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DATA RECORDING AND REPRODUCING
APPARATUS AND DATA REPRODUCING
APPARATUS

CROSS-REFERENCE TO RELATED
APPLICATTONS

0001] This application is based upon and claims the

benefit of priority from the prior Japanese Patent Applica-
tions No. 2001-74599 filed Mar. 15, 2001; No. 2001-74600

filed Mar. 15, 2001; No. 2001-74601 filed Mar. 15, 2001;
No. 2001-86160 filed Mar. 23, 2001; No. 2001-111570 filed
Apr. 10, 2001; and No. 2002-20399 filed Jan. 29, 2002, the
entire contents of which are incorporated herein by refer-
ence.

BACKGROUND OF THE INVENTION
10002] 1. Field of the Invention

[0003] The present invention relates to a data recording
and reproducing apparatus and a data reproducing apparatus.

10004] 2. Description of the Related Art

[0005] A voice recording and reproducing apparatus hav-
ing a reproduction mode (player mode) capable of repro-
ducing music data distributed by a pay database and the like
and a recording and reproducing mode (voice memo mode
or recorder mode) capable of recording voice data in an
internal memory using a built-in microphone or reproducing
it as operating modes, has recently been commercialized as
one data recording and reproducing apparatus.

[0006] The above voice recording and reproducing appa-
ratus has various problems as described above.

[0007] For example, when a user wishes to record voice
data suddenly while he or she 1s listening to the voice data
in a reproduction mode, the user usually stops a reproducing
operation first, switches an operating mode from the repro-
duction mode to a recording and reproducing mode, and then
pushing a recording button or the like to start recording.

[0008] The foregoing operations can smoothly be per-
formed by persons who are used thereto. However, persons
who are 1 a hurry or who are unaccustomed to the opera-
fions may require a lot of time or make a mistake, with the
result that they will lose an opportunity to record a voice.

[0009] When a user wishes to reproduce a target repro-
duction position in the voice recording and reproducing
apparatus, he or she has to repeat the following operation.
Looking at a counter or the like, the user operates a
fast-forward or fast-reverse switch to carry out a fast-
forward or fast-reverse operation. Then, the user stops the
operation if he or she reaches an approximate target position
and reproduces a voice to coniirm whether his or her desired
voice 1s reproduced or not.

[0010] In order to resolve the above problem, a method of
performing a fast-forward or fast-reverse operation while
reproducing a voice can be considered. In this method,
however, a target position 1s easy to find, but a fast-forward
or fast-reverse operation has to be performed concurrently
with reproduction. The speed of retrieval cannot be
increased so greatly 1n terms of easiness to hear a reproduced
voice, the load of a CPU, etc. and conversely the ability of
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retrieval becomes worse 1f a user can confirm an approxi-
mate position without reproducing any contents.

[0011] Some voice recording and reproducing apparatuses
employ a plurality of coding schemes for coding voice data.
In order to perform a fast-forward or fast-reverse operation
while reproducing voice data, algorithm has to be prepared
for each of the coding schemes, which causes a problem of
Increasing necessary internal memories.

[0012] For example, Jpn. Pat. Appln. KOKAI Publication
No. 11-65600 discloses an apparatus for automatically mak-
ing a beep at operator’s preset time and then reproducing
voice data designated 1n advance.

[0013] Assume that the foregoing automatic reproducing
function 1s added to an apparatus with the above player
mode and recorder mode. If an operating mode 1s set 1n the
recorder mode at the preset time when music data of the
player mode 1s designated as one to be reproduced auto-
matically, the voice data to be reproduced automatically
cannot be reproduced.

BRIEF SUMMARY OF THE INVENTION

[0014] Accordingly, a first object of the invention is to
provide a data recording and reproducing apparatus capable
of quickly performing a recording operation even in the
reproduction mode as an operating mode.

[0015] Asecond object of the invention is to provide a data
recording and reproducing apparatus that is excellent in
retrieval ability of voice data.

[0016] A third object of the invention is to provide a data
recording and reproducing apparatus that prevents audio
data of different recording levels from being accidentally
reproduced at high-volume levels when the audio data is
reproduced.

[0017] A fourth object of the invention is to provide a data
recording and reproducing apparatus capable of reliably
reproducing voice data that 1s set as a target to be reproduced
automatically.

[0018] In order to attain the above objects, a data record-
ing and reproducing apparatus according to the present
invention, which has a reproduction-only mode capable of
reproducing a voice file and a recording and reproducing
mode capable of recording and reproducing a voice file as an
operating mode, comprises:

[0019] operating mode switching means for auto-
matically switching the operating mode to the
recording and reproducing mode when an 1nstruction
to record a voice file 1s given 1n the reproduction-
only mode; and

[0020] recording means for recording the voice file
after the operating mode 1s switched to the repro-
duction-only mode.

[0021] A data recording and reproducing apparatus
according to the present invention, which has a first oper-
ating mode capable of processing a voice file coded by a first
coding scheme and a second operating mode capable of

RODE Exhibit 1005
RODE Microphones, LLC, et. al v. Zaxcom, Inc.
Page 24 of 42



US 2002/0159179 Al

processing a voice file coded by a second coding scheme,
COMprises:

[0022] operating mode switching means for auto-
matically switching an operating mode to the second
operating mode when an mstruction to record a voice
file 1s given 1n the first operating mode; and

[0023] recording means for recording the voice file
by the second coding scheme after the operating
mode 1s switched to the second operating mode.

10024] A data recording and reproducing apparatus
according to the present 1nvention, comprises:

[0025] secarch means for fast-forwarding or fast-re-
versing voice data;

[0026] reproducing means for reproducing voice
data; and
[0027] control means for controlling reproduction of

the fast-forwarded or fast-reversed voice data in
accordance with a coding scheme of the voice data.

[0028] A data recording and reproducing apparatus
according to the present invention, which has a player mode
serving as an operating mode exclusively for reproduction of
voice data and a recorder mode serving as an operating mode
capable of recording and reproducing voice data, comprises:

[0029] secarch means for fast-forwarding or fast-re-
versing voice data;

[0030] reproducing means for reproducing voice
data; and

[0031] control means for controlling reproduction of
the fast-forwarded or fast-reversed voice data in

accordance with the operating modes.

[0032] A data recording and reproducing apparatus
according to the present invention, which records and repro-
duces a plurality of types of audio data, comprises:

[0033] setting means for setting an upper limit of a
reproduction level of at least one of the plurality of
types of audio data;

[0034] reproduction level adjusting means for indi-
cating a reproduction level of the audio data; and

[0035] reproduction level control means for control-
ling a reproduction level indicated by the reproduc-
tion level adjusting means such that the reproduction
level 1s the upper limit when the reproduction level
exceeds the upper limit when the at least one of the
plurality of types of audio data 1s reproduced.

[0036] A data recording and reproducing apparatus
according to the present invention, which has a first oper-
ating mode capable of recording and reproducing an audio
signal and a second operating mode exclusively for repro-
ducing an audio signal, comprises setting means for setting
an upper limit of a reproduction level when audio data 1s
reproduced 1n the second operating mode.

[0037] A data recording and reproducing apparatus
according to the present invention, which has a first oper-

ating mode capable of processing first coded data and a
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second operating mode capable of processing second data
whose sound quality 1s higher than that of the first coded
data, comprising:

[0038] warning means for giving a warning when a
volume value 1s a given value or more when an
operating mode 1s shifted to the above operating
mode; and

[0039] inhibiting means for inhibiting voice data
from being reproduced until a given operation 1s
performed when the volume value 1s the given value
or more when the operating mode 1s shifted to the
above operating mode.

[0040] A data recording and reproducing apparatus
according to the present invention, which has a first oper-
ating mode capable of processing first coded data and a
second operating mode capable of processing second data
whose sound quality 1s higher than that of the first coded
data, comprises:

[0041] warning means for giving a warning when a
volume value 1s a given value or more when an
operating mode 1s shifted to the above operating
mode,

[0042] wherein the warning means gives the warning
and the inhibiting means inhibits the reproduction
only when the first operating mode 1s shifted to the
second operating mode.

[0043] A data recording and reproducing apparatus
according to the present invention, which has a first oper-
ating mode capable of processing first coded data and a
second operating mode capable of processing second data
whose sound quality 1s higher than that of the first coded
data, comprises:

[0044] warning means for giving a warning when a
volume value 1s a given value or more when an
operating mode 1s shifted to the above operating
mode; and

[0045] releasing means for releasing inhibition of
reproduction of the voice data when the volume
value 1s set to the given value or less while the
reproduction of voice data 1s being inhibited.

[0046] A data reproducing apparatus according to the
present mvention, which has a first operating mode capable
of reproducing a voice file coded by a first coding scheme
and a second operating mode capable of reproducing a voice
file coded by a second coding scheme, comprises:

[0047] time setting means for setting arbitrary set
time;

[0048] selecting means for selecting an arbitrary
voice file;

[0049] reproducing means for reproducing a voice
file;

[0050] control means for performing control to repro-

duce the selected voice file when an operating mode
in which the set time comes corresponds to an
operating mode capable of reproducing the selected
voice file; and
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[0051] warning means for giving a warning when the
operating mode 1n which the set time comes differs
from the operating mode capable of reproducing the
selected voice file.

[0052] A data reproducing apparatus according to the
present invention, which 1s capable of recording a first voice
file processable only 1n a first operating mode and a second
voice file processable only 1n a second operating mode,
COMprises:

[0053]

time;

[0054] sclecting means for selecting an arbitrary
voice file;

[0055]
file;

time setting means for setting arbitrary set

reproducing means for reproducing a voice

[0056] control means for performing control to repro-
duce the selected voice file when an operating mode
in which the set time comes corresponds to an
operating mode corresponding to the selected voice

file; and

[0057] warning means for giving a warning when the
operating mode 1n which the set time comes differs
from the operating mode capable of reproducing the
selected voice file.

|0058] A data reproducing apparatus according to the
present invention, which has a first operating mode capable
of reproducing a voice file coded by a first coding scheme
and a second operating mode capable of reproducing a voice
file coded by a second coding scheme, comprises:

[0059]

time;

[0060] sclecting means for selecting an arbitrary
voice file;

[0061] reproducing means for reproducing a voice
file; and

time setting means for setting arbitrary set

[0062] control means for performing control to repro-
duce the selected voice file when an operating mode
1s an operating mode capable of reproducing the
selected voice file when the set time comes, and
change the operating mode to an operating mode
corresponding to the selected voice file when the
operating mode 1s not the an operating mode capable
of reproducing the selected voice file and then repro-
duce the selected voice file.

[0063] A data reproducing apparatus according to the
present mnvention, which 1s capable of recording a first voice
file processable only 1n a first operating mode and a second
voice file processable only 1n a second operating mode,
COMprises:

[0064]

time;

[0065] sclecting means for selecting an arbitrary
voice file;

[0066] reproducing means for reproducing a voice
file; and

time setting means for setting arbitrary set
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[0067] control means for performing control to repro-
duce the selected voice file when an operating mode
1s an operating mode corresponds to the selected
voice lile when the set time comes, and changes the
operating mode to the operating mode corresponding,
to the selected voice file when the operating mode 1s
not the operating mode corresponding to the selected

voice file and then reproducing the selected voice
file.

[0068] Additional objects and advantages of the invention
will be set forth in the description which follows, and 1n part
will be obvious from the description, or may be learned by
practice of the invention. The objects and advantages of the
invention may be realized and obtained by means of the

instrumentalities and combinations particularly pointed out
hereinafter.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWING

[0069] The accompanying drawings, which are incorpo-
rated 1n and constitute a part of the specification, 1llustrate
presently preferred embodiments of the invention, and
together with the general description given above and the
detailed description of the preferred embodiments given
below, serve to explain the principles of the invention.

