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of 3-4, 4-chonme, G nza, Chuo-ku, Tokyo, the anchoring resistors would, in
practice, Japan, do hereby declare the invention for anpunt to from about
1,uA to about [err] in 5 which we pray that a patent may be granted a

ti mepiece with 10 such input points inits 50 to us, and the nmethod by
which it is to be circuitry and there are tinepieces with even perforned
to be particularly described in and nore than 10 such input points. For
exanIe by the follow ng statenent: a tinmepiece having circuitry
including a fre- - This invention relates to signal input cir- quency
divider the division ratio of which is 10 <cuit arrangenents for electronic
ti mepieces variable for time control purposes or a high 55 havi ng

integrated circuitry and has for its precision tinmepiecé in which
t enperature object to reduce Nt [consufrpti on of conpéﬁbation IS
effected by providing crystal | eces w thout introdu@?ng the dis-
vibrators and using their fre hee_adyant age of excessive circuit
conplication. ence to effect i (=t ght wel[ have
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15 In many el ectronic tinmepieces the inte- substantially nore than ten
"0"" or "1".signal 60 grated circuitry includes a nunber of signal input
poi nt's. \Wien one renenbers that the input points at which "0" or "1" input
signals total permssible current consunption in a have to be applied in
order to perform battery powered wist watch may well be desired
functions, e.g. the resetting or release wunder [err], the practical
sen_ousness of the 20 of resetting of frequency dividers or counters’
probl em of current consunption will be 65 and the correcting of displayed
time. In order appreciated. to prevent such inputs from"floating” it is

According to this inventidgn there is pro- usual to provid anchori ng"
resistor at vided an el ectr oni I'eéce flaving inte- eaghflnput Such an
anchoring resistor may grla uiftry including a pluralQty of signal 25
be a "pull-tip" or a "pull- 5|§;2£ | nput points; at |east one
“anchoring” resis- 70 Figur t feE=gg cdnpanyi ng dramﬁnqs I 1lus- tance
device for preventing signal =]
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trates this for- the case of a pull-down resistor at said input points;
means for discontinu- Ri provi ded to connect an input termnal | at ously
detecting the signal . data or state -af. which either g"0" or a "1" may
appear, to each input =paingi Fe—es ot’y” for memorising 30 earth, the
terminal | being connged ) ne data or stat ?et ected at each input
t
0

point; 75 output t-€ phi-ch a signal ~and neans for. taking
of f, out put signals f ol ‘fequired function (e.g. resetting

ut-i M'sation from sai def¥ p whol . of resetting of a
counter) is taken. arran SFre ‘NY:.su ent fl ow A potential VDD
at the input term n% «cor igh th ' resistance device or
35 responds with as=sil" si-gn Te. - Ps,occurs only

h=at 4 &k} When the input  There
] { 4% "0 tkefeis no current
%:l +fIC: By & at({;aolhov@ py .a tion by the

e 't i )

¥ amd, tgefe may be an "anchoring”
QL :

di sconti nuously. 80wgabs e eNt i
may be connected to&act ' ' '
consunp- point a cir
resistor R but al
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signal is present at termnal | current of a resistance device connected to
each of said 40 value VDD/R is consuned by the resistor Ri. circuits or
there may be a conmon "anchor- 85 Such current consunption presents a
serious ing" resistance device connected to all said problemin tinepieces,
A which there is a circuits. plurability of "0" or "1" signal input

poi nts The signals at the input points may be in the tinepiece circuitry,
thg_problem sequentially applied to a shift register the 45 beconming nore
and nore serious as the operation of which is synchronised with said 90

2 _ ' 1, 561, 468 .
2 signals and fromwhich the output signals for or "1") which are applied
at the input term - -
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utilisation are taken, an "anchoring" resis- nals [err] |n appear
respectively at the tance device being connected to the wite-in output
terminals [err] and the cur- terminal of said shift register. r ent
consunption is reduced alnost to zero 5 The "anchoring” resistance
device or each for, in effect, the gates control the connection 70 of
them as the case nay be, may be consti- of the resistors to the input
terQLnaIs [err] tuted by a transistor. The control

signals which switch the gates on The invention is illustrated in the
accom or off are, in effect, witten in to the panying draw ngs in which:
nmenories. This nay be done by using, for the 10 Figures 2 and 3

illustrate one enbodi nent control signals sanpling pul ses or differenti-

75 of the invention; ation pul ses, produced, for
exanmpl e once per Figures 4 and 5 illustrate another enbo - second so that
the wite in to the nenofies |nent : ' occurs

