1 2202994 "CIRCU T ASSEMBLY, E.G FOR AN ELECTRONI C TI MEPI ECE"
The present invention relates to a circuit assenbly, e.g. for an electronic
timepiece, the circuit assenbly conprising a sem:¢conductor sensor, e.g. a *
sem gonductor sensor for neasuring tenperature, pressuregapd fhe I|ke 5

| n Japanese Patent Publication (Kokoku) N&. 61-52955, hguevuSgdyéclosed a
circuit substrate for the nounting of an integrated circuit (1C) chip. The
circuit substrate is nmounted on a base frame, such as a plate, except at
mounting portions of electronic parts such as the IC chip or a quartz 10
oscillator. The circuit substrate is fixed by screws to parts such as a
Ccircuit supporti NEEy E ,leAggamg, | | k@ tﬁ\tﬁ%c{r &WC T ]Em)st t he (€
entire circuit su amese Pat ent
Publ i cati on No, 61-52955, the portion 15 of the circuit substrate

whi ch provides a nounting for the IC chip is shown as planar, for reasons

of conveni ence. ACt Uakly prblineShdediichl Ph1dtks! 86V fcﬁpé\ynbsggemysosreg

degree due to variations |n t he helght of the sai ate and 1n fh
thi ckness both ofgdrhgn Cdl"eEtH:Jnﬁ:Ubﬁéﬁh@e@nﬁlé)fcii'&ﬁtc hE&ditly28omprising
supporting plate, together with variations caused by warpi ng and the degree
of tightness of eagkmpeynductdic skhsel R.pS #lseaisoidpdtby deasbrtfvrough its
connection to the circuit substrate 2

measuring temperature, pressure and the like.

5 In Japanese Patent Publication (Kokoku) No. 61-52955,
there is disclosed a circuit substrate for the mounting of
an integrated circuit (IC) chip.The circuit substrate is €j”
mounted on a base frame, such as a plate, except at mounting
portions of electronic parts such as the IC chip or a quartz
10 osc1llator. The circuit substrate is fixed by screws to
parts such as a circult supporting plate or the like, with
the result that almost the entire circuit substrate is rigidly
held in position.
In Japanese Patent Publication No. 61-52955, the portion
15 of fhe_circuit substraté which provides a mounting for the
IC chip is shown as planar, for reasoms of convenience.
Actually, the said portioﬁ is inévitably bent to some degree
due to variations in the_height of the said plate and in the
thickness both of the circuit substrate and of the circuit
20 supporting plate, together with variations caused by warping
and the degree of tightness of each part. The IC chip is

also slightly bent through its connection to the circuit substrate



by a bondi ng portion and a noul ded portion. Wien the IC chip is provided
MWth a built-in sem conductor sensor, the DBending of the IC chip causes
‘changes in the channel length or in the channel width of the transistor
which fornms the 5 sensor and thus prﬁduces a change in the properties
of the sensor, even if the amount of bendifhg is very small. In the above
descri bed construction, even if neans permtting an off-set adjustnent or
an inclination adjustnent of the sensor are provided for when the circuit
substrate is 10 byagskending, rosithere anflea gopidashroftione dheruthe Cbstrate

around the 1C chip caibacd Sretvivia PaH 8 b2 88 Fere Haubeitdisbiddl, the
circliit substrate around the IC I s changed greatly when the_cl anpi ng

h
force of a screw is tendip@@idthe &SI %‘jtpeﬁﬁéeét Eﬁaé‘GEﬁajr?ggPe \ABRBRY dfRetyr t he

like. 15 As a r@sthtehet bRirmel Svidth 6£\¢RE Cridnebé P thah EbnspERPerti es
of the sensor can be substantially changed fromthose which it had
initially. Actording®®m§ot R@dpFupentodusedrk ichanse Harihe propestier@faths rcuit
assenbl y-conmpri si Ng gnbf £ évkn SLEhE AmBunt2Bf2bending 1NVEHF IhEHL.CTRCHel (1O
chip which is secureq to fhe circuit substrate so,as to be carried thereby

and which is provi detPORF t4FS5T RA% CORRFTRELIONs cHE&Dy 11 A192B8 AerPLEImevibse
frequency- tenperat wig-sémnadgistmet icxr b Imedikddibrdadiystdwtsemicshenduct or

sensor; and support structure to | ch_the c|tcuit substrate and
oscillator are fixed By f iaflen%mr‘%gér}is%"fh@ef‘i l?enﬁiﬁ%‘éﬁss?)besltﬁag% Sced from
the IC chip sithat assemiledshsimcanthe pertsioni ehrdactiocusermibstmate spaced

from any other part aQ't)mt)cthQi f@lé.hip Q:%ﬁ@é@syo%‘}eBLszqr tltup%iegree of bending