[0070] FIG. 1 is a block diagram for explaining a con-
figuration of a voice recording and reproducing apparatus
according to a first embodiment of the present invention.

[0071] FIGS. 2A and 2B are illustrations for explaining in

detail an outward appearance of the voice recording and
reproducing apparatus according to the embodiment of the
present 1nvention.

10072] FIG. 3 is an illustration showing a volume control
67 1 detail.

10073] FIG. 4 is a diagram for explaining how data is
recorded 1n a memory card 117 used 1n the voice recording
and reproducing apparatus according to the embodiment of
the present invention.

10074] FIG. 5 is a main flowchart of the voice recording
and reproducing apparatus.

[0075] FIG. 6 is a flowchart showing a process executed
when an operating mode 1s set in a recorder mode and the
memory card 117 1s inserted.

[0076] FIG.7 is a flowchart (part 1) of an R/PLAY process
that 1s a reproduction process 1n the recorder mode.

[0077] FIG. 8 is a flowchart (part 2) of the R/PLAY
process that 1s a reproduction process in the recorder mode.

[0078] FIG. 9 is a flowchart of a CUE process that is a
fast-forward reproduction process.

[0079] FIG. 10 is a flowchart of an REV process that is a
fast-reverse reproduction process.

[0080] FIG. 11 is a flowchart showing a process executed
when an operating mode 1s set 1n a player mode and the
memory card 117 1s inserted.

[0081] FIG. 12 is a flowchart of a P/PLAY process that is
a reproduction process 1n the player mode.
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10082] FIG. 13 is a flowchart of an FF process for

performing a fast-forward operation.

10083] FIG. 14 is a flowchart of an REW process for
performing a fast-reverse operation.

[0084] FIG. 15 is a flowchart showing an alarm repro-
duction process.

[0085] FIG. 16 is a diagram showing a display in which
reproduction 1s stopped when the memory card 117 1is

inserted 1n the player mode.

[0086]

alarm.

FIG. 17 1s a diagram showing a display of normal

[0087] FIG. 18 is a diagram showing a display of alarm
reproduction 1n the player mode.

[0088] FKIG. 19 is a diagram showing a display showing
that an operating mode should be changed.

[0089] FIG. 20 is a diagram showing a display of repro-
duction of a file of folder A whose file number 1s 17.

10090] FIG. 21 is a reproduction level adjustment table of
the voice recording and reproducing apparatus.

10091] FIG. 22 is a graph corresponding to the table
shown 1n FIG. 21.

10092] FIG. 23 is a flowchart for explaining an operation
of setting the maximum reproduction level by the voice
recording and reproducing apparatus.

0093] FIG. 24 is a flowchart explaining a P/REC process

that 1s executed when a recording button 53 1s depressed 1n
the player mode 1n a second embodiment of the present
invention.

10094] FIG. 25 is a flowchart showing an alarm repro-
duction process 1n a third embodiment of the present inven-
tion.

[0095] FIG. 26 1s a diagram showing a main display 52 of
an alarm operation 1n step S1007 in the above alarm repro-
duction process.

[10096] FIG. 27 is a main flowchart according to a fourth
embodiment of the present invention.

10097] FIG. 28 is a flowchart of a reproduction process
executed when a reproduction button 35 1s depressed 1n a
P/S process.

DETAILED DESCRIPTION OF THE
INVENTION

0098] (First Embodiment)

0099] First, a configuration of a voice recording and
reproducing apparatus according to a first embodiment of

the present 1nvention will be described in detail with refer-
ence to FIG. 1.

[0100] In FIG. 1, the outputs of a microphone (referred to
as a mike hereinafter) 1 and a mike jack 2 are selectively
connected to the mput of a preamplifier 4 via an mput select
switch 3. The output of the preamplifier 4 1s connected to the
input of an 1mput amplifier Sa 1n a stereo codec 5, and the
output of the input amplifier Sa 1s connected to the mput of
a digital filter Sd via A/D (Analog/Digital) converters 5b and
Sc. The output of the digital filter 5d 1s connected to the
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inputs of output amplifiers 5g and 54 via D/A (Digital/
Analog) converters Se and 5f.

[0101] The outputs of the output amplifiers 5g and 5/ are
selectively connected to the mnputs of headphone amplifiers
8 and 9 or the mnput of a speaker amplifier 10 by an output
select switch 6. The output of the headphone amplifiers 8
and 9 are connected to headphone terminals 11 and 12. The
output of the speaker amplifier 10 1s connected to the 1nput

of a speaker 63.

[0102] The voice recording and reproducing apparatus
includes a CPU 16 that controls the entire apparatus.

10103] The CPU 16 is connected to a display 19 via a
display drive circuit 18, a USB (Universal Serial Bus)
connection terminal 24 via a driver 23, a memory card 117
via a bidirectional transceiver IC 15, and the stereo codec S
via the DSP (Digital Signal Processor) 24. The CPU 16 is
also connected to an operation switch group 20, a power
supply circuit 21, a built-in memory 22, and a volume
controller 235.

[0104] The stereo codec 5 converts a stereo signal from an
analog signal to a digital signal and vice versa. In this
embodiment, the codec § includes two A/D converters 5b
and Sc for right and left channels; however, the mike 1 and

mike jack 2 are monaural ones and thus a single input signal
1s supplied to both the A/D converters 3b and 5c.

[0105] The power supply circuit 21 supplies power for
driving the voice recording and reproducing apparatus and
includes a circuit (not shown) for power supply control, such
as a battery, a battery check circuit, a power-on reset circuit,
a step-up circuit, a step-down circuit, and an external power
supply connection circuit. The built-in memory 22 contained
in the main body 1s configured by an EEPROM that 1s a
rewritable nonvolatile memory. It 1s however needless to say
that the present 1nvention 1s not limited to this configuration.
The display 19 includes a two-color LED and a liquid crystal
display having a backlight.

[0106] The memory card 117 is formed by a semiconduc-
tor memory such as a flash memory, which 1s shaped like a
card that 1s detachable from the main body of the voice
recording and reproducing apparatus. For example, Smart
Media (trade name) can be adopted as the memory card 117.

[0107] The function of the voice recording and reproduc-
ing apparatus so coniigured will now be described.

|0108] First, the functions of respective components of the
voice recording and reproducing apparatus according to the
embodiment will be described in detail along the flow of a
signal when voice 1s actually recorded.

[0109] The mike 1 converts voice into an electrical signal,
while the mike jack 2 receives a voice signal from an
external device such as an external mike. The 1nput select
switch 3 can freely switch between the mike and the mike
jack.

[0110] In other words, the input select switch 3 selects the
mike jack 2 when a terminal of the external device is
connected to the mike jack 2 and selects the mike 1 1n the
other cases. In the voice recording and reproducing appa-
ratus according to the embodiment of the invention, the mike
1 and mike jack 2 are designed for single-channel monaural
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input. It 1s however needless to say that the present invention
1s not limited to this operation.

[0111] A voice signal selected by the input select switch 3
1s mnput to the preamplifier 4 and amplified.

[0112] The voice signal amplified by the preamplifier 4 is
input to the mput amplifier Sa of the sterco codec 5 that
converts a signal from a voice signal to a digital signal and
vice versa. The voice signal 1s amplified again by the input
amplifier Sa and then converted 1nto a digital signal by the
A/D converters 53b and Sc. The digital signal 1s input to the

digital filter 5d.

[0113] The digital filter 5d performs a process to eliminate
unnecessary quantization noise called aliasing noise, which
1s generated when the above voice signal 1s converted into
a digital voice signal, from the digital voice signal. The
digital voice signal from which the quantization noise 1is
climinated 1s transferred to a DSP 14.

[0114] In the DSP 14, the mput digital voice signal is

coded (compressed and converted) in units of frame in
accordance with a given format under the control of the CPU
16 to generate coded data. The voice recording and repro-
ducing apparatus 1s designed to use a coding scheme called
Digital Speech Standard (referred to as DSS hereinafter). It
1s however needless to say that the present invention 1s not
limited to the coding scheme.

0115] The coded data so generated is written in sequence
to given addresses of the memory card 117 through a
bidirectional bus transceiver IC 15 under the control of the
CPU 16. The coded data written to the memory card 117 1s
processed in units of file (DSS file; data file coded by the
DSS system). Since voice recording in the voice recording
and reproducing apparatus 1s performed monaurally, only
the coded data of the digital voice signal output from the
A/D converter 5b 1s recorded in the memory card 117.

[0116] The functions of respective components will now
be described in detail along the flow of a signal when the
coded data 1s reproduced from the memory card 117.

0117] First, the coded data is transferred in sequence from

the memory card 117 to the DSP 14. The coded data
transferred to the DSP 14 is decoded (expanded and con-

verted) into digital data in units of given frame under the
control of the CPU 16.

[0118] As will be described later, coded data other than the
DSS file can be recorded 1n the memory card 117. Therefore,
the DSP 14 determines what coding scheme 1s used for the
coded data transmitted from the memory card 117 and
decodes the coded data by the coding scheme.

[0119] The voice recording and reproducing apparatus can
perform a decoding operation by at least the Windows
Media (trade name) system (which is referred to as WMA
system heremafter and whose coded data file 1s referred to
as WMA file, the Motion Picture Experts Group-I Audio
Layer 3 system (which is referred to as MP3 format and
whose coded data file is referred to as MP3 file), and the
DSS system. The digital data decoded by the DSP 14 is
transterred to the stereo codec §. Unnecessary quantization
noise 1s eliminated from the digital data so transferred by the
digital filter in the stereo codec 5.

[0120] After that, the D/A converters Se and 5f convert
digital data 1nto analog audio signal in each of the right and
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left channels, and the analog signal 1s amplified by output
amplifiers 53¢, 54 and output from the stereo codec.

[0121] If the original coded data is monaural data, it is
processed and output after the same signal 1s mput to the
right and left channels. The destinations of the audio signals
of the right and left channels, which are output from the
stereo codec 5, are switched by the output select switches 6
and 7 that are associated with each other.

[0122] In other words, the audio signals of the right and
left channels are selectively supplied to one of headphone
terminals 11 and 12, which reproduce an audio signal using
external reproduction equipment to which an external head-
phone or the like 1s connected, and the speaker 63 included
in the main body of the voice recording and reproducing
apparatus by the output select switches 6 and 7.

[0123] The display 19 displays an operating state of the
voice recording and reproducing apparatus under the control
of the display drive circuit 18. As will be described 1n detail
later, the operation switch group 20 1s provided outside the
voice recording/reproducing apparatus in order to control
various functions. The built-in memory 22 stores various
types of setting and parameters, such as user ID, selective
setting of recording mode (standard mode/long-playing
mode), selective setting of BEEP sound (ON/OFF), and
reproduction position of data, which are to be recorded even
though no power supply voltage 1s supplied to the CPU 16.
The built-in memory 22 stores set time of alarm reproduc-
tion, mnformation for specifying a file to be reproduced, and

the like.

[0124] The voice recording and reproducing apparatus can
be connected to an external device such as a personal
computer and perform the following process by bidirectional
communication with the external device.

[0125] More specifically, for example, a coded data file
recorded on a hard disk of a personal computer or the like
can be transferred to the memory card 117. A coded data file
recorded on the memory card 117 can also be transferred to
a recording medium of a personal computer. Moreover, a
voice signal supplied from the mike 1 can be converted mto
digital data by the stereo codec 5, the digital data can be

coded by the DSP 14, and the coded data can directly be
recorded on a recording medium of a personal computer.

