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THE I NVENTION 5 | Thi s inventLoQ relates to a metal base board
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circuit c¢onductor section and the base section, and
more particularly a metal baée board used in a
semiconductor device for pbwer control which is
incorpé:ated in electronic eéuipment and generates a

quantity of heat.

BACKGROUND OF THE INVENTION

In electroﬂic control devices such as an
invertor, servo amplifier, and spindle amplifier, a
semiconductor device for'power control comprises large
capacity diodes, transistors, IGBTs, and MOSFETs. There
is a so-called "DBC board" aé a board for a circuit
used  in a 'electronic circuit -generating a large
quantity of heat such as a power control section. The
DBC _board comprises a metal plate for a conductor
circuit, a ceiamic insulating materia;, and a heat-
conductive metal plate joined to a base of said ceramic
insulating material. The metal plate used in the 'DBC
board, for instance may be a copper plate. The ceramic
insulating material used, for instance, may be alumina

ceramic or alumina ceramic nitride. The heat-




conductive nmetal plate, for instance, may be a copper plate. If such a
material as ‘alumina: ‘ceramic or nitridipg-alumna ceranmic nitride, each
with a high heat conductivity, 1is used as a ceranmc insulating 5
material, heat generated in a conductor circuit is rapidly transferred to a
metal plate. Furthernore, as the material itself is ceramc, degradation of
the materi al dumndmctbvenamdtalhalgteLsfeuppnesgede.andyabgoathGOQOQEstance
agai nst- el ectric discharge is 10 inproved. In the DBC board, however, as
a coef‘f-d,mentpbitQherrrﬁ erwghsi anmaterpalcepfni alRRiDRat FREaRECer OF

| ayer is different, fromth of the heat conductive netal ate | t he
heat cycle crmﬁ%&§%9+%$|cafgmi a ?SFﬁBFcpﬁbFrl Rd cPaCRs ﬁg b& ggﬁg t ed

in the JOlnlnqblnterfa restricti.ons

nanufacturing rese &u%5+gﬁ*¥s, ig F?eﬂlFPlcﬂltcfﬁaWéﬁuféEFHﬁgténﬁérge
size plate iﬁﬁ%@ii%%oa ﬁg&@h1ge§%9923& iR L'HEFﬁQuE% g di.gpaglen %f N

ar ound 150 m  USi n e convent i onal manu acturlng met

addition ! Napi8fp'tPlneflrsd teala'@ﬁta& pldte.n! #rkRERREIL)" © aled

required in a pr manu ur|n onventi onal ar and as

a result, ’Wé‘ﬂ%é‘f&l‘“ﬂﬂs&ifcféscéfaiﬁ%)f cgggrhaateenV bt athegh 25

producti on cost To solve the problens wth the DBC board as descri bed
above, use of ifath@ k1 bagge boeéd &8r¥hiacaisbhapgel ki Bpp2Essed}de anl

organi ¢ pol'ymer and netal li _
also the reSLStance against electric discharge is
; 10 improved.

~ In the DBC board, however, as a coefficient
of thermal expansion of the ceramic insulating material
layer is different from that of the heat conductive
metal plate layer, the heat cycle characteristic is

15 rather poor, and cracks may be generated in the joining
interface. Also, due to restrictions in the
manufacturing process of ceramics, it is difficult to
manufacture a large size plate. Typically, a ceramic
product is limited to a  dimension of around 150mm x

L 20 150mm, using the conventional manufacturiné method. 1In
addition, the: heating of materials at a high
femperature is required in a process of manufacturing

the conventional = board, and as a result,  the
manufacturing process is very complicated with a high

25 production cost.

To solve the problems with the DBC board as

described above, use of a metal base board in which an

insulating layer made of organic polymer and metallic



foil, and adhered to a heat-conductive netal plate wth an adhesive, has
been proposed. As shown in Fig. 7, -in+4his netal base plate 70, a
circuit conductor 3 is formed via an insulating layer 2 conprising an
organic 5 insulating material on the upper surface of the heat-
conductive netal plate 1, in which a granular inorganic filler material

i s added fiod lan andhagdhaned) ta B dreat-conduct ivefmeftaki pbate switthc| osed, for
i nstance, in _the Japanese Pat ent _Publlcatlon_ No. 6235/ 1971, ‘and “the
10 Japadds@dhesime .pling Raen PIePuResdy R Shown. in BiGr gbs palh 71. gghseen

bet duct t.e | ) T titut
an | nsul 3Py °rta§ea%4ﬁ%saJaatesu&{‘%?my«fﬂ%%éﬁ&u@m%{m ondctivity s,
dgot & f C d.. but.the heat
conduot 1 deepae il o5 HRFERRARE ettt 2 comiuudils (BE it n Mae
I . é)eqfa '5?%1&9 d.t o
' 3eglmr§;3 gl\r/e aby redlljncfdlzér%ﬁtr% rm-Lle‘%:}f(nQ% f el né%:%lill ng ?éaélafet 0 _gr _oﬁnd

7%to 30¢% b nts _
rel ati ngétbglfdu?t?é’e?fr’lnvée% (I)Br?%%lludg? %hel%}gpanese ut | I | ty isg%ﬂ{@Lal d -Open
Publ i cat iggn 1eM0. #RfteffHa199kis Udddd X  iMBiBdtiky d'z, the

Japanese Utility =~ Mdel - Laid  Open 25 Publlcatlon . 73966/ 1988

di scl osi mrian Ehmm&gurﬁtﬂauuistumdamosgnxxfﬁrrinéﬁindepanmseth&lIlty ‘Mode
" Laid Open Publication No.98253/1987 discl-osing a "printed-circuit board",
the Japdapameseat ePatendi d Pubddicatidn i MaiG2B571971 and  the

e,

10 Japanese Patent'PubliCation.No 9650/1972;.-A diSCharge .
path 71 is seen between conductor ‘3-and - plate 1. | |
Generally, organlc polymer constltutlng an
insulating lafef has a - substantxallyw_lower -heat
conductivity a?lcomparéd te-thatipffcerémicsf“usedﬂ in
15 the DBC board, but the h'eat -cenductj..v-ity,'i"s ré’ised by
‘adding such an inq#ganic fi;ler'meterial-as:eluminar;or-
silica. Furthermore, the heat COnduetivityeis'eraisedf
to a desired level by reducing the thickness?'ofﬁ.thef.
insuleting layer to around 7%eto 30% of"that of the DBC

20 board.

Q

Theetechnological_dbcumentéﬁrélatihg_tbf.this
invention includesuthe'Japanese utilitf_nedel Leid'Open“
Publication No.106775/1991 disclosing a "metal base
board”, the Japanese Utility Hodei Laid Open

25 Publication No.73966/1988 disclosing an “heat-radiating
insulating bbard?; thejJapanese;Utilityfnodei Laid Open
fublication No,98253/1987'disclosing au"pfihfed-cireuit

board®, the Japanese Patent Laid Open~fPublication'



-4- No. 244180/ 1991 disclosing a "Metal base | am nated plate", the
Japanese Patent ‘Laid* Upen Publicatior Mo=-27786/1990 disclosing a "l ow
heat resistance circuit board",” the Japanese Patent Laid Qpen Publication 5
No. 232795/ 1989 di scl osing a "Method of Manufacturing a Metal Base Board",
and the Japanese Patent Laid Open Publication_  No.232792/1990 disclosing
a "Crcuit Blard4418p4dpPilcadipcloging & (JMetpyly bage |, lamipatgd
Japanese utiljty . Model Lai d Open Publi.cation No. 106775/,1991

i ol odeya metBHEbaze bBAPA, FRERAREN PENSANy Laidor SRR PHRIMCAS Othayi ng
a  high  hed,conduglihybhyadhe1adiad LN «3R.ORAAN ¢llaNlaAl e e The
| ongi tudi nal surfaces ereor —are racrng the nmeta ase side or are

disposed at ' rgagedy,  BREAUSEpahlgel NPAARKC Thlile! dpaht #¥AdcdiGdn

radi ated fromparts founted to the circuit conductor a netal base

board ~ 705 sy6h238995/158850H36818sing’ @SinHeehed of2MAnuFARTUXANYG AN
effectively be transferred for em ssion 20 to the outside. Furthernore,

as an  orgagé€al PRh¥EEBbardn§URAH BHeNBhpahnebe Pattent i Lalidesopakt al
base boards, a board which is larger than a DBC board can easily be

manuf act ured whablich®loAost No.EBRTbBEYIV00, diecdosinao 2a prairemitwi th
the formation of cracks due to a heat cycle, as in a DBC board. For the
reasons as desBoabdt.above, a netal base board having the configuration as
descri bed above is enployed in a power circuit-or other
Specifically, PFig. 1 or Fig. 4 1in  the
+ 10 Japanese utility Model Laid Open Publication
M No.106775/1991 disclose a metal base board, - in which
lengthy inorganic fillers _having a high  heat
conductivity are added in an organic insulating layer.
The longitudinal surfaces thereof are facing the metal
15 base side or are disposed at random. Because the
inorganic fillers are added, heat radiated from parts
mounted to the circuit conductor 3 of a metal base
board 70 such as transistors, . resistors, and
capacitors, can effectively be transferred for emission
20 to the outside.
. FPurthermore,  as an’ organic polymeric
insulating material is used in these metal base boards,
a board which is larger than a DBC board can easily be
manufactured with a low cost. Furthermore, tﬁere is no
25 problem with the formation of cracks due fo a heat
cycle, as in a DBC board. For the reasons as described

above, a metal base bOard having the configuration as

described above is employed in a: power circuit or other



simlar electric conponents which generate a |large quantity of heat.
~I'n the conventional type of metal base -board as destrifed abdve,

however, a granular inorganic 5 filler nmaterial is added to an
organic polyneric material and the resultant mixture is wused as an
insulating material. However, the organic_ insulating layer is easily
degr aded -akBhlasxpeiegtris - EPEPPRPBtE Whishge JensFatiec g arkArge il er
mat eri al does pot 1Q ~work effectively. Nanel y, when ' degradation ~due
to electrQEaBFétﬁan h@A%ceeds up to the section with the granular s
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I nsul gtin r yged; Lo Xi teI 79 0O hi ckness =3
of angord?ﬁ%?§PD§%$B%gggitol%nsgggga éélégganlé rgélatlng :
characterjstéfsal ah8® tReU e&saq'cah%r adkehrat i 63 Wulsbdbe a%ff%%ed under
hi gh vol t age. Fi rst it should be noted that, if the thickness of

an insul ai h8g1h8¥AY matermaneasadwevehe the &E’@&ﬁﬁ.cagdh%&ua@ﬁﬁ“ c .
di scharge is inproved, but 25 the heat radiating characteristics
becones lapeer becaeasiljpeatieggadedatvheni nexpesed r toi t eleetdict or i s
hardly transferred to the netal plate. A so, it should be noted that
al t hough dischargej onandt yhe goanuierafiller materlal does not