_ of the circuit substrate around the IC chip is changed

\u) . greatly when the clamping force of a screw is changed
due to a temperature change, vibrations or the like.

15 As a result, there is the severe problem that the properties
of the sensor can be substantially changed from those
which it had initially. |

According to the present invention, there is provided

a circuit assembly comprising a circuit substrate; an

20 integrated circuit (IC) chip which is secured to the circuit
substrate so as to be carried ﬁhereby and which is provided
with a semiconductor sensor; an oscillator whose frequency-
temperature characteristic isfcontrolled by the semiconductor
sensor; and support structure to which the circuit

25 substrate and oscillator are fixed by fixing means, the
fixing means being spaced from the IC chip so that the
IC chip and its semiconductor sensor are spaced from any
other part of the circuit assembly except for their

connection to the circuit substrate.



connection to the circuit substrate. 3 Preferably, the circuit substrate
is fixed to the support structure only at end portions of the circuit
‘'substrate. Thus, even if the fixing conditions around the 5 circuit
substrate are changed, the anmount of bgnding of the circuit substrate
around the 1C chip is changed conparatively little due to the spacing
between the fixing means and the |C chip. Consequently, a change in the
shape of the sem conductor sensor, and t hus a change 10 inits

properties, is avol ded, . The,oene00dliGhpred80sfle REefGRANY chONL T Ol o the

sai d frequency tenpe stic sot t1 mepl ece provided mnﬁﬁ
the circuit assesbi:gprhastmtarmwaﬂytatrreké@mrh@@ Pérthﬁoﬁl@vééedl ng 20
seconds. 15 L€ Circuit substrate may be -provided with a slit or
recess which extend% around the portion of the circuit a strate which
carries the IC chip. Thagr ee"ﬁﬁyi%éh&tfilxéaét°°8ﬁ§”r°é’§da’f/%“ h*1% connected to
the 1 C chig and Wit&h cPaSsRya b6 226 Scisagdd Sithe Mouneces deadithgwbi ch has a -
g?r: Lgns}lvlh![ ch eXttﬁQd 11%91: subgé’lrgstteaan}olu%lil %ep?&acl.hligl ié %hggge%dj acent port ' On

comparatively little due to the spacing between the fixing

means and the IC chip. Consequently, a change in the

shape of the semiconductor sensor, and thus a change

10 in its properties, is avoided. _ '
The semiconductor sensor preferably controls the

said frequency-temperature characteristic'so that a .

timepiece provided with the circuit assembly has an -_\-/

annual timekeeping error not exceeding 20 seconds.

15 ' The circuit substrate may be provided with a slit or

recess which extends around the portion of the circuit

substrate which carries the IC chip. There may be at least

one lead which is connected to the IC chip and which passes

across said slit or recess and which has a portion which extends

20 substantially parallel to an adjacent portion of the slit




4 or recess so as to allow for relative novenent between the IC chip and a
.part to which the lead is connected. The circuit substrate nmay be provided
with lead patterns which have outwardly projecting portions engageable by a
probe. 5 The circuit substratee may be a flexible circuit
substrate in which case it is preferable that the portion of the flexible
circuit substrate on which the 1C chip is nmounted is selectively

rei nforced. The invention al so conrpises an electronic tinepiece 10
provided with a circuit assenbly as set forth above. The invention is
|ITE%trated nmerely by way of exanple, in the acconpanying draw ngs, in

Figure 1 igrarbas ad QW &f a21bé ok ?@ﬁ@dbsr%eaéma peki&dd t assenbly
for an electronic tinmepiece according to 15 he present |nvent|on