in a short tine and with! a | gT
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Figures 6 and 7 illustrate so far as is neces- chosen timng e.g., assum ng
t he out put sign- 15 “sary for an understanding thereof two further als are
to be used for resetting or rel easing 80. enbodi nents. :

the resetting of a counter or divider, the tine Figure 2 is a schematic
difagrammatic rep- required for such resetting or rel ease of resentation of
one enbodi nent of the inven- resetting. Figure 3 shows preferred circuit
fontion and serves to illustrate [éFfT] nmethod of use between each i nput
térmnal and its 20 operation. Here there is a plurality of input
associated output termnal in Figure 2 - as 85 termnals [err] to[err]
each of which may receive a shown between the termnals [err] of "1" inout
or a "0" input. These are con- Figure 2. If a™1" signal, as shown by the
line verted into signals [err] respectively by below the circuit diagram
part of Figure 3, is nmeans,of nenories [err] ,QQQL[MEI, ppl i ed at
termnals C the anchoring fgesis:. 2574 ' JAL the ternminals

[err] tance device, whi dhsi S
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t hrough gates [err]

menories to earth. I n Figur
Theg; resi stors "anchor"
ceases, a "O"

the circuit
it 11 to 18 and the invert
for each input

[err] a switch havi
signal fed 100 contacts,
becomes "0", the resistor

com sw tched off, the tran

runs througef[
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MOS transi stor
of by an ordinary inputs [err] connected to a common resistor,

n.- When swi tched on control
[err] acts as an anchoring resis-

What are herein

[err] instead
is switched
termed the transi stor

"anchoring” RESI'STORS [err]
tance device providing the resistance which, 30

Certif

connect the inputs of the

is provided by the resistor
t he S|gnals - that is Wen the potenti al
is wit- to say they prevent the respective signals ten into
including the transistors fromfloating. Were they not provided

19. Wen current.woul d be necessary to use,
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plicate the circuitry and woul d be especially switched on, 11 and 14 are
swi-tched off, and objectionable in the case in which the the signal content
at Cwhen it was a "1" is 40 arrangenment was used in an electronic. wi st
menorised and fed out to I' through the 105 watch or in other cases in
whi ch the space inverter 19. available is severely limted. By providing
Figure 4 shows in a manner simlar to that these anchoring resistors this
di sadvantage is of Figure 2 a nodification which has the avoided and only
one contact - in the case advantage of reducing the nunber of anchor- 45
illustrated in which the anchoring resistors ing resistance devices to one,
which, in this 110 are "pull-down" resistors, a contact for the circuit,

is a pull-down resistor R Which,is ysqe——34 signal - is necessary for each
i nput. The in common. Therg i! pllex control of the gaﬁﬁs [err] are
provided in order to gatesl}| chf_are gpened and_c ég%prevent t he
relatjvely | ar ge overall cyrre SEEEEEt'al'E;_ r yﬁg ce®ssive contro
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50 consunption which would occur if, every signals fed in at [err]. The
menories M, 115 time there was a "1" signal input, current to [err]
nmenori se the potentials at the input flowed continuously through the
appropriate termnals [err] to [err] in accordance with the tim
"pul | -down" resistor. In an electronic ing of the control signals. Figure 5
shows a tinepiece, and especially in an electronic preferred circuit
corresponding with the cir- 55 wist watch, the reduction of overal

currént cuit of Figure 4. In Figure 5 21 to 28 are 120 consunption to
the smal | est practical transm ssion gates and 29 and 30 are inver- anount

.

is highly desirable. Relatively large ters. In Figurg 5 the nultiplex
signals are fed overall onsunption is avoid§§?in the in
di scontinuously as is tﬁ%%? with the arrangenent Figure 2 for the
current signals in Fig .¢' through egalof fhe rasistors is
di sconti nu- Figure s{is fegessary fof an 125 ous. In
operation,. each gate yn J Jnderiﬁandihg E?ereof a further
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whet her the potential of the apprbpriate in which static nenory el enents
is "0" or "1" and the thus tuted for exanple by

each consti -

| nput term nal

a FA MOS elenent or a judged situation is nenorised by the MNCS el enent,

are made use
cuitry. \Wen
1,561, 468

swiit ghed on.
functions as
I nput points
applied to a

of inthe cir- 65 appropriate nenory. The sane signals (0"

an_input'is applied at [err] the 130

shi ft

regi ster the ner as the resistor

Fi g- operation of which is synchronised with said
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3 transistor 31 is
Transi stor 31 4. A -tr+nepiece as clained in claim 1
a resistance and constitutes a wherein the signals at the
are "pull-up" resi'stance acting in the sane nan- sequentially
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5 ure 2. The static nenory el enent 32 judges signals and from which the
out put signals for 70 whether said transistor is "ON' or "OFF".