10 work .effectlvely.-- Namely, when" degradatlon ‘due- to A —
electrlc dlscharge ‘proceeds up to the sectlon w1th the
i granular inorganic flller materlal-added-thexeln, “the
degradation will*eontihue:to proceed along the ' section
interface. As -a . result, the‘fillérgaie 3net-~alwaye-
15 effective . -in _fimprbving' - the - electric - discharge
resistanceechareeierietics.- _ | -
In addition,  as 'the'.thickﬁeSS-e of “the
insulating layer is :educed.to approximatelf 7% ﬁo-'BO%
of the thicknees.of-an;erdinary DBC board tofiheure' a
20 desirable @ heat radiating characterlstlcs, 7-'the S \2:.
1nsu1at1ng characterlstlcs will be affected, under high -
voltage.- Elrst,- - should be noted_ that, if. the
thickness of an7inSu1ating-1ayer”“is ihcreeeed;'“the
'resistance'against-eleetric'discharge ieeimprdvedifrbut
25 the heat radiating.lcha:acteristice - becomes lower
because' heat . generated in the circuit ecdndﬁctor is
hardly transferred~td"the-metal-plate;s'Alsb, it sheuld..

be noted that, although a conventienal'type“'ofefmetal'



-6- base board is generally used in applications requiring a relatively

| ow operating-voltage, i.e., AC 200 V or léekow, recently a netal base
board is often used in applications where a high voltage in the class of
400 V5 or 600 Vis always applied. Thus, wunder these two
conditions, the insulating |ayer_nade of organic polymer w ]|l be
degraded due bage beprsdais gpmeraldyduseraife aPRidcatdongs yraaudfing

characteristics of _the ipsulating |layer, will be damgged. |n ition, as
Che 10 hi ckrasgelaFivalyy) ipw Bredhiing phatasteet i AC B2 M ndir

breakage of insulation_w.ll|, be short here a veral easons for .this
problem Fi rs??e#swf heFSCFEtg r Snmgtg-lgr 3%5’ %ﬁgng gscgﬁ&%gt or%.scﬁd?cdh

section of a bggéfi Q@Qoﬁ&eﬁhkietthigﬁFQBQtQ 1§ItB%eE1Q%%F%&5%%dM h
r |s?ora SI erial,

for instance, I'con pofting na there exist voi

sections wsth gir gpbl e¢ 1BepelBys"abPs iBHOCCTRER,! 2¥aHerSCtplGe | tuic
known that, if a high AC voltage is applied to the such air-filled void

sections, coroggngiesbhby dihehaifulatifg J2aged! chadehivrd, iokgasic
organic polyneric materials a voltage at which corona electric discharge

starts is in apoBperof wabRr osenaiegyaded t duel0t¥, abirbaagh ielledandrds on
the thickness of each board. Not only in electronic equipnment having a
rated vol tage disdh@ryepr ahd thesinshilatiahsocharacteristicscefi pradvet for
which a rated voltage is nore than 400 V, if a voltage of nore than 400 V
i s | oaded duriimsulatingvispevpwidii be damagedsi afnoaddiitionl,easr ortihe
control of such sections as .
10 thickness of a plate is small, the 1life until the
e final breakage of insulation will be short.
There are several reasons for this problem.
First, if there is air on a surface along a conductor
circuit section of a board, and even if the section has
15 been processed with, for instance, resist or a silicon
potting material, there exist void sections with air
filled therein in the processed layer. Second, it is
known that, if a high AC voltage is applied to the such
air-filled void sections, corona electric discharge is
\.+ 20 generated. Third, in most organic polymeric materials
a voltage at which corona electric discharge starts is
in a range of approximately 400 to 500 V, although it
depends on the thickness of each board. Not only in
electronic equipment having a rated voltage of 400 V or
25 less, but also in electronic equipment for which a
rated voltage is more than 400 Vv, if a voltage of more

than 400 V is loaded during its service operation in

association with electronic control of such sections as



a switch, corona electric discharge may occur. Furthernore, although t he
"metal base board" disclosed in the =Japanese Uility Mddel 'Laid Cpen
Publication No.106775/1991 is effective to provide 5 thernal

advant ages, such as inprovenent of heat conductivity . and reductlon

of coefficient of |Ilinear thernmal _ B expansion, degradation due to

el ectri cadpyeﬁ&hgecormal eleﬁ*&é&@l%we z!H‘PY 9‘?&%* ace, ~ as previously.
described for the board shown in_Fi é% th.l ranul.ar__ .| norganic
filler material afYEFnermors 'n ﬁ%ﬁﬁa 1 POHECtric &

di sch . hes t.h = ; " ot
e B i oo el 3@6«%@ B! e o
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charact egphgbhag %&va‘fﬁlabes as. suc‘??‘c"éé elmpbvenstts l Y e. agapst el ectricy

di scharge, and can be uséd éven under a high voltage: It also is-an

- obj ect  LenALEtiYaty ©@ndoNiredutivIE U \HUCTT itERMtS UGE Ml Alediase board
and operates at high voltage. In a netal base board according to the 25

present tRéeMalon eRgpanzions elaﬁqrudatmmwlpnnnt 4 ng dlectamie, an
insul ating layer conprises an organic insulating material with flaky

i nor gani dikchbege awddd thereiceed 'Ei@ng‘l @&n - f dogerfiFce sai cas f | aky
Inorgamgrev:musly described for the board .shown ln Flg. 7 with
10 a  granular inorganic filler material addedr-thereln - R~
when a degradation.due to . electric diséharge:.reaches
the filler§.~ For this reason, the,.fillér can not
improve a resisiénce-against electric'dis¢harge of a
metal base.board._

15 |
SUMMARY OF THE INVENTION

It is an object of the invention to provide
metal' base _boa;ds. which . provide  excellent heat-
radiating characteristics as wélln_ as excellent

20 resistance against electric discharge, and can be-_usedV

QO

even under a high vo1tage. - It also is an object ‘to
brovide electronic :equipment which uses such metal_base-
board and operateé at'high voltage.
In a metal base board according'-tb .the
25 present invention and in the ‘electronic eqﬁipment using
the same, an insulating layer comprises an organic
insulating material with flaky inoréanic fillersf“addedf

therein. ‘The flat faces of said ‘flaky inorganic



fillers are aligned basically in parallel wth the surfaces of the circuit
conduct or section and the base section so-tBat+ the inorganic flaky filler
pl ates are stacked in a stratified state. Wth this arrangenent, 5 even if
corona di scharge is generated i'n a void at the surface of a circuit
conductor section or within an_ insulating layer and the_organic insulating
material is degfhbiberst hardegadidgpednbagacad ﬁlsehapgyaﬂéegreVéﬁhedt@P
substangial l'y suppressed in the section with flaky 10, inorganic f|IIers

added tMerein. sakfages @f the c%ﬁEuHFs€ﬁ§#§€t°Fe§F§F&ﬁP apfathe: e PRsE cs
according Lo t FELSRn SPLGEAE: EReanBOFRERsECELPEN, £LaqarpRaRE Ry AL
nulating  moceragkOd pHRE ?%Egﬁf%%;rggaﬁg {WFR, sRis’ B2 ehoemept.

' gnod basPoal P nthaearrar i PRhagEBs 8, dberaLaty shiR °§8HC€f§hhll§§‘[ o

section and thg,ppsgessegki 0g ciecuaha&onahew&t gbbeidnCa? bgithinkedn n a

stratified state. As a result, even if discharge occurs in a void along the
surface of the ghggVatingnUa éeraﬁa tRedorghfliseshislatihk fatleialsylati ng
| ayer and the organic insulating 25 materi al Is degraded due to the

di schar ge, t h@egegdednt the degradatisnhdugetpr disshagger isupsrewenited vy is
suppressed in the section with the flaky inorganic fillers added therein.
Al so, the di schargesubstanhtially suppressed in the section with flaky
: i 10 inorganic fillers added therein. As a result, the
> discharge resistanf characteristics of the entire
insulating layer are improved.
In a metal base board according to the
present invention and the electronic equipment using
15 the same therein, the insulating section comprises an
organic insulating material with flaky inorganic
fillers and a granular inorganic filler material, flat
surfaces of the flaky inorganic fillers are aligned
basically in parallel with surfaces of the circuit
At 20 cdnductor_ section and the base section so that the
materials can be stacked in a stratified state. As a
.result, even if discharge occurs in a void along the
surface of the circuit conductor or in a void section
within the insulating layer and the organic insulating
25 material is degraded due to the discharge, the
degradation due to discharge prevented or substantially

is suppressed in the section with the flaky inorganic

fillers added therein. Also, the discharge resistant



characteristics of the entire insulating |ayer are inproved, and
because of the granular inorganic #&ibler material, the heat -
conductivity of the insulating |layer is raised. At the sanme time, the
linear thermal 5 expansion coefficient can be reduced, so that an
insulating layer suited to conditions for practical use can be forned by
changi ng characteristicsofofhethe| entirant dnpulating: alawes - apgse board
according, to the 10 present invention and el ectronic e u_ ment 1uSIng

t he sane, 1mE¥@V?ﬂsu¢%?|£3°§E§?lﬁﬁ EBﬁpﬁFéBE aﬁnlnPﬁgapéFlngl Ld¢Er neee  of

t K fil dded
?Ee?;?ﬁnéﬁﬂ %ﬁf?Igngg?ng ?ﬁ er°°ﬂé%821 1€ y l_pr glfﬁgéPéPFﬁ&%naferlal .
th I I d I
IIp |ayéﬁ§Y$%a£¥|§£{ﬁ SL? theo%thh H? Ehglnogggglcth%gﬁférs gfge 4
all 0ngd o GALidn | SoePRIBLLAL Wehil (B8 SHEHACER, Of sblChiakCiibl Conduct or

and t secilon SO mat eri1-al s can be stack in 20 ' a

stratifl esyited €¥€8 h& tN8nsOE8RNpLabivhat yBg Materia
is degra éﬁﬁfﬁﬁéngﬂﬁafei ectr?c dlscﬁarée ?ﬁe deg?agatlon due to electric

di schar gezaf 15¢/PRSLREG DY "chaRgSRGL A0PiNihE theibl afytheor galllerfillers
added therein, or the degradatlon due to the 25 electric di scharge. .
itself Iﬂhté&fyﬁnted and .the electric :- discharge  resistant
characteristics are inproved. Further-,. because of the insulating
| ayer conprising - Emgranuhatalnobaaeai chbakderacabediny, tbhethe

&

10 .présent inventién andIele¢tronic,equipmént ‘using the -
same, the insulating section comprises’ an. insulating
layer made of an organic lnsulatlng mater1al with
-flaky inorganic fillers addeq.thereln,and;an insulating
.laYer._made _of an organic insulating material ‘with a

15 granular .inorganic filler material - added . 'therein,
-nameiy two layers in all, the surfacesIde-the:~flaky '
inorganic -fillers _are*aligned-basicéllyr in parallel
with the surfaces of the circuitfééﬁductor and-ﬁhe base
section so that the filler materials.can be stacked.ﬁiﬁ

