B e T e L R T s

2191892 "A CIRCU T UNIT FOR A TI MEPI ECE AND A METHOD OF MAKI NG THE SAME"
The .present invention relates to a circuit unit for a ti-nepi.ece and to a
met hod for nmaking the same. A circuit unit for a tinmepiece has previously
been nade by the nethod di sclosed in Japanese -Patent Publication 5

No. 27952/60(1985) entitled "Drive circuit unit for a tinepiece.", and
assigned to the present Applicants. In this circuit unit, there is rah
sandwi ched between two sheet-like insulating frames a | ead fm ' a
predeterm ned pattern which.i-ncorporates a circuit elenent s 8;3%0
integrated circuit. The term"lead" as used herein is to be understood to
refer to electrical conduction and not to the netal | ead. Since the two
sheet-like insulating franes are required for sandw ching the | ead frane,
the construction "8 CERIEEJUNEr FOR A TIMEPIEQE AND &y METHOD QY MAKENGt he use of

| arge nunbers of TEESAMEAnd | arge nunbers of mapufacturing steps and is
troubl esone to assenble. Moreover, this circuit unit is difficult to handle
so that its nounting in a tinmepiece cannot be effected by an autonmatic
assenbly process. Furthernore, the circuit uni.it has to be coupl ed

to contact nenbers ofThg Béﬁ"é’rtyiﬁY%PBr’fel&ﬁgsttt‘ﬁ 8 PSS he nunber of
working steps and Lhus, Ll 835 98a OF PLOUE' FOP niRPLS the same.
A circuit unit for a timepiece has previously been
made by the method disclosed in Japanese Patent Publication
~— 5 No. 27952/60(1985) entitled "Drive ¢ircuit unit for a (
timepiece.", and assigned to the present App;icants. In
.this circuit unit, there is sandwiched between two sheet-like
insulating frames a lead framé having a predetermined
pattern which incorporates a cifcuit element éuch as an
10 integrated circuit.
The term "lead" as used herein is to be understood
to refer to eleétrical conduction and not to the metal lead.
Since the two sheet-like insulating frames are required
for sandwiching the lead frame, the construction disclosed
15 in the prior art involves the use of large numbers of parts
and large numbexrs of manufacturing steps and is troublesome
to assemble. Moreover, this circuit unit is difficult to
handle so that its mounting in a timepiece cannot be effected
by an aﬁtomatic assembly process. Furthermore, the circuit
20 | unit has to be coupled to contact members of a battery
or motor, and this increases-the numbei of working steps
and thus increases the production costs.
According, therefore, to the p;esent invention, there

25 is provided a circuit unit for a timepiece comprising a



Accor di ng, therefore, to the present invention, there 25 I's provided
a circult unit” for: ‘a tinmepiece conprising a 2 lead frame; a plurality of
Iead menbers which are separate fromthe |lead frane and each of which is
€lecttically connected at one of its ends to a circuit elenent; and a nmass
of Lnsulating material within which the circuit element is encapsulated,
theﬁé; . sai d mass bei ng backed by anzinsulating pl ate and nechanical ly
~hol ding together the lead frane, the | ead nmenbers and the circuit-el enents,
t he opposite end bdadeéficdmef atplordkbiag ofrteed meakéndhixh adé sapdtateof t he
sai d mass and being free of support by said insulating plate so as to
provide an el ectrfowm thodeadtfra@e and edahr of ormiel tiisorl¢ayricalily cenrtnected
conponent. The circuit unit of the present invention can thus be fabricated
-~ without difficultyt #ne e 1hs rendsoiraBl elrcoit eéhm;tmd aundRs obfinsatatsingf
the circuit unit are fewer than in the prior art. The said
mass of insul ati n'@atﬁﬁ%%\’ vaFhiy whishashe C&Fg‘biteﬁé%ﬁ?@ﬁl i egcapsulatats BHe t he

| ead frame_and of the | ea The mass _of |nsulat|qg mat eri al nay be

di sposed oA one s a’&%ssoﬂﬁ}‘ggga‘fl??é brs frspiating,rlatesardmenianicaty

holding together the lead frame, the lead members_and the

circuit elements, .the opposite end of each of the.leéd members
extending outwardly of the said mass and being free of support
by said insulating plate so as to provide an electrical contact

10 for connection to a circuit component.

