"HERMETI CALLY SEALED PACKAGE" The present invention relates to a
hermetically seal ed package and al though it is not sorestricted it relate$
nore part|cular1y to a package in which an integrated-circuit chip or the
N-ké is'sealed. 5 Conventional hernetically seal ed packages may
be of the "TO-5" or "TO 8" type. Such -a package consists of an hernetically
seal ed base which fixes a nunber of termnal pins to a nmetallic shell by an
Rernetic glass and a netalllc can which is fixed hermetically to the
hermetical |y SERRMETIGE FALER PACKAGES \\e| di ng, 10 col d wel ding or

sol dering. This package has ‘t he advantage that the hernetlc seal |s strong

and conplete, but it has the dlsadvanta e that &ﬁ S|ve %p .
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packages are cording present 1nvention,
there is prOV|dgﬂ‘?n hernetlcally seal ed. package conprising a shell haV|ng
& 20 throug iole; a can which is fixed hernetically to said shell to

form ag hernetical lg, £haS PRGRLIGNAY ddh1ed gdckayed RS oshikd extends
through the through- ﬁsﬁa% tﬁe CIrSUIt bggrd had?%g géflxed part which is

dBernetical |y fisesh igh the-gehegailh Babe abaduayeneonEakes iofl an mesnatrdlppr t
whi ch is disposed 25 in the said hernetically seal ed space, and a
proj ecting pardeayéd Hase Wicins £ DidsWar simpedfoff hertimatepirzakbya sedbtdespace;
and a circuit

shell by an hermetic glass, and a metallic can which is fixed

hermetically to the hermetically sealed base by resistance welding,
10 cold welding or soldering. This package has the advantage that

the herhetia seal is strong and complete, but it has the

disadvantage that it is expensive and that there is a l?mit to the

number of terminal pins which can be provided.

There are ﬁany other known hermetically sealed packages but

15 these packages are complex to manufacture and are expensive.

Moreovér, these other packages are liable to leak since the

hermetic seals of these packages are not strong and complete.

According to the present invention, there is provided

vy

v an hermetically sealed package comprising a shell having a

én

- 20 ' through hole; a can which is fixed hermetically to sald shell
to form an hermetically sealed space therewith; a circuit
poard which extends through the through—ﬁdle, the circuit
poard having a fixed part whic.h. is hermetically fixed in the
through hole by fixing material, a sealed part which is disposed
25 in the said hermetically sealed space, and a projecting part

which extends outWardly'of the hermetically sealed space; and a circuit



rn extending fromthe seal ed part and through the fixed part to the
fecting part. The fixing material may be a non-conductive fi'xing 5

-'att-ern on atleast one surface of the circuit board, said circuit
[

()

()

3

material. Alternatively, the shell and the can may be of electrically o/
conductive material, there being prgvided at |east one insulating film

whi ch extends at | east throughout the fixed part, the or each insulating i
filmhaving an electrically conductive filmformed 10 thereon which is

seal ed_NjafRbik nl st idhsthénd suosdtlh Be! ehdbiRARSHAlra OREHIEL AL 1 X1 NG
material. Each of the opposite sides of the circuit board may be provided

With a sgiadtbhsubstenagng | fromatitk QAT bh¥€ ahitl MrdubR @RNELedd ¥erd I | T8 Dbei ng
in electrical contact.- 15 The. circuit paftern and the or each
conduct i v thé pregyctingepirapect i ve el ectrode portions which are separated
by the insulating filmto format |east one capacitor. The circuit board

- may carry a guUehet fixidg méteriafindy be dimpesadiuctivd€isar ed space. 20

The package of the present invention daes not require term nal pinsand a

| afge numsgerifl.external |ead el ectrodes may be taken out fromit. The
construction -permts the hernetic seal to be nade strong and conpl ete, and
Wi t h subst ant iAditeynafeivelyk e sheldgpnddhe\pareoirrbe pficeleatkiapll?s can

‘be produced_at a | ow cost. -
conductive material, there being provided at least one insulating S

filn which extends at least throﬂghout the fixed part, the or
each _ins:ilating film having an electrically conductive film formed

10 thereon witich is sealed hermetically in the through hole by mean§
of conductive fixing material. |

Each of the opposite sides of the circuit board may be
provided wiﬁh a sa;id insulating film and conducti\._re film, the
conductive £ilms being in electrical contact.

15 The circuit pattern and the or each conductive £ilm may
havé respective electrode portions v}hich are separated by the
insulatiné film to form at least one capacitor.

The circuit bocard may carry a quartz vibraf.or whi:ch is
disposea in the sealed space. |

20 The package of the present invention does not require

terminal pins,and a large number of external lead electrodes’

<

may be taken out from it. The construction permits the
hermetic seal to be made _strohg ‘and complete, and with
substantially no risk of a leakage. Morecover, the package

25 can be produced at a low cost.