Figures 2 and 3 ar ehsrx@sshﬁecahuoslayaww&hhak%eomwaslémctémlI and
[11-111 of Figure 1; Figure 4 is a detailed plan view of a circuit

substrate form ng part Thé é¢ireust rsudisuffres aaywbe prévigiedcsithr Iead Patterns
Figure 5 is a cross-sectional view showing a pin probe in contact with a
portion of the strubtar basdh@mwardllyi gooiecéing-ipgutors eSgageabds dysacprobeal
view simlar to Figure 5 but showi ng an alternative arrangenent which has
been 25 5 suggest @le prixéutidupstrate may be a flexible circuit
substrate'in which case it is preferable that the portion
of the flexible circuit substrate on which the IC chip is
mounted is selectively reinforced.
—/ _ The invention also comrpises an eléctronic timepiece
10 provided with a circuit assembly as set forth above.
The invention is illustrated, merely by way of example,
in the accompanying drawings, in which:¥
Figure 1 is a plan view of a first embodiment of a
circuit assembly for an electronic timepiece according to
15 the present invention,
Figures 2 and 3 are cross sectional views taken on the
lines II-II and IIXI-II1 of Figure 1;
K_) Figure 4 is a detailed plaﬁ view of a circuit substrate
forming part of the structure shown in Figures 1-3,
20 Figure S is ; cross—~sectional view showing
a pin probe in contact with a portion of the structure shown
irn Figure 4,
Figure 6 is a cross sectional view similar to Figure

S but showing an alternative arrangement which has been

25 suggested previously,



5 Figures 7 and 8 are views simlar to those of Figures 2 and 3 _
respectively, but showi ng a second enbodi nent of the present invention, and
Figure 9 is a detailed plan view of a circuit substrate 5 form ng
part of the structure shown in Figures B and 8. In Figures 1 to 3 there is
shown a first enbodi ment of an anal ogue el ectronic timnmepiece provided with
a circuit assenbly according to the present invention. The circuit assenbly .,
conprises a CMOS-1C chip 1 which conpensates for 10 a secondary
tenperature characteristic of a quartz oscillator 2 on the basis of o
i nformati on provided by a built in sem -conductor tenperature sensor -la. \A‘p
tuni ng-fork type quarkizuoesil kad 0¥ azeoeisws| simidaat taltbose 37 E8giiesand has” a
secondary tenperature characteristic. A flexible 15 circuit substrate
3 has the I C chi B anhduresrpcthdebfs but (Bhovwing @ decerd lepbedimgnt The quart z
oscillator 2 is also supported by the circuit substrate 3 by a soldering. A
pl ate 4, which f8fnEheaPEagentofnyeptipnpefidece and thus constitutes support
structure, is noulded in a synthetic resin and is provided 20 W th
dowel s for adjusting FigEr$okile; driespiled R1pm e el we t4irsuit rabstrate _
receiving_or releasing each part. Metallic screw pins are driven into the
plate 4. A ci rcu?? pBRTY 9] PRGEETRCTUES ehodn Figurehy! 38R t8on 5a for

fixing to the oscillator, 2 and. bendi ortiqns 5b,_5c, fix arts 25
such as the quartz o?@i ?T‘%ﬁr&s L% ep% caft® UBsTrféttrétfmbﬁimgnt

of an analogue electronic timepiece provided with a circuit
assembly according to the present invention. The circuit
assembly comprises a CMOS-IC chip 1 which compensates for

10 a secondary temperature ch;racteristic of a quartz oscillator
2 on the.basis of information provided by a built in
sezi~-conductor temperature sensor la. A tuning-fork type
quartz oscillator 2 oscillates at about 32768 Hz and has
a secondary temperature characteristic. A flexible

15 circuit substrate 3 has the IC chip 1 mounted thereffom by
"face down" bonding. The quartz oscillator 2 is also supported
by the circuit substrate 3 by a soldering. A plate 4,
which forms a base of the timepiece and thus constifutes \;;
support structure,is moulded in a synthetic resin and is provided

