~; CDe3el Onl -">6Tn! & 5 TECHNI CAL FI ELD The invention relates to a
conponent nodul e used for various el ectronic equipnment and conmuni cations
equi pnent. BACKGROUND ART 10 A conventional conmponent nodule illustrated in

Fig. 9 i mOTUIRE3/07598ui t board 21 nounting conponent 23 at Iﬁwmwﬂﬂmmm,mﬁe
of the board, grounding el ectrode 24 having a recess shape i de
of circuit board 21, and netal case 22 covering nounted conponentsssd. Met al
case 22 has a terminal inserted and connected to grounding el ectrode 24
with a solder to 15 el ectrical | yDHSERIPTH2NNodul e. Since is
soldered to the side of circuit board 21 of the conventi ongmlmﬂﬂuwmmwm

modul e, circuit board 21 needs to have a thickness to support nghad« case
22. Metal case 22 nay contact co?onent 23 mounted on circuit board 21,

t hus causi ng short-circuiti nfOMPQNENDMODIALED external stress to the

board, thus causing malfunction of a circuit. Therefore, nmetal case 22 is
taller than conponent 23 for avoiding such incidents. Additionally, since

the term nal of metal case 22 | e a term nal component on the
side 8f circuit board 21 at se@@éﬁ&gémgiég%l earance between circuit
board 21 and tal case 22 is needed for 25 ﬁ{eveat'ing rgr#]ailg case 22 from
contact a circfft IPEE, 1§ eéog‘boﬂeﬁ?m?§n8 bBLFY D 14 8T ¥R Ur e
prevents the nmodul e.frombei,ng thin.and from.manufactured easily, and

br event s SRGTERCEEBMER} A3 ompuiGions GPRBET 3P03/ 07508 2 shi el di ng

effect. SUVMARY OF THE | NVENTI ON A nodul e i ncl udes a conponent, a circuit
board having the conponent 5 nounted thereon, a first grounding pattern

formed on an outernost periph ortion of the circuit board,
a first sealer provided on thggéq}gﬁﬁ(ﬁggg‘%%élﬁd havi ng a di nensi on

proj ggted on A%n%ﬁﬁﬁ%%lng e &e&“&oﬂul@%}ﬁﬁstﬁréﬂeﬁ‘ i?xOFFg;.@ﬁlcw&esS@i?é\ﬁ{ and

connected to the grou ttern. The dinension of the first dealer is

smal | er thiaRdam ituitife S6aBoRLAN291atl1BEstLoh G i80ioF thedfodrd, TBoundid Seal er
is made of first resin and sealing the conponent. The nodul e has a 1ow

profil e agldetrsda@amintifl a fdtesd JRalpe BiRnidd BRSCRIABTI kit holr DRAVIMNG 15

Fig. 1 is a perspective view of a conponent nodul e in accordance with
Exenpl ar ymetdlodhge a2 tovérihhempuasedtcompyintons. FiMetad tfsed 22 has a

cross-sectional view of the nodule along line 2-2 shown in Fig. 1. Fig. 3
i s a charterfminat imgeatddngnd lvoahdtited tef fHrecinsling edendrddes24 with a solder to
15 electrically shield the module.
Since metal case 22 is soldered to the side of circuit board 21 of the
conventional component module, circuit board 21 needs to have a thickness
to support metal case 22. Metal case 22 may contact component 23
mounted on circuit board 21, thus causing short-circuiting, or may apply an
20 external stress to the board, thus causing malfunction of a circuit.
Therefore, metal case 22 is taller than component 23 for avoiding such
incidents. Additionally, since the terminal of metal case 22 is connected to
a terminal component on the side of circuit board 21 at several points, a
clearance between circuit board 21 and metal case 22 is needed for
25  preventing metal case 22 from contact a circuit pattern and component 23 on

board 21. This structure prevents the module from being thin and from

manufactured easily, and prevents the case from providing a sufficient



20 Fig. 4 is a cross-sectional view of another conponent nodule in
accordance with Enbodinent 1. Fig. 5 is a perspective view of a conponent
nodul e in accordance with Exenplary Enbodi nent 2 of the invention. Fig. 6
is a crosReFEIPOBMTaP8 vi ew of the nodule at line 6-6 shown in Fig. 5. 25
Fig. 7 is a cross-sectional view of angther conponent nodul e in accordance
with Enbodinment 2. Fig. 8 is an enlarged view of the nodul e in accordance
W th PCT/ JP03/ 07598 3 Enbodinent 1. Fig. 9 is a perspective view of a
convent i oshieldiogedieent nodul e. DETAI LED DESCRI PTI ON OF PREFERRED