[0126] In order to communicate with the above external
device such as a personal computer, the voice recording and
reproducing apparatus according to the first embodiment can
be connected with the device via a USB cable. The external
connection terminal 24 1s a connection terminal to be
connected with the USB cable and. The terminal 24 1is
controlled by the communication driver 23 and connected to
the CPU 16 through an internal bus.

[0127] The volume controller 25 applies a voltage of 0 to
Vce to an A/D port of the CPU 16 as an output voltage Vo
in association with the turn of the volume control 67
described later. The CPU 16 receives the output voltage Vo
and converts 1t 1nto digital data. Then, the CPU 16 divides
the data mto 31 volume set values of 0 to 30.

[0128] An operating mode of the voice recording and
reproducing apparatus will now be described.

[0129] The voice recording and reproducing apparatus has
two operating modes. One of them 1s a first operating mode
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in which a voice supplied from the mike or mike jack can be
recorded and reproduced (hereinafter referred to as
“recorder mode™). The other is a second operating mode in
which no recording operation can be performed but a coded
data file recorded on a recording medium can be reproduced
(hereinafter referred to as “player mode™).

[0130] In the “recorder mode,” it is assumed that the voice
recording and reproducing apparatus according to the first
embodiment 1s used chiefly for recording a message memo,
a dictation, a meeting, etc. A DSS system that 1s suitable for
high-compression, long-playing recording 1s used as a cod-
ing scheme.

[0131] On the other hand, in the “player mode,” it is
assumed that the apparatus 1s used chiefly for listening to
music. A WMA format and an MP3 format capable of
high-audio-quality reproduction are each used as a coding
scheme.

[0132] An outward appearance of the voice recording and
reproducing apparatus according to the first embodiment
will now be described 1n detail with reference to FIGS. 2A,
2B and 3. In F1G. 2A, a main display 52 1s disposed 1n front
of a main body 51 of the voice recording and reproducing
apparatus.

[0133] The main display 52 includes a liquid crystal
display (LLCD) to display the remaining amount of battery,
recording modes, file numbers, user ID, various times,
operating states, etc.

10134] The recording button 53 is a button to given an
instruction to start recording a voice signal. A stop button 54
1s a button to give an 1nstruction to stop the apparatus from
performing a recording operation, a reproducing operation,
or the like. An 1index button 59 1s a button whose functions
vary between the recorder and player modes described
above. In the recorder mode, an index mark 1s added to a
coded data file under recording. In the player mode, several
frequency characteristics that are suitable for music to be
reproduced are prepared (five types of normal, pops, jazz,
classic, and user definition), and a desired frequency char-
acteristic 1s selected and serves as a button for changing a
reproduced sound.

[0135] A menu button 60 1s a button for making various
settings related to the voice recording and reproducing
apparatus, such as settings of recording modes, times, alarm
reproduction, and user ID. In the player mode, it 1s possible
to make a setting of the maximum volume (described later)
as well as a setting of alarm reproduction, a selection
between a surround-sound effect and a special effect such as
bass amplification.

[0136] An erase button 58 1s a button to erase a coded data
file, which 1s selected using a fast-reverse button 56, a
fast-forward button 57 or the like, from the memory card
117. A speaker 63 1s disposed under the menu button 60.

10137] In FIG. 2A, a folder button 61, a reproduction

button 35, a fast-reverse button 56, and a fast-forward button
57 are arranged on one side of the voice recording and
reproducing apparatus. The functions of the folder button 61
vary between the recorder and player modes. In the recorder
mode, the memory card 117 includes a plurality of folders
for storing coded data files. The button 61 serves to select
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one from among the folders. In the player mode, the button
61 serves to set a repeat reproduction mode.

[0138] The reproduction button 55 is a button to give an
instruction to start reproducing a coded data file recorded on
the memory card 117. The fast-reverse button 56 1s a button
to fast-reverse a coded data file under reproduction, decre-
ment file numbers when a coded data file for reproduction 1s
selected, and decrement parameters when a menu 1s set. The
fast-forward button §7 1s a button to fast-forward or fast-
reproduce a coded data file under reproduction, increment
file numbers when a coded data file for reproduction 1is
selected, and increment parameters when a menu 1s set.
These fast-reverse and fast-forward buttons 56 and 57 are
formed 1ntegrally as a so-called “seesaw switch.”

[0139] As shown, a headphone jack 62, a mike jack 64, a

mike 65, an indicator 66, a volume control 67, and a
recording medium 1nsertion slot 68 are arranged on the top
surface of the voice recording and reproducing apparatus.

[0140] The indicator 66 chiefly displays a reproducing or
recording operation state and employs a two-color LED. The
indicator lights up green during reproduction and lights up
red during recording. The indicator 66 1s also used to display
an alarm and blinks red when it gives the alarm to a user for
SOmMe reason.

[0141] The recording medium insertion slot 68 is an
opening 1nto which the memory card 117 1s inserted. The
volume control 67 1s an analog reproduction level adjust-
ment member that can be turned to adjust a level of
reproduction from the headphone jack 62 and the speaker
63. The structure of the volume control 67 1s shown 1n detail

in FIG. 3.

10142] As shown in FIG. 3, the volume control is formed
of a disk-shaped member and has indices 202 of 1 to 10.
Since part of the volume control protrudes from the main
body, an operator can read an index of the peak of the
protruded part to confirm a set value of the reproduction
level.

10143] FIG. 3 shows an index of “4” set as a reproduction
level. The volume control 67 1s connected to a variable
resistor. When the volume control 67 1s turned, the resistance
of the variable resistor varies, as does the output voltage Vo
of the volume controller 25. Since the CPU 16 recognizes
volume set values of the volume control 67 on a scale of 31
stages, the reproduction level can be adjusted in steps the

number of which 1s larger than that of the actually-displayed
indices.

10144] In FIG. 2B, an operating mode switch 69, a mike
sensitivity switch 70, a hold switch 71, and a power supply
jack 72 are arranged on the other side of the voice recording
and reproducing apparatus. The operating mode switch 69 1s
a switch to switch the operating mode of the voice recording,
and reproducing apparatus between the foregoing recorder
mode and player mode. The mike sensitivity switch 70 1s a
switch to set an 1nput level of the mike 65 and switch the
input level between high sensitivity (conference mode) and
low sensitivity (dictation mode). Furthermore, the hold
switch 71 1s a switch to reject the input operation of the
switches and set and release a so-called “hold function™ of
shifting an operating mode of the voice recording and
reproducing apparatus to a power saving mode when the
apparatus 1s stopped.
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[0145] Moreover, an eject button 73, a main switch 76, and
a battery cover 74 are arranged on the back surface of the
voice recording and reproducing apparatus, and an external
connection terminal 75 1s connected to the bottom surface
thereof. The eject button 73 1s used to remove the memory
card 117 from the recording medium insertion slot 68. The
external connection terminal 75 1s connected to an external
device such as a personal computer to communicate there-
with. In the voice recording and reproducing apparatus, a
USB terminal 1s used to connect the apparatus with an
external device. It 1s however needless to say that the present
invention 1s not limited to the USB terminal.

[0146] The main switch 76 is a switch for turning on/off

the operation of the present voice recording and reproducing
apparatus. When the main switch 76 turns on, it 1s mechani-
cally associated with the eject button 73 to prevent the
memory card 117 from being removed. The foregoing
operation buttons are push-button switches that are turned
on by depression.

[0147] An explanation as to how data is recorded on the
memory card 117 used 1n the present voice recording and
reproducing apparatus according to the first embodiment
will now be given with reference to FIG. 4.

[0148] A coded data file 101, a music order data file 102,
DSS file folders 103, 104 and 105, and a codec data file 114
are recorded 1n the root of the memory card 117. The coded
data file 101 has an extension “mp3” or “wma”, which
shows music data coded by the MP3 or WMA format. The
coded data file can be reproduced i the player mode
described above.

[0149] The music order data file 102 is a file that has the

order of reproduction of coded data files 1n the player mode
as table data. To change the order of reproduction, the music
order file 102 1s rewritten under the control of the CPU 16.

[0150] The DSS file folders 103, 104 and 105 are folders
for storing DSS files. In the recorder mode, three folders A,
B and C are provided to arrange the DSS files, and the DSS
file folders 103, 104 and 105 correspond to the folders A, B
and C.

[0151] DSS files 106, 107 and 108 are stored in the DSS
file folders 103, 104 and 105, respectively and can be
reproduced 1n the recorder mode. During the recording, a
DSS f{ile 1s created 1n any one of the DSS file folders 103,
104 and 105.

[0152] The orders of reproduction of the DSS files 106,
107 and 108 are recorded as table data 1n reproduction order
data files 111, 112 and 113 of the respective folders. In the
voice recording and reproducing apparatus according to the
first embodiment, the number of recordable files per folder
1s 199 and the total number 1s 597 in consideration of the
ability of the main display 52 to display, the operator’s
usability, or the like.

[0153] A folder name data file 109 and a recovery data file
110 as well as the above-described files are recorded 1n the

DSS file folder 103.

[0154] In the present voice recording and reproducing
apparatus, the names of the above folders A, B and C can be
changed to arbitrary display names on the main display 52.

[0155] Data for making the display names correspond to
the DSS folder files 103, 104 and 105 1s recorded in the

folder name data file 109.
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[0156] The recovery data file 110 is a file in which data for
recovering data i the DSS file folders 103, 104 and 105

when the data 1s destroyed for some reason 1s recorded.

[0157] The codec folder 114 1s a folder for storing codec
files 115 and 116 of coded data files reproduced 1n the player
mode.

|0158] The extensions of corresponding coded data files
are used for the first three letters of the file names 5 of the

codec files 115 and 116. These codec files have an extension
“1mmg”. The codec files of the DSS files are stored 1n a ROM

of the CPU 16. During the reproduction, the DSP 14 reads
and decodes the codec files.

[0159] FIG. 5 is a main flowchart of the present voice
recording and reproducing apparatus.

[0160] The apparatus starts to operate when power is
supplied to the circuits by loading a battery. First, initial-
1zation such as clearance of memories, setting of various

parameters, and resetting of hardware is performed (step
S501). Then, the present time is set (step S502).

[0161] The flow advances to step S503 to detect whether
an operating mode 1s set 1n the recorder mode or the player
mode. Specifically, the CPU 16 detects in which of the

modes the operating mode switch 69 1is set.

[0162] After that, it 1s determined whether the memory
card 117 is inserted into the main body (steps S504 and
S507). When the switch is set in the recorder mode and the
memory card 117 1s inserted into the main body, the flow
advances to step S505 (R/S process).

10163 If the memory card 117 is not inserted into the main
body, the flow moves to step S506 (R/NC process). If the

switch 1s set 1n the player mode and the memory card 117 1s
inserted, the flow advances to step S508 (P/S process). If the
memory card 117 1s not inserted, the flow advances to step
S509 (P/NC process). Thus, a process is performed in
accordance with the operating mode and the presence or
absence of the memory card 117.

[0164] FIG. 6 is a flowchart showing a process to be
executed when the operating mode 1s set 1n the recorder
mode and the memory card 117 is inserted.

[0165] First, it is determined whether the recording button
53 is depressed or not (step S601). When the recording
button 53 1s depressed, a recording process 1s performed

(step S602).

[10166] If the recording button 53 is not depressed, the flow
advances to step S603 to determine whether the reproduc-
tion button 55 1s depressed or not. When the reproduction
button 55 1s depressed, an R/PLAY process, which will be
described 1n detail later, 1s performed (step S604).

[0167] If the reproduction button 55 1s not depressed, the
flow advances to step S605 to determine whether the fast-
forward button 57 1s depressed or not. When the {fast-
forward button 57 1s depressed, a forward skip operation (F.
SKIP) is performed or data file numbers are incremented one
by one to move a file to be reproduced or edited (step S606).