The circuit unit of the present invention can thus be
fabricated without difficulty and at a reasonable cost since
-the number of parts of the circuit unit are fgwer than in the
prior art.

15 ‘The said mass of insulating matérial preferably also
encapsulates portions qf the lead“frame and of the_lead
members.

The mass of insulating material may be &isposed on

U/ _ one surface only of the lead frame, the insulating plate

20 being disposed on the opposite surface of the lead frame and
being secured thereto, the mass of insulating material being
aligned with and secured to the insulating plate.

The circuit element may be an integrated circuit.




20 bei ng di sposed on the opposite surface of the | ead franme and being
secured thereto, the mass of insulating material being aligned with and
secured to the insulating plate.. The circuit elenment may be an |ntegrated'

circuit. 3 The lead frame may be an H shaped nenber having a pair of
paral | el side portions which are connetted together by a connecting
portion. The circuit elenment may be die-bonded to the 5 connecthg~

portion. The side portions nay be fixed to a conmon hol di ng nenber.
Mor eover, the hol di ng nenber may forn1part of a coil bobbin on which is
wound a driving coil of a driving notor. The | ead frame may

have jointing nmenbers X\pll(égﬁ %EEE %Q,n anrﬁ ﬁ&gga \Eneld h?ﬂﬁr# gns of the

said side portions an whi ¢ I ne’t eremnt space Ww whi ch the | ead

menbers are di spoggd- o%rgiletlheiwlpeumsnmb_ﬁr&er@xn&%taa rt%ggg%rto be 15

connected to a contact of a battery. Preferably, each of the menber s
has an end porti oy WhisdhektisPdeLciohiom the circuit elenment and is

The circuit element.may be die-bonded to the
5 connecting portion.

The side portions may be fixed to a common holding
member, Moreover, the hdlding member may form part of a coil
bobbin on which is wound a driving coil of.a driﬁing'
motor. |

10 The.ieéd frame may have jointing members which
interconnect respective end portions of the said side
portions and wﬁich define therewith a space within which
the lead members are disposed.

One of the jointing members may be arranged to be

15 h connected to a contact of a battery.

Pfeferably,'each of the lead members has an end

portion which is spaced from the circuit element and is

electrically connected thereto by a bonding wire.



€lectrically connected thereto by a bonding wire. 4 The invention is
illustrated, nerely by way of exanple, in the acconpanying drawi ngs, in
which:- Figure 1 is a top plan view showing a circuit unit according to one
enbodi nent of the present invention; 5 Figure 2 is a front

el epation showing the circuit unit of Figure 1 nounted on a hol di ng nmenber;
and—fjgure 3 is a front elevation showing a lead frane adapted to form part
of the circuit unit of Figures 1 and 2, the said | ead frane being shown in
the formwhich it 10 has i mredi ately after it has been pressed out
of an electrically conductive sheet fromwhich it is forned. In Figure 1
there is shown a circuit unit for a tinepiece which conprises a |lead frane

1 nade of a netal ;?eﬁﬁ%%&’?ﬂnf{ég‘g&&?&%@&i $RSe i ?’%Sﬁ%f)%qi ng | ead

menber 15 I S “di'e-bon 0 an {ntegra rcuit 4, and

ot her |ead nenbers écapgrﬁghﬂgeﬂgpggw&a[n@% ROREgs? i whlaped generally in

~the formof a letter . conprises a pair of ‘parallel side portions 21
22 and a connecting porgifRe?d MaClop P18 GARBRCHoWIANG Sif&iROGRIONS 21,

