoghe stagapprtion 030 dccpidingly, the semigonductdre t op
wall 137 and the side walls 139 substantially in a concave shape that is

open on t hehigi197ahd eredCoi%drealss ekketrichlly bisclesed by ke dtagel@Btio\t@Dardithgl y, in a
state in which the distal end portions of the side walls 139 are placed on

the front guhicBG&inkORPb&ty L1RGvIRERAS db%ﬁétﬁﬁ?al%or&)v@e 'tﬂé’ﬂ&:ﬁ&ﬁﬁﬁ&iv%g%%_

portion 25 143 1s creatéd by the front surface 103b of the stage rtion

299,20 PG AP RIF B e B PG EE RO b, T
o plectioe 111 ard the wires 125 i are located in the first hotfow space 133 fom' ™
becoming electrically conductive with the chip covering lid body 113.
The stage covering lid body 115 is located on the front surface 103b of the stage
portion 103 so as to cover the chip through holes 103c. This stage covering lid body
15 115 is provided with a substantially plate-shaped top wall 137 that is placed at a position
separated in the thickness direction from the front surface 103b of the stage portion 103,
and side walls 139 that protrude from peripheral edges of the top wall 137 towards the
front surface 103b of the stage portion 103, and also with a substantially cylindrical
aperture portion 141 that protrudes from the top wall 137 in a direction in which it moves
20 away from the front surface 103b of the stage portion 103. Namely, the stage covering
lid body 115 is formed by the top wall 137 and the side walls 139 substantially in a
concave shape that is open on the distal end portion side of the side walls 139.
Accordingly, in a state in which the distal end portions of the side walls 139 are

placed on the front surface 103b of the stage portion 103, a hollow second space portion

25 143 is created by the front surface 103b of the stage portion 103 and the inner surfaces of



the sem conductor chip 107 is placed in a position where it is connected to
the outside via 5 the chip through holes 103c, the second holl ow space 143,
and the aperture portion 141. Nanely, the chip through holes 103c and the

sem conductor chip 107 are offset so as not to overlap with each other in

the thickness direction of the aperturedfortion 141 and the stage portion

103 such that they are not exposed dire Qy to the outside through the

aperture portion f the st covering lid body 115. 10 Moreover, in the
same way astilfhoé’ ‘E%Iﬂ)j?g%ﬂ%sﬁ?% alﬁ‘ggsgbody 113, the stage covering |lid body 115

is formed froma conductive material and is electrjcally connected to the
stage portion 103F heAeEmtmaﬁmcyl,mqrrFé Yeryrrpatar &4 hbasithe fple 9Benabling the
electrically enclosed by the stage portion 103 and the stage covering lid
body 115 whiectndwspace partidud#43 ta beyexpdsedMethe owtsideofthe resin mahlpartioni 1 hgnd he
sem conductor device 101 that has the above described structure above wl|

be descri begle séthicshduttorahip F0750pMed ih FPpdsitioh wieré Radlcdnn8érBd Idthe loltsieivis t he
stage portion 103 and the plurality of |eads 105 and 106 are j oi ned

Loget hers asydf HcfehRblks L83d B BhrholBE/ HRUTA0aR BESHRLN pBRARYSY. O 2"

et chi ng 'process or per processes on -'shaped

metal plat fra pr.eparati S ) mely, the plurality of. |eads 105
Tnd 106 ar SNrage higaRhoen fes ! FRing B tentcpndiiio? shipriog e ofiet AZgS e
formed so as to surround the stage portion 103, and the el ectrical
connect i on toexedap@Bh gach ather in thegtbickpess direetionss the epemureportion tdhamstthed vi a
this rectangular frane portion 153 and the connecting |ead 106. 25

Mor eover, igtadelPostidn EOBEsugh €@ttty iaéndtteRposet direetlyi to the16@sidh thishgisthé 03¢ and
the 39 wring through hole 103d that penetrate in the thickness direction

of the stagg)gggflet' ol DA %ﬁhgﬂgg‘%ﬁ%}éﬁ%ﬁa%gﬁ?@ time as the stage portion

103, the | and 106, ctan ar frame portion 153 in the
af or emefy ! oned prﬁcs)rselo\r}g,, i & Saiie Qvay & t%kc"cﬂﬂ c%gz(e)r(fr?gsﬁd body 113, the stage covering

lid body 115 is formed from a conductive material and is electrically connected to the
stage portion 103.  Accordingly, the second space portion 143 is also electrically
enclosed by the stage portion 103 and the stage covering lid body 115 which has
conductivity.

15 Next, a method of manufacturing the semiconductor device 101 that has the
above described structure above will be described.

Firstly, as is shown in FIG 11, a lead frame 151 in which the stage portion 103
and the plurality of leads 105 and 106 are joined together as a single unit is formed by
performing a pressing process or an etching process or by performing both processes on a

20 thin plate-shaped metal plate (frame preparation step). Namely, the plurality of leads
105 and 106 are joined together by a rectangular frame portion 153 that is formed so as
to surround the stage portion 103, and the electrical connection leads 105 and the stage
portion 103 are mutually connected via this rectangular frame portion 153 and the
connecting lead 106.

25 Moreover, in this frame preparation step, the chip through holes 103c and the



Next, as is shown in FIG 12, the sem conductor chip 107 is adhesively fixed
5 using a non-conductive adhesive agent 11 8a to the rear surface 103a of
the stage portion 103 such that the sem conductor chip 107 overlaps with
the chip through holes 103c in the thickness direction of the stage portion
103 (chi p adhesion step). In the sane maé as the sem conductor chip 107, the
through el ectrode 111 is adhesively fix d to the rear surface 103a of the

por 01 on_ mouEe e RIS SRTE HapHE iine MiQBPT Bl Rof i M shig oIS o1

the through el ectrode 111 are exposed from both the surfac 103a _and t he
surface 1038redPrmedatihespmelipe py ef@gevpamﬂﬁgvﬁhﬁ#%ss 193 s iohandtieosq of

the stage portion 103. In addition, the wiring through hole 103d is
conpl et el y cdctangular frame pprtionel SBHn thegtforsmeotionsdeprdssing prodess oretehingprasesst i on
nmounting step may be 15 performed either before or after or at the sane tine

as the chip adhesNex, 8¢ 8Bhowirif FIGR 12the serhiGofidiRtor @bl MENis adhdsivelyafipcede
descri bed sem conductor chip 7 and through electrode 111, the I'C 109 is

al so adher ef;t,0 a E;Eﬁ-cfﬁﬁfcti%’ 5&1%%@75 égé?; 198a g{}ﬁe ?éa?gl‘ﬁ'fqtcg%)gé ?fgth% gégﬁ.ggrﬁ%ge

non- conduct i ve esl ve agent hi' s ering of the

perfornmed eifher before or. after oy. the sane tine as. the i hesi on
step and tho:],'b:p %httgartﬁf‘ﬁ%ﬂm'ﬁ?}’rdf’f:@ﬁ C%ﬂh? ioxerlaps gyth the chip tb‘fﬁ’é‘gb\nf‘fr’]fégl Mar e
positioned respectively between the sem conductor chip 107 and the |IC 109
Bnd bet weentheribickipss éction af fes Sthgechaghions| Goichipchshesian gepk hat  he

sem conduct or chip 107 and the insertion termnal portions 119 of the

t hr ough el ect r odeln thd ame¢ eaghetiersemidonguctonehiye 1 €7) the thrduph electrd@O 1 laisf i r St
wire placenent step). Furthernore, 25 the chip covering lid body 113 is

placed on t hgnhdsRRly pieditaaR reidmirte 16 cHiRORa Y dric100RidPa nSfcéRiubQveover
the sem conductor "chip 107, the IC 109 and the through el ectrode 111. As a

chi p 1090 < RSpRRueR )1 PRREGRR e o, ASHEE S e BSRAERC hor 11 on

103 (chip lid bo?
termina

gortions 119 of the through electrode 111 are exposed from both the surface
103a and the surface 103b of the stage portion 103 via the wiring through hole 103d of
the stage portion 103. In addition, the wiring through hole 103d is completely closed
off by the through electrode 111. This terminal portion mounting step may be
15 performed either before or after or at the same time as the chip adhesion step.
Furthermore, in the same way as the above described semiconductor chip 7 and
through electrode 111, the IC 109 is also adhered to the rear surface 103a of the stage
portion 103 via a non-conductive adhesive agent 118c. This adhering of the IC 109 may
be performed either before or after or at the same time as the chip adhesion step and the
20  terminal portion mounting step.
Next, the wires 125 are positioned respectively between the semiconductor chip
107 and the IC 109 and between the IC 109 and the through electrode 111 so that the
semiconductor chip 107 and the insertion terminal portions 119 of the through electrode

111 are electrically connected via the IC 109 (a first wire placement step). Furthermore,

25  the chip covering lid body 113 is placed on the rear surface 103a of the stage portion 103



pl acenent step). 5 The chip adhesion step, the term nal portion nounting
step, the first wiring step, and the chip |id body placenent step are
performed with the rear surface 103a of the stage portion 103 facing
upwards. Thereafter, as is shown in FIG 13, with the front surface 103a of
the stage portion 103 facing upwards, wire bonding is perforned to place
wres 123 between the 10 plurality of PBads 105 and the insertion terninal

portions 119 via the, wiring inserti hgl 3 her eby, el ectrically
connecti ng e AL é{ﬁrsthi 6f§n't°gn4‘1‘f °ft°h1pgﬂ’3 hﬁ‘sﬁic@’?&% tﬂfl ouég §Le8ﬁ8d?/\fﬁe

pl acement step). In addition, the stage covering |id body 115 is, placed on
the front 4gmrandt, 8disy holpwspaceqogipn Lisrthatsnronmdsdhe semicondustas chiphd7sis ont
surface 103b of the stage portion 103 15 including the chip through hol es
103c. As afaremdiby thechip covadingdid twdydpaand therstagepoititd 103 (Epihiddody t he st age
covering lid body 115 and the stage portion 103 (stage |lid body placenent
step). Thi §1a§érgggs{ép. body placenent step may be performed prior to the
second wire placenent step or subsequent to the second w re placenent step.

Thereafter, a pai . O0F 1 F . Us resin nold
20 portlgon are p*lrfé%‘cé%p gﬁﬁ %ﬁgls?%gﬁ}fquﬁlﬂlg %cpé’ l@%%gélﬁglg Sg‘ﬂ)dh%h%g{vg}éﬁlgssﬁei)f ace

103a side of, the . stage rtion 103, and. distal end portjions of the |eads

105 and 1080deshintidodyiplacement %tﬁweepﬁgfm Witk he 18er susface, [Qaofthfni ched by
surfaces 100E1 and 100F1 of this pair of nolds 100E and 100F. The one nold
100E t hat Btegppertien 165 facing upyeardsur f ace 103a  side of the stage portion 103
has a recessed portion 100E2 that is hollowed out fromthe 25 surface 100E1l,

whil e the other ThrdafldOfs i§ btadwrl i FIGATE Gviththé i@nf supfate 3034 Gfake dtdgd si de of
41 the stage portion 103 has a recessed portion 100F2 that is holl owed out
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10  plurality of leads 105 and the insertion terminal portions 119 via the wiring insertion

holes 103, thereby electrically connecting the leads 105 to the through electrode 111
(second wire placement step).
In addition, the stage covering lid body 115 is placed on the front surface 103b
of the stage portion 103 so as to cover the front surface 103b of the stage portion 103
15  including the chip through holes 103c. As a result, a second hollow space portion 143
is formed by the stage covering lid body 115 and the stage portion 103 (stage lid body
placement step). This stage lid body placement step may be performed prior to the
second wire placement step or subsequent to the second wire placement step.
Thereafter, a pair of molds 100E and 100F that are used to form a resin mold
20 portion are placed on the front surface 103b side and the rear surface 103a side of the
stage portion 103, and distal end portions of the leads 105 and 106 as well as the
rectangular frame portion 153 are sandwiched by surfaces 100E1 and 100F1 of this pair
of molds 100E and 100F. The one mold 100E that is placed on the rear surface 103a
side of the stage portion 103 has a recessed portion 100E2 that is hollowed out from the

25 surface 100E1, while the other mold 100F that is placed on the front surface 103b side of



covering lid body 113 is housed within the recessed portion 100E2 of the one
nold 100E. 5 In addition, a portion of the top wall 129 thereof abuts

agai nst a protruding portion 100E4 that is formed so as to protrude froma
bottom surface 100E3 of the recessed portion 100E2. At this tinme, the chip
covering lid body 113 is pressed against the rear surface 103a of the stage
portion 103 by the protruding portion 100E4 of the one nold 100E. 10
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end of the _ aperture portion 141 thereof abuts against a bottom surface
100F3 of th]é)ogi-cessed portion 100F2, so that the aperture portion 141 is

cl osed of f by the bottom surface 100F3 of this recessed portion 100F2. At
this time, the stlngestatoothangsandwichedihy thepairsofmalds teDEagnd HOF, the chipe f ront
surface 103b of the stage portion 103 by the other nold 100F. Note that when

the | eads I1ddveriiylid 06dya1Ia ik heused Giithivgthe décebsed Pt 10082 ofF %kt Giemold€lio0B.
sandwi ched by the pair of nolds 100E and 100F, it is preferable for a resin

sheet S”Otm%B&E]YYBh, J%@n{i?igfihg g‘_;sﬂ‘%aﬁ W?@ﬁlefefofab&th‘hgaiﬁét'amr& iiéi%@ﬂ)ﬁ to be

peel ed off easily fr In whic ornms t resin no Ion and
fromthe re tive | ds 100E and 100F 20 to be pl in the gap, between
the chip co@)@ﬁiﬁ tig {ﬁr’%ﬂﬁ‘ﬁW 3s('@ péW&“{le BA OW&UMO%%QWE"%@B ¢ t he gap
bet ween the stage covering |lid body 115 and the other nold 100F. This resin
sheet 1's f crorkien 100572 o his imer therphinl ceveringolid badyn] 137 pressec againstthe rear
thernosetting resin such as an epoxy resin is poured in a nolten state into
resin formsngfaspbise dfltiad stage goptisretD3tyy the @rqAidingdfortion HGOEMOSIEheoak holdF,
thereby 25 formng a resin nolded portion 117 in which the stage portion

103, the chjgpgcovering 42 |ead body 113, the stage covering |ead body 115,
and the | eads 105 and 106 are fixed in a single integral unit (nolding

fnto leg) - g thi's mRlidieBg Shiis sHES Meoade WovBiY fid6d}% 1RAL hoRla i mg! the one
recessed portion 100F2 of the other mold 100F. In addition, the distal end of the
aperture portion 141 thereof abuts against a bottom surface 100F3 of the recessed portion
100F2, so that the aperture portion 141 is closed off by the bottom surface 100F3 of this
recessed portion 100F2. At this time, the stage covering lid body 115 is pressed against
15  the front surface 103b of the stage portion 103 by the other mold 100F.
Note that when the leads 105 and 106 and the rectangular frame portion 153 are
being sandwiched by the pair of molds 100E and 100F, it is preferable for a resin sheet
(not shown) that is in the shape of a thin film and is able to be peeled off easily from the
resin which forms the resin mold portion and from the respective molds 100E and 100F
20  to be placed in the gap between the chip covering lid body 113 and the one mold 100E,
and also in the gap between the stage covering lid body 115 and the other mold 100F.
This resin sheet is formed, for example, from fluorine resin.
Thereafter, a thermosetting resin such as an epoxy resin is poured in a molten

state into resin forming space that is formed by the pair of molds 100E and 100F, thereby

25 forming a resin molded portion 117 in which the stage portion 103, the chip covering



100E presses the chip covering |lid body 113 against the rear surface 103a of
the stage 5 portion 103, the gap between the chip covering |lid body 113 and
the rear surface 103a of the stage portion 103 can be reliably sealed off.
Mor eover, because the bottom surface 100F3 of the other nold 100F presses
the aperture portion 141 of the stage covering lid body 115 against the
front surface 103b of the stage portion 1 3, the gap between the stage
covering li n s ont h et 03 as
vel | as 10 (R8Ot s e tputaRea OEER, B Re o 963 AP ER B8RS g
lid body 115 and the boéﬁqg]surfgce 100F3 of the other nold 100F can be
reliably sedPglgiyegral yut gnoldingistep}t ( he above, it is possible to prevent
nolten resin that has been poured into the resin form ng space entering
into the first spadbispoeldingrstep3Becanst the proteidingperisgat®Edmfithoenelmald

Mor eover, because the wiring through hole 103d is also 15 conpletely seal ed
off by the ﬂd)UEp@Bse@k}&thﬁ}Q&ﬁveﬂiﬁ%Jidﬂabﬂym ﬁghﬁhstﬁﬁireaﬂs‘érﬁéém%ﬂﬁlﬂleesti%otﬂow

into the first space portion 133 via the wring through hole 103d. e
that, ingthisqaphdt i Jh: j hofd ld ed b
the. ol ron PAUR 103l BhFBern@ti e chipftolEdhid 54T, 1 SR IREAebEE ol b 7, 1

et angul ar teRGage pRARR 3 S48 6 el serled 3 Mateeuaribegrisf e Hiaim i ang

106 that protrude to the outside of the resin nold Egrtion 117 are
separat ed t hedtBmf theathagmeldel 00 pugsses the apgytuse permtion dd ko€ thedtage soveringilie  101.

When nounting a sem conductor device 101 that has been manufactured in the
manner descbodyell Sadpainst the fiont firface 1031 of thevtagepatioh 163 the gapobdtwe@thee or t he
i ke, for 25 exanple, the |leads 105 and 106 that protrude to the outside

fromthe reghfe dRkAnRE %B@ir‘lf‘&gand]tﬁz ﬁ%h?sdf‘f&%é‘%iti’oﬁh@%éé ?&Jtibb{ 1692086l g¢ W th

ot her el ectronic conponents and electrica conponents-of the electronic

devi ce. g 0 {4l 5, G GER WL Alre BHiG21 4 00p L ASEe BRRYTE bU3Y A4 Afhe SUCh as
bottom surface 100F3 of the other mold 100F can be reliably sealed off.

As aresult of the above, it is possible to prevent molten resin that has been
poured into the resin forming space entering into the first space portion 133 and the
second space portion 143. Moreover, because the wiring through hole 103d is also

15  completely sealed off by the through electrode 111, the molten resin is also unable to
flow into the first space portion 133 via the wiring through hole 103d.

Note that, in this molding step, after the resin forming space has been filled by
the molten resin, the resin mold portion 117 is formed by then hardening the resin using
heat, as is shown in FIGS. 8 through 10. Finally, the rectangular frame portion 153 is

20  cut off and each of the leads 105 and 106 that protrude to the outside of the resin mold
portion 117 are separated thereby ending the manufacturing of the semiconductor device
101.
When mounting a semiconductor device 101 that has been manufactured in the

manner described above on an electronic device such as a mobile phone or the like, for

25  example, the leads 105 and 106 that protrude to the outside from the resin mold portion



the like reach the di aphragm 107a of the sem conductor chip 107 via the
aperture portion 5 141, the second space portion 143, and the chip through
hol es 103c of the stage portion 103, the di aphragm 107a vi brates based on

t hese pressure variations thereby enabling the pressure variations to be
detected. According to the above describegd sem conductor device 101 and to a
met hod of manufacturing this sem conductbr device, w thout the shape or

size of th t [ . hayi to b r 0 .0f, the
Firet space areufah sRuichly SmheBM I oferdfeciohcBmahdiis 4l ¢ <nape
and size of only the hiP covering lid body 113 that is nounted in the chip
lid body pl% ?ﬂtsgf&,‘ﬁ.eeﬁff%‘f‘di? £y, the volume of the first space portion
133 can be satisfactorily secured, and it is possible to reduce pressure
changes in the flhithis semigordustaridevine 18R wheatpresserelyasiationsisuch &x ssundser of t he
di aphragm 107a of the 15 sem conductor chip 107. Because of this, the

di aphr agm 18 like ffach 11 digphir£pom JOT $fithe SdmiBorkddétor Shipnafivicthe dp&yurd hegiodr €
changes in the first space portion 133, and is able to vibrate accurately

|0 LeSPanNs el OuRERTFack R O ahd SRICARMAfbSR 1S 143KGe e Q¢ Beriof Ut 1 de.

Mor eover, because It i e to easi esign o

sem conduct 20,.devi ce 1.in accordance with the.characteristics qf the
sen conduct BP- HiCAPRERER 1978 (brais BERUI e s ot RO ATRIFRC S ab e e
efficiency of the sem conductor device 101 and to easily reduce the costs
of manuf actRIe§sHEs vapatieustpbedaiestedr device 101. In addition, according to the
above descri bed sem conductor device 101, by formng the second space

portion 143 usi nAdchalisd twgbe alborerdesgibed dethizdpdukidr dehize 105 a?btqoa meihdddfwi t h
the aperture portion 141, it is possible to easily change the position of

the 44  apepidifftRMd thRkedficondBiat detfcel RithBs tROSHAPE BF 9206f hek@ge pOFonand the
semi conductor chip 107. Nanely, the chip through hol es 103c and t he

oPET 1, P 0 B R PSR S, s n (e
accordance with the shape and size of only the chip covering lid body 113 that is
mounted in the chip lid body placement step. Accordingly, the volume of the first space
portion 133 can be satisfactorily secured, and it is possible to reduce pressure changes in
the first space portion 133 that are based on vibrations of the diaphragm 107a of the

15  semiconductor chip 107. Because of this, the diaphragm 107 a of the semiconductor
chip 107 is unaffected by pressure changes in the first space portion 133, and is able to
vibrate accurately in response to pressure vibrations from sound or the like from the
outside.

Moreover, because it is possible to easily alter the design of a semiconductor

20  device 101 in accordance with the characteristics of the semiconductor chip 107, it is
possible to improve the manufacturing efficiency of the semiconductor device 101 and to
easily reduce the costs of manufacturing the semiconductor device 101.

In addition, according to the above described semiconductor device 101, by

forming the second space portion 143 using the stage covering lid body 115 that is

25  provided with the aperture portion 141, it is possible to easily change the position of the



incurring any increase in the costs of manufacturing the sem conductor
device 101. 5 Accordingly, even if dust and dirt or water droplets fromthe
outside enter into the second space portion 143 via the aperture portion
141, it is easy to prevent this dust and dirt or water droplets directly
reachi ng the sem conductor chip 7. Furthernore, because the conductive stage
portion 103 and the chip covering lid ﬂédy 113 encl ose the sem conduct or

chip 107, even if ele igal naise . that i n ted,on 10 the out.side of
the. sen coftiirspofielial riatveepEetia Brnedh ST Bl Rho B iRt i < ¢
the stage portion 103 and the chip, covering |lid body 113 the ngjise is
prevent ed fiPbm NFWF‘&’U@Fﬁg‘Pith’E%‘g hales 1 03q and the apesiwe peytion 341 arepiiset $948; abl v
prevented fromreaching the sem conductor chip 107. Because the conductive
st age por t inottok¥8rlamwithieachsotherandlo/bickness|dirdctivodyf thd Stagd portioed 0hwithaeth ot her
in the thickness direction of the stage portion 103, even if electrical

noi se t hat incariggaiyahéerdaserin titecosislofinthRuRttubing tiesnfiedduciopdeeyicre 101
intrudes into the resin nold portion 117 fromthe front surface 103b side

of the st aﬁc?@é&' BverPifdubihnl *&&:R gxzév?trggcrinx%i}fe'té ﬁ’&g?tﬁ’egolﬁgﬁ% E{Itﬁxé ﬁ#é"% sEQ4A" 1 N9

lid body 1 0l se I's preve Intruding 1n 1 rst space
portion 133 and is reliabl revented from reaching the .2Q sem ¢conduct or
chip 107. BRACEROBIN143 e E{%&B@T“rﬁﬁ?rt@nrlége'&ﬁsea&’)@ &FY% this g't“ﬁén‘% é'rﬁ onduct or
chip 107 that is caused by such noise can be reliably prevented.

Fur t her nor avatésydreplets directlyrreaching the serisondustqsabipe?.135 on the inner surfaces
of the chip covering |id body 113, it is possible to prevent the chip
covering |id bod¥uftHéimore]Desdusetheiconduzkide stage/ portibn 003 hed theichip clvesitg lid¢al | y
connected to the electrical wiring such 45 as the sem conductor chip 107

and the W kegy 12PedclAE thXdeiicbridu B} LI 162 eveR i HPEal nbidé Fhat ff Generated on
Consequently,” short-circuiting of the electrical circuitry of£§he
sem co %j uctr outggé/ ch the %grrjiicgl%-'uc?c% R4R¥501 ?n(gfudes into the resin mold portion 117, in
the stage portion 103 and the chip covering lid body 113 the noise is prevented from
intruding into the first space portion 133 and is reliably prevented from reaching the
semiconductor chip 107.
Because the conductive stage portion 103 and the stage covering lid body 115
15  overlap each other in the thickness direction of the stage portion 103, even if electrical
noise that is generated on the outside of the semiconductor device 101 intrudes into the
resin mold portion 117 from the front surface 103b side of the stage portion 103, in the
stage portion 103 and the stage covering lid body 115 the noise is prevented from
intruding into the first space portion 133 and is reliably prevented from reaching the
20  semiconductor chip 107.
Because of the above, any erroneous operation of the semiconductor chip 107
that is caused by such noise can be reliably prevented.
Furthermore, by coating the non-conductive paste 135 on the inner surfaces of

the chip covering lid body 113, it is possible to prevent the chip covering lid body 113,

25  which is conductive, from becoming electrically connected to the electrical wiring such



Moreover, by nutually electrically connecting each of the wires 125 and 123
5 that extend fromthe sem conductor chip 107 and the | eads 105 via the
wiring through hole 103d and the through el ectrode 111, even if the |eads
105 are positioned on the outer side of the first space portion 133 where
t he sem conductor chip 107 has been pIach, it is still possible to
mutual ly electrically connect the seni cénduct or chip 107 and the | eads 105.

10 Furt her , i . i i conduct or
devi ce. 101 % i ssREEAARIALE 167 Sd R NAtks 32 BRDRKER! ok B MRCORIICRST i o
107 has beep aced, the | eads 105,.th hi p t.hrough. holes 103c, and the
Wit ng thr SHgHOTol GolsgHeu GO B RunERT the ReiON bR ChreserirdAdag s
pressing process or an etching process on a thin netal plate in the frane
prepar at i odegee 01 eandepspyentadduct or devi ce 101 can be 15 manufactured at |ow
cost conpared with when a circuit board is used as is the case

conventional | y. Muresweg by etaalliseledtticdlly qpnasdting@adtosf thbevifes a2&asd 128 f rom t he
chip adhesion step to the chip |lid body placenent step to be perfornmed with

the reas sy ae@nd B3 thE sérni%onaicﬁ%h@qrotﬁa% éﬂ@l_%a S5NGa HRWATAS thrdlgh W th the

second wiring step subsequently 20 perfornmed wth the front strface 103b of

the stage poy.ti 1 facin war ds,. the..seni go ctor device 101 can be
rmnuf act ar Baled9af age hesRouaf seBRRAS . &35 j6 B8 TeelF MRS Breostii b Tt
through electrqode 111 is adhesively fixed to the rear surface 103a of the
stage port isigg of the fistaspagrepertipn Evhwheneithesemigondictos chigd Q7 has besn Masgdyier | t he
present inventionis not limted to this, and it is also 25 possible for the
t hr ough el ecdtdlgmssibiklto tmutitedlyfdlectrically canmdcathe sefnicendwdtor chap 107and the leads f r om
46 the stage portion 103 so as to cover at |least the wiring through hole
103d. Nanehgs it is also possible for the through electrode 111 to be
adhesively fixed, for exanple, to the front surface 103b of the stage

portiogy103. Furthermore, according to the method of manufacturing the semiconductor

device 101, because the stage portion 103 on which the semiconductor chip 107 has been
placed, the leads 105, the chip through holes 103¢, and the wiring through hole 103d and
106 can be formed simply by performing a pressing process or an etching process on a
thin metal plate in the frame preparation step, the semiconductor device 101 can be

15  manufactured at low cost compared with when a circuit board is used as is the case
conventionally.

Moreover, because it is possible for the processing from the chip adhesion step
to the chip lid body placement step to be performed with the rear surface 103a of the
stage portion 103 facing upwards, and with the second wiring step subsequently

20  performed with the front surface 103b of the stage portion 103 facing upwards, the
semiconductor device 101 can be manufactured easily.