[0168] If the fast-forward button 57 is not depressed, the

flow advances to step S607 to determine whether the fast-
reverse button 56 1s depressed or not. When the fast-reverse
button 56 is depressed, a reverse skip operation (R. SKIP) is
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performed or data file numbers are decremented one by one
to move a file to be reproduced or edited (step S608).

[0169] If the fast-reverse button 56 is not depressed, the
flow advances to step S609 to determine whether the folder
button 61 1s depressed or not. When the folder button 61 1s
depressed, three folders for storing the DSS files provided in
the memory card 117 are switched (step S612). The folders
are cyclically switched for each operation as follows: folder
A—tfolder B—folder C—folder A—. . . After that, the flow

advances to step S613.

10170] If the folder button 61 is not depressed, the flow
advances to step S613.

[0171] In step S613, it 1s determined whether the menu
button 60 1s depressed or not. When the menu button 60 1s
depressed, a menu setting process for making various set-
tings regarding the recorder mode 1s performed (step S614),
and the flow advances to step S615. If the menu button 60
1s not depressed, the flow advances to step S615 to deter-
mine whether the erase button 58 1s depressed or not. When
the erase button 38 1s depressed, an erase process 1s executed
(step S616) to erase a desired DSS file. After that, the flow

advances to step S617.

[0172] If the erase button 38 is not depressed, the flow
advances to step S617 to determine whether the stop button
54 1s depressed or not. When the stop button 54 1s depressed,
the remaining capacity of the memory 1s displayed (step
S618). Specifically, the CPU 16 detects a free space of the
memory card 117 and calculates a recordable time repre-
senting how long data can be recorded on the card in the
currently-set recording mode. The recordable time 1s dis-
played on the main display 52 only while the stop button 54
1s being depressed.

10173] When the stop button 54 is not depressed, the flow
advances to step S619 to determine whether alarm repro-
duction time comes or not. When 1t 1s determined that the
alarm reproduction time comes, alarm reproduction, which
will be described in detail later, is performed (step S620).

[0174] If it 1s determined that the alarm reproduction time
does not come, the flow advances to step S621 to determine
whether or not the apparatus 1s connected to a personal
computer as an external device via a USB cable. When 1t 1s
determined that the apparatus 1s connected to the personal
computer, a communication mode 1s set to communicate
with the personal computer (step S622).

10175] If 1t 1s determined that the apparatus is not con-
nected to the personal computer, the flow advances to step
S623 to determine whether the operating mode switch 69
switches the operating mode. If it 1s determined that the
operating mode switch 69 switches the mode, the flow
returns to step S503 shown 1n FI1G. S. If not, the flow returns

to step S601.

10176] FIGS. 7 and 8 are flowcharts showing the R/PLAY
process as a reproduction process 1n the recorder mode.

10177] First, information of the current position of a file is
read out and reproduction is started from the position (step
S901). Then, it is determined whether the fast-forward
button 57 1s depressed or not (step (S906). When the
fast-forward button 57 1s depressed, 1t 1s also determined
whether its duration 1s 0.5 seconds or longer or not (step

S907). If the duration is 0.5 seconds or longer, a CUE
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process 1s performed as a fast-forward reproduction process
(step S908), which will be described later. If the depression
time of the fast-forward button 357 1s shorter than 0.5
seconds, a forward skip operation (F. SKIP) is carried out

(step S909).

[0178] If the fast-forward button 57 is not depressed, it is
determined whether the fast-reverse button 56 1s depressed
or not (step S910). When the fast-reverse button 56 1is
depressed, 1t 1s also determined whether 1ts duration 1s 0.5
seconds or longer or not (step S911). If the duration i1s 0.5
seconds or longer, an REV process 1s performed as a
fast-reverse reproduction process (step S912), which will be
described later. If the depression time of the fast-reverse
button 56 1s shorter than 0.5 seconds, a reverse skip opera-

tion (R. SKIP) is performed (step S913).

[10179] If the fast-reverse button 56 is not depressed, it is
determined whether the index button 39 is depressed or not
(step S916). When it is determined that the index button 59
1s depressed, 1t 1s determined whether an index mark can be
recorded or nor (step S917). If a file under reproduction is
not 1n a write-protect state or the number of index marks 1n
a file under reproduction 1s 15 or smaller, or if the index
marks can be recorded, the index marks are recorded 1n
positions when the index button 59 is depressed (step S918).
If not, a key mark showing a write-protect file or an alarm
“INDEX FULL” showing that the index mark i1s not

recorded any more blinks on the main display 52 for two
seconds (step S919).

[0180] If the index button 59 i1s not depressed, it is
determined whether the stop button 54 i1s depressed or not
(step S922). When the stop button 54 is depressed, a
reproduction operation is stopped (step S923) and the cur-
rent position information of the file 1s updated to the top of

the file whose reproduction is stopped (step S924). The
R/PLAY process ends.

[0181] If the stop button 54 is not depressed, it 1s deter-
mined whether the reproduction position reaches the end of
the file under reproduction (step S925). When the reproduc-
tion position reaches the end of the file under reproduction,
the reproduction operation is stopped (step S926) to deter-
mine whether it is the final file in the current folder (step
S927). If the file is the final one, the current position
information of the file 1s updated to the top of the final file
(step S928). If the file 1s not the final one, the current

position information of the file 1s updated to the top of a file
next to the file whose reproduction is completed (step S929).

[0182] If the reproduction position does not reach the end
of the file 1n step S9235, the flow returns to step S902 and the
above process 1s repeated.

[0183] FIG. 9 is a flowchart showing a CUE process as a
fast-forward reproduction process. First, 1 1s set to a counter
N (step S1101). Then, it is determined whether or not the
value of counter N is 4 or less (step S1102). When it is
determined that the wvalue of counter N 1s 4 or less, the

current position information of a file 1s forwarded 15 sec-
onds (step S1103), and the flow advances to step S1107.

0184 If it is determined that the value is not 4 or less in
step S1102, the flow advances to step S1104 to determine
whether the value of counter N 1s 5 or more and 9 or less.

When the value 1s 5 or more and 9 or less, the current
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position information of the file 1s advanced 30 seconds (step
S1105), and the flow advances to step S1107.

|0185] If it 1s determined that the value is not 5 or more
and 9 or less 1n step S1104, the current position information
of the file 1s forwarded one minute (step S1106), and the flow
advances to step S1107.

[0186] In step S1107, it is determined whether an index
mark 1s added to a fast-forwarded portion in step S1103,
S1105 or S1106. If the index mark 1s added to the fast-
forwarded portion, the current position mmformation of the

file 1s moved to the portion to which the index mark 1s added
(step S1108).

|0187] Thereafter, a one-second file 1s reproduced from a
portion corresponding to the current position information of
the file (step S1109). If a given mute time is set in accor-
dance with the amount of fast-forward prior to the repro-
duction of the file, the operability 1s more improved. In this
fime, a 1.5x-speed reproduction can be performed. It 1s then
determined whether the fast-forward button 57 continues to
be depressed or not (step S1110). If the fast-forward button
57 1s not depressed, the CUE process ends.

|0188] If the fast-forward button 357 continues to be
depressed, it 1s determined whether the reproduction posi-
tion reaches the end of the file under the CUE process (step
S1111). If the reproduction position reaches the end of the
file, 1t 1s determined whether the file 1s the final one 1n the
current folder (step S1112). When the file is the final one, an
alarm 1ndicative of the final file 1s 1ssued from the speaker
63 (step S1113) and the current position mnformation of the
file 1s moved to the top of the final file (step S1114). The

CUE process ends and the flow advances to the P/S process.

[0189] If it 1s determined that the file is not the final one
in step S1112, an alarm indicating that the reproduction
position reaches the end of the file under the CUE process
is issued from the speaker 63 (step S1115), and the current
position information of the file 1s moved to the top of the
next file (step S1116). Then, it is determined whether the
depression of the fast-forward button 57 is released or not
within one second after the alarm is issued (step S1117).
When the depression of the fast-forward button 57 1s
released within one second, the CUE process ends and the
flow returns.

10190] If the depression of the fast-forward button 57 is
not released within one second 1n step S1117 and 1f it 1s
determined whether the reproduction position does not reach
the end of the file 1n step S111, it 1s determined whether the
value of counter N is 10 or more (step S1118). If the value
of counter N is less than 10, the value is incremented (step
S1119). The flow returns to step S1102 and the above
process 1s repeated. If the value of counter N 1s 10 or more,
the flow returns to step S1106 and the above process is
repeated.

10191] FIG. 10 is a flowchart showing an REV process as

a last-reverse reproduction process. First, 1 1s set to the
counter N (step S1201). Then, it is determined whether or
not the value of counter N is 4 or less (step S1202). When
it 1s determined that the value of counter N 1s 4 or less, the
current position mformation of a file 1s reversed 16 seconds

(step S1203), and the flow advances to step S1207.

10192] If it is determined that the value is not 4 or less in
step S1202, the flow advances to step S1204 to determine
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whether the value of counter N 1s 5 or more and 9 or less.
When the value 1s 5 or more and 9 or less, the current

position information of the file is reversed 31 seconds (step
S1205), and the flow advances to step S1207.

[0193] If it is determined that the value is not 5 or more
and 9 or less 1 step S1204, the current position information

of the file is reversed one minute and one second (step
S1206), and the flow advances to step S1207.

[10194] In step S1207, it is determined whether an index
mark 1s added to a fast-reversed portion 1 step S1203,
S1205 or S1206 or whether a reproduction position reaches
the top of the file. If an index mark 1s added to the
fast-reversed portion or the reproduction position reaches
the top of the file, the current position information of the file
1s moved to the portion to which the index mark 1s added or

the top of the file (step S1208).

[0195] Thereafter, a one-second file 1s reproduced from a
portion corresponding to the current position information of
the file (step S1209). If a given mute time is set 1n accor-
dance with the amount of fast-reverse prior to the reproduc-
tion of the file, the operability 1s more improved. In this time,
a 1.5x-speed reproduction can be performed. It 1s then
determined whether the fast-reverse button 56 conftinues to
be depressed or not (step S1210). If the fast-reverse button
56 1s not depressed, the REV process ends.

[0196] If the fast-reverse button 56 continues to be
depressed, it 1s determined whether the reproduction posi-
tion reaches the top of the file under the REV process (step
S1211). If the reproduction position reaches the top of the
file, an alarm indicating that the position reaches the top of
the file is issued from the speaker 63 (step S1212) to

determine whether the file 1s the first one or its file number
is one (step S1213).

10197] If it 1s determined that the file is the first one, it is
determined whether the fast-reverse button 56 continues to
be depressed to wait until the depression of the fast-reverse
button 56 is released (step S1214). When the depression of
the fast-reverse button 56 1s released, the process advances
to the R/S process.

[0198] If it is determined that the file is not the first one,
it 1s determined whether the depression of the fast-reverse
button 56 is released within one second (step S1215). When

the depression 1s released, the process returns to the original
routine.

[0199] If the depression of the fast-reverse button 56 is not
released within one second, the current position information
of the file 1s moved to the end of a preceding file (step

S1216), and the flow advances to step S1217.

[0200] If it 1s determined that the reproduction position
does not reach the top of the file in step S1211, the flow
advances to step S1217.

[10201] It 1s determined whether the value of counter N is
10 or more 1n step S1217. If the value of counter N 1s 10 or
more, the flow returns to step S1206 and the above process
is repeated. If not, the counter N is incremented (step S1218)
and the flow returns to step S1202 and the above process 1s
repeated.