20 a stratified state. As a result, even if ﬁhe"ctéanic : (-
insulating 'material'-is degraded"duer-fo - electric
-discharge, the dégrgdation due tO-électfié.discHarge is
suppressed . in the section with the 'flaky: inéiganic
fillers added therein,-or'the-degradation.due' to the

25 electric discharge itself is- brevénted, énd' ‘the
electric discharge resistant charadteristids- are
improved. Further, because of the .insulating layer

comprising a granular inorganic fillerfmatefial, the



-10- heat conductivity of the insulating layer is raised and also the
linear thermal™ expansion coefficient can bevreduced. Wth this
arrangenent, an insulating |ayer suited to conditions for practical use can
be formed 5 by changing a ratio of thickness between the two organic

insulating |ayers. In the netal. base ard, accordi n 0 the present
inventiongandy r oA ?EJ%&?t*ﬂféi%ﬁ%néhiFY?ﬁulg i 2538 on
conprises a plurality of 10 i [ rs . i.ns i NQ. e
cogri ?’eg anpofaé’?ni cax]’lsr?su & il%l%%eé}gew lea ecfﬁ%g‘i'rnséén'? %/%Eef% J‘%’%kéan

norganic 1111 gles RRRRIYI gk th I G aititic, N Uik P AL ANF Plyex

respectively. onging to at least™any one type of the flaky

inorganic fillepitadateyy icirdidiom ifed fasdiddl dde Rdiibe! Fbimed he
surfaces of the circuit conductor and the base section so that the fillers

can be stagkedbyn @bdndgiind i & Hatiid oS ahHiRKidss e\isstwdere! eghd i Ctwo

di scharge occurs in a section of the circuit conductor along the surface 20
or in a void setigamicnimsuldting ayersng | ayer and the organic insulating
material is degraded due to the electric discharge, the degradation due to
el ectric discharge is sudpredded imetdle hass ibvand t madurdingky toorthai c
fillers added therein, or the degradation due 25 to electric discharge
itsel f is prevbresent | inventicn andleqtronic wgyionent siugsing the
characteristics in the entire  insulatjng layer are inproved.

Moreover, an PA®Srat iHg iplating FacFih FWMRSeDH 2 Rty ( RF
10' insulating layers, each insulating layer comprises an

S~ organic insulating layer with a different type of flaky

* inorganic fillers each having a different average
particle diameter respectively. Fillers belonging to

at least any one type of the flaky inorganic filler

15 materials are aligned basically in parallel with the
surfaces of the circuit conductor and the base section

so that the fillers can be stacked in a stratified
state. As a result, even if electric discharge occurs

in a section of the circuit conductor-élong the surface

wa 20 or in a void section within the insulating layer and
the organic insulating material is degraded due to the

electric discharge, the degradation due to electric

discharge is suppressed in the section with the flaky

inorganic fillers added therein, or the degradation due

25 to electric discharge itself is prevented. In sum, the

' electrié discharge resistant characteristics in the

entire insulating layer are improved. Moreover, an

‘insulating layer suited to conditions for practical use



- 11 - can be forned by changing a ratio of thickness between a plurality
of organic insulating layers. In thetsnmetal base board and " electronic
equi pnent using the sane therein, the insulating 5 section :
conprises an organic insulating material wth nultiple different types

of flaky |norgan|c fillers each made of a L raw terlal -
surf aces A0 becformed: Pﬁo?éﬁﬁ?&nﬁlPIEPtﬁﬁtg Lpdc Pgséll HeeHaS|caIIy in

par al | el mnthlthels rfages oLnthe Ci ﬁ%ﬁ# n ?ndgctor sectlon and—.t he
base sec?i RLUERLLItRPE PRE2R{F) LB arPar8Y°E8n be stacked in a =%

stratified state. Fthéh|@ eth$35Blse FSthf ghactrbgegkgggggge occurs B

in a section of tﬁe circuit ~conductor ong the surface In.a void

within t ﬂéﬂéﬁ%hgﬂsiﬁgertﬁgd EbReOr RALEIAD tnaula&haa1a%&h%rlal s

degraded d ctric discharge, the degradation due to electric

di schgr gesdst s&RP' 86MBHises ahhrgaaltoNnBulBtihgematealinl i gataani c
fillers added therein, or the degradation due to electric di schar ge

i tself I:ﬁulﬁiﬁl/entaﬂffatéht tippes8Oofeftakyi c indrgahitge fildeirst ant
characteristics in the entire insulating: |ayer | mpr oved.
- Fur t her neaeh - mm@@eoflasdnﬁfeeepbnﬂawgmaberhaluypurﬁacéslbér theeri al can
be given to the insulating layer, and for these reasons an insulation
| ayer nnrﬁlakwtzmbrgannonﬂ;llensmaserielspaaeta&agnede basipelflyrned. In
the board according to the resent ‘i nvention and ‘el ectronic eqU|pnent
usi ng t heimzparaliel with the surfaces of the circuit conductor
10 section and the base section so that the filler -~
) : ' B _ o 7
- materials can be stacked in a stratified'istate.' For ]
this reason, even 1f electric dlscharge occurs in a.
section of the circuit conductor along - the surface or
in a void within the:lnsulatlng~layer-and thaa.organic
15 insulating material is degraded due to the electric
discharge, the degradation due to electric discharge is
suppressed in the section with théwfflaky-'inorganic
fillers added therein, or the _degradation: due - to-
electric  discharge itself  is preVented"with the
20 electric diacharge ' resistant characteristics "in the .. </
entire insulating . layer 'improved; . ~Furthermore, .
broparties correéponding to the type of filler material
can  be given to the insulating layer, and for -these
~reasons an insulation layer more suited to. ccnditioﬁs
25 for practical use.can be formed.
In the board according  to £he[ ‘present

invention and electronic equipment using the same, the

insulating section comprises a plurality of insulating-



I nsul ating section conprises a plurality of insulating | ayers, each
| ayer conprises an organic insulating layer™with flaky inorganic fillers
each having a different particle dianeter added therein respectively,
surfaces of each flaky inorganic fillers are aligned 5 basically in

paral | el mjtha%Qfﬁ yrfa géhoflgggrcbgﬁF Eﬁgnduﬁt06:§Sﬁ&b°”1§%@1%ﬁﬁn%ase

section so th f|| ers be s in a stratified state a

result,-even iia féfCtﬁiﬁhd'§19ﬁ9961ﬁ6295ﬁ1bn #i326krisONe@kh! NBakiingUi fa
conducfbf along the surface or 1n a void 10 within the insulating | ayer and

the organic i ngufféregtnphetiole didngtagcddded therednelrespeictitiedghar ge,
the degradation due to electric discharge is suppressed in the section with
the flaky inorganfacés! | efseadHedlakgr énorganich€idderasdakiren aldgned
electric discharge 15 itself is prevented with the electric

di schar ge Besibaabtallyhanaparalieilcvithnphevedrfacest bf thent cizcuits ace.
Mor eover, because properties corresponding to the type of filler materi al
can be given tcondectarul section | apdr theghasenseciiong spaydhatsyithed to
20 conditions for practical use can_be formed. QG her objects and

references  ofillexss FﬁOenPPoﬁtﬂFdebéBoResﬁﬁ&§ﬁ§ﬂ89dSFPGRItheAFoIPbmnng
descri ption wth reference _to conpan draw ngs. .25 BRI EF
DESCRI PTI ON P RELBRASYRRSLE sleEtFécas&FE%ﬁFﬁPu9F¥ gné“cénf%&ﬁﬁ&??bn
of the circuit conductor along the surface or in a void
10 within the insulating layer and the organic insulating
Mt material is degraded due to the electric discharge, the
degradation due to electric discharge is suppressed in
the section with the flaky inorganic fillers added
therein, or the degradation due to electric discharge
15 itself is prevented with the electric discharge
resistant characteristics improved in the entire
surface. Moreover, because properties corresponding to
the- type of filler material can be given to the
insulation layer, an insulating 1layer suited to
20 conditions for practical use can be formed.
Other. objects - and references of this
‘invention will become understood from the following
description with reference to the accompanying
drawings.
25
BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a view illustrating configuration

of a metal base board according to the present



of a netal Dbase board according to the pr esent I nvention: Fig. 2
Is adrawng illustrating a netal base~board according to the present
invention; Fig. 3 is aviewillustrating a netal base 5 board according
to the present invention; Fig. 4 is a vieM/iIIustrating a netal base

board accordin

bas® Bo |
0 15 aviewillustrpyndya;s ! aaypAge 1?93&@:§‘E‘iﬁédhnﬂertglt Baskr esent

i-nvention; and Fig

accor di Nghdrd h@c@é?&fr‘ﬁ% £8VERS| PPesdfit DRGERLPSHPN OF THE EMBODI MENTS Now
descri ption

nmet al

boar ds
usi ng

%naccordlng to the present invention; 10
IS a view | rating a

ereinafter - for enbodi nents of - netal
accordlng Fig.the pseacviewi DYEustpating al epetaldi cbege

the sanme with reference to the rel ated draw ngs.. As shown

base board

base
prment
20 i

Fig. 51, bosardedaatobding boathe pfesént imventionft conductor 3 via an
insulating layer 2 on a netal plate 1 with flaky inorganic fillers 4,

fl akes thereof havihig.a 4fbdsna viee idlustuyatipgane, metddedbase
i nsul ating | ayer 2. Such a material as Fe, Al, Cu, 25 SUS, or silicon

st eel ,

t he

e

g}to the present invention; Fig. Sis aview |IIustrat|ng a
' Fig.

3

n

t he

f droasdnateording hto uthe presentihE¥eRkionsr the netal plate 1, but

Cu is used in this enbodinment. As a material for the circuit conductor"3,
such a material as Bi9er h, isop Bikewpiilughraping acpetal base

10

15

20

25

board accordlng to the present 1nventlon,

Fig. 6 is -a view illustrating a metal base

board according'to-the“preSent inventioh;_and'

Fig. 7 is a view illustrating a metal base

board according to the present invehtion.

DESCRIPTION OF THE EMBODIMENTS

Now deSCription is médejuhereinafter- - for
embodiments of metal base boards according to the

preéent invention and electronic equipment using the

same with reference tO'the-telated drawihgs. -As ‘shown

in Fig. 1, a metal base ‘board 10 - has ' a circuit
conductor 3 via;an-insulating'layer'z_dn a metal plate
1 with flaky inqrganic .fillers-4,“the:flakes théréof
having a form like a flat plate, added in the
insulating layer 2. ISuch a material as Fe, Al, Cu,
SUS, or silicon steel, for example, can be used as a
matérial for the metal plate 1, but Cu isiusediin this
embodiment. As a material for the circuit gondﬁctor 3,

such a material as Al or Cu, for example, can be used,

>



-14- but Cu is used in this enbodinent. In t he I nsul ati ng | ayer, an
organic insuldating material with flaky imoArgamic fillers added therein is
used, and in this enbodinent resin with 5 flaky inorganic fillers each
conprising an alumna filler (marketed by Showa Kei ki nzoku under the nane
of Low soda al um na L-13PC) added therein hy 80 wei ght % against the resin
is used. The fPAkyChrndfguArd Lip| tBi& smBodaReRti-n a quantity of 80% agai nst

the resin 10 because, &f thg flak igﬁgganic fi,llers are m xed tao
signifidantly in the restR vEBSosi LPEBRaTREY eshAYREC | A calESAHE t he

wor kabi 11ty befx?é‘&fall:ﬂﬂ"g §B€§Lﬂa‘i%&¥h $RA%Y &%%E@a@?@ "i‘i;gii‘éir%“dia@ige@ and

cugi ng agent are nmaln used as an organi c I nsulfa ng mat er |

alumna flakeghefaghh BaViQHed? and 2R SBEEOXEHEB@W\eﬂtOGx@i?ﬁnd Wilté
t hi ckness from0.002 to 0.003 mmare used as the flaky inorganic fillers 4.