Note that in the above described embodiment, the through electrode 111 is
adhesively fixed to the rear surface 103a of the stage portion 103 via the non-conductive
adhesive agent 118b, however, the present invention is not limited to this, and it is also

25  possible for the through electrode 111 to be fixed in a state of electrical insulation from



Mor eover, for exanple as is shown in FIG 14, it is also possible for a
through 5 electrode 161 to be inserted through the wiring through hole 103d
with no gap provided between them Note that, in this structure as well,
because the respective insertion term nal portions 162 are supported at the
peri phery thereof by a non-conductive sgggorting bl ock 163, the respective
insertion termnal portions 162 do not c into contact with the stage
portion 103 Ly .. ar j i | & g ion
103, By ampltyrine poyic 1233038 1d bR pled P Bl A ek hOIP 1AGO NI T
and reliably sealed.off, and, the siiioning, of the through el ectrode 161
rel ative toa]¥‘?18°s'§{b & for thethrough ei}cggﬁe Hal th’tefag??fé‘éfﬁ%&?‘i?@r q%ﬁ?‘@l?vg)rt,heas i's
shown in FIG 14, when connecting surfaces 162a and 162b of the respective

i nsertion t&pnGsysfaceHi3biofithe stage pastioni®h end portions of the respective 15
wires 123 and 125 are bonded are placed in a position where they protrude
fromthe front sMotewer, ffi3zampkd asésshosur ihdE6 14) Rds also pbssitdé &ga thaughon 103,
then it is also possible to provide a conductive plating 165 extending from

the connect pagr&id f6246 be hfdeAePihdoubhdhe wﬁingghfou'gﬂ %61t 1038 wift 18 %@J rBAkEd Ons
f e upp

162 across end surfaces 163a and I63b of t on-conduct 1 ve porting

bl ock 163 i.ch farma,tla ur f,ac i th_t he,connecti ng 20 .surfaces 162a and
To2b. 1 n tnpeoagnien h No@lnatith HETriirt ol BB BRARE I BuiButt efiffes 125
and 125 can be, enl arged. by the conductive plating 165. Accordingly, the
respective tepmaLpartiany 1y are supported at the periphery Hisrqo) biianesondyidivi r e bonder
that is used to adhere the wres 123 and 125 having to be positioned with
an undul y hsuppodingrideckof63atheuespestiveHusertiar teominal pdrtiopd 162add ot cofelimads 105
and 106 are nade to protrude to the 25 outside fromside portions of the

resin nmol d péxtidt Withlthd staf® eh _,103,hﬁnﬂff‘?ﬁ@rﬁledtrﬁbéﬂ?ﬁﬁéﬁlhté’ﬂfroin&h@&hgé imted to
this. For exanple, as is shown in FIG 15, it is also possible for a

bot t om L R8RS 2y LRSS e e {FHBIRAN Y S bL KN ARE, o,

device 169 ?e?igblgesealed off, and the positioning of the through electrode 161 relative to the stage

portion 3 can be performed easily.
Moreover, as is shown in FIG 14, when connecting surfaces 162a and 162b of
the respective insertion terminal portions 162 to which end portions of the respective
15  wires 123 and 125 are bonded are placed in a position where they protrude from the front
surface 103b and rear surface 103a of the stage portion 103, then it is also possible to
provide a conductive plating 165 extending from the connecting surfaces 162a and 162b
of the insertion terminal portions 162 across end surfaces 163a and 163b of the
non-conductive supporting block 163 which form a flat surface with the connecting
20 surfaces 162a and 162b. In this case, the adhesion surface area of the respective wires
123 and 125 can be enlarged by the conductive plating 165. Accordingly, the respective
wires 123 and 125 can be adhered easily without the wire bonder that is used to adhere
the wires 123 and 125 having to be positioned with an unduly high degree of accuracy.
Furthermore, the plurality of leads 105 and 106 are made to protrude to the

25  outside from side portions of the resin mold portion 117, however, the present invention



constructed as what is known as a quad flat non-lead (QFN). 5 Mreover, the
stage covering lid body 115 is placed on the front surface 103b of the
stage portion 103, however, the present invention is not limted to this and
it is sufficient if the second space portion is formed such that at | east
the chip through holes 103c are in conny?ication with the outside of the
resin nold portion 117 via the front surface 103b of the stage portion 103.

Nanely, for; ] .S i : - terdhS1<19) - i to forma
hole 171 in't égﬁ@letgq tnoat?}g[ nggrL (ﬁrll@fgh/ﬁ[hég? lgﬁ%\?\l/ss’ ? ﬁ%‘l‘%‘ﬁf’gﬁﬁﬁ%ﬁgh hol es
103c to be ex ed.to, t out si de,. so at a second . space portion_ 173 is
formed by (PG RGPEea e a8 Pe Forika S s bty wpased BBty Bama Botem SHecbor rroa,
for exanple, by provi.dimr;a protrusions that abut against the front surface
103b of t helldeadsheyesinimnld poiosr 17 heNawely, a s@nicorductas dggicel 16D cdmdren t he resin
nmold portion. In this structure, as in the above descri bed enbodi nent, the

st age cover¢ongtriidted doviat isloncintlas Hiquadifag aon-ledd §QEN) pl acenent step are
unnecessary, thereby enabling an inprovenent in the manufacturing efficiency

of the sem condughfiovgieiieGfagl EvirthgIRt BN 194 80h1abR6h G0 HontiRRca 165 ICT i v

material is formed on I hner aces of t e 171 20 t orns this

second spacg portion 1 it is possible to prevent.. externall ener at ed
ol se. r enchPAgaEn e Tem AT el M prenbinvEn Bty 8o b ogfis Al R on 107
Furthernore, the chip covering lid body 113 is fornmed substantially in a
concave shWblcientdt theseennd §pane nomidor is dprmed spel that rdeast thecchiyy throughdioleg e

portion 103, however, for exanple, as is showmn in FIG 17, in addition to
this, it isl@care moemnMmcdtionovidathe oatsideigf tioresioneold pgrtiond 1B wikythe rdont hat i s
formed integrally with protruding portions 175 that extend 48 in a

direction igriybé Ch3H bake SRYSpEABY 163 OMNAMEly! RRAExaTMEIE 3R Ss 4O 8FIGhRs, Htigge
portion 103 beyond the top wall 129. Note'that distal end portions of these
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through holes 103c¢ to be exposed to the outside, so that a second space portion 173 is
formed by this hole 171.
Here, the second space portion 173 can be formed, for example, by providing
protrusions that abut against the front surface 103b of the stage portion 103 on the mold
15  thatis used to form the resin mold portion. In this structure, as in the above described
embodiment, the stage covering lid body 115 and the stage lid body placement step are
unnecessary, thereby enabling an improvement in the manufacturing efficiency of the
semiconductor device 174 to be achieved.
Note that when a conductive material is formed on inner surfaces of the hole 171
20 that forms this second space portion 173, it is possible to prevent externally generated
noise reaching the semiconductor chip 107 via the resin mold portion 117.
Furthermore, the chip covering lid body 113 is formed substantially in a concave
shape that is open on the rear surface 103a side of the stage portion 103, however, for
example, as is shown in FIG 17, in addition to this, it is also possible to create a chip

25  covering lid body 177 that is formed integrally with protruding portions 175 that extend



which is facing in the same direction as the rear surface 103a of the stage
portion 103. 5 In the case of this structure, in the sane way as in the
above descri bed enbodinent, in the nolding step, when the stage portion 103
is sandwi ched in the thickness direction thereof by the pair of nolds 100E
and 100F, the protruding portions 175 ¢ be abutted agai nst the bottom
surface 100E3 of the one nold 100E (see G 13). Because of this, the chip

covering lid b . J S 0 0 ai t he
Fear surt acth SXgERkug i fARth Py BRERSRthy Horh e RS ¢ s AT h IR
necessary g formthe protrudin ortion 10QE4 on t one nmol.d 100E in
order to hoi% ?W@%H}?t l""lah 1?%9,%356 tF‘?’F ‘ﬁ‘ﬁ%‘e& PoBIRE © ﬁ?eﬁeeﬂrogﬁﬂ’@ﬁipﬁ‘ﬂ%ﬁ“,s SO
that the one nold 100E can be manufactured at | ow cost. Mreover, in this
state, becaliZeara expgsed to theomtsitlelny therhottomomurfiace hiyapdithe wesiv mMald pottonbd7ween

the top wall 129 and the bottom surface 100E3 of the one nold 100E, the

entire topwhizhlis fhdgimthedanerdieoisitas the rede surfike 1634 aftmielsﬁﬁapbﬁi’oﬂrlos.ﬂ-
Furthernore, in the above described structure, by nmaking the respective

protrudiyng porti opspd dRe 3PS ﬁ%#lﬁe,‘ggg?dﬁ@'&%&tﬂ%‘ﬁ{er%gy%ﬁés%}ibé’ to the top

wal | 129 of the chip covering IS possibletolimt the
pressing forc f the one | d 100E, 20, aqgai nst _.th hi overing,lid body
177 to a motaredimett hhe alding sfep. When b Hags prtipn Y i gndFedintbe i s f of e
by the 1C 109, the through electrode 111, and the wires 123 and 125,
however, t hibigkpessalirectionderepbby the pastofimalds KWE and 10QFsthe aradruding poridersst i ci ent

I f at | east the sem conductor chip 107 and the | eads 105 are electrically

connect ed. Nen@inybe abottedcagnint the bagtomsusflesO0E3 dfitiéSonelioldd 08B, (sdetFIGS13)| so 25
possi ble for | eads 181 to be positioned such that they are exposed to a

first spacepp@iid SfthtOthe LR coveMiy Bd body 17 Gn bR $Restdd by he R0 Vo148 $66K | bed

structure, It 1s necessary to ensure that resin does not enter into the

first SRpc eag%?x{s{ {.h% r}egrSsﬁrtﬁ&r 19 %f %p&ag%%to}oﬁo%nlo%he Namely, it is no longer necessary

to form the protruding portion 100E4 on the one mold 100E in order to hold the top wall
129, as in the above described embodiment, so that the one mold 100E can be
manufactured at low cost.

Moreover, in this state, because a gap is formed by the protruding portions 175

15  between the top wall 129 and the bottom surface 100E3 of the one mold 100E, the entire
top wall 129 can be embedded inside the resin mold portion 117.

Furthermore, in the above described structure, by making the respective
protruding portions 175 able to be elastically deformed relative to the top wall 129 of the
chip covering lid body 177, it is possible to limit the pressing force of the one mold 100E

20  against the chip covering lid body 177 to a moderate size.

Moreover, the electrical wiring device 127 is formed by the IC 109, the through
electrode 111, and the wires 123 and 125, however, the present invention is not limited to
this, and it is sufficient if at least the semiconductor chip 107 and the leads 105 are
electrically connected. Namely, for example, as is shown in FIGS. 18 to 20, it is also

25 possible for leads 181 to be positioned such that they are exposed to a first space portion



respective | eads 181 and a stage portion 187, or through gaps between
mutual |y adjacent 5 | eads 181 and 181. Specifically, for exanple, it is
possible to forma covering portion 191 on a stage covering |lid body 189
that covers the gaps between the respective |leads 181 and the stage portion
187, and to fill the gaps between nutual |y adjacent |eads 181 and 181 by

pl aci ng distal end portions of side wal #8195 of the covering portion 191
and a chiQsaﬁvering lid body 193 in contact with each other. 10 In

parti cul ar, en distal end portions of side walls 195 of the covering
portion 191 and_the chip covering |lid body 193 are placed in contact with
each other via Hewgyes iadhe gase of Hig abpusdesaigbad brushre;iiiis Mecassgse to ensereyaps

bet ween the respective leads 181 can be filled reliably and resin can be
reliably pthavesinedbes nonentertintoithefirshspace pertionrl88 threpgic gapk®étwédnitbover ,
because polyimde tape is non-conductive, it is possible to 15 electrically
insul ate t h@pétiveteadSisf aRiM Ethq potin OV kiBugh garp@%ebwéﬂ%m@mytéa?ac,éf?tage

covering lid body 189. In addifion, in the case of this structdre, it is

possi bl g t tri |y 1 . I 1. usi t he
Nres 155 keihBEh AR, SRERRAY bl Saptbler Bhas Babig AT R BBt T e
third enmbodi nent. 20 Moreover, in the case of this structure, because the
af or ement i é%anwswsgcq\@@ngilﬂé’oeydéa at foverstheigaps betweerdthe gespegtiye Igds s 185
do not come into contact with the resin nold portion 117. Because of this,
when t he r 8] andihk dtage poition 183, anditndillitbe g between murphllyeadjacest leadsnl&lhe

nol ding step, it is possible to prevent the wires 185 bei ng pushed by the

flow of nokaE8IBspAciapdisesd efdpodiotsbDdidedalls DIsosfdhé 8dwering poitlon93I S8l € to
easily 25 secure an el ectrical connection between the sem conductor chip 107

and the Ieg@gipjc%;eri%%d E%Ha;mrig}aé&%%@tﬁ gh%gg)itﬁﬁ?t Wi ring step, the

sem conductor “chi p the can electrically connected by the
W res 5 while the I.C.109. and the | eads 181. can el.ectricall onnect ed
i rect 10 by tne b meetctlgswhe st indotimeot sids ulgs s Hidovering Bortich

191 and the chip covering lid body 193 are placed in contact with each other via

polyimide tape, by changing the polyimide tape, the gaps between the respective leads
181 can be filled reliably and resin can be reliably prevented from entering into the first
space 183. Moreover, because polyimide tape is non-conductive, it is possible to

15 electrically insulate the leads 181 from the chip covering lid body 193 and the stage
covering lid body 189.

In addition, in the case of this structure, it is possible to electrically connect the
IC 109 to the leads 181 using the wires 185 without using the through electrode 111, as in
the case of the third embodiment.

20 Moreover, in the case of this structure, because the aforementioned wires 185
are placed in the first space 183, the wires 185 do not come into contact with the resin
mold portion 117. Because of this, when the resin mold portion is being formed using
molten resin in the molding step, it is possible to prevent the wires 185 being pushed by
the flow of molten resin and becoming deformed. Accordingly, it is possible to easily

25  secure an electrical connection between the semiconductor chip 107 and the leads 181.



necessary to performthe second wring step, as in the above descri bed
enbodi nents, and 5 it is thus possible to achieve an inprovenent in the
manuf acturing efficiency of the sem conductor device 197. Note that, when
manuf acturi ng the sem conduct or device 197 having this structure, in the
chip lid body nmounting step of the nanuf;cturing met hod of the above

descri bed enbodi nent, the chip covering ¥4 body 193 is positioned such that

Stage 1id body pirariefieChinfie Wiiid 48}, RERRR-ARNHORBHR 197 allingdc R "°

' he St r UGG SPRIFELT b1 MRERES SHUBA I Sanaahs ROUL Bnes0,

the covering portion 191 is fornmed on the stage covering |id body 189,
however, t helegtrieadlyrponnected divestly bythe wirent8S. i Becausetof thisiisisandonger | s
sufficient if the sem conductor device 197 is structured such that at |east

the nolten heesdsarytogerfofh tiyseednd wiriagtstep, 49 ihthe SHove defrpibed embodifintsNadte! v,
it is also possible, for exanple, for a non-conductive screening seal that

covers tfe iG%HhQseg&?i‘B[‘é ttoké%hiregéQr?ﬁ'lﬁér¥g§$§?ﬂgth%§%anﬁmtﬁplgce§3g@gﬁg§é on 187 to

be adhered onto ront surface ot her sur t he stage
portion 187 and t.he | eads 181. In the case of this structure, by applying
the struct usregn%ﬁndyﬁgrg%vrﬁec ductor device shown in FIG 16, both the stage
covering lid body 189 and the stage |id body placenent step are rendered
unnecessary. MNor ¥etethat, whenyaamuesperingtbe serisanducks dewmient 97 himdng thist space
portion 133 that encloses the sem conductor chip 107 is sealed off fromthe
out si de, hostrieture, imshe chislidbody @buntingfstép fihe manufaztaning methdd dfshedtoae
possible for a first space portion 154 to be exposed to 51 the outside.

Narmely, it de3cifledRntRAfh&iteht Chipaobétidy KPSy 19 ib gs'si{?&f&i shetPtha 'k 1dads E' aced

on the rear surface 103a of the stage portion 103 to be provided with a

subst anltd al i% atd lek&)%& ﬁlatlhe first space portion 183, while in the stage lid body placement step,
the stage covering lid body 189 may be positioned such that the leads 181 are covered by
the covering portion 191.
In the structure of the fourth embodiment shown in FIG 18 through FIG. 20, the
covering portion 191 is formed on the stage covering lid body 189, however, the present
15  invention is not limited to this and it is sufficient if the semiconductor device 197 is
structured such that at least the molten resin does not enter into the first space portion
183. Namely, it is also possible, for example, for a non-conductive screening seal that
covers the gap between the respective leads 181 and the stage portion 187 to be adhered
onto a front surface (i.e., the other surface) 187b of the stage portion 187 and the leads
20 181. Inthe case ofthis structure, by applying the structure of the semiconductor device
shown in FIG. 16, both the stage covering lid body 189 and the stage lid body placement
step are rendered unnecessary.
Moreover, in the above described embodiment, the first space portion 133 that
encloses the semiconductor chip 107 is sealed off from the outside, however, as is shown

25 inFIG 21, for example, it is also possible for a first space portion 154 to be exposed to



aperture portion 157 that protrudes froma top wall 156 of the chip covering
lid body 155 5 in a direction in which it noves away fromthe rear surface
103a of the stage portion 103. This aperture portion 157 has the role of
allowing the first space portion 154 to be exposed to the outside of the
resin nold portion 117. This aperture portion 157 is fornmed in a position
where it does not overlap in the t hi cknes$ direction of the stage portion
103 with thg sem conductor chip 107 so that the sem conductor chip 107 is
not 10 dir f*@; xposed to the outside. In this structure, when pressure
vari ations such as sounds or the_ |ike reach the _diaphragm 107a of the

seni conduct or chi Namely, i issalschpossibler for p shipsovering hdrodynkP Stthat is plesed onsthgce
portion 154, the diaphragm 107a vi brates based on these pressure variations
t her eby enatdar ngfachd 0pa efsthe stage portiah i1 031 $o beoproeiddé tvatht acahbstantiadlycdiytigdycal i t i s
al so possible 15 to enploy a structure in which the stage covering |id body
158 that i sapdr@e@porfibn I SBtHal prdtrudsdmatopd W3l 196 of R chipPReRAY fid 88dy1 P seal s

of f the second space portion 159 to the outside. Nanely, it 1s no longer

necessary tgq f . . e_portd on i0 ve
descri be% efr?}oao(g‘?ér@éhﬁ gn ?’ﬁﬁﬁ r'\tlt %B‘Z?s;%@ 9@%0&% #hlrenr SPrI spét'ageogj;ﬁfg éh © 4{&%90%?@% l%e n
manuf act uri ng, t he sem conduct or dev#ce }1{80, if iI,s also possible 20 to seal
of f the apedhis@ReyyEPPBiPn1S7 hasthegolet allpwing ihe first space pediond Sételee t he
resin nold portion in order that nolten resin does not flow through the
aperture poexposed tb3lie butside pfithe resin gtold pertion p7.t | Tinis apetture potien 167 i ng st ep.
In the case of this structure as well, in the sane way as in the above

described fiedin®positibewherest ddes nst PRflap Bl Be tiicioRss diyectbh ©F tHeheagei ze of
t he seal ed second space 25 portion 159 in accordance with the shape and size

of only t henstiaggos QR hehibhdiefy 80738 i ind nRASRLALECHS 10TRIRYE the

manuf act uri hg I ciency o uctor device to easily

reduce e GOS of nuf.act uri ng the sem conduct or device 150. Mreover, by
f or mi ngh?hegllr?ﬁtl@texg?)%?éobﬁr "ilfl%‘#‘ 154 using the chip covering lid

In this structure, when pressure variations such as sounds or the like reach the
diaphragm 107a of the semiconductor chip 107 via the aperture portion 157 and the first
space portion 154, the diaphragm 107a vibrates based on these pressure variations
thereby enabling the pressure variations to be detected. Accordingly, it is also possible

15  to employ a structure in which the stage covering lid body 158 that is placed on the front
surface 103b of the stage portion 103 seals off the second space portion 159 to the
outside. Namely, it is no longer necessary to form the same type of aperture portion as
in the above described embodiments in this stage covering lid body 158.

Note that when manufacturing the semiconductor device 150, it is also possible

20  to seal off the aperture portion 157 using the mold which is used to create the resin mold
portion in order that molten resin does not flow through the aperture portion 157 into the
first space portion 154 in the molding step.

In the case of this structure as well, in the same way as in the above described
embodiment, because it is possible to easily alter the size of the sealed second space

25  portion 159 in accordance with the shape and size of only the stage covering lid body 158,



body 155 that is provided with the aperture portion 157, it is possible
without incurring 5 any increase in the costs of manufacturing the

sem conductor device 150 to nmutually offset the sem conductor chip 7 and the
aperture portion 157 such that they do not overlap with each other in the

t hi ckness direction of the stage portion 103 in order that the

sem conduct or chip 107 is not exposed di5ﬁectly to the outside via the
aperture por.tion. .157. Accordi ngly, evendf dust .,and dirt or ter. droplets
fPom the bahis PRSIt RImrRehE et emRng erigencd SR picondutor R Ehert or o
portion 157, it is easy to prevent this dust and dirt or water droplets
directly rendin ¢asily rrdusethecosta of manuiagturing the sergnoadegiar devicet 198 case of this
sem conductor device 150 as well, in the sane way as in the sem conduct or
devi ce shown i n Mdee@er, byyforming shefirst $pacé partion 164 using theschip covering fidce
portion 154, or by formng a covering portion on the stage covering |id body

158, it 15 b'b? Il)5)§ﬁ1iapi|s§‘>r<]§ﬁdéi‘ﬂ_ Wik fHeCapbitire FRRIACE5 Tt 165 ﬁcfé@?bf@@ﬁ'h&ﬁit%cuﬁmgo 107 to

the | eads 105 wi t hout ormng the wiring through hole 103d or using the

t hr oughcel ; I i N .t hi a becayse i.kalS N onger

necessary £ BRfsRst on EDEER R heidd b sfAREna RRERU Bey s015 Wi o G

enbodi nent, an jnprqvengnt ip the nufacturing efficiency of the

seni conducloggetd yegca Cf@éﬁﬁﬁg %EF%%PWZEPW {hesue that they oot apove

descri bed enbodi nent, the chip covering lid body 113 and the stage covering

lid body 1bSerdapewitlveavhcbtheramthe thiskukss direationsf ¢he sidgegpdtien 1030in-orderdhatt i ve

paste 135 is coated on inner surfaces thereof, however the present

invention it deaficdndittoeehip Q07 i ot kpbsed diréctub thedrsite Via thd@epfiPpsifiver i ng

lid body 113 and the stage covering |id body 115 have conductivity to all ow

themto be echll ca 2 - NOL . 53
164 Aééo(}&’linélﬁ;, %%ggf’@#g 8@&9&%& cﬁ evé’aftcﬂjl dgé'@étsfﬁfb% ﬁfef&;&%lc%oéélgér?ﬁkgjtgé

Accordingly, it 1s a or t overi ng and t he
st age ver. | id bod 15 t,0 be forned, far.exanple, from.a condyctjve
Tat or | 30 arieBRce ROTIY 159 8 HE OO HBPRTON, k5 Tt X GRRY ARSI T AGH F08 Alict 1 ve
paste. Mreover, it is also . . .

or water droplets directly reaching the semiconductor chip 107.

Note that in the case of this semiconductor device 150 as well, in the same way
as in the semiconductor device shown in FIG 20, by exposing the leads 105 in the first
space portion 154, or by forming a covering portion on the stage covering lid body 158, it

15  is possible to electrically connect the semiconductor chip 107 to the leads 105 without
forming the wiring through hole 103d or using the through electrode 111. Moreover, in
this case, because it is no longer necessary to perform the second wiring step as in the
above described embodiment, an improvement in the manufacturing efficiency of the
semiconductor device 150 can be achieved.

20 Furthermore, in the above described embodiment, the chip covering lid body
113 and the stage covering lid body 115 are formed from a conductive material and a
non-conductive paste 135 is coated on inner surfaces thereof, however the present
invention is not limited to this and it is sufficient if the chip covering lid body 113 and
the stage covering lid body 115 have conductivity to allow them to be electrically

25  connected to at least the stage portion 103.



possible for the chip covering Iid body 113 and the stage covering |id body
115 to be 5 forned, for exanple, froman electrically non-conductive
material, and for a conductive paste to be coated on outer surfaces or

i nner surfaces thereof, or for a separate |id body (i.e., a chip

non- conducti ve portion) which is non-conductive to be placed on an inner
surface side and an outer surface side tWereof. Note that it is desirable

for at | east the, £ Lf. i t i vari [ i body 113 to
be non-conductivé“?%%8¥%%thgﬁgiggﬁgggrgg ?HEg W%ﬁ‘ﬂ%@&%%dlggPéggﬁgﬁ%b

sem conductor chi 107, the I ¢ 109, .the through el ectrode 111, a the wires
125 and t héovermsdf’dcwéfrlilﬁgo pe rmsayfq exam rfg‘%Véran&Wthﬁé‘aéMén‘gg’écr i bed
embodi ment, the stage portion 103, the leads 105 and 106, and the |ead
frame 151 awtersudaces theneofite be codterwitk p nonicenguctivepastd 5 Moxeower, s also not
limted to this and it is sufficient if they sinply have conductivity.

Mor eover, iposdible €orthe diip abvéring1abbisdyt 103 ad thevstipel RverimyRNbodI01 ITabbe from
entering into the first space portion 133, then it is also possible for the

stage pP.rt ilfgxrﬁ%cﬂigﬁ)rte?aﬁﬁlef RORER eééc;irgéalg;ﬁgg{f‘éﬁ&lj&ﬁ@HaYerﬁf "nf gﬁ\'é%’géﬂdﬁgtive

materi a stage portion roma non-con rve material,
then a conducti ve adhesi ve agent may.be used en the 20 sem copductor chip
107 the | @5saeS BefRpteden PN ot iftes S TieeS apeo bR ior & RIS PLODY age
portion 103, Furthernore, the sem conductor chip 107 is forned by a pressure
sensor chi [fil-e.whFhin npa-cpndictive gomionhwhish isinempeandyetivesde plased open innge pr esent
invention is not limted to this and it is sufficient if at |east a novable

portion suchrfac sidecandi snputaguifddersidd theteo5 fornms the semnm conductor chip 107
is provided. Accordingly, the sem conductor chip 54 may be, for exanple, a

DS Sonse SR BRERE 5 LRSS Bl oSS Qi 1
accel engli QRay §P§'% e S ontlidlved§ bifet %o Ethfe%elridf FRLELS b&Ween the
semiconductor chip 107, the IC 109, the through electrode 111, and the wires 125 and the
chip covering lid body 113.
Moreover, in the above described embodiment, the stage portion 103, the leads
105 and 106, and the lead frame 151 are made from metal, however, the present
15 invention is not limited to this and it is sufficient if they simply have conductivity.
Moreover, if no consideration needs to be given to preventing noise from entering into
the first space portion 133, then it is also possible for the stage portion 103 to be formed
from an electrically non-conductive material. If the stage portion 3 is formed from a
non-conductive material, then a conductive adhesive agent may be used when the
20  semiconductor chip 107, the IC 109, and the through electrode 111 are adhered to the
stage portion 103.
Furthermore, the semiconductor chip 107 is formed by a pressure sensor chip
which is provided with the diaphragm 107a, however, the present invention is not limited

to this and it is sufficient if at least a movable portion such as the diaphragm 107a that

25  forms the semiconductor chip 107 is provided. Accordingly, the semiconductor chip



A sem conduct or device according to a sixth enbodi nent of the present 5
invention as well as a nethod of manufacturing the sem conductor device w !l
now be described with reference nade to FIG 22 through FI G 28. The present
enbodi ment relates to a sem conductor device that detects sound pressure
such as noise and the like that is ext eé;pally generated, and relates to a
sem conduct or device that is manufacture using a lead frane. 10 As is

Bt B S AR S0l gt oo

enbodi nent s as ‘principal conmpon

pl at e- shaped stage portion 201.which esents. a bst ant.i al ly rect.angul ar
Cont i gur at 1 B HERH SBEsis UGS bF SurEaPATEievise 1Bl S dinpacicergatigngs 202
t hat have one end 202a which is connected to the stage portion 201 and that
supports t htensershp that detests rates of acegleratone| evat ed state; a plurality of

el ectrical connection | eads 203 that extend froma side end side of the
sem conduct or devAsemizofuhictoradesike abeording gea piatlt émbod2@iéntfehe presdnt one end
203a thereof is positioned in the vicinity of the stage portion 201; a first

seal i ng § esjnfenticVR w4 o Héthod 6Pﬁ1§mﬁ§étuﬁﬁfth%ts@ﬁﬁ:oﬁﬂ‘ﬁétblo&v?&]willtrﬂ% be .
connecting leads 202, and the | eads 203; a sem conductor sensor chip (i.e.,

a sound pregsur ensor. chi 05 as bst.ant i al rect angul ar
shape when é%*&ﬂg‘?ﬁwgﬁ? 5‘#“\7}1%9\?\/313?2? ofé&?’#%ﬁnaoqg@ Pjat%é; S efpégsgné%xibo ler{ t he
stage portion 201; an . anplifier 206 that is also fixed to the top surface
201a of t hefelatesfga sgmiqomgvctondevigedhat dstectsiseundpressurg wugh as pgiseprd @Gthﬂ;et by
the sem conductor sensor chip 205; wires 207 that electrically connect

t oget her t hthatie ckteonadly @eoerated nadrrelatss po 2 8&micondetandelict tlat is20&ufaatared he

| eads 203; a |id body 209 that has a substantially concave 25 cross-section
and that isydingniead fi@met he first sealing resin layer 204 and that fornms a 55
space (i.e., a first space) 212 above the sem conductor sensor chip 205 and
the amp{4qfier 20 : h ] hip 205
and theidarrpl i fi erﬁﬁgg;h @H?Fgé?ggg%aggggl&izggg?%gﬁﬁ%g{}gﬁg‘%%ﬁtﬂ%? ftggver S an

outer surface 209d, of. t he. If% body. 209. and .
present embodiment includes as principal component elements: a substantially

plate-shaped stage portion 201 which presents a substantially rectangular configuration
when seen in plan view; a plurality of connecting leads 202 that have one end 202a
which is connected to the stage portion 201 and that supports the stage portion 201 in an

15  elevated state; a plurality of electrical connection leads 203 that extend from a side end
side of the semiconductor device 200A towards the stage portion 201 such that one end
203a thereof is positioned in the vicinity of the stage portion 201; a first sealing resin
layer 204 that seals off the stage portion 201, the connecting leads 202, and the leads
203; a semiconductor sensor chip (i.e., a sound pressure sensor chip) 205 that has a

20  substantially rectangular shape when seen in plan view and is fixed to a top surface 201a
of the stage portion 201; an amplifier 206 that is also fixed to the top surface 201a of the
stage portion 201 and amplifies electrical signals output by the semiconductor sensor
chip 205; wires 207 that electrically connect together the semiconductor sensor chip 205,
the amplifier 206, and the leads 203; a lid body 209 that has a substantially concave

25  cross-section and that is mounted on the first sealing resin layer 204 and that forms a



is fixed to the first sealing resin |layer 204. 5 A through hole 201c that
penetrates fromthe top surface 20la to a bottom surface 201b is formed in
the stage portion 201. In addition, suspended portions 201d that each
extend outwards fromthe respective side ends of the top surface 201 a and
extend down to a bottom surface 204a si of the first sealing resin |ayer
204 are provided on the stage portion 1. Bottonlsurfaces 20l e on the

distal end 5idlg; of o 66 Bkl gg@&b%@gm R0 dr0rB S50 i Rndthl Bpfifie0L O

surface 20 I'ng resin are a Xposed at

t he bottom rface bottoms rface of con r._device
2008) 2040 200 % Abortherehy ot heeptcortay ShSorsie Af5ariihe SaPRbEYss o o
the stage portion 201 is level with a top surface 204b of the first sealing
resin | aydmsecny sgaling resinllayst axpthotepvars anmusertsyffaen 209dcaf tholid bodys20fead
connecting |l eads 202 are each formed substantially in the shape of a flat
bel t, and i ficedotoehefirdt 2allag tdsarlapér 204. connected to the vicinity of a corner
portion of the substantially rectangular shaped (in plan view) stage

porti ons201 and axheRgs hb@vwlésha&genetﬁfgseffomué%murme2@1@%Mom on 201,

Mor eover, a bent portion 202b is provid substantially 1n the center in

t he directlo ctin 0 xtend 20 This b portion
2025 1 5 pr SUHSRUP S Duehin B8 8586 bien DT mtene Aopeided PRiRR DI L op
surfaces 202c that sandw ch the bent portion 202b fromthe front and back
Cher eof i n Uh €A @qUENAdS FoE e ResPaRITE sids s inebibe S wIrkiFe 2 Maandd above
the respective top surfaces 202c that sandw ch the bent portion 202b, and
are al so plestead datvove a bhitorh sprscerX0de sid2 ©f the fuokt sehkingstesindayen 204 are 201. Her e,
in the connecting |leads 202, the top surfaces 202c are 25 placed on

subst ant i alpryvidddeorsthBBtale bbﬁn@ﬁ&ﬁh PBa#ém 38rfades 20 Ao thefdiifl el dide oPbadnne
stage 56 portion 201 between the one end 202a and the bent portion 202b,

whil e t d
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the bent p% telr 884 g are a 90 v?xrp%seadl at theP bottorrgj surface (i.e., the bottom surface of the

semiconductor device 200A) 204a of the first sealing resin layer 204. The top surface
201a of the stage portion 201 is level with a top surface 204b of the first sealing resin
layer 204 and is also exposed at this top surface 204b.