22. 20 An integrated circuit 4 is die-bonded to the connecting
according to one embodiment of the present invention;
5 Figure 2 is a .front elevation showing the circuit
unit of Figure 1 mounted on a holding member; and
Figure 3 is a front elevation showing a lead frame
-/ _ adapted to form part of the circuit unit of Figures 1
and 2, the said lead frame being shown in the form which it
10 has immedj.i;:tely after it has been pressed ocut of an
electrically conductive sheet from which it is formed.
| In Figure 1 there is shown a circuit unit for a
timepiece which comprises a lead ffa.me 1 made of a metal
sheet. The lead frame 1 comprises a die-bonding lead member
15 2, which is die~-bonded to an integrated circuit_4, and
other lead members 3. The die-bonding lead member 2 is
’\_/ shaped generally in the form of a letter "H" and comprises -
a pair of parallel side portions 21, 22 and a connecting
portion 23 which interconne_cf:s the side portions 21, 22.
20 An integrated circuit 4 is die-bonded to the connecting
| portion 23,
The other .lead members 3, which are constituted by lead
members 31, 32, 33, 34 and 35, i.e. the lead members other
than the die-bonding iead member 2, are separated from the

25 lead member 2 and have respective end portions positioned



portion 23. The other |ead nenbers 3, which are constituted by |ead nenbers
31, 32, 33, 34 and 35, i.e. the | ead nenbers other than'the di e-'bondi ng

| ead menber 2, are separated fromthe 25 | ead menber 2 and have
respective end portions positioned S55in the vicinity of the integrated
circuit 4. These end portions of the Iead menbers 3 are electrically
connected to the integrated circuit 4 through bonding wres 4a.
Alternatively, the said end portions may be connected to 5 t he
i ntegrated circuitid cRetviRynity ofbeHadingegrdted ivcdirCce; daese kaadi ng net hod
such as the flip chip or beam|ead nethod. The di e-bonding | ead nenber 2
and the ot her | eadporeibes 9f3tier deadclabémsall yré nlegratedybyormepeoéd i Ng resin.
10 5 which forns a mass of insulating material which encapsul ates
and thus protects totthetinsegratedr etrsditis ¢hreugh berdlinheviads dgont porti ons
of the die-bonding |ead menmber 2 and other |ead menbers 3 so that they are
mechani cal | y hel d AlggsnaidvelThitse saidgend pentionstmay perqosngcted td | s
effected in the 15 present enbodi nent both by the pottlng resin 5
and by an 3 nsul at i ¥R 6?5‘18639‘*%#61‘%‘1%6@% BE Woe bargingdus by a

face-down bonding method such as the flip chlp or beam

lead method.
The die-bonding léaa member 2 and the other lead
members 3 are mechanically integrated by a potting resin
10 5 which forms a mass of insdlating"matérial which encabsulates ~
aﬁd thus protécts both the integfa;ed'cifcuit 4.and the
adjacent portions of the die-bonding lead member 2 and ofhef'
lead members 3 so that they are mechanically held together.
This integration of the parts 2, 3, 4 is effected in the
15 . present embodiment both by the'potting resin 5 and by
an insulating plate 9 which backs the potting resin 5.
That is to SAy;'the potting resin 5 is, as shown in Figure 2;
disposed on one surface of the lead frame 1, the insulating
plate 9 being disposed on the opposife surféce'of'the latter o/
20 and being secured thereto, the potting resin 5 being
aligned with and secured to the.iﬁsulatiﬁg plate 9.
The génerally H-shaped die-bonding lead:member 2 has
jointing members 24, 25 connecting the.respective end

