N -

M

. UK Patent Application w GB . 2207 783.A

(43) Application published 8 Feb 1989

(21) Application No 8818449 (51) INTCL*
» G04G 13/02

(22) Date of filing 3 Aug 1988
(52) Domestic classification (Edition J):

(30) Priority data G3T 603 604 605 608 609 611 St
(31) 62120511 (32) 7 Aug 1987 (33) JP G4H 13D 14A 14B 1A DW
63/154100 22 Jun 1988 U1S 2215 G3T G4H

. (56) Documents cited
(71) Applicant None
Casio Computer Co Lid

(58) Field of search

{Incorporated in Japan) G3T

i b-cl
6-1 2-chome Nishi-shinjuku, Shinjuku-ku, Tokyo, Z%I:ged US specifications from IPC sub-class
Japan

(72) Inventors
Kazunori Kita
Eiji Nakazawa

(74) Agent and/or Address for Service
A A Thornton & Co
Northumberiand House, 303-306 High Holborn,
London, WC1V 7LE

(54) Recording/reproducing apparatus with voice recognition function

(57) A voice externally input through a microphone 13 is converted into a voice data to be stored in a semiconductor
memory 34 and only a voice indicating numbers among the voices inputted is recognized by a recognizing circuit 29 and is
stored in the memory as an alarm time. When the alarm time is reached and detected by circuits 35a, 35b the voice data
stored in the semiconductor memory 34 is read out by RAM 17 through loudspeaker 23 to announce the alarm time.
Messages appropriate to the alarm time can be read out at the same time. In a modification names and telephone
numbers can be digitally recorded in the semiconductor memory and can be retrieved by re-entering the name only which
causes all the similar names and their telephone numbers to be read out in sequence.

AL {52 1270 [l3ac
: z | I “ioge - 1
FCILLATOK Qer OWVICER | 1028 i
T 103
8 "o w rf = -
— - 109
EZ,_J { N 11
ot | (1080 — 1580
oo CONTAOL CIRCUIT
. %
:o- \0%e
S} t 19 . %L i, counter| || | pFe--mmmeremmmeem - 20
——— 2ic
GENERATING DEVICE }
i29¢
: Mo L"" "-E]—
e xglﬂﬁ TION _._L’Q oA H LoF ‘
KEY| COGN ] = : ? 21
RECOGNITION DATA Ti29s ONE 8 8 I
(540 450 st 37 ;o
7] 2o vi
_—
FI1G.1A 1570 FI1G.1D

v €8/ L0¢ ¢ 99



2.U7769

o e g

176

vi"Oild

6¢ 09|
DEGl~1 DGl »
PeCly V1Va NOILINDOI3Y - e AS
31Va/awiL 1 |, oy
avaminow  OHINODRA , o v
ae2l P60l ||\DI. skl L
<~V eG ,
Py ILANIW/YNOH o
at L~ 1 GG
|||||||||||||||| :N\( —N ON Jas F
lllllllllllllllll N == O Ui
> g ¥3INnoo H[™ 0 S
|||||||||||||||||| o¢ Wmm_ DG
360k og’ = : AOJ _
« DJG &g —| LoHs “
—— DOgl INO ag, |
| vinowo 1ouin00 Ko ~O
Omm_\ OmO_M O
N6 |
nmo_/ " 2610 W
/
060l 0] | 1}
52017 H3AIAIQ AON3NDIYA b HOLVTTI0SO

vp /

w



T0

220778

o

ga1"9ld

- - —— —— — ———

~o2

i

1inddId NOI1J313S

a2l

|

~02l

P eI P A% 2€—~| 4als19ay Aﬂomw_
Nv.ﬁ J/
] aecl
\V4 ‘._ m )
ogg/ qes/] D T
g ; g el
vm)\-nllm lllllll mlllllllmlllu %
o K== mwwm__m\n,& AVA/HLNOW | 3LANIW/HNOH Ol
o 7 _ 7 ,
2| ok | I ohe _ abs Db pag
. M.A < , 1 i @
<|8g [ 85
o |3 2 NOIL2313a NOILO313a
31 S /| 3onaaionioo [~ 139N3aianiod
AI_ ) {
| = Nt-ggol
v \ DHLOI—] { B Y owo_
i Ol 1IN2HI 11N2YID
ONLLNNOD 3iva [T/ ONILNNOD IWIL @_
v/ DEOl ¢/ 960l
/ce



1N

220778

2/0

Q1914

DJSly PGl
[
U.Vm_w _ —
! ] ol gl |
_ | , , ﬁ o
! L D9l ]
| l
i ke \~ av e 4d1 {1 dnv
o1/ _ Wvyd Lo
I . I
| | "
| [
L yaav SOWH! |
Loyt?
z¢
posiy 6V’ [1ons .
Jlog— ano [T i S
boz—— 821 082 T ,
7 /i e M —=1_ 1 agol
ey @ 157 ( __ 0 a w 034 .OAOJ
ov2r H31NNOJ 238 1% 9
ssawaav ' obl 0|
slﬁ t 0 Qf=—my AV1d .OAOI
'amm' I Mavd { 280|
AVld o.v N.
_uwm_\ /J.I_g b
96 8t [ 1OHS | _
L0Hs e oz || [®
= 2/ bogg)



BB

I~

2207

&/ 90O -

£e

air'svid DLSly
7
| 1ous pGHl/ DHSl
6l 8l el B
aiz _ \ age
) Y
ATI; 4d1 [ v/a e \
dw j DL
v
[ —*1 391A3d DNILVHINID
2e T annos WYv1v
DiZ ow .
il
AHOWIN bosl,
ss3yaavy SNiIava’

L2 "G40z oo,

sgz) 22 4 “

H3ILNNOD |, DH2I

ss3avaav

HOLY 119 boc

¢z’ aﬂ ‘ \
DIGI,

el

D.Z2|

_uNm_v



™

5

/6 4

FIG.1A

FlG.iBﬂ

FIG.1C

FIG.1D

FIG.2

2

L

07783



220778

TinouD N €"9id

ONIZISZHLNAS 3D10A
9cz’
dnv =+ 441 =—] wia <= i1no wwvd NIK——— a/v [~ 441 [~ dwv [~—]ow
60z 802 .02 %02 c0d 202 102 ooz
WH av ,
A/
s i B : * ve2
~{s © |
1iN2yI0
mm_mf‘} cec zw_wwwmo TOHLINOD L+[= ¢
—a " ] | ssauvaav
o> mmw\ @ ARHOLY | Flaonaaloniod B . L8 ooz
2017 122
| T TR I e VY e L =%l v s
vimw oy .1_ o I | LINJHID - 0— =
=l P~ 6l - NOI19313a
Az | -~ a , 3asiy O_N\ Q@
=12 ssavaav 14| | oveZw ‘ \V4 m
= wz“n__%u._ , - 3
T L2 =l HOLVHVJINOD
aj 11 . _ , , 1noyio| [HOLVHINID =
0z % .ﬂ Ole ONINHILLYY ] yons ano| | o3 2
| o |/ ERCRERLS .
IDVHOLS | 2 |/ uagwnn Allﬂx. o
||||||||| AHVHOJN3L] : peZ lvadid| 22 a
) giz || 22 ez [ ol 5
” J
L - = Y 2 S
agie— wy| Sl LINOHIO p2/ 82¢ )25
.......... 04.LNOD
pgl2-}viva Nu3LLVAS cauaay < 5 A_

W ciz” : ! pi2’ 3



10

15

20

25

"RECORDING/REPRODUCING APPARATUS
WITH VOICE RECOGNITION FUNCTION"

The present invention relates to a recording/
reproducing apparatus having a voice recognition func-
tion which is employed to control a recording operation
of a voice externally input and a reproducing operation
of the recorded voice.