15 The connecting leads 202 are each formed substantially in the shape of a flat belt,
and the one end 202a thereof is connected to the vicinity of a corner portion of the
substantially rectangular shaped (in plan view) stage portion 201 and extends towards the
outer side of the stage portion 201. Moreover, a bent portion 202b is provided
substantially in the center in the direction in which the connecting leads 202 extend.

20  This bent portion 202b is provided with a surface 202d that is parallel with respective top
surfaces 202¢ that sandwich the bent portion 202b from the front and back thereof in the
extension direction. These surfaces 202d are placed above the respective top surfaces
202c¢ that sandwich the bent portion 202b, and are also placed above the top surface 201a
of the stage portion 201. Here, in the connecting leads 202, the top surfaces 202c are

25  placed on substantially the same horizontal plane as the top surface 201a of the stage



bel ow t he bottom surface 201b of the stage portion 201. A bottom surface
202e on this 5 other end 202f side is placed on substantially the sane
hori zontal plane as the bottom surface 204a of the first sealing resin

| ayer 204 and is al so exposed thereat. The plurality of |eads 203 are
provi ded between adjacent connecting Ie%gs 202, and are perpendicular to
opposi ng side ends of the stage portion-2Z01 while extending from outer

portions t t i r i 3 10

ext end sucﬁy}?{?gtsz Ogiirbg%vzl%eﬂgﬁ%@%z%ddgb,zgg’ﬁldethgg’ggsp OEE aé@g%g% \(aert]g8 g’g@?"t%?oned on
t he stage rtion 201 side of bent portio 202h of ~adj acent connecting
| eads 202. 282‘&1#’?“’8?97&?@?"?%%@55%"(“5@@8‘2@@9 ﬁﬁéaﬁr@%‘ieéé’ﬁ %&‘F\R%R/ al ong

each lead 203 in the extension direction thereof, and a bottom surface 203d
f r om anot hewrfanes 2023betwhen hofone end 202%a and ithichenp pertion 292k edbarealsogddced oned on
substantially the same horizontal plane as the 15 bottom surface 204a of the

first seal ibabwftﬁsbﬁttd)m)s&ll‘fa&%w@lﬁdleiﬁa(?@gﬁﬁicﬁmmse()\ﬁdt&memrfacé D02&omthigst to
this, a top surface 203e fromthe fol ded portions 203b to the distal end
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respective top surfaces 201 a an the stage portion 201 and the

resin Soal PHOREAPAR 0Bk Trapalingdiinie” 0L uH BARE a0 TR tato. connect | ng

| eads 202, and the |eads 203 that are constructed in this manner is provided
with a top surfdbephoadily ahleads Yok are provided hetvernsdiaceritconnestipg feards 802,wi t h

each other, and is fornmed such that a portion thereof that seals the bent
portion 202hd afe gehgendiznhe i opy@singaiie eA@Pof the stage gersion 20hmdiile ektendingt r ast, a
recessed portion 204c whose one end is positioned 25 above the bottom

surface Zoﬁ%n%utbhﬁ‘oﬁibﬁsstbw%ﬁﬁ'thé‘ﬂa eeﬁdrﬂod e’ HEé, tﬁ@%sg&‘ﬁ%@ 1al§e63 end 57
extends to the through hole 201c of the stage portion 201 is provided in a

por 200 e sl G BaR L8 SOl B B
201 A's ec%ggtio%%%(i esid%oo% tﬁesbefn? Lgr?ignsb 302b of adjacent connecting leads 202.

Furthermore, folded portions 203b are provided partway along each lead 203 in the

extension direction thereof, and a bottom surface 203d from another end 203c¢ thereof to

the folded portions 203b is positioned on substantially the same horizontal plane as the

15  bottom surface 204a of the first sealing resin layer 204, and is also exposed thereat. In
contrast to this, a top surface 203e from the folded portions 203b to the distal end 203a is
positioned on substantially the same horizontal plane as the respective top surfaces 201a
and 204b of the stage portion 201 and the first resin sealing layer 204, and is also
exposed thereat.

20 The first resin sealing layer 204 that seals the stage portion 201, the connecting
leads 202, and the leads 203 that are constructed in this manner is provided with a top
surface 204b and a bottom surface 204a that are parallel with each other, and is formed
such that a portion thereof that seals the bent portion 202b of the connecting leads 202

protrudes upwards. In contrast, a recessed portion 204c whose one end is positioned

25  above the bottom surface 204a of the first sealing resin layer 204 and whose other end



conbining the recessed portion 204c with the through hole 201c that is
connected 5 thereto. In the present enbodi nent, the width of this second
space 208 in cross-sectional viewis substantially the sane as the wi dth of
t he through hole 201c, and the second space 208 becones seal ed of f when the
sem conductor sensor chip 205 is placed.gp the top surface 20la of the
stage portion 201. 10 The sem conductor Sensor chip 205 is forned

subst anti al i, t e f ate. rec .11 op.205¢C
that 1o horrsnblielf RPRtE 3o the PadbotunBat BaERERS TRt $EnE° 2000
is forned bstantially in center o he sem condyctor ~ sensor chip 205
when seen ﬁﬁstaﬁ%m S%?@&Bfaweb?r@‘{] that ﬁépfrem@dﬁwmbmsg?%%kb aaff on of this
sem conduct or sensor chip 205 whose thickness has been reduced by the
recessed 13uspsndédoporiomc2Fldrofthesstagieapomticn2Al( i Aesecond spaveB0®isdbmndd yde) 205d,
and this diaphragm 205d is able to deform(i.e., vibrate) by a deformation

amount t hatcombiniggs thenrekseséed poittors20de with the ehibalgtolicle 30T Ethatie Bomsectedor exanpl e,
noise or the like that is applied to the diaphragm 205d. A bridge resistive
circuit (”ngerét?o"‘“) is formed on the top surface 205b side of the diaphragm
205d. Tﬁis ridge resistive circuit treats deformati on of the di aphragm 20

205d as a change.in the el ectrj.cal resi.stance, and.,dete .sound pr.essure by
converting thasdh HiemiGeEE badiBen, e R this sftond SBast 2Bt FossulsHea The
bridge resistive circuit is then able to output electrical signals in

accor dance ViiW i substartially the samy as thewirih of thedhrough hale@04e rmind thesgeensk sensor
chip 205 that is constructed in this manner is adhered via a non-conductive

conponent 3pdcet208tbecdmes sealed ofwhensthé sémsisonduetes tsager pliip 206 s Padedfonche t he 25
sem conduct or sensor chip 205 onto the top surface 20la of the stage portion

201 while 3§ Slfrg&@'bgglggﬁh@%gggbﬁgﬁ@gpe 205a. At this tinme, the
sem conduct or sensor chip 205 Is adhered such that the through hole 201 c

oL 8 395 o 1183 ARbahh AERE AT maB SRR AR Bk R BATZPSO <o

plate, and a recessed portion 205c that is hollowed out from a bottom surface 205a
towards a top surface 205b is formed substantially in the center of the semiconductor
sensor chip 205 when seen in plan view from the bottom surface 205a side. A portion
of this semiconductor sensor chip 205 whose thickness has been reduced by the recessed

15  portion 205¢ forms a diaphragm (i.e., a movable electrode) 205d, and this diaphragm
205d is able to deform (i.e., vibrate) by a deformation amount that corresponds to the size
of sound pressure such as, for example, noise or the like that is applied to the diaphragm
205d. A bridge resistive circuit (not shown) is formed on the top surface 205b side of
the diaphragm 205d. This bridge resistive circuit treats deformation of the diaphragm

20  205d as a change in the electrical resistance, and detects sound pressure by converting
these changes in the electrical resistance into pressure. The bridge resistive circuit is
then able to output electrical signals in accordance with the size of this sound pressure.
The semiconductor sensor chip 205 that is constructed in this manner is adhered via a

non-conductive component 211 that electrically insulates the stage portion 201 from the

25  semiconductor sensor chip 205 onto the top surface 201a of the stage portion 201 while



each other. 5 Note that in the present enbodi nent an anplifier 206 such as,
for exanple, an op-anp that has been forned as an integrated circuit (I1C
is adhered via the non-conductive conmponent 211 onto the top surface 20la
of the stage portion 201, and this anplifier 206 is provided in parallel
wi th the sem conductor sensor chip 205. plurality of bonding pads are
provi ded respectively on the sem conduct 10 sensor chip 205 and the

vi ded resp uct 3 5 and the
Censor  chi p3gl iy bOtHE SRR 2654 MOGRts it Mol R i 3 o
t f 20 o1 |.ead 3 t I ed Ln.the first 212

and 15 exposingreaoudt i s FBheh Bld 2DGkr B SeedSEHPE R0 sbfuel BFtaR T oyer 204

are each connected by the respective wires 207 via these bondi ng pads,

t her eby el eanepthdhe Jiaplyagra20bd go thagtherdiaphiagm 365dsand; the Huoughdioles Bcehi p
205, the anplifier 206, and the |eads 203. The lid body 209 is fornmed having
a subst ant i edchytleancave- shaped cross-section whose open side faces
downwards and is formed by a flat plate-shaped top wall 209a, side walls

209 that are | 0iNG thatif I prélentibocRRBR aARhpBELPD0k ARIANADASnRIE afl St 2

end portions 209c that are joined to the side walls 209b and extend outwards

in a 20 horj Lrecti i . i that ,connects a first
space porti%‘%@&gﬁaﬁtghgﬁﬁtg ou es%él%ﬁg{e%#%e\%}igggﬁK@t’%%ﬂ{e{)eg Y/{/élme 209a of the
lid body 209, and this aperture portion 209i is formed so as to enable an

i nner sur f aBRA-GRRYHCIEFE GomPOnER %é@ytoszgtqposusfg%%%la ;sﬁ%te&e Rastien Pk 3ashdi cul ar
direction relative to the top wall 209a. Furthernore, supporting conponents
209e are pribs aeplifen 2066 mavided muparaltet withabe seimicénslukiod sénsdyclBP3095 t hat s
positioned at the side walls 209b, and one end of these supporting

conponents 59  208e¢Miralitg ONBEdiMEpads atdpro0ided kespedtivaffor’B8deicohdiRtsr de wal | s
209b, while a distal end (i.e., another end) thereof is provided so as to
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semiconductor sensor chip 205 and the amplifier 206, and also the amplifier 206 and the
top surfaces 203e of the leads 203 that are located in the first space 212 and is exposed at
the top surface 204b of the first resin sealing layer 204 are each connected by the
respective wires 207 via these bonding pads, thereby electrically connecting together the

15  semiconductor sensor chip 205, the amplifier 206, and the leads 203.

The lid body 209 is formed having a substantially concave-shaped cross-section
whose open side faces downwards and is formed by a flat plate-shaped top wall 209a,
side walls 209b that are joined to the top wall 209a and extend downwards, and distal
end portions 209c¢ that are joined to the side walls 209b and extend outwards in a

20  horizontal direction. An aperture portion 209i that connects a first space portion 212 to
the outside is provided in the top wall 209a of the lid body 209, and this aperture portion
209i is formed so as to enable an inner surface 209f of the lid body 209 to extend
upwards in a perpendicular direction relative to the top wall 209a. Furthermore,

supporting components 209e are provided on the outer surface 209d of the lid body 209

25  thatis positioned at the side walls 209b, and one end of these supporting components



200A). 5 Moreover, a conductive paste 209h is adhered using, for exanple, a
suitable device that perforns coating or the |ike onto the inner surface
209f of the lid body 209 and onto bottom surfaces 209g of the distal end
portions 209c that are connected to the inner surface 209f, thereby form ng
a conductive |layer 209h. Here, in the prsngsent enbodi ment, the bottom
surfaces 209g of the distal end portions"209c al so formpart of 10 the inner

surface 209i9pfs é&ﬁﬁe&tlédjtoqﬁgﬁut%f) §hrfa]5@90?& gt megaggag@stz@%, \!vﬁile%)&ﬁfar b g4 1 0

this manner is nounted on the top surface 2 the first sealing résin

I 20 ' h f 20 f th A f the di | d
por i on_ 20900 GD AR ERRESr 2 eling' 3 en SREELATRP e Tl iARp efia 1o

t he surface 202d of the bent portion 202b of the _connecting | eads 202, and
15 wi t h t hahesacendpealipg wsin lape 2 1810-¢- hihe semarfage pf thesemicopgycter dexicet o t he t op
surface 204b of the first sealing resin |ayer 204. Asa result, a first
space 212 i200A)eated in a portion surrounded by the |id body 209 and the
first sealing resin layer 204, and the sem conductor sensor chip 205, the

anplifigr 206, amorebferVd édtdueive pake 200K sflihedel histhg, fohlegarhpleSd susiaBlee 212. At
this time, the lid body 209 is positioned with a sufficient 20 clearance to

enabl e t he f0ndygl bugoRASEAPSNNL IRE b (RE RKLASILED 2bAIGARNET bty dRCe 2001

to be held 1n-a non em con or 'sensaor” ¢hi p 205,
the anplifier 206, and fhe wires 207. In additiaqgn, the surfaces 202d of the
bent porti G4 S9HPIRR Sugfages Hog st die iital v aoa%orgsf?PPa&I@t oisAonpsctede the r st
sealing resin layer 204 are electrically connected to the conductive paste
209h. As a inmsggunface:209f sherelyofodmingo candnetove layer 20905, Hers, inlthe prepdnitf i er 206,
and the wires 207 that are inside the first space 212 are encl osed 60

wi thin a magiteidifers the bottdr soEsted 209 6f 1B didtit ehd Portions 20SeQddd folhPag@finect i ng

| eads 202, and a stage portion 201. The second sealing resin layer 210 is
provi dg@ WithbinfesurfABESosPOremtid Sody 299
The lid body 209 that is constructed in this manner is mounted on the top
surface 204b of the first sealing resin layer 204 with the bottom surface 209g of the
portion of the distal end portion 209c¢ to which the conductive paste 209h is adhered
firmly fixed to the surface 202d of the bent portion 202b of the connecting leads 202, and
15  with the bottom surface 209g of the other portion firmly fixed to the top surface 204b of
the first sealing resin layer 204. As a result, a first space 212 is created in a portion
surrounded by the lid body 209 and the first sealing resin layer 204, and the
semiconductor sensor chip 205, the amplifier 206, and the wires 207 are housed within
this first space 212. At this time, the lid body 209 is positioned with a sufficient
20  clearance to enable the conductive paste 209h that is provided on the inner surface 209f
to be held in a state of non-contact with the semiconductor sensor chip 205, the amplifier
206, and the wires 207. In addition, the surfaces 202d of the bent portion 202b that are
exposed at the top surface 204b of the first sealing resin layer 204 are electrically

connected to the conductive paste 209h.  As a result, the semiconductor sensor chip 205,

25  the amplifier 206, and the wires 207 that are inside the first space 212 are enclosed



the top surface 204b of the first sealing resin layer 204 to a top end of
the aperture 5 portion 209i that is provided in the top wall 209a, and is
formed so as to be adhered to the top surface 204b of the first sealing
resin layer 204 while covering the outer surface 209d of the |id body 209,
and thereby seal the top surface 204 b of the first sealing resin |ayer
204. Moreover, a top surface 210a of the®econd seal i ng reS|n | ayer 210

(i.e., ato Lf s to
be parallel althﬁ]hgl%%%&bots?%irszo ﬂ]—@ B%ﬁﬂgﬁ&gﬁgﬁ?l r s gad?’gggn

| ayer 204 ( %gotg surface of the sem conduct or deV|ce 200A), and
t he distal gggrting conponents 209e of the lid body 209 are

| ocat ed on the sane pl ane as the top surface 210a of the second sealing
resin layer 210. Kessecord spalingeesf layei 2P axprovided within & eange extgoding frogevi ce
200A that has the 15 above described structure will be described. This
sem conduct the toe ir€aee 208 of the finstsbalitiguresinl layer 2Q to d tep@dnd vfuhe apétture Firstly,
as is shown in FIG 24 through FIG 25, a lead franme 220 is prepared that is

provi deds wi E)E‘m%n ROGT RAIY! bﬁfvufeﬂ%rﬁwp@{) tafl @062 LnW fPmb@558s Rbeidhéied 1o
circunferential rectangular frane he above-descri bed plurality of |eads

203 th d Q. th nf d
o uh. PR T RIS MR PR, e
202 that extend |nvvarg romcomner portions of the rectangul ar franme
portion 221209def the lid hady, 409 aaé theeby sspldbetopsuifaes2Uid of thafirstsealingigset ed t o

and supported by these connecting leads 202. In this |lead frame 220, a
frame porti lyer22®. | Mémovarch top sudadsi 210a g@f tHesecalt sealing rasinﬂa)a:nﬁl(m(iret,iampZZL
the |l eads 25 203, and the connecting | eads 202. 61 The lead frane 220 that

I s const ruckfhck Bf tHel ssmiddnB&Stof deviR 200 %Kk\’foﬂﬁéd 2] ﬁﬁ%e%aﬁll@ﬁﬁhﬂ%&q{dﬁ%ﬁﬁs or
an etching process or by perform ng both processes on thin netal plate.
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semiconductor device 200A), and the distal ends of the supporting components 209¢ of
the lid body 209 are located on the same plane as the top surface 210a of the second
sealing resin layer 210.
Next, a method of manufacturing the semiconductor device 200A that has the
15  above described structure will be described.
This semiconductor device 200A is manufactured using a lead frame 220.
Firstly, as is shown in FIG 24 through FIG. 25, a lead frame 220 is prepared that is
provided with a rectangular frame portion 221 which forms an outer circumferential
rectangular frame, the above-described plurality of leads 203 that protrude inwards from
20 the respective outer circumferential sides of this rectangular frame portion 221, the
above-described connecting leads 202 that extend inwards from corner portions of the
rectangular frame portion 221, and the above-described stage portion 201 that is
connected to and supported by these connecting leads 202. In this lead frame 220, a
frame portion 222 is formed by combining the rectangular frame portion 221, the leads

25 203, and the connecting leads 202.



the fol ded portions 203b of the | eads 203, and the bent portions 202b of the
connecting 5 leads 202 are also forned at this stage. In addition to these,
the through hole 201c of the stage portion 201 is also forned at this
stage. Note that it is not essential that the suspended portions 201d, the
fol ded portions 203b, the bent portions<%02b, and the through hole 201c be
formed at the sane tinme, and is also possible for particularly the through

hole 201c to be el e ooink i€ Pledt B MaME:d RASFLY RepirARgs OF an

10 etching process. At the stage when the above-descri rame 0 has

b d. . i h i d . i f the f
borti o boresinpabéess B Hetifly ek hr B0 Patferhife prBFbLRRR dhe ISRERE0S  ang
a portion of thenggnnecti ng Ig_ads 202 are agndwi ched, between a pair of

first nol dPaseoEnthepresent embadimeat dhegispendsd portinns 29 b ehibe stage portien 2010

this pair of first nolds 200E and 200F, an inner surface 200E1 of the one
mol d 200E tthefoldes! puirtars203h of the leasly 263y dndcbe bént ponsions Re2H efiatle tomeeti®20 has a
surface that abuts against the top surface 201 a of the stage portion 201

and agaisnstleddd@0p @R alsdforme® at2Bidtadli Clh Adlitih toliRese] the Hro@itthol® 3@ dfde of
the fol ded portion 203b of the | eads 203, recessed surfaces that engage

wth t he bel 4Bel b AN 280RUA rlrhe SIRDSAEL"INbENS 20 naPBsertifinatiLaCeS

t hat abut resp¢ agai nst top surfac are on e outer

side of the ben ort.ion 02b of the con ting | eads 20 nd agai nst top
Surfaces >GuPenE] TGRINA, PRETIIeA BIGRyEs s teshent pirtiees 1Pt 9ge 2030 of
the | eads 203. Moreover, a protruding portion 200E2 that is engaged with

t he t hr oughhieuglehole 20¢c bé farmed ot thgsame timepand i3 @lsotppssible fier pantéamlarkycthe her ei n
when the nol ds are being fastened and whose distal end is 25 | ocated
slightly ahheaghhole20¢¢ tesbe forrned Bg-diffefent pocedsiom aprebsidQ Prodess dranned i n
the 62 one nold 200E. An inner surface 200F1 of the other nold 200F that is
| ocat eqgon diliftng pigtdsem surface side of the lead frame 220 is forned as a
flat plane and, en the nolds are fastened together, abuts against the

bottom surfaces %{%theastggfe \}vﬁeen fhe'3 gv%g&gcr?b%ﬁtléa%nﬁame 220 has been prepared, as is

shown in FIG 24 and FIG. 26, portions of the frame portion 222 excluding the
rectangular frame portion 221, the leads 203, and a portion of the connecting leads 202
are sandwiched between a pair of first molds 200E and 200F and these molds are then

15 fastened. Here, of this pair of first molds 200E and 200F, an inner surface 200E1 of the
one mold 200E that is placed on the top surface side of the lead frame 220 has a surface
that abuts against the top surface 201a of the stage portion 201 and against the top
surface 203e which is on the distal end 203a side of the folded portion 203b of the leads
203, recessed surfaces that engage with the bent portions 202b of the connecting leads

20 202, and surfaces that abut respectively against top surfaces 202¢ which are on the outer
side of the bent portions 202b of the connecting leads 202 and against top surfaces 203e
which are on the outer side of the folded portions 203b of the leads 203. Moreover, a
protruding portion 200E2 that is engaged with the through hole 201c¢ of the stage portion
201 by being inserted therein when the molds are being fastened and whose distal end 1s

25  located slightly above an inner surface 200F1 of the other mold 200F is formed in the



201d of the stage portion 201, against the bottom surface 203d of the
portions of the 5 | eads 203 that are positioned on the outer side of the

fol ded portion 203b, and against the bottom surface 202e of the portions of
t he connecting | eads 202 that are positioned on the outer side of the bent
portions 202b. At the stage when the nol are fastened together in this
manner using the pair of first nolds 20 and 200F, the first sealing resin

layer 204 i g, AoiAe@MoRY AR iffdrsidad %Ob@l%%'ﬂﬁ‘/ot!{iﬁéﬁé]d%@@ﬁ tlﬁfi SSIB%%(E T le, 2

nolten epoxy resin into the cavity Torne Irrst no 200F,
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connected to the connecting |leads 202 and is supported in an el evated state,
and bec ausearetfaféensém&%hesm%ﬂ@@sgm%h@b%om perfacgs g@mﬁfdh@wswmé PROIR abut
agai nst the inner surface 15 200F 1 of the other nold 200F and are

accor di ngl y2Glidrofitlye stagedporiion 261, aggesttithalbdtiomt surfaee @034 of the poftmmngefthe t he
stage portion 201 as a result of the injection of the first resin. Next, at

the stage Wagds 2d35th$tid’réﬁ>o§iﬁ’<§i:eﬂ onafe HReIGAESF 188 ldEEJrtibs 20RE ahd Behifse Phe
| ayer has been forned, the first nolds 200E and 200F are renoved. At this
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surface 204a of%iehe Li gst sealing resin |layer 204, thereby form ng a second
space 208. ¢ytet rtBe Befit PORINSS2HEMt , at this stage, the |ead frame 220 on
which the first sealing resin |layer has been fornmed is immersed in a

pl ati ng sol uti on Aftheftage whamtheanolds atefasteneddogtthesin pag mavnenmsingtthe pais t i e,
by connecting the cathode of a DC power 25 supply, for exanple, to the

rect angul ar off firgfolde 2000 and 200K, k! firsSseplded fekian@fbr 204 idred By inféttingiade of
the first sealing resin |layer 204 of the |ead frame, and connecting the

e 0, s R RSB s B 5

frame 220, as Is shown’in on portions
such as t hemg%% 20 farallg 50&9 %l(l:ere r;' etm eed%‘l% the %age portion 201, the leads 203, and the

connecting leads 202 inside the first resin. Note that because the stage portion 201 is
connected to the connecting leads 202 and is supported in an elevated state, and because
the bottom surfaces 201e of the suspended portions 201d abut against the inner surface
15 200F1 of the other mold 200F and are accordingly firmly held, it is expected that there is
no change to the stage portion 201 as a result of the injection of the first resin.
Next, at the stage when the first resin has hardened and the first sealing resin
layer has been formed, the first molds 200E and 200F are removed. At this stage, a
recessed portion 204c is created below the stage portion 201 that is connected to the
20  through hole 201c and is slightly above the bottom surface 204a of the first sealing resin
layer 204, thereby forming a second space 208.
In the present embodiment, at this stage, the lead frame 220 on which the first
sealing resin layer has been formed is immersed in a plating solution of] for example,
silver, gold, or palladium. At this time, by connecting the cathode of a DC power

25  supply, for example, to the rectangular frame portion 221 that is positioned on the outer



203a side and the bottom surface 203d on the other end 203c side of the

| eads 203 that 5 are exposed fromthe first sealing resin |ayer 204. Note
that this plating layer 223 is intended to inprove the wettability for

sol dering when the sem conductor device 200A is packaged on a circuit board
that is provided in a device such as, fo§3exanple, a nobile tel ephone, or
when the | eads 203 are being connected (r.e., bonded) to the pattern of a

. 't boar N .
cer conduct e Qe HRghing Bl B s SARL |y Fbic B LhnEARRTRE bl oy
bei ted (i..e. . bonded). Ne ' in Fl 7, . .

sert qonduct BPe 4y G 2 HeR oniBEnG Bimesdes U8 ad Barme 25 3s deHiv ipflC
non- conducti ve conponent 211 and also in parallel with each other on the

top surface2R@patymr layes 223 igformed o pertipps suchias the topsurtece 203c ppshe one end
sem conductor sensor chip 205, the bottom surface 205a and the top surface

201a of the23a sidecamd thobdtionn sitthite 208d pohietotheredd 2686 side efuhb leadk 203 thand t he
di aphragm 205d is positioned so as to be directly above and al so facing the

through 910l ge28d6se@ frontihe @ dBalRig redif TayeP304. FUGLE fiRA PR ﬁlgtoilgé‘?aym 99 pads

of the sem conductor sensor chip 205 and the anplifier are joined by
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20 Next, the lid body 209 is unted op the top surface 204b of the first
sealing r eg%C&saseémg sitsaityjoard s BEVHGSHIE A device syqhrs, & gearmples 7 @obilet al end
portion 209c of the lid body 209 placed in contact with the surface 202d of
t he bent potetepbone2 02 wher thelleads 208 meecheingycdnpected @2 boadetl)ws the patternodraduct i ve
paste 209h electrically connected to the connecting |eads 202. The first

space 212 iéirduhtb%afd?bﬁﬁzﬂcﬂ\ﬂfehviié%@w&mt‘éwad%ﬁﬂﬁEorﬁﬁaﬁtfhé sexhicohduttatQensor he
anplifier 206, and the wires 207 covered by the lid body 209. At this tine,