portions of the side portions 21, 22. The lead members 31



‘That is to say, the potting resin 5 1is, as shown in Figure 2, disposed on
one surface of the ledd franme 1, the insulating plate 9 being di sposed on
t he opposite surface of the latter 20 and being secured thereto, the
potting resin 5 being aligned with and secured to the insulating plate 9.
The general ly H-shaped di e-bonding | ead genber 2 has jointing nenbers 24,
25-¢connecting the respective end portions of the side portions 21, 22. The
| ead ‘menbers 31 6 to 35 are arranged in a conpartnment or space A which
is bounded by the side nenbers 21, 22 and the jointing nenbers 24, 25. A
quartz oscillator ® Bbgsteherranged ivapacrmpertneandonr epacst drehishi th are
required in a watch 5 driving circuit are directly connected

el ectrically to tHwunged byetiresidg repbrrsTRL, j23i #nd fhe nivABEIne24 i s arranged
to be connected to one contact. of a battery*(not_shomn) whi ch nmay be done

by a sinpler techrfi<§0ers #4n 3% ehAuayexl oBpltldson g Speepher wigh The
| ead frame 1, which is,nechaqgcall inaﬁgrated wi th both the Eotting resin
5 and the insul atiFg2ptERTE &d FestRbrEs MMIpLSATEI BIAUATET iR AF2FRE two si de
portions 24,22 0y 3, hgl D MIP TR urdbah "SorRle SEEM b STRQELIT LTS
to the lead members 31-35. The jointing member 24 is
arranged to be connected to one contact of a battery
(not shown) which may be done by a simpler technique_
W, than is employed in the prior art.
10 The lead frame 1, which is mechénically integrated
-with both the potting resin 5 and the insulating plate 9,
is held in position by fixing the two side portioms 21, 22 -
to a holding member. In the present embodiment, this holding

member is constituted by a coil bobbin 8 (as shown in

15 Figure 2), which is fitted on one stator member of a stator
(not shown) of a driving motor, a driving coil 7 being
wound on the coil bobbin. The coil bobbin 8 is integrally
formed with two support members 81 each.of which is formed
with projections 8la and 81b. The projections 8la

20 are inserted into and are thermélly welded in cbnnecting
holes 2la and 22a which are formed in advance in the
side portions 21, 22 of the lead member 2. The prdjections
8lb are used for anchoring lead wires 7a coming from the

coil 7. The projections 812 are arranged



menber is constituted by a coil bobbin 8 (as shown in 15 | Figure 2),
which is fitted on one stator menber of a stator (not shown) of a driving,
notor, a driving coil 7 being wound on the coil bobbin. The coil bobbin 8
is integrally formed with two support nenbers 81 each of which is forned
with projections 8la and 81b. The projections 8la 20 are inserted
into and are thermally welded in connecting holes 21a and 22a which are g
formed in advance in the side portions 21, 22 of the |ead nenber 2. The
projections 81lb are used for anchoring lead wires 7a coming fromthe coi

7. The projecti ot 831 tard: & r Shddg compprepensoh pfsthe 1gad iffapte conpart ment

A of the lead frame_1. The |l.ead wres 7a_which are _anchored to, the
proj ections 81b :g(t Eflﬁed 15850‘%‘*-? h)g- r’gh‘-d‘ AERFRFROTEA 5 FPesPRaqgeLtoRs
el ectrical |y connggted g 1he lead TEPRLG,H and 35, Tnis, 2 makes
it remarkably easy=t o provide an &l ectrical conndltivn®betti€en the notor

coil 7 and the piJl%Ui:xgicﬂﬂ- c%FQ%\‘]fLeidntJ:itg_F{.fea%' me}&%{& ?ﬂda d 33%  Tnis s