Fuethernorg t helhiy ckpgeggahian ER3lbaki BachayebmpriaiReal @n S sukdndn and
about 20 to 30 flake layers are 20 forned in the insulating |ayer 2. The

flakes in the fipkeri (pagretedf byl showankelkifzbkul andeirethen@ame , of
pol ygonal , or of other form so long as the naterials are flat. Furthernore
flat surfaces ndweasbdanalgmina Li-LBPC)f hdded4therelie By 80gseiightnsyl ati ng
material are generally aligned in parallel with the surfaces of the circuit
conduct or 3 amgaimshethe peain issusedat Theefilrkyyinpyggaicc fillers

are added in a gquantity of 80% against the resin
10 because, if the fléky inorganic fillers are mixed too
significantly in the resin, viscosity of the resin much
increases and the workability becomes low.
Specifically, epoxy resin and a diciandiamido
curing agent are mainly used as an organic insulating
15 méterial, and alumina flakes each having a size
approximately 0.06 mm and the thickness from 0.002 to
0.003 mm are used as the flaky inorganic fillers 4.
Furthermore the thickness of an insulating layer in a
board is 0.12 mm, and about 20 to 30 flake layers are
ot 20 formed in'the insulating layer 2.

The flakes in the flaky inorganic fillers may
be circular, recﬁangular, polygonal, or of other form,
so long as the materials are flat. Furthermore flat
surfaces of each inorganic filler flake 4 in the

25 organic insulating material are generally aligned in
parallel with the surfaces of the circuit conductor 3
and the metal plate 1 so that the flaky inorganic

fillers can be stacked in a stratified state. Namely,



fillers can be stacked in a stratified state. Nanel y, the flaky
inorganic fillers are added so that -as> seen by the paths 11, any vector.
froma given point on the circuit conductor -3 to the netal plate 1
in the direction vertical to the circuit conductor 3 wll 5

B Cous | FBBhoddakry LogE 3B Hidd @r%o%r'e!i%rdaﬁ%}o (ghat E%L;“ééq”x%o'rzéﬁfcz’
fill di E t wd f fl ak

fillers, 'Egﬁﬁﬁe RREA aaﬂngag%o#%s %%E%ffa' P poifit, @ eid” Sameg

in an Qgghﬁt [ QEHdﬁE %g ngte t}f\%"‘lﬂ%‘izaal | %v_»‘h e'scq_5| ts t e m xture _| S

appl i ed sévera orma ayer, and en the t ayer is 3
cur ed; (Zaﬁ;stibﬁkyv&%%&' Ct@ |t|h‘°er il |dithctdt orse (Mﬁct i on by
,naklng use of gravity; or 1 powder flaky inorganic fillers,

each sflakgebakeng. sémefgﬁwthbkiliﬂyiﬁhdﬂgﬁﬂic filderd.sposed ~on a ”Eta|'
plate, and then a layer of organic insulating material is applied so

that it becomes inpragnghed iwWsullatitg Nlayess 2, harilduss mdnulgrent,
powder of flaky 20 inorganic fillers 4, each flake having a form Iike

a flat plahg. Bee emgddyed afoRl garluqmwl aheng fIRIkY | dindiydrig a | ow
viscosity and is applied several tines in a formof thin layers (110 to 20 u

/1 tinme xfillersesih, oaeddnhecthbn.laymu31am¢amumad(mwIpnuﬂen;[nﬁxsure to
25 and heating the thin layers in a vacuum Testing for the electric
di schar geflakysinargsnicaéiddessicsash tfﬁ-@lﬁoéilﬂléla a Hegmcddd# ng to the

10 a flat plate, : is added in an .organ1c- insulating - —
material having.a.low viscosity, themmixtute'is-applied e
: se#eral times to form a thin layer, and then -the “thin
layer is 'cured;.(z) the'flaky iﬁorganic rfiilefs are
aligned in-oné.direction by makihgrhée'of:gravify;:-or
15 (3) powder of flaky inorganich.fiilérs,"eachr'flake
having a  form like a flat plate;: is disboééd-FOn- a
metal plate, and then a layer of organic: iﬁéulating
material is applied so that-it beéqmes impregnated with
the flakes. In this 'embodimeht, powder of <flaky
20 inorganic fillers 4, each-fléke.haVingua.forh*.like-'aj B
flat platé; are-addéd to an organic insulating mate:ial |
having a low viscosity and is applied several times in
a form of thin layers (10 to 20 ;z/i_time.# 10 ftimes),_
and the thin layers are cured by ldading pressure. to
25 and heatlng the thin layers in a vacuum.-; o
Testing for the ‘electric dlscharge resistant

characteristics of the board obtained according to the-

method described above was carried - out. In this



method described above was carried out. In this - 16 - testing
for the resistance against electric dischagge, sanples were obtained by
etching a 5 mm (width) x 50 mm (|l ength) conductive pattern at a center of a
net al base board havi ng outer dinensions of 200 mm (Il ength) x 150 5 nm
(wdth). The thickness of the netal plate was 2 mm the thickness of the

or gani ¢ pol ynkestingsfibat the Iregdstance) at2imst aiecthdca hidilemdssrgsf, t he
conductive layer was 0.1 mm In the test, industrial power (AC 2 kV and AC
10 3 & 60 sppPhas Wepkei ebtBingde kYt BEchdRguét Py amp{Midith )and Shamet al

pl ate of the nmetal base bqard at a peripheral tenperature of [err]. The
time requi red{4RREEDY hEOPARGEAIVEOR §rBr8ﬁeﬁ ﬁ&?tﬁéa§ﬁrédmeﬂéi195??AC

| tage i lieg,, airt th f f the 15 ductive patt i1
osult in a vPOREN: hoaieBnanger,Aiersier;p, 200" maS JHEES Rl A naEY 1 {1 <

oot 2P (Wsdeh)e LondeRhckndRs RO £35 s Bl Vo il & 1"
o9 o £ 6 MBERMARR of B olsiodeportmgedcd sturacTl Y er
was 0.12 mm, and the thickness of the conductive layer
was 0.1 mm. .
In the test, industrial power (AC 2 kV and AC
10 3 kv, 60 Hz) was applied between the conductive pattern
and the metal plate of the metal base board at a
peripheral temperature of 100°C. The time required
until the insulation was broken was measured. When an
AC  voltage is applied, air near the surface of the
15 conductive pattern will fesult in a violent dischaﬁge

of electricity. Results obtained in this test are

shown in Table 1.

Table 1

‘| Thickness Time until insul. Broken
of Insulting (Hr)
Layer

(um) 2 k Vioaded| 3 k V loaded

Flaky lnorganic Filler Materials 120 9500 4300

25

Granular Inorganic Filler Materials 120 250 80




As cl ear

characte

ly shown in Table 1, the netal base board I n which flaky |norgan|c"
fillers are used has far superior -elect¥ic discharge resistant -

ristics as conpared to that of a conventional product (a netal 5

base board in which a granular inorganic filler materi al

Nanel y,

descri bed above, Aﬂan alean Iy cshpwr hip

in a netal base board 10 havigga the configuration

is used).

as

bbﬁe¥at%he|methb sbééeof t he

circuit conductor deg s the insulajj | ayer and e 10 -~
degradath&?rig [ﬁ%é&XPﬁP@Eﬁﬂﬁtﬁl%&i%k?ﬁear?l%iﬁd hﬁ?g AFc fidtders

dded in th | _As d | i flak
nor gani SURTHEPS ﬁ%%ﬁr‘fg*b%nﬂ?{yﬁ*m%eg%eiﬁfﬁﬁ ﬁmcﬁ%ﬁ% £¥Rg 1ayer 2.

I nor gani SUReL8%s £

HE R Y R e Dol BSRuef o drpbERL £

ers are

WhGH " HdddcPO 4P Y 14 Sl Lk g DOUOE; elgpt 11 0
The el "'ﬁ“?’? f

are alig
conduct o
st acked
dlscﬁgrg

e occurs 1n- '|norgan|c materi a

sectlon

progr ess nfté931adald Qisdd) verWausém bt 8! Sket 4 bdsékybdlrd i NPsgani:c

fillers

4 provide excellent Telectric discharge resistant

char act emastiimes. thfe a darsfiduratiivn peid ordedeeiied Shavbveén Taghe 1 is
Nanely, the netal base board having a circuit conductor 3

formed oedlectidd rbidciidrye gemsratead inetiardbde af e ¢hecuttal plate 1,
in which the flaky inorganic fillers 4 are‘added in the insulating |ayer 2
with the comduates of3 etegrddeskeths inamuXating ilayeradc fanderthaterial 4

provi ded.

al i gned
10

general ly in parallel with the surfaces of the

degradation proceeds up to the sectlon with the  flaky

<

inorganic fillers 4 added in the lnsulatlng: layer 2.

As described above, surfaces of flaky inorganic fillers

4 each'constituting a portion of the. insulating layer 2

.are aligned ba51cally in parallel w1th the surfaces  of

15

20

the circuit conductor 3 and the metal plate 1, and in -

addltlon the Jf;llers.are_stacked”;nzstrattfled layers.