-3- The invention is illustrated; rrer‘ely by way of exanple, in the

acconpanying drawi ngs which illustrate a quartz oscil- lator utilizing a
g.(r‘rretlcal |y seal ed package according to the present invention. In these
awi ngs: - * 5 - Figure | is an elevation of the package
partly in section;, Figure 2 is a sectional viewaken along the line 11-1I
ﬁlﬁf Figure 1; Figure 3 is a sectional view taken along the line IIl- 10
| of Figure 1; Figure 4 is a circuit diagramof a quartz oscillator used

in the package, Figure 5 is a rear elevation of the package onmitting a can

which forms part of t hﬂaepﬁﬁ\hﬁﬁ:?on]i@ illustrated, merdlyJBy G b5 ckaifEd,
el evation of a circuit board of the package showing a circuit pattern on

the rear surface sof chd@cehhigdtiyin® adinds GHich d116staatel £ \GabeN o8EL RN
insulated filmwhich is provided on the rear surface of the circuit board;

20 laitgti ilizingnd BdriieticdllyOsedledepadklane ddcbpdiny eb e

provi ded on the rear surface of the circuit board; Figure 9 is an el evation
of the circuit bgeedesthdnweitianci rinuithegeaBravimgsm~t he front surface
t-hereof; Figure 10 is an elevation of insulated filnms which are 25

91 0Vi deil on t he front Rgufede isfan ledevationi of [tberpackage partly in

section;
% .

Figﬁ:e 2. is a sectional viewtaken along the line II-II
of Figure J;
" Figure 3 i.s a sectional view taken along the line III-
1o III of Figure 1;
Figure 4 is a circuit diagram of a quartz oscillator
used in the package;
Figqure 5 is a ‘rear elevation of the package cmitting
a can which forms part of the package;
15 - Figure 6 is a rear elevation of a circuit board of the
package showing a circuit pattern on the rear surfage of the
circuit board,e |

Figure 7 is an elevation of an insulated £41m which is

)

provided on the rear surface of the circuit board;
20 Figure 8 is an elevation of a metallic film which is
| provided on the rear surface of the circuit board;
Figure 9 is an elevation of tﬁe circuit board showing
'a circuit pattém on the front surface thereof;
Figure 10 is an elevation of insulated films which ére

25 provided on the front surface of the circuit boaxd;



igure 11 is an elevation of an upper conductive film conprising a

lic filmwhich is provided on the front surface of the circuit board;

d Figure 12 .is an el evation of an upper insulating film5 . on theg
front surface of the circuit board. An enbodi ment of a quartz oscillator
utilizing a hernetically seal ed packag& according to the present invention

I s described below with reference to the acconpanyi ng drawi ngs. Referring . .
to Figures 1-3 andigurgulk i% ad elevatinm ofii an bPper conductiverfilmde of &
ceramcs or the like. One end portion of the circuit board 1 is

constit ut ed dopparisivd ednekalili¢ £iimi winicdhs is cprowddét onethe £kbyt by t he sai d
hernetical |y seal ed package. The opposite end portion of the circuit board

1 is consti tﬁréécﬁwfgtbﬂ}}ié@#hd”ﬁﬁgt 88 which projects out fromthe 15
hernetically seal ed package. The mddle portion of the circuit board 1 is
constituted by a FiguEe bhds pe 9leVakiom of amappenhfinsRtati@gngti®al |y seal ed
package is fixed. Figures 6-12 jllustrate the formation of circuit

patt erns, cdFadferonk furfase ot et RP¥Ae circuit board 1. 20

Figures 9-12 illugstrate.the formation of a ,Gircuit tjern 2 on a front
surface of the ci Lﬁ“'@”ﬁ%%ﬁ“& 3£. FURTHR &8k f‘f%@%ﬁgcﬁit board 1 p
consists of .a _seal ed.part . a, Ixe ?Hi C s@heCldvagei t | b.

The circuit }bearflfg%%aqﬂﬁ}i éeﬁlggn%%]{)aﬁét %8 rorxlx% gﬁr gg% gf t he 25

Consie s Port, BBl BLIAY B BeELAUS B oGl bbihad. TP 50 ¥
Referring to Figures 1-3 and Figure 5, 1 is a circuit
1o : board made of ceramics or the like. One end portion of the
circuit board 1 is constituted by a sealed part la which is
sealed hermetically by the said hermetically sealed package.
The oppoéite e;d portion of the circuit board 1 is constituted
' by a projecting part 1b which projects out from the |
15 hermetically sealed package. The middle portion of the
circuit board 1 is constituted by a fixed part 1lc to which a
shell of the hermetically sealed package is fixed.
| Figures 6-12 illustrate the formation of circuit patterns,
~capacitors and other components on the circuit board 1.

20 Figures 9-12 illustrate the formation of a circuit

pattern 2 on a front surface of the circuit board 1.