20 with dowels for aujusting the position of each part and with
notches for receiving or releasing each part. Metallic
screw pins are driven into the plate.h. A circuit supporting
plate 5, which has a fixing portion 5a for fixing to the
oscillator 2 and bending portions 5b, 5¢c, fixes parts

25 such as the quartz oscillator 2, the circuit substrate 3




6°a coil 6, and a stator 9 by neans of screws 14, 15, 16 17 and 18 to the
~plate 4. Reference nuneral 7 indicates a nagnetic core of the coil 6;
“reference nuneral 8 indicates a coil |ead substrate; reference nuneral 9
indicates a stator; reference.nuneral 1Q indicates a silver oxide cell;
reference nuneral 11 indicates a stemfor adjusting the tine indication
etc; reference nuneral 12 indicates a setting |ever; reference nuneral 13
indi cates a gear train support, reference nuneral 19 indicates a negative
termnal of the cell 10 and 10 reference nunmerals 20, 21 respectively
inditate an insulating plate for the cell 10 and a noul ded portion of the

cirelit substrate 2 chol dURN IGebdle bGfllelnd BErdie 18] 18T fg SubStrate 3

securely. In the enbo i ment of Figures 1-3, the circuit substrate 15 3

is fixed in posit '1@”&9&"])8 %Odﬂldriél% 4CT R riflce hamshll Paindibgedptter fix
the circuit substrate 3 to the plate 4 only at end portions of the circuit

substrate 3, the sCmayfethd, cdie Beitie Wil 63RaL&inte Giinehs) 18Ci6M Jards The
hei ght of a notch 4a I1n the plate 4 and that of the bent portions 5b, 5c of

the 20 Ci rcu coflRadt subgtpard;erbférencaturebal 9 Radidaeke Hf the
portion of the circuit substrate 3 around the I1C chip 1 is spaced from
other partss. In tlsxaeor; refiemdinanctrerey el iihdidurescs addvdrt oaidd eell@gone
| oose due to a tenperature
reference numeral 11 indicates a stem for adjusting the time
indication etc; reference numeral 12 indicates a setting lever;
reference numeral 13 indicates a gear train support, reference
N\ numeral 19 indicates a negative terminal of the cell 10 and
10 reference numerals 20, 21 respectively indicate an insulating
plate for the ceil 10 and a moulded portion of the circuit
substraté 3 for mounting the IC chip 1 onto the circuit
substrate 3 securely.
In the embodiment of Figures 1~3, the circuit substrate
15 3 is fixed in position only around the screws 14, 15 so that
the latter fix the circuit substrate 3 to the plate 4 only at
end portions of the circuit substrate 3, the screws 14, 15
U being well spaced from the IC chip 1. The height of a notch
4a in the plate 4 and that of the bent portions 5b, 5¢ of the
20 circuit supporting plate 5 is such that the whole of the
portion of the circuit Substrate 3 around the IC chip 1 is

spaced from other parts. In these circumstances, even

if the screws 14 or 15 become loose due to a temperature



7 change or to vibrations and the height of the fixed portions of the
circuit substrate 3 is therefore changed, the anount of bending of the
circuit substrate 3 around the I1C chip 1 is changed very little due to the
|l ong 5 di stance between the nodnting portions of the circuit
substrate 3 at which it is nounted and the IC chip 1. Further, as the
circuit substrate 3 is flexible and the rigidity of the circuit substrate 3
around the I1C chip 1 is conparatively high because of the provision of the
nmoul ded 10 portion 21, there is conparatively little change in t
amount of bending of the ci rcuit substrate 3 around the IC chi p 1.
Accordingly, the cehange ?h teneipnasians dndpEitihaiehth of nehe Eixeip 1 is al so”
small, and thus there is ng substantial chan e in ttﬁge of a tran3|stor

forming the 15  Portiongqf ERAFIICHIT SURSHRatead ots therqfeTEntIP e ds0 t hat

there is no subst'a tial chan b nqutheff Eracterlst%@ of th sensqQr la. In
addi tion, as shown® enaﬁ?‘brtfrg 4bendine 9f FRE CITGHLt 3"55“& t %™ Enbodi ment