In an electronic appliance having a recording func-
tion, a magnetic recording tape and a disc are employed
for recording voices, music and so on. Recently, a
semiconductor memory such as a random access memory
(RAM) is utilized as a recording medium for recording
voice data and music data encorded in a digital form.
Such a semiconductor recording medium built in a small
electronic appliance is known, for instance, from
Wakabayashi et al U.S. Pat. No. 4,391,530, issued
July 5, 1983. In this U.S. Patent is illustrated an
electronic timepiece in which a voice externally input
is converted into voice data to be stored in a semicon-
ductor memory, and when it comes to an alarm time, the
voice data stored in the semiconductor memory are read
out for reproducing the voice. |

Another electronic timepiece is disclosed in Aihara
et al. U.S. Paf. No. 4,405,241, issued Sept. 20, 1983,
which is provided with an alarm time memory portion for
storing a number of alarm times and a semiconductor

memory comprising RAMs, each corresponding to the alarm
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time memory portion, and when it comes to the alarm
time, reads out the voice data from the semiconductor
memory corresponding to the alarm time. for reproducing
the voice. 1In the techniques disclosed in both the
U.S. Patents, informations such as schedules, com-
ments, messages and the like to be read out at pre-
determined alarm times are stored before hand in the
semiconductor memory and these informations are auto-
matically reproduced at the alarm times. While, in
the technique illustrated in Inoue Tomohiro et al
U.S. Pat. No. 4 276 541, schedules, comments, messages
and the like must be stored by means of an key-input
operation using alphanumeric keys for displaying them
at the alarm times. The techniques disclosed in the
U.S. Pat. Nos. 4 391 530 and 4 405 241 have a merit,
as they only require an extremely simple operation
rather than time consuming operation needed in Inoue
Patent. However, the electronic timepieces according to
U.S. Pat. Nos. 4 391 530 and 4 405 241 require a key
operation to set alarm times. For example, when a num-
ber of alarm times are set as in the electronic time-
piece of U.S. Pat. No. 4 405 241, it is a disadvantage
that the troublesome operation is required for setting
alarm times.

Apparatus, so called a small sized data-bank
device, have been recently known which are arranged to

store a number of names and phone numbers in electronic
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timepieces or small, portable electronic calculators
and to selectively display names or phone numbers.
This technique is described, for instance, in Aihara
U.S. Pat. No. 4 751 668 and Judah Klausﬁer U.S. Pat.
No. 4 117 542.

These daté bank devices are arpanged to store names
and phone numbers in RAM by a key-input operation. Even
in these data bank devices, an input/output operation by
recording/reproducing a voice in stead of by a key mani-
pulation permits a storing/reproducing of names and
phone numbers with an extremely simple manipulation.
However, these data bank devices still have a problem
that the store by recording voice makes it difficult to

immediately select and reproduce a required name and

‘phone number out of a number of theé stored names and

phone numbers.

The present invention is intended in the light of
the above mentioned affairs, and its object is to pro-
vide a recording/reproducing apparatus having a voice
recognition function which is capable of storing in a
memory a number of informations (data) as voice data and
instantly reproducing an arbitrary voice data from a
number of the informations.

To achieve fhe above object, according to the
present invention, there is provided a recording/
reproducing apparatus with a voice recognition function

comprising:
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voice input means for receiving external voices;

voice converter means for converting the voice to
voice data:; |

voice data storage means for storing said voice
data;

recognized d;ta storage means for recognizing a
predetermined voice among the voices input to said voice
input means and for storing thus recognized data;

data output means for outputting the same data as
that being stored in said recognized data storage means;

read control means for reading out voice data from
said voice data storage means when said data output .
means outputs said same data;

announcing means for converting the voice data read
out by said read control means to a voice signal to pro-
duce the voice thereof. ‘

This as well as other objects and advantages of the
present invention will be better appreciated.upon read-
ing the following detailed description of the presently
preferred exemplary embodiments in conjunction with the
accompanying drawings, in which:

Figs. 1A to 1D are circuit.diagrams of the first
embodiment of the present .invention;

Fig. 2 shows a relationship between the circuit
diagrams illustrated in Figs. lA to 1D;

Fig. 3 shows a circuit diagram of the second

embodiment of the present invention.
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First Embodiment

Figs. 1A to 1D are block diagrams showing a wrist
watch circuit according to the present invention (the
first embodiment). Fig. 2 is a view showing the rela-
tive arrangement of the block diagrams of Figs. 1A to
1D. .

In Fig. 1A, an oscillation signal 10la generated by
an oscillator 1 is supplied to a frequency divider 2.
The frequency divider 2 divides the oscillation signal
10la to produce a signal 102a with a period of one
second, which is supplied to a time counting circuit 3
shown in Fig. 1B. The time counting circuit 3 counts
the signal 102a to obtain time.data 103b such as "hour",
"minute" and "second" data. A date counting circuit 4
counts a signal 103a w%th a period of one day which is
supplied from the time counting circuit 3 and produces
calendar data 104a such as “"year", "month" and "date"
data. The time data 103b and the calendar data 104a are
transferred to a display data selection circuit 10 and
further to a display device 12 for a digital display
through a display driving circuit 11. The display
device 12 comprises, for example, a liquid crystal
display device and is provided with a digital display
portion 12a for displaying a current time data and
alarm time data stored in a RAM734 which will be
described hereinafter, a digital display portion 12b

for displaying a current date and alarm date data stored
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in the RAM 34 and a display portion 12¢ for displaying a
leadiﬁg address of the voice data stored in a RAM 17
which will be described hereinafter.

The frequency divider 2 in Fig. 1A divides the
reference freqpehcy signal iOla generated by the oscil-
lator 1 to generate clock signals, ¢1l, ¢2 and ¢k of a
predetermined frequency which are supplied to other cir-
cuits as control ciock signéls. The frequency divider 2
further generates a clock signal $3 éo be fed to a
control circuit 9 and ‘a clock signal ¢4 for driving the
display driving circuit 1l in Fig. 1B. The above con-
trol circuit 9 to be describe@ in detail has a ROM for
storing micro programs, a counter and an operation cir-
cuit, and is arranged to supply various control signals
to circuits. Manipulation switches 5a, 5b and 5c in
Fig. 1A and manipulation switches 6, 7 in Fig. 1C are
provided at predetermined position on the case of a
wrist watch (not shown). Output signals from these
manipulation switches are input to a switch input cir-
cuit 8. The manipulation switch 5a is adapted for
selecting one of a time piece mode and recording/
reproducing mode, switch 5b for éorrecting the time and
switch 5¢ for correcting the calendar of "year", "month"
and "date". Input signals from the switches 5a, 5b and
5¢ are supplied to the switch input circuit 8 and a
signal 108a is further input to the control circuit 9.

