
(54) IMPROVEMENTS IN OR RELATING TO TIMING PULSE GENERATORS         (71)
We, OMRON TATEISI ELECTRONICS  sistors, are respectively constituted of
four      Co., a Japanese Body Corporate, of 10, stages, being first,
second, third and fourth      Tsuchido-cho, Hanazono, Ukyoku, Kyoto,
stages; the output of each stage except for. 50      Japan, do hereby
declare the invention, for  the last stage is connected to the input of   5
which we pray that a patent may be granted  the first stage through NOR
circuits 3 and 4       to us, and the method by which it is to be
respectively.       performed, to be particularly described in   In such
shift registers 1 and 2 having       and by the following statement:
four stages as illustrated, therefore, the in- 55         The present
invention relates to a timing put to the first stage will be zero when
there  10 pulse generator for use in electronic calcu-  is an output in any
one of the first, second       lators and more specifically to a timing
pulse  and third stages. Each stage of the shift       generator which is
applicable to two-phase  register has an input section to which input
shift registers.                            data is transferred in response
to a read in  60         According to the present invention there  pulse
from a pulse generator 7 and an out-   15 is provided a timing pulse
generator, where- put section to which data is transferred from in a
plurality of two-phase shift registers and  the input section in response
to a memory       a pulse generating means are provided, said  pulse from
the pulse generator 7. [err] shows       pulse generating means generates
alternately  the read-in pulses for the shift register 1 and  65
read-in pulses for the first one of the shift [err] shows the memory pulses
commonly  20 registers and memory pulse for all the  applicable to both
shift registers 1 and 2.       shift registers, each said shift register
fur-    The pulses [err] and [err] are generated alter-       nishes an
output in response to respective       read-in pulses and memory pulses,
said out- nately by means of the pulse generator 7.       put being
provided in response to the ab- The pulses [err] are fed also to an AND
cir- 70  25 sence of the output in each stage excluding cuit 5, which is
further supplied with the       the last stage and circulated to the input
output of the last stage of the shift register       of the register as the
data input of the shift 1. The logical product of the output of the
register and the logical product of the out-  last stage of the shift
register 1 and the read-       put of the last stage of each shift register
and  in pulse [err]  becomes the output [err] of the 75   30 the read-in
pulse thereto is fed to the subse-  AND circuit 5 and the output [err] is
fed to       quent shift register as the read-in pulse  the subsequent
shift register 2 as a read-in       thereto.
pulse. An AND circuit 6 is furnished with         Further detailed
description will be made  the output of the last stage of the shift regi-
in conjunction with a preferred embodiment  ster 2 and the read-in pulse
[err] the logical 80   35 of the invention with reference to the accom-
product of which is obtained as the output       panying drawings, in
which:-              [err] of the AND circuit 6; the output [err]
Figure 1 shows a block diagram of an  is fed to a subsequent shift register
(not illus-       embodiment of the present invention,   trated) which is
similar to shift register 2         Figure 2 illustrates a circuit diagram
of  and operates in the same manner as shift 85   40 any one stage of a
two-phase dynamic type   register 2 as a read-in pulse.       shift
register for use in practising the present    Fig. 2 shows the connection
of one stage 



invention and                               of the two-phase dynamic type
shift register         Figure 3 shows wave forms with reference  1. The
connection of all stages of the shift       to the output of each shift
register    register is the same. The memory pulses 90   45   Referring to
Fig. 1, two-phase dynamic  [err] are applied to all these stages, whereas
type shift registers 1 and 2, each employing  the read-in pulses [err] are
fed to each stage       metal oxide semi-conductor field effect tran-  of
the shift register 1 and the read-in pulses        2     1,266,017
2     [err] are fed to each stage of the shift register    Similarly, an
output of the second stage     2.
is read in to the third stage and is further       Referring to Fig. 2, 10,
11, 12, 13, 14 and  taken out as an output of the third stage, at     15
denote a metal oxide semi-conductor field  which time the output of the
second stage  5 effect transistor, which is shortly referred  becomes zero,
resulting in no output neither 70     to as MOST throughout the present
specifica-  in the first stage nor in the second stage.     tion.
But as the output of the NOR circuit 3 is       The drain of the MOST 10 is
connected to  made zero due to the output of the third     the gate of the
MOST 11, the source of  stage, there is no input to the first stage. 10
which is kept at a positive potential and the   Further, the read-in pulse
[err]-4 is sup- 75     drain of which is connected to the source  plied in
the middle portion of the duration     of the MOST 12 and the source of the
of the output of the third stage, which is read                MOST 13.
The drain of the MOST 13 is  in to the fourth stage to provide an output
connected to the gate of the MOST 14, the  from the fourth stage at which
time no out- 15  source of which is kept at a positive poten-  put is
obtained from any one of the first 80     tial and the drain of which is
connected to  through third stages, resulting in an output     the source
of the MOST 15. Gates and  from the NOR circuit 3 to be fed to the first
drains of the MOST's 12 and 15 are kept at stage.     a negative potential.