A

As stated above, the circuit board 1 consists of a
.sealéd paft.;gflfixed_part 1c and a projecting part lb. Tﬁe 
circuit pattern } is formed on the front surface of the
25 o ci:cﬁit_board 1 as 11;ustrated in Figure 9. The_circuit pattexrn

2 comprises leads 3, two external lead electrodes 4a, 4b, and .



three capacitor electrodes Sa, 5b, 5c. The circuit pattern 2 i$ nade of a
conducti ve paste by silk-screening or by sone other nmethod, and is then
fixed or-fired at an appropriate tenperature to provide a hard conductive
%ﬁrface or joint. 5 o The conductive paste is nade’ of a powder
of tungsten or the like in a suitable vehicle. Two apertures 6 extend
through the circuit board 1 and four cuT-ddts 7 are made at the edges of

krcuit board 1. The, Jeads 3a extend .to.the apertuyres_6 and cut-outs 7.and
can be electrically ?1%5?‘8?1‘”[% T SlecrEeies gﬁ-t It%‘éfny%’h Fﬁ% Cr_rlés?‘_"sa’?%%‘é‘ &t
the circuit board 1 o e 10 the.conductiye S of the |e 3a_1s
applied by silKk- scrggr#a'r}% 3% 5)??%‘1?%2"? 2 Eéﬁhlp ﬁ%ﬁé‘ gf?ﬁ?iélg g‘g}l’{dg‘t’ﬁa cut -

outs 7. The circuit g éﬁeﬁg’gﬁb&@a{ﬂi@e?@fﬁﬁ%eﬁﬁ%daéra% pg,gg{eed

part |la and through the reic o ecti ng

t Ib. After forni LL Gl [ {feF %
par er 101 agpbdiaetid @4l bbb hata SOt ive bl fatedor YIEE.

I nsulating filnms 8a, 8b, 8c as shown, I gure are forne

circui % pattern 2. Thiei QipdhétivOpddtleBs BaaeBls &C patiderTBE Cruthstdh RSt | Ng
paste Dy sil k-screeni.ng or 20 by sone ot her nethod, and are

d hen fixed or fired. 138dQn 8Ssil1dhbI0) veREé X, STWE ABePiurleV6l ixeend | thirbigh OF
the like in a suitable vehicle. The insulating film8a is forned on the

circuit pattern 2 sSotRé dixcady doab®tihahfiefdurxest-pats 71 arefmddaca¥itheutdges
~ “4poard 1 and the capacitor electrode 5a. The 25 ~ width of the
insulating film8a, bfecircaltiwakddi.nelse deads Zcextend Eogilecapértures 6
greater than the width of the fixed .
and cut-outs 7 and can be electrically connected to a circuit
10 pattern on the rear surface of the éircuit board 1 because
~ the conductive paste of the leads 3a is applied by silk-
screening and extends through the apertures 6 and the cut-
outs 7. The circuit patterh 2 is formed éo as to exfend from
..the sealed part la and through the fixed part lc to the
15 . projecting part.lgb . |
After forming the circuit pattern 2 shoﬁﬁ_in Figure 9,
three insulating films 8a, 8b, 8¢ as shown, in Figure 10 are
formed on the circuit pattern 2. The insulétiﬁg films 8a,
églag_are-made of an insulating paste by silk-scréening or
7 20 | by scme other method, and are then fixed or fired. The
| insulating paste is made of powdered -alumina or. the like in “
a sﬁitable vehicle. The insulating film 8a is formed on the
circuit_:" pattern 2 so as to cover both the fixed part lc of
the circuit:board 1 and the capacitor'electrode Sgs'fhe
25 © ' width of the insﬁlating £ilm ng'i.é. vertical dimension as
" seen in Figure 10, is greater than the width of the fixed
part lc. The insulating films 8b, Sg_respectivelﬁ cover

the capacitor electrodes 5b, 5c and are made a little



't lc. The insulating filns 8b, 8c resﬁecti'vely cover the capacitor
ectrodes 5b, Sc and are nade a little -6- larger than the el ectrodes
Sc. The insulating film8a is fornmed by silk-screening up to the edges

of ‘the circuit board 1 so as to extend through cut-outs 9 at the edges of
the fixed part Ic. 5 -6 - On the insulating filns 8a, 8b, 8¢
there is formed an upper conductive film 10, as shown in Figure 11. The -

upper conduclangerf than thecelgntredes Sbecig.odThe Lhgulatipg filg Beads 12, and a “%&
metallic¢c or other film13 . The upper conductive film 10 is made of a

conducti ve pastformedchy lsilkfscreening up tosthecsfigeg, ofthe ainchdh i xed or

fired in the same manner as the circuit pattern 2. The netallic film13 is

al i gned wi t hbeard i ge &Pt extendf thueugh | utoPEth ot the eiReS S€forned up to

the edges of the circuit board 1 so as to extend through the cut-outs 9.