With this structure, although electric discharge occurs.

in the 'flaky inorganic' filler material 'section,

progress of degradation is very slow because the flaky -

inorganic fillers .'4 provide excellent electric

discharge resistant characteristics.  As a'result,- the

'_berfermance _as_shownain Table 1 is éroVided."Namely,

25

the metal base 'boatdthaving a circuit - conductor 3

formed over the insulating-layer 2'on the“ surface of

the metal plate 1, in whlch the flaky 1norgan1c flllersV-

4 are added in the lnsulatlng_layer 2 with the surfaces
of each flake of the flaky inorganic filler material 4

aligned generally:in parallel with the surfaces of the

i .



circuir't conductor 3 and the netallic body 1 and the aligned flakes 7
inorganic filler * stacked in a strati-f l®d- state, has superior

el ectric di scharge resistant characteristics as conpared to that of a 5
conventi onal type of board. Sem conductor devices, such as transistors,
resistors, and capacitors for power control which _genergte _a |arge quantity
of heat, are n%hﬁ?%ﬁtoncanﬁBFEPrbageaBéaFHehﬁﬁFﬁ&lgﬁe Gt ilgu oﬁﬂE%

described 10 by | ariety of el ectrqni i - No
dosor| pson i SLREARShor BLARPRor 7 oRnorgeRaEond iatbhd; RHERER | i pr dhent

i nvention. As  ip i | | d t he fidedid
copductor 3 viSeThSFRel) Jpeatef BRE, BUDErISE [eilpttic I didriinge () iy

norgani ¢ fillege Btantal Sndraglerdsgiadu! 8 comBar@dNie |ndter ofmieri al
added in the insulating layer 2. In this enbodinent, a resin with flaky

al um na i ner gagbRvéhtishal(eppkebedpBurdiona Kei ki nzoku under the nane of
Low soda alum na AL-13PC) 20 by about 40 wei ght % agai nst the wei ght of

resin and granul ar inorganieohdhbebrnaterices,(Auchi as fitratisisaoryg a
spheric form produced by Showa Denko) by about 50 wei ght % agai nst the
wei ght of resiresilsedrsherand, tappeditovel yfors pseer 2tontrol whichn
the organic insulating material with the flaky inorganic fillers 4 and the
granul ar inor ggemerateé| ea nhargeatjvabtitigedft heasi,n arehmovmtiedceonof a he
flaky inorganic fillers are aligned basically in .
' metal base board having the configuration as described
10 above to build a variety of electronic equipment.
el : Now descfiption is made hereinafter of a
second embodiment of the present invention. As shown
in Fig.. 2, a metal base board 20 has the circuit
conductor 3 via the insulating layer 2 on the metal
15 plate 1 with flaky inorganic filler materials 4 and a
granular inorganic filler material added in the
insulating layer 2. In this embodiment, a resin with
flaky alumina inorganic fillers (marketed by Showa
Keikinzoku under the name of Low soda alumina AL-13PC)
Y, 20 by about 40 weight % against the weight of resin and
granular inorganic filler materials (Alumina filler
-having a spheric form produced by Showa Denko) by about
50 weight % against the weight of resin added therein,
respectively, is used.
25 -~ In the organic insulating material with the
flaky inorganic fillers 4 and the granular inorganic

filler materials 5 added therein, the surfaces of the

flaky inorganic fillers are aligned basically in



paral |l el

i nsul ating section

with the surfaces of the circuit conductor ° 3 and the netal pl'at e
1, and are stacked in a stratified-state. Nanely, any vector i'n the

2 from a given point on the circuit conductor 3 to

the 5 netal plate 1 in a direction vertical to the <circuit conductor'

inorganic fillers 4 described in relation to the first. enbodi nent was

added, angdhiadhe 3, W kidin by €K saths 2bp iwplDvegdntéeseedi ngly, the

viscosity of an |nsulat|ng naterlal can be reduced and also the |linear
thermal sdqansinn tkoeflaky ehiorganiel filberstde . heat conductivity can:
easily be adjusted in a manuf act uri ng process. 25 : Testing for

the electric di scharmouesnstlwdsod:mdmeeemplqmedoforheabmgnungbt ai ned
according to the nethod as described above was carried out in-the sanme
procedur e-hes tiletky n inprganice cfbblewentd Th%—r@%%lt direction.

10

15

20

25

However, in thls embodiment,. the. flaky 1norgan1c flller.

4 and a granular-;norganlc filler material 5 are added

in powder . form. to an. organic :inéulating'-material

having a low viscosity. The mixture is appliéd_several-

times in a form of thin ‘layers. Then,fthefthihfﬂlayer
is cured in a vacuum by applying pressure and heat. Aas

a result,_the.viscosity'of.the_resin-COuldfbe reduced

to about 70 % as compared to a case where only the

flaky inorganicufillers-4_describedainfrelatibn"£o~.the

first embodimeqt was added, and also the workability

could be improved. Accordingly, the;viscosity.VOf an

insulating.materiél can be reduced and4élsoztheznlinear

thermal expansion,]c¢e£ficient; aS-well-"as“jthe heat

conduétivity can easily be adjusted in a manufacturing

process.

Testing for the electric discharge resistant

cha:acteristics.df_the board obtained accordihgffo':the*

method = as described[above was carried-outﬁin“the'fsamé

procedure as that in the first-embodiment;nThe.'result'

e

€

i1 ore. Pangkiehs Tekinddis a0 i-”tﬁréﬁéﬁézﬁ%ﬁ L P

illers s n
i norgani c |IIers ve -~
enbodi meA® ttr]ﬂee A ‘?&A/‘l %ﬁtgeanft ?’ﬁl% € %%J}g% ggr;g%ul é?r#ﬁ%¥8%§ ic fidder
mat eri al _ r c at hng : _
mat eri al sﬁ‘ V1 ng a W%'SWCt&'?'h%% n%t'lg? u'?ﬁs'ilis)é‘gg% |%ﬁé§£€gra times. in,
a form ofg, Iy n J 3y Jiﬁ%“oﬂrﬁhérﬁ chBY Sonductdr CY' efloi NeRevacuum by
appl yi ng pressure aﬁ%‘ I? the viscosity of the resin could

- be raduc e 170uﬂ)é15d££§@@i&d $6r€i6aFCtoWeR8 @Dk¥uithe flaky



-20- of this testing are as shown in Table 2. Table 2 5 Thi ckness Ti me

until insul. Broken of Insulting . = 20(#H r) Layer (um 2 k V | oaded
3 k V loaded Flaky + Granular Inorganic Materials 12 0 7 8 00 308
0 10 G anular Filler Materials 120 250 8 0 As

clearly shown in Table 2  above, for a netal base board with flaky
alumina fill &f fehisitesting ar@ agrshovarinTapdea2-filler material s
added in an organic insulating material thereof, the electric

di scharge resistant characteristics are substantially better as conpared
to that i|1(#{?1ﬁ onventional products. The mechanismfor inproving the
el ectric 20 C ar%e resi stant characteristics in this enbodinent is
basically the same as that in the first enbodinment. Electronic equi pnent
are -constructed by packagi ng sem conductor devices for power control,

sueh as gransistors, resistors, and capacitors, which 25 generate a
quantity of heat, on a netal base board having the configuration as
descri bed above. Now description is nade—for ar—third enhodinent of
the present invention. As shown in Fig. | Thickness Time until insul. Broken
of Insulting|. ' : (Hr)
Layer -
(um) | 2 k Vioaded| 3 k V loaded
Flaky+ Granular Inorganic Materials 120 17800 3080
10 Granular Filler Materials : 1 2 01 250 80

As clearly shown in Table 2 above, for a

metal base board with flaky alumina filler materials

15 and gfanular alumina filler materials added in an

organic insulating méteria1= thereof, the  electric

discharge resistant characteristics are substantially

better as compared to that in the conventional

products; The mechanism for improving the electric

\.~ 20 discharge resistant characteristics in this embodiment
is basically the same as that in the first embodiment.

| Electronic equipment are constructed by

packaging semiconductor devices for power control, such

as transistors, resistors, and capacitors, which

25 generate a quantity of heat, on a metal base board

having the cohfiguration as described above.
"Now  description is made for a third

embodiment of the present invention. As shown in Fig.



-21 - 3, a netal base board has the <circuit conductor 3 forned via
the insulating layer 2 on the upper- gurface of the netal platel, the
insulating layer 2 conprises a first insulating |ayer 2a and a second
insulating 5 layer 2b, the first insulating layer 2a is filled wth the
flaky inorganic filler materials 4, and the _second insulating lLayer 2b is
filled widh tae metall dpase| bpard hesr thes sirenithecephuetprsuBating | ayer
2a, an organi¢c 10 insulati .material _such .as an epoxy resin wth the
flaky i fAEpRR cvia; the, 1RERLAFing JoKaHed ObnLhe; HPPPE |EBITACe | o Lojis
enbodi nent al uni filler., flaky_ inorganic,_fillers are_added by about
505 agaithithe BeOat et L, LhR YnpHRRERRY 1 avek, 2un RBERRSE L under |
15 the nanme.of |ow ' - . l g, segQndi l,ati-ng | ayer
25, an orbart & Theuraerbaciid: SAy4F 24 Bhe o ' HebBgaciaRREIARIHA T nD T2V

granusar 1 1ok g;ctﬁ';#ffseaiﬁéﬁiéggﬂgfgf¥éru55?Eftfk@lbﬁiSwi%hpdi”E“f, ‘

al um na f7 anu | nor gani c ers. . ra-granul ar al um na,

~spheric p&f}l?é‘%iakfQ%z?o?&aﬁb@“@i?f@k%aﬁé?iaﬂﬂedrb&nabﬁﬁb 9QewBhaht %

agai nst. the wei gh ~résin. Also, in the netal base board according’ to
this enbogig@rdtingerdyest 2bnesl silled! w¥eh 2Rengedanudhr25fidleer ganic

insulating material. . wth the flaky inorganic filler materials 4 added
therein igatépia®sl 5in the insulating layer at the side adjacent the
circuit board 3. -This arrangenment is effective for~ inproving the.
. In the.first'insplating'layet32a;-anﬁ;o:gani¢
10 insulafing matériéi 'éuéhﬁas an epéxffrééin-'ﬁith_fthe . —
flaky .indréénic. filler méte¥ials:4fadded théfeiﬁ is
used. In this embodiment, alumina filler flaky
inorganic. filler5~are7add§d.by-abéut~80% against the
weight of resin_(availéble for Showa Keikinzbkﬁ under
15 the name of Low soda alumina AL-13 PC)..

In=th¢ second inéulating 1ayér 2b, an organic
insulating material- sﬁch- as anfepoxyg.resin ,with.'a;
granular = inorganic filler~material addednis ﬁséd.-. In
this embodiment, élumina filler . granular ihorganic

20 fillers (ﬁltra—granular-alumina,:spheric*prqducts sold U
by Showa Denko) -are added by about;965wéightt§”.agaihst
fhe_weight_pf-resin. |

-Aléo,” in the metal base board  acc§rdin§ to
-this embodiment, the first insulating 1ayer.2afmad¢ of

25 '_an-organic insulating material with.thé f1aky;inorganic
filler materials :4 addéd_thexein is fq:med *in the
insulating 1aye£ at-the.side adjaceht the“cirguit bdard

3. This arrangement is effectiveffori'improving the



el ectric discharge resistant characteristics thereof. In a manufacturing
process, the second insulating | ayer 2b wi &k the granular inorganic filler
materials 5 added therein is first formed on the netal plate 1, then the 5
first insulating layer 2a with the flaky inorganic fillers 4 added
therein is formed, and finally the circuit conductor IS adh urf aces
of the flaky | PHegERie #FFFEP§9§ ﬁﬁﬂéﬁtapﬁ cPﬁEaFFP§PStﬁ§ﬁlat F er 2a
are aligned 10 basica t he surf.ages uit
conductyr 3 Hhd® Tﬁﬂu#§¥ﬁPrb t8r°fesFﬂ QPﬁeseg?Bgnﬁgs Fggi%%&%%
meterial, and s&lﬁgakﬂga ¥ahB20823h6rbbh1E" 21308 ShatEs au@ 3 sua@u'fled

state. hbnely organi c rs are a so that any vector 15
from a given pp félﬁnlshflfg£Cfb£maaneﬂctaé Retal phateetgl thkatethel N the

direction vertic to the circurt conductor 3 , as seen in paths 31, wll
infersect sa ffgketi n {hsulhekygi NDagepi caf whikhr the t H2akysuliabiraaniection
2. 20 Vari ous nethods can be enployed for aligning inorganic

filler materi afsliereneadi a@dedosheraihhiis €oemédyentandat finadflya pieder of
granular filler material 5 is added to an organic insulating materi al
having a | ow véiresityconddctbe Bi isuadhesedpplied 25 several tines in a
formof thin layer, which is cured to the thickness of 0.06 mm by applying
pressure and heat. FurShefacee, ofowlbe fdakythoorgpniy ifAdAgxsi c4filler
material 4-is added in an organic insulating -
added in the first insulating layer 2a are aligned
10 basically in parallel with the surfaces of the circuit
N~ conductor 3 and the metal plate 1 in the organic
insulating material, and also the flaky inorganic
fillers are stacked in a stratified state. Namely, the
flaky inorganic fillers are added so that any vector
15 from a given point on the circuit conductor 3 to the
metal plate 1 in the direction vertical to the circuit
conductor 3 , as seen in paths 31, will intersect a
flake in the flaky inorganic filler in the .insulating:

section 2.

