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We, KABUSHIKI KAISHA   number of such input points increases. For SUWA
SEIKOSHA, a Japanese company, example, the total current consumption by 



of 3-4, 4-chome, Ginza, Chuo-ku, Tokyo, the anchoring resistors would, in
practice, Japan, do hereby declare the invention for  amount to from about
1,uA to about [err] in 5  which we pray that a patent may be granted  a
timepiece with 10 such input points in its  50 to us, and the method by
which it is to be  circuitry and there are timepieces with even performed
to be particularly described in and  more than 10 such input points. For
example by the following statement:            a timepiece having circuitry
including a fre- -   This invention relates to signal input cir- quency
divider the division ratio of which is 10  cuit arrangements for electronic
timepieces  variable for time control purposes or a high   55 having
integrated circuitry and has for its  precision timepiece in which
temperature object to reduce the current consumption of compensation is
effected by providing crystal such timepieces without introducing the dis-
vibrators and using their frequency differ- advantage of excessive circuit
complication.  ence to effect compensation, might well have 



15   In many electronic timepieces the inte- substantially more than ten
"0" or "1" signal  60 grated circuitry includes a number of signal input
points. When one remembers that the input points at which "0" or "1" input
signals  total permissible current consumption in a have to be applied in
order to perform  battery powered wrist watch may well be desired
functions, e.g. the resetting or release  under [err], the practical
seriousness of the 20  of resetting of frequency dividers or counters
problem of current consumption will be  65 and the correcting of displayed
time. In order appreciated. to prevent such inputs from "floating" it is
According to this invention there is pro- usual to provide an "anchoring"
resistor at vided an electronic timepiece having inte- each input. Such an
anchoring resistor may  grated circuitry including a plurality of signal 25
be a "pull-tip" or a "pull-down" resistor. input points; at least one
"anchoring" resis-  70 Figure 1 of the accompanying drawings illus- tance
device for preventing signal "floating" 



trates this for the case of a pull-down resistor at said input points;
means for discontinu- Ri provided to connect an input terminal I at ously
detecting the signal data or state at which either a "0" or a "1" may
appear, to  each input point; a memory for memorising 30  earth, the
terminal I being connected to an  the data or state detected at each input
point;  75 output terminal I' from which a signal to  and means for taking
off output signals for perform the required function (e.g. resetting
utilisation from said memories, the whole or release of resetting of a
counter) is taken. arrangement being such that current flow A potential VDD
at the input terminal I cor- through the "anchoring" resistance device or
35  responds with a "1" signal there. In the  devices occurs only
discontinuously.  80 absence of potential at I, i.e. when the input   There
may be connected to each input signal is a "0", there is no current
consump- point a circuit including a gate followed by a tion by the
resistor Ri but all the time a "1"  memory, and there may be an "anchoring"



signal is present at terminal I current of a resistance device connected to
each of said 40  value VDD/Ri is consumed by the resistor Ri. circuits or
there may be a common "anchor-  85 Such current consumption presents a
serious ing" resistance device connected to all said problem in timepieces,
in which there is a  circuits. plurability of "0" or "1" signal input
points   The signals at the input points may be in the timepiece circuitry,
the problem  sequentially applied to a shift register the 45  becoming more
and more serious as the  operation of which is synchronised with said  90
2                                     1,561,468
2 signals and from which the output signals for or "1") which are applied
at the input termi- 



utilisation are taken, an "anchoring" resis- nals [err] In appear
respectively at the tance device being connected to the write-in  output
terminals [err] and the cur- terminal of said shift register.        rent
consumption is reduced almost to zero 5     The "anchoring" resistance
device or each for, in effect, the gates control the connection   70 of
them, as the case may be, may be consti- of the resistors to the input
terminals [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, written in to the panying drawings in which:
memories. This may be done by using, for the 10     Figures 2 and 3
illustrate one embodiment control signals sampling pulses or differenti-
75 of the invention;                        ation pulses, produced, for
example once per Figures 4 and 5 illustrate another embod- second so that
the write in to the memories iment;                                  occurs
in a short time and with a particular 