The el ectr odthe fij*xe€ RAfEd1l8oth as a capacitor and 15 : as a neans

%];i ;:Iime;:gondi ng anPiQn{:fﬁgri??t ed- ci r;:,éji t caépégqéihgurﬁg %oan 2). If thin
= pactors a éﬁ?s*si&' g ’_c}ﬂ‘st CH CU*t Bard 1077 e el ectrodes
ﬁgéeggér §C a%éa‘ﬁ?l%\?fﬁf]ql‘fgﬁiggﬁégﬁn é}isgl??str‘lhég'gi inlm ceg%lgg .Iglrelei tn?][ e greater  #
e L0 2 g cqppucthl ] Bk USKicros Matopts g o 10 N
upper i nsul ayp g filpl, Mnd 3 héedTIE & obfleddiTh B PAFLE uPgesi | k- sCTeeni ng, v
conductive film 10 is made of ::.t conductive paste by. silk-
10 screz'ening, and is then fixed or fired in the same manner as
the circuit pattern 2. The metallic film 13 is aligned with
the fj.xed part lc of the circuit board 1, and is fomed up to
“the é_dges of the circuit board 1 so as to extend throuéh the
cut-outs 9. The electrode 1llb is used both as a capacitor and
15 as a means of d:l.e‘—ﬁondi_ng an integrated-circuit chip 14.
| (Figures 1 and 2). If thin=-film capactors are not necessary
on the circuit board 1, the electrodes 5a, 5b, 5¢, 1la, 1lb,
112 and the insulating £ilms 83, S_E are not necessary, and the width
of the insulating film 83 can.be a little greater than the
20 ' width of the fixed part lc.
~ An upper insulating film 1S, as shown in Figure 12,
is :Eormed on the gppér conductive £ilm 10. The upper
insulatj.ng £film 15 is made of an alumina paste by silk—séreening,
“ and ;Ls '.l:hen. fired or fixed. The upper insulating film 15 |
25 pge\fepts‘ a fixing materj.al, such as solder, from flowing
~along the leads when # shell, as described later, is fixed to

the metallic £film 13.



and is then fired or fixed. The upper insulating film15.25 ' @
prevents ‘a fixing material, such as solder, fromflow ng along the | eads

\(F\{lrben a shel |, as described | ater, is fixed to the nmetallic film 13.
Fgures 6-8 illustrate the formation of the circuitipattern on the rear
surface of the circuit board 1. Acircuit pgttern 16, as illustrated in

Fisgure 6, is formed on the rear surface of the circuit board 1. The circuit

pattern 16 goiRebSe:s hefthirive thalfoiRtiof!2CthOW@Scdst and two

i ndependent el ectrodes 19. The circuit pattern 16 is nade of conductive

paste in the sane gavteeh oS tHE FeakbadrabeVsE thbeciredepdedeaty el gctrodes 19,
and | eads 17a are fornmed so as to extend respectively into the apertures 6
10 and tdircait -pattern 18, iddledgaated ireigudec 8| tiddasatedl onand
the | eads 17a are connected to the |l eads 3a of the front surface of the
circuit board 1. Arhe mean ztrfiged ol nthiX) civduicthboard L udtheatixdtuin Fi gure 7,
I's made of the alum na paste and is forned on the circuit 15

pattern® 16 by si| keat¢errriéngompriisesi yeadballngor |len@lelectiotawd8i 0o cover
the fixed part |Ic. The width of the insulating film20, i.e. its dinmension .
- &n the vertical disnsctreonindspendent|eleactyodes 19; s Thquedrcudt ipadternitl® of t he
insulating film®8a on the front surface of the circuit board 1, but the
width 20 ig,padie of] fopfuetive resten o the Fape mannert 3 degexidedt han
-4he fixed part lc. If the insulating filnms on both surfaces of the circuit
board 1 are the sdRe"&r difee LPRePSRAHt§leFtrodes 19, and leads 17a are

formed so as to extend respectively into the apertures 6
10 ~and the cut-outs 7 at the edges of the circuit board 1,.and
the leads 17a are connected to the leads 3a of the front
surface of the circuit ‘board 1.
aAn insulating £ilm 20, which is illustrated in Figure 7,
- is made of the alux;:ina paste and is formed on the circuit
15 _ pattern 16 by silk-screening. The insulating film 20 is
formea to cover the fixed part lc. The width of the insulating
| film 20, i.e. its dimension in the vertical direction as seen
in Figure 7,is equal to the width of _the insulating ;Eilm 8a
on the :Ei:oni: surface of the circuit board 1, but the width
of the insulating film 20 can be a little larger than the
fixed part lc. If the insulating films on both surfaces of
the circuit board 1 are the same width, any bending of thé
| circuit board 1 during firing will be small.
A metallic film 2], which is illustrated in rigﬁre 8 and
25 ' which is made of the conductive paste, is formed on the
insulating film 20 by silk-screening. The metallic film 21

is formed up to the edges of the circuit board 1l.so as to
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dcuit board.1 during firing will be small. Arretalllcfllm21 which is
Yustrated in Figure 8 and 25 which is nmade of the conductive
paste, is formed on the insulating film 20 by silk-screening. The metallic

film21 is formed up to the edges of the circuit board 1 so as to - 8-

extend into the cut-outs 9 when_the netallic film21 is formed by
sil k-screening. The netallic film21 is connected to the netallic film 13

on the front &u&&&&%tef.fﬁéﬂsue.&ﬁwé AR Ehe' metlf1 PERlA g {418 13, 21 are

formed in 5 ment with 't | xed part Ic of the circuit board

1. As the w g0 ﬂyhﬁiﬁgls%!reéﬁng.! BralmbEa19dbaditeO2i hes Wi dth of the

metallic film 13, bénding of the circuit board during firing is prevent ed.