EMBODI MENTS 5 EXEMPLARY EMBODI MENT 1 Fig. 1 is a perspective view of a
conponent nodul e in accordance with Exenpl ary Enbodi nent 1 of the present
invention. Fig. 2 is a crosssectional view of the nodule at |ine 2-2 shown
in Fig. 1. Crcuit board SUMMARYE QF THEINYENEIENprinted circuit board
including at least two wiring 10 | ayers having a power supply circuit, a
groundi ng pat fegdulginciugesyd coppynentya @lrﬁamgboarrdrm‘angrt%en@mmm.
Conmponents 3, S@cg&as a resjstor, a(ﬁapacitor, ?, coil, a sem conductor, and
a cry$t al MOGRERL t ERETEON He r rOURHNE RATFOrae IQENAG OB AN TAURIAPSHN

e o e SR SRR SRR L EL e, B gl on o] ect 0 on
IGATIENCC RN R T ENSN R T, IR S
our s deg lATal GRSl A LONEE e oBeAHALRS AOY ASDBhe gl oo
20 ol PR SELE G 450 GUIENGIN LS Ehal AR Saher ¢ ane

does not include neta 'S d conven ®modul e

i ncl ug NGeidcw®! BbarddS eTheMHTRte s&albP Uﬂﬁfd r Uflq%y'n tLAAN
shorter sildes of a(l:i rcult boards% Sar?p e Sgi"?}c u&egeégi?oéﬁgi %%lgizﬂ Et}é?n 5
provi ded @mpenéntcor ners of circuit board 1. Sanple D includes grounding 25

pattern 5 provided at four sides of circuit board 1. Sanple E includes

groundi ng pat Termbd@ledvigig loprofife Ambhaesdsdwirelyodhieldeaui t board 1. Sanple
E, which includes grounding pattern 5 provided at four sides of circuit

board PCT/ JP03/ 07598 4 1, has a shielding effect |larger than that of the
conventional nodule including the netal case. As shown in Fig. 3) the

modul e covered w th mBRIEFDESCREBTION 6F THRDRAWING pattern 5 provi ded
at several points has a large shielding effect. 5 The nodule covered with
met al1& i | m 2 Fopnkdd agerspeptiverndewgofa tomponsnp module dn aiccotiaricowritltor ner s
has particularly a large shielding effect. As shown in Fig. 2, netal film2
i s connecEsemmary: Buhwidimepabitafithe presantdsiventivphe surface portion of the
circuit board 1. Metal film2 may be connected to a side of grounding
pattern 5 for K& %if aprosareetionaliview of the module along line 2-2 shown in Fig.

1.
Fig. 3 is a chart for comparing shielding effects of modules.
20 Fig. 4 is a cross-sectional view of another component module in
accordance with Embodiment 1.
Fig. 5 is a perspective view of a component module in accordance with
Exemplary Embodiment 2 of the invention.
Fig. 6 is a cross-sectional view of the module at line 6-6 shown in Fig. 5.
25 Fig. 7 is a cross-sectional view of another component module in
accordance with Embodiment 2.

Fig. 8 is an enlarged view of the module in accordance with



10 circuit board 1, as shown in Fig. 4. Metal film2 having a thickness
greater than about |~ mprovides a sufficient shielding effect. As
illustrated in Fig. 8, netal film2101 is fornmed by a non-electrolytic
pl ati ng re@TyoHOMOT8B8copper, and finer netal film 102 is forned by an
electrolytic plating nmethod, and thus,3the filns 101 and 102 15 provi des
the netal film2. This structure allows netal film2 to have a smal
contact resistance and stabilizes a grounding voltage at nmetal film 2, thus
enhanci ndimpedihéwrt 8i ng effect. As shown in Figs. 2 and 4, the dinmension of
sealer 4, which is covered with nmetal film4, projected on circuit board 1
i s larger thahig Rdsdi pamspediveviex0of asonyentionalyomepnentgnedules f or ned
between circuit board 1 to sealer 4. The step inproves adhesi on between
metal film2 conposed of non-electrolytic plate and electrolytic plate and