' ided with | he, | hip 1
bot hean the porti SieAC: Aiec L 14, hentis vhEY G338 e RS ﬁt"ﬁel?'@ EhlB Lis
mount ed gnd t hat O:E‘i Ingg'b ESeQIF@helﬂo%[%'{:ig% uce unrét gg "the c{.z oscﬂ?tF}[rS?

little tfansm ssion acemen a quar
mounting portion Sf)élfwﬂiﬁﬁ Qhrfg“ﬂbunted and the IC chip 1. Further, as

the circuit subgtrate 3 is flexible and the rigidity
of the cir;uit substrate 3 arouﬂd the IC chip 1 is
cémparatively hiéh because of the.provision of the moulded .(_)

10 portion 21, there is comparatively little change in the
amount of beﬁding of the circuit substrate 3 around the
IC chip 1. Accordingly, the change in the amount of bending
in the IC chip 1 is also small, and thus there is no
substantial change'in shape_of_a'transistor forming the

15 | semiconductor sensor la of the IC chipll, so that there is
no substantial change in the characteristic of the sensor
la..

In addition, as shown in Figure 4, the circuit | L-/

substrate 3 of this embodiment is provided with a slit

20 or recess 3a along the IC chip 1_bgtwéen the portion
of the-cifcuit substrate 3 on which ;he.IC chip 1 is mounted
and that on whiph the oscillator 2 is mounted, whereby

there is little transmission of any displacement produced

at a quartz oscillator mounting portion 3b of the circuit




8 substrate 3 due to a change in the way in which the quartz oscillator 2
.is fixed thereto. Mreover, any such transmssion is also reduced by virtue
of the fact that copper foil |ead patterns 3c and 3d, which extend 5
hetween the IC chip 1 and the quartz oscillator 2 and which overhang the
slit 3a, are |engthened by extending pardlel to an adjacent portion of the
slit 3a or by being disposed at an angle thereto so as to allow for
relative novenent between the oscillator 2 and the IC chip 1. 10

In the circuit substrate 3 of this enbodiment, |ead patterns or copper
foi'l'§ 3e, 3f, 3g, 3h, 3i, 3j and 3k, which have outwardly projecting

por t7 ons, are provi debsfratecdrivects @anchangehen ktlecway nial shidr theasuring t he
tenperature characteristic of the quartz oscillator 2 or 15 for the
t enper at ure sensor, quatks osctidatiertd da fixedhthskretter Marabger,omnyr ansferring
or witing in data relating to the so-called "offset adjustnent val ue" or
the so-called "incl sneh itgangmissidm i) alsl retineadt byavirdue off tthe famtperature
characteristic of the quartz oscillator or of the tenperature 20

sensor. In this contbaticonrex fed} Iradppittesns In,end hid, whipd puterdor

mai ntaining a constant output frequency froman oscillator circujt

regardl ess 2of the tBffeReR Eﬁ‘ee ICschips dr ansb fhef Grartasespidiatarn 2 pmg  pat ent

No. 4,453,834. In this nmethod, a conpensation signal faqr ensating the
b o Bechened

fjicky overhang the, shit 33:sfFEsle q’EPgr%f‘ ERHPEL al

t enper at ur e- f r equen®
oscillator is OLH]JU%E;g&lél to an adjacent portion of the slit 3a or by being
disposed at an angle thereto so as to allow for relative
[\ movement between the oscillator 2 and the IC chip 1.
10 In the ciréuit substrate 3 of this embodiment, lead
patterns or copper foils 3e, 3f, 3g, 3h, 3i, 3j and 3k,
which have outwardly projecting portions, are provided
for connection to check terminals for measuring the
temperature characteristic of the quartz oscillator 2 or
15 for the temperature sensor, and for connection to check
terminals for transferring or writing in data relating to
the so-called "offset adjustment Valueh or the so-called
“inclination (or slope) adjustment value" of the temperature
characteristic of the quartz oscillator or of the temperature
20 sensor. In this connection it may be pointed out that a method
for maintaining 2 constant output frequency from an oscillator
circuit regardless of the temperature is described, for
instance, in U.S. Patent No. 4,453,834. In this method; a
compensation signal for compensating the temperature-frequency