Upon receipt of the signal 108a, the control circuit 9
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supplies a time correction signal 109a to the time
counting circuit 3 and a calendar correction signal 109b
to the date counting circuit 4. The control circuit 9
supplies to the display data selection.circuit 10
(Fig. 1B) a data selection.signal 109c for selecting
the data to be displayed on the display device 12 and
when the recording/reproducing mode is selected by an
operation of the ﬁanipulating switch 5c, the control
circuit 9 outpﬁts an operation instruction signal 1094
to a voice recognition circuit 29 to be described
later. |

The control circuit 9 also supplies a control
signal 109e including an addressing signal for assigning
addresses in RAM 34 to be described later. When it has
received a signal 150a in the recording mode to be
described later, the control circuit 9 controls to
designate respectively one of assignment areas 34a in
the RAM 34 for a plurality of alarm hour/minute data
(time data), one of assignment areas 34b for a plurality
of alarm month/day data (date data), and one of assign-
ment areas 34c for a plurality of voice address data in
order to write thereto alarm time data date data and
voice address data. After completion of the recording
operation, the control circuit 9 controls to sequen-
tially read out every minute the above alarm time data
and date data. Furthermore, when the control circuit 9

has received a signal 158a from an AND gate 58 to be
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described later (in Fig. 1B), it controls to stop
reading out the data, thereby out putting from RAM

34 the voice address data corresponding to the alarm
time and the alarm date data, the addresses of which

are designated at that time. However, when the con-
trol circuit 9 has received a signal 157a7to be de-
scribed later, it controls to start reading out the data
again.

In Fig. 1C, the switch 6 serves as a recording
switch, and a signal from the switch 6 is coupled to the
switch input circuit 8. A signal 108b from the circuit
8 is further transferred to the input terminal D of a
flip-flop 39.

The switch 7 servés as a play back switch (a repro-
ducing switch), the output signal of which is transfer-
red to the switch input circuit 8 are further to the
input terminal D of a flip-flop 40 through signal 108c.
Note that the clock signal ¢k is supplied to the clock
input terminal ck of the flip-flops 39, 40.

When any of the manipulation switches 5a, 5b and
5¢c, the recording switch 6 and the play back switch 7 is
operated, the switch input circuit 8 is arranged to out-
put a signal, ANY KEY (Fig. 1A) of a high level "t
which is to be fed to the reset input terminals R of
flip-flops 36, 37 through an OR gate 41.

In Fig. 1C, a microphone 13, an amplifier 14, a

low-pass filter 15 and an A/D (analog to digital)



10

15

20

25

converter 16 constitute a circuit for converting a voice
externally supplied into a voice data. The digital
voice data ll16a output from the A/D converter 16 is
coupled to the RAM, a discriminate circuit 28a and a
voice recognition ¢circuit 29 -in Fig. 1A.

The digital voice data written and stored in the
RAM 17 is supplied through a signal 117a to a voice
reproducing circuit consisting of a D/A converter, a
low-pass filter 19, a transfer gate 21b, an amplifier 22
and a loud speaker 23 as shown in Fig. 1D for the repro-
duction of voice.

The voice recognition circuit 29 in Fig. 1A serveé
as a circuit for recognizing voice data of month/day and
hour/minute in the digital voice data 116a supplied from
the A/D converter 16. Upon recognition of the month/day
data, the voice recognition circuit 29 converts the
recognized data into a binary digital data and sets it
in an identification data register 32 in Fig, 1B through
a signal 129a. The circuit 29 outputs a signal 129b to
write the month/day data previously set in the identifi-
cation data register 32 in the month/day area 34b of the
RAM 34 through a transfer gate 33b. When the voice
recognition circuit 29 has recognized the hour/minute
data, it sets the binary digital data corresponding to
the above recognized data in the identification data
register 32 and at the same time outputs a signal 129c

to the transfer gate 33a, thereby writing the above
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binary digital data in the hour/minute area 34a of RAM
34.

The discriminate circuit 28a in Fig. 1C outputs a
signal 128, when it detects that the supplied digital
signal 116a.keeps blank for-a predetermined period of
time, for exahple, for one second or more. Upon receipt
of the signal 128, an one-shot pulse generator 50 sends
an one-shot pulse signal 150a to a transfer gate 26 in
synchronism with the rising edge of the signal 128,
thereby causing the address data 124a stored in the
address counter 24 of RAM 17 to be preset in the lead-
ing address memory 27 in Fig. 1D. 1In Fig. 1B, when the
OR gate 42 receives input signals 129¢, 129b, it outputs
a signal to make the transfer gate 33c open, thereby
permitting the address data 127a preset in the leading
address memory 27 to be written in the voice address
area 34c of RAM 34.

As described above, RAM 34 is capable of storing
several sets of combination data consisting of hour/
minute, month/day and voice address data. Each data in
the combination data is written or read out, when its
address is specified by the control circuit 19.

Under control of the .control circuit 9, the voice
recognition circuit 29 executes its recognition opera-
tion of the voice data is hour/minute, month/day in the
voice data 116a conveyed from the A/D converter 16 by

comparing the above voice data 116a with the recognition
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reference pattern data of hour/minute, month/day which
are stored in the recognition reference pattern register
30.

The recognition reference pattern memory 30 in-
cludes a voice data pattern data of month such as
January, February through December, of date such as
First day, Second day through 31lst day, of hour unit
such as one o'clock, two o'clock through twenty four
o'clock and of minute unit such as oné minute, two
minutes through 59 minutes.

The voice recognition circuit 29 supplies a clock
signal to an address control circuit 31 of the recogni-
tion reference pattern memory 30. The address control
circuit 31 sequentially increments address for control-
ling to sequentially sgnd all of the pattern data in the
memory 30 to the voice recoénition circuit 29. In this
manner, the voice recognition circuit 29 compares the
voice data ll6a from the A/D converter 16 with the
reference pattern from the memory 30 to decide if there
is month/day, hour/minute data in the voice data lléa.
If the circuit 29 has detected the month/day, hour/
minute data, it forms and sends a binary digital data
corresponding to the month/day, hour/minute data and
outputs signals 129b, 129c.

In Fig. 1C, a signal 108b'in accordance to the
manipulation of the recording switch 6 is coupled to

a flip-flop 39, a set output signal 139 of which is
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supplied both to one terminal of AND gate 43 and to OR
gate 44. An output of OR gate 45 is transferred to
other terminal of the AND gate 43 through an inverter
46. The outpﬁt of the AND gate 43 is éupplied_to the
read/write control terminal R/W (read when "1" and write
when "0") of RAM 17 through an inverter 47 and to one
terminal of AND gate 48 and further to a transfer gate
26a as a control Signal for opening gate. The clock
signal ¢1 from Ehe frequency divider 2 is supplied to
the other terminal of -the AND gate 48 and the clock '
signal ¢1 output from the AND gate 48 is coupled to +1
input terminal of an address counter 24 to be counted.
The address counter 24 provides an address data 124a
for recording (writing) the voice data in RAM 17. The
address data 124a is supplied to the address-data input
terminal ADDR of RAM 17 through a transfer gate 26a.

At this time, the output signal of OR gate 44 has been

supplied to AND gate 49 as a gate control signal, and

the clock signal ¢2 from the frequency divider 2 is

coupled to the other terminal of AND gate 49 and further
to the CS input terminal of RAM 17 as a chip selecting

signal through AND gate 48.

The address data 124a in the address counter 24 is
set in the leading address memory 27 through the trans-
fer gate 26c, as described above. The transfer gate 26c¢c
is controlled to open by one shot signal from the one-

shot pulse generator 50 which receives a discriminating
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signal 128 from the discriminate circuit 28a. The
discriminate circuit 28a discrimiﬁates a continuous
blanking state-of more than a predetermined period of
the voice data 1l6a. Accordingly, the address data is
set in the leading address.memory 27 after a lapse of a
predetermined period of time following the time when
writing of the voice data previously written is complet-
ed. When the following voice data is written in RAM 17,
the address daﬁa set in the leading address memory 27
will be set in the voice address area in RAM 34 as the
leading address corresponding to the set time, set date
of hour/minute, month/day which are recognized at the
time by the voice recognition circuit 29.