[10202] Since the amount of fast-forward or fast-reverse is
increased step by step by continuing to depress the fast-
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forward or fast-reverse button in the foregoing process, the
process 1s very elfective 1n retrieving mformation from the
files. The counter 1s used 1n the first embodiment; however,
the amount of fast-forward or fast-reverse can be increased
depending on the duration of the depression. In the first
embodiment, a so-called intermittent reproduction 1s per-
formed as the fast-forward or fast-reverse reproduction.
However, the speed of the reproduction 1itself can be
increased and so can be the speed of reverse reproduction.

10203] FIG. 11 i1s a flowchart showing a P/S process
executed when the operating mode 1s set 1n the player mode
and the memory card 117 1s mnserted.

10204] First, it 1s determined whether the recording button
53 1s depressed or not (step S1901). Since no voice can be
recorded 1n the player mode, an alarm 1s issued from the
speaker 63 1n order to inform an operator that no voice can
be recorded when the recording button 53 is depressed (step

$1902).

[0205] When the recording button 53 is not depressed, the
flow advances to step S1903 to determine whether the
reproduction button 355 1s depressed or not. When the
reproduction button 55 1s depressed, a P/PLAY process,

which will be described in detail later, is executed (step
S1904).

[0206] Since the process from step S1905 to step S1908 is

the same as that from step S603 to step S608, its description
1s omitted.

[10207] If the fast-reverse button 56 is not depressed, the
flow advances to step S1909 to determine whether the folder
button 61 1s depressed or not. The folder button 61 serves as
a repeat mode select button 1n the player mode. Therefore,
whenever the folder button 61 1s depressed, it changes the
repeat mode cyclically (step S1910).

[0208] When the folder button 61 is not depressed, the
flow advances to step S1911 to determine whether the index
button 59 is depressed or not (step S1911). The index button
59 serves as an equalizer (frequency response) select button
in the player mode. Therefore, whenever the index button 59

is depressed, it changes the equalizer mode cyclically (step
S1912).

10209] When the index button §9 is not depressed, the flow
advances to step S1913 to determine whether the menu
button 60 1s depressed or not. If the menu button 60 1s
depressed, a menu setting process is executed (step S1914)
to make various settings about the player mode.

10210] If the menu button 60 is not depressed, the flow
advances to step S1915 to determine whether the erase
button 58 1s depressed or not. When the erase button 38 1s

depressed, an erase process is executed (step S1916) to erase
a desired MP3 or WMA file.

[0211] If the erase button 38 i1s not depressed, the flow
advances to step S1917 to determine whether the stop button
54 1s depressed or not. When the stop button 54 1s depressed,
a property 1s displayed. More specifically, a coded algorithm
of the current file and a bit rate are displayed on the main
display 52 only when the stop button 54 1s depressed. During
halts, the reproduction number and the current position of a
file are displayed.

10212] If the stop button 54 is not depressed, the flow
advances to step S1919 to determine whether alarm repro-
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duction time comes or not. When 1t 1s determined that the
alarm reproduction time comes, alarm reproduction, which
will be described in detail later, 1s performed (step S1920).

[0213] If it 1s determined that the alarm reproduction time
does not come, the flow advances to step S1921 to determine
whether or not the apparatus 1s connected to a personal
computer as an external device via a USB cable. When 1t 1s
determined that the apparatus 1s connected to the personal
computer, a communication mode 1s set to communicate
with the personal computer (step S1922).

[0214] If it is determined that the apparatus is not con-
nected to the personal computer, the flow moves to step
S$1923 to determine whether the operating mode switch 69
switches the operating mode. If it 1s determined that the
operating mode switch 69 switches the mode, the flow
returns to step S503 (FIG. §). If not, the flow returns to step
S1901.

[10215] FIG. 12 is a flowchart showing a P/PLAY process
for performing a reproduction process when the operating
mode 1s set 1n the player mode.

[0216] First, reproduction is started from the position of
current position information of a file (step S200). In this
step, information about the file to be reproduced, such as a
singer’s name and a song fitle, 1s displayed on the main
display 52 for a given period of time after the file 1s
reproduced and then the number of the file and the current
position are displayed thereon.

[10217] It is determined whether the fast-forward button 57
or fast-reverse button 56 is depressed or not (step S2004). If
it 1s determined that the fast-forward button 57 or fast-
reverse button 56 1s depressed, it 1s also determined whether
its depression duration is 0.5 seconds or longer or not (step

$2005).

[0218] If the depression duration is shorter than 0.5 sec-
onds, a forward skip operation (F. SKIP) is performed when
the fast-forward button 57 1s depressed and a reverse skip
operation (R. SKIP) is done when the fast-reverse button 56
is depressed (step S2006). If the duration is 0.5 seconds or
longer, an FF process (described later) is performed when
the fast-forward button 57 1s depressed and an REW process
(described later) is done when the fast-reverse button 56 is

depressed (step S2007).

[0219] When one of the fast-forward and fast-reverse
buttons 57 and 56 1s not depressed in step S2004, 1t 1s
determined whether folder button 61 1s depressed or not

(step S2008) (Step S2008). If it is determined that the folder

61 is depressed, the repeat mode is switched (step S2009) as
in step S1910.

[0220] When the folder button 61 is not depressed, it is
determined whether the index button 59 1s depressed or not
(step S2010). If it 1s determined that the index button 59 is
depressed, the equalizer mode is switched (step S2011) as in

step S1912.

10221] When the index button 59 is not depressed, it is
determined whether the menu button 350 i1s depressed or not
(step S2012). The menu button 60 serves as a special effect
switching button during the reproduction or pause of a file
in the player mode. It 1s thus possible to make surround-
sound and bass amplification settings when the menu button
60 1s depressed. These two settings can be made 1n six levels
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from O to 5 by operating the fast-forward button 57 and
fast-reverse button 56. The reproduction or pause 1s contin-
ued during the setting (step S2013).

10222] When the menu button 60 is not depressed, it is
determined whether the stop button 54 1s depressed or not
(step S2016). If the stop button 54 is depressed, a reproduc-
tion operation (including a pause) is stopped (step S2017)
and the current position information of the file 1s moved to
the top of the file under reproduction (step S2018). Thus, the
P/PLAY process ends and shifts to the P/S process.

[0223] When the stop button 54 is not depressed, it is
determined whether the reproduction reaches the end of the
file under reproduction (step S2019). If the reproduction
reaches the end of the file, it 1s determined whether the file
whose reproduction 1s completed 1s the final one 1n the
player mode (step S2020). If not, the current position
information of the file 1s moved to the top of the next file
(step S2022) and then the flow returns to step S2002. If the
file 1s the final one, the reproduction operation (including a
pause) is stopped (step S2021). Then, the current position

information of the file 1s moved to the top of the first file 1n
the player mode (step S2023) and the P/PLAY process shifts

to the P/S process.

0224] When it is determined that the reproduction does
not reach the end of the file 1 step S2019, the flow returns
to step S2002 and the above process 1s repeated.

0225] FIG. 13 1s a flowchart showing an FF process for
performing a fast-forward operation. In the fast-forward
process 1n the player mode, the current position information
of a file 1s moved during the fast-forward but no sound 1is
reproduced, unlike 1n the CUE process 1n the recorder mode.

[10226] First, a timer tff is started to measure time elapsed
after a fast-forward process starts (step S2101). During the
reproduction of a file, the output of a reproduced sound is
stopped and the fast-forward of the current position infor-
mation of the file 1s started at speed four times as high as the
normal reproduction speed (step S2102).

[0227]

is 5 seconds or longer and shorter than 10 seconds (step
S2103). If the value of timer tff is 5 seconds or longer and
shorter than 10 seconds, the speed of fast-forward 1s changed
to an 8x speed (step S2104). If not, the flow advances to step
S2105 to determine whether the value of timer tif 1s 10
seconds or longer. If 1t 1s determined whether the value 1s 10
seconds or longer, the speed of fast-forward 1s changed to a
16x speed (step S2106). If not, the flow advances to step
S2107. Thus, the speed of fast-forward 1s changed 1n accor-
dance with the time elapsed after the fast-forward process
starts.

[0228] Then, it 1s determined whether fast-forward
reaches the end of the current file or not (step S2107). If not,
it 1s determined whether the fast-forward button 57 contin-
ues to be depressed (step S2108). When it is determined that
the fast-forward button 1s not depressed, the fast-forward
ends (step $S2109), and the output of a reproduced sound is
restarted from the position of the fast-forward to stop the
timer tif (step S2110), and the flow returns. When the
fast-forward button 57 continues to be depressed, the flow
returns to step S2103.

10229] When it is determined that the fast-forward reaches
the end of the current file in step S2107, 1t 1s determined

It 1s then determined whether the value of timer tft
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whether the current file 1s the final one or not (step S2111).
If 1t 1s determined that the current file 1s the final one, an
alarm indicating that it 1s the final one 1s 1ssued from the
speaker 63 (step S2112), and the current position informa-
tion of the file 1s moved to the top of the first file (step
S2113). The fast-forward operation ends (step S2114) and
the timer ttf stops (step S2115). The FF process shifts to the
P/S process.

[0230] When it is determined that the current file 1s not the
final one 1n step S2111, the current position information of
the file is moved to the top of the next file (step S2116) and
the fast-forward operation stops temporally (step S2117). It
1s then determined whether the fast-forward button 357
continues to be depressed for one second (step S2118).
When the depression of the fast-forward button 1s released
in shorter than one second, the fast-forward operation ends
and the flow returns.

[0231] When it is determined that the fast-forward button
continues to be depressed for one second or longer, the pause
of the fast-forward operation is released and the fast-forward
operation restarts from the top of the next file at the same
speed as that of the operation before 1t stops temporarily
(step S2119). The flow returns to step S2103 and the above

operation 1s repeated.

10232] FIG. 14 is a flowchart showing an REW process
for performing a fast-reverse operation. In the fast-reverse
process 1n the player mode, the current position information
of a file 1s moved during the fast-reverse but no sound 1is
reproduced, unlike 1n the REV process 1n the recorder mode.
The descriptions of the process from step S2201 to step
S2210 are omitted because the timer tif, fast-forward, and
file end can be read as timer trw for measuring time elapsed
after the fast-reverse process starts, fast-reverse, and file top,
respectively.

[0233] When it is determined that the fast-reverse reaches
the top of the current file in step S2207, it 1s determined
whether the current file is the first one or not (step S2211).
If 1t 1s determined that the current file 1s the first one, an
alarm indicating that it 1s the first one 1s 1ssued from the
speaker 63 (step S2212) to wait for the release of depression
of fast-reverse button 56 (step S2213). When the depression
of fast-reverse button 56 1s released, the fast-reverse opera-
tion ends (step S2214) and the timer trw stops (step S2115).
The REW process shifts to the P/PLAY process to start
reproduction from the position 1n which the fast-reverse
operation ends.

10234] When it is determined that the current file is not the
first one 1n step S2211, the fast-reverse operation stops
temporarily (step S2216). It is then determined whether the
fast-reverse button 56 continues to be depressed for one
second (step S2217). When the depression of the fast-
reverse button 56 1s released 1n shorter than one second, the
flow moves to the foregoing step S2114 to end the fast-
reverse operation.

[0235] When it 1s determined that the fast-reverse button
continues to be depressed for one second or longer, the
current position information of the file 1s moved to the end
of the preceding file (step S2218) and the pause of the
fast-reverse operation 1s released. The fast-reverse operation
restarts from the end of the file at the same speed as that of
the operation before it stops temporarily (step $S2219). The
flow returns to step 2203 and the above operation 1is
repeated.
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[0236] An alarm reproduction process will now be
described 1n detail with reference to the flowchart shown 1n

FIG. 15 and the contents displayed on the main display 52
shown 1n FIGS. 16 to 20.