An input is fed to the 20  source of the MOST 10, the read-in pulses
Thus the stage that furnishes the output is     [err] are fed to the gate
of the MOST 10 and  circulated and one cycle operation of the  85     the
memory pulses [err] are fed to the gate of  shift register 1 ends with a
one time circula-     the MOST 13. The MOST's 12 and 15 are  tion. When the
read-in pulse [err]-5 is fed,     utilized as load MOST.
the input is read in to the first stage of the 25    Supposing that an
input is supplied to the  shift register 1 and the subsequent cycle of
stage as shown in Fig. 2, the input is read  the shift register 1 begins.
90     in to a capacitance C[err] as illustrated by a    As soon as the
subsequent cycle begins, the     broken line between the gate and the
source  logical product of the output from the fourth     of the MOST 11 on
the strength of each of  or last stage and the read-in pulse [err]-5 is 30
the read-in pulses [err] and is then transferred  obtained by means of the
AND circuit 5 to     to a capacitance C[err] as illustrated by a broken
furnish an output pulse [err]-1. The output 95     line between the gate
and the source of  pulse [err]-1 is utilized as a read-in pulse     MOST 13
in response to each of the memory  to be fed to the first stage of the
subsequent     pulses [err] to provide an output of this  shift register 2
and becomes an output of 35 stage.
the stage on the strength of the next memory       Now with reference to
Fig. 3, the opera-  pulse [err]-5. When an output is obtained 100     tion
of an apparatus as shown in Fig. 1 will  at the fourth stage during the
subsequent     be explained. Supposing that there is no  cycle of the shift
register 1, the logical pro-     output in any one of the first, second and
duct of the output and the subsequent read- 40 third stages of the shift
register 1, an out-  in pulse [err]-9 to be fed to the shift register
put is obtained from the NOR circuit 3 and  1 is obtained in the AND
circuit 5 to furnish 105     is fed as an input to the first stage of the
an output pulse [err]-2, in response to which     shift register 1. The
input is read in at the  the output of the first stage of the shift regi-
first stage on the strength of the read-in  ster 2 is read in to the second
stage thereof 45 pulse [err]-1 as shown in Fig. 3 and is then  and the
output of the first stage of the shift     taken out as an output of the
following  register 2 becomes zero in response to the 110     memory pulse
[err]-1.  The read-in pulse  subsequent memory pulse [err]-9, resulting in
[err]-1 is fed during the middle portion of  an output at the second stage
thereof. Thus, 



the duration of the output of the first stage.  the shift register 2 makes
one-cycle of oper- 50 The presence of the output at the first stage  tion
during every four cycles in the shift     makes the output of the NOR
circuit 3 ab-  register 1 in response to the read-in pulses 115     sent
and accordingly makes the input to the  [err] and the memory pulses [err]
first stage absent. The output of the first   Since the operation of the
shift register     stage is read in to the second stage in re-  2 is
equivalent to that of the shift register 1, 55  sponse to the following
read-in pulse [err]-2  detailed explanation thereof is omitted.     and is
then taken out as an output of the   A logical product of the output from
the 120     second stage in response to the following  last stage of the
shift register 2 and one of     memory pulse [err]-2.  The read-in pulse
the read-in pulses [err] is obtained from the     [err]-2 is fed during the
middle portion of  AND circuit 6 to furnish the output pulse 60 the
duration of the output of the second  [err], which is utilized as a read-in
pulse to     stage. At that time there is no output at the  the subsequent
shift register (not shown) 125     first stage, but the output of the NOR
circuit  The subsequent shift register is the same as     is also zero due
to the output from  the  shift register 2, and the operation thereof
second stage, resulting in no input to the  is the same as shift register
2.  It will be ap- 65  first stage.
preciated that any number of such shift regi-        3
1,266,017                                           3     sters connected
as shown in the drawings  nishes an output in response to respective  40
may be utilised.                             read-in pulses and memory
pulses, said out- Thus, a plurality of two-phase dynamic  put being
provided in response to the ab-     type shift registers are connected as
des-  sence of the output in each stage excluding  5  cribed above and
furnish an output in re-  the last stage and circulated to the input of
sponse to the read-in pulses and the memory the register as the data input
of the shift 45      pulses fed to the said shift register, the out-
register and the logical product of the out-      put being circulated
through the stages. The  put of the last stage of each shift register and
logical product of the output from the last  the read-in pulse thereto is
fed to the subse-  10  stage in each shift register and the read-in  quent
shift register as the read-in pulse      pulse is utilized as a read-in
pulse for the  thereto.      subsequent shift register and an output from
2. A timing pulse generator comprising      a certain shift register is
carried over to  a plurality of two-phase shift registers, pulse      the
subsequent shift register, which makes  generating means for generating
alternately  15  it possible to provide the timing pulses of  read-in
pulses for the first shift register and       desired pulse width.