Meanwhile, a signal 108c generated by a manipula-
tion of the play-back switch 7 is coupled to the flip-
flop 40. The set output signal 140 of the flip-flop 40
is input to OR gate 45 and ﬁo the one-shot pulse genera-
tor 51. The one-shot pulse signal 15la from the one-
shot pulse generator 51 is supplied to the address
counter 25 in Fig. 1D as a latch instruction signal.

The output signal 153a of AND gate 53 in Fig. 1A is
coupled to the OR gate 45. The AND gate 53 outputs a
signal of level "1" as described later, when the set
time data and the set date data set in RAM 34 in Fig. 1B
coincide with the time data of the time counting circuit
3 and the date counting circuit ¢, i.e., when it comes

to an alarm time. Thus, the output signal 145a of the
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OR gate 45 is input to AND gate 43 through AND gate 56
and the inverter 46, as well as to the OR gate 44, and
is supplied to transfer gates 2lb, 26b.in Fig. 1D as the
gate control signal. The output signal 153a of AND gate
53 isrcoupled to the one-shot pulse generator 52 and is
transferred into an one-shot pulse signal, which is
supplied to the address counter 25 as the latch instruc-
tion signal 152a. The clock signal ¢l from the fre-
quency divider 2 is input to the other terminal of the
AND gate 56 and the clock signal ¢1 output from the AND
gate 56 is further supplied for counting to the +1 input
terminal of the address counter 25. The leading address
data read out from the voice address area 34c of RAM 34
is latched in the address counter 25 by one shot signal
151a or 152a from the one shot pulsengenerator 51 or
generator 52 and the address data is counted up every
clock signal ¢1 from the AND gate 56 for addressing RAM
17. That is, the voice data stored in RAM 17 is read
out in accordance with the address data from the address
counter 25 and is further transferred to the loud
speaker 23 for reproducing the voice through D/A con-
verter 18, low-pass filter 19, transfer gate 21b and
amplifier 22 (Fig. 1D). Note that the voice data read
out from RAM 17 is coupled to the discriminate circuit
28b for discriminating a predetermined blanking period.
Upon detecting the blanking period, the discriminate

circuit 28b generates a signal 128 of level "1", which
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is coupled to the one-shot pulse generator 57. Then the
one-shot pulse generator 57 provides the one-shot pulse
signal 157a to OR gate 41 in Fig. 1A.

In Fig. 1B, a plurality of set times, set dates and
leading addrésses respectively written in hour/minute,
month/day and voice address areas of RAM 34 are sent
together to the display data.selection circuit 10 and
further to the display device 12 for the display through
the display driving circuit 11 when it is rendered into
a recording/play back mode by manipulation of the switch
5a and the signal 109c of level "1" from the control
circuit 19 is supplied to the selection circuit 10. The
above mentioned set time data are also supplied to one
terminal of an coincidence detection circuit 35a and the
set date data to one terminal of an coincidence detec-
tion circuit 35b respectively for a period of one second
sequentially once in a minute under the control of the
control circuit 9. Time data from the time Sgunting
circuit 3 is supplied to the other terminal of the coin-
cidence detection circuit 35a and date data from the
date counting circuit 4 to the other terminal of the
coincidence detection circuit 35b. Both the coincidence
detection circuits 35a, 35b execute the coincidence
detection processing of the data supplied to both ter-
minals to provide the coincidence detection signal to
the AND gate 58. Accordingly, when coincidence is

detected between the time and date data in RAM 34 and
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the time and date data respectively in the time counting
circuit 3 and in the date counting circuit 4, i.e., when
it comes to aﬁ alarm time, the AND gate 58 generates a
signal 158a of jevel "1", which is supplied to the
control ciréuit 9 in Fig. 1A and further to the one
shot pulse generator 59 to generate one-shot pulse
signal 15%a. The one shot pulse signal 159a is supplied
to the flip-flop 36 for its setting to the counter 38
for its re-setting. The set output signal of the flip-
flop 36 is supplied to one terminal of AND gates 53, 54
and 55. The set output signal of the flip-flop 37 is
supplied to the other terminal of the AND gate 53 while
the reset output signal of the flip-flop 37 is supplied
to the other terminal of AND gate 54, The output signal
153a of the AND gate 53 is supplied to OR gate 54 and
one-shot pulse generator 52 in Fig. 1C, and the output
signal 154a of the AND gate 54 is supplied to an alarm
generating device 20 in Fig. 1D and to the E;ansfer gate
2la as a gate opening signal. Note that the transfer
gate 2la has been supplied with the alarm signal from
the aiarm generating device 20 and when the transfer
gate 2la is made open at the alarm time, the transfer
gate 2la outputs the alarm signal to the loud speaker 23
through the amplifier 22 for producing the alarm sound.
In Fig. 1A, a counter 38 ié supplied to its clock
input terminal CK with an one second signal from the

frequency divider 2 for counting. The AND gate 55 is
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arranged to receive at its other terminal he count up
signal from the MSB (Most Significant Bit) zN of the
counter 38 and to output its output signal to set the
flip-flop 37. During a predetermined‘time interval from
the alarm time to the count up of the counter 38, the
alarm generating circuit 20 produces the alarm sound.
When the counter 38 counts up, the alarm generating cir-
cuit 20 stops producing the alarm sound and reads out
the data from RAM 17 for the productibn of voice sound.

Voice Recording Operation

An operation for respectively setting alarm time
and date in RAM 34 as well as for transferring the input
voice from the microphone 13 ihto the voice data to
store it in RAM 17 will be described hereinafter.

For a recording operation, the recording switch 6
is turned "ON". Then, the input signal of the recording
switch 6 is conveyed to the switch input circuit 8 and
the signal of level "1" is supplied to the input ter-
minal D of the flip-flop 39. While the recording switch
is kept "ON", the set output signal 139 of the flip-flop
39 maintains the level "1" and is supplied to AND gate
43 and OR gate 44. At this time, as the output signal
of level "1" from the inverter 46 has been input to the
other terminal of AND gate 43, the output signal of the
AND gate 43 is rendered to "i", Therefore, a write
instruction of "O" is input to the read/write control

terminal R/W of RAM 17 through the inverter 47 and the
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transfer gate 26a;is made open, allowing the AND gate

to oufput the clock signal $1. The clock signal ¢1 is

~ supplied to the +1 inputAterminal of the address counter

24 for counting up, so that the address data is trans-
ferred to ADDR‘términal of ﬁAM 17 through the transfer
gate 26a. Application of the output signal of OR gate
44 to AND gate 49 permits it to transfer the clock
signal ¢2 to CS terminal of RAM 17 for the chip selec-
tion. .

Then, month/day and hour/minute as the alarm time
and date, and comments Or messages are sequentially
input by means of recording the voice transmitted from
the microphone 13. The A/D converter 16 transfers the
voice data to the voice recognition circuit 29. The
voice recognition circuit 29 identifies that the voice
data includes the date data by comparing the voice data
with the reference pattern data from the recognition
reference pattern memory 30 and converts the identified
date data into a binary digital data to set in the iden-
tification data register 32. The binary digital data
is preset in the month/day data memory 34b in RAM 34
through the transfer gate 33b. In the similar manner,
the hour/minute data is identified by the voice recogni-
tion circuit 29 and is converted to the binary digital
data to be set in the register 32. The binary digital
data of hour/minute is preset as the set time in the

hour/minute area 34a of RAM 34 through the transfer



10

15

20

25

- 19 -

gate 33a. At this time, the transfér gate 33c is also
open; so that the leading address, which is set to "0"
at the initial'recordiné, in the leadipg address memory
27 is written in the voice address area 34c of RAM 34 as
a pair data of the above sét time and set date data. In
the meantime, voice data such as the above month/day,
hour/minute data and messages are written in RAM 17.
When the discriminator 28a detects the blanking period
of more than one second after completion of writing of
the voice data, it supplies the discrimination signal to
the one-shot pulse generator 50, which generates the
one-shot pulse signal 150a and at this time, the address
data in the address counter 24 is set in the ;eading
address memory 27. Accordingly, when the following
information such as the alarm time and messages is input
by recording the voice corresponding to the information,
the last address of the message previously input becomes
the leading address of the following voice input, which
is set in the leading address memory 27.