-

| f the circuidonRédtled 8o ltthd Befill 1BOFAHS A8 YorD thé Eroneagurkdce of the surface

of the circuit board 1 and only the circuit pattern-2 is fornmed on the

“front surfaceitbeit ®bard®n.t hthdé ataBlilcd E£Bns 13} S2In@geSHamgdtin ensur e t hat

only the netallic film21 is provided, and the netallic film 21 nust be

cainect ed t 0 allhgrmigitawl tic chiel #1363 paxtt he. 6£ che elncbatebamirdtbe circuit board’

1. 15 The circuit board I, on the front surface of which

t here have basnthlepdsthesf tthe mEtatlic fpémt@r i s2equalete rthel widtigofi | ns 8a,
8b, 8c, the upper conductive film 10 and the insulating film 15, and on the
rear surface tbe métiaddicHEio K3w depding @Epthe cducutebeard duringmttern 16, the

insulating film 20 20 and the netallic film 21, |sthen conpl et ed;

by firing infiring is prevented.
If the circuit pattern 16 is not necessary on the rear
1o surface of the circuit board 1 and only the circuit pattern 2
. is formed on the front surface thereof, on the rear surface
| it is necessary to ensure that only the metallic £ilm 21 is
_ provided, and the metallic fi’lm_' 21 must be connected to the
| metallic f£ilm 13 on the Eront surface of the circuit board 1.
15 The circuit board 1, on the front surface of which -
there have been deposited the circuit pattern 2, the insulating
films 8a, 8b, 8c, the upper conductive film 10 and the
insulating £ilm 15, and oﬁ the rear surface.of which there have
been deposited the circuit pattern ],é. ﬁhe insulating_film 20
20 - and the metallic film 21, is then completed by firing in
a hearth. .In this embodiment, the conductive parts of the
circuit patterns and the metallic films are plated with
, nicke_l._ | |
Referring now to Figures 1-5, the integrated-circuit |
25 B chip 14_ is bonded by conductive paste on the capacitor
electrode 11b which is used for die-bondin_g. Pads on the
integrated- circuit chip 14 and lands of the circuit

pattern 2 are wired together by wire-bonding.




a hearth. In this enbodinent, the conductive parts of the circuit patterns J )/
and the nEtalllc films are plated with nickel. Referring now to Figures Y
-5, the. integrated-circuit 25 chip 14 is bonded by conductive
paste on the capacitor electrode 11b which is used for die-bonding. Pads on
the integrated- circuit chip 14 and |l ands of the circuit pattern 2 are
wi-red together by wire-bonding. - -9- €&®t-he circuit board 1, three
i n- filmcapacitors 22, 23, 24 are fofnmed as before. The capacitor 22
consi'sts of the el ectrodes 5a, l1lla and the insul ati ng film8a which is
di sposed between the electrodes Sa, |la. The capacitor 23." 5
consi sts of the el & tBaLLrspit PPB-"%er theeq Shin-filncaprritds fRich is
di sposed bet ween thheE?ctro es 5b, . The capacitor 24 consists of the
d

el ectrodes 5c, Ilc IfFS hemmes FﬁgbeFPT-?n 83"‘?\kﬁa§ﬂ°1-‘?rd?§ﬁ?§’éélsﬁget°ﬁe‘é‘?ﬁ t he
el ectrodes 5c¢, "11c t he_rear gur ace of the circuit

board 1, a quartz \ﬁ]ﬁf‘éfﬁeszg—‘l sug-uﬂﬂf?é P12 ters 26,
16, The capaci tors FFPREE pébredt’ it Ruktimebled h?é'-gfi‘ggg%e?%%i °3 ohown
‘rigsg:ag'tjlrssellly -(I:-(r)ura]sg-l T ut esﬁlDBfau?(%QEé?grdggra]% e'll%t rg ex grgﬁ&%q:lillgdﬁm
¢electrodes 18 on thg \ffdn 14/d1A56se Delfeds ﬁ:ﬁ&'éle*eﬁ?%&slsgpfl%'.t Ui
| capacitor 24 consists of the electrodes 5c, llc and the
insulating film 8c which is disposed between the electrodes
5c, 1llc. |
10 On the rear surface of the circuit board 1, a quartz
- | vibrator 25 is supported by two supporting members 26 ¢ 27.
' The supporting members 26, 27 a_ré fixed to the independent
‘electrodes 19. The capacitors 22-24 an.d the quartz
vibrator 25 are connected as shown in Figure 4. The
15 ) external lead eiec‘trodes 4a and 4b respectively constitute
VDD- and Vss terminals. The e#ternal lead el.ectrodes 8.
on the rear surface of the circuit board 1 constitute
output terminals, reset terminals and the like.
= | 28 is a shell having a through hole 28a(Figure 3) at

20  its centre. Fixing material 29 extends through and fills the .