Figures 6 and 7 illustrate so far as is neces- chosen timing e.g., assuming
the output sign- 15  sary for an understanding thereof two further als are
to be used for resetting or releasing   80 embodiments.
the resetting of a counter or divider, the time Figure 2 is a schematic
diagrammatic rep- required for such resetting or release of resentation of
one embodiment of the inven- resetting. Figure 3 shows preferred circuit
for tion and serves to illustrate [err] method of use between each input
terminal and its 20   operation. Here there is a plurality of input
associated output terminal in Figure 2 - as   85 terminals [err] to[err]
each of which may receive a shown between the terminals [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 means of memories [err] respectively applied at
terminals C the anchoring resis- 25   which are connected to the terminals
[err]    tance device, which is here constituted by an   90 



through gates [err]             having control MOS transistor [err] instead
of by an ordinary inputs [err] connected to a common resistor, is switched
on. When switched on control line. What are herein  termed the transistor
[err] acts as an anchoring resis- "anchoring" RESISTORS [err]
tance device providing the resistance which, 30   connect the inputs of the
memories to earth. in Figure 2, is provided by the resistor [err]   95
These resistors "anchor" the signals - that is When the potential at I
ceases, a "0" is writ- to say they prevent the respective signals ten into
the circuit including the transistors from floating. Were they not provided
it 11 to 18 and the inverter 19. When current would be necessary to use,
for each input runs through [err] from source VDD a "1" is 35  terminal
[err]         a switch having two written in to said circuit. When the
signal fed   100 contacts, one for a "1" signal and the other in at C
becomes "0", the resistor [err] is for a "0" signal. This would obviously
com- switched off, the transistors 15 and 18 are 



plicate the circuitry and would be especially switched on, 11 and 14 are
switched off, and objectionable in the case in which the the signal content
at C when it was a "1" is 40   arrangement was used in an electronic wrist
memorised and fed out to I' through the   105 watch or in other cases in
which the space inverter 19. available is severely limited. By providing
Figure 4 shows in a manner similar to that these anchoring resistors this
disadvantage is of Figure 2 a modification which has the avoided and only
one contact - in the case advantage of reducing the number 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 used " 1" signal - is necessary for each
input. The in common. There is multiplex control of the gates [err]   are
provided in order to gates [err] which are opened and closed prevent the
relatively large overall current in sequential order by successive control 



50   consumption which would occur if, every signals fed in at [err]. The
memories Ml   115 time there was a "1" signal input, current to [err]
memorise the potentials at the input flowed continuously through the
appropriate terminals [err] to [err] in accordance with the tim-
"pull-down" resistor. In an electronic ing of the control signals. Figure 5
shows a timepiece, and especially in an electronic preferred circuit
corresponding with the cir- 55  wrist watch, the reduction of overall
current cuit of Figure 4. In Figure 5 21 to 28 are   120 consumption  to
the smallest practical transmission gates and 29 and 30 are inver- amount
is highly desirable. Relatively large ters. In Figure 5 the multiplex
signals are fed overall current consumption is avoided in the in
discontinuously as is the case with the arrangement of Figure 2 for the
current signals in Figure 3. 60  through each of the resistors is
discontinu-   Figure 6 shows so far as is necessary for an   125 ous. In
operation, each gate in effect judges understanding thereof a further
modification 



whether the potential of the appropriate in which static memory elements
each consti- input terminal is "0" or "1" and the thus tuted for example by
a FA MOS element or a judged  situation  is memorised by the MNOS element,
are made use of in the cir- 65  appropriate memory. The same signals ("0"
cuitry. When an input is applied at [err] the   130    3
1,561,468                                          3 transistor 31 is
switched on. Transistor 31    4. A  timepiece as claimed in claim  1
functions as a resistance and constitutes a wherein the signals at the
input points are "pull-up" resistance acting in the same man- sequentially
applied to a shift register the ner as the resistor [err], (for example) in
Fig- operation of which is synchronised with said 



5   ure 2. The static memory element 32 judges signals and from which the
output signals for   70 whether said transistor is "ON" or "OFF".
utilisation are taken, an "anchoring" resis- When 31 is switched off, the
judged content tance device being connected to the write-in is statically
memorised, the memorised state terminal of said shift register. being that
in which current does not flow.   5. A timepiece as claimed in any of the
10   The write-in to the static memory transistor preceding claims wherein
the "anchoring"    75 32 is determined by the signal at [err] Positive
resistance device or each of them, as the case relatively high voltage is
applied at VDD and ma  be, is constituted by a transistor. negative
relatively high voltage is applied at   6.A  timepiece as claimed in any of
[err]. 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 them  is cons        80 Figure 7 shows, so far as is
necessary to an a resistor. 