20 - characteristics of the quartz crystal oscillator is outputted,



t he conpensation signal being based on an-output signal fromthe

t enperature sensor. However, as the output signal fromthe sensor varies by
reason of manufacturing errors, it is r@qui red to adjust both the absol ute
val ue of the output of 5 t he senSor and the inclination or slope of
the anmount changed in order to obtain the ideal conpensation signal. This
adjustnent is carried out by a digital control. The "off-set adjustnent”
thus controls the absolute value while the "inclination (or slope)

adj ustnment” controls the inclination 10 ~of the anount changed. S
Therefore, for instance, when a pin probe 22 contacts the circuit substrage_
3 to adjust the ciheurempensatiaresigmal bathg hasedronohn tdwpst nssignad uf mom e
signal so that the sensor is adjusted to the tenperature characteristic.of
the 15 quarthe temrerpbvxs spnsew| flovenergopp dihef ontputagigngilsffemed as
shown in Figure 5, and the circuit substrate 3 itself is not bent. On the
other hand, if tHde 8eRFOFaYIEiessby Feagpp afhBarufasturing sTERrsholt hfve
projecting portions, the circuit substrate 3_.is bent as shown in Figure 6,

when the pin proF&dydreshto adjust bath: the (ahspluth vatue afstle QUERURAS i n the

j stic of th nsor, l.n itic h nge in th
gﬂ:; th :; :E i g gfthtfhgeriss%rsgnd the }rg)clinagfio% E:rosr}.’opte c?f Ct 2 u?ount ct:haenged

in order to obtain the ideal compensation signal. This
adjustment is carried out by a digital control. The "off-set
adjustment" thus controls the-ébsolute value while the
"inelination (or slope) adjustment” controls the inclinatién o/
10 | of the amount changed.
Therefqre, for ins;ance, when a pin probe 22 contacts
the circuit substrate 3 to adjust the amount of offset
and inclinafion of the sensor output signal so that the
sensor is adjusted to the temperature characteristic of the
15 quartz oscillator 2, only the copper foils are displaced as
shown in Figure 5, and the circuit substrate 3 itself is not
bent. On the other hand, if the lead patterns for the check
tefminals do not have projecting portions, the circqit Q-)
substrate 3 is bent as shown in Figure 6, when the pin probe 22
20 contacts them, which causes a change in the characteristic

of the sensor.



séni conduct or sensor la can be reduced by meking the circuit substrate 3
_flexible and by reinforcing it selectively around the IC chip nounting
portion. 5 Ref erence is next made to Figures 7-9 which
illustrate a second enbodi nent of the pggsent invention which is generally
simlar to that of Figures 1-4 and which for this reason will not be
described in detail, like reference nunerals indicating |like parts. In the
sai d second enbodi nent, 10 the IC chip nounting portion of the
circuit substrate 3 is reinforced by attaching a 70 [err] thick copper foil
237t the reverse side of the nounting portion. The copper foil 23 is
etcHed so as to remain only around the I C chip nounting portion and the
sol dering portion of tHe additipai tthenchabfe in the dtmratberigudctof ¢beil | at or
2. The copper foil 23a around the IC chip nounting portion inproves the
rigidity of the cisemiconduttnrr serso? iz mandbe Iredbd iypmaitimst ey cgoeuiton.
Further, the copper foil 23b attached to the reverse side of the soldering
portion of the quaftbstaste|d dlexiblecand byt sedfereinecdrtselgspbralyng plate 5
around the screw 15 so as_to be 20 brought to a positive potential,
wher eby a change i Are4d EhpdEi ehiromounfelng RentioBscillation circuit is
avoi ded even when the m)\tzement whi ch has been assenbl ed in the watch case
i's brought® to a positi VeIPRAAL *%In."'xf"maidﬁ thFLBHERYi e T chetHushE  Sabove,
since the charactefiglligs QhobliSeiolt SHAIPEihe! BRGLE WGa2E R
generally similar to that of Figures l-4 and which for this
reason will not be described in detail, like reference
numerals indicating like parts. In the said second embodiment,
10 the IC chip mounting portion of the circuit substrate 3
is reinforced by attaching a 7011m thick copper foil 23 to the
reverse side of the mounting portion. The copper foil 23 is
etched so as to remain only around the IC chip mounting
pbrtion and the soldering portion of the lead patterns
15 for the quartz oscillator 2. The copper foil 23a around the
IC chip mounting portion improves the rigidity of the circuit
substrate 3 around the IC chip mounting portion. Further,
\/ the copper foil 23b attached to the reverse side of the
soldering portion of the quartz oscillator 2 contacts the
circuit supﬁorting plate 5 around the screw 15 so as to be
20 brought to a positive potential, whereby a change in the
capacity of the quartz oscillation circuit is avoided even

w hen the movement which has been assembled in the watch case

is brought to a positive potential.