64 by RpSi LHi99h§gnd g&gpﬁﬁ%rfz@%e@daﬂg 204 263h§rngt€i§ ceﬁﬁ%iéarﬁﬁ.ggg.mg jich that

they are in a stdte protruding above 't surface t he stage
focs not come 1 nUSCHoRARHON P ica dis Eaticner(r BRD 205 4ha the Spiifer 3667 207
are each adhered via the non-conductive component 211 and also in parallel with each
other on the top surface 201a of the stage portion 201. At this time, in the
semiconductor sensor chip 205, the bottom surface 205a and the top surface 201a of the
15  stage portion 201 are positioned facing each other, and the diaphragm 205d is positioned
so as to be directly above and also facing the through hole 201c¢ of the stage portion 201.
Furthermore, the bonding pads of the semiconductor sensor chip 205 and the amplifier
206 are joined by the wires 207 to the respective leads 203, so that the semiconductor
sensor chip 205, the amplifier 206, and the leads 203 are electrically connected.
20 Next, the lid body 209 is mounted on the top surface 204b of the first sealing
resin layer 204 with the bottom surface 209g side of the distal end portion 209c¢ of the lid
body 209 placed in contact with the surface 202d of the bent portion 202b of the
connecting leads 202, and with the conductive paste 20h electrically connected to the

connecting leads 202. The first space 212 is thus formed with the semiconductor sensor

25  chip 205, the amplifier 206, and the wires 207 covered by the lid body 209. At this time,



damage the sem conductor sensor chip 205, the anplifier 206, and the wires
207. S Next, as is shown in FIG 28, a pair of second nolds 200G and 200H
whose inner surfaces 200GL and 200HL form flat surfaces are fastened
together. At this tine, the one nold 200G that is placed on the upper side
IS positioned such that the inner surfq%ﬁ 200Gl t hereof abuts against the
top end of the aperture portion 2091 of e lid body 209 and agai nst the

di stal end t@r@g&@%nﬁgﬂfﬁﬁr'ﬁﬁ% SOMEIR bt ?_quﬁ)ns w3y ﬁlch Iifat %eﬁga&e itCa SR 200H

that is pla ower side 1s positioned such that t I nner surface

200HL thereof is | ; .th the b f foth
firot seal ignidus PoRIEpD sttt fttug Sal nifior i Whaf R telydoa ol as

200G and 200H have heen fastened together, a nolten second resin such as,
for exanpl lacgd ipestyon; the I bady; 209«oes ot qomegntorontast with apd censequeptly t her eby
covering the outer surface 209d of the lid body 209 and 15 adhering to the
first seal idamage tiersemagondu@06rsensorcthipo20f, thy aniydifee 206,dind dlad wives 205si n | ayer
210 that seals the outer surface 209d of the lid body 209 and the first

seal i ngsresin | ayixt, 294 shoRndn FPECHB. & Pair BE sdcbfld s 3108 dndl J0oH widsg hel d as
a result of the top end of the aperture portion 209i and the distal ends of

t he support.] {4 LNSte t.he d sur, .200GL of
the one. ol HSBERER2055! Ad ARtaE Rk 441 3uAREs B bl BRShg M F RS, e
urging force that acco nies. th injectign of the second resin. At the
stage when theane eSOt datS Rlasedap Hernpperside ispesigned Beh 8t Pnisl s 200G
and 200H have been renoved, lastly, the rectangular frame portion 221 of the
| ead fr amsutfa@® 2006 1t thereahateitagainsy thedopl endef3he aperivoe pertion 2091l of dlislid 02 on
the outer side 25 portion of the sem conductor device 200A are cut off,

t her eby corgdg09gnd hgnimdt Seadistal snd@F thewuppddiag ¢oMpbhvatSHTecwhiléitHe@thedevi ce
200A. I n the sem conductor device 200A that is constructed in the nanner
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externally generated is gul ded

200H1 thereof is in surface contact with the bottom surface 204a of the first sealing resin
layer 204. At the stage when the pair of second molds 200G and 200H have been
fastened together, a molten second resin such as, for example, an epoxy resin is injected
into the resulting cavity, thereby covering the outer surface 209d of the lid body 209 and
15  adhering to the first sealing resin layer 204, and forming
the second sealing resin layer 210 that seals the outer surface 209d of the lid body 209
and the first sealing resin layer 204. Here, because the lid body 209 is reliably held as a
result of the top end of the aperture portion 209i and the distal ends of the supporting
components 209e abutting against the inner surface 200G1 of the one mold 200G the
20 position of the lid body 209 is not shifted by the urging force that accompanies the
injection of the second resin.
At the stage when the second resin has hardened and the pair of second molds
200G and 200H have been removed, lastly, the rectangular frame portion 221 of the lead
frame 220 and the unnecessary leads 203 and connecting leads 202 on the outer side

25  portion of the semiconductor device 200A are cut off, thereby completing the process to



the first space 212 through the aperture portion 2091 of the |id body 209,
and reaches the 5 di aphragm 205d of the sem conductor sensor chip 205. In
conjunction with this, the diaphragm 205d vi brates by a defornmati on anount
that corresponds to the size of the sound pressure. A bridge resistive
circuit treats the anmount of the deforna%gon by the diaphragm 205d as a
change in the electrical resistance, and detects sound pressure by

converting &Bﬁﬁ%tﬁﬂ%%ﬂ@?e?mbéh&u@ﬁx%ﬁ% sdgl resistance into pressure. In

addition, electrical 10 S|gna that are output at this tine fromthe

di aphragm 205d ar ent . 206 and eby
enabling the sour‘mt efséegg ngu{:tgr %'m‘&ee%do?\%‘at %P%Stla’(?%ﬂr‘g?}gqp Ig}anne{:aﬁstcﬂg?cim re, in
t he sem conduct or device 200A of the present enbodi nent, the recessed
portion 2048boyesopad PISSuERISULN @A NPlse osg@é@eﬁms externally generatedsis gyided o st at e
and the layer thickness of the first sealing resin |ayer increased, and the
second spacthe figs spacet2i2 througiothe aperture fpag®n209p0thel id bbdy D@9, dhdpéuchgmthéOSd
can be fornmed with a sizable volume. Because of this, in spite of the

second spac@aph?Rk 205 ofithe 98 RAndRAGSensol @hig 08! Mhi e&m&fnonkm tHisafhar agm
205d i s not obstructed because of pressure changes Wi f’hl n the space 208

t hat occur 0 and
thor e ar e riPERA054 kBPantd iyl bbb S FolEesBORB D AR 1 0.0
di aphragm 205d vi br at es 0 correctly by a deformati o nt t ha

cor r espondsSopgd pf?ésqrﬁcoﬁq Hg g%tﬁﬁﬁﬂ%h%ﬁﬁ}@?» tL? AMORRY Gl 46 de M@PM%&. c
noise that is externally generated also acts on the sem conductor device in
addi tion t odisphsagmansid py 2change irf tho eleatrival resistadcey bjid detects hound pregseredly noi se
passes through the first sealing resin |layer 204 and the second sealing

resin | ayegonvding figse ahighgps hithe eldcividalirbsistamid iR leGu AR Yidifor @btrital t he
present enbodi ment, 25 and there is a possibility that it wll reach the

sem co ct t

G aphe o ingeRine S 29535 5 Eehf%ﬁ%%%’*feﬁ‘%‘ﬁ"m pRier26, |
errors occur ,in the ress et ectj ons he, conduct or eV|ce
ohi o ocodndate s giek Mer iRl GE SGid MRutdo bEdsRCl STt sronusloy.
contrast t OFL;[rphlels'more in the semiconductor device 200A of the present embodiment, the recessed

portion 204¢ can be formed with the stage portion 201 in an elevated state and the layer
thickness of the first sealing resin layer increased, and the second space 208 on the

15  bottom surface 205a side of the diaphragm 205d can be formed with a sizable volume.
Because of this, in spite of the second space 208 being a sealed space, the deformation of
the diaphragm 205d is not obstructed because of pressure changes within the space 208
that occur in conjunction with the vibration of the diaphragm 205d, and there are no
errors in the detected sound pressure. Accordingly, the diaphragm 205d vibrates

20  correctly by a deformation amount that corresponds to the incoming sound pressure.

In contrast, electromagnetic noise that is externally generated also acts on the
semiconductor device in addition to the sound pressure from a detected object. This
type of noise passes through the first sealing resin layer 204 and the second sealing resin
layer 210 that are provided on the semiconductor device 200A of the present embodiment,

25 and there is a possibility that it will reach the semiconductor sensor chip 205 and cause



in the sem conductor device 200A of the present enbodi nent, the conductive
paste 209h 5 is provided on the lid body 209, and an el ectromagnetic shield
that is formed by this conductive paste 209h, the connecting |eads 202, and
the stage portion 201 and that surrounds the sem conductor sensor chip 205
and the like inside the first space 212 &§ provided in the sem conduct or
devi ce 200A. Because of this, noise that passes through the first sealing

resin | ayerergfdoaNibrafish SEEHE aﬁgﬁlt%ghi F5dr e3¢ ﬂbiiear)é%lﬂeg% &i@ﬂh&gn téggpmﬂisby 10

t he el ectromagnetic shield, an is noise Is unable to rea

sem conduct r ' 05, te .t hj .he first spac 12, As a
result, in %nélgrgg}r?ﬁ%ceg r?gg{): S "‘O%‘S.g%@d pgﬁ%ﬂwteo(#epe[ch%&pqye@g ﬁ?mg:%‘glfﬁ%%q% % here
iS no erronequs operation of the d,i,aphtr gm 205d. that is caused by the

ef fects of Waskeesuliingrlassfithe reliabyityeo ég@mla@rscm%éle%@m hiseatiast & thileyi ce
200A and nethod of 15 manufacturing the sem conductor device 200A, sound
pressure suntheasemaindectandevidec200iAkaf the presédnt embdditment, e tondhetivei papter28§n 205d
of the sem conductor sensor chip 205 via the aperture portion 209i of the

lid body 2G9prRiliel nanelid bb®, 309, Ghd aPdleErotanefd shitldQhatdi fRPMEABIKHS iS
able to be vibrated using the second space 208 which is fornmed by the

t hr ough hol : C . I I } vol une of
t he 20 sec&g)a&g%lgggggﬁgsﬂh?%h&@gﬁlﬁggé%dggpze’é% ét(:E %ﬁ ﬁgt‘ﬁ%egéyrg%ﬁ %gfsaﬂc{/t]ﬂlgtncr eased
by changing the size af the protrudi.n ortion. 200E2 of the first .nmold
D008 Ae St thosmaricandbCtoRnaisnt chinrabaut he NEEURRG G Ik PSS AIREE. ¢ o
incom ng sound pressure, it is possible to suppress to a m ninum pressure
changes i n proddedbingheisenpaensdupes deviae 20k ur Beaausecefithisneeiseothatpasses through

vi brations. Accordingly, the di aphragm 205d can be nmade to 25 vibrate

correctly whé higstitealifg Fgirtlhl@CI0achnl Yhd feeod fRARBS LS lﬁ}t?)b’ﬂlge%an Bablotke&d ound 67
pressure can be accurately and precisely detected. reover, the
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chip 205 located within the first space 212.  As a result, in the semiconductor device
200A of the present embodiment, there is no erroneous operation of the diaphragm 205d
that is caused by the effects of noise.

Accordingly, in the above-described semiconductor device 200A and method of

15  manufacturing the semiconductor device 200A, sound pressure such as noise and the like
is allowed to reach the diaphragm 205d of the semiconductor sensor chip 205 via the
aperture portion 2091 of the lid body 209 and through the first space 212, and the
diaphragm 205d is able to be vibrated using the second space 208 which is formed by the
through hole 201c and the recessed portion 204c. At this time, the volume of the

20 second space 208 which is in a sealed state can be easily increased by changing the size
of the protruding portion 200E2 of the first mold 200E.  As a result, when the
diaphragm 205d is vibrating in response to incoming sound pressure, it is possible to
suppress to a minimum pressure changes in the second space 208 that occur in

conjunction with these vibrations. Accordingly, the diaphragm 205d can be made to

25  vibrate correctly without being affected by these pressure changes, and the sound



whi ch the sem conductor chip 205 is packaged using a conparatively sinple 5
manuf acturing nmet hod such as perform ng a pressing process or an etching
process on a thin netal plate. Because of this, in conparison with when a
printed circuit board is wused as in the conventional nethod, this nethod
can be applied for mass production and éi is possible to reduce the costs
of manufacturing the sem conductor device 200A and, consequently, reduce

the cost of,LOGreSGRibe AREEER andS e G &I eAétid sel f. Mreover, by 10 using the
| ead frame er20 fn t he manuf g,(rﬁ ufpi ng, }fesf&n seal i ng technol ogy can be

applied. Becausg,the sem conductor devic OA.is sealed by the first
sealing resin | aﬁ\é[f’re%?f’ (§em{cﬁ§&l§°é%ro%a'l°§28&&?3“}6&&??4 %’?g?&i?fﬁt,lsi t is
provided with a high level of durability and excellent reliabilijity.

Mor eover, \iRgwiagiered asing she leag FamggRO.anddois passible toformyacireaitbearipnt oget her
and 15 the first resinis injected into the cavity, the stage portion 201
can be hel dwhich theysedueontoctot hep 205 pepadkagep asing arcoparativekyisigpler ovi ded on t he
stage portion 201, and it is possible to prevent the stage portion 201

bei ng shi f tAghuirctifigy Mediod SudtOdsGRrioffing AGH BRI YrEest BLan £t0hiAE prdvessdn 4 he

first resin. Furthernore, as a result of the supporting conmponent 209e

bei ng provi | 209. 1t 1.S: ! t.0 i.r of
second nol (11 g@ﬁ%@ @Bé an?q 5%8%35?1359 ’rlne{:(%né&oﬁ?ﬂlsgrgralzﬂ\l}tel’!ﬁ}%nt eA‘ﬁg‘%&%&E}& %fggil Sbei ng
shifted when the second resin is jnjected. into the cavity. Mreqgver, as a
Fesul t of cHed s%mtﬁﬁsmeaﬂgnai gebhadet ms&ed caibe pplied 3%@?&?&9@?&011 rehds

202, and these bent portions 202b being formed such that the surfaces 202d
are positiibisqussiblee reduee therosts of masufacturing thetsemicndyetopdeviced?P020dnd, when
the lid body 209 is 25 placed in position, it is possible to prevent the lid

body 209 cadsnBéuiently) rédubé eelcow dfhhamhi&ﬁldu@t@aaeﬁu@MOA(itgwﬂmMMoﬁéi,et%y
sem conduct or sensor chip 205, the anplifier 206, and the wres 207.
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Because the semiconductor device 200A is sealed by the first sealing resin layer 204 and
the second sealing resin layer 210, it is provided with a high level of durability and
excellent reliability.
Moreover, when the pair of first molds 200E and 200F are fastened together and
15  the first resin is injected into the cavity, the stage portion 201 can be held firmly due to
the suspended portion 201d being provided on the stage portion 201, and it is possible to
prevent the stage portion 201 being shifted by the urging force that accompanies the
injection of the first resin. Furthermore, as a result of the supporting component 209¢
being provided on the lid body 209, it is possible to fasten the pair of second molds 200G
20 and 200H and reliably prevent the lid body 209 being shifted when the second resin is
injected into the cavity.
Moreover, as a result of the bent portions 202b being provided on the connecting
leads 202, and these bent portions 202b being formed such that the surfaces 202d are
positioned above the top surface 201a of the stage portion 201, when the lid body 209 is

25  placed in position, it is possible to prevent the lid body 209 coming into contact with and



body 209, it is possible to equip the sem conductor device 200A with an

el ectromagnetic 5 shield, and to accordingly prevent any erroneous

vi bration of the diaphragm 205d that is caused by noise. Asa result, a

sem conduct or device 200A that has accurate noise pressure detection can be
provi ded. Note that the present inventionRp is not limted to the above

descri bed enbodi nents and various nodi fications nmay be nade thereto insofar
as they do lotnof ] bl iavent i on.
For  oxampl Sonequely ehRing tho chiGBndRldr obesBl oip 205, 1 aDRGH ARCRh B CT o
suspended port%gz 201d is provided below the stage portion 201 and this
suspended ﬁgp?i ©201d makes it possible to prevent the stage portion 201
being shifted when the first resin is injected. However, because the stage
portion 201 is s&ppbermoge, 35 arpsiltof thcandugiiveaste 208b being proyidedep thadids i r st
resin 15 injection, the protruding portion 200E2 of the nold 200E is

i nserted irbody 209 it ispossitile hobquip #lsemagvaidbetbrd ¢vinger 26004, with an electremagnetisi bl e,
as is showmn in FIG 29, for the suspended portion 201d to not be provided.

Mor eoves, ishield)@andiC&RBEdiRIIP PrvERHny ebrdBect@Ribi&tidn/6f the dRbRraghPvs5dshai@Vi ded
on the Iid body 209, however, when, for exanple, the lid body 209 is forned

or ovi cos. ariaiel 6 ARG A% 2 B RimEBbdlcior Biick 2PoRIE! i Reeliteg AR o

for the conductive paste 209h to be provided. Furthernore, it is not
necessary fPEFSSYIgidet caprbe prgKidELti ve material to be limted to a paste
material. Furthernore, in the present enbodi nent, the bent portions 202b are
provi ded on t he Noteithatthie peesemsciuvention is motdintited to the dbodlg desdbed positioned so
as to abut against the 25 surfaces 202d, which consequently prevents the lid

body 209 ceHibadinélitLamionikians modifitaidhs hiiebsmaieMRebis ingsofaf 8hey déAbp 205 and
the wres 207 and the Iike when the lid body 209 is being installed.

ovevero | laebliPabininbGeli 80%obe of (M6 BRAeh A ARBROVEG: ARy ATGE pRent Nl i1

does not co Into contact w e’ sem conduct or sens and the
€s embodiment a description is given of when the suspended portion 201d is provided

below the stage portion 201 and this suspended portion 201d makes it possible to prevent
the stage portion 201 being shifted when the first resin is injected. However, because
the stage portion 201 is supported by the connecting leads 202 and, during the first resin
15 injection, the protruding portion 200E2 of the mold 200E is inserted into the through hole
201c and held therein, it is also possible, as is shown in FIG. 29, for the suspended
portion 201d to not be provided. Moreover, in the present embodiment, the conductive
paste 209h is provided on the lid body 209, however, when, for example, the lid body
209 is formed from a conductive material such as metal, the lid body 209 by itself
20 provides an electromagnetic shield effect. Therefore, it is not essential for the
conductive paste 209h to be provided. Furthermore, it is not necessary for this type of
conductive material to be limited to a paste material.
Furthermore, in the present embodiment, the bent portions 202b are provided on
the connecting leads 202, and the lid body 209 is positioned so as to abut against the

25  surfaces 202d, which consequently prevents the lid body 209 coming into contact with



207 and the like during installation, then it is not necessary to provide
the bent portions 5 202b on the connecting | eads 202. Moreover, when
forming the first sealing resin layer 204, as is shown in FIG 30, it is

al so possible to provide the first sealing resin |ayer 204 on the outer side
of the bent portions 202b. If this typeof structure is enployed, there is

no possibility that the distal end portqgons 209c of the lid body 209 w |

Stide of f  ihesebdrtetor SR8 fip Eb@:gi@temg Rfds Dofd Y IHQPhANRE 1iG By ggbefody

209 is being 1nsta el Irst sealing resin 204

on the outer, side he bent par.ti.ons s m hi gher . than t he hei ght
of the Csurt bitg mafiygd." HaRe Sro Fed ey 258 4 Bufer dare SHoheh drs i s en
greater stability. Mreover, in the present enbodi nent, at the stage when
the first dbailifdags nekeame intgeaqntashwithihe sesrepngducton senspiehip g0y agdthe agswas
formed by immersing the lead frame 220 15 in a plating solution, however,
it is al so208aad thedidealufring imstdllatiph athemg i mof @ece’izy o provideehebdnit pertioms f ace of
the lead frame 220 by immersing the lead frame 220 in the plating solution

at the st a%2%ﬁlﬂléé&nw1‘n?ilwsqf)2.t he | ead frane 220 has been conpl eted but
the first sealing resin [Fayer 204 has not yet been forned. If the plating

| ayer 223 is for on t ntire,s of t fra 220 J S
manner, then, f oﬁ%ﬁ%‘fﬁ%l ‘gge%at%b a “#3%‘? ﬁ}r’# %ﬂ% gﬁsfqﬁgy%fgﬂbgs ! EE%]WH Bi k ]{q‘uéa
plating layer 223 is formed,jn spots such as on the top surface 203e and
the bot t omitigafsaPessligdo providedhe Eéﬁﬂ §ea§eg resHulay el 204consbe auter siderpt the bent; st
sealing resin layer 204, as in the present enbodinent, then, in addition to
a gol d pl atportgpns @021si | M ¢his pipatof sguctarebs emploked) ithere sonanpossibilsy thae thesdistal
Moreover, in the present enbodi ment, the sem conductor sensor chip 205 and

25 the anplend p8ftioa980%d 6f thé BY be8y 20Mwilhelide T the Rekfsded 202 ¥f the bemGditicid ar e
also installed 70 on the stage portion 201, however, it is also possible to

det ect 1§OUNRaBLERIMAILBIADIL Neing LMaIR AR fe hd Ot IERE BAPEURROFesfEnoO"

chip 2 urther ~erectrical signafs —output _
Sem conduct o 360 SR the ot st or the beht 30T 207b ¥ mad? Qight? than ShPhH 6t the

surfaces 202d, then the lid body 209 can be installed with even greater stability.

Moreover, in the present embodiment, at the stage when the first sealing resin
layer 204 was formed, the plating layer 223 was formed by immersing the lead frame 220
15 in a plating solution, however, it is also possible to form the plating layer 223 over the
entire surface of the lead frame 220 by immersing the lead frame 220 in the plating
solution at the stage when the working of the lead frame 220 has been completed but the
first sealing resin layer 204 has not yet been formed. If the plating layer 223 is formed
on the entire surface of the lead frame 220 in this manner, then, for example, a palladium
20 plating may be used. If the plating layer 223 is formed in spots such as on the top
surface 203e and the bottom surface 203d of the leads 203 that are exposed from the first
sealing resin layer 204, as in the present embodiment, then, in addition to a gold plating
or silver plating, a bismuth plating may also be used.
Moreover, in the present embodiment, the semiconductor sensor chip 205 and

25  the amplifier 206 are provided on the semiconductor device 200A, and are also installed



separately fromthe sem conductor device 200A. 5 Furthernore, the

sem conduct or sensor chip 205 is fixed to the top surface 201 a of the
stage portion 201 with the bottom surface 205a thereof facing this top
surface 201 a, however, it is also possible for the sem conductor sensor
chip 205 to be installed with the top face 205b of the sem conductor
sensor chip 205 facing the top surface 20l1a of the stage portion 201. 10

Moreover, idy th@ﬁag% g?%ﬁaﬁ 26TRWNeVENt is AR FIRTPR B de&gﬁ %ﬁif{g é){r sﬂ}‘éiuﬁiﬁgtdtﬁﬁré

aperture portion of the Tid body 209 is forne y abov

he” aport urdh PR WSS REERPEL B S0 510t BT REREET . (e

outside, it is not necessary that it g,e limted to this placenent position.
For exanpl @utput pﬁbthaﬁ%mtcep%d%rsmﬁc IPF05jusinganagplifigr %@6‘) thahis provideda)
direction from above the di aphragm 205d, then not only is there no

det er i or at iseparatelyt frem phessegueanddetoe deviea2®Acur acy, but al so, conversely, if
noi sture and the |like enters into the first space 212 through the aperture

portions109i, thiFartArinsdrelltRe sobslcoitRictdr skRofeip ROS B frednb @b top Qurfaceong i nto
direct contact with the di aphragm 205d so that the pressure detection

accur acy Cajp e St 'rﬂlb?ﬁzlkd‘%jl With @é@&kdgﬁpﬁég«? g%iaothg%é& ﬂ%{ngﬁgﬁ g%éﬁ%xr?a'ég 281858 nt

enbodi ment,  a onis g suppor onen 09e
are provided on the lid bo 09, and by abutting.th i st al ds. of the
Suppor 1 g TOBRHEN R S5opeRsToe o i Mot ST L ODio e ooV o
2000 the lid body 209 is prevented frombeing shifted by the urging force
that accortpesuréase28gb phihe semisandifcternsensos chip0b dading thedop susface BBtmokthet he
lid body 209 is 25 also held by the inner surface 200GL of the nold 200G

abutting ageaigepobrtion20lop end of 71 the aperture portion 209i during the
I njection of the second resin, it is not essential for the supporting

conpongpt s 209e toldEverAh TRelpreda mbadinRA, GRRIAHAHIR s SHBWNGR viHich fe et hod of

manuf acturing this
aperture portion 209i of the lid body 209 is formed directly above the diaphragm 205d of

the semiconductor sensor chip 205, however, provided that the aperture portion 209i
allows the first space 212 to be connected to the outside, it is not necessary that it be
limited to this placement position. For example, if the aperture portion 209i is offset in

15  ahorizontal direction from above the diaphragm 205d, then not only is there no
deterioration in the pressure detection accuracy, but also, conversely, if moisture and the
like enters into the first space 212 through the aperture portion 109i, this moisture and the
like can be prevented from coming into direct contact with the diaphragm 205d so that
the pressure detection accuracy can be maintained or even improved.

20 Furthermore, in the present embodiment, a description is given of when the
supporting components 209e are provided on the lid body 209, and by abutting the distal
ends of the supporting components 209e against the inner surface 200G1 of the one mold
200G the lid body 209 is prevented from being shifted by the urging force that
accompanies the injection of the second resin. However, because the lid body 209 is

25  also held by the inner surface 200G 1 of the mold 200G abutting against the top end of



sem conduct or device according to a seventh enbodi nent of the present
invention will 5 be described with reference nade to FIG 31 through FI G 34.
In the description of the present enbodi nment, structure that is the sane as
that of the sixth enbodinment is given the sane synbol and a detailed
description thereof is omtted. In cont :nﬁt to the sem conductor device 200A
that was described in the sixth enbodi t, as is shown in FIG 31, in a

sem conduct ' ' tion
3001 that cosbey weggai200] ol e SHGRon'h i SaCNITRR, o NEndRRSIhToPE; |
the top wal | 209a of the |] od 9 nd the first space 212 is in a

seal ed sta?lﬁ’P°?‘Wgc°8H}PP3%‘{ts2%&%‘8?55%8?‘1@ e portion 204d that conmuni cates
with the through hole 201 c in the stage portion 201 and opens onto the
bot t om surface 20M&xtot serpigonductar dgwigs p amfglofiégimﬁnpﬁwtﬂ"ﬂgéﬁlsi s provided in
the first sealing resin |layer 204. Here, when seen in cross-sectional view,
t he wi dt h ofentibenduotoe dparce aczordifglth ofevetith eprbedmmdnt efithe gresentt inventiohovitre d

| arger than the width of the through hole 201c, and the second space 208 is

formed by cpeTldseipal WiE réfBreReOMadOloeFIGOICHRRLNETG 5! EnRRE Hés@ﬁ%tg&ﬂﬁhhé\'ex'[ , a

met hod of manufacturing the sem conductor device 200B having t 20 above

manat act ur oltebds N opdimens HubliahicS e hileis ERELEANGHG Sodfiiehlis 2GR, ©

enbodi nent. At the sfage when.the |ead frame 220 hag been prepared, as is
shown in FI tiesamgsym alG“éZ‘,deeb%IFBidS?Fé‘pE}Pnfl}?éeqfﬂsa?fﬁlttﬁarti on 222 excluding the

rectangul ar frame portion 221, the |eads 203, and a portion of the 25
connecting | eads IO®ntias te thecginidoadudser dayine 200Azhat veds deseribed imthesix@dOM and
200N and 72 these nolds are then fastened. Here, in the present enbodi nent,

of this pai gmbddifent s isrshbaf iR BIAM3aNi 2R ondutopiévicl ZORO6thé presefiON2 i s
provi ded on an inner surface 200Nl side of the other nold 200N that is
placed ff t BELOREAS YpdritfrE pSiidh 28i thiteconfictds the first space 212 with the outside is
not formed in the top wall 209a of the lid body 209, and the first space 212 is in a sealed
state.
In contrast to this, a hole portion 204d that communicates with the through hole
201c in the stage portion 201 and opens onto the bottom surface 204a of the first sealing
15  resin layer 204 is provided in the first sealing resin layer 204. Here, when seen in
cross-sectional view, the width of the hole portion 204d of the present embodiment is
formed larger than the width of the through hole 201c, and the second space 208 is
formed by combining the through hole 201¢ and the hole portion 204d.
Next, a method of manufacturing the semiconductor device 200B having the
20 above described structure will be described.
This semiconductor device 200B is manufactured using the lead frame 220 in
the same way as in the sixth embodiment. At the stage when the lead frame 220 has
been prepared, as is shown in FIG 24 and FIG. 32, portions of the frame portion 222

excluding the rectangular frame portion 221, the leads 203, and a portion of the

25  connecting leads 202 are sandwiched between a pair of first molds 200M and 200N and



frame 220, and the through hole 201 c is closed off when a convex portion
200N3 at the 5 distal end portion of this protruding portion 200N2 is
engaged in the through hole 201 ¢ of the stage portion 201 when the nol ds
are fastened together. In contrast, an inner surface 200ML of the one nold
200M that is placed on the top surface sgge of the lead frame 220 has a
surface that abuts against the top surfacé 201 a of the stage portion 201

and agai nstpbQembap athéRESteAAPC Mt G theprettnt BRbSiReR!, offifls ﬁdiﬂ@f ffst the

fol ded portion 10 203b of the leads 203, recessed surfaces that engage with

t he bent portj h ect |. A surfac hat abut
respectivel @ngglﬁglgfa%{ao%foyfj?g’ 5%@?%5{ 1%%¢:Cﬁ\?iji§rpég\§%ecfﬂga%wg?su§% of the
bent portions 202b of the connecting |eads 202 and agai nst top _surfaces
203e whi ch %90@“0%‘?? Wrethﬁeﬁ’éf moide00Y thahis pﬂwéea thehattosnsurtage pidg of thedeads ads
203. 15 At the stage when the pair of first nolds 200M and 200NF are

f ast ened t ofjah&@20, and thenthsoughhoter20 1t ieeclbsedsiff wherl 2 nopves portidnR0ON3 20thel s
formed by injecting a nolten first resin into the cavity forned by the
first no dsdig@DéddastitiaPOfNhisNRSfrudifg pbrfien 20092 isdiagddia thd inr&igh'iRsd 20 1kas
hardened and the first nolds 200M and 200N have been renoved, a hole

portion 204gk.i i hat,. | n to the
Phrough hol & 951384 FEfieR 20 WHER GieShAIE gRIR kb (cpindr Ol bohu Sy RESRE |
sealing resin.la 0 t here or m.n second space 208 of. .t he present
erbod rent BREEE F0NE Shtherts it 2RO TROF afecd GEltE RSk s O telerd & 35,
in the sane way as in the sixth enbodi nent, at the stage when the

senm conduct iame 2@ bas apirfaco vt abis agansh thsltpp surface @0 1apkthe dtage partion 20he  t op
surface 201 a of the stage portion 201 and the wires 207 have been

connect ed, 4rddeaghingt the fopranfac® 093 d whiph &csthe dispd) @hd side ofitHelfoldeé pditiohal end
portions 209c abutting against the 73 surfaces 202d of the bent portions

202b, tfier efysuli ot REdsRCAlEed birBlces IAF Engdgd witheKd bent génioﬁs SOEYFthe FI G
34, a pair of second nolds 2000 and 200P are fastened together, and a

500N SCal |t ads 308! it ot TSk el oty ik Shor2 S

are on the outer side of the bent portions 202b of the connecting leads 202 and against
top surfaces 203e which are on the outer side of the folded portions 203b of the leads
203.