10237] FIG. 16 shows a display in which reproduction is
stopped when the memory card 117 1s 1nserted 1n the player
mode. A display screen D01 displays various items of
information about the voice recording and reproducing
apparatus. A battery remaining amount display D02 shows
the state of a battery serving as an mternal power supply of
the voice recording and reproducing apparatus.

[0238] An alarm setting display D03 shows a so-called
alarm function of 1ssuing an alarm from the speaker 63 at the
operator’s preset time or alarm reproduction.

10239] A special effect display D04 shows some special
effects such as a surround-sound eifect and a bass amplifi-
cation effect.

10240] A mode/folder display D035 shows a recorder mode

or a player mode as the operating mode. The display also
shows which of folders A, B and C 1s the current folder in
the recorder mode.

10241] A file number display D06 shows a file number of
the current file.

10242] A song tile display D07 shows song title informa-
tion of the current file, which 1s stored 1n the current file. A

current position display D08 shows the current stop position
from the top of the file.

10243] The alarm reproduction process that is performed
from the state shown m FIG. 16 will now be described 1n
line with the flowchart shown m FIG. 15. The alarm
reproduction process 1s executed when alarm reproduction

fime comes during the R/S process shown 1n FI1G. 6 and the
P/S process shown 1n FIG. 11.

10244 First, an alarm starts to issue from the speaker 63
(step S1301). Then, it 1s determined whether a file targeted
for alarm reproduction can be reproduced 1n the player mode
or 1n the recorder mode, or the type of a file targeted for
alarm reproduction 1s determined. The current operating
mode 1S determined, and 1t 1s determined whether the
operating mode should be switched 1n order to reproduce the
file targeted for alarm reproduction (step S1302).

10245] If it is determined that the current operating mode
need not be switched when the operating mode 1s set 1n the
player mode and the file targeted for alarm reproduction 1s
an MP3 or WMA file, a normal alarm display as shown 1n

FI1G. 17 1s made.

10246] In FIG. 17, an alarm display D09 shows that alarm
set time has come. Both a mode/folder display D10 and a file
number display D11 show which 1s an alarm reproduction
setting file. While an alarm 1s 1ssuing, these displays and
alarm setting display D03 blink at the same time.

10247] Returning to the flowchart shown in FIG. 15, it is
determined whether a given button is depressed or not (step
S1304). The given button means an operation button pro-
vided on the front of the main body 51, such as the recording,
button 53 and the stop button 54 and an operation button
provided on that side of the main body 51 on which the
reproduction button 35 1s arranged.
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[0248] In consideration of various reasons, however,
cither the operation button provided on the front of the main
body 51 or the operation button provided on one side of the
main body 51 can be used as the given button. Further, only
a specific button can be chosen from these buttons as the
ogrven button.

[0249] When the given button is not depressed in step
S1304, 1t 1s determined whether a given period of time
clapses after the alarm reproduction process starts (step
S1305). In the first embodiment, the period of time is set at
10 minutes; however, it has only to be decided 1n consid-
eration of various reasons. If 1t 1s determined that the given
pertod of time does not elapse, the flow returns to step
S1304. In other words, the given button 1s depressed 1n the
orven period of time or the steps S1304 and S1305 are
repeated until the given period of time elapses. When the
ogrven button 1s not depressed but a given period of time
elapses, the display is reset (step S1306), and the alarm is
stopped (step S1307). The alarm reproduction process ends.

[0250] When the given button is depressed in a given
period of time, the alarm 1s stopped (step S1308) and the
current position information of the file 1s moved to the top
of the file targeted for alarm reproduction (step S1309).
When the current operating mode 1s set in the recorder
mode, the flow advances to step S901 shown 1n FIG. 7 to
execute a reproduction process. When the current operating
mode 1s set 1n the player mode, the flow goes to step S2001
to execute a reproduction process.

10251] FIG. 18 shows a display screen in which alarm

reproduction 1s performed 1n the player mode. A song fitle
display D12 and the current position display D13 are shown

in addition to a mode/folder display D10 and a file number
display D11.

[0252] During the alarm reproduction, the display D03
blinks 1n order to distinguish the alarm reproduction from
the normal reproduction.

[0253] When it is determined that the operating mode
should be switched 1n step S1302, the need for switching the
operating mode 1s displayed as shown in FIG. 19 (step

S1311).
[10254] In FIG. 19, a mode/folder display D14 shows that

a file targeted for alarm reproduction is stored in folder A
that can be used 1n the recorder mode. A file number display
D15 shows a file number of a file targeted for alarm
reproduction in folder A. Further, a mode switch request
display D16 shows the need for switching a mode. These
displays blink at the same time.

[0255] Returning to the flowchart shown in FIG. 15, it is

determined whether the operating mode 1s switched or not
(step S1312). When the operating mode is switched, the
display 1s restored to the normal display and the flow goes
to step S1308 to perform the foregoing process.

[10256] FIG. 20 shows a display in which a file having file

number 17 1n folder A 1s reproduced. In the recorder mode,
a current position display D17 1s made in the position of the
song tile display in the player mode and a file length display
D18 1s made thereunder unlike 1n the player mode. A display
D19 1s made on the left side of display D18 1n order to show
that the lower numeric value indicates a file length.
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[0257] When the operating mode is not switched in step
S1312, 1t 1s determined whether a given button 1s depressed
or not (step S1313). Since the given button is the same as
that 1n step S1304, its description 1s omitted.

[0258] When the given button is depressed, the alarm is
stopped (step S1314). Since, however, the mode is not
switched, the file targeted for alarm reproduction cannot be
reproduced yet 1n this state. Therefore, the need for switch-

ing the operating mode 1s displayed in the form different
from that of the display 1n step S1311.

[0259] More specifically, the alarm setting display D03,
mode/folder display D14, and file number display D15 are
switched from blink display to illumination display and only
the mode switch display D16 blinks on the screen shown 1n

FIG. 19. This makes an operator aware of the need for
switching the mode (step S1315).

[0260] When the given button i1s not depressed, it is
determined whether a given period of time elapses after the
alarm reproduction process starts. This process 1s the same
as that in step S1305 (step S1316). If the given period of
time does not elapse, the tlow returns to step S1312 and the
above process 1s repeated. If the given period of time
clapses, the flow advances to steps S1306 and S1307 and the
alarm reproduction process ends.

10261] FIG. 21 shows a reproduction level adjustment
table of the voice recording and reproducing apparatus. FIG.

22 shows a graph corresponding to the table shown m FIG.
21.

[0262] In the voice recording and reproducing apparatus,
the maximum reproduction level of the player mode can be
adjusted. In the reproduction level adjustment table, an
index value indicates a value of an index displayed on the
volume control 67. A volume 1ndication value 1s a value mto
which the CPU 16 analog-to-digital-converts an output of
the volume controller 25. A set attenuation value 1s a value
indicating how much the level (or maximum signal level) of
reference signals output from the output amplifiers 5g and
Sh 1s attenuated. The set attenuation value depends upon
both the volume indication value read by the CPU 16 and the
operating mode. The reproduction level adjustment table
shows a case where the maximum reproduction level of the
player mode 1s 6 1n terms of the index value of the volume
control 67, 18 1n terms of the volume indication value, and
—12 dB 1n terms of the set attenuation value.

[0263] First, the reproduction level adjustment in the
recorder mode will be described.

[0264] When the volume control 67 is turned to the
minimum volume side, the volume 1ndication value 1s O and
the set attenuation value 1s —©. In other words, no sound 1s
produced from the headphone terminals or speaker 63. If the
volume control 67 1s turned 1n this state, the set attenuation
value increases by 2 dB every time the volume indication
value increases by one when the index value ranges from O
to 3 and the volume indication value ranges from 1 to 8. If
the volume control 67 i1s turned further, the set attenuation
value increases by 1 dB every time the volume indication
value increases by one. When the volume indication value
reaches 30, a sound 1s produced without attenuating any
reference signals.
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[10265] If the volume control 69 is operated as described
above 1n the recorder mode, the output of sound varies with
the operation of the volume control within almost all the
range.

[0266] Then, the reproduction level adjustment in the
player mode will be described.

[0267] The same process as that in the above recorder
mode 1s performed when the volume set value ranges from
0 to 18. In the player mode, the maximum reproduction level
1s set at 6 1n terms of the index value of the volume control
67, 18 1in terms of the volume 1ndication value, and -12 dB
in terms of the set attenuation value. Therefore, even though
the volume control 67 1s turned such that the index value
exceeds 6, the set attenuation value 1s constant at =12 dB.
The backlight of the main display 52 can blink or “VOL
MAX” can light or blink on the main display 52 in order to
notify an operator that the maximum reproduction level is
restricted within the range where the index value ranges

from 6 to 10, the volume indication value ranges from 19 to
30, or the set attenuation value 1s =12 dB 1n FIGS. 21 and
22.

[0268] If an appropriate maximum reproduction level is
set, when a user records the contents of a meeting 1n the
recorder mode and then listens to music in the player mode
at a higher reproduction level, the music can be prevented
from being reproduced at a reproduction level higher than
required.

[0269] An operation of setting the maximum reproduction
level 1 the voice recording and reproducing apparatus
according to the first embodiment will now be described 1n
detail with reference to the flowchart shown 1 FIG. 23.

[0270] The setting of the maximum reproduction level is
performed by selecting an 1tem of setting of the maximum
reproduction level from the menu setting process in step

S1914 of the P/S process.

[0271] When the maximum reproduction level setting
process starts, the currently-set maximum volume indication
value MV (by which the maximum volume is determined
and which corresponds to the foregoing volume indication
value) is temporarily stored in MV (step S1). Then, it is
determined whether the fast-forward button 57 1s depressed
or not (step S2).

[0272] When the fast-forward button 57 is depressed, it is

determined whether the currently-set maximum volume
indication value MV reaches 30 or not (step S3).

[0273] When the maximum volume indication value MV
1s 30, an alarm or a display showing that the maximum
reproduction level cannot be imncreased any more 1s given to

an operator since the upper limit of the volume indication
value 1s 30 (step S4).

[0274] When the maximum volume indication value MV
1s not 30, the current maximum volume 1ndication value MV
1s 1ncreased three by three to update the display of the
maximum reproduction level (step S§5). The maximum
reproduction level 1s displayed 1n accordance with not the
volume set value but the mndex value of the volume control
67. In this case, the value displayed on the main display 52
1s “6”. This 1dea allows the correspondence between the
maximum reproduction level and the display of the volume
control 67 and thus the operator 1s easy to operate the
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apparatus. This 1s because the maximum volume indication
value MV 1s increased three by three first.

[0275] In order to adjust the maximum volume more
finely, the volume 1ndication values are used for display or
not numeric values but bar graphs or the like can be used as
analog display.

[0276] When the fast-reverse button 56 is not depressed in
step S2, 1t 1s determined whether the fast-reverse button 56
is depressed or not (step S6).

[0277] When the fast-reverse button 56 is depressed, it is
determined whether the maximum volume indication value

MV is 9 or less (step S7).

[10278] If the maximum volume indication value MV is set
at a very small value, an operator cannot 1ncrease a repro-
duction level even though he or she wishes to do so, with the
result that the operability 1s often likely to lower. In this
embodiment, therefore, the maximum volume indication
value MV 1s imnhibited from being set at 8 or less. Conse-
quently, when the maximum volume indication value MV 1s
9 or less, a warning that the maximum reproduction level
cannot be lowered any more 1s given by an alarm and a
display (step S8). If such consideration is not required, it has
only to be determined whether the maximum volume indi-
cation value MV 1s 0 or less. Thus, the maximum volume
indication value MV can be set within the whole range.