memory pulses for all shift registers, NOR  55         As clearly shown in
Fig. 3, each of the  circuits arranged correspondingly to each of
read-in pulses [err] is supplied in the middle  said shift registers and
supplied with the       portion of the duration of the respective out-
output from  all stages excluding the last  20  put of the each stage of
the shift register  stage of a respective shift register so as to       1
and especially [err]-5, [err]-9 etc. are sup-  furnish the output thereof
to the first stage  60       plied in the middle portion of the duration
of the corresponding shift register, and AND       of the respective output
of the fourth stage.  circuits arranged correspondingly to each of
This fact makes it possible that the output  said shift registers for
furnishing the logical   25  [err] from the AND circuit 5 is always stabi-
product of the output of the last stage of       lized even in case the
wave form of output  each shift register and the read-in pulse  65
from the shift register 1 is distorted.    to the subsequent shift register
as a read-in          Similarly, the output [err] from the AND   pulse
thereto.       circuit 6 is stabilized and the stabilized read-    3. A
timing pulse generator substantially   30  in pulses for the subsequent
shift register  as hereinbefore described with reference to        can
always be obtained .                     and as illustrated in the
accompanying draw-  70
ings.          WHAT WE CLAIM IS: -          1. A timing pulse generator,
wherein a   OMRON TATEISI ELECTRONICS CO.        plurality of two-phase
shift registers and a    35  pulse generating means are provided, said
Per: BOULT, WADE & TENNANT,        pulse generating means generates
alternately          1-12, Hatton Garden, 



read-in pulses for the first one of the shift           London, E.C.1,
registers and memory pulses for all the               Chartered Patent
Agents.        shift registers, each said shift register fur-
Printed for Her Majesty's Stationery Office by Burgess & Son (Abingdon),
Ltd.-1972.                    Published at The Patent Office, 25
Southampton Buildings, London, WC2A 1AY,
from which copies may be obtained.                 3
1,266,017                                           3               sters
connected as shown in the drawings  nishes an output in response to
respective  40              may be utilised.
read-in pulses and memory pulses, said out-              Thus, a plurality
of two-phase dynamic  put being provided in response to the ab-
type shift registers are connected as des-  sence of the output in each
stage excluding           5  cribed above and furnish an output in re-  the
last stage and circulated to the input of              sponse to the
read-in pulses and the memory  the register as the data input of the shift
45              pulses fed to the said shift register, the out-  register
and the logical product of the out-              put being circulated
through the stages. The  put of the last stage of each shift register and
logical product of the output from the last  the read-in pulse thereto is
fed to the subse-          10  stage in each shift register and the read-in
quent shift register as the read-in pulse              pulse is utilized as
a read-in pulse for the  thereto.                                   50
subsequent shift register and an output from  2. A timing pulse generator
comprising              a certain shift register is carried over to  a
plurality of two-phase shift registers, pulse              the subsequent
shift register, which makes  generating means for generating alternately
15  it possible to provide the timing pulses of  read-in pulses for the
first shift register and              desired pulse width.
memory pulses for all shift registers, NOR  55                 As clearly
shown in Fig. 3, each of the  circuits arranged correspondingly to each of
read-in pulses [err] is supplied in the middle  said shift registers and
supplied with the              portion of the duration of the respective
out-  output from  all stages excluding the last          20  put of the
each stage of the shift register  stage of a respective shift register so
as to               1 and especially [err]-5, [err]-9 etc. are sup-
furnish the output thereof to the first stage  60               plied in
the middle portion of the duration  of the corresponding shift register,
and AND               of the respective output of the fourth stage.
circuits arranged correspondingly to each of               This fact makes
it possible that the output  said shift registers for furnishing the
logical          25  [err] from the AND circuit 5 is always stabi-  product
of the output of the last stage of              lized even in case the wave
form of output  each shift register and the read-in pulse  65
from the shift register 1 is distorted.    to the subsequent shift register
as a read-in                 Similarly, the output [err] from the AND
pulse thereto.               circuit 6 is stabilized and the stabilized
read-    3. A timing pulse generator substantially          30  in pulses
for the subsequent shift register  as hereinbefore described with reference
to              can always be obtained.                      and as
illustrated in the accompanying draw- 70
ings.                 WHAT WE CLAIM IS: - 1. A timing pulse generator,
wherein a   OMRON TATEISI ELECTRONICS CO.              plurality of
two-phase shift registers and a          35  pulse generating means are
provided, said        Per: BOULT, WADE & TENNANT,  pulse generating means
generates alternately            112, Hatton Garden,               read-in
pulses for the first one of the shift           London, E.C.1,
registers and memory pulses for all the               Chartered Patent
Agents.               shift registers, each said shift register fur-
Printed for Her Majesty's Stationery Office by Burgess & Son (Abingdon),
Ltd.-1972.                          Published at The Patent Office, 25
Southampton Buildings, London, WC2A 1AY,
from which copies may be obtained.    