A

'th;oﬁgh hole 28a éf:_d__é.s s.ecured' to the fixed part lc of the
circuit board 1. In this embodiment the shéll 28 is made
of a metal which is copper, Kovar (trademark) or the iike,-
the fixing material 29 is a solder or a brazing material,
25 " and the-shell 28 and the circuit board 1 are fixed hermetically
by soldering or brazing. As the metallic films 13, 21 which

are formed at the fixed part ilc extend to the edges of the



put termnals, reset termnals and thellike._ 28 i-s a shell having a
pugh hol e 28a(F| gure 3) at 20 its centre. Fixing material 29

x¥ends through and fills the through hole 28a and is secured to the fixed w,
part 'c of the circuit board 1. In this enbodi nent the shell 28 is nmade of

a metal which is copper, Kovar (Jjgdemark) or the like, the fixing materi al
29 is a solder or a brazing material, 25 and the shell 28 and

the circuit beafdufe Bo8rd iv4Cend WrePtitmll ¥rdunasehsleiiragitobodi@a,ng. As the ‘%
metallic films 13, 21 which are forned at the fixed part |c extend to the

edges of the ¢he-sHdl1- 28 idn@Uthe 32EGiIL board 10 keeffixe@d around the circuit
board 1, the shell 28 and the circuit board 1 are fixed hernetically by the
fixing materi derdétivallydyt lthe Cfixning tmdvesisd 29 arminththdieiretitc seal is
strong and conplete. 5 This is .because the fixing material 29
extends througasdd f ahd stiehbetiwticgbedlolie Agwngfandheomplete. 28 to the
circuit board 1, and extends around the circuit board 1. Moreover, since

t hg hori zont alThdsnim Siecaussf thhefintingumpitendel 29gextandscthrovgbFigure 1 is

big, the wwdth of the fixed part Ic is 10 , and the Iength of
the hernetic sed £tHautbe tthrough dgle Hmed the shetd 28tg‘é q’i’@rﬁ’e"t tseal s
between the shell and the circuit board is_ strong and_conpl ete. A housi ng

or can 30 covdedrgnh 284 %’H:eESFta‘?%P“daﬂI? PLrquiteboars 3- f MOX§Rt the shell .
28. The can 30 and shell 15 oget h r nhernetically L4
seal ed space ﬁnpﬁ Wﬁ &xﬁriamgxtal dimension o% ghe _tgroug%-g]ofe 2%3 as .

seen in Figure 1 is big, the width of the fixed part ic is

A

10 big, and the length of the hermetic seal around the circuit
board is small, the hermetic seal between the shell and
the circuit board is strong and complete.
A housing or can 36 covers the sealed part la, and is
fixed to a flange of the shell 28. 'I’lie can 30 and shell 28
15 ) together form an hermetically sealed space 31 in which the
sealed part la is disposed, the projecting part 1b extending
outwardly lcf the space 31. 1In this embodiment, the can 30
is alsc made of a metal such as copper or Kovar. The can
30 and the shell 28 are fixed hermetically by resistance
20 ' welding, cold welding or soldering. This .hermetic seal
between two metals is reliable, and there is little risk of
_1eakage. The sealed part 1a of the circuit board 1 is
- shielded el‘ectro-magnetica_lly by the hern_le_tically sealed
package, since the metallic fiims 13, 21 of the fixed part lc

DD

25 ' of the circuit board 1 are connected to the V__ terminal
o, .
4a at a contact point 31, and a voltage of the shell 28 and

the can 30 is at earth potential.



the space 31. In this enmbodi ment, the can 30 is also nade of a netal suchf-e
as .copper. or Kovar. The can 30 and the shell 28 are fixed hernmetically b
resi st afice 20 wel ding, cold welding or soldering. This hernetic
seal between two netals is reliable, and'{here is little risk of |eakage.
The sealed part la of the cirguit board I %S shielded el ectro- magnetical |y

.8’y t he her i call d - i h Ly GAfil 1 1.qf th
fTxed part Tc 25 A BRGALR:, XS itgg FerRst 000 b Bonabtfsaty | ©
term nal DD 4a at aacggg&gq:wglﬁ;‘ffﬁglgnﬁ?gpieaﬁb%‘géﬁ ggeao{oﬁggf o@_hgl | 28 and the

can 30 is at earth potentia I ment I Xi ng material 29

s constituted by aneapduChhverdallisit F8IGH Bl QHSliARed BPlRL, 0! a
[ I tuted by

brazing material, but it can be consti a non- conductive nateri al

such as a | ow nel ti gendititive Hate®ial Bueh as a low meltfH4CPofntC@%Les.l { TAS
possible that the netallic filnms 13, 21 and the insulating firlms 8a, 20

need nots’ be forned edch e cakéfuitt iHGRdidle that ReeBétahic Mans Y] bhQng
netallic shell are earthed and a non-conductive fixing material is used, -~
Lhe VDD term nal 4athadirdsudating Fifis 6ap d0eneed moetivsl foymed lopathel O

wire. The projecting part Ib of the circuit board 1 can be inserted into a
connector which is ebtcwltohpardiidd (Xfe theawktwailliss cearandethbemdeakllic ehélle

external |ead el ectrodes of the .
are earthed and a non-conductive fixing material is used, the

"sealed part la is disposed, the projecting part |h extending outwardly 0;0

VDD texrminal _45_ and the shell 28 can be connected by a lead

1o wire.