§£?' L om Séafﬁﬁz‘xhﬂﬁ%ﬁﬁhm@%‘*ﬁbﬁﬁﬁ@%@%@i&d&b&%ﬁ@‘ﬁ”gezﬁ'r leﬂ
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Shi ol ds o SRATELERY BaPBOIMASEPE' 1 e uding components 3. The component s
may be conneci‘,ed to the ci rfuit .boar e sol der,. thus .al | owi ng

with |ead-fr
The modul et oF odyh BEFRRECENEVIEY Wi CuhPenFiEt madile 8 mccmarndpaafly7so o
nodul e i spopunt ed t her board a .he shi.el dj ng effect. The
corrponentslgx%yi%é’ g@ﬁﬁ%(gvflbedﬁta &ﬁéﬂ&ﬂ%ﬁéﬁt Eiglgglah\?\nﬁt h%gh?uégiavgkés%hesi ve,
thus al | oy . . i Of s Cl: ¢ Ui -he
modal o 1 SAsERRRLEi 88 the BbRERREATF PR 18 el T BOAATLET” ¢
cl earanc ravl : [ F TN . : be
ceal cd v RIS 8 InRIMAT. RSyEN (it RORLA ANAAIE ARG ERotyiTRg
securigng Bybes ipRihé ta/ ;fafwetrh@u@%ﬂcaﬂsﬂ K@i Adinz"Battars! dnA0aShipact -
EXEMPLARY ENMBCDI VE 2710 Fig. IS a perspective view of a conponent
nodul e i NfragaeREAEsEI S EX BRIThaI Ty EFED 0 TR Pdnentef 3, IdtRhH LS Bdistiorvent i on.
Fig. 6 is a crosssectional view of the nodule at line 6-6 showmn in Fig. 5.
As i || ustggdRekol N £bW; a BemitbridifetoR diddaichystat esnnsdted Wotthe Bvaed witht 2,
sealer 4 covered with netal film2 is divided into three bl ocks by sealer 7
made of skeadrfiled Soldeeidre AR UStedMON Dirkll. béardalpoBeanles pphydeiof @poky a
ground pattern and a hi gh-frequency circuit described in Enbodinent 1 are
f or med onrestinlheast dimension iprgjectedeos bofard iLrsouallebhtteardand oufer dimepsiemdi ng
pattern 5 is fornmed on an outer periphery of the circuit board. 20
Conpotient of @rcwitiboard leaandss firored en ciysati haard handaoverst compemanta 3cr yst al
are nounted on circuit board 1. Sealer 4 covering conponents 3 has a
di nensi onMste] ddme@ isnprovided torhsaaler14.nhMetial filengl iseeonnegtedito dinsér
di mension of cjrcuit board 1 and is forned on circuit board,l. Seal er 4 has
di vi di ng eFqwHlisg prasterrea fonmed; antlonr sides af argontrrmast RATIP IR A #nt o
circuit 25 b| ocks. ,I\/btgl, fil %1 25(£rovi ded on sealer 4 and dividing ditch 6
i s connectWdacerartion eheiscwt bgasliddi ng pattern 5. Dividing ditch 6 is
filled with sial eé.7 of thg PCT/JPO3/g.72(§8 G@ecgon(ffl resin on netal film
2. As descri bddg 2 dSrgorhart Jor camparing shielding etfecls of yprions qamuanent; nq
di tChZOG' r%e})%lgsl Qv(ftlix Iresfel(':eoﬁfz?art%da Woxtn%oﬁgg{ %od‘%ﬂ@%i%hq%ltddgg s%gle'i'rezf %lldf' Im 2

does not include metal film 3. Sample A is a conventional component

module including a metal case. Sample B includes grounding pattern 5 at
two shorter sides of circuit board 1. Sample C includes grounding pattern 5
provided at four corners of circuit board 1. Sample D includes grounding
25 pattern 5 provided at four sides of circuit board 1. Sample E includes
grounding pattern 5 provided at two longer sides of circuit board 1. Sample