formed by stanping an origlna ectrrcally con I Ve sheef P of a netal

such as stainl esslls it remstkGfly ead} tohpfoviliddfh il B Fottideibgad

menbers 3 are - _
between the motor coil 7 and the circuit unit shown in

Figure 1.
The lead frame ] is formed by sﬁamping an original
electrically conductive sheet P of a metal such as stainlesé W
10 steel. At this stage, the individual lead members 3 are
integrally,connected to the iead frame 1 only through bridges
b, as shown in Figure 3. After -each of the lead members 3
has been electrically connected to the integrated circuit 4
and the potting resin 5 and the insulating plate 9 have
15 been used to mechanically hold together the lead frame 1,
the lead members 3 and the integrated circuit 4, the bridges
b are cut so that the lead members 3 are separated from the
lead frame 1 but are mechanically held by both the potting
resin and the insulating plate 9 (as shown in Figures 1 and
20 2) and as described above.
Aftef this, electrical parté such as the quartz
oscillator 6 of Figures 1 and 2 and the capacitors
(not shown) are connected in position.

As has been described hereinbefore, the individual



integrally connected to the lead frame 1 only through bridges b, as shown -
in Figure 3. After®each of the | ead nenbers 3 has been electrically
connected to the integrated circuit 4 and the potting resin 5 and the
insulating plate 9 have 15 been used to nmechanically hol d together
the lead frame 1, the lead nenbers 3 and,the integrated circuit 4, the
bridges b are cut so that the | ead nmenbers 3 are separated fromthe |ead
frare 1 but are nmechanically held by both the potting resin and the
insulating plate 9 (as shown in Figures 1 and 20 2) and as descri bed
above. After this, electrical parts such as the quartz oscillator 6 of
Figures 1 and 2 and_the capacitors (not shown) are connected in position.

As has been descri biRpdBeEhersef A% 1pteonaddy heddoapy the RRtFiREMRSiR 3 are -

integrally held by the pofting resin 5 coverin he integrated cirucit 4.
As a result, no spe i%ﬂ‘gﬁ%"f%i"ﬂﬁ Peerated §E|ﬂf‘i’igd£t@sré Endhunber of

parts, so that the cirguit ..t can be fabrjc d>5 - onpagtly with
renar.kabl e ease. Si ?\%ee‘:?a?'rpﬁolei%&g? At cﬁe%{‘ﬁ""{?ﬂt Sﬂ!"tequgfimeeﬁ\‘“&egj)c’g@ th the
battery contacts, i#‘&%@?té& fi?éeﬁifé' ¥4 PduieNGn FcSH:]ﬁe Wohiidaled U1 MEPI €CE MAY
be achieved . The rcuit unit, noreover, I's Tixe
5 compactly with remarkable ease. Since, moreover, this
circuit unit is integrated with the battery contacts,
automatic assembly of the circuit unit in a timepiece
W, ' may be achieved . The circuit unit, moreover, is fixed

in position through the side portions 21, 22 which

10 therefore provide sufficient mounting strength.



in position through the side portions 21, 22 which 10 . therefore
provi de sufficient nounting strength. *C L M S CLAIT MSI1. A
circuit unit for a tinepiece conprising a |leadfranme;_a plurality of |ead
menbers which are separate fromthe |ead frane and each of which is
electrically connected at one of its enlis to a meumunm and a mass
of insulating 5 material within which the ¢ ,"ﬂ

encapsul ated, the said nass bei ng backed by an i nsu aﬂlnd pFfat& and ;
mechani cal |y hol di ng together(}ge qupéfrane the | ead nenbers and the
circuit elenent, the opposite h of the | ead nenbers extending
outwardly of the said mass and being free of support 10 by said
insulating plate so as to provide an el ectrical contact for connection to a

circuit Corrponelnt 2A c1rcuAtC\h{1|C&uf+r ldn‘:{me ieg% Q:'o siiﬂ%q QLQ& 1 in which the

said mass of insulating materi so encapsul ates portions of the | ead

frame and of thg.head €i8y ofdlead dembers whith! &Ml Geptake ol @i Med in
claiml or 2 in which the mass of insulating material is di sposed on one

surface only ofenbhpeddefhder i cabhef BELHMALE N eBtAiR1DPIAEnIzROSEd ON the
opposite surface of the lead frane and being secured thereto, the nmass of

one of its ends to a circuit element; and a mass of insulating

5 material within which the circuit element is encapsulated, the

said mass being backed by an insulating plate and mechanically

holding together the lead frame, . the lead members and the U

circuit.element,_the opposite end of each of the lead members

extending outwardly of the said mass_aﬁd being free of support’
10 by said insulating plate so as to provide an electrical contact

for connection to a circuit component.