The projecting part lb of the circuit board 1 can be
inserted into a connector which is not shown, and the lead
wires can be soldered to the external lead electrodes of the
projecting part lb. ' _

15 | ' The frequency of the quartz oscillator 25 is adjusted
by trimming th_e ca._.pacitor 2_2. Trimming of the cépacitor 22
is effected by removing its upper conductive film by sand
blasting or by a laser Beam so as to reduce its |
capacitance.

- 20 The hemeticélly sealed package described above does

not require 'termina:.L pins, is simple, and may be produced

A

at low cost because' the circuit board projécté from the
hermetica-lly_'sea_led packége. Many external lead electrodes
can. be taken ot_xt from the hermetically sealed package, and
25 + ‘more external lead electrodes can be taken from the
hemeticaily sealed package by the formation of the

circuit patterns on both surfaces of the circuit board.



-' ecting part Ib. 15 ' , 1he frequency of the quartz
illator 25 is adjusted by trimmng the capacitor 22. Trinmm ng of the
sdpacitor 22 is effected by renoving its upper conductive filmby sand <
bl asting or by a | aser beamso as to reduce its capacitance. 20

The ‘hernetical ly seal ed package describ&d above does not require term nal

pins, is sinple, and may be produced at | ow cost because the circuit board .~
proj ects from tFusthermere; cthd hermetiicdserni bateeen\the aixrcaitdoardad &
el ectrodes can be taken out fromthe hernetically seal ed package, and 25 '
ymore ext ernal  |anddthe shelddapdchetysent Bhe Fhelb ArELEhe SRRAR%cal |y seal ed.
package by the formation of the circuit patterns on both surfaces of the
circuit board. stroprgand cemplete, rﬂﬂde,le?’f‘-%engfrﬁ?ﬁ pexmetic i]ﬁ/\éﬁ?ﬁleldne circuit
board and the shell, a‘aﬂ between the shell and the can are strong and '
conpl ete, and IRRGKAPR B LFRESHEPH M cal |y seal ed package will rarely occur.

5 a tal i el .and talli an are enpl oyed,

t he® hernetic seal of}}[ fe™ ca%hcét %n%aanfnecan eéie'* %ggt ed by resistance
wel di ng, cold | ding, or, “derj 1S yer | L abl eover, if the
shell and the \(l:%r?'dlg %'e%%%%?egﬁgi%?ggéf;t%g-%ﬁ%lguél?éjghlepé%{’ aF{‘eli:’fe'i ke in @

the 10 .effePgééTgahi;jEééis\éaﬁéé'&(ia Kkagfa iwe13fhf!Aedordering

el ectro-magneti cal I's scarcely afiected by stray capacitance.
and is very reliable. Moreover, if the shell and the can ’

X

are earthed, an integrated-circuit chip'or the like in the
10 hermetically sealed package is shielded electro-magnetically,

and is scarcely affected by stray capacitance.




13- C

conprising a shel

&

AIMS

c L MI1. An hernetical ly seal ed package
havi ng a through hole; a can which is fixed

netlcally to said shell to forma hernetically seal ed space therewith
cui t ‘board whi ch extends through the through-hol e—the—<iTcuitT board

fixing material,

having a fixed part which is hernetlsahby—flxed in th ﬁm
a sealed part which is disposed in tam H H m 1y

‘eal ed space,

and a proj ecting partCWhAch ¥$t ends out

Mt he *

hernmetically seal ed space; and a circuit pattern on at Ieast one surface of

the circuit board,

said . circuit pattern extending fromthe seal ed part and

through the fixed part to the projecting part. 2. A package as clained in
claim 1 in whiéh thdnfhemefiraklyr pealedspeckagn- compiiising/a shelilnbpviageai al .
A package as claimed in claim1 in which the shell and can are of

3.

electrically c

I nsulating fil
each insulatin

which is seal ed

£1 xi ng. mat eri af™
epposi t.e sides
and conductive

«

L2k N

b%lﬁmﬁei’?‘h whigh disc£iad,; hereatigaliyto |saddt sheld to

ext at | east throughout the fixed ggrt the or
?$w| HEV

a :H' Sealed spare fhﬁﬁ?mefﬁ/é’if'?‘l“rﬁ prfb ik eon

LR LoE g ok ST o B RS e AR
NG TR A S

material, a sealed part which is disposed in the said hermetically

sealed space, and a projecting part which extends ocutwardly of

the hermetically sealed space; and a circuit pattern on at least

one surface of the circuit board, said circuit pattern extending

from the seale_d part and through the fixed part to the projecting

part.