la is not changed as a result of a change—in the disposition of the circuit -.
substrate 3 or as a result of contact by 5 a pin probe, electronic -
ti mepi eces of high-accuracy and reliability in which the characteristic of

t he sensor does not change with tinme duello nechanical factors can be
produced with a high yield rate, i.e. a high proportion of acceptable
products. 10 Further, even if a single circuit substrate is
provided and the latter is fixed into a tinmepiece body, a change in the
characteristic of the sem conductor tenperature sensor la is not caused _z,
when the circuit substrate 3 is built into a tinmepiece body. Hence, the 19

t enper at ure char.act eri ¥ jtheopmhaddngnts deseribed| ahayes agitnaen&heensor can be”

nmeasured and adj usted when: a single circuit substrate is provided, which
enabl es a conpact Mastmﬂssiapﬁgr the, SeplcqndugEeR, iteBReF U ReSAAFPF ng and

oSt ng. In ParCL oL, Tsed 19 2uduadl gl ing can B Ll ected brn 20,
SubStr e 3 and e R eSS A SRR Sk B B, 200,
e, 20O o 36K BB SN G RESA SR S RSt e
reliability in which the charécteriétic.of the sensor does
not. change with time due to mechahiéal factérs can be
produced with a high yield rate, i.e. a high ﬁroportion'
of acceptable products. _ _ L-)
10 Fﬁrthér, even if a single ciréuitjsubstrate is
provided and the latter is fixed into a timepiece body,
a change in the characteristic of fhe semiconductor
temperature sensor la is not caused when the circuit
substrate 3 is built into a timepiece body. Hence, the
15 temperatufe:characteristic of the quartz oscillator and the
sensor can be ﬁeasured and adjusted when a single circuit
substrate is provided, which enables a éompaét and simple
apparatus to be provided for measuring and adjusting. In o k‘j
particular; measuring and adjusting can be effected by a
20 line system utilizing a tape (film) carrier method with
a flexible circuit substrate 3, and hence automafion of

such measuring and adjusting and simplification of such

apparatus can be achieved.

25



nerely by using a single circuit substrate, after-sale service nerely
:invol ves an exchange of the circuit substrate. Thus, 5 repair charges
are reduced and the tinme for effecting a repair is reduced. As indicated
above, the circuit substrate nmay be fixed at at |east two edge portions
which are wel|l separated fromthe I C chi¥?® nounting portion so that the
substrate 10 around the IC chip is not in contact with other parts.
Hence, even if the height of the circuit substrate is changed as a result

of .a change in the fixjng conditigns due a tenperature change o

vi by gti ons, the anoun “B?h%‘?afhgsi&f:etaﬁ'ehégl?'cﬁﬁﬂ’%?{bgi?%ttré’“g?o p%?‘ﬁf | C
chi p nounting portion can 5 requeced. Further, not only.ca n
clebtronic {1 mop SEC b1 PRTeR ortehnf 145y Shee sray oA -ar Po shosteeR Bt |

the shape of the bEangl by Qlashl £/lboII% B SATLGRIMUELOT AGHSOL BOhAYS 2

change in the characteri aut onhtion can

facilitated by adhyéélr;eaﬁvcg.gggh%ségchan e ?fe:tr%ceﬂfm&%ubvg@@gta ffhﬁg,' e

circuit substrate i s provi re e repalr cost and the length

of time for effeciifldrachfiRRL atdReBEILINE e tiheAddt (df PRt} aCLESalth!
assenbly of the present invention is usable not only in an electronic