utilisation are taken, an "anchoring” resis- Wen 31 is switched off, the
j udged- content tance device being connected to the wite-inis statically
menori sed, the menorised state termnal of said shift register. being that

i n which current does not-fl ow. 5. Atinepiece as clained in any of the
10 \_,The wite-in to the static nmenory transistor preceding clainms wherein
t re "anchori ng" 75 32 is determned by the signal at [err] Positive

resi stance device or each of them as the case relatively highyoltage is
applied at VDD and nma be, is ?onstituted by a transistor. neg&ive
g

relatively high voltage is appli t 6.[A  Tinepiece as claiQed in any of
[err]. 31, 33 and 34 are MOS t1ag Gt ¢ gnd cldins 1 to 4 wh in the
"anchoring" resis- 15 35 i$ an ) P— ' tance
device or each of them 1s con , 0 ££§§r€ 7 sanus,—se—#aﬁ as is
necessary -to an a resistor. ——] 1
———] £2 e
' ' - = TR ¢
! B ELd
8 = o =
S b [ T >
— — [R—
S = - X N =
v E— e U c=
“ mi L] 3] >
FIRE 8B
g | i L=
ig 33 gsssais g
O -l «
S =1
gL Trg |3 -
:E B
S 5
L
L
T ¢ _
e
& § ,J“;’
g 1
©
.3 a
e =
1o 3
bt =
5| 2 2 ,
L [~ | ]
s | 2 & -
o8 o - Iz Q. ]
g s B =
s 5 .1 “-?l—
Q = O x»mo
Y = -
e Q. s Uy =
5 O.S-mﬂ
2 3 S as8S
] _
8.
- e
B -
15 -4 .
Oﬁ‘a -

<y

L]



under st andi ng t her eof, a'sonemhat'sinpler

as’

with reference to Figures 2 and 3, 20

tenninal - |
term nal

register.
shift regis- or with reference to Figures 4 and 5, or with

7.
circuit arrangenent operating in a nethod gener-

Ti mepi eces

including a

arrangenent substantially
herein ally simlar to that of Figure 4 but using a shift described

In Figure 7 block 36 is a

85 ter
of n-bits and serves also.as a nenory. The reference to Figures 6 or 7 input
is connected to the wite-in

Agents for the Applicants
Wof the register and a cl ock input i

S J-MLLER & CO
Chartered Patent Agents

Y

an'numbu

applied to its clock input termnal C1.
25 signal data input is sequghtial a
90 ised with the clock input. Af al
t he signal data input have beeh '
of the shift register, the C1Ofk i
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stops, and the input data nenorised by the 30 register is fed out at the
out puts [err] ' _ printed for Her Majesty's
Stationery Ofice, transfer pulse iis fed to the shift register clock

Publ i shed by The Patent office 25 Sout hanpton Buil dings term nal C. when
t-he signal data has been London, WC2A, 1AYf rom whi ch copi es may be
obtained. fed into its-wite-in termnal W In order to guard agai nst the
passi bility of an incorrect 35 nunber of cleck inputs or data inputs there
may be provided a counter- (not _shown) which counts the nunber and, if it is
nore than the predet #n@dr qaquired nunber [err] the counter opens a gate
(not shown) in the 4% cifrcuit [to the wite-inMerminal Wof the
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regi ster 36. WHAT WE CLAIM1S: 1. An electronic tinmepiece having inte-
grated circuitry including a plurality of signal 45 input points; at |east
one "anchoring" resis- tance device for preventing signal "floating" at
said input points; neans for discontinu- ously detecting the signal data or
state at each input point; a nmenory for nmenorising 50 the data or state
detected at each input point; and neans for taking off output signals for
utili sation fromsaid nenories, the whole
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arrangenment being such that current flow through the "anchoring" resistance
devi ce or 55 devices occurs only discontinuously. 2. A tinepiece as clained
in claiml wherein there is connected to each input point a circuit
including a gate followed by a nenory, an "anchoring"” resistance device 60
bei ng connected to each of said circuits. 3. Atinepiece as clained in

claiml1 wherein there is tonnected to each input point a circuit including .

a gare followed by a nmenory, a common "anchoring" resistance
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65 device . ein connected to all said circuits. 1, 561, 468