15 At the stage when the pair of first molds 200M and 200NF are fastened together
in this manner, the first sealing resin layer 204 is formed by injecting a molten first resin
into the cavity formed by the first molds 200M and 200N. Next, at the stage when the
first resin has hardened and the first molds 200M and 200N have been removed, a hole
portion 204d is formed below the stage portion 201 that is connected to the through hole

20  201c and opens at the bottom surface 204a of the first sealing resin layer 204, thereby
forming a second space 208 of the present embodiment that is connected to the outside.

Next, as is shown in FIG. 33, in the same way as in the sixth embodiment, at the
stage when the semiconductor sensor chip 205 and the amplifier 206 are adhered to the
top surface 201a of the stage portion 201 and the wires 207 have been connected, the lid

25  body 209 is placed in position with the distal end portions 209¢ abutting against the



lid body 209. At this time, an inner surface 20001 of the one nold 2000 is
pl aced 5 against the distal ends of the supporting conponents 209e so that
the lid body 209 is firmy held, and the inner surface 200P1 of the other
nol d 200P is placed against the bottom surface 204a of the first sealing
resin | ayer 204 thereby fastening the nn&gs together. As a result, it is
possible to prevent the Iid body 209 from being shifted by the wurging force

that accompaif;es 3028 df hetent E&‘lti%s 3% ﬁﬁ%gqgfn%ﬁ'g?-se&l@%h}s‘éggﬁk 2hhe Eﬁg 10

when the second sealing resi ayer 210 has been for ned, tirons o

204 and 1t nean s B0 f el SErbad S Bt nd oS Pl onF qsf Rl oL g

the process to nanufacture the sem conductor device 200B. In the

seni conductdsecard,sealing iesi lgveri 1@ 1hfumed 60 astocgal e first sealing Sesin laver andithe 15
in this manner, pressure fromthe outside is able to reach the di aphragm
205d of t helid baxy 209ndud s tigrenawmnehsupfag® 23000 hof the ose omhdi2@ A csepla@d. | n
addition, the diaphragm 205d is able to vibrate due to the sealed first

space 2152 bgiafif@t firedigesl endd oft thé Suppoifthg coRgfoRABES 209e cSthRhE liBIb8dY 20@asi |y
alter the volunme of the first space 212 by changing the size and shape of

the |id bodg 309 b eHRP sAPRRI2B0RI bPitERRld: 1ndi P08 R ackl QLA

e
pressure 2 nges at acconpany t Iap ragm§05d, and
t he di aphragm 205d_. c be e to vibrate correctly. .Note that e present
ivent hon | Sotegt SuTfack S0t ¢isE HEt SR erdh By FAT e AR DRmAAR and

various nodifications may be nmade thereto insofar as they do not depart
from the spiogetheror Asaopsulivit is pessihletneprevenh therid hady 208 framx beipg ehifted by itke
present 25 enbodi nent the width of the hole portion 204d is fornmed | arger

than the wiingdbrce igat ddconipanies gt injecior Oflihe Wbvdnd St | IDastly, Qs SheSstagdel onal
view, however, it may al so be fornmed having substantially the sane width as

that ofjgt hewtdi e gkona |s@ali%%3f58in {#Yef 1 Phdsdeén fdrided, e&%@fg‘ FthdMad BamkNgot he
0 t hat nmo 200E

protrudi ng portion 200E2 s'tfornmed on the on

that are positioned outside the first sealing resin layer 204 and the second sealing resin
layer 210 are cut off, thereby completing the process to manufacture the semiconductor
device 200B.
In the semiconductor device 200B of the present embodiment that is constructed
15  in this manner, pressure from the outside is able to reach the diaphragm 205d of the
semiconductor sensor chip 205 via the second space 208. In addition, the diaphragm
205d is able to vibrate due to the sealed first space 212 being formed. At this time,
because it is possible to easily alter the volume of the first space 212 by changing the size
and shape of the lid body 209, it is also possible to easily keep to a minimum the pressure
20 changes that accompany the vibrations of the diaphragm 205d, and the diaphragm 205d
can be made to vibrate correctly.
Note that the present invention is not limited to the above described seventh
embodiment and various modifications may be made thereto insofar as they do not depart
from the spirit or scope of the present invention. For example, in the present

25  embodiment the width of the hole portion 204d is formed larger than the width of the



of the pair of first nolds 200E and 200F that are described in the sixth
enbodi nent at a 5 length that enables it to abut against the inner surface
200F1 of the other nold 200F when the nolds are being fastened together, it
is al so possible to forma hole portion 204d that opens onto the bottom
surface 204a of the first sealing resinJayer 204 and that has
substantially the sane width as that of the through hole 1c. FI G 35 through

FI G 40 showdfigithdBL01 SWRAHEER M c@bs-§RBoRAI SREN hoWeY& N nRY-alsbbeAdrhéd Shown i n
FI G 35, a sem conductor device 301 is provided with a circuit board 303, a

direct on SRipRG S iR sat JRABCE A BRI SHBVIIE IRl B

portion 309. The sepm conductor chip 305 js formed_ substantially jn a plate
shape, and 53BP e JPICSTHTRAAE PTairuciie R%l@k#@s‘iz thitis rmeA onribs oA Melde200ES
adhesively fixed onto a front 15 surface 303a that is positioned on the one
end si de ofof theepadri of firsttmélds2@0B3 @Bl 200k that ase déscubetlinttbe sixth emiz@limens at ar ned,
for exanple, by an acceleration sensor that has the function of detecting

accel er gt i QéhgtiNaPénabled $t toabatupathsi the Mrer afiface 200F PuBihe ReHee mdkb00Fs f or med
in the sem conductor chip 305 that penetrates in the thickness direction

t hereof. A el - | 1 t.h LS , and one
end of i hi Seninmol preing Rlensd FREngl b Bb B LORTH sltIEpalfor;
t hrough hol 5b by a flexible pordti 313.. The flexihl ortion, 313 is
For med so_ 4044 Bt apdhs Dptefic bR BiEoe 104R REthe i penlfeyisias 204 & ihit

sem conductor chip 305, and the flexible portion 313 is able to flex when
accel er at i &as substaapgly the seme width\ge thgh of the thropglphelgdel ectric el enent 314 t hat
converts the acceleration 25 into electrical signals based on the flexing of
the flexible porFIGB53hdugh FEGHE shdwtan dighth émbodilmext 6f the preséntdnveadion.
Moreover, a plurality of pad el ectrodes 315 are forned so as to be exposed
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a semiconductor chip 305 that is placed on one end side in the thickness direction of the
circuit board 303, a lid frame 307, and a resin mold portion 309.
The semiconductor chip 305 is formed substantially in a plate shape, and one
end surface in the thickness direction thereof 305a is adhesively fixed onto a front
15  surface 303a that is positioned on the one end side of the circuit board 303. This
semiconductor chip 305 is formed, for example, by an acceleration sensor that has the
function of detecting acceleration.
Namely, as is shown in FIG. 36, a through hole 305b is formed in the
semiconductor chip 305 that penetrates in the thickness direction thereof. A weight 311
20  is provided within this through hole 305b, and one end of this weight 311 is integrally
fixed to an inner surface of the through hole 305b by a flexible portion 313. The
flexible portion 313 is formed so as to be thinner than the thickness dimension of the
semiconductor chip 305, and the flexible portion 313 is able to flex when acceleration is
applied to the weight 311. A piezoelectric element 314 that converts the acceleration

25  into electrical signals based on the flexing of the flexible portion 313 is adhered to the



These pad el ectrodes 315 have a role of supplying power to the sem conductor
chip 305, 5 and also function as termnals to transmt to the outside

el ectrical signals that are fetched fromthe piezoelectric elenent 314. As
is shown in FIG 35, the lid frame 307 is forned froma heat resistant
thernosetting resin, and is provided vvitb7 a lid body 317 that is placed on
the front surface 303a of the circuit bogrd 303 so as to cover the

sem conduct %ﬁ%h&@{ﬁﬁésmnd 10 protruding portions 319 that protrude from
the lid body 317 Ile being formed integrally therewith. The Iid body 317

is provided with subst ant,i al. | at e-sh t op. wal L.&.,. top end
por £ o) 321t hat MQERL ARl el ARG 2 P Bt 50 B BipercePlies B
t hi ckness direction fromthe front surface 303a of the circuit board 303,
and si de waPRnetherendispefaceniiseinthe thiskness diretion o dhesemierpdyctor chind0fop wal |
321 towards the front surface 303a of the circuit board 303. Nanely, the
| id body 31Thes fadreheetiolies X schave p rolalof s§plying dowbetoshelgemiedrddactod 2Bip 305,
substantially in a holl owed-out shape that opens onto distal end portions

323a si d¢ ofnd hisE fifrictien WeterHindhIo tlafisni® tihe outdidetdl&diridal SigHAIS ki aRNEtcREd t i ons
323a of the side walls 323 are placed on the front surface 303a of the

circuit boa%&%ﬁ}gg% éle&tﬁc@%?r}eﬂ?f‘fd on the 20 peripheral edges on the
[ , a ho

sem conductor ¢ OW space portion 325 is created by the front

surface 303a of the.circui.t 303, and i nner rfaces 321 a and 323c
of the top wall 881 %IWWPJQ&%{F@ lid; ?mﬂgé{%lstnfga’ﬂe ﬁolprﬁ@a&'ﬁe&'@@{“ of the lid
body 317, the top wall 321 is positioned the furthest away fromthe front
surface 303thesmoseftingciesipyand iy peavidedlORith a idbodynd17 thatis placed aodke Barita and 323c
of the top wall 321 and side walls 323 are 25 positioned such that they do

not cone i Nkaf&ers0as bf thetchicliibBodid 308 86 8R! dverctht Berdidonduttor dip 303vesd a thin
fil mshaped shield portion 327 that is fornmed on the inner surfaces 321la and

o2, o1 b AR i 0 A i SR e R o0 32,1
or integrally therewith.

The lid body 317 is provided with a substantially plate-shaped top wall (i.e., top
end portion) 321 that is placed in a position which is separated in the thickness direction
from the front surface 303a of the circuit board 303, and side walls 323 that protrude

15 from peripheral edges of the top wall 321 towards the front surface 303a of the circuit
board 303. Namely, the lid body 317 is formed by the top wall 321 and the side walls
323 substantially in a hollowed-out shape that opens onto distal end portions 323a side of
the side walls 323. In a state in which the distal end portions 323a of the side walls 323
are placed on the front surface 303a of the circuit board 303 that is positioned on the

20  peripheral edges on the semiconductor chip 305, a hollow space portion 325 is created by
the front surface 303a of the circuit board 303 and by inner surfaces 321a and 323c of the
top wall 321 and side walls 323. Note that in this state, of the lid body 317, the top wall
321 is positioned the furthest away from the front surface 303a of the circuit board 303,

and the inner surfaces 321a and 323c of the top wall 321 and side walls 323 are

25  positioned such that they do not come into contact with the semiconductor chip 305.



bl owi ng a conductive paste which has conductivity such as copper or silver
or the like 5 over the inner surfaces 321la and 323c of the top wall 321 and
side walls 323. Nanely, conductivity is inparted to the |lid body 317 by
this shield portion 327. The shield portion 327 is forned so as to extend
as far as distal end portions 323a of t side walls 323. When the lid
frame 307 has been placed in position, the shield portion 327 is in contact

with the front swib@efer3 ik fim-Shiped shiehd fortQPSET BAGis férbdidhdne Riaee Portion
325 is 10 covered by this shield portion 327. The protrudi ng portions 319

extend as g Lr |_pher al of .the t | . 321, and tend in a
irection (iR 3R E A SR Slop HAITARDd R 1R 328 Fasind B8 spRRRSHNEL o
the circuit _board 303 past the top wall 321. Moreover, each_ protruding
portion 3192exi$ Brﬁasdegpa@h}ﬁaﬂﬂmeefoé(uJ@l&&%lql%eorltlenéﬂ? ﬂ%ﬁoﬁangYF%t"Bd’rﬁ of the
top wall 321, 15 and is also able to be elastically deforned relative to the
i d body 3blowiNgamsionduatiae pastewhiahuus agndustivity suchhd coppesloasilver at the likef or ned

by oscillating and flexing relative to the |id body 317 taking a base end

por ti on531%et theniget safaces 320 4nd 323¢ dfitheltoPWall 32Pahd sidé walls B2NY Nawklyons 329
that extend integrally from peripheral edges of the top walls 321 in the

| ongi tudin | L [ £iar. ' 2 - 14 d frane
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el ectrodes 331 that. .are forned in bst ant.i al.| | ate_shape and are

ol aced on MREI s Eed a8 as fetend asp s istal endipogiand d234.ah the side wels

el ectrode portions) 333 that are placed on the rear surface 303b that is
| ocat ed on 32Re Whearthelhd fremgd0i7 has beentphaceid i pesitdon; daet shisld pertion 82 iy i t
board 25 303, and wiring portions 335 that are placed inside the circuit

board 303 aofitattwaith the fraait emfadeGAB4A wf therirewit besrd 308 andhke §Pave porition 325 ipad
el ectrodes 331 and solder balls 333. These wiring portions 335 are forned,

for exappl &ovérk@By aRPRREIdRItion 3076 pad el ectrodes 331 are electrically
connected by wires 337 to the pad
The protruding portions 319 extend as a pair from peripheral edges of the top
wall 321, and extend in a direction in which they move further away from the front
surface 303a of the circuit board 303 past the top wall 321. Moreover, each protruding
portion 319 extends diagonally relative to the longitudinal direction of the top wall 321,
15  and is also able to be elastically deformed relative to the lid body 317. Namely, each
protruding portion 319 is elastically deformed by oscillating and flexing relative to the
lid body 317 taking a base end portion 319a thereof as an axis.
In addition, a pair of joining portions 329 that extend integrally from peripheral
edges of the top walls 321 in the longitudinal direction of the top walls 21 are formed in
20  thelid frame 307.
On the circuit board 303 there are provided a plurality of pad electrodes 331 that
are formed in a substantially plate shape and are placed on the front surface 303a, a
plurality of solder balls (i.e., electrode portions) 333 that are placed on the rear surface

303b that is located on the other end side in the thickness direction of the circuit board

25 303, and wiring portions 335 that are placed inside the circuit board 303 and that



el ectrodes 315 of the sem conductor chip 305. The pad el ectrodes 331 are
positioned 5 around the periphery of the area where the sem conductor chip
305 is placed and are exposed to the space portion 325. These pad el ectrodes
331 are forned, for exanple, by plating copper foil with nickel (N) having
a thickness of 3 to 5 mand gold (Au) hgying a thickness of 0.5 m The
sol der balls 333 are forned substantially’'in a spherical shape, and protrude

10 from t heee@gitalflédned 2050F @E pld?ﬁit?iofﬁ&ﬂ LleQRHeS 330 3nd Hdkrafls 8850 pl aced

at a position where they do not “overfap in the thickness direction of the

circuit boa W th t of tion. 32b. A shi el onponent 339 t hat
has conduct?g st%&%gﬁ%ﬁ)?%?gg3%%%%%?%%%?"?%?%’ frf’?lrﬁ(’psgrdfﬁﬁbvi ded on the front
surface 303a of the Cid;e(iu” board 30}3?.é O the frog:b surface of 15 the
circuit board 303The padelegisodey;3 thoars slestricaliygonnected bywres s34 tethe Radci ng t he
space portion 325, the area where the sem conductor chip 305 is placed, and
t he areas wblecteodesBédS df theaskemmoddyator Gha3053 2 kheqfad tehestredesed 3lare positidhedf t he
lid body 317 are placed. Nanely, in a state in which the |id franme 307 has

been pl ageda@iind tHe getiphdry ff tHerz€a aﬁa@twsenﬁ&@dﬁ&bmhgsb@w ac¥d%ndlafé s shield
conponent 339 is in contact with the shield portion 327 O of the lid frame

307. Accordpngl t ' . on ' 325
"nci udi ng. ¢ PPeiio 8 itk Bortich 3980 Rbee 3 oRRELASDS 1 AILPHAS TP BlakiedD 0t
the Iid frane 307. Note.that a .esul.t of .the abgve,_the aboyve .descri bed
sem conduct BY PBHS corper ?%f w tf‘ )953‘3]?(3}‘2 ﬁ?é"’?gf dihickngsseofdetoam apd Bpldd AW r cui t
board 303 via this shieldi ng conponent 339, 25 and the distal end portions
323a of t hehavigga ficknessofd.Hm he 1id franme 307 are al so placed 78 on the
front surface 303a of the circuit board 303 via this shield conponent 339.
However, hol es 33Phe suiderbalisid3B ame foimed sabstantihllg amrp epltsricaBshdpe) wad protudehe
respective pad electrodes 331 in order that the pad el ectrodes 331 of the
ci rcui t1doafdm3B8 rédk Surface 303b of the circuit board 303, and are also placed at a position

where they do not overlap in the thickness direction of the circuit board 303 with the

space portion 325.

A shield component 339 that has conductivity and takes the form of a thin film
is provided on the front surface 303a of the circuit board 303. Of the front surface of
15  the circuit board 303, this shield component 339 is formed on areas facing the space

portion 325, the area where the semiconductor chip 305 is placed, and the areas where

the distal end portions 323a of the side walls 323 of the lid body 317 are placed.

Namely, in a state in which the lid frame 307 has been placed on the front surface 303a of

the circuit board 303, this shield component 339 is in contact with the shield portion 327

20  of'the lid frame 307. Accordingly, the shield component 339 encloses the space portion
325 including the semiconductor chip 305 as well as the shield portion 327 of the lid
frame 307.
Note that as a result of the above, the above described semiconductor chip 305 is

fixed to the front surface 303a of the circuit board 303 via this shielding component 339,

25  and the distal end portions 323a of the side walls 323 of the lid frame 307 are also placed



exposed to the space portion 325, so that the shield conmponent 339 and the
pad 5 el ectrodes 331 are electrically insulated fromeach other. The resin
nold portion 309 is in contact with the front surface 303a of the «circuit
board 303 and also with outer surfaces 32l b and 323b of the |id body 317
that are |ocated on the opposite side frrgmthe inner surfaces 32l1la and
323c. In addition, the resin nold portion 309 surrounds the joining

portions 32%nﬂtuifréﬁt%uﬂt&tmsdloﬂqlewcthgaﬁdk@s%mh%fshtmcémeoﬁeham 307, and
fixes the circuit board 303 and the lid frame 307 in a single |ntegral

unit. Note iagleud Bl 3@7&%§>%rmeaé;@%%§t?laprOﬁglgegn 350 LASGRE Ghd HShdigt @O Li ons

319 and the connecting portions rom y 317 are
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and at side surfaces 309b that are adj acent to the surface 309a. Nanely,
the resin mekpbspdta thespBePortonciPissa thet thd shicldawmpone\38P anthe padni conduct or
chip 305 via the holl ow space portion 325 that is fornmed by the Iid body

317. Not& t BRttrbdesBBGarbeledthicallydfiulats®drompach other. 309 i s depi cted as being
separated by 20 the protruding portions 319 and the joining portions 329,

however, in actuairpf agt, IHB@P% orfSrPidog: J‘Qon?&"t %{ﬁr{ﬁ ﬁ%ﬁt el cd ﬂ%aéal dhd N9

portlons 329 are surroun y a S|ng e resin portion and the
resin nold ort on
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above descrlbed manner wi |l be described. 25 Note that in this nanufacturlng
met hod, a si9sgted onithe aprosite sife froppthe inngh purfaces 32 tacand3@3ere dlnadditipnathiet y  of
units made up of a plurality of pad el ectrodes 331 that are used to
construct t hsismoldgoniorc? e sutiundeths diningiporticms 329 ahd tie psatudiag pordioshi el d
conponent 339 is prepared in advance.
10 319 of the lid frame 307, and fixes the circuit board 303 and the lid frame 307 in a single
integral unit.
Note that distal end portions 319b and 329a of the protruding portions 319 and
the connecting portions 329 that protrude from the lid body 317 are exposed to the
outside respectively at a surface 309a of the resin mold portion 309 that faces in the same
15  direction as the circuit board 303a, and at side surfaces 309b that are adjacent to the
surface 309a.
Namely, the resin mold portion 309 is constructed so as to cover the
semiconductor chip 305 via the hollow space portion 325 that is formed by the lid body
317. Note that in FIG 35, the resin mold portion 309 is depicted as being separated by
20  the protruding portions 319 and the joining portions 329, however, in actual fact, the
protruding portions 319 and the joining portions 329 are surrounded by a single resin
mold portion 309, and the resin mold portion 309 is formed as a single unit.
Next, a method of manufacturing the semiconductor device 301 which is

constructed in the above described manner will be described.

25 Note that in this manufacturing method, a single circuit board 303 on which are



In addition, the sem conductor chips 305 are each adhered to the front
surface 5 303a of the circuit board 303 via the respective shield
conponents 339. This adhering of the sem conductor chips 305 is perforned
by pl acing the sem conductor chips 305 on the front surface 303a of the
circuit board 303 via a silver paste, andgthen curing this silver paste.
After this adhering has ended, plasnma cleaning is perforned in order to

remove any g@eas ararlgnomhermm ﬁﬁ)oiti‘ﬁlu?élftfr%? ad %Q%eo@éachsq%a aeé uaézﬁto

circuit board 10 %3 and sem conduct or |ps and particularl y to the

posi ti on by FECb R hseph ¥ S0F cnb g 513%123357 03 g Gepigonent

sem conductgor chi ps 305 and the ci rcurt board 303 are nutually electrically
connect ed. ﬁ%’rsd’dfﬁaé? meﬁg"i"s‘:eshom in FIG37, a plurality of lid frames 307
that are 15 |ntegraIIy joined by the joining portions 329 are prepared
(frame preparati om aldgmn, tHersemidoindudtonehepsii0Szae addchadhered po the frintiswifacey of
lid frames 307 that are joined together are forned by an injection nolding

nmet hod usi ngoestthé Eiséuit toatd BOEViaRsSlebpedtive iéld com?zsﬁentsfm pITHigddheyingf i d
frames 307 are stacked on the front surface 303a of the <circuit board 303

so that 't hePf‘ %ﬁ% do}{ﬁ’%ci&@&gﬂg‘r%Q% rf&meﬂ%y}?&nfgr t‘ﬁﬁe%ﬁ:%ﬁ&cl?yr ﬂ)% 3%@ on

respective I es cenent ecause th
respective or. 329 ar uch that the r ectrve Ird frames
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sem conduct or chrps 305, the gosrtronrng of the respective lid frames 307
rel ative tosives ppster affenthistad ennchasended plagmiasieagng isperfasmed peptdsr teed

easily. 25 A nold 300E having a flat surface 300El is then placed on the

rear surf aceeni®etang@ontamiteatioh atlheingi to ¢ha durfacesr3033@8d 305woftheeir¢hit hoaed , one
nol d) 300F having a recessed portion 300F2 that has been holl owed out from

a surfage 396Find &nﬂ&&fdﬁ@to? 9H9§ BHS ahb 'pﬁm'ERl'aFly t@ﬁﬁ%aﬁ Qle%ﬂ@désrﬂ@tana ysface 303a
side of the circuit board 303. Narel the pair of
After this, the wires 337 are placed in posntlon by wire bonding and the pad electrodes
315 and 331 of the semiconductor chips 305 and the circuit board 303 are mutually
electrically connected.
Thereafter, as is shown in FIG 37, a plurality of lid frames 307 that are
15 integrally joined by the joining portions 329 are prepared (frame preparation step). In
this frame preparation step, a plurality of lid frames 307 that are joined together are
formed by an injection molding method using heat resistant thermosetting resin.
Next, the plurality of lid frames 307 are stacked on the front surface 303a of the
circuit board 303 so that the respective semiconductor chips 305 are covered by the
20  respective lid bodies 317 (frame placement step). Here, because the respective joining
portions 329 are set such that the respective lid frames 307 are placed in predetermined
positions covering the respective semiconductor chips 305, the positioning of the
respective lid frames 307 relative to the plurality of semiconductor chips 305 can be

performed easily.

25 A mold 300E having a flat surface 300E1 is then placed on the rear surface 303b



300E and 300F are constructed so as to sandwi ch the circuit board 303 in the
t hi ckness 5 direction thereof. Projecting portions 300F4 that have a
substantially V-shaped cross section are forned protruding froma bottom
surface 300F3 of the recessed portion 300F2 of the nold 300F, and the
respective projecting portions 300F4 ar esd)l aced so as to be superinposed in
the thickness direction on internedi ate points between nutually adjacent

sem conductgfe SMhPSirdADANAI, gndﬁm(l%o%ne%l&)tw@%a% gﬁkbé&@ﬁoﬁgﬁ s pair
of nolds 300E and 300F are placed in position, a sheet 300S in the shape of
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fromthe resin € resi ortion t he
circuit board 30 nd lid frane %‘e‘z nd the no| d_300QF. s sheef 300S is
formed, for300 ¢ brong ¢ PQprsi rtE%Flﬁcwtl %Q%afN@P ’tth"ep%P sk i s
moved in a direction towards the nold 300E and, as is shown in FIG 38, the
circuit bosxO09E3mE8 306F srerndnsteuntetl $oeaswe eandwhieh the gircgitibdard 803 0the thigkmkss he
surface 300F1 of the pair of nolds 300E and 300F, and the protruding

portions 3ldiredfién thefds e dPiofustifigl fortioas S00FALthdt Haoe s dubktahtially Wishapet droge sur f ace
300F3 of the recessed portion 300F2 of the nold 300F (pressing step) Prior

to this pr ?]5)6%3 e., the
arrows a) 1?8(%&% zﬁﬁig%%guﬁlﬁcéﬁgﬁ 3 Oﬁﬁéﬁ%%&ﬂéﬁj’}@&ggr &%éggpgg}ngl y, in a
state in has bee rfor ned, rea urface 303b
of the ci W?ZBE HieReig 30pE b b epiietve b Sofians ADBIFLE Plagese etor ne
nmold 300E, and the front surface 303a of the circuit board 303 is in
contact vi dersuperinpesed Inths thiskngss Hiredtion onrintgaediate ppmthetwpen mutuallBOOF.

Mor eover, the distal end portions 319b of the 81 protruding portions 319 of

the |id fraadfaceftsemivondager ciips 30Secanddidt foamesdd7ace 300F3 of the nold 300F.
Furt hernore, because the protruding portions 319 extend fromthe |id body
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sheet 3008 in the shape of a thin film that is able to be peeled off easily from the mold
300F and from the resin which forms the resin mold portion is placed between the circuit
board 303 and lid frame 307 and the mold 300F. This sheet 3008 is formed, for
example, from fluorine resin.