'2. A package as claimed in claim 1 in which the fixing

material is a non-conductive fixing material.

3. A package as claimed in claim 1 in which the shell and can
are of electiically conducﬁi_.ve matérial, there being provided at
least one 1ns;11ating film wixich extends at least throughout

the fixeé part, tl_:e or each insulating film having an
electrically conductive film formed thereon which is sealed
hermetically in the through hole by means of conductive fixing
material. |

4.. A package'-as cléim_ed in claim 3 in which each of the
opposite sides of the circuiﬁ Iboard.:l.s providea wii:h a said

insulating film and conductive :Eilm, the conductive films being

. in electrical contact.

s 4 - o tenmme e —— -



14 - 5. A package as cl ai med in ¢lai-m 3 or 4 inwhichthe circuit
rn and the or each conductive filmhave respective el ectrode wrt I ons

;- \Whith are separated by the insulating filmto formﬁlmltlﬂm“ HEIHH citor.
6. - A package as clainmed in any preceding claiminti® Cod Al t board =/

0
carries-a -quartz vibrator which i34 -di sposed in the seal ed space. 7. An
hernetical |y seal ed package substantially as-hereinbefore described with o
reference to and as shown in the acconpanyi ng draw ngs. 8. A hernetical ly w7
seal ed padkage X papkags ag: claimelicid chainm 13goa 4 hiaughichotis carewitcui t board
consisting of a sealed part, a fixed part and a projecting part, forned
with a ci pettermpanticthe v edrhexomivttive dhlodhaves eespecttpoe telebtndgh sai d
fixed part to said projecting part on at |east one surface thereof, and
i nserted iportions Which gmghsdéprgirated, byothe dneatating film by fexmeat dleadt xi ng
hernetically said fixed part of said circuit board into said through hole
of said sifeR|capasdtercan fixed hernetically to said shell, and sealing said
seal ed part of said circuit board together with said shell. 9 A

hermeti calfry sdaPagkane: RS Elaipad inpRY Pregeding Flain dRovichathery a t hr ough
hole; a circuit board consisting of a sealed_ part, a.,fixed part and a ' ]
proj ect i nFPEHE BB?ﬁgﬁaﬁFﬁ?“& @‘%"E&I YiRERERE ik th ALARPSe iR &% seal ed f,

part through,said fixed part to said projecting part on at |east one
surface tﬁg?]é%‘?,sl’ace' |

. 7. . An hermeﬁically sealed package substantially 'as—he‘reinbefore
‘described with reference to and as shown in the accompanying drawings.
8. A hexrmetically sealed package comprising: a shell ﬁaving
a through hole; a circuit;_ board consisting of a sealed part,

a fixe;i part and a projecting pari:, formed with a circuit .
pattern which extends from said sealed part through said fixed

part to said projecting part on at leasf: one sui:face Eherec;f ’ aﬁd
inserted into-said through hole; a non—conducti've fixing material

fixing hermetically said fixed part of said circuit board into

said tprbugh hole 6f said shell; and a can fixed hermetically to

- said shell, and sealing said sealéd part of said circuiﬁ board
together with said shell.

9. A hermetically seaied package comprising: a metal.lic -

g

‘shell having a through hole; a circuit board consiéting of a

Ky

'seale.d pa_rt. a fixed part a.nd a projecting part formed with a
circui£ pattern extending from said sealed part through said

fixed part to said projecting part on at least oﬁe surface thergof ¢
and inserted into said through hoie; at least _oné insulating

film whose width is greater than the width of said fixed part
formed on said circuit pattern to correspond with said fixed part;

metallic films formed on said insulating film or on said fixed .



and inserted into said through Hol e at | east one. i nsul at.ing filmwhose
width issgreater than the width of said fixed part forned on said circuit
pattern to corrfespond with said fixed part; metallic fiTns forned on said
Hsulatlngfllmor on said fixed ~ - 15 - ﬂl r ound
said circuit board; a conductive fixing materi al ﬂ“l“lmuﬁ“wm E sai d
metallic films on said fixed part of salt8 <ircuit boardcl nt o *sai*d through
Qh;-)l e of said netallic shell; and a netallic can fixed hernetically to said
netal lic shell paped 2554 d @S dhnd 02 90 cDARSL ¢! BSEHeE ddhliict3vkden@bal | i C
shell. The text of the specification has been reproduced by phot ocapyi ng
the appl i cant s metésfiianafistippehemeticallyl s8Ry meedldicNffinisC¥h AFRANFEGRES Whi ch
are difficult to read. The original typescript containing these
anmendnent s be pant pAECsaill edrtitr poerd 4nso faidhthridagRHolef 6f ecaid

mefallic shell; and a metallic can fixed hermetically to said

metallic shell, and sealing said sealed part together with said

srs

metallic shell.

€

The text of the specification hubunrqmﬁmud by photocopying the applicants original
typescript. It may contain a few amendments which are difficalt to read. The original
typescript containing these amendments may be inspected on the premises of the Pa&unt Office
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