20 Various methodé can be employed for aligning

N/
inorganic filler materials in_one direction. In this
émbodiment, at first a powder of granular filler
material 5 is added to an organic insulating material
having a low viscosity, and the mixture is applied
” 25 several times in a form of thin layer, which is cured.

to the thickness of 0.06 mm by applying pressure and
heat. = Furthermore, powder of the flaky inorganic -

filler material 4 is added in an organic insulating
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conduct or

and the mixture is appl i ed
to

| having a | ow viscosity,
rmof thin layers, which arecocdred

| ying pressure and heat in a vacuum
having the total thickness of 0.12 nmis
3 is adhered thereto. Testing

Thus, an

sever al
the thickness of 0.06 nmm
i nsul ating 5 '
formed and the circuit
for the electric discharge

resi st armatemiatt chavings aolowt viésgoaitly, oandi hhe  mixtuvecrised above

was car
second
"Tabl e 3.
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di scharge resistant characteristics is

basi cal ly the SanﬁT@§tiﬂ@tfor thet&Beétf 5 eﬂaeﬂaﬁget r&B1B¥8At as the

- thi ckne

10

15

ss of -
characteristics. of the board obtained as- described

above was carried out adcarding*to_ﬁﬁeféamé procedure

as  in the. first'andlsecond"embodimeﬁtS“ above. - The .
o o | !
results of this testing are as shown in Table 3.
- Table 3
Thickness | Time until insul. Broken
of {nsulting} - ~ (Hr)
Laver — T
(#m) | 2k Vicaded| 3 k V loaded
2-layer Structure Based on the Flaky 120" 8800 3800
and Granular lnorganic Filler Materials : _
Granular Inorganic Filiér Materials 120 250 .80 (.~

20

25

compared to - that of the conventional produéts.

board :acco:ding-tb“this“émbOdiment is far superior

he electric: discharge resistant characteristics as

The

mechanism  for =~ improving the - electric  discharge

resistant characteristics iszbasically the-samé'as that -

clearly shown in Table 3:'ﬁhé'metal”'basé”:

in

times .

]

s



the first insulating layer 2a wwth the flaky inorganic filler materials
added therein-is smaller as conpared to tha= of the insulating |layer in the
first enbodi ment 5 described above, the tinme until breakage of insulation
becones shorter. Electronic equi pnment are built by packaging

sem conduct or devi ces f.or control as transi stor ors
capacitors mhléﬁ ﬁeF&Fét 3§§HHFF¢th Hoveyssr &AF éh?rﬁi ﬁggrd
havi ng t he c uratiqQn _a escrl d _ahbove desecr.i

- ?&aﬁ JatiR EL L ﬂ*&?%% n

herei nakter fo Fhéd present nvenatlon 0

Fig. 4, a neta a [ %‘i’({éqfetﬁ) c;ﬂ)a?%g_the
I nsul atl ng | aygrggéon &%eglfg%é% %gtg!r; acq:équlél rnt h]le% net ali aatsg ¥

i nsul ating | ayeg %th”BEEI 302 &b;%ufllart%g NSYedt 17 ﬂlﬁ-yqrm%at madlene%ﬁ.cond
insulating layer : | aky 1'norganic fillers 4 are added in the

first insulsati aasbﬂ%dZ%o%@ %lmé tfimdK YainviQr gidakadd IoF S ihdildtidi he
average size different fromthat of the flaky inorganic fillers 4 added in

the first insubatbmesl shortedx.are added in the second insulating | ayer 2b.
In the metal base board according to this 25 enbodinent, disposing the
first insulating |ayer Electadniel aquipgentc aresbublitndyratpadkagivig h t he
flaky inorganic filler materials 4 having a relatively | arge average size
adj acent the csemicbndaatdr3deyiciefsefoxypower monﬁnqiwaﬂlu;anaﬁa;ors,
electric discharge resi st ant

resistors, and capacitors which generate a quantity of

10 heat on the metal base board having the configuration
-/ as described above.

Now description is made hereinafter efor a
fourth embodiment of the present invention. As shown
in Fig. 4, a metal base board 40 has the circuit

15 conductor 3 disposed the insulating layer 2 on the
upper surface of the metal plate 1. The insulating
layer 2 comprises the first insulating layer 2a and the
second insulating layer 2b. The flaky inorganic
fillers 4 are added in the first insulating layer 2a,

i 20 and flaky inorganic fillers 6 having the average size
different from that of the flaky inorganic fillers 4
added in the first insulating layer. 2a are added in the
second insulating layer 2b.
In the metal base board according to this

’ 25 embodiment, disposing the first insulating layer 2a

made of an organic insulating material with the flaky

inorganic filler materials 4 having a relatively large

average size adjacent the circuit board 3 is effective



characteristics of the assenbly. Accordingly, at first the second

insulating layer 2b with the flaky tnerganic fillers 7 havihg a‘short
average dinension is formed on 5 the netal plate 1. Then the first
insulating layer 2a with the flaky inorganic fillers 4 having

| engt hy "aver age si ze, added ﬁherei__i tornea.th_re on. __Fi.n II¥
circuit cHhductBPTaViRI odhkPgy. %EF?EE&S 0 1Fﬁ§a;FFakyrFﬁ6F§3Hic fillers 4
the i ting.lay | aky .i.n he Fillern

haP AL RSE fRe R b1 Kok BRUINGF, B 53e?
surfaces. gf{e théc

4 it
fillers are stacked Th a stratified state. Accor

in 1
seco

t he
.to

0
nd

54" $NLh1 5004 2&5:329%1&9%32?35& ali Gotgadie

a
t he

in.fihe
W t R4 he

the -

I ngly, - any vector 15

| NSUf £ | &8s SPChAGINET ANBRoPL VaPePAYE! diflBnsiBa §kI EiriedCeRduCt OF

the metal plate 1-in the direction vertical to the circuit conductor

3, ass seghe ah@bgl prabée 141 Thehl thet eipset ihbakasingnlayee  Raaky

inorganic filler materials 4 and 6. 20 - Also- in this

I Ns

3

confi gur apiein, thée frhketinhorganibafijtlersi 4t havingar act dengthys are far
better than that of conventional products. The - .mechani sm for

i nprovi ngaverage sizel addedctherdinchar fermed theresponnt ERamddyeristics
in this enbodinent and the. nmethod of 25 aligning the direction of

t he

such

10

15

20

25

as -transiSepfaces et the flakynorganic: Toufti chn
the insulating 1§yer 2a.and the flaky inorganic fillers

6 in the second insulating léyer - 2b. a:ef aligned

- basically in.parallei,with the.suxfa¢e5-6f=the"circuit

conductorsﬁ3.and_the.metal:plate 1,*and.theﬂ£illers-are
stacked in a stratified State.__Accprdingly;.any:vector
in the insulating section from“a.given_poiét on the
circuit conductor .3- to the:metél ~§late "1 in the
direction verticaiité;the'circuit condﬁctor 3, as seen
along paths 41 will intersect flakesi in: ﬁhe . flaky
inorganic_fillef materials 4 and 6.;;fa 

~Also in this ¢onfi9ﬁratiﬁnb' the electric

.discharge_resistaﬁtfcharacteristics’ate'far better than

that of cbnventicnél=_products.- The .. mechanism for
improving the: . electric - discharge —~  .resistant
characteristics in this embodiment and*the;imgthod of

aligning the dire¢tiOn';of the---indrﬁanic.  filler

materiais are basically the same as those in the first

and the third_embodiments,

Semiconductor devices for power. control such

i nothmn¢trcuit | ¢opdugteri 3| isapdhersteal |y .t he sane as those in the
first and the third enbodi nents._ Seniconduyctor deviggilfor power control

“

14



~
-

generates a |large quantity of. heat, are nmounted on the netal base board
having the construction as descri bed above=to build el ectronic equi pnent.
Now description is made for a fifth enbodi nent of the present

i nvention. As shown in Fig. 5, a netal base board 50 has the circuit

conductor 3 forpged gkgn%ggtggggiﬁFkggs%%%%r ZaQ%bt%%gﬂg@ybfgyfauyhfghthe

netal plate 1.aﬁlaky rnorgani C er'i al a.first type and a

second type of oLl,gkkcLU0LIULGE BhBHIANyALE HebRISBtd thotintef I MBiid L he

I nsul atAg | ay I'n an organi ¢ tnsulating material wth the random m x

of flaky inorggatalfi bh8eSbbazad hakenly #he coRstatictilon lay s desttddkd
therein, surfaces of the 15 flaky inorganic filler materials 4 and 7 are

al i gned basi cahbgventpabalild edietitriond csegdpaentf. the circuit conductor 3
and the netal plate 1, and the inorganic filler flakes are stacked in a
stratifiedsstate. Nanel yNawy vdescriptdona giiwenmadent for t ha ci Mdifith 20
conductor 3 to the netal plate 1 in the direction vertical to the circuit
conduct or 3 asembedifrent pefhihel preisentniiavention.t Asf shiewn dm t iG] aky
inorganic fillers 4 and 7. Any of, for instance, mica, boron nitride, flak
gl ass, and flaRy apumetali bagecfoaxdy 595hag,the edirguiftor aopduqtay, 3

inorganic fillers 4 and 7 descri bed abOVSPQAISO in this configura%;on, t he
el ectric di schAPERefc¥id: khe dRsidatdngsdayerade o thseubper [ frriage,

of conventiongk tggogggg 'pllQ%-1TEC@32:§”EnJ¥¥Anic filler material

10 4 of a first tYpe and a second type of flaky inorganic

e material are disposed in mixed form in the insulating

layer 2. In an organic insulating material with the

random mix of flaky inorganic fillers 4 and the flaky

inorganic fillers 7 added therein, surfaces of the

15 flaky inorganic filler materials 4 and 7 are aligned

basically in parallel with the surfaces of the circuit

conductor 3 and the metal plate 1, and the inorganic

filier flakes are stacked in a stratified state.