15 Thereafter, the mold 300F is moved in a direction towards the mold 300E and,
as is shown in FIG 38, the circuit board 303 is sandwiched between the flat surface
300E1 and the surface 300F1 of the pair of molds 300E and 300F, and the protruding
portions 319 are pressed towards the circuit board 303 by the bottom surface 300F3 of
the recessed portion 300F2 of the mold 300F (pressing step). Prior to this pressing step,
20  the sheet 3008 is stuck using a vacuum (i.e., the arrows a) to the bottom surface 300F3 of
the mold 300F.
Accordingly, in a state in which this pressing step has been performed, the rear
surface 303b of the circuit board 303 is in contact with the flat surface 300E1 of the mold

300E, and the front surface 303a of the circuit board 303 is in contact via the sheet 300S

25  with the surface 300F1 of the mold 300F. Moreover, the distal end portions 319b of the



formed between the nold 300F and the lid body 317. 5 In this pressing step,
because the distal end portions 323a of the lid body 317 that is in contact
with the circuit board 303 via the protruding portions 319 are pressing
against the circuit board 303, the gap between the distal end portions 323a
of the lid body 317 and the circuit boa% 303 can be sealed off. Nanely,
the space 325 is sealed off fromthe outside. 10 Moreover, during this

pressing st | r s
e and 56 I@otg%?%a#bﬁgoisr.ﬁgudlf?h% gtggsmé% laButig sﬁaqﬂe Bb{tt&%urf&%'ioof"? Fﬁ{

, the relative positions o

frame 307 an I rCul r [ r SSI ng
step, the pro1 PC lﬂth f"goh}g l%fgt%grt@éfrpgru{ﬁgggpﬁ%ng32? ggtrer'g%ﬁlgml F:‘gé’gflg t he
lid body 317. Na the force with ich the I|d body ,317 15 pressed
onto the ciP¢hina "gts%fmngwhtfyh themass firnEvenfiomdh a%w%@w%?ot,ﬁesaellesu c
def ormati on of the protruding portions 319. Because of this, due to the

el astic defomedtbtietmeenfthe mold3adFrandithglipbedy DY 319, it is possible to
prevent the force with which the Iid frame 307 is pressed against the

circuit hoard 303[bthid pressifipd slep3 Bebaubeihedist£end poitionk $234 anaetidbedy sp7the 1id
body 317, and it is p055| ble to prevent the |lid body 317 20 becom ng

def or ned el I f dy 317
is pressedwg@a??sa m) erate &oréggughtgséﬁt%g%@g%}é E g’ﬁﬂg‘ 30132]??@%%@

el astic force .of e por ions 319 bet n.t.h al
end porti on§g§2§é "0?“ (gidb];g e%Wﬁf {hpdi Stér? 6‘5}‘ ggigb%i&
reliably closed off. 25 Thereafter in a state in V\/mchthe pr ot rudi ng

portions 31§13ped thee‘grgela bpgrd3Ra can be seated offir fNarmelgabespase 32hés sealed ofOOF, a

t hernosetting resin such as an epoxy resin is poured in a nolten state into
a singl e gafronhthe oussideor med by the recessed portion 300F2 of the nold 300F,
the circuit board 303, and the plurality of |lid bodies 317 so as to forma
resin mphd Moreover, during this pressing step, because the lid frame 307 is pressed by the
pair of molds 300E and 300F onto the circuit board 303, the relative positions of the lid
frame 307 and the circuit board 303 are fixed.
Furthermore, in this pressing step, the protruding portions 319 are elastically
deformed relative to the lid body 317. Namely, the force with which the lid body 317 is
15 pressed onto the circuit board 303 by the mold 300F can be absorbed by the elastic
deformation of the protruding portions 319. Because of this, due to the elastic
deformation of the protruding portions 319, it is possible to prevent the force with which
the lid frame 307 is pressed against the circuit board 303 by the mold 300F being
excessively transmitted to the lid body 317, and it is possible to prevent the lid body 317
20  becoming deformed.
Moreover, because the distal end portions 323a of the lid body 317 is pressed by
a moderate force onto the circuit board 303 due to the elastic force of the protruding
portions 319, the gap between the distal end portions 323a of the lid body 317 and the

circuit board 303 can be reliably closed off.

25 Thereafter, in a state in which the protruding portions 319 are pressed by the flat



portion 309 in which the circuit board 303 and the plurality of Iid franes
307 are fixed as 5 a single integral unit (nolding step). Note that the

af orenenti oned gap refers to a resin form ng space that is used to formthe
resin nold portion 309. Moreover, this resin nold portion 309 is forned by
a transfer nolding nmethod in which nDIte resin is poured sequentially from
an end portion of a single large resin fo%nlng space. In this nolding step,

because t heggape BEEMESthE %wgécsfalg dlwg@?%ﬁgi&eﬁ sﬁeﬁésﬁfeﬁoagéeeslﬁ ';Joqréaqﬁy 317

and the circuit board 303 i's seal he pressing f

protrudi ng por Pt bI {o vent t IS
poured int 05’ iten tég 1Hfofa0§,lﬂglﬁ§9%§gtg m%ﬁ,%ntgeir?ﬁegsepwgggoﬁﬁ@Fggf l]ecmo 25
Mor eover, in this nolding ause the relative positions of the I|d
frame 307 adfePh the circpig apard@é?ar %Pdf}bgplé\lf%lthpf b hgdies 3 Liesp asite foran @ esin mpld ¢
prevent the lid frame 307 being noved relative to the circuit board 15 303
by the nol t portior30%int Which ithe ouitddard303 andd¢he plaratity of Ind frgmep3eare fixed as hat |
in this nolding step, after the resin form ng space has been filled by the

nol ten resi PsinglREntefal nitBhéldRRIstdp)n ROR that thOafEPdndhYioh&EgapRIGEH fbsinhe

resin using heat, as is shown in FIG 39. V-shaped grooves 341 are fornmed by

Lhe above: dgstidiade ALPASU] BToARHIYANR 3PFAARN 00° NRYEhAPfis il e

surface 309a 0 I's resin ing step, a
di cing tape 300D i.s adhered onto the entire reay . surface 303b of the
circuit boaP‘BPdSMIO‘P 309 titorrdhyca transéqrdvﬂgmgt%ﬁ% nyehif nieingi ch  a

bl ade 300B is used to cut along the V-shaped grooves 341 to formthe

i ndi vi dual powed segnentiallyfraieen endp@tion of\a singiedange mesin fonmingspace. nol d porti on
309, the circuit board 25 303, and the joining portions 329 are cut,

however, the di ci mghisamsidingistephbécadseithe 8ap bétiveé 1hy distdl@nd peitionsi82da of the
sem conductor devices 301 are renoved fromthe dicing tape 300D and, as is

oo R e P ARl sl SRS e SOL T
are protruding portion 319, it is possible to prevent the molten resin that is poured into the
resin forming space entering into the space portion 325. Moreover, in this molding step,
because the relative positions of the lid frame 307 and the circuit board 303 are already
fixed, it is possible to prevent the lid frame 307 being moved relative to the circuit board
15 303 by the molten resin that is poured into the resin forming space.

Note that, in this molding step, after the resin forming space has been filled by
the molten resin, the resin mold portion 309 is formed by then hardening the resin using
heat, as is shown in FIG 39. V-shaped grooves 341 are formed by the above-described
projecting portions 300F4 of the mold 300F in the surface 309a of this resin mold portion

20  309.

After this molding step, a dicing tape 300D is adhered onto the entire rear
surface 303b of the circuit board 303. In this state, a dicing step is performed in which
a blade 300B is used to cut along the V-shaped grooves 341 to form the individual

semiconductor devices 301. At this time, the resin mold portion 309, the circuit board

25 303, and the joining portions 329 are cut, however, the dicing tape D is not cut.



exposed on the rear surfaced 303b of the circuit board 303. 5 Wen a

sem conduct or device 301 is nounted on a package board, as is shown in FIG
40, the rear surface 303b of the circuit board 303 is positioned facing a
surface 345a of a package board 345, and the solder balls 333 are placed on
| and portions 347 that are forned on t@g surface 345a of the package board
345. By then pressing the sem conductor “device 301 agai nst the surface 345a

of the package bggfly3de iMihﬁal%Qm%thdt&%eb%ﬁ 3éparfef}ans9édiﬁ6mtméoaian 33, the

sol der balls 333 are'fixed to the land portions 347 and are als

el ectricall ted t ' because the ortion 325
expands an &X%eg’g{b%%{ds gsvxﬁ g ﬁ&ﬁl gn Ffs@e %thg qt é%?%&uﬁlgg ioiéleﬁTlﬁogaﬁégg%l%ﬁ d

cool ed, the portion of the circujt board 303 that overlaps in the thickness
direction woins %w@gwseéh qqrgﬁﬁ%-ﬁs’» He meuntedonithe &lrlr&z‘aﬁg@s I3ehatareer
balls 333 are placed in a position where they do not overlap in the

t hi ckness dxpesetionntheneahsurfased paibeofitbe tiramit 8afd 30 i s possible to control
changes in the position of the solder balls 333 relative to the package

board 345 based §phenth@nii€sHHubGr Abvitd 10 1Cis midintedXPd phckB bddpd, @9 Yedhownecause
the solder balls 333 are provided so as to protrude fromthe rear surface

303b of t hqn g;i)d;r.géibfhe ?%rsgrrfgge??m%\/qﬁ l?hé Jirahl?%ﬁr@@?ﬁ? 5%@9@%#1%?%%&? rsﬁrggc% expand,

it is still € event the circui cont act
with the syrface 345a of t ac e ard 345. Accordingly, it i ossi bl e
to prevent %ﬁﬁéogﬁpeciag%éwggégsanﬁé %“\2‘8" aléﬁ%%pfaﬁsg PRI POFanS 4 347 of
t he package board 345. According to the above descri bed sem conduct or

devi ce 301 thatlaee fpempddn dfe supfscaidharod thapackagetivards34f. c Bydthen pressing thee, and
the Iid frame 307 that is used therein, 84 sinply by sandw ching the

circuit boaeslicddduamcdévive 301 dglinstthe Sfaco845eeMthé backage bosll 34swiHile 300E and
300F, it is possible to prevent nolten resin flowmng Into the space portion

325 wheg t HEphaR MeatR) e BAGE 131s 399, the sdirbaid §5IRE fixRA b i it RARSAP! € 1O
347 and are also electrically connected thereto.

In this state, because the space portion 325 expands and contracts when the
semiconductor device 301 is heated and cooled, the portion of the circuit board 303 that
overlaps in the thickness direction with the space portion 325 bends.

15 Here, because the solder balls 333 are placed in a position where they do not
overlap in the thickness direction with the space portion 325, it is possible to control
changes in the position of the solder balls 333 relative to the package board 345 based on
the bending of the circuit board 303. Moreover, because the solder balls 333 are
provided so as to protrude from the rear surface 303b of the circuit board 303, even if the

20  space portion 325 does expand, it is still possible to prevent the circuit board 303 coming
into contact with the surface 345a of the package board 345. Accordingly, it is possible
to prevent the solder balls 333 peeling away from the land portions 347 of the package
board 345.

According to the above described semiconductor device 301, the method of

25  manufacturing the semiconductor device, and the lid frame 307 that is used therein,



prevent the lid frame 307 noving relative to the circuit board 303.
Accordingly, it is no 5 longer necessary to performa step to adhere the lid
frame 307 which covers the seniconductor chip 305 to the circuit board 3083,
or to performa step of formng a recessed portion or supporting portion in
the circuit board 303 in order to suppor# the distal end portions 323a of
the lid body 317, and it is possible to %duce costs when manufacturing a
sem conduct j : s { j turing
o1 ci oncy. RBDaY, ERdhi e SR RE R0l BRI B Ry T07 bl BRI RE 1 G
frame 317 and t hi i .CO nent 39 of the circuit board 303 surround
the sem con@ﬁwgﬁoﬁﬁp‘gg%% 1 86%??1? %rF‘éeé‘? Progsh 143y} @%w't“ﬁé?toitge J&fi&r at ed on
the exterior side of the sem conductor device 301 intrudes into the circuit
board 303 apfitipd2hwhen thegesin mold pertion A9 istheing fermed aad #1iy pasitdeitp t he

shi el di ng conponent 339 the noise is prevented fromintruding into the space
portion 325prevent dredidifiarpe 30N neving rslative tor the cabliybgaré 36ht eAlcdordinglyciaddniong t he
sem conductor chip 305, and any erroneous operation of the sem conduct or

chip 305t h@h%erin‘éc&%?@@pa’for%ﬂ&&_e$% Sdhefetie N8 fafle 79 Whibl By RRS e _
Furt hernore, because the force with which the lid frame 307 is pressed in

the 20 pressi S I I i oar, t d 300F which
has t he recse%{slé; du%%ff@ﬁ%b%%%ﬁ%%ﬁg&%?@#ghp g,cqutgg%%grg?%ateggg X8 2q in
excess to the lid baody 317 by the  elastic deformation of the protruding
portions 31%cessed pRfion pesyPpaTting PertionAnithe ciruitdoard3 03rip ordesde sAPSY thef or ned,
it is possible to prevent any irregularity in the space portion 325 that is
caused by ddiftel ereitpontaonsf3 28 & ef thediddwdy 337,7and46is possble ¢o redoeccastsewhdre di st al
end portion 323a of the lid body 317 is pressed by 85 a noderate force onto

the circui tmhaFacudfita seigicobiuche delias BOTadddchevefantiMprdvementudithg portions
319, the gap between the distal end portion 323 a of the lid body 317 and

t he Cif(ﬁ“&aﬂﬁ?&ﬁ'rir?’@@ﬂiﬁi%ﬂcybe reliably seal ed off.

Moreover, because the shield portion 327 of the conductive lid frame 317 and

the shielding component 39 of the circuit board 303 surround the semiconductor chip 305,
even if electrical noise that is generated on the exterior side of the semiconductor device
301 intrudes into the circuit board 303 and resin mold portion 309, in the lid frame 317
15  and the shielding component 339 the noise is prevented from intruding into the space
portion 325.  Accordingly, this noise is reliably prevented from reaching the
semiconductor chip 305, and any erroneous operation of the semiconductor chip 305 that
is caused by such noise can be reliably prevented.
Furthermore, because the force with which the lid frame 307 is pressed in the
20  pressing step against the circuit board 303 by the mold 300F which has the recessed
portion 300F2 is prevented from being transmitted in excess to the lid body 317 by the
elastic deformation of the protruding portions 319 so that the lid body 317 is prevented
from becoming deformed, it is possible to prevent any irregularity in the space portion
325 that is caused by deformation of the lid body 317.

25 Moreover, because the distal end portion 323a of the lid body 317 is pressed by



Furt hernore, because the sem conductor device 301 has what is known as a 5
surface package type of structure in which the solder balls 333 are only

pl aced on the rear surface side of the circuit board which faces the
package board 345, the package area of the sem conductor device 301 on the
package board 345 is limted to the surface area of the rear surface 303b
of the circuit board 303. Accordingly, itT is possible to reduce the

mount i ng arSgodatk fsice SRl IO Hoafle Y0 e 0 %heoaas&ib%rree&kaﬂj)rm@eﬁ 345, and
achieve a 10 reduction in the size of the package board. 345. Mreover,

because it |s. } o} [jhct,. 1 h OSEhLi of, el.ectrqde
portions r&oifq?\gé??’gh?ﬁép %%@E%rb@%gbsggrlgﬂgﬁémggggga §#h83ﬁchor%%$? a{u% Ccircuit
board 303 due . to the expansion and coptraction of the space portion 345, it
i s possi bl STEwit pearg A3 campe reé‘ébldéﬁalﬁ(épﬁs 333 peeling away fromthe package
board 345, and to secure an electrical 15 connection between the

sem conduct or chFprtBé@maaedetiuse frckeagmndoctond4dde. 301Has what stknewnwaban

manuf acturing a plurality of sem conductor devices 301, by joining together

a pluraki t ufhcel fagkddedypd SsaticiPe inishibl tHel381dePballsHB 309é bAl9PEacdd On thdRar
positioning of the respective lid frames 307 on the respective sem conductor

chi ps 305 gV [.r.Gui C r med
casi Ty, ol TG BEER Y AaFEwRn s fdjidkdeqiatE 1ok iR AR o6 T
of sem conductor, deviceg 301 _sinyltaneously, d jt.i ssihle to hi eve
an i npr overhiemifondyeto ﬁﬂ?%%‘%lu?q% pa@@sﬁgpéﬁégga%fmﬁeg tebihe Suere S oldevi ces
301. Moreover, in the pressing step because the protruding portions 319 of
the 1id frtheneaggirfage 303thofi the diraytiboasd 30he Acordinglyuit isqmesiBleas seduce thee nol d
300F via the sheet S, 25 it is possible to prevent the nold 300F becom ng

damaged by nidimitiei@atea®f th¥ sefi¢dnduétbr dévicd J0Uinte padkag®bSard 395, ddraehi¢os a
because the nolding step is perforned with the sheet 300S placed on the

bo“Omlﬁurfr@&ﬁtiggﬂ{:ﬁcgfzeto?ﬁg;}ﬁlr:rgﬁé%ﬁd. Rhsis possible to prevent the nold

300F becom ng contam nat ed en resin.

Moreover, because it is possible to restrict changes the position of electrode
portions relative to the package board 345 based on bending of the circuit board 303 due
to the expansion and contraction of the space portion 345, it is possible to prevent the
solder balls 333 peeling away from the package board 345, and to secure an electrical

15 connection between the semiconductor chip 305 and the package board 345.

Furthermore, when manufacturing a plurality of semiconductor devices 301, by
joining together a plurality of the lid frames 307 using the joining portions 329, the
positioning of the respective lid frames 307 on the respective semiconductor chips 305
that have been placed on the circuit board 303 can be performed easily. Moreover, it

20  becomes possible to easily manufacture a plurality of semiconductor devices 301
simultaneously, and it is possible to achieve an improvement in the manufacturing
efficiency of the semiconductor devices 301.

Moreover, in the pressing step because the protruding portions 319 of the lid

frame 307 are abutted against the bottom surface 300F3 of the mold 300F via the sheet S,

25 it is possible to prevent the mold 300F becoming damaged by the contact with the



Note that in the above described enbodi ment, the shield conponent 339 is 5
pl aced on the front surface 303a of the circuit board 303, however, the
present invention is not limted to this and it is also possible for the
shi el d conmponent 339 to be formed so as to surround the space portion 325
including at least the lid body 317 and e sem conductor chip 305. Nanely,
it is possible for a portion of the shiel'd conponent 339 to be placed

insi de the gidifididg mrﬂ 393. M&ew,tbecﬁ;s@itﬂmolamg%gﬁ%%rfeﬁnédhﬁtmﬁsent

invention will be ibed wwth reference nade to FIG 41. Note that, here,

only points _of i an ] j i hi | i nd
comonent - o A0S PRER ol b pldSin shdete 300 TSR HsTRAY 3008 it BBoRRTEI PRUef .
301 are given the sam% synbol s and a%ﬂ)escrjgpti on thereof is omtted. 15 As
i's shown i nthereold BOOK beeqraiag cantapinatedpyamelten fesin. has a substantially
rectangul ar shape in cross sectional viewis formed in a circuit board 304

t hat constitut es Natesthatiiotiredabove destabed emBadiments drecshiedd campdriest 33fbisdi nent by
bei ng hollowed out in the thickness direction froma front surface 304a of

the circsit phead on BHe4ronf ssPitie 30B4 BEIhR Circwilbsard 803 | Fowitvas fé 3F@éseﬁt RQ&rtRM
surface 353a of this recessed portion 353. 20 Alid frame 307 is placed so

as to exten : i k| . i

portions 32 ar?ogglﬁ-ﬁ%gttﬂlgs {)Ig(g@&??g) @gé&%&ggeg%gﬁlmﬁé&rﬁgﬂtﬁ@ﬁp gggﬂmeg%%a of
the circuit board 304 that is posjtjoned. on eri pheral e of the
recessed p8tta Wogg%?helsﬁa?erﬁoé'g%’l %ége‘flaﬁgw&lait%\ﬂz?ts‘bﬁgg%ﬁ&?fﬂ%’ds‘gs is created
by the recessed portion 353 of the circuit board 304 and the top wall 321
and si de wabs¢micgadictdr chips305i d Namehy it39 possitie for@l portédn ofithe shipldtoaipensentodes
357 that are electrically connected to the pad 87 electrodes 315 of the

sem conduct 3389 e bedpladdd igideviheircdiBBoaad 80Pl aced on the bottom surface 353a
of the recessed portion 353. These pad el ectrodes 357 are electrically

connect gf via a WNeking nlritll EfbddmehPof HE pRisttt Hehbio tvilf BE HedcriBéd hith 333 t hat

are placed on the

reference made to FIG 41. Note that, here, only points of variance with the eighth
embodiment will be described and component elements that are the same as those of the
semiconductor device 301 are given the same symbols and a description thereof is
omitted.

15 As is shown in FIG 41, a recessed portion 353 that has a substantially
rectangular shape in cross sectional view is formed in a circuit board 304 that constitutes
a semiconductor device 351 according to this embodiment by being hollowed out in the
thickness direction from a front surface 304a of the circuit board 304. A semiconductor
chip 305 is placed on a bottom surface 353a of this recessed portion 353.

20 A lid frame 307 is placed so as to extend across this recessed portion 353.
Namely, the distal end portions 323a of the lid body 317 are placed on the front surface
304a of the circuit board 304 that is positioned on a peripheral edge of the recessed
portion 353. In this state, a hollow space portion 355 is created by the recessed portion
353 of the circuit board 304 and the top wall 321 and side walls 323 of the lid frame 307.

25 A plurality of pad electrodes 357 that are electrically connected to the pad



rear surface 304b of the circuit substrate 304. Note that, in the same way
as in the 5 eighth enbodi nent, the solder balls 333 are positioned such that
they do not overlap in the thickness direction with the space portion 355.
Mor eover, a shield conponent 359 that encl oses the space portion 355

i ncluding the sem conductor chip 305 as,*ell as the shield portion 317 of
the lid frane 307 is provided on the ci%cuit board 304. Nanely, the shield

conponent @&é 'rc]yge@i ﬁsc&ﬁlhegeer%absndmtob%fp%w\m&ggs&fwﬁ@%ﬁ&& &?ﬁ’é%ﬁéﬁed

portion 353, I'S provi SO as to be expose from peri pheral edges of

t he bottom sugf 3 right,thr.ou t interiorn o circui.t.. board 304
as far as tsrq?a?e?(f)%ta oﬁgef %?8%8%3(5{18? g?%eh@i'eisﬁﬁ?({ elsgéc}c{?sgmeie}%qc?riwsallgosi ti oned
on the peripheral edges of the recessed portion 353. Accordingly, in a

state in wfoRReqtebvipagviring layer 3357to the plugality obsplderdalls 333 thatare placedonsherf t he

circuit board 304, the shield 15 conponent 359 is in contact with the shield
portion 327earfsurface 304b dfitberer@itAubstoite 304 atNota shas, in dedameokayt dsanalove, t he
sem conductor chip 305 is fixed to the front surface 304a of the circuit

board 384 vdighth Binbodiiet dh& MG DHANS 38Pfe Sﬁﬁﬁoﬁéﬂesu@h a{a@they%q]opeoéria?riﬁ 323a
of the side walls 323 of the lid frane 307 are al so placéd on the front

surface 30 ! Lrouit . 4 vi is shield conmponent 359. Hol es
359a are 2?}?‘?(%)1{1 léng?sl dr}%}etcﬁ#fé%étﬁﬁg{%)aggﬂ%%lﬁgr%%g%g avoi di ng the respective pad
el ectrodes 357 in _order thét the pad_el ectrodes 357 of the circui Eﬂboard
304 are exposed tMoReR¥erspahieldsomppasnt 353 that encloseather pacesparon3 ¥oisbidng 359
and the pad el ectrodes 357 are electrically insulated fromeach other. A
plurality che sepicombictdrchipgidStasived] Bahe shield portivmndB 1i7rof pleer ligpframaB02dkges of t he
25 circuit board 304 penetrating in the thickness direction thereof such

that they heewided 88thertiichid bBirdBD4! hﬂﬂm@'g}/ﬂlefshﬁm édifipdneat 3 Uk briced Pl to the
front surface 304a of the circuit board 304. Anchor portions 363 that are
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from peripheral edges of the bottom surface 353a right through the interior of the circuit
board 304 as far as the front surface 304a of the circuit board 304 that is positioned on
the peripheral edges of the recessed portion 353.  Accordingly, in a state in which the lid
frame 307 is placed on the front surface 304a of the circuit board 304, the shield

15  component 359 is in contact with the shield portion 327 of the lid frame 307.

Note that, as a result of the above, the semiconductor chip 305 is fixed to the
front surface 304a of the circuit board 304 via this shield component 359, and the distal
end portions 323a of the side walls 323 of the lid frame 307 are also placed on the front
surface 304a of the circuit board 304 via this shield component 359. Holes 359a are

20  formed in this shield component 359 avoiding the respective pad electrodes 357 in order
that the pad electrodes 357 of the circuit board 304 are exposed to the space portion 355,
so that the shield component 359 and the pad electrodes 357 are electrically insulated
from each other.

A plurality of tapered through holes 361 are formed in peripheral edges of the

25  circuit board 304 penetrating in the thickness direction thereof such that they become



surface 304a side of the circuit board 304 are provided inside each through
hol e 361. 5 Nanely, the anchor portions 363 are forned by filling the

t hrough holes 361 with the sane resin material as that used for the resin
nol d portion 309. Note that the anchor portions 363 formthe sane plane as
the rear surface 304b of the circuit boa%g 304. The sem conductor device 351
that is constructed in the manner descri bed above can be manufactured using

t he sane pa{?]diro‘}fer OIS nRRRE ﬁleQr@Q'Fsuﬁ%ceé %D%h@ ctilf'é ﬁlﬁ%tﬁlen]fﬁ)n% 9 4 %%rcu@‘;t e

al so that the anchor portions 363 can ormed 1 n | di ng step

suppl yi ng | t esjin.that .is to f.ormthe resin | d portion 309
Chrough ¢ heboaf g oARer Borils Y26ttal e R iiBR T ninIRe Ssbplisie |
t he nol di ng step, because the through holes 361 gpen towards the mold 300E
that has t 9% Vigapeture perdionsifplarof the thraughhetes Sgbmhughyre ppatiangdoon the &ogt

sheet 300S as was used in the eighth 15 enbodi nent to be placed between the
rear surf acsrfaelB04afsidenaf the ciceuitt bdaoch3 @4 80 pravidedtingde eaxhdhi@0@iEhoMi3én. t he
sem conduct or devices 351 becone heated when they are being packaged by

sol deri g ONahél9, thi kfcHoR pbARNPICK AGToRI 1, (Bifing e tHRRIZhMoRS BT WURE OF
devi ce 351 becoimes heated as a result of the operation or the Iike of the

' d .Chi ' ' h ' 355.
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noving away fromihe circuit bgard 304 due ' xpansi on. Here, because

the t hr oughPasbPRs363derm the; sa "Se’ér‘ih‘?‘ieﬂ%Hfa%\ﬁ(’)t"ﬁt%‘n’lt%éﬁeﬁ‘ﬁ%bﬁo%??‘?ons 363

are fornmed in a tapered shape, the anchor portions 363 are unable to be
pul | ed free by thihe semicondfctondevice 3ddhatus eonstmeted irsthg Glanaendeisaibedabovey
narrowed distal 25 end. Accordingly, it is possible to prevent the resin
nol d porti ogan3RMaivEichited aviay tHRSamepaindf Atd1ds 3001 ind30OF ds 8Dthe ehelpr di ng to

t he above descri bed sem conductor device 351, the sane effects can be
achi evegy asefiffietl Nite 8iOtHatthe TRMYr FBRIons 363 can be formed in the molding step
by supplying molten resin that is used to form the resin mold portion 309 through the
aperture portions 361a of the through holes 361. Moreover, in the molding step,
because the through holes 361 open towards the mold 300E that has the flat surface
300E], it is preferable for the same type of sheet 300S as was used in the eighth
15 embodiment to be placed between the rear surface 304b of the circuit board 304 and the
mold 300E.

When the semiconductor devices 351 become heated when they are being
packaged by soldering or the like on the package board 345 or when a semiconductor
device 351 becomes heated as a result of the operation or the like of the semiconductor

20  chip 305, there is an expansion of the space portion 355. Because of this, a force acts
on the resin mold portion 309 in a direction moving away from the circuit board 304 due
to this expansion. Here, because the through holes 361 that have been filled with the
anchor portions 363 are formed in a tapered shape, the anchor portions 363 are unable to

be pulled free by this force from the aperture portions 361a which have a narrowed distal

25 end. Accordingly, it is possible to prevent the resin mold portion 309 peeling away



In addition, because the sem conductor chip 305 and the pad el ectrodes 357
that 5 are placed on the bottom surface 353a of the recessed portion 353
are electrically connected by the wires 337, it is possible to prevent the
wires 37 fromprotruding to the outside of the recessed portion 353.
Accordi ngly, when the frame placenent st and the pressing step are being
performed with these wires 337 having been placed in position, it is

possi bl e t ogpglth@Bletitdsfard 504 he wires 337 while preventing the wires 337 10
fromcomng 1nto contact wth the Iid frame 307. Accordingly, when

manuf acturing the, sem conductor devi.ce 351, it is,possjhle to eagily secure
o 6 et 1 cal’ comMERTIBR Dk abSYe SEHISR Frliopthubl (REE o fre fE thecd

sem conductor chip, 305. Furthernmore, by form ng the tapered through hol es
361, and byc@d?erﬁcﬁ’fj"?‘hésthP%es‘Pfﬁh?rﬁlBBthrfG?tiqdﬁﬁe@OQ integrally with the anchor
portions 363 by neans of the aperture 15 portions 36la of the through hol es
361 whi ch have a Inaddieagbetagtezhe ssmiconductos chipsS9iSking theopadredectroides 37 thetsi n
nol d portion 309 being pulled away fromthe front surface 304a of the

circuit oage pfleéd B ehel tbtloREsuefBeBS3 a0t thé rek@é%e&géﬁi@nlgg?: teOdlectRéallyNot € t hat
the through holes 361 and the anchor portions 363 al so achieve the sane

effects whe I -1 t t ] G devi ce
301 of the SRRL B Bis e 8 f Rospilfe Qlgrtehi g yiles 7 BRI e o1t
and eighth enbqdi pents, the protyudin ortions 319 of the lid franme 307
are el asti cw@ea f Fﬁ@&seB;POB%‘E’iﬁ%at mgo&mﬁy, rhegthefime alacomeRtstepARd) | g
body 317, however, the present invention is not limted to this and it is
suf fici ent the préssingisteprageibeing perfarmsd svithitheserwairestd 3d hagingtbebe plicedin
elastically deformed relative to the Iid body 317. 25 Moreover, the
protrudi ng pesition0fitds gd.@ib&m 1eligbly defdrifi thexwiréO3 Irewhileprel@ing thEWiresi83 Dr mabl e
relative to the lid body 317, however, the present invention is not limted

to thif anf#of'n_tco?nﬁng;fhfté lé(%‘lé@d?’ivgi;chft%l%hg ﬁaﬁfetaroqldi %gi&‘aﬁfgi)‘? Wher hfnBEhuringghét

| east from peripher es e top wal

semiconductor device 351, it is possible to easily secure an electrical connection between
the circuit board 304 and the semiconductor chip 305.