[0279] When the maximum volume indication value MV
1s not 9 or less 1n step S7, the maximum volume indication
value MV is decreased three by three (step S9). Since an
indicating light 1s substantially the same as that in step S5
described above, 1ts description 1s omitted.

[0280] When the fast-reverse button 56 is not depressed in
step S6, 1t 1s determined whether the stop button 54 is
depressed or not (step S10).

10281] The stop button 54 serves as a cancel button. If,
therefore, 1t 1s determined that the stop button 54 1is
depressed, the maximum volume indication value MV
changed 1n the above steps S2 to S9 1s cancelled and restored
to the original maximum volume indication value MV(
stored in step S1 (step S11). The present routine ends and the
process returns to the original routine.

10282] When the stop button 54 is not depressed, it is
determined whether the reproduction button 35 1s depressed
or not (step S12). Since the reproduction button 335 serves as
a confirmation button, the maximum volume indication
value MV changed 1n the above steps S2 to S9 1s effective.
Thus, the present routine ends and the process returns to the
original routine.

[0283] When the reproduction button 55 is not depressed
in step S12, it 1s determined whether a given period of time
elapses after the operation button is last operated (step S13).
Specifically, the given period of time 1s considered to be
about 10 seconds. The given period of time 1s not limited to
the numeric value. It 1s needless to say that 1t can be set
appropriately 1n consideration of other circumstances such
as operability.

10284] When it is determined that the given period of time
does not elapse, the flow returns to step S2 and the above
process 1s repeated.
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[0285] The first embodiment of the present invention has
been described. The present invention 1s not limited to the
embodiment. Needless to say, various modifications and
changes can be made without departing from the scope of
the subject matter of the present invention. In the foregoing
embodiment, the maximum reproduction level 1s set 1 the
player mode. However, the present invention is effective
even 1n a voice recording/reproducing apparatus having no
concepts of an operating mode if there 1s a possibility that a
reproduction level of data will be relatively higher than that
of other data when the former data i1s reproduced. For
example, when such a possibility is raised by the coding
scheme of data to be reproduced, the maximum reproduction
level can be set 1n accordance with the coding scheme.
Further, when the above problem is caused 1n accordance
with folders 1n which data to be reproduced 1s stored, the
maximum reproduction level can be set 1n each of the
folders. The maximum reproduction level can also be set by
checking a file header of data to be reproduced and detecting
the attribute of the data to be reproduced.

[0286] (Second Embodiment)

[10287] According to the foregoing first embodiment, when
the recording button 53 1s depressed in the player mode, only
the alarm 1s 1ssued. In the second embodiment, however,
recording can be performed 1n this case.

[10288] FIG. 24 is a flowchart explaining a P/REC process
that 1s executed when the recording button 53 1s depressed
in the player mode.

[10289] The P/REC process i1s executed when no operation
1s performed 1n the player mode or when no operation 1s
performed by an operating button or the like or when the
recording button 53 1s depressed during the reproduction of
a voice file 1n the player mode.

[10290] First, in step S141, it is determined whether a
memory card 117 1s writable or not or whether 1t 1s write-
protected or whether the memory card 117 has a recordable
space. When the memory card 1s not writable, the flow
advances to step S142, in which an alarm 1s 1ssued from the
speaker 63 and a warning thereof 1s displayed. After that, the
flow goes out of the present routine. While a voice file 1s
being reproduced i1n this time, the process 1s continued
without particularly stopping the reproduction.

[0291] When it is determined that the memory card 117 is
writable 1n step S141, the flow goes to step S143, 1n which
the operating mode 1s switched to the recorder mode and a
warning that the card 1s recordable 1s given. More specifi-
cally, an alarm 1s output from the speaker 63 and a display
showing that the operating mode 1s switched to the recorder
mode 1s made on the main display 52.

[10292] After that, when an operation such as reproduction
of a voice file 1s performed, the flow shifts to step S144 to
stop the operation. In step S145, the operating mode 1is
switched from the player mode to the recorder mode and
then a file number that 1s newly added when the recording
button 53 1s depressed 1s displayed. In the second embodi-

ment, a new lile 1s added to the last file of a given folder
(referred to as folder A).

[10293] In step S146, it is determined whether the record-
ing button 53 1s depressed again. When 1t 1s determined that
the recording button 33 1s depressed again, the flow goes to
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step S147, in which voice data starts to be recorded 1n DSS
format with the file number described above. The values
preset 1n the recorder mode are used as they are for various
settings such as the sensitivity of the mike and the recording
mode.

10294] After recording is newly started, it 1s determined
whether the recording button 33 1s depressed again in step
S148. When 1t 1s determined that the recording button 53 1s
depressed again, the flow advances to step S149. If a voice
recording process 1s performed 1n this state, 1t stops tempo-
rarily. If the voice recording process stops temporarily, an
operation of releasing the temporal stop 1s performed.

10295] When it is determined that the recording button 53
1s not depressed again 1n step S148, the flow moves to step
S150 to determine whether the memory card 117 sill has a
space area. It it 1s determined that the memory card 117 has
no spare area, the tflow goes to step S151, 1n which an alarm
1s 1ssued and a warning thereof 1s displayed.

[0296] On the other hand, when it is determined that the
memory card still has a space area 1n step S150, the flow
advances to step S152 to determine whether the stop button
54 1s depressed or not. When 1t 1s determined that the stop
button 54 1s not depressed, the flow goes to step S148 and
the above process 1s repeated.

0297] When the stop button 54 is depressed in step S152

and after a warning 1s displayed 1n step S151, the flow goes
to step S153 to stop a new recording operation.

0298] When it is determined that the recording button 53
1s not depressed 1n step S146, the flow goes to step S154 to
determine whether the stop button 54 1s depressed. In step
S155, 1t 1s determined whether a given period of time elapses
alter the recording button 53 1s depressed first or the P/REC
process 1s started.

[10299] When the stop button 354 is not depressed or the
orven period of time does not elapse, the flow goes to step
S146 to repeatedly determine whether the recording button
53 1s depressed. In contrast, when the new recording opera-
tion 1s stopped or the stop button 54 1s depressed 1n step
S154 or a given period of time has elapsed 1n step S1135, the
flow goes to step S156 to determine the state of the operating
mode switch 69.

0300] When the operating mode switch 69 is located in
the position of the recorder mode 1 step S156, the flow goes
to step S157 and the current position information of a file 1s
moved to the top of the last file of a given folder. If a new
file 1s recorded, 1t 1s the last one; therefore, the current
position information 1s moved to the top of the new file. The
P/REC process ends and then the flow goes to the R/S
process (step S601 in the flowchart shown in FIG. 6).

[0301] When the operating mode switch 69 1s set in the
player mode, the flow goes to step S158, in which an alarm
showing that the operating mode 1s restored to the player
mode 15 1ssued and a warning thereof 1s displayed. Then, the
operating mode 1s switched to the player mode 1n step S159.

10302] In step S160, the current position of the file is
moved to the top of the original file before the P/REC
process 1s started, and the flow shifts to step S1901 of the

flowchart shown 1in FIG. 11.

[0303] In the second embodiment, since an operating
mode 15 set by the operating mode switch 69, the state 1s
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discriminated to determine an operating mode after comple-
fion of recording, thereby preventing a mismatch from
occurring between the position of the operating mode switch
69 and the actual operating mode after the P/REC process.
However, 1n order to set the operating mode, not a slide
switch as 1n the second embodiment but a push button switch
can be used. The operating mode can be set 1n accordance
with the number of depressions of the push button switch. In
this case, the operating mode can be restored to the original
player mode without any determination as performed 1n step
S156 or the recorder mode can be continued.

[0304] In the second embodiment, a new file is added to
the last file of folder A. The present invention 1s not limited
to this. For example it can be added to the last file of folder
C. If a user can define a menu setting by himself or herselt,
he or she can easily operate the apparatus.

[0305] If it is determined where voice data 1s stored after
it 1s recorded, the voice data can be put 1n a desired folder
as determined.

0306] (Third Embodiment)

0307] The third embodiment of the present invention is
another embodiment directed to the alarm reproduction
Process.

[0308] FIG. 25 is a flowchart showing an alarm repro-
duction process. The alarm reproduction process 1s executed

when alarm reproduction time comes during the R/S process
shown 1n FIG. 6 and the P/S process shown m FIG. 11.

[0309] First, an alarm is issued from the speaker 63 (step
S1001). Then, it is determined whether a given period of
time elapses after the alarm reproduction process starts (step
S1002). In the third embodiment, the period of time is set at
10 minutes; however, 1t has only to be decided 1n consid-
eration of various reasons.

[0310] When it is determined that the given period of time
does not elapse, 1t 1s determined whether a given operation
button is depressed or not (step S1003). The given operation
button means an operation button provided on the front of
the main body 51, such as the recording button 53 and the
stop button 54 and an operation button provided on that side
of the main body 51 on which the reproduction Button 55 is
arranged. In consideration of various reasons, however,
either the operation button provided on the front of the main
body 51 or the operation button provided on one side of the
main body 51 can be used as the given button. Further, only
a specific button can be chosen from these buttons as the
grven button.

[0311] When it is determined that the given operation
button 1s not depressed, the flow returns to step S1002 to
repeat the above process until the given period of time
clapses or the given operation button 1s depressed. When 1t
1s determined that the given period of time has elapsed, the
output of the alarm is stopped (step S1004) and the flow
returns to the original routine.

[0312] When the given operation button 1s depressed, the
output of the alarm is stopped (step S1005) to determine
whether there is a file to be alarm-reproduced (step S1006).
When there 1s no file to be alarm-reproduced because the
memory card 117 1s removed from the main body or a target
file 1s erased, a warning that there i1s no file to be alarm-
reproduced 1s 1ssued. When the given period of time elapses
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or the given operation button 1s depressed, the warning 1s
stopped (step S1007) and the flow returns to the original
routine.

[0313] When it is determined that there 1s a file to be
alarm-reproduced, it 1s determined whether the operating
mode is set in a mode for reproducing the file (step S1008).
For example, an MP3 file 1s set as the file to be alarm-
reproduced and the current operating mode 1s set 1n the
recorder mode, or a DSS file 1s set as the file to be
alarm-reproduced and the current operating mode 1s set 1n
the player mode. When 1t 1s determined that these modes do
not correspond to the file to be alarm-reproduced, they are
switched to a mode corresponding to the file (step S1009).
After the operating mode 1s switched to the mode corre-
sponding to the file to be alarm-reproduced, the reproduction

of the file 1s started (step S1010).

|0314] Itis determined whether a given operation button is
depressed or not during the reproduction of the file to be
alarm-reproduced (step S1011). When the given operation
button 1s not depressed, 1t 1s determined whether the repro-
duction 1s performed to the end of the file (step S1012). The
above steps S1011 and S1012 are repeated until YES 1s
obtained from one of these steps. If YES 1s obtained, the
reproduction of the file is stopped (step S1013).

|0315] When the operating mode is changed by the pro-
cess 1n step S1009, it is reset (step S1040). The current
position 1information of the file 1s moved to the top of the
original file before the alarm reproduction process 1is
executed (step S1015). The alarm reproduction process ends
and the flow returns to the original process routine.

[0316] The operating mode is restored in step S1014.
When the operating mode switch 69 1s a slide switch, it can
be thought that the operating mode switch 69 1s changed
during the alarm reproduction. Consequently, the operating
mode 1s not restored up to the process of step S1014, but
when the alarm reproduction 1s completed, the state of the
operating mode switch 69 can be detected to set the oper-
ating mode.

[0317] In this case, the current position information of the
file has only to be moved to the top of the first file or the top
of the file that has been alarm-reproduced.