3 O°‘transistor 31 is swtched on. Transistor 31 4. A tinepiece as clained
in ¢claim 1 functions as a resistance and constitutes a wherein the signals
at the input points are "pull-up" resistance acting in the sanme man-
sequentially applied to a shift register the ner as the resistor R, (for
exanple) in Fig- operation of which is synchronised with said 5 ure 2.
Thezxstatic nenory el ement 32 judges signals and from which the out put
si‘gnal s for 70 whether said transistor is "ON' or "OFF". utilisation are
taken, an "anchoring" resis- Wen 31 is switched off, the judged content
tance device being connected to the wite-in.,
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Is statically nmenorised, the nenorised state termnal of said shift

regi ster. being that in which current does not flow. 5. A tinepiece as
claimed in any of the 10 The wite-in to the static nmenory transistor
precedi ng clains wherein the "anchoring” 75 32 is determ ned by the

signal at [err]. Positive resistance device or each of them as the case
relatively high voltage-is applied at VDD and may be, is constituted by a
transi stor. negative relatively.high voltage is applied at 6. A
ti mepiece as clained in any of Vss. 31, 33 and 34 are MOS transistors and
claims 1 to 4 wherein the "anchoring" resis- 15 35 is an inverter.
tance device or each of themyis constituted by 80 Figure 7 shows, so far
as is necessary to an a resisfor. unde sgand#n? t hereof, a songwhat sinpler
7. Tinmepieces including a ci ' ngenment {operating in a jpvethod gener-
arrangenment substantially -as ly simfar to that of FiPgure 4 but
using a shift described with t (== hutes 2 and 3,
- ' ==

smiblaiiuiintn

(@]

Pﬁﬁk

——

!
== L .
] 55 - b
= el N
= [ R L
L — "D .
= 5 5 Cr ;
i Q. - g:
| %g 2 S
——E-1R ' L
{ =9 g |
= w
: i

. Your refarence

has been renowed untl || 27 SEP 1995 I

a
I =
| ]
S
2 3
a
s - »
O
| & B
- S < =
a =~ ‘a
ﬁ ™~ .H-
‘ %X ol e
= &
g 488
£ cEfns
QO ammo

e
.,

[

R [
Patent number

Certificate. of payment of renewal fee (and additional fee if applicable)

L

ol

2



20 register. In Figure 7 block 36 is a shift regis- or with reference to
Figures 4 and 5, or with 85 ter ofn-bits and serves also as a nenory. The
ref-ererice to Figures 6 or 7. input termnal, | is connected to the vvrite in
Agents for the Applicants term nal W of t he regi ster and a cl ock input-
J.¢ MLLER & CO applied to its clock input termnal C. The Chartered
Pat ent Agents 25 signal data input is sequential and synchron-
L| n\/ln House 90 ised with the clock input. After all n bits
296- 302 Hi gh Hol born the signal data i nput have been fed in to the
LO\ID_C]\I WC1V 7JH n-bits of the shift register, the clock input stops, and
the i nput data nenorised by the Printed for Her Majesty's Stationery
Ofice. 30 register is fed out at the outputs I , to [err]. A by Croydon
Printing Conmpany Limted. Croydon, Surrey. 1980. transfer pulse is fed to
the shift register clock Pulfllshed by The Patent O fice, Z,E‘Sout hanpt on
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term nal ClL when the signal data has been fed in to its wite-in term nal
W Fn order to guard against the possibility of an incorrect 35 nunber of
clock inputs or data inputs there nay be provided a counter (not shown)
whi ch counts the nunber and. if it is nore than the predeterm ned required
nunbern, the counter opens a gate (not shown) in the 40 input circuit to
the wite-in termnal Wof the register 36. WHAT WE CLAIMIS: 1. An

el ectronic timepiece having inte- :
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grated circuitry including a plurality of signal 45 input points; at |east
one: "anchoring" resis- tance device for preventing signal "floating" at
sai-d i nput points; neans for discontinu- ouslv detecting the signal data or
state at each input point; a nenory for nenorising 50 the data or state
detected at each input point; and neans for taking off output signals for
utilisation fromsaid nenories. the whol e arrangenent being such that

current flow through the "anchoring” resistance device or 55 devices occurs
onl y~di sconti nuousl .
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2. Atinepiece as clainmed in claiml wherein there is connected to each
I nput point a circuit including a gate followed by a nenory, an "anchoring"
resi stance device 60 - being connected to each of said circuits. 3. A
tinmepiece as clained in claim| wherein there i's connected to each input
point a circuit including a gate followed by a nenory, a common anchori ng”
resi stance 65 devi ce being, connected to all said circuits.
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