Namely any vector from a given point on the circuit

20 conductor 3 to the metal plate 1 in the direction

vertical to the.circuit conductor 3 as seen from paths

51 will intersect with flakes of the flaky inorganic

fillers 4 and 7.  Any of, for instance, mica, boron

nitride, -flaky glass, and flaky alumina is used as a

’ 25 raw material for the flaky inorganic fillers 4 and 7
described above.

Also in this configuration, the electric

discharge resistant characteristics are far better than

5

y



P

| mproving. the el ectric di schar ge. r'esi st ant characteristic¢s
in this enbodi nent and the method of-aligning the direction of the
inorganic fillers in one 5 direction are basically the sane as those in the
first enbodi ments. Sem conductor devices for power control such as -

t t - ' ,
(oans! oL Wi o P $Same PO CPRGANGES,  THE' RoBRRIGRCD Bokar O
Constructmﬂgmﬁ &'escrﬂt@d ab&r&:iﬁéu' ! ddfé@ﬁéf?é' c eqHéQﬂEEEnNeXt ~

descriptio st xt h enbodi nen t he present invegfion..

As shown dﬁhrfé&rﬁstfcémtﬁh ﬂ@ﬁe &ps6diRéntasnd henéi raethogongdgctor 3 15
formed via the insulating layer on the upper surface of the nmetal plate 1. -

The insulgtigidingyehe 2A006PEi68 Sof hehé | indrganitatibletayen 26nand the
second insulating layer .2b. The flaky inorganic fillers 4 are added in the

firsts inhigedtivh | ayerb@sicabhyl the akgmeiasrthose 26 thel | fiss8 nade of a v
raw material different fromthat of the flaky - inorganic -fillers 4 added
in the <dmbodimerst®ati ng | ayer 2a-are added: i:n the second insulating |ayer
2b. Wth this arrangenent, any vector from a given point on the circuit
conductor 3 to the Semigonduckpn@evices nfor HROWPF c€PPBROLvePEFBal to the
circuit conductor 3, as seen frompaths 61 will intersect a flake of the

flaky i n(ﬂfﬁganl*erﬁfﬁ’r%‘i'%rﬁh aregistors, o?ndf o?ap?ﬁyt'%‘ﬁﬁe t‘:‘é bor on

nitride, Jelnae)}/ateg | aSSlarge dquant:.gy of heat, are mounted on the

10 metal Dbase boaxd-hav1ng the.constructlon“as described
above to build'eleet:oniC'equipment;a-
| Next description is made: of a sixth
embodiment of the_étesentainventibp;5~As shown in Figqg.
6, a metal base board So.has-the circuit conductor 3
15 formed-viauthe'insﬁlating layet on the upper-surface ef
the metal#plate'l., The insulatihg layer 2. comprises
the first insulating layer 2a and the second insulating
layer 2b. -The flaky inorganic fillers 4 are added in
the: first insulating layer 2a,- end- flaky inorganic
20 filiers_s made of a raw material different from that of o W/
the:.flaky inorganic fillers 4 ‘added in ‘the  first
insulating layer 2a-are.added-in.the second ' insulating
layer 2b. . Withithis arrangement, any vector from a
given point on the circuit conductor 3 to the metal
25 plate 1 in the direction vertical to .the' circuit
conductor 3, as seen from paths 61 will intersect a
flake of the flaky inorganic fillers 4 and 8. Any of,

for instance, mica, boron nitride, flaky glass, - and



flaky alum na is used as,a raw materi al for the flaky inorganic fillers 4
and 8 descri bed above. Surfaces of the 4,flaky inorganic filler
materials 4 in the insulating | ayer 2a and“the flaky 5 inorganic fillers 8
in the second insulating |layer 2b are aligned basically in parallel with
the surfaces of the circuit conductors 3 and the netal plate 1, and the

fillers are stagkrg i alamihaatisf b8ddashat & rASRAakBrilils Feenthaur #1aRY. -
the electric discharge resistant 10 characteristics is far betfer
t han t hs& of consegandealfipleddcidsandke desezébedl abbBoecnbodi nents
descri hed above. The mechanism for inproving the el ectric discharge
resi stant characteristi cSurfiackss epifiodithent faalyt hénoeghodcof &hLlderng
direction of the ingrganic 15 fillers in one direction is basically the
sane as those PateRaaiprs# apdtheeinsnlatingodpwent 2a sedi csheuctdakyevi ces
fok power control such as_, hransistors . resistors, _and capacitors,
whi ch generat e3PQrEaPIE EiALers 8f iRekhe sPeompduipsdlstinge layerneeh)
base board having tge co s%ructiig as deSCﬁ&b d aggvg to buil d el ectronic
equi prent. 1t ShBuPdiBReAPEELFARLLY: D RATALIGLs¥iLBathe BBESAGRRy £S5 the
present invent|] A LI h CLi LR_telati tQ.the
above enpodine%ﬁg g%gcggg cg§h5§§°%§d§f?§§ q&?tﬁfggghgagggpg' %?dpﬁgé
present 1nvent g9y rslQretQ%acﬁgﬁpghnsnE%ﬁ&@giﬁngSQataboé so 3nCithiy'!
conductor i's forned on only one side of the netal plate, but circuit
conductors mayc8Rf£5gLFREi%¥NT the electric discharge resistant
w 10 characteristics is far better than that of conventional
. products like in each of the embodiments described
above. The mechanism for improving the electric
discharge resistant characteristics in this embodiment
and the method of aligning direction of the inorganic
15 fillers in one direction is basically the same as those
in the first and the third embodiments.
- Semiconductor devices for power control such
as transistors, resistors, and capacitors, which
generates a large quantity of heat, are mounted on the
o/ 20 metal base board having the construction as described
above to build electronic equipment.

It should be noted that the metal base boards
according to the present invention are not limited to
those described in relation to the above embodiments

25 and can be modified within the scope of the present
_ invention. In the embodiments described above, a

circuit conductor is formed on only-one.side of the

metal pléte, but circuit conductors may be formed via
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an insulating layer on two sides of the metal plate. Also the  netal
hown in above third enbodénent, fourth enbodi nent arid sixth
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ng section conprises "an organic insulating material’

icwr gase anddified tmdthe gretal cbasecbgandchavinher phuralal
a

ein, and the flaky inorganic fillers "are stacked in

with

eihyqnsue ~As. a result, even if the insulating layer is

due to an el ectric discharge, ‘the degradation_due to electrlc
eis . As descrlbed above, in a metal base board. and
electronic equipment using the same therein, an.

insulating section comprises an organic insulating

material with flaky inorganic fillers added therein,

and .the flaky inorganic fillers. are . §t§qkéd _in a

stratified state, so that, even 'gif;dthed.ingulating
layer is :degradedu_due_ to electric discharge, the
degradation dué to electric discha;gg'is_p#eventéd_ by
the flaky_inqrganic fillers'added pbéggin,“and for this
reason the_electfic discharge resigtant_chaxacgeristics
is improved. |

Also, in the metal base poard__acqbrding_ to

the present invention and electronic equipment  using

‘the same therei@,_thé insulating sect;dn comprises an

organic _ihsulatipg. matérial with flaky  inorganic

fillers and a granular inorganic filler material added'

therein, and the flaky inorganic fillers are stacked
in a stratified state. As a result, even if the
insulatingd_laye: is degraded due 'tq._an _ electric

discharge, the degradation due to electric discharge is

and

to the
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added
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30. prevented by the sectjion Wwith the flaky inorganic fillers added. For
this reason, the el.ectric discharge resistance characteristics are inproved
with the workability also raised. Also in the netal base board according to
the present invention and el ectronic equi pnent using the sane therein, the
I nsul ating section conprises a first insulating | ayer made of an organic

i nsulating material wth flaky inorganic fillers added therein and a second
i nsul ating | ayer nmade of an organic insulating material w th granul ar
inorgarge filler material added therein, aMyl the flaky inorganic filler
materials are stacked in a stratified state. As a result, even if the

i nsul ating | ayer is degraded due to electric discharge, the degradation due

to electric dischar i s, prevent ed, b he £l aky i ani i Llen.materials.
For this reas &{F‘ngbvetbgﬁ%ﬂ% g’@héﬁﬁh&éﬁ@ﬁéﬁ'@ﬂ%ﬁf‘g@?‘ir *—" o flggrqagon,
I proved with-ghe tkghility al.so raised.. Al 10 -th . e board
according to t‘hﬁ%&‘é&“ﬁﬁ%ﬁ?ﬁéﬁn%&ﬁ%‘ﬁ‘éwﬁﬁﬁ %{&e' '?Bﬁéﬁ“&?ﬁ g the sane
therein, the i i ecti gn conprises an organic insulating materi al
with flaky ino‘?ﬁ%&?@i‘?ﬁﬁ%&%&e@ade of a plurality of different types of
materials added therein, and the flaky inorganic fillers are stacked in a
stratified state... Accordingly, even if the insulating |ayer is degraded
due to electric di %Qf&é’iﬂ@hefdé‘i‘alméﬁéﬁ‘d&%o%ﬁg&@ﬂ% EntinVetidiPasE | S
prevented by the section with the flaky inorganic fillers added. For this
reason the el eléctroni¢eqaipaicit usingi the same thérei che insuldtiig section Tofmprisds wi t h
the workability al so rai sed. 1 Also in the netal base board according
to the presentfirsninsulating layer made of am organip insulatingunategial with<flaley inoegariic,
t he\iLnsul ating _section conprises a plurality of insulating |ayers, the
i nsul ating | ayilless added thegeinrandraysecond iinsulating layenmadeioflanrganiclinsulating
inorganic filler materials made of g different, .

material with granular inorganic filler material added therein, and the flaky

inorganic filler materials are stacked in a stratified state. As a result, even if the
insulating layer is degraded due to electric discharge, the degradation due to
electric discharge is prevented by the flaky inorganic filler materials. For this
reason, the electric discharge resistance characteristics is improved with the
workability also raised.