The above one shot pulse signal 150a is sent to the
control circuit 9. Upon receipt of the one shot pulse
signal 150a, the control circuit 9 designates the next
address area in RAM 34, thereby permitting the another
month/day, hour/minute data to be written therein.

Accordingly, when the information such as the
following month/day, hour/minute and messages is orally

input through the microphone 13, the message data is
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sequentially written in RAM 17, while month/day, hour/
minute data and the leading address are stored in RAM
34.

By orally inputting an alarm time (time and date)
and next its message through the microphone 13, the

alarm time is automatically set in RAM 34 and then its

message is also automatically stored in RAM 17. In this

manner, a plurality of alarm times and the messages can
be set by an extremely simple operation.

Voice Reproducing Operation

After storing the alarm times and the messages
respectively in RAM 34 and RAM 17 as desc;ibed above,
the play back switch 7 is manipulated for identifying
the stored contents in RAMs 34, 17. When the play back
switch 7 is turned "ON" and while it is maintained "ON",
the flip-flop 40 generates its set output signal of i
and then OR gate 45 outputs its output signal of "1".
Accordingly, during this period, the output of AND gate
43 goes to "0" and RAM 17 is supplied with the read
instruction at its terminal R/W. The output of "1"
from the OR gate 44 renders RAM 17 to the chip selec-
tion. Furthermore, AND gate 56 is made open and the
clock signal ¢1 is transferred to the address counter
25. Then the address counter 25 supplies the address
data to the terminal ADDR of RAM 17 through the transfer
gate 26b which is kept open. In this way, the message

data is read out from RAM 17 and is transferred to the
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transfer gate 21lb through the D/A converter 18 and the
low-pass filter 19. At this time, the output of "1"
from OR gate 45 keeps the transfer gate 45 open and con-
sequently the above mentioned message data is further
transferred to the loud speaker 23 through the transfer
gate 21b and the amplifier 22 for producing sound.

Time Counting Operation and Coincidence Detection

Operation
The oscillator 1, the frequency divider 2, the

counting circuit 3 and date counting circuit 4 perform
the normal time counting operation. The time data in
the time counting circuit 3 and the date data in the
date counting circuit 4 are sent respectively to the
display section 1l2a and the display section 12b of the
display device 12 for displaying hour/minute and month/
day. The time data from the time counting circuit 3 is
always supplied to the coincidence detection circuit 35a
and the date data from the date counting birigit 4 to
the coincidence detection circuit 35b. In accordance
with the control signal 109e from the control circuit 9,
a plurality of hour/minute data in RAM 34 are trans-
ferred to the coincidence detection circuit 35a and a
plurality of the month/day data to the coincidence
detection circuit 35b sequentially once in a minute with
a time interval of one second for the coincidence detec-
tion operation. When the coincidence between the time

data in the time counting circuit 3 as well as the date
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data in the date counting circuit 4, and the hour/minute
data as well as month/day data from RAM 34 is detected,
that is, whenithe alarm time is reached, the output 158a
of AND gate 58 rises to "1", which is transferred to the
control circuit 9 and to the one shot pulse generator 59
for generating one shot pulse signal 159a. The signal
159a serves to set the flip-flop 36 and to reset the
counter 38. The reset output signal "1" from the flip-
flop 36 renders the AND gates 53, 54 ‘and 55 open, and
the counter 38 begins to count one second signals after
its reset.

Until the counter 38 counts up and the signal of
the MSB 2N becomes "1", the flip-flop 37 is maintained
reset, providing its reset output signal of v,

During this period, the output signal 154a of AND
gate 54 keeps its level "1%, rendering the transfer gate
2la open. Therefore, the alarm signal from the alarm
sound generating circuit 20 is transferred to the loud
speaker 23 through the transfer gate 2la and the ampli-
fier 22 for producing the alarm sound, say, it is
informed that the alarm time is reached.

When the counter 38 counts up, AND gate 55 produces
its output signal of "1" to make the flip-flop 37 set.
This set output signal of "1" causes the AND gate 53 to
produce its output 53a of level ﬁl". Accordingly, RAM
17 receives the read instruction and RAM 17 is chip

selected. The "1" output of OR gate 45 causes AND
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gate 56 to transfer the clock signal ¢1 to the address
counter 25, which begins'a counting operation. The
leading addréss signal 134c in RAM corresponding to the
hour/minute and month/day data of the above alarm time
is read out from RAM 34 and is latched in accordance
with the signal 152a from the one shot pulse generator
52. Then, the address counter 25 is caused to begin its
counting operation and to transfer the address data to
RAM 17 through the transfer gate 26b.' The voice data
corresponding to the above alarm time starts to be read
out from RAM 17 and is supplied to the D/A converter 18.

Meanwhile, at this time, the output signal 154a of
AND gate 54 falls to "0", whicﬁ makes the transfer gate
21a closed to obstruct the alarm signal from the alarm
sound generating devicg 20. That is, at the time when
the alarm time is reached, the alarm sound generating
device starts generating the alarm sound and maintains
generating the alarm sound until the counter 38 counts
up and after generating the alarm sound, the device
generates the sound corresponding to the voice data read
out from RAM 17 in place of the alarm sound. After
generating all of the sounds, the discriminator 28b
detects the blanking data causing the one shot pulse
generator 57 to generate the signal 157a for resetting
the flip-flops 36, 37. Therefofe, the address counter
25 stops its counting operation and also its reading

operation of data in RAM 17. When the signal 157a is
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detection operation of the alarm time is started again.
In-this manner, .every time when the alarm time stored in
RAM 34 coincides with the current time, the correspond-
ing voice data is read out from RAM 17.

Note that in a modification of the present embodi-

rment} the hour/minute, month/day data in RAM 34 are

arranged to be sent to the control circuit 9 and the
control circuit.9 arranges these data in the order of
hour for pre-setting them in RAM 34 again and every time
the alarm time is reached, the hour/minute, month/day
data corresponding to the above time can be erased from
RAM 34 for the more effective use of the RAM 34. Fur-
thermore, the modification can be so made that the coin-
cidence of the alarm timés with the time and date data
respectively in the time counting circuit 3 and the date
counting circuit 4 can be detected only by detecting the
coincidence of the leading alarm time with the data in
circuits 3, 4. The alarm time data to be stored in RAM
34 can be composed of not only month/day, hour/minute
data Sut a sole time data such a hour/minute data, a
month/day data, and a week day déta and/or an arbitrary
combination data of the above data.
Second Embodiment

Fig. 3 shows the other embodiment of the recording/
reproducing apparatus having the voice recognition func-

tion according to the present invention. The present
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embodiment of the apparatus is capable of a number of
datajsuch as names and phone numbers, or dates and the
schedules on the dates.' And the embodiment can repro-
duce the voice to tell the phone number or the schedule
corresponding té the name or the date, when one of the
names or the dates is orally input through the micro-
phone.