Furthermore, by forming the tapered through holes 361, and by forming the
resin mold portion 309 integrally with the anchor portions 363 by means of the aperture

15  portions 361a of the through holes 361 which have a narrowed distal end, it is possible to
prevent the resin mold portion 309 being pulled away from the front surface 304a of the
circuit board 304 due to the expansion of the space portion 355. Note that the through
holes 361 and the anchor portions 363 also achieve the same effects when they are
included in the structure of the semiconductor device 301 of the eighth embodiment.

20 Note that, in the above described seventh and eighth embodiments, the
protruding portions 319 of the lid frame 307 are elastically deformed by oscillating and
flexing relative to the lid body 317, however, the present invention is not limited to this
and it is sufficient if the protruding portions 319 are able to at least be elastically
deformed relative to the lid body 317.

25 Moreover, the protruding portions 319 are provided so as to be elastically



Furthernore, the protruding portions 319 are made to protrude from
peripheral 5 edges of the top wall 321, however, the present invention is
not limted to this and it is sufficient if the protruding portions 319
extend in a direction in which they nove further away fromthe front
surfaces 303a and 304a of the circuit bognds 303 and 304 than the top

wal 1321. Nanely, the protruding portions 319 nay be made to protrude, for

exanpl e, er@To?mﬁlﬂgfrélﬁtl\Qthth@m Bbd Zyiﬂﬂ hewevid! the Brodent MiveRBYn E%o?ﬁﬂﬁ‘teﬂ@o
protrude fromthe 10 side wal fnthis stfucture as wel |, because the

protrudi ng ible to
prevent nol {&g%\aﬁrd;g?sn&lﬁ?gﬁqf&gtp ﬁ&f-tﬁj?nﬁ}gorﬁ %SE#?O&B r@%egﬁ(i’égt g{oug p%n %?levent
the lid fra 307 nmoving.relative to the circuit boards 303 and 304 when

t he semi con§ &flEfet\‘?Pé’gélédl and 351 are being manufactured. Mreover, the
shield portion 327 of the lid frame 307 is forned by coating a 15

conducti ve paste Bumhermoce,ithaprotruding podiong3 1% aemadea prasfude heom pesipharal s 321
and side walls 323 that constitute the Iid body 317, however, the present

i nventi of i sdgstofithetop @¥hllt32 1, hdwever,ahdlprickent invehtidr isinaﬂrimitéd ﬁimtsta‘nmﬁils noi se
is prevented fromenteri ng into the space portions 325 and 355 at |east via
the lid body,flient &1'3 poltidnk 9198kl aﬁ&?&'ﬁﬁ% in RRich® ;1 oyd f‘?]ﬁthe

exanpl e, by coating a fve paste over the outer sur o e top 20
wal | 321 and th 323 si on C t te
Fur t her ror 62 @@F&s’ bé}g&%ﬁ@%@&?)ﬁﬁiﬁﬁﬁ%@mww o T %%’4%&@ €307
using a conductlve resin, and coat_ a non-conductive resin on the inner
surfaces 321tep walki33b3Nemely;the pratmdingaertians 31Qamay becmadente psetsede, Bt i ons 325
and 355. It is also possible coat both the non-conductive resin and the

shi el d port iegampe /frem atcepteo portian lof diehtop wall 32heasremayieemadeto wotrddecfeem 3ikla and
323c 91 Furthernore, the lid franme 307 is forned froma heat-resistant

thernosegt i B Rl B23 hOWRKR strutdurd & Welf, fbk&u@élihelﬁroﬂrﬁdmgsp@hobseﬁm cah®¥emed from
aresin material. However, it is preférable for d frame 307 to be

formed from ?ESEe%sdﬂhQ%o% 5@6F ﬁtngboﬁﬁﬁe Pou};r]::@e%'t %tlten resin entering the space

portions 325 and 355 and prevent the lid frame 307 moving relative to the circuit boards
303 and 304 when the semiconductor devices 301 and 351 are being manufactured.
Moreover, the shield portion 327 of the lid frame 307 is formed by coating a

15  conductive paste over the inner surfaces 321a and 323c of the top walls 321 and side
walls 323 that constitute the lid body 317, however, the present invention is not limited to
this, and it is sufficient if electrical noise is prevented from entering into the space
portions 325 and 355 at least via the lid body 317. Namely, the shield portion 327 may
be formed, for example, by coating a conductive paste over the outer surfaces of the top

20  wall 321 and the side walls 323, or by immersion in a conductive paste.

Furthermore, it is also possible, for example, to form the lid frame 307 using a
conductive resin, and coat a non-conductive resin on the inner surfaces 321a and 323c¢ of
the lid body 317 that face the space portions 325 and 355. 1t is also possible coat both
the non-conductive resin and the shield portion 327 on top of each other on these inner

25  surfaces 321a and 323c.



heat resistance to prevent it frombeing thernmally defornmed when the lid
frame 307 is 5 heated in the nolding step and when the sem conduct or device
301 is being packaged on the package board. Specifically, it is preferable
for the Ilid frane 307 to be forned from a resin material such as

engi neering plastic that is able to mntQﬁtand heat up to approximately 170
to 180 C. Moreover, if consideration is given to the prevention of the

intrusion of 10 %ﬁﬁ&m&elth@%mmem i RemR &Ko pﬁéétlredﬂﬁaﬁzﬁerﬁﬁgetéég then
it is also possible to formthe Iid frame 307 froma conductive erial

such as a %&1{’% vJe@e{, HSs SRRl 1fﬁtgk 2t l§£s§ ?cﬁhm‘éd?{o&ﬁ ta“?esnr{ Jngte];'l %9&8} §thabl e

to withsta errpera ures and aurin

packagi ng of t e se t or e 301 on the package reover
because a dbRHRrEblG or @BE &me §§Qf81ﬁ ATQH aresyn %Wpalr@atahaa S

material, it is 15 possible to prevent the top wall 321 and the side walls

323 of t he Hentregistanee t9@Teveehi ftogn beingithesually deforbeddovmancthe hid thmerdl7ds ng st ep,
and it is easy to secure the space portions 325 and 355. Furthernore, the

lid frase 3Hedtedsn tHetmolditigtsesph dnd WitthnBe $ediioBrllutiop devibe3GIR \WRingdfatkided®d resin
material or conductive material. For exanple, if it is particularly 20

I nportant tge P&%\({g@%?a% ecspe?ﬁfcqw,gt ?génfgﬁglg_fﬂ{ {R%id n%{?dt;é%%rrﬁéﬁ Rom0o

then it is e for obe roma resin

material in vvh| ch carb has been Xe actyring the

seni conductieSAAeTIAl sugiyas enginsering ?51"&}“%1”?%[9 ede WI1 Lﬁa“‘tj{“‘éﬁgg 1307 that are
joined by the joining portions 329 were placed on the front surfaces 25
303a and 3Gparaximathly 170rtedBO °Goar ds 303 and 304, however, it is al so
possible to use 92 individual lid frames 307 that do not have the joining

portions 329. FUNIGREVE! i€ consideratfsnl i8 giveh ¢ ﬂerptrman&osfﬂhé iftAfsMBAckff rom a
t hernosetting resin such as an epoxy resin or the |like, however, in the

mol di ng St &RecehE hEis Yo Bk sbg'cgetfd?ﬁ&'ﬁ 325 and 355, then it is also possible to form the lid

frame 307 from a conductive material such as a metal. In the case of this structure, the
lid frame 307 is able to withstand higher temperatures during the molding step and
during the packaging of the semiconductor device 301 on the package board. Moreover,
because a conductive material has greater rigidity compared to a resin material, it is
15  possible to prevent the top wall 321 and the side walls 323 of the lid frame 307 bending
and becoming deformed in the molding step, and it is easy to secure the space portions
325 and 355.
Furthermore, the lid frame 307 is not limited to being formed from the above
described resin material or conductive material. For example, if it is particularly
20 important to prevent electrostatic charges in the semiconductor chip 305, then it is
preferable for the lid frame 307 to be formed from a resin material in which carbon has
been mixed.
When manufacturing the semiconductor devices 301 and 351, a plurality of lid
frames 307 that are joined by the joining portions 329 were placed on the front surfaces

25 303a and 304a of the circuit boards 303 and 304, however, it is also possible to use



when the space portions 325 and 355 becone filled by gas that is generated
fromthe 5 resin when this is heated or the |ike. Wien this gas is an
odorous gas such as bronmine (Br) or the like, there may be harnful effects
on the sem conductor chip 305. Accordingly, if this type of gas is
considered, then it is preferable for a bgsin that does not include a
fire-resistant conpound such as a hal ogen“conpound or the |like to be

sel ected  amdifigudl FRll Farkio7it t%%tB&eﬁﬁéﬁiﬁiﬂ%g&ﬁ%ﬁ?ﬁ@.'d portion 309, and
it is particularly 10 preferable for a resin that does not generate a gas

that may cause hagnf.ul facts .tq t h&§on chi 05 such_as

brom ne and the lF\k%llf'etrglgheeﬁéeer?%%&o&&s%{tﬁﬁ[‘?8?&@gﬁ%@ﬁg%%ﬁlaéposg;n%ge%%3 t hat
are electrically connected to t{?e \ﬁ‘ ring . portions 35 agﬁe! provi ded on the
rear surfac&4hyi538 eppey resinprhe lilegs hewevat ip thiompldingssiep, dhgre may be IRGHSOEr , t he
present invention is not limted to this and it is sufficient if at |east 15
el ectrode pwohen thespadeaportions 320 dnd 365 became filled/bygastbattis dertepatech ompatbk age
board 345 are exposed on the rear surfaces 303b and 304b of the circuit

boards 393 adith whéh thi¥isBkated of the like. 2l WheR @5i§ b8 i€ ah @HololS§S RCRES bffine
portions to be forned integrally with the wiring portions 335, and it is

al so possib f t L .H?Uls 2 tyigde  fromthe
rear surfacggr):?gg}be 1?%6%@4@9}6$9§%1e Cﬁf@éﬁﬁ@%&%ﬁ?ﬁ@%é@%ﬁﬁ%ﬁ@é .20
Furthernore, the, sem conductor chip 305 and the circuit boards 303 and 304
re el oot r ACEIIPEDD HABERE Sheeb AU HEEIg%en Kb R Varble fid ISHB M QORI 1 on
isnot limted to this and it is sufficient sinply for the sem conductor

chi p 305 anihclude adiregesistanscampoundgichand haldgen eompousidaasithe like tioybeselentedt ed.
Nanely, it is also possible, for exanple, for the sem conductor chip 305 to
be pl aced oas thegedin that issised fcform @Reresin midle pbflon@09sand idispafcubhBa of t he
recessed portion 353 of the circuit boards 303 and 304 so that the pad 93

el ectrogles Jiee alfor PREin3het doks htGrefiGaleCONH et Aay T BORARREFeLS §o fHe! CUI L
boards 303 ancI 304 are tacing eaclr ot her.” Moreovér, an accel eration sensor

chipis desgerrhllggl(ljduacPoc}\éﬁip%Sasﬂcﬁ 3¢ olrnemeo z];ndt tﬂg like to be selected.

Furthermore, the solder balls 333 that are electrically connected to the wiring

portions 35 are provided on the rear surfaces 303b and 304b of the circuit boards 303 and
304, however, the present invention is not limited to this and it is sufficient if at least

15  electrode portions that are to be electrically connected to the package board 345 are
exposed on the rear surfaces 303b and 304b of the circuit boards 303 and 304. Namely,
it is also possible for these electrode portions to be formed integrally with the wiring
portions 335, and it is also possible for the wiring portions 335 to be made to protrude
from the rear surfaces 303b and 304b of the circuit boards 303 and 304.

20 Furthermore, the semiconductor chip 305 and the circuit boards 303 and 304 are
electrically connected by the wires 337, however, the present invention is not limited to
this and it is sufficient simply for the semiconductor chip 305 and the circuit boards 303
and 304 to be electrically connected. Namely, it is also possible, for example, for the
semiconductor chip 305 to be placed on the front surface 303a or the bottom surface

25  353a of the recessed portion 353 of the circuit boards 303 and 304 so that the pad



sem conductor chip 305, however, the present inventionis not limted to
this and it is 5 sufficient for the sem conductor chip 305 to at | east be
provided with a noving portion such as the flexible portion 313 that
constitutes an accel eration sensor chip. Enbodinents of the present

i nvention have been described in detail %bove with reference nmade to the
drawi ngs, however, the specific structure of the present invention is not
linited to ddeaectB0ds MBALS 528 ihe sBARbANUESH éhlci];?yo%me clf&RPbSarlid P98 t he
spirit or 10 scope of the present invention, design nodifications and the
l'i ke may al L ngluded . he present invention. | NDUSTRI AL

APPLI| CABI Lla?@@ﬁgrep@g@lgﬁgcl} m‘%lll’]ti on can be applied to a sem conductor device
that is provided_ 15 with a sem conductor, ¢chip such as a sound pressure
sensor chip and Mofieaver areacselgeaiion sensppchip pdeseribedaboneas at exsmmle alcther i ng
the sanme, and to a lid frame that is used wth the sanme, and nakes it
possi bl e t cemidvnduaonchipd0E thowevemthepnestatanhvertiog isnattisniteddodhis andjinovenent
i n manufacturing efficiency when manufacturing a sen conductor device in

whi ch assenueiétit €rathe SéthidondiRtorichip03a6 @t lelst be PPrGdedPRIth b Abvirsg sarfiegect ed
with an 20 external space. 94 CLAIM5S 1. A sem conductor device conprising:

© PSSl S ABRS lPrial By gy 1 ce o L1

substrat e; 'S provi irst surface of
t he substrate so s to cover the sem condyctor chj ng.that. forns a holl ow
st apace. por s FRPABRES S e piied THOR BFLo TR ciebr HeR T ek a0 WY b
there is provided a substantially cylindrical aperture portion that extends
to the out gefesénde magde ththefdrawings paweverothe ispecifamsiructure of therpreseat invendionnd at a
di stal end thereof and that is connected to the first space portion;
is not limited to these embodiments and, insofar as they do not depart from the spirit or
10  scope of the present invention, design modifications and the like may also be included in

the present invention.

INDUSTRIAL APPLICABILITY
The present invention can be applied to a semiconductor device that is provided
15  with a semiconductor chip such as a sound pressure sensor chip and a pressure sensor
chip, and to a method of manufacturing the same, and to a lid frame that is used with the
same, and makes it possible to achieve a reduction in manufacturing costs and an
improvement in manufacturing efficiency when manufacturing a semiconductor device in
which a semiconductor chip that is placed in a space portion is connected with an

20  external space.



and a first resin nold portion that forns the first space portion via the
chip covering 1lid body and covers the substrate such that the aperture end
i s exposed, and that fixes the substrate integrally with the chip covering
lid body. 15 2. The sem conductor device according to claim1, wherein the
substrate is a circuit board and the segyconductor chip is electrically
connected to the circuit board. 3. The sSem conductor device according to
claim 2, wherein 20 the circuit board ppgesr ecessed portion that is forned
inthe first surface by hollowing out the circuit board in the thickness
direction thereof, the sem conductor chip is fixed to a bottom surface of
the recessed portion, and the chip covering lid body is fixed to the
circuit board in the vicinity of the recessed portion. 25 95 4. The

seni conduct &r devPASEMIFOREREAPHALVICS COMPrSiNg. wherein conductivity is inparted
to the chip covering |id body, and a shield conponent that has conductivity
is formed on the #bubstrateurf ace of the circuit board that is positioned in
the first space portion, and 5 the shield conponent is electrically

connectesl to the ghémicemdRtdreflip thet ibad¥d to Hfirst iR a6 OF heRdbitiaty; devi ce
according to claim2, wherein the circuit board is provided with: pad

o cctredes, |t 4 uBAGETa NPLAS A ko OREFRESIARDPIA Bt
REROLE A RN EINE Sk R
surrounds the semiconductor chip, and in which there is provided a substantially
cylindrical aperture portion that extends to the outer side of the first space portion and
10  has an aperture end at a distal end thereof and that is connected to the first space portion;
and
a first resin mold portion that forms the first space portion via the chip covering

lid body and covers the substrate such that the aperture end is exposed, and that fixes the

substrate integrally with the chip covering lid body.

15
2. The semiconductor device according to claim 1, wherein the substrate is a
circuit board and the semiconductor chip is electrically connected to the circuit board.
3. The semiconductor device according to claim 2, wherein

20 the circuit board has a recessed portion that is formed in the first surface by

hollowing out the circuit board in the thickness direction thereof,
the semiconductor chip is fixed to a bottom surface of the recessed portion, and
the chip covering lid body is fixed to the circuit board in the vicinity of the
recessed portion.

25



wiring portions that penetrate the circuit board and electrically connect
the pad electrodes to the electrode portions. 15 6. The sem conduct or
device according to claim1, wherein the substrate is a stage portion that
is separated froma lead franme, and the sem conductor device has el ectrical
connection | eads that are placed around 9§ peri phery of the stage portion
and that are fixed by the first resin nol'd portion such that 20 one end of

each el ectrical copaghicORcRRdelige SeRARRLI] d18M 2 Nendréihst resin nold
portion, and the sem conductor chip is electrically connected to the

el ectrical connecfj . - 1L NS L . ortidon. 7. The

sem conduct or dev%é:@ﬂgéé‘?g&gilrﬁggg%&glt%%]%lécéﬁeérnéﬁﬂqﬁqg’ déntgm conductor 25
device has: 96 a chip through hole that is forned.in osition t he
stage portion whef éhlfwecogmw%z}ﬁﬁqlél@w@%wwsls fermedem the Hest surce rates

in the thickness direction of the stage portion fromthe first surface to
t he second sineditibaardithatis positioned inghe fipst space poitha, &andom t he  first surface;
and 5 a second resin nold portion that is forned on the second surface of

the stage porti othe shittl ¢dmpoericis @lecirichily eshricerel hethe@bip¢bvetng RE Bo@f. t he
stage portion so as to forma second space portion that is connected to the
chip through hole. 8. The sem conductor device according to claim?7, wherein
t he second space 10 portion is forned by a stage covering |id body that

B R S L e E T TN T
body have conductivity, and 15 the sem conductor chip is fixed to one
surface of prwidedagith.portion in a state of
pad electrodes that are placed inside the first space portion and are electrically
10  connected to the semiconductor chip;
electrode portions that are placed on a second surface which is on the opposite
side of the circuit board from the first surface; and
wiring portions that penetrate the circuit board and electrically connect the pad
electrodes to the electrode portions.
15
6. The semiconductor device according to claim 1, wherein
the substrate is a stage portion that is separated from a lead frame, and
the semiconductor device has electrical connection leads that are placed around
a periphery of the stage portion and that are fixed by the first resin mold portion such that
20  one end of each electrical connection lead is exposed from the first resin mold portion,

and the semiconductor chip is electrically connected to the electrical connection leads

inside the first space portion.

7. The semiconductor device according to claim 6 wherein the semiconductor

25  device has:



being electrically insulated fromthe stage portion, and the chip covering
lid body is electrically connected to the stage portion. 10. The

sem conduct or device according to claim9, wherein 20 a chi p non-conductive
portion that is formed froman electrically non-conductive nmaterial is
provi ded on an inner surface of the chip govering lid body that faces the
sem conductor chip. 11. The seniconducto? devi ce according to claimS8,
wherein 25 the st ' 2 [ i pﬂgﬁ

conductivity, anoi 97p H?ﬁ%éggb%@g%%%ﬁgﬁér&g% %gl:f@hfoﬁglé%h? % onemggv}(lgraeglée of the
stage portign.in stat.e.of bein lLectrical ly insulated fromt st.age

or ¢ on. " aritdley BB 0 o e i andiBtann AR Srba e B8R he
stage portion., 5 12, The sem conductor device according to claim®6, wherein
the el ect ri PHior Famdbe fiswi sutieefo dhe serendswinface whishtin pn Ehe qppasite sideciremdhe 1 j cal
connection | eads are achieved using electrical wring that extends fromthe
sem conduct st srfape;tamdough t he stage portion in the thickness direction
thereof as far as the electrical connection |eads. 10 13. The sem conduct or

devi ce arcording 4 @céhdielinlbold WortidH thatds Yériied Gntthe Qiéehd SitfRe oBtHeQtaged in the
stage portion penetrating in the thickness direction thereof, andthe

el ectrical it S, 3 | i I i rJn Darf i t, in a
ctare 15 ofohefigtd BB S MARIERLE B b8 Bal BB a8l bf'a o4
to the stage portion so as to be exposed at one surface and at anot her

surface of ReNGIPAGRPYHPR thah sqomnegied ithe ARYP thiepghiBMlencl e, and with a first
wire that electrically connects together the sem conductor chip and the
insertion termnal portion, and with a second wire that electrically
connect s
8. The semiconductor device according to claim 7, wherein the second space
10  portion is formed by a stage covering lid body that covers the second surface of the stage

portion.

9. The semiconductor device according to claim 6, wherein
the stage portion and the chip covering lid body have conductivity, and
15 the semiconductor chip is fixed to one surface of the stage portion in a state of
being electrically insulated from the stage portion, and

the chip covering lid body is electrically connected to the stage portion.

10. The semiconductor device according to claim 9, wherein
20 a chip non-conductive portion that is formed from an electrically non-conductive
material is provided on an inner surface of the chip covering lid body that faces the

semiconductor chip.

11. The semiconductor device according to claim 8, wherein

25 the stage portion and the stage covering lid body have conductivity, and



together the electrical connection |eads and the insertion term nal portion.
20 14. The sem conduct or device according to claim7, wherein a diaphragmis
formed in the sem conductor chip and the chip through hole is fornmed facing
t he di aphragm and a connecting |lead that is displaced towards the second
surface side is connected 25 to the sta 9 portion, and the second resin
nol d portion is fixed to the second surface of 98 the stage portion so as

to envel op the el g@tsEnfRhdERONN istikel 8585 @ifict BFthG@fh%@%hi@ﬂ ih 8&fhte ofl5. The
sem conduct or device according to claim 14, wherein a bent portion that is

di spl aced tgx‘ﬁégfw{rﬁﬁlli i‘%ﬁ%@ﬁi‘@@ﬂ#&?ﬂﬂimﬁ Pﬁd stage portion 5 is forned

in an interne e por ting’l'ead. 16. The sem conduct or

devi ce according to claim 14, erei.n a suspended rtion that extends from
el de ond to an Wesheesarraed P tetabEdRoemass e inig s138¢ PPHAN; s provi ded
on the stage portion. 10 17. The sem conductor device according to claim 14,
wherein a conductive layer is forned on an inner surface of the chip
covering lid body. 18. The sem conduct or device according to claim 14,

wherein 45 a2f ol deHe pamitomucios devioy acteeingitordlainé, evtigeglhat e portion of the
el ectrical connection |eads, and a portion extending fromone end of the

grectrical CoNNecQfkckRaPconnbltidnd Setufle Bt s%ﬁ{iédxﬂﬁcﬂoﬁcﬁiphg&ﬂbe‘ééléc'?ﬂi&lt he

first space portion A sem conductor device conpris a stage
Formed i n ¢ FeepiebleRts £F oeitard Bialsin @l Vi fot Spnds BeHieona surfaces in
t he thickness direction thereof;
semiconductor chip through the stage portion in the thickness direction thereof as far as
the electrical connection leads.
10
13. The semiconductor device according to claim 12, wherein
a wiring through hole is formed in the stage portion penetrating in the thickness
direction thereof, and
the electrical wiring is provided with an insertion terminal portion that, in a state
15  of being electrically insulated from the stage portion, is fixed to the stage portion so as to
be exposed at one surface and at another surface of the stage portion via the wiring
through hole, and with a first wire that electrically connects together the semiconductor
chip and the insertion terminal portion, and with a second wire that electrically connects
together the electrical connection leads and the insertion terminal portion.
20
14. The semiconductor device according to claim 7, wherein
a diaphragm is formed in the semiconductor chip and the chip through hole is
formed facing the diaphragm, and

a connecting lead that is displaced towards the second surface side is connected

25  to the stage portion, and the second resin mold portion is fixed to the second surface of



a sem conductor chip that is fixed to the first surface of the stage portion
which is also a portion where the chip through hole is fornmed; 25 a chip
covering lid body that is provided on the first surface of the stage portion
99 so as to cover the sem conductor chip and that fornms a hollow first
space portion that surrounds the sem cogguctor chip; and a resin nold
portion that covers the first surface of "the stage portion so as to form
the first spagRgPbitiofRo¥s o éMvelophthPelc@igdlicBindctin RALY andhd chitictiag Radcover s
the 5 second surface of the stage portion so as to forma second space
portion that is connected to the chip through hole on the second surface of
the stage portion and forman aperture portion that connects the second
space portion to the outside, and that fixes the stage, portion integrally
with the ch]r£ cov%%@‘@“&“ﬁ%@?“%@%@(dmg}{g cladm ldoWlEHor  devi ce accordi ng
to claim19, wherein the second space portion is formed by a stage covering
lid body that cowehent portionthatmidispladeddewards thedfirst sugface side of the stagagottion st age
covering lid body is provided with the aperture portion. 15 21. The

sem conduct igforkdiif @n agemiedig pbdios lofithe cbnecihigieidn t he stage portion and
the chip covering |lid body have conductivity, and the sem conductor chip is
fixed to one surface of the stage portion in a state of being electrically
insulated fromthe stage portion, and the chip covering lid body is
electrically, conngcted.to the stage portion. .20 22, The sem conductor

devi ce accoi/Q:li ngnﬁlf Emigqndygtor aﬁé‘rgeeqcﬁorél“@ﬁpﬁl%ﬁﬂcﬁ'hﬁi?&i ve portion that is
formed froman electrically non-conductive naterial is provided on an inner

surface of the cldspended pogionithatisstends fiem af idecendith@n oytersurtard fther chi p.

second resin mold portion is provided on the stage portion.

10

17. The semiconductor device according to claim 14, wherein
a conductive layer is formed on an inner surface of the chip covering lid body.

18. The semiconductor device according to claim 14, wherein

15 a folded portion is provided in an intermediate portion of the electrical
connection leads, and a portion extending from one end of the electrical connection leads
to the folded portion is formed within the first space portion.
19. A semiconductor device comprising:

20 a stage portion having a first and a second surface;

a chip through hole that is formed in the stage portion and penetrates the first
and second surfaces in the thickness direction thereof;,

a semiconductor chip that is fixed to the first surface of the stage portion which
is also a portion where the chip through hole is formed,

25 a chip covering lid body that is provided on the first surface of the stage portion



25 100 23. The sem conductor device according to claim 20, wherein the
stage portion and the stage covering |id body have conductivity, and the
sem conductor chip is fixed to one surface of the stage portion in a state
of being electrically insulated fromthe stage portion, and 5 the stage
covering lid body is electrically connec%gd to the stage portion. 24. The
sem conduct or device according to claim19, wherein the electrica

connect i onsshal 1RBVer!the senf BordABE@H ehiprané MaP feid Al HiMo® Mist £ﬂa€@borﬁ69 g}%@ct ion

| eads are achieved using electrical wring that extends fromthe

sem conduct | portion in the thickness direction

t her eof as zgrr&gzsi&}%%éﬁggg%@?&caaﬁmgg%necti on | eads. 25. The sem conduct or
devi ce according to claim 24, erein M ring.thr h hole js formed in the
stage portion perPe{eP%h‘P?]‘H] POHiqn att???’ﬁrﬁg}é“s st i‘g'fa&F ng‘gis&getpﬁﬁwé‘éf’,as%d t he
electrical wiring is provided with an insertion termnal portion that, in a
state of bermghefistspace pbitioniwiastheahipdcovenng it body, apdthadalse covers thef i xed t o
the stage portion so as to be exposed at one surface and at another surface

of the st agsched §urfide bf thelshige \WoftionGo ab Iid Rt se8bid spabélpatibh tiut is donhedted €
that electrically connects together the sem conductor 20 chip and the

| nsertion tgy Elgka tllt%ﬁgéljxeﬁ&e oft Mk Webth Girfaee BMF‘éiagg pBH@Btaﬁh Frin M?éell)'%lre

connects toget ectrical connectrion ads an e I nser

term nal porti.on,, 26. The sem conductor .deyice accordi to claim19,

wherei n a" dPAAR Higheomnerts HERFerTH SPHEE BUHPE o he cbbidec M Akes e Fh% ¢ hr ough
hole is 25 fornmed facing the diaphragm and 101 a connecting lead that is
di spl aced t powipaintegiallyswibtle chip eenesinglidgdody. t he st age

10 20. The semiconductor device according to claim 19, wherein the second space
portion is formed by a stage covering lid body that covers the second surface of the stage
portion, and

the stage covering lid body is provided with the aperture portion.

15 21. The semiconductor device according to claim 19, wherein
the stage portion and the chip covering lid body have conductivity, and
the semiconductor chip is fixed to one surface of the stage portion in a state of
being electrically insulated from the stage portion, and
the chip covering lid body is electrically connected to the stage portion.
20
22. The semiconductor device according to claim 21, wherein
a chip non-conductive portion that is formed from an electrically non-conductive
material is provided on an inner surface of the chip covering lid body that faces the
semiconductor chip.