E, which includes grounding pattern 5 provided at four sides of circuit board



~ provided on each block. Metal film2 is connected to first grounding
pattern 5 5, so that each circuit block is electrically shielded from other
circuit blocks. This structure provides a snall conponent nodul e incl uding
the circ@®aT/HPoykE9® ot ected fromel ectrical noise interference of other

bl ocks. Dividing ditch 6 is filled withq the second resin, formng sealer 7
of the nodule. This structure provides a thin conponent nodule with a | arge
10 strength agai nst bendi ng, thus preventing the nodule from warping. This
struct ur el,t has seshiellingoeftieat larger ethanbi thiatyob dhee eonvesttainali nodleand
grounding pattern 5, and ensures an effective shielding performance. In
anot her donbuhingthermariabcassown in Fig. 7, netal elm2 covers the seal er and
the board to a depth within the thickness of circuit_board 1. The 15 netal
film shiel ds As gbewndn Big. Sathemedulecoseradwitdemstakfilm $eennpcied tnd

provi des a shielding effect | arger than _the nodule shown in Fig. 6. Mtal
film2 argroyndingipatiepatd B?Wl@efgfattsaéemlrmms Baamaglargy shéeldmmelfectd eit her
at a bottomor at a side of the dividing ditch of sealer 4. This structure
enhandes 'Hh& fne ‘&Pn‘@"’@r?‘éd‘l’lti"omeé%h?%i 7 megiesc ko BEUNABISPRIAIN 5

T s e
mount od t her cneREVE 1 38 Oy BUa] T pact SPROPERTaS G undios atierars
orovt dec G EHE SErRgE kiR of 5, Ao onsct oM B0 Ry Yo
cirouit DoRgerh FiTETOL BlouRhg ARGl GRARI, AHACE PRHIRGRLEE Py
t he clgrrpoa%ﬁitbgm f fBLRbwhiihmigoyering the sealer and connected to the

groundi ng
Metal film 2 having a thickness greater than about lum provides a

sufficient shielding effect. As illustrated in Fig. 8, metal film 101 is formed
by a non-electrolytic plating method with copper, and finer metal film 102 is
formed by an electrolytic plating method, and thus, the films 101 and 102
15 provides the metal film 2. This structure allows metal film 2 to have a
small contact resistance and stabilizes a grounding voltage at metal film 2,
thus enhancing the shielding effect.
As shown in Figs. 2 and 4, the dimension of sealer 4, which is covered
with metal film 4, projected on circuit board 1 is larger than the dimension of
20 the circuit board. A step is formed between circuit board 1 to sealer 4. The
step improves adhesion between metal film 2 composed of non-electrolytic
plate and electrolytic plate and sealer 4 or circuit board 1, preventing the
metal film from being peeled off from sealer 4 or grounding pattern 5. Thus,
metal film 2 on sealer 4 which is connected to grounding pattern 5 on circuit
25  board 1 securely shields a circuit of circuit board 1 including components 3.
The components may be connected to the circuit board with lead-free

solder, thus allowing the module to keep a connection of the circuit when the



~pattern. 2. The nodul e according to claim1, wherein the surface portion of
the 15 circuit board is smaller than the outer dinmension of the circuit
board, and the nmetal filmis connected onto a side of the grounding
pattern. PET/JPe3/omsdgl e according to claim1, further -conprising a second
groundi ng pattern provided on the surfsace portion of the circuit board, 20
wherein the first sealer has a dividing ditch fornmed therein correspondi ng
to circuit blocks. 4. The nodul e according to claim3, wherein the netal
filmis coodeletieountedeonseomtiieyboardiang todieeprthetshieldimg effecteast one of a
bottom and a side 25 of the dividing ditch. 5. The nodul e according to
claim 3, furtHee cooppnertisnpas heceommnéctashtethe ciparit hoesd vithgoaduetiie of
second resin for filling the dividing ditch. 6. The nodul e according to
cl ai m 1, aghesbienthue aflowans the rmdw\de?teé@,epaa £onrectiqn of theaeiseuiwhare fir st
seal er by _a non-electrolytic plating, 5 t had, .and second fil mplated on
b@ﬁ?@ aﬁﬁ

the firsttheimeadwyp igamepatedan §mmethsr ttRdwep the shdelddag pedte cor di ng
G T GUBL " boar i QS ATABSE GRRB AR, DO EoP EhATEAGS PORE diid FR SSPRRORERES { ur ( her
o mhonentay beGRatikwiBHEu o Hor i CLBMEA i 10 e ATanGE BETHRY ot hi r
" E A 8 Secfind i ERRECLE R S WEERds RN Ag L OPOneN

3| : }xsnid_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]ca]ca]
ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c:al:}

EXEMPLARY EMBODIMENT 2

10 Fig. 5 is a perspective view of a component module in accordance with
Exemplary Embodiment 2 of the present invention. Fig. 6 is a cross-
sectional view of the module at line 6-6 shown in Fig. 5. As illustrated in
Fig. 5, in the module in accordance with Embodiment 2, sealer 4 covered
with metal film 2 is divided into three blocks by sealer 7 made of second

15  resin.