2, A circuit unit as claimed in claim 1 in which the

said mass of insulating material also encapsulates portions of the

leéd framg and of the lead members.
15 3. A circuit unit as claimed in claim 1 or 2 in which the

mass of insulating material is disposed on one surface only of _
the lead frame, the insulating plate béing disposed on the opposite ~/
surface of the léad frame and being secured thereto, the mass of

insulating material being aligned with and secured to the -

20 insulating plate.



sinsulating material being aligned with and secured to the 20 I nsul ati ng
pl ate..- 0 - - . - 11111111111111111111111111;%
unit as clainmed in any preceding claimin which the circuit el enment i
Yntegrated circuit. 5. Acircuit unit as clained i” m ' | ai m
" in which the lead frame is an H shaped ngnber having a mnﬂmﬂnﬁ,ﬂ
"pac@'lfl el side portions which are connected together by a conrecting =

por#ton. 6. A circuit unit as claimed in claim5 in which the circuit
el enent is die-bonded to the connecting portion. 7. A circuit unit as
clainmed in claimb5s0or 64 einhiichui® as claimdie isjaly praceddrs cdpdmfixed to a
common hol di ng nenber. 8. A circuit as clained in claim7 in which the
hol di ng menber f orirs whigh thé¢ cirewit! ebemsivitniosnwtegratedneinfdif: driving coil
of a driving notor. 9. A circuit unit as clained in any of clains 5-8
in 15 whi ch The | dagirsuifeutdsas Gilainedy iretiePEecfidith Lat®r connect

respective end portions of the sajd si deﬁgor_t I ons an%T anch defi ne_ of
therewith a space ¥ FRI®h KRe citfnFapeatf aBriberarsd BemrespBRERE 321 °f A
(-:i ' Cu_i t uniSt as Cll:?airglfgeli r;igel %immtigonisnwtmihcgreorégmgafcted together by a
connecting portion.
6. A circuit unit as claimed in claim 5 in which the
circuit element is die-bonded to the connecting portion.
7. A circuit unit as claimed in claim 5 or 6 in which
10 the side portions are fixed to a common holding member.
8. A circuit as claimed in claim 7 in which the holding
member forms part of a coil bobbin on which is wound a
driving coil of a driving motor.
9. A circuit unit as claimed in any df claims 5-8 in
15 which the lead frame has jointing members which intercomnnect
respective end portions of the said side portions and which
define therewith a space within which the lead members are
disposed.
10. A circuit unit as claimed in claim 9 in which one of
20  the jointing members is arranged to be comnected to a
contact of a battery.
11. A circuit unit as claimed in any preceding claim
in which each of “he lead members has an end portion which

is spaced from the circuit element and is electrically

. 25 connected thereto by a bonding wire.



20 the jointing nmenbers is arranged to be connected to a contact of a
battery. 11. A circuit unit as claimed in any preceding-clai'min which

each of the | ead nmenbers has an end portion mhkeh—fs—spaeed—ffoﬂrthe

circuit elenent and is electrically 25 con a bonding

wire. 11 11111121122112121121121M1111111 ﬁ un|t for_a .

ti mepi ece substantially as hereinbefore describeds uenerence to and as~

shown in the acconpanyi ng draw ngs. v
12. A circuit unit for a timepiece substantially as

' hereinbefore described with reference to and as:shoﬁn

in the accompanying drawings.
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