The microphone 200 serves to convert the externally
input voice into an analog voice signal, which is trans-
ferred through an amﬁlifier 201 and a low-pass filter
202 to an A/D (analog to digital) converter 203 to be
converted into a digital voice data. The digital voice
data output from the A/D converter 203 is stored in a
voice data storing RAM 205, the address in which is
designated by an address control circuit 204. The read
and write operation of RAM 205 is also instructed by the
address control circuit 204. The voice data stored in
RAM 205 is read out under the control of the control
circuit 204 and is transferred to a D/A (digital to
analog) converter 206 to be converted into an analog
voice signal. The analog voice signal is further trans-
ferred through a low-pass filter 207 and an amplifier
208 to a loud speaker 209 for generating the voice. The
voice data output from the A/D converter 203 is sent to
a voice data patterning circuit 211 through a transfer
gate 210. The voice data patterning circuit 211

extracts and patterns a parameter featuring each voice
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data. The patterned pattern data is sent to a voice
pattern storage RAM 213 to be stored in it through a
transfer gate 212. The above pattern data is also
supplied to a temporary stofage memory 215 through a
transfer gate 214.

Note that, in this embodiment, the feature of the
voice signal which is converted into the digital signal
by the A/D converter 203 is patterned, however the ana-
log voice signal output from the low-pass filter 202,
which has not been converted into a digital signal, may
be transferred to the patterning circuit 211 through the
transfer gate 210 for patterning the parameter featuring
the voice data by the patterning circuit 211.

The voice pattern storége RAM 213 has storage areas
213a, 213b, ... capable of storing a number of pattern
data sent through the transfer gate 212. The address of
storage areas of RAM 213 is designated by an address
control circuit 214. The operation of read/write of RAM
213 is also instructed by the address control circuit
214. The pattern data stored in the storage areas of
RAM 213 is sent to a comparator 216 together with the
data stored in the temporary storage memory 215.

The comparator 216 compares the pattern data output
from RAM 213 with the data supplied from the temporary
storage memory 215 and outputs a coincidence signal L,
when both the data almost coincide with each other, out-

puts a non-coincidence signal M, when both the data do
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not coincide with each other and outputs a no data
signal N, when it receives no pattern data.

The comparator 216 sends the non-coincidence signal
M to the address control circiit 214, which, upon
receipt of non-coincidence signal M, operates so as to
make the pattern storage RAM 213 output the pattern

data stored in the following storage area. This non-

.coincidence signal M is also sent to an address control

circuit 218 for a leading address storage RAM 217. The
leading address storage RAM 217 sequentially stores the
address data of the first voice data of the voice data
comprising, for example, names and their phone numberé
which are stored in the voice data storage RAM 205. The
address control circuit 218 operates soO as to increment
the designated address of the address storage RAM 217 by
one every time it receives the non-coincidence signal M.
That is, the following leading address data is assigned
an address. . e

The coincidence signal L from the comparator 216
is supplied‘to the transfer gate 219 as a éate opening
signal and the address control circuit 218 as a signal
for reading the leading address data in RAM 218 whose
address has been designated.

The leading address data read out from RAM 217
under the control of the address control circuit 218 is
transferred to the address control circuit 204 to be

preset through the transfer gate 219.
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The above coincidence signal L is supplied to a
delay circuit 220 whose output signal is supplied to the
transfer gate7221 as a gate opening signal and is also
supplied to the address control circuit 218 for incre-
menting the address in RAM 217 to read out the leading
address data stored in the following storage area in RAM
217 the leading address data read out under the control
of the address control circuit 218 is stored in a tem-
porary storage memory 222 through a transfer gate 221.

The output signal from the delay circuit 220 is
supplied to the set input terminal S of a flip-flop 223
whose set outbut signal O is transferred to AND circuit
224 and also to the address control circuit 204 as an
instruction signal for a read operation and further to a
coincidence detection circuit 225 as an instruction
signal for a coincidence detection operation. The coin-
cidence detection circuit 225 compares the leading

address data stored in the temporary storage memory 222

.and the address data in RAM 205 which is supplied from

the address control circuit 204, and outputs a coin-
cidence signal to the reset terminal of the flip-flop
223 for resetting it when a coincidence between both the
data is detected.

The no data signal N output from the comparator 216
is sent to a voice synthesizing circuit 226. Upon
receipt of the signal N, the voice synthesizing circuit

226 generates and sends a synthesized voice signal such
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as a signal expressing "the pertinent data cannot be
found" to an amplifier 208.

A switch Sl serves to switch a recording and a play
back mode. The signal output from a switch input cir-
cuit 227 is sent to a binary flip-flop 228. A Q-output
signal of the binary flip-flop 228 is supplied to AND
gates 229 to 231, while O-output signal is supplied to
AND gate 232. A switch S2 serves to count the number
of repeats of recording operations. fhe manipulation
signal of the switch S2 is sent to a recording repeat
number storage circuit 233 through the AND gate 229.

The recording repeat number storage circuit 233 serves
to count the signals from the AND gate 229 and to store
the counted number data. Switch S3 is manipulated in
order to record the vo@ce corfésponding to the name or
the date to be searched at need, when recording the
above names and the phone numbers, the dates and schedu-
les. The switch 83 is also manipulated in a reproducing
operation to input the voice corresponding to the name
or the date to be searched. A switch S84 is manipulated
in a recording’operation in order to input the voice of
the phone number or the schedule after recording the
above name or date.

Hence, a manipulation signal of the switch S3 is
supplied to AND gates 230 and 232 through the switch
input circuit 227 and a manipulation signal of the

switch S4 is supplied to AND gate 231 through the
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switch input circuit 227.

The output signal of the AND gate 230 is trans-
fefred to an one shot pulse generator 234 and also to
an AND gate 236 through an OR gate 235; A clock pulse ¢
from an oscillator (not shown) has been supplied to the
AND gate 236 and the above mentioned AND gate 224. The
clock pulse ¢ output from AND gates 236 and 224 is
supplied through OR gate 237 to the address control cir-
cuit 204 of RAM-205 as an address in;rement signal (+1
signal). The output signai from AND gate 230 is trans-
ferred as a gate opening signal to the transfer gate 212
to which the pattern data has been supplied from the
voice data patterning circuit 211, and also to the
éransfer gate 210 for opening it through an OR gate 238
and further to the voice data patterning circuit 211 as
an operation instruction signal. The one shot pulse
signal from the above one shot pulse generator 234 is
supplied to transfer gates 241 and 242 to open them.
The transfer gate 241 has been supplied with the repeat
number data from the recording fepeat number storage
circuit 233 and the repeat number data output from this
transfer gate 241 is preset in the address control cir-
cuits 214 and 218 as the address signal.

While, the address data of the address control cir-
cuit 204 is transferred to the.transfer gate 242 and is
stored in RAM 217 as the leading address data.

The output signal from the above AND gate 231 is
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supplied to OR gate 235. The output signal from AND
gate 232 is transferred to OR gaté 238 and to the
transfer gate 242 for opening it and further to a rise
detection circuit 240 through the invefter 239. The
rise detection circuit 240.provides an one shot pulse
signal to the address control circuit 214 when the
signal from the inverter 239 rises from a low level to.

a high level. Upon receipt of the above one shot pulse

~signal from the circuit 240, the address control circuit

214 begins its operation to read out the pattern data in
the area whose address has been designated.

The signal from AND gate 232 is supplied to the
address control circuit 214 as an address clear signal.