As shown in Fig. 6, a power supply circuit, a ground pattern and a
high-frequency circuit described in Embodiment 1 are formed on at least two
wiring layers of circuit board 1. First grounding pattern 5 is formed on an
outer periphery of the circuit board.

20 Components 3, such as a resistor, a capacitor, a transistor, and a crystal
are mounted on circuit board 1. Sealer 4 covering components 3 has a
dimension projected on circuit board 1 which is smaller than an outer
dimension of circuit board 1 and is formed on circuit board 1. Sealer 4 has
dividing ditch 6 provided therein for separating the circuit board into circuit

256  blocks.

Metal film 2 provided on sealer 4 and dividing ditch 6 is connected to a

surface of grounding pattern 5. Dividing ditch 6 is filled with sealer 7 of the
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" hBj K- R} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
caj] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca]ca] ca! R9j P_aZzZ:!
HH#<###SPERRPONR 59882 ' ' (T(} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
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))))A****+l +++ b, ,,-W(qg----.F. }xsnid_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca]ca]ca] ca]ca]ca]ca]calcalca]calca]lcalcalF..... “rdlrr
+01 0A* * * sedondirdsin on\Meal filnF2} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] calbca ca] ca TaBl
g#10%&' () -, s Kdegcriied] @oBINONentI® 476 sqpa@t¢d inte the blocks by dividing
$109%&' () - &DAE9*! 109& () - Y(!109%&' ()-y& 109%& ()-&$109%& ()-"910%& ()-'!109%& (
) - DBdYNCditgh1¢. 1Bgch dleek is govered with sealer 4 and a portion of metal film 2
10%&' () - 5f #10%&' ()-.!10%&' ()-1, g#10% ()-PdEYNC , #10%& ()- .& 109%& () -
&10%& () Proviged)on eachdvlack.) - Medakfiim.2us coppgededdofynst gygupging pattern

Tov ) B, Qb ehch ceemtoaliek 38 Scbtodly sbiekdsbitant prhesioon plocksy
5110 58 GiPuciutd “provides & emadl’ compondnt Fodule dnclading the dremt: <)
blocks protected from electrical noise interference of other blocks.
Dividing ditch 6 is filled with the second resin, forming sealer 7 of the
module. This structure provides a thin component module with a large
10 strength against bending, thus preventing the module from warping. This
structure thus secures connection reliability between metal film 2 and
grounding pattern 5, and ensures an effective shielding performance.
In another component module shown in Fig. 7, metal film 2 covers the
sealer and the board to a depth within the thickness of circuit board 1. The
15 metal film shields a portion of patterns formed inside circuit board 1, and
provides a shielding effect larger than the module shown in Fig. 6.
Metal film 2 and grounding pattern 5 of the circuit board may be
connected either at a bottom or at a side of the dividing ditch of sealer 4.
This structure enhances a shielding effect for each circuit block.
20 |
INDUSTRIAL APPLICABILITY
A component module in accordance with the present invention has a

small size and has a high shielding effect.
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a first sealer provided on the circuit board and having a
dimension projected on the circuit board, the dimension being smaller than
an outside dimension of the circuit board, the first sealer being made of first
10 resin and sealing the component; and
a metal film covering the sealer and connected to the grounding

pattern.

2. The module according to claim 1, wherein the surface portion of the
15  circuit board is smaller than the outer dimension of the circuit board, and

the metal film is connected onto a side of the grounding pattern.

3. The module according to claim 1, further comprising a second
grounding pattern provided on the surface portion of the circuit board,
20  wherein the first sealer has a dividing ditch formed therein corresponding to

circuit blocks.

4. The module according to claim 3, wherein the metal film is connected
to the second grounding pattern through at least one of a bottom and a side

25  of the dividing ditch.

5. The module according to claim 3, further comprising a second sealer
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5 method, and
a second film plated on the first film by an electrolytic plating

method.

7. The module according to claim 1, further comprising a lead-free

10  solder for connecting the circuit board to the component.

8. The module according to claim 1, further comprising a conductive

adhesive for connecting the circuit board to the component.

15 9. The module according to claim 1, further including a third resin

sealing a clearance between the circuit board and the component.