Also in the metal base board according to the present invention and

o/ electronic equipment using the same therein, the insulating section compﬁses
an organic insulating material with flaky inorganic fillers made of a plurality of
different types of materials added therein, and the flaky inorganic fillers are
stacked in a stratified state. .Accordingly, even if the insulating layer is
degraded due to electric discharge, the degradation due to electric discharge is
prevented by the section with the flaky inorganic fillers added. For this reason
the electric discharge resistance characteristics are improved with the
workability also raised.



mat eri al respectively addedtherein, ‘and the flaky inofganic fillers are’
stacked in a stratified state. Accordingly, even if the insulating |ayer is
degraded due to electric discharge, the degradation due to electric

di scharge is prevented by the section with the flaky inorganic fillers
added therein. For this reason the electric discharge resistance
characteristics are inproved with the workability al so rai sed. * C L

M S * WHAT IS CLAIMED IS: 1. A netal base board conprising &=

metal lic base layer, a circuit condu&lor |layer, and an insulating Iaye#
provi ded between said circuit conductor |ayer and 5 said base |ayer, 'said .
nmetal base board characterized in that: said insulating |ayer conprising an-

organi c insul ating mat er with inorganic- filler material
added t her ei n/Al §amthqraﬁgﬂbmg@md@c¢mrm tojthe presentinyention;and i sposed in
“said insulatin [ . ural i ac strata. 2. s
El ect roniek”&?&? P@Bﬁﬂ?‘?‘g% %&“9‘@%&?‘3 ﬁﬁmwpﬁﬁ?%ﬁl i'c basé

| ayer, il d an_ins er .provi ded
bet ween Pg‘-}ff’ﬁ c?t; ﬁja%%ﬁmgotp I‘%ﬁ"&%ﬁ‘yﬁ ‘E?%Bé ’Hﬂ?&m‘gal d electronic
equi pnmen C ele £Q ng an
organ o TR ﬁgféﬁﬁﬁvﬁ‘ﬂ%@@@ﬁmi%ﬁﬂg% (For £ Gfferpa "3,
mat eri al mAd6a i belng
di sposed 1 n Salqgsé nsu t I ngaltggéﬁ:%damggaﬁg%ﬁfﬂd ﬁﬁgrgg%ﬁfsatb% a; and
~ in a stratified state. ‘Accordingly, even if the msulaung_l_ayer is degraded due to
electric discharge, the d_egradation‘ due to electric dischmge is prevented by thc
section with the flaky inOrganicﬁllers added therein. Fdr?'-this reason the -~

-

eleclnc discharge resistance charactenstlcs are mproved with the workabxhty
also raised. '



a .plurality of power . circuit conponents attached to said circuit
conductor |ayer. 25 3. A netal basedweard conprising a metallic base
section, a circuit conductor section, and an insulating [ [ M“L
bet ween said circuit conductor and C L M S *‘mm‘c“mumm n,
said netal base board characterized in that: said insul at« ng sectfons *
conprising an HB3ENIS CALAIMED IS: pmmterial with flaky inorganic

filler 5 material d yl ar i ic filler. materjal ded .t herei n,
sai d flgky i nofganic 11 PeeatelaRe basTS FORREIAT AMFAIAT A1y

section in a pLurality _of stacked rata. : : Al N .
baseboard as s BYFErtn d ncé#gﬁ%% f,%%éﬁlgrq"ggtlg'raly;égd ainrﬁi t it ?ﬁlggrtalnn ar
inorganic fil hMalied ) I3 i  AfncidrtiBaved ardd aky
inorganic fill g(rég’r?a_gjtag’r?{ogﬁée%%eg@éé%d sdid ,?lnrwlsct%g base uboar_ol coyrrpr ia}si ng a
metallic base 3294 BAse’ 18yet) (s 3@ el b IHdhr B thaad il 2dd Nth
section provided between said circuit conductor section and sai d base
section, said¢pgical base  board characterized in that: 20
said insulating section conprising a first insulating |ayer made of an
organi c insul ating nat er isglidM tihsulabing Yayey cdnpdisingdded ddgamic and
a second insulating layer conprising an organic I nsul ating
insulating material with flaky inorganic filler

material added therein, said flaky inorganic filler

10 material being disposed in said insulating layer in a

~ plurality of stacked strata.
2. Electronic equipment comprising a metal base
board having a metallic base léyer, a circuit conductor
15 1layer, and an insulating layer provided between said
circuit conductor layer and said base layer, said
electronic equipment characterized in that:
said insulating layer comprising an organic
insulating material with flaky inorganic filler
W, 20 material _added therein, said flaky inorganic filler

material being -disposed in said insulating layer in a
-plurality of stacked strata; and
a plﬁrality of power circuit components
attached to said circuit conductor laYer.
25
3. A metal base board comprising a metallic basé
section, a circuit conductor section, and an insulating

section provided between said circuit conductor and



mat eri al

with granular inorganic filler material added 25 t herei n,

flaky inorganic fillers being disposeg=ifr said |n

stacked and stratified state. * C L M S mln”mm“nwlawmrt

baseboard as set forth in claim 1,
I norgani c nmaterial conprises alun1na having a fl ake size apprOX|nater 0.06 -

characterlzed i*n £hat shi & fl*aky

said

nm 5 7. said basg segtien.paaidpparalcbasei bragd acharacteiggde section,

a circuit
sai d Ci
base boar
a plurali
organic -

conductor section, and an insul ating section provided

ween

iR tRakdnductor  section and said basé section, said net al4A0

d characteri z

d b
ty of instRif inerLgtios BaERne ErRPr AR NG, o0 OZgABiLCoi ng.
i | k fill
g S, SBsiatiag t@%%*ﬁ%l ot viBn BB A ihteghalEaly sidegan ¢ L1 el

avi ng

sai d insulating secti.on conprises

an

-

W th §-C“&é@éfﬂ%l?;gﬁ?ggrQhHYQE'QﬂéreﬂﬁléaFQliéékﬁa£§9&Q§”'Sdhbh'ers bei ng #

di sposed 1n sa

The net al

fl aky inorganic material is

conduct or

10

15

20

I ng section in a pluralit strata. 20

thesePRar dsagds eﬂaﬁ?t InbRgshak ”‘flileﬁhaﬁlaﬁéﬁﬁ.hledbleEi.nE;hat 98 ai.d
S .

A metal basspbsedd Lanpaidi Hgsalaeingl secbisa -2h asp(ttxram;.tgr CotEcui t

acked in approximately 20-30 | ayers.

section, and an insul ating
stacked strata. :

4. - - The metal baseboard as set forth in claim 3,
characterized in that said granular inorganic filler
material is mixed in at least one strata of flaky

inorganic filler material.

5. A metal base board cdmprising a metallic base

section, a circuit conductor section, and an insulating

section provided between said circuit conductor section:

and said Dbase ‘section, said metal base board
characterized in that:
said = insulating section comprising a first

insulating layer made of an organic.insuléting material

‘with flaky ihorganic fillers added therein and a second

25

insulating layer comprising an organic - insulating
material with granular inorganic filler material added
therein, said flaky inorganic fillers being disposed in
said insulating section in a stacked and ‘stfatified

state.



sectian prOV|ded bet ween said circuit. conduct or section and '
section, said netal base  board charact® ized in thaﬂmlm“ﬁmﬂumlmni
'insulating section conprising an organic insul ating WL g Ky
I norgani c fillers conprising a plurality of different raw inorganic

filler materials added therein, said fla i norg filler
materials beifig dlsposeﬁ elﬁet§&|HaSFP§GF§¥| ?%5%h|+§1ﬁﬁQﬁQﬂl%y of

trat 10. tal, b b t f th

char acties | 7ed PRAEAGECERRRC | Ry CRBR AR el o imor Sl Tasepial

appr o tely 20-30.I f
Pt oxi mat ol 3 EOBETiRERnq210H ahégﬁl%%k?f&%*% ao%%f SpFEIEIRAS

base board congrpgi a metallic base 15 section, a circuit conductor
sectjon, and an insulating section provided betmeen said circuit conductor
section andg said base section, said netal base. board.
characterized in that: said insulating section conprising . a 20
plurality of fpsul ati ngahayaetalat bagasbdatd comprdaiihg nwl adeétalliyers
conprising an organic insulating nmateri al with Trespective flaky
inorganic fibhge nBketian,mmaée efireudit! cenduictorw mEiotriical, r espkctanvel y
added therein, said flaky inorganic fillers being 25 disposed in said

i nsul ati ng secihsulatiagpl usactipn oprowisded between said circuit

conductor section and said base section, said metal

10 base board characterized in that:

- whereby said insulating section comprises a
" plurality of insulating layers, each insulating layer
comprising an organic insulating material with a
plurality of flaky inorganic filler materials added
15 therein, at least two of said materials having flakes
with a different average dimensions and said flaky
inorganic fillers being disposed in said insulating
section in a plurality of strata.
o/ 20 8. The metal baseboard as set forth in claim 1,

characterized in that said flaky inorganic material . is

stacked in approximately 20-30 layers.

°. A metal base board comprising a metallic base
’ 25 section, a circuit conductor sectidn, and an insulating
section.provided between said circuit conductor section
and said base section, said metal base board

characterized in that:



* C L MS * 12 El ectronic equipnenr*tﬁﬁﬁFTETﬁa—d_;;;él base
board- having a netallic base secig®n. mumt“u section,
and an insul ating section provided between salgi“l “ﬂ section
and said base 5 section, said electronic equip chatacter} zed in that:

said. insulating section conpri sing a plurality of insulating

layers, at |east twaisd issulating a&em¢my@mmprt9ﬂmlanngrganﬂégam C
insulating 10 nmaterial wth respective flaky inorganic fillers nade}of a.

di f f er entinsadateng | almates!plei:l th adffbaky hetmorganidiéd filkerenor ga‘ad‘ c
fillers being disposed in said insulating section in a plurality of strata.
15 13. Comprisfiing ngt alPRAbdar d @5 stifferent| nravai Wexugank@racterized .

in that sai | aky .i norganic erial js stacked lurality of
| ayers %éJSﬁﬁ atenigls g sﬁ?%ﬁﬁﬁQM|%&& nyb?ﬁ& n%?°£@anlﬁ4

section in a plural;ty of strata.

10.. The metal baseboard as set forth in claim 9,
characterized in that said flaky inorganic material is

10 stacked in approximately 20-30 layers and said flakes

have a surfacé dimension of apprdxiﬁately 0.06 'm and a k‘J
" thickness of 0.002-0.003 mm. | |
11. . --A-metai base board comprising”a metallic:basé
15 section, a circuit conductor section, and an insulating
section provided between said circuit7c0ndddtor section
and . said base _seétion;-?said metal = base ‘board
characterized in that:
said insulating section comprising = a
20 plurality of insulating layers, at least two . of said iv)

insulating ‘layers fcomprising -an -organic"insulatihg'
material with respective flaky inorganic  filler
material made.of a different raw material respectively
added therein,- éaidi-flaky inorganic filleré. being'
25 disposed in said insulating section in a-plurélity of

strata..

A.
nmet al_ ba r t|aII £r el escrlbed th re ence to any ofs#
Fi gures %el‘tlg e% ofm#ﬁé: %’Sﬂig‘r ?fg sal gL a£1ng _

iy
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12. Electronic equipment comprising a metal base
board having & metallic base seétion, a circuit
conductor section, and an insulating section provided
between said circuit conductor section and said base
section, said electronic equipment characterized in
that:

said insulating section comprising a
plurality of insuiating layers, at least two of said
insulating layers, comprising an organic insulating
material with respective flaky inorganic fillers made

of a different raw material respectively added therein,

.said' flaky inorganic fillers being disposed in said

insulating section in a plurality of strata.

13. The metal baseboard as set forth in claim 11,
characterized in that said flaky inorganic material is
stacked in a plurality of layers having a total

thickness approximately 0.12 mm.

14, A metal base board substantially as herein
described with reference to any of Figures 1 to 7 of

the accompanying drawings.