An operation of an instance of the embodiment of
thé present invention will be described below, where a
number of voice data of names and phone numbers are
recorded and/or reproduced.

Recording Operation

When a number of names and phone numbers are
recorded (registered), the switch Sl is manipulated for
setting the Q output of the binary flip-flop 228 to a
high level ("1" signal). The recording switch 83 is
depressed and the first name to be registered is pro-
nounced against the microphone 200 while the switch 83
is kept depressed. The depression of the switch s3
causes the AND gate 230 to output a signal of high

level. The one-shot pulse generator 234 outputs
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an one-shot pulse signal in synchronism with the rising
portion of the signal of the AND gate 230 in order to
preset the contents ("0", at this time) of the storage
circuit 233 in the address control circuits 214 and 218
through the transfer gate 241. That is, the address
control circuit 214 designates the first storage area of
RAM 213. Accordingly, the address control circuit 218
also designates the storage area of RAM 217. As the one
shot pulse signal A from the one shot pulse generator
234 makes the transfer gate 242 open, the address data
from the address control circuit 204, i.e., the address
data which is supplied from the circuit 204 when the
cwitch S3 is depressed, is stored in RAM 217 as the
leading address data.

As the signal output from the OR gate 238 maintains
the transfer gate 210 open and causes the voice data
patterning circuit 211 to operate while the switch 83 is
kept depressed, the voice data of the first name is pat-
terned by the voice data patterning circuit 211 and is
stored in the first storage area 213a of RAM 213 through
the transfer gate 212 which is made open by the output
signal from the AND gate 230. As the output signal of
AND gate 230 is supplied to AND gate 236 through OR gate
235, the clock pulse signal ¢ output from AND gate 236
is transferred to the address control circuit 204
through OR gate 237 and as the result the voice data of

the first name is stored in RAM 205.
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After the completion of the voice input operation
of the name in this manner, the phone number correspond-
ing to the above name is spoken before the microphone
200 to input the phone number, while the switch S4 is
kept depresséd. As the manipulation signal of the
switch S4 is transferred to AND gate 236 through the
AND gate 231 and OR gate 235, in the same manner as the
above name, the voice data of the phone number is stored
in RAM 205 following the name data.

After the completion of registration of the name
and the phone number of one person, in order to input
the name and the phone number of the second person, the
switch S2 is manipulated at first to increment the con-
tents of the recording repeat number storage circuit
233. Then the switch S3 is depressed and the name of
the second person is input in voice, the content of the
storage circuit 233 is preset in the address control
circuits 214 and 218 in synchronism with the‘rising edge
of the manipulation signal of the switch S3. 1In the
pattern data storage RAM 213, the address of the storage
area following the storage area where the pattern data
of the first name has been stored is designated by the
address control circuit 214 and the pattern data of the
name of the second person transferred from the voice
data patterning circuit 211 is stored therein. 1In the
leading address storage RAM 17, the address control

circuit 218 designates the storage area following the
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storage area where the leading address data of the name
of the first person has been stored, so that the leading
address data bf the name of the seconq person sent
through the transfer gate 242 is stored therein.

After the completion of the voice input of the name
of the second person, the phone number corresponding to
the name of the second. person is input by pronouncing of
the above phone number against the microphone, while the
switch S4 is kept depressed. The voice data obtained by
the voice input is stored in RAM 205 following the
second name data. Thereafter, the data of the third and
later can be registered by the manipulation of switches
S2, S3 and S4 in the similar manner. As the result, the
voice data of all names and phone numbers are stored in
RAM 205, the pattern data of each name are stored in RAM
213 and the leading address data of each of the name

data stored in RAM 205 are stored in RAM 217.

Detection Operation

vz

In order to detect and produce the sound of the
name and its phone number in need out of the names and
phone numbers registered as described above, the
following manipulation may be executed.

The switch S1 is manipulated to cause the binary
f1ip-flop 228 to output its Q-output of a high level.
Then, the voice of the name in ﬁeed is input through the
microphone 200, while the switch 83 is kept depressed.

As the manipulation of the switch S3 causes AND gate 232
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to provide its output signal to the transfer gate 210
and the voice data pattefning circuit 211 through OR
gate 238, the voice data of the name in need input from
the microphone 200 is patterned and is transferred to
the temporary storage memory 215 to be stored therein
through the transfer gate 242 which is opened by the

output signal of AND gate 232.

The output signal of AND gate 232 clears the
address of the address control circuiés 214 and 218 ‘to
initialize it and causes to designate the addresses of °
the pattern data and the leading address data of the
first name.

After completion of the voice input of the name in
need, when the switch 83 is released to be turned off,
the output signal of the inverter 239 changes from a low
level to a high level so that the one-shot signal from
the rise detection circuit 240 is supplied to the
address control circuit 214. Upon receipt of the above
mentioned one shot pulse signal, the address control
circuit 214 reads out the pattern data stored in the
first storage area 213a of RAM 213 whose address is
designated by the initializing prbcess. The pattern
data read out from RAM 213 is transferred to the com-
paratbr 216. The comparator 216 determines if the above
pattern data is identical withrthe pattern data of the
name in need stored in the temporary storage memory 215.

If the comparator 216 decides both the data do not .
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_c01nc1de with each other, it outputs the non-coincidence

51gnal M to renew the addre551ng of both RAMs 213 and
217. The pattern data and the leading address data of
the name stored in the following storage areas- are
designated and- the pattern data in the renewed storage
area is sent to the comparator 216 to be compared with
the pattern data in the temporary storage memory 215.

 In this manner, the pattern data stored in each
storage area of RAM 213 is sequentially compared with
the pattern data in the memory 215. When the comparlson
of all data has been finished and no pattern data to be
subjected to comparison is left, the comparator 216 out-
puts the no data signal N and the voice synthesizing
circuit 226 provides the voice signal expressing "there
is no corresponding data", which is announced through
the speaker 209.

While, when, as the result of the above comparison,
the comparator 216 decides that both the pattern data in
RAM 213 and in the memory 215 almost coincide with each
other, it outputs thé coincidence signal L to RAM 217.
The RAM 217 supplies the leading address data of the
name through the transfer gate 519 to the address con-
trol circuit 204 to be preset therein.

Thereafter, upon receipt of the output of the delay
circuit 220. RaM 217 provides and transfers the leading
address data of the name following the name in need

through the transfer gate 221 to the temporary storage
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memory 222 to be preset therein. At the same time, the
outpﬁt signal of the delay circuit 220 sets the flip-
flop 223 and as the cloék pulse signal ¢ is output from
AND gate 224, the address control circuit 204 renews
sequentially thé contents from the leading address of
the name in need which has been preset in it.

Thereby, the voice data of .the above mentioned
name in need and of the corresponding phone number are
sequentially read out to be fed to the loud speaker 209
for producing the sound of the name and phone number.

When the address data of the voice data of the next
name is supplied from the address control circuit 204
after the producing of the sound of the name and its
phone number in need, the comparator 225 outputs the
coincidence signal to reset the flip-flop 223, thereby
finalizing the read operation of RAM 205.

In the above mentioned embodiments, a number of
names and phone numbers are recorded and it is easily
possible to get the phone number only by inputting the
voice of the name through the microphone.