ti mepi ece 25 is béldua@é®0o in a conpact el ectronic apparatus having a
14 CLAI MS
As indicated above, the circuit substrate may be fixed
at at least two edge portions which are well separated
from the IC chip mountiﬁg portion so that the substrate
-/ 10 around the IC chip is not in contact with other parts.
Eence, even if the height of the circuit substrate is changed as
2 result of a change in the fixing conditions due to a
temperature change or vibrations, the amount of bending of the
circuit substrate around the IC chip mounting portion can be
15 reduced. Further, not only can an electronic timepiece of
high-reliability be provided without a change in the
shape of the transistor which forms a semiconductor sensor,
and thus a change in thé characteristic of the sensor, but
K_) automation can be facilitated by adjustment of the
20 semiconductor when a single circuit substrate is provided.
As a result, the repair cost and the length of time for
effecting a repair can be reduced.
In addition, the circuit assembly of the present

invention is usable not only in an electronic timepiece

25 but also in a compact electronic apparatus having a



.
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A A circuit assenbly conprising a circuit substrate; an integrated

. circuit (1C) chip which is secured to the circuit substrate so as to be
carried thereby and which is provided with a sem conductor sensor; an
oscillator whose frequency- 5. tenperatyye characteristic is control I ed by
t he sem conductor sensor; and support structure to which the circuit
substrate and oscillator are fixed by fixing neans,the fixing neans bei ng

spaced fromthe I1C chip so that th.f!' g EEEQ and its seniconductor sensor

are_spaced fromany other part of cuit assenbly except for their
confection to the circuit substrate. 2. A circuit assenbly as clai ned
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only at end portlons o] e clrcul A’circuit
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provided with the circuit assenbly has an annual tinekeeping error not
exceedi ng 20 s&dbh s semtronductor séngog; ranopchidasat|Wros fFPAPERSI i n any
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recess i ch extends ar ortion o rcyi t subsirat i C
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parallel to an a ortion recess al l ow for
rel ative nmoveneRe qy@ﬂm g¢nsor(are spaced from any other part of the

10 circuit assembly except for their connection to the circuit
. substrate, |
~ 2. A circuit assembly as claimed in claim ! in which
the circuit substrate is fixed to the support structure
-only at end portions of the circuit substrate.

15 3, A circuit aésembly as claimed in claim 1 or 2
in which the semiconductor sensor controls the said
frequency—~-temperature characteristic so that a timepiece
provided with the circuit assembly has an annual timekeeping
error not exceeding 20 seconds. .

20 4. A circuit assembly as claimed in any preceding claim
in which the circuit substrate is provided with a slit or
recess which extends around the portion of the circuit substrate
which carries the IC chip.

N\, 5. A circuit assembly as claimed in claim 5 in which at

25 least one lead which is connected to the IC chip and which
passes across said slit or recess has a portion which extends
substantially parallel to an adjacent portion of the slit or
recess so as to allow for relative movement between the IC

chip and a part to which the lead is connected.
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chip and a part to which the lead i s connected. 6. Acircuit
assenbly as clainmed in any preceding claimin which the circuit substrate
is provided with | ead patterns which have outwardly projecting portions
engageabl e by a probe. 5 . 7. 1A circuit assenbly as clained in
any preceding claimin which the circuit substrate is a flexible circuit
substrate. 8. A cifcuit assenbly as clainmed in claim?7 i.n which the
portion of the flexible citcuit substrate on which the I1C chip is nounted
is selectively r&inforced.a tQ@rcuit assembly as Algidedluiih amySprddeding EZs

substantially a re de cr erenc 1-5 or W
Fi.gures 7-9 of trﬂ.g%gc ng%%yl ng ng Y:V!strat Is provfded wfthg'i & >

patterns which have outwardly projecting portlons engageable
by a probe.

5 7. A circuit assembly as.claimed-in any preceding claim
in which the circuit substrate is a flekible circuit substrate.
8. ' & circuit assembly as_clsimed:in claim 7. in which
the portion of the flexible circuit substrate on whieh the
IC chip is mounted is selectively reinforced.

10 9. A circuit assembly substantially as hereinbefore
described with reference to Figures 1-5 or Figures 7-9 of

the accompanying drawings.
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