understanding thereof, a somewhat simpler   7.  Timepieces  including  a
circuit arrangement operating in a method gener- arrangement substantially
as  herein ally similar to that of Figure 4 but using a shift described
with reference to Figures 2 and 3, 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 memory. The reference to Figures 6 or 7 input
terminal I is connected to the write-in      Agents for the Applicants
terminal W of the register and a clock input is       J. MILLER & CO
applied to its clock input terminal C1. The        Chartered Patent Agents
25   signal data input is sequential and synchron-            Lincoln House
90 ised with the clock input. After all n bits of      296-302 High Holborn
the signal data input have been fed in to the       LONDON WC1V 7JH n-bits
of the shift register, the clock input 



stops, and the input data memorised by the 30   register is fed out at the
outputs [err]                              printed for Her Majesty's
Stationery Office, transfer pulse is fed to the shift register clock
Published by The Patent office 25 Southampton Buildings terminal Cl when
the signal data has been       London,WC2A,1AYfrom which copies may be
obtained. fed in to its write-in terminal W. In order to guard against the
possibility of an incorrect 35 number of clock inputs or data inputs there
may be provided a counter (not shown) which counts the number and, if it is
more than the predetermined required number [err] the counter opens a gate
(not shown) in the 40 input circuit to the write-in terminal W of the 



register 36. WHAT WE CLAIM IS: 1. An electronic timepiece having inte-
grated circuitry including a plurality of signal 45 input points; at least
one "anchoring" resis- tance device for preventing signal "floating" at
said input points; means for discontinu- ously detecting the signal data or
state at each input point; a memory for memorising 50 the data or state
detected at each input point; and means for taking off output signals for
utilisation from said memories, the whole 



arrangement being such that current flow through the "anchoring" resistance
device or 55 devices occurs only discontinuously. 2. A timepiece as claimed
in claim 1 wherein there is connected to each input point a circuit
including a gate followed by a memory, an "anchoring" resistance device 60
being connected to each of said circuits. 3. A timepiece as claimed in
claim 1 wherein there is connected to each input point a circuit including
a gate followed by a memory, a common "anchoring" resistance 



65   device   ein  connected  to all said circuits.    1,561,468
3 0 transistor 31 is switched on. Transistor 31   4. A timepiece as claimed
in claim  1 functions as a resistance and constitutes a wherein the signals
at the input points are "pull-up" resistance acting in the same man-
sequentially applied to a shift register the ner as the resistor RI, (for
example) in Fig- operation of which is synchronised with said 5   ure 2.
The static memory element 32 judges signals and from which the output
signals for   70 whether said transistor is "ON" or "0FF". utilisation are
taken, an "anchoring" resis- When 31 is switched off, the judged content
tance device being connected to the write-in 



is statically memorised, the memorised state terminal of said shift
register. being that in which current does not flow.   5. A timepiece as
claimed in any of the 10   The write-in to the static memory transistor
preceding claims wherein the "anchoring"   75 32 is determined 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
transistor. negative relatively high voltage is applied at   6. A
timepiece as claimed 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 them is constituted by   80 Figure 7 shows, so far
as is necessary to an a resistor. understanding thereof, a somewhat simpler
7. Timepieces including  a circuit arrangement operating in a method gener-
arrangement substantially  as herein allv similar to that of Figure 4 but
using a shift described with reference to Figures 2 and 3, 



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 memory. The
reference to Figures 6 or 7. input terminal I is connected to the write-in
Agents for the Applicants terminal W of the register and a clock input is
J. MILLER & CO applied to its clock input terminal Cl. The     Chartered
Patent Agents 25  signal data input is sequential and synchron-
Lincoln House                90 ised with the clock input. After all n bits
of   296-302 High Holborn the signal data input have been fed in to the
LONDON WC1V 7JH n-bits of the shift register, the clock input stops, and
the input data memorised by the       Printed for Her Majesty's Stationery
Office. 30  register is fed out at the outputs I , to [err]. A  by Croydon
Printing Company Limited. Croydon, Surrey. 1980. transfer pulse is fed to
the shift register clock  Published by The Patent Office, 25 Southampton
Buildings. 



terminal C1 when the signal data has been fed in to its write-in terminal
W. In order to guard against the possibility of an incorrect 35   number of
clock inputs or data inputs there may be provided a counter (not shown)
which counts the number and. if it is more than the predetermined required
numbern, the counter opens a gate (not shown) in the 40  input circuit to
the write-in terminal W of the register 36. WHAT WE CLAIM IS: 1. An
electronic timepiece having inte- 



grated circuitry including a plurality of signal 45  input points; at least
one "anchoring" resis- tance device for preventing signal "floating" at
said input points; means for discontinu- ouslv detecting the signal data or
state at each input point; a memory for memorising 50  the data or state
detected at each input point; and means for taking off output signals for
utilisation from said memories. the whole arrangement being such that
current flow through the "anchoring" resistance device or 55 devices occurs
only discontinuousl. 



2. A timepiece as claimed in claim I wherein there is connected to each
input point a circuit including a gate followed by a memory, an "anchoring"
resistance device 60   being connected to each of said circuits. 3. A
timepiece as claimed in claim I wherein there is connected to each input
point a circuit including a gate followed by a memory, a common anchoring"
resistance 65   device being, connected to all said circuits.   