Note that the data to be recorded are not limited
to the names and the phone numbers as in the present
embodiment but any data such as names and phone numbers,
dates and schedules, and also any combination of refer-
ence data and their corresponding referenced data can be
used as data to be recorded in the apparatus of the pre-

sent invention.
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The embodiment shown in Fig. 3 is not provided with
any optical display means but the following display
means cén be applicable to the apparatus according to
the present invention:

a. An indicating means which receives the Q and
O output signals of the binary flip-flop 228, for indi-
cating that each of the received signals is of a high

level. This indicating means indicates whether the

apparatus is set in a recording or play-back mode.

b. A digital display means for displaying the con-
tents of the recording repeat number storage circuit
233, which indicates the numbers of data stored in RAM
205.

¢c. An indicating means indicating the total memory
capacity and the recorded memory capacity or the unre-
corded memory capacity.’

Further, the comparator in the embodiment in Fig. 3
can be arranged so as to output the coincidence signal,
when it decides that for example, 80% and more of both
data from the memory 215 and RAM 213 are identical,
while the comparator 216 is constructed to output the
coincidence signal L only when both the data completely
coincide with each other.

Sometimes one reference data has a plurality of

different referenced data. - For example, a plurality of

the voice data of different phone numbers may be stored

for the same name. In this case, it is convenient to



10

15

20

- 39 -

make the apparatus to produce the voice of all the phone
numbers corresponding to the same name.

To obtain the above effect, the apparatus may be
so modified that the output signal of the coincidence
detection ciréuit 225 is transferred to the address
control circuit 214 and the pattern data in the follow-
ing storage area in RAM 213 is read out to be sent to
the comparator 216, thereby all of the name data stored
being compared for producing the voices of all name data
of coincidence.

Furthermore, in the above mentioned embodiments,
RAMs 205, 213, 217 and each memory are separately pro—'
vided but these memories can be united into one RAM.
And the above mentioned operations can be executed by
means of a ROM which stores a mfcro—program of opera-
tion, RAMs and CPUs.

While, in the above mentionedaembodiments, the
voice data of both names and phone numbers are stored
in RAM 205, and the above voice data are reproduced in
a play-back mode, but only the phone number data may be

recorded and reproduced to obtain the same effect.
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Claims:

1. A recording and reproducing apparatus,
comprising: “

voice input means for receiving external voices;

voice converter means for converting the voice to
voice data;

voice data storége means for storing said voice
data;

recognized data storage means for recognizing a -
predetermined voice among the voices input to said voice
input means and for storing thus recognized dataj;

data output means for outputting the same data as
that being stored in said recognized data storage means;

read control means for reading out voice data from
said voice data storage means when said data output
means outputs said same data;

announcing means for converting the voice data read
out by said read control means to a voice signal to pro-
duce the voice thereof.

2. A recording and reproducing apparatus according
to claim 1, wherein said recognized data stored in said
recognized data storage means comprises numerical data
which includes at least time data; said data output
means comprises a timepiece circuit for counting a
reference signal to provide time data, and said read
control means is provided with a coincidence detection

circuit for detecting that the time data from said
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timepiece circuit coincides with the numerical data
including the time data stored in said recognized data
storage means in order to read out the voice data from
said voice data storage means.

3. A recording and reproducing apparatus according
to claim 1, wherein said voice data storage means com-
prises a semiconductor memory.

4. A recording and reproducing apparatus according
to claim 1, wherein said voice data séorage means com-
prises a magnetic tape.

5. A recording and reproducing apparatus com-
prising:

time counting means for cégnting a reference signal
to obtain time data;

voice input means‘for receiving external voices;

voice data storage means for storing voice data
supplied from said voice input means;

voice recognition means for recognizing that voice
data indicating hour, date, day of the week or the like
are input from said voice input means;

alarm time storage means for storing data indicat-
ing recognized hour, date or day of the week as the
alarm time, data, when said voice recognition means has
recognized the data indicating hour, date or day of the
week; and |

play-back means for comparing the alarm time data

set in said alarm time storage means and the time data
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of said time counting means, said pléy-back means
including'ﬁeans for reéroducing thervoice data stored
in said voice data storage means when both the data
coincides with each other.

6. A recqrding and reproducing apparatus according
to claim 5, whereiﬁ said alarm time storage means stores
address data indicating in which storage area of said
storage means the voice data as well as the alarm time
data have been stored, sa1d alarm time data comprising
hour, date or day of the week data which have been '
recognized by said voice recognition means, said voice
data including an alarm time data, being supplied from
said voice input means, said play-back means reproduces
messages to produce the voice of the messages in accor-
dance with the address data.

7. A recording and reproducing apparatus according
to claim 5, wherein said voice recognition means com-
prises a reference pattern storage means for storing the
reference pattern data of hour, date, day of the week or
the like, and a comparator for comparing the reference
pattern data from said reference pattern storage means
and the voice data from said voiée input means.

8. A recording and reproducing apparatus according
to claim 5, further comprising:

‘first display means for displaying the time data
obtained by said time counting means; and

second display means for displaying the alarm time
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data stored in said alarm time storage means.

9. A recording and reproducing apparatus according
to claim 5, wherein said voice data storage means com-
prises a semiconductor memory.

10. A recérding and feproducing apparatus accord-
ing to claim 5, wherein said voice data storage means
comprises a magnetic tape.

11, A recording and reproducing apparatus com-
prising:

mode setting means for setting a recording mode or
a search mode;

voice converting means for converting a searching
voice and a voice to be searched to a voice signal,
while the recording mode is set by said mode setting
means, the searching data and the data to be searched
being externally input;

patterning means for patterning the voice signal of
the searching voice among the voice signals converted by
said voice converting means to obtain pattern data;

pattern data storage means for storing the pattern
data obtained by said patterning means;

voice signal storage means for at least storing the
voice data of said voice to be searched among the voice
signals converted by said voice converting means;

comparator means for comparing the pattern data of
the searching voice and the pattern data stored in said

pattern data storage means while the search mode is set
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by said mode setting means, said searching voice being
externally input, converted by said voice converting
means and being patterned by said patterning means;

voice producing means for reading out the voice
signal of the-voice to be searched corresponding to said
searching voice supplied from said voice signal storage
means in accordance with the result of the comparison
operation of said comparator means, said voice producing
means including means for producing the voice of said
voice to be searched.

12. A recording and reproducing apparatus accord-
ing to claim 11, wherein said pattern data storage means
has storage area capable of storing of a number of pat-
tern data obtained by said patterning means.

13. A recording and reproducing apparatus accord-
ing to claim 11, further comprising:

recording switch being manipulated in the recording
mode ;

storage means for counting and storing the times of
ﬁanipulations of said recording switch.

"14. A recording and reproducing apparatus accord-
ing to claim 11, further comprising:

announcing means for announcing that said com-
parator does not decide that the pattern data of said
searching voice and the pattern data stored in said pat-
tern data storage means.

15. A recording and reproducing apparatus
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according to claim 14, wherein said announcing means
comprises voice composition means for generating prede-
termined voices.

16. A recording and reproducing épparatus, com-
prising:

voice input means for inputting external voices
including a search voice and a voice to be searched by
Fhe search voice;

patterning means for patterning the search voice
into a search voice data;

search voice data storage means for storing the
search voice data obtained by said patterning means;

voice data storage means for storing at least the
voice data of the voice to be searched by the search
voice:;

comparator means for comparing the search voice
data stored in said search voice data storage means and
the search voice which is input again by the voice input

wamen

means;

voice data reading out means for reading out the
voice data stored in the voice data storage means in
accordance with the result of the comparison of said
comparator means;

voice producing means for producing the voice read
out from the voice data storage means by the voice data
reading out means.

17. A recordiﬁg and reproducing apparatus,
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substantially as hereinbefore described with reference

to Fig. 1A to Fig. 3 of the accompanying drawings.
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