25



portion is connected to the stage portion, and the electrical connection

| eads are placed in the vicinity of the stage portion, and the resin nold
portion has a first resin layer that covers the first surface of the 5 stage
portion so as to formthe first space portion via the chip covering lid
body, and has a second resin |ayer that rnms the second space portion and
the aperture portion on the second surface of the stage portion and that

covers the sgcondTgdidnfieshddbtor ABvied #4BrdisY td PIm 50 varrdi® envel op the
el ectrical connection | eads and the connecting lead. 10 27. Alid frane that

is used in a sem . ' t. .S Con 1 hat

sem conduct or chi%g{g ﬂdgg bgﬁg’gg\c{}hgﬁe {t% C(S’%’ gré@@?é@?@% C§H$‘}QP§F€§B& ace of a
circuit board and, is alsg electrjcally conne¢ted thereto is covered by
resin via a hol | oW%ﬁ%@n%mq@mls i e rme LhEcs phithe stage PPRIOR AR SO t h a
lid body that is provided on the first surface side 15 of the circuit board
so as to cobeing tleetrivally nenldtedtfoom thei spageportidnaend or ns t he space portion, and
with a substantially cylindrical aperture portion that protrudes fromthe

lid body to the gdistigesbeteingflidibtRlyipelearibally dodRected RSthé tagPpsttibhe space
portion to the outside. 28. The Ii1d frame according to claim27, wherein

the lid body has conductivity. 20 29. The lid frame according to claim 27,
wherein the aperture portion is forned so as to be elastically deformable

relative to,the |id body. 30. sem conductor. .device conprising: 25 a

CFrcui & boath 105he STSRAGio BT SCAT Idlaiph L PG Lop of and 1 xed to
one surface side in the thickness direction of the circuit board and is also
el ectrical |y connthetelegtridabeannections between sheesenfieandietopthip end the dlestriesl t he one

surface side of the circuit board and that also covers the sem conduct or
chi p; and connection leads are achieved using electrical wiring that extends from the

10  semiconductor chip through the stage portion in the thickness direction thereof as far as

the electrical connection leads.

25. The semiconductor device according to claim 24, wherein
a wiring through hole is formed in the stage portion penetrating in the thickness
15  direction thereof, and
the electrical wiring is provided with an insertion terminal portion that, in a state
of being electrically insulated from the stage portion, is fixed to the stage portion so as to
be exposed at one surface and at another surface of the stage portion via the wiring
through hole, and with a first wire that electrically connects together the semiconductor
20  chip and the insertion terminal portion, and with a second wire that electrically connects

together the electrical connection leads and the insertion terminal portion.

26. The semiconductor device according to claim 19, wherein
a diaphragm is formed in the semiconductor chip and the chip through hole is

25  formed facing the diaphragm, and



5 aresin nold portion that is placed so as to provide a holl ow space
portion between itself and the sem conductor chip via the lid body frane,
and that fixes the «circuit board integrally with the |lid frane, wherein a
lid body that is provided on the circuit board and fornms the space portion,
and protruding portions that extend frqﬁlthe lid body in the thickness
direction so as to 10 protrude towards the outer side froma top surface of

the space porti on,connéting % tﬂéﬁi ai'splaeeaqoﬁgquitws%c@ﬁ@sﬁfaeeaag ﬁg&etsﬂfgeout si de

of the resin nold portion are fornmed I1nthe lid franme. 31.

sem conduct or.. deyi rdin Q. cl ai rein. the.senlcon tor. 15
chip 1spr TSN Rt o edehobdH hd the JORGH Codfi IR EHE PR e by
hol | owi ng out . one surface of .the circuit board in the thickness direction
t her eof , arfEeYlﬁE‘ltWiﬁther%{?&eR%Tl%§P i oned so as to span across the recessed
portion. 32. The sem conductor device according to claim 30, wherein the |lid
body has 20 condhbetesinimgld partibnchas kifsstdesio tgyenthat caviesstthé fisst sunfabeaifithe t y and
that together with the Iid body surrounds the space portion including the

sem conguctspigeGdition o 4316 fdrite Gibst lsPeGPortidl via tHeRhiFeoveriflg lid®oayliafd Has
conmponent is electrically connected to the lid body. 25 103 33. The

sem cONAUCt L ouleGe IARE RLAKSMhs e SLohIA0 pBEShe 1R LRGN Grap  hol e

t hat penetrates 1 n ness direc econes narrower as |
approaches the ., o end side of the circuit board is farned . in the circuit
bbb - and SO OHare BNE pae Bortn fad 1af Hviers i scion syrianch e AERATIT o o
portion via an 5 aperture portion |ocated on the side of the through hole
where it beeastsemetapdhie elertsicalopnedtion l¢ads pud therponnentisg dgadhol e.

10 27 A lid frame that is used in a semiconductor device that is constructed such that a
semiconductor chip that placed on top of and fixed to a first surface of a circuit board and
is also electrically connected thereto is covered by resin via a hollow space portion,
wherein

the lid frame is provided with a lid body that is provided on the first surface side

15  ofthe circuit board so as to cover the semiconductor chip and that forms the space

portion, and with a substantially cylindrical aperture portion that protrudes from the lid

body to the outer side of the space portion so as to open the space portion to the outside.

28. The lid frame according to claim 27, wherein the lid body has conductivity.
20
29. The lid frame according to claim 27, wherein the aperture portion is formed so

as to be elastically deformable relative to the lid body.

30. A semiconductor device comprising;

25 a circuit board;



34. The sem conductor device according to claim 30, wherein the circuit
board is provided with pad el ectrodes that are placed on one surface side
of the circuit board so as 10 to be exposed to the space portion, and that
are electrically connected to the sem conductor chip, electrode portions
that are positioned so as to be exposed ab anot her surface side in the

t hi ckness direction of the circuit boar& and wiring portions that are

pl aced insi de t he, ghiiédHalic PR 1R PlabiPbn R FREA 1o o uFABNGAL irf Mget her

the pad el ectrodes and the ele e portions. The sem conduct or device

et ong \Riskns Musctior H5hE Ll Koafq &5 345 ﬁ%&f&f&@% Lo REBAMARE " ne

space portion. 20 36, Alid frame that is used in a seni conductor device
that is constructalf @'@F@ﬁthaﬁbﬁplﬁced%ﬁpﬁBﬁ@‘ﬁépéﬁuéﬁeﬁlqetﬁﬁhwléﬁ@ééom andp of

and fixed to a one surface side of a circuit board in the thickness
di rection tthetralsf covers the semhisondeicterichipcand y connected thereto is covered by
resin via a holl ow space portion, wherein 25 the lid franme is provided with

a lid bady that izsrefihoidldpertion thites ?la@edsgératsasprosﬁdéed H&ltbw &facéd pértiohr cui t
board so as to cover the sem conductor chip and that forns the space

por i 0N anibbd RIS L i B RP S %ﬁg@ i§'5bg frafe O s f o0y Lo the

outer side O € spac and e ness
direction from p end ortl f. the lid body 5 37. The lid frane
accor di ng t9reuft Z’P 3Btegw1.‘§m§ﬂ}131m3 frame, Bd8TFithas conductivity. 38. The lid

frame according to claim 36, wherein the protruding portions are formed so
as to be el asti ca lid/batisfthatrinprayidedicatthe eircuit hdaed anidcfobrosishe space portion, and

protruding portions that extend from the lid body in the thickness direction so as to
10  protrude towards the outer side from a top surface of the space portion, and whose distal
end portions are exposed to the outside of the resin mold portion are formed in the lid

frame.,

31. The semiconductor device according to claim 30, wherein the semiconductor
15  chip is placed on the bottom surface of a recessed portion that is formed by hollowing out
one surface of the circuit board in the thickness direction thereof, and

the lid frame is positioned so as to span across the recessed portion.

32. The semiconductor device according to claim 30, wherein the lid body has
20  conductivity, and
a shield component that has conductivity and that together with the lid body
surrounds the space portion including the semiconductor chip is provided on the circuit
board, and
the shield component is electrically connected to the lid body.

25



10 39. A nethod of manufacturing a sem conductor device that is used to
manuf acture a sem conductor device that is constructed such that a

sem conductor chip that placed on top of and fixed to a first surface of a
circuit board and is also electrically connected thereto is covered by
resin via a holl ow space portion, conpri 3ng: 15 a frame preparation step in
which a frame is prepared that has a |id Dody that together with the

circuit boaggl forqge {dAficSRRCRr BEViL: AordiiEd ddiin f@%ﬁréﬁ'?%@%}?ﬁﬁdgﬁhi the

cylindrical aperture portion that protrudes to as to exten

al | ove - tne R PR Th bSalcRResE Rite R o beBemt il B Fappti IR

step in which the lid frane.is placed on top .of qone end side of the circuit
board such Phea%ndm@?ﬁtgesﬁaytm%issf% igdhs elppvdthaset aBdhi p; a pressing step
in which the circuit board and the Iid frane are sandwi ched in the

t hi ckness di r ect i amanehorpgrtion that istfopmedudtegellyomitinthiedssin avodd portiapeidar e end
of the aperture portion is closed off by one nold and the aperture portion

is al so pregstirépartioh locattd dnliBe §itlé 6Fiht thoagihdly whtsit 68@niBIdirodefis105 a
nol ding step in ich aresin nold portion1s forned by filling a gap that

is formed b Ld body, the aperture portion, and the
b0 ok

circuit boa resin. The net hod of manufacturing a sem conduct or
device according to claim39, wherein, prior to the pressing step, there is
provi ded a sheet placenent step in which an elastically defornable sheet in
the shape of a thin filmis placed between the one nold and the aperture
end of the 3pert ufke gamriconshyctor devige acrhedingtoralaimoiO, iwherdimtheinincniy baard is
sem conduct or device according to claim40, wherein, after the nolding
step, ther epigvidedwitiopatl decides thahas iplaioed bepné surfioe side af the circuit board so as
10  to be exposed to the space portion, and that are electrically connected to the
semiconductor chip,
electrode portions that are positioned so as to be exposed at another surface
side in the thickness direction of the circuit board; and

wiring portions that are placed inside the circuit board and that electrically

15  connect together the pad electrodes and the electrode portions.

35. The semiconductor device according to claim 34, wherein the electrode portions
are placed in positions where they do not overlap in the thickness direction with the
space portion.

20
36. A lid frame that is used in a semiconductor device that is constructed such that a
semiconductor chip that placed on top of and fixed to a one surface side of a circuit board
in the thickness direction thereof and is also electrically connected thereto is covered by
resin via a hollow space portion, wherein

25 the lid frame is provided with a lid body that is provided on the one surface side



sheet - shaped screening seal that closes off the aperture end is adhered to
the aperture end of the aperture portion. 15 42. A nethod of manufacturing
a sem conductor device conprising: a franme preparation step in which a | ead
frame is prepared that is forned by a thin nmetal plate in which a
substantially pl ate-shaped stage portion 40N one surface of which is
nmounted a sem conductor chip, and | eads y%at are positioned on the periphery

of =~ the stagenpefrbliPhodd So hﬂor't%@erttHQQélﬂl%Bncﬁﬁtcﬁf chi QhatToims m@‘égdc@ whi ch
chip through holes are 20 forned in the stage portion that penetrate in the

thi ckness déérg gh’t and Vslnleé dlng pgpt‘,()?lf ﬁl'galf' ?f tr%'ae %rto th'e rl‘id%'dg I?o {hg%ﬁé? rg}'d% %rf‘d uct or

chip is adh 0 one age p i on so

superinposed in the thickness rectiqn nthe Chlp hrough hol es; a_ wiring
step in whi 8’!‘75?#@ p@&lﬁ%ﬁoﬁmnédﬂlehﬁrﬂn Shecthickess diection EoTmRdeR #9 ROTHIGN 0D

connected together; 106 a chip lid body placenent step in which a chip
covering |ithedddpodys pl aced on one surface of the stage portion so as to
cover the sem conductor chip, and a hollow first space portion that
surrounds the sem conductor chip is formed by the chip covering Iid body
and the stage portion; and 5 a nolding step in which a resin nold portion is

formed in waych tfg 5 e aQ&{r{ji'ng ﬁltapﬁ {Sexgﬂe?em"%h‘é’lé& BSayFRlsRofidle Ziﬂz[tgg id

body are fixed in a S|ng e uni |'eads are expose

outside and such that the chip through holes are connected from the ot her
surface to the outside. 10 43. A nethod of manufacturing a sem conduct or
device conprising: a frame preparation step in which a lead frame is
prepared th38. is Thshdfamg agcordingto platm B6,pvhareinithe pstroding pottinns are foamed

pl at e-shaped stage portion, on one surface of which is nmounted a

sem COl’ldUCtSﬂasxbibﬁ,elaaﬁchlly&ibﬂﬁrmbfetrehﬁeetw&'eﬂi'd(bbdyl on the periphery of

10
39. A method of manufacturing a semiconductor device that is used to manufacture
a semiconductor device that is constructed such that a semiconductor chip that placed on
top of and fixed to a first surface of a circuit board and is also electrically connected
thereto is covered by resin via a hollow space portion, comprising:

15 a frame preparation step in which a frame is prepared that has a lid body that
together with the circuit board forms the space portion, and that has a substantially
cylindrical aperture portion that protrudes to as to extend further in the thickness
direction from the top end portion of the lid body, and that allows the space portion to be
open to the outside;

20 a frame placement step in which the lid frame is placed on top of one end side of
the circuit board such that the lid body covers the semiconductor chip;

a pressing step in which the circuit board and the lid frame are sandwiched in
the thickness direction by a pair of top and bottom molds, and an aperture end of the
aperture portion is closed off by one mold and the aperture portion is also pressed against

25  the circuit board by this one mold; and



the stage portion are joined together as a single unit, and in which chip

t hrough holes are 15 fornmed in the stage portion that penetrate in the

t hi ckness direction thereof, a chip adhesion step in which the sem conductor
chip is adhered to one surface of the stage portion so as to be
superinposed in the thickness direction ﬁ? the chip through holes; a wiring
step in which the sem conductor chip and the |eads are electrically 20

connect ed t oget heg mofiifg'step id WhidRdYedth Aok BotioR ISR rhdd WFifithe SpitRatGOVeET i Ng
lid body is placed on ©one surface of the stage portion so as 10 cover the

sem conduct [ o)l fi i [ roun t he
sem conduct gd;rmgﬂ :bg ’t}ilez&%orﬁ(r)rlgdihﬁ 31 Wtq?ggl’?h? 3 e?@l\(r;e: (lplﬁéﬁl al%g tﬁ%‘%%ﬁl} %tg) it 39(#?@& st age
portion; 25 a stage |id body placenment step in which a stage covering lid
body is pl at&® on 107 the other surface so as to cover the other surface of
the stage portion including the chip through holes, and a hol |l ow second
space portion is forned by the stage covering |id body and the stage
portion; and a nolding step in which a resin nold portion is forned in which

the stage 54@ort i Die methed lof afdaufatineing Aisemiver@idtoidvicd abestilingasdlaihg9st age
covering lid body are fixed in a single unit such that the | eads are

exposed to I 3 { i 1 ed to

the out s de "heisht PALER (AEBreRAD ek Aherk Mprolidph a SRAF BlecBfiEh ol th SAfRRER ) 1 7
body. 10 44.., A nethod of ufacturjn sem conduct or. devi ce conprising: a

rame prepataticaly SBEEREbIE Aot e Slard of p 38 1 Pl bewPrEfhe 0 i by
thin netal plate in which a substantially plate-shaped stage portion, on one
surface of anghiheaperturpsndhobihe aperture pori@nct or chi p, and | eads that are

positioned on the periphery of the stage portion are joined together as a
single unit, and in which chip through holes and

10 41 The method of manufacturing a semiconductor device according to claim 40,
wherein, after the molding step, there is provided a seal adhesion step in which a
sheet-shaped screening seal that closes off the aperture end is adhered to the aperture end

of the aperture portion.

15 42, A method of manufacturing a semiconductor device comprising:

a frame preparation step in which a lead frame is prepared that is formed by a
thin metal plate in which a substantially plate-shaped stage portion, on one surface of
which is mounted a semiconductor chip, and leads that are positioned on the periphery of
the stage portion are joined together as a single unit, and in which chip through holes are

20 formed in the stage portion that penetrate in the thickness direction thereof;,

a chip adhesion step in which the semiconductor chip is adhered to one surface
of the stage portion so as to be superimposed in the thickness direction on the chip
through holes;

a wiring step in which the semiconductor chip and the leads are electrically

25  connected together;



15 a wiring through hole are fornmed in the stage portion that penetrate in
the thickness direction thereof; a chip adhesion step in which the

sem conductor chip is adhered to one surface of the stage portion so as to
be superinposed in the thickness direction on the chip through holes; 20 a
term nal portion nmounting step in which jjsertion term nal portions that
have conductivity are nounted on the stage portion so as to be exposed from

both surfaces of ;&g iHREE pReEhERN e A WHh ¥EHiD BOvdriig MY @'ace%.i_ dd 1 st
wiring step in which the sem conductor chip and the insertion term nal

Clep - wni o uFERE bR el ROBROS B i Ak B seibofafiuiid, Rad RBAIR F™ 1

stage portion so as to cover the seni caonductqr chip,, and a hollow first
space port i CE mwgm%mwdﬁﬂg EBWsNGReIaE sup l%grrﬂedéyaw&hwoaryr% dchip

covering lid body and the stage portion; a second wiring step in which the
| eads and t beslyianddhe stage pastion;sal portions are 5 electrically connected
together; and a nolding step in which a resin nold portionis forned in

which the stage Ppmoldimstep iewhichdsesimmdld pertion isfoapsdin vitich thé sepdy are
fixed in a single unit such that the |eads are exposed to the outside and

such t hat tﬁk%g’f&&kﬂe fe?ﬂ%ﬁ.ﬂc‘g}ﬁ%%&u%&eﬁﬂgH&%B&Qarferﬂ%htix?ﬁ singfreﬂs-ﬁt <ih tRE et © the

out side. 10 e acturing a sem conduct evi ce conprising:
a frame preparation st in which | ead franmge i repared that is formed by
2 LA her B SRS fashe ot dhod suctriad e sfrobER et chBieci BTN on
one surface of which is nounted a sem conductor chip, and | eads that are

posi ti oned e othes sydade e theyoutgide.

10 43, A method of manufacturing a semiconductor device comprising:

a frame preparation step in which a lead frame is prepared that is formed by a
thin metal plate in which a substantially plate-shaped stage portion, on one surface of
which is mounted a semiconductor chip, and leads that are positioned on the periphery of
the stage portion are joined together as a single unit, and in which chip through holes are

15  formed in the stage portion that penetrate in the thickness direction thereof;

a chip adhesion step in which the semiconductor chip is adhered to one surface
of the stage portion so as to be superimposed in the thickness direction on the chip
through holes;

a wiring step in which the semiconductor chip and the leads are electrically

20  connected together;

a chip lid body placement step in which a chip covering lid body is placed on
one surface of the stage portion so as to cover the semiconductor chip, and a hollow first
space portion that surrounds the semiconductor chip is formed by the chip covering lid
body and the stage portion;

25 a stage lid body placement step in which a stage covering lid body is placed on



15 the stage portion are joined together as a single unit, and in which chip
t hrough holes and a wiring through hole are fornmed in the stage portion
that penetrate in the thickness direction thereof; a chip adhesion step in
whi ch the semi conductor chip is adhered to one surface of the stage portion
So as to be superinposed in the tthkﬂEﬁ% direction on the chip 20 through
hol es; a terntnal portion nounting step i Z whi ch insertion termnal portions

t hat have r j . exposed
pﬁtes:ttﬁgacu? 3 B FRIPIESURR shiffee o ARSI i tﬁauagtﬁttﬁe pﬁp P

from both surfaces he stage portlon V|a t rou

25' por {1 onciHigHERdeleh P10l V7R G BGEk iR BB s Yage JOFpa, " ™

pl acenent step in which a chip overlng I|d body is pIaced on one surface of
the stage p‘?ﬂ‘g'iaéat@“os"%&eﬁ%u%\?éa t he senmiconductor chip, and a hollow first
space portion that surrounds the sem conductor chip is fornmed by the chip
covering lid bodymaldihg step stwiyeh poesin mpld gortiors sdomaedainrwhich thestagen whi ch
the |l eads and the insertion termnal portions are electrically connected

t oget hers  apgition] ehd lefldS) eHEYchiY @SRRA1Id DobaY ahd thhitade RvertimOkRd BeWe4rk fisted ird body

is placed on the ot her surface so as to cover the other surface of the

St 202 Por L1 PnkRShH ekl e sluPyrc doRUao IR BRiasD Achfld B ASCRR, Space

portion is age covering Il e stage portlon

and a noldin ste ich a resi.n nmold portion n which the
stage por PHon tsmafpw%e thet%m@hwa aea%rtlﬂﬁgomoat %naﬁg tb@wgtpage
covering lid body are fixed in a single unit such that the |l eads are
exposed t o eaveringllid bddy.and such that the first space portion is exposed to
the outside via an aperture portion that is formed in the chip

10 44 A method of manufacturing a semiconductor device comprising:

a frame preparation step in which a lead frame is prepared that is formed by a
thin metal plate in which a substantially plate-shaped stage portion, on one surface of
which is mounted a semiconductor chip, and leads that are positioned on the periphery of
the stage portion are joined together as a single unit, and in which chip through holes and

15  awiring through hole are formed in the stage portion that penetrate in the thickness
direction thereof;

a chip adhesion step in which the semiconductor chip is adhered to one surface
of the stage portion so as to be superimposed in the thickness direction on the chip
through holes;

20 a terminal portion mounting step in which insertion terminal portions that have
conductivity are mounted on the stage portion so as to be exposed from both surfaces of
the stage portion via the wiring through hole;

a first wiring step in which the semiconductor chip and the insertion terminal
portions are electrically connected together;

25 a chip lid body placement step in which a chip covering lid body is placed on



15 covering lid body. 46. A nethod of manufacturing a sem conductor device
that is provided with a sem conductor sensor chip in which is forned a

di aphragmthat is deforned when pressure is applied thereto and that
detects the pressure in accordance with the 20 deformati on anount, in which
a lead frane is prepared that is providq%smﬁth a substantially plate-shaped
stage portion in which a through hole is provided, connection |eads that

have one enghddpfhcd &f thé %?@ﬁéﬁ@n"s@ a$ REcovEAHB s@Ricbh@tt@Wip, BAd a RUMGRR Fistt he
stage portion in an el evaled state, and a |ead that has one end placed in

the vicinit [ I i LISk, t have
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fastened onto thﬁ %qead frape such that this protruding portion is inserted
into the t P RAfARE HageprtOMty of the pair of first molds is filled with a
first resin, at a stage when a first sealing resin |layer that forns a

boundary around e ®comhwiring step inivahich thetleads ahdtHednsertiontermsinakportionsrre

connected with the through hole by neans of the protruding portion and that

seal s the séle@ficdl§donfected togettenasdt i on | eads, and the |ead has been
formed, the sem conductor sensor chip is adhered to the stage portion wth

t he di aphragm bei mﬂ%e - f.ac . . SO or sensor
chip and the | eadéllgﬂat %éﬂe)%p‘g@g%ag%"gﬁ?og sdér;ﬁ?l@gggn%%ﬁflhe }igﬁglﬂl%t resin
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that is provided with an aperture portion that connects this space to the
out si de hasletrdseaie pnasedto the outsiderand sychsthat the ghip dhriongh hgle is cannected frem theal i ng

resin layer and the lid body are held together as a single unit using a pair
of second nathélssuifacatodhé betsidenol ds are then fastened together, and

10
45. A method of manufacturing a semiconductor device comprising;

a frame preparation step in which a lead frame is prepared that is formed by a
thin metal plate in which a substantially plate-shaped stage portion, on one surface of
which is mounted a semiconductor chip, and leads that are positioned on the periphery of

15 the stage portion are joined together as a single unit, and in which chip through holes and
a wiring through hole are formed in the stage portion that penetrate in the thickness
direction thereof,

a chip adhesion step in which the semiconductor chip is adhered to one surface
of the stage portion so as to be superimposed in the thickness direction on the chip

20  through holes;

a terminal portion mounting step in which insertion terminal portions that have
conductivity are mounted on the stage portion so as to be exposed from both surfaces of
the stage portion via the wiring through hole;

a first wiring step in which the semiconductor chip and the insertion terminal

25  portions are electrically connected together;



by filling a cavity of the pair of second nolds with a second resin, a
second sealing resin layer is formed that is adhered to the first sealing
resin | ayer so as to cover the outer surface of the |lid body while

mai ntai ning a state of connection between the space and the outside. 20 47.
A nmet hod of manufacturing a seniconductohxpevice that is provided with a
sem conduct or sensor chip in which is forned a diaphragmthat is deforned

when pressure is;gppliidebdy peicsinentewsp ihReticlHls lﬂﬁfﬁ&érh% 1{2{@&@5 Blacéd on

t
accordance with the deformation anount, in which 25 a lead frane is
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portion in e is pro , connection have one
end that is connected to the stage .portion and {hat support the stage
portion in éwcspewpégat§yaf>@3ds EETCONdSEEOr Ftp T Rmeh BY hip GeNeEing i he
vicinity of the stage portion, using a pair of first nolds that have a

prot rudi ng pody dnsithpstegeé pertionn one of the 5 nolds, the nolds are fastened
onto the lead frame such that this protruding portionis inserted into the

through %ol e, a cavécoud airiig)epin Whieh the lesds andtkisinkértibh tdr@khalpbitions ader st
resin, at a stage when a first sealing resin |layer that fornms a boundary

around a holRq iRy tReltB@iodethePPEN tO the outside so as to be connected
with the thlreoﬁgrgl}g ??f)i;e Bygmaognse’lo of the protruding portion and that seals

the stage portion, the.connection |eads nd the | ead. has,been forned, the
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di aphragm bei ng made to face the through hole, the sem conductor sensor chip
and the | eathedibsr spefacexsocs del ceier thergshersurfacecef the stageportipn cluding the shial i ng

| ayer are electrically connected, 15 at a stage when a |id body that fornms a
space in a grahghthadsatml @iholleaw sévend space portion is formed by the stage covering lid

10  body and the stage portion; and
a molding step in which a resin mold portion is formed in which the stage
portion, the leads, the chip covering lid body, and the stage covering lid body are fixed in
a single unit such that the leads are exposed to the outside and such that the first space
portion is exposed to the outside via an aperture portion that is formed in the chip

15  covering lid body.

46. A method of manufacturing a semiconductor device that is provided with a
semiconductor sensor chip in which is formed a diaphragm that is deformed when
pressure is applied thereto and that detects the pressure in accordance with the
20  deformation amount, in which

a lead frame is prepared that is provided with a substantially plate-shaped stage
portion in which a through hole is provided, connection leads that have one end that is
connected to the stage portion and that support the stage portion in an elevated state, and
a lead that has one end placed in the vicinity of the stage portion,

25 using a pair of first molds that have a protruding portion provided on one of the



sem conductor sensor chip and covers this space has been nounted on the
first sealing resin layer, the first sealing resin layer and the |lid body
are held together as a single unit wusing a pair of second nolds and these
nol ds are then fastened together, and by filling a cavity of the pair of
second nolds with a second resin, a se_ccdxﬂg 20 sealing resin layer is forned
that covers the outer surface of the |lid body and s adhered to the first
seal i ng resyB|dsaH8 molds are fastened onto the lead frame such that this protruding portion is
inserted into the through hole,
a cavity of the pair of first molds is filled with a first resin,
at a stage when a first sealing resin layer that forms a boundary around a
5  concave portion that is hollowed out so as to be connected with the through hole by
means of the protruding portion and that seals the stage portion, the connection leads, and
the lead has been formed, the semiconductor sensor chip is adhered to the stage portion
with the diaphragm being made to face the through hole,
the semiconductor sensor chip and the lead that is exposed at a top surface of the
10 first resin sealing layer are electrically connected,
at a stage when a lid body that forms a space above the semiconductor sensor
chip and covers this space and that is provided with an aperture portion that connects this
space to the outside has been mounted on the first sealing resin layer, the first sealing
resin layer and the lid body are held together as a single unit using a pair of second molds
15  and these molds are then fastened together, and
by filling a cavity of the pair of second molds with a second resin, a second
sealing resin layer is formed that is adhered to the first sealing resin layer so as to cover
the outer surface of the lid body while maintaining a state of connection between the
space and the outside.
20
47. A method of manufacturing a semiconductor device that is provided with a
semiconductor sensor chip in which is formed a diaphragm that is deformed when
pressure is applied thereto and that detects the pressure in accordance with the

deformation amount, in which

25 a lead frame is prepared that is provided with a substantially plate-shaped stage
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portion in which a through hole is provided, connection leads that have one end that is
connected to the stage portion and that support the stage portion in an elevated state, and
a lead that has one end placed in the vicinity of the stage portion,

using a pair of first molds that have a protruding portion provided on one of the
molds, the molds are fastened onto the lead frame such that this protruding portion is
inserted into the through hole,

a cavity of the pair of first molds is filled with a first resin,

at a stage when a first sealing resin layer that forms a boundary around a hole
portion that is open to the outside so as to be connected with the through hole by means
of the protruding portion and that seals the stage portion, the connection leads, and the
lead has been formed, the semiconductor sensor chip is adhered to the stage portion with
the diaphragm being made to face the through hole,

the semiconductor sensor chip and the lead that is exposed at a top surface of the
first resin sealing layer are electrically connected,

at a stage when a lid body that forms a space in a sealed state above the
semiconductor sensor chip and covers this space has been mounted on the first sealing
resin layer, the first sealing resin layer and the lid body are held together as a single unit
using a pair of second molds and these molds are then fastened together, and

by filling a cavity of the pair of second molds with a second resin, a second
sealing resin layer is formed that covers the outer surface of the lid body and s adhered to

the first sealing resin layer.