[0318] FIG. 26 1s a diagram of the main display 52 in a
warning operation in step S1007 during the alarm reproduc-
tion process. This display 1s made if a file to be alarm-
reproduced cannot be accessed when alarm reproduction
fime comes.

[0319] The displays D04 and DO0S allow an operator to
know which 1s a file to be alarm-reproduced. “NO FILE”

indicating that there 1s no file 1s displayed 1n that portion of
Display D08 where a file name 1s usually displayed. The
entire displayed screen blinks for a given period of time to
strongly 1inform the operator that there 1s no file.

0320] (Fourth Embodiment)

0321] The fourth embodiment of the present invention is
another embodiment directed to the reproduction level
adjustment. In the fourth embodiment, the same reproduc-
tion level adjustment table 1s used 1n both the recorder and
player modes. In other words, the set attenuation value of the
recorder mode of the reproduction level adjustment table
shown 1 FIG. 21 1s used in both the recorder and player
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modes. A flag F for detecting a change from the recorder
mode to the player mode 1s used.

[10322] FIG. 27 is a main flowchart of the fourth embodi-
ment. Since steps SS501 to S509 are the same as those of the
first embodiment, their descriptions are omitted.

[10323] In step S520, it is determined whether the recorder
mode 1s switched to the player mode. If it 1s determined that
the recorder mode 1s switched to the player mode, the tlow
ogoes to step S521 to set “17 to the flag F. The flow then goes
to step S507. If not, the flow advances to step S507 without
setting “1” to the flag F.

10324] FIG. 28 is a chart showing a flow of a reproduction
process executed when the reproduction button 355 1s
depressed in the P/S process. As shown in FIG. 28, when the
operating mode 1s set 1n the reproduction mode, 1t 1s deter-
mined whether “1” 1s set 1 the flag F 1n step S30. If “17 1s
set 1n the flag F, the flow goes to step S32 to determine
whether the index value of volume for reproduction 1s six or
more or determines a warning volume value. The determi-
nation level of the volume indication value 1s 18. If the
indication value of volume for reproduction i1s six or more,
the flow goes to step S34 to give a warning that the index
value of volume for reproduction i1s six or more. This
warning can be displayed on the screen or given by a beep
or the like. A user has only to notice the warning. After the
warning 1s given 1n step S34, the flow advances to step S36
to encourage a user to determine whether to perform repro-
duction. If the reproduction button 55 i1s depressed, the tlow
goes to step S38 to perform reproduction.

10325] If the reproduction button 55 is not depressed in
step S36, the tlow moves to step S42 to determine whether
the stop button 54 1s depressed or not. When 1t 1s determined
that the stop button 54 1s depressed in step S42, the process
ends and the flow returns to the original flowchart. When 1t
1s determined that the stop button 54 1s not depressed, the
flow returns to step S36. In other words, the determination
of steps S36 and S42 1s repeated until one of the reproduc-
tion button 35 and the stop button 54 1s depressed. After the
reproduction 1n step S38, the flow goes to step S40 and the
flag F 1s restored to “0”. The process ends.

[0326] In the fourth embodiment, the warning volume
value is described as a fixed value (index value 6, volume
indication value 18). The present invention is not limited to
this. For example, a user can change the warning volume
value to a desired value by storing it 1n the built-in memory
22 as a variable value and adding a step of changing the
warning volume value 1 the menu setting process. Further,
in the same structure, a user can decide 1n the menu setting
process whether to execute the process 1n steps S30 to S36
and change the flow of the reproduction process shown 1n
FIG. 28 so as to skip the process 1n steps S30 to S36 before
step S30 1n accordance with the setting.

[0327] As described above, according to the embodiments
of the present 1nvention, even when a reproduction volume
1s very high, a warning is given to a user to decide whether
to perform reproduction. When a reproduction volume value
1s higher than intended by the user, it 1s lowered and thus
data can be reproduced at the user’s intended reproduction
volume value.

|0328] Additional advantages and modifications will
readily occur to those skilled in the art. Therefore, the
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invention 1n 1ts broader aspects 1s not limited to the speciiic
details and representative embodiments shown and
described herein. Accordingly, various modifications may be
made without departing from the spirit or scope of the
general inventive concept as defined by the appended claims
and their equivalents.

What 1s claimed 1s:

1. A data recording and reproducing apparatus having a
reproduction-only mode capable of reproducing a voice file
and a recording and reproducing mode capable of recording
and reproducing a voice file as an operating mode, com-
prising:

operating mode switching means for automatically
switching the operating mode to the recording and
reproducing mode when an instruction to record a voice
file 1s given 1n the reproduction-only mode; and

recording means for recording the voice file after the
operating mode 1s switched to the reproduction-only
mode.

2. A data recording and reproducing apparatus having a
first operating mode capable of processing a voice file coded
by a first coding scheme and a second operating mode
capable of processing a voice file coded by a second coding
scheme, comprising:

operating mode switching means for automatically
switching an operating mode to the second operating
mode when an 1nstruction to record a voice file 1s given
in the first operating mode; and

recording means for recording the voice file by the second
coding scheme after the operating mode 1s switched to
the second operating mode.

3. The data recording and reproducing apparatus accord-
ing to claim 2, further comprising restoring means for
automatically restoring the operating mode to the first oper-
ating mode when the voice file 1s completely recorded.

4. The data recording and reproducing apparatus accord-
ing to claim 2, further comprising:

an operating mode setting member which sets an operat-
ing mode manually;

detecting means for detecting the operating mode set by
the operating mode setting member when the voice file
1s completely recorded; and

operating mode setting means for setting the operating
mode 1n accordance with a detection result of the
detecting means.
5. The data recording and reproducing apparatus accord-
ing to claim 2, further comprising;:

detecting means for detecting whether a voice file can be
recorded on a recording medium; and

inhibiting means for inhibiting the operating mode
switching means from switching the operating mode to
the second operating mode when the detecting means
detects that the voice file cannot be recorded on the
recording medium.
6. A data recording and reproducing apparatus compris-
Ing:

search means for fast-forwarding or fast-reversing voice
data;

Oct. 31, 2002

reproducing means for reproducing voice data; and

control means for controlling reproduction of the fast-
forwarded or fast-reversed voice data 1n accordance
with a coding scheme of the voice data.

7. The data recording and reproducing apparatus accord-
ing to claim 6, wherein the control means changes a repro-
duction method of the fast-forwarded or fast-reversed voice
data 1n accordance with the coding scheme of the voice data.

8. A data recording and reproducing apparatus having a
player mode serving as an operating mode exclusively for
reproduction of voice data and a recorder mode serving as an
operating mode capable of recording and reproducing voice
data, comprising:

scarch means for fast-forwarding or fast-reversing voice
data;

reproducing means for reproducing voice data; and

control means for controlling reproduction of the fast-
forwarded or fast-reversed voice data in accordance
with the operating modes.

9. The data recording and reproducing apparatus accord-
ing to claim 8, wherein the control means controls whether
the fast-forwarded or fast-reversed voice data 1s reproduced
in accordance with the operating modes.

10. The data recording and reproducing apparatus accord-
ing to claim 9, wherein the control means controls the
reproduction so as to reproduce the voice data when the
voice data 1s fast-forwarded or fast-reversed 1n the recorder
mode.

11. A data recording and reproducing apparatus which
records and reproduces a plurality of types of audio data,
comprising:

setting means for setting an upper limit of a reproduction

level of at least one of the plurality of types of audio
data;

reproduction level adjusting means for indicating a repro-
duction level of the audio data; and

reproduction level control means for controlling a repro-
duction level indicated by the reproduction level adjust-
ing means such that the reproduction level is the upper
limit when the reproduction level exceeds the upper
limit when said at least one of the plurality of types of
audio data 1s reproduced.

12. The data recording and reproducing apparatus accord-
ing to claim 11, wherein the plurality of types of audio data
include voice data and music data, and the setting means sets
an upper limit of a reproduction level at which the music
data 1s reproduced.

13. The data recording and reproducing apparatus accord-
ing to claim 11, wherein the plurality of types of audio data
include first coded data and second coded data whose sound
quality 1s higher than that of the first coded data, and the
setting means sets an upper limit of a reproduction level at
which the second coded data 1s reproduced.

14. The data recording and reproducing apparatus accord-
ing to claim 11, further comprising warning means for
oving a given warning when the reproduction level 1ndi-
cated by the reproduction level adjusting means exceeds the
upper limit when said at least one type of audio data 1s
reproduced.

15. A data recording and reproducing apparatus having a
first operating mode capable of recording and reproducing
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an audio signal and a second operating mode exclusively for
reproducing an audio signal, comprising setting means for
setting an upper limit of a reproduction level when audio
data 1s reproduced 1n the second operating mode.

16. A data recording and reproducing apparatus having a
first operating mode capable of processing first coded data
and a second operating mode capable of processing second
data whose sound quality i1s higher than that of the first
coded data, comprising:

warning means for giving a warning when a volume value
1s a given value or more when an operating mode 1s
shifted to the above operating mode; and

inhibiting means for inhibiting voice data from being

reproduced until a given operation 1s performed when

the volume value 1s the given value or more when the

operating mode 1s shifted to the above operating mode.

17. A data recording and reproducing apparatus having a

first operating mode capable of processing first coded data

and a second operating mode capable of processing second

data whose sound quality i1s higher than that of the first
coded data, comprising:

warning means for giving a warning when a volume value
1s a given value or more when an operating mode 1s
shifted to the above operating mode,

wherein the warning means gives the warning and the
inhibiting means inhibits the reproduction only when
the first operating mode 1s shifted to the second oper-
ating mode.

18. A data recording and reproducing apparatus having a
first operating mode capable of processing 115 first coded
data and a second operating mode capable of processing
second data whose sound quality 1s higher than that of the
first coded data, comprising;:

warning means for giving a warning when a volume value
1s a given value or more when an operating mode 1s
shifted to the above operating mode; and

releasing means for releasing inhibition of reproduction of
the voice data when the volume value 1s set to the given
value or less while the reproduction of voice data 1s
being 1nhibited.

19. A data reproducing apparatus having a first operating
mode capable of reproducing a voice file coded by a first
coding scheme and a second operating mode capable of
reproducing a voice lile coded by a second coding scheme,
comprising:

fime setting means for setting arbitrary set time;
selecting means for selecting an arbitrary voice file;
reproducing means for reproducing a voice file;

control means for performing control to reproduce the
selected voice file when an operating mode 1n which
the set time comes corresponds to an operating mode
capable of reproducing the selected voice {ile; and

warning means for giving a warning when the operating

mode 1n which the set time comes differs from the

operating mode capable of reproducing the selected
voice file.

20. The data reproducing apparatus according to claim 19,

further comprising alarm output means for outputting an

alarm and wherein the control means for performing control
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to output an alarm when the set time comes and then
reproduce the selected voice file 1n the mode capable of
reproducing the selected voice file after a given operation
button of the data reproducing apparatus 1s depressed.

21. The data reproducing apparatus according to claim 19,
wherein when the operating mode differs from the mode
capable of reproducing the selected voice file, the control
means 1nhibits the selected voice file from being reproduced
until the operating mode becomes equal to the mode capable
of reproducing the selected voice file and ends the warning
when the operating mode becomes equal to the mode
capable of reproducing the selected voice file.

22. A data reproducing apparatus capable of recording a
first voice file processable only 1n a first operating mode and
a second voice file processable only 1in a second operating
mode, comprising:

time setting means for setting arbitrary set time;
selecting means for selecting an arbitrary voice file;

reproducing means for reproducing a voice file;

control means for performing control to reproduce the
selected voice file when an operating mode 1n which
the set time comes corresponds to an operating mode
corresponding to the selected voice file; and

warning means for giving a warning when the operating
mode 1n which the set time comes differs from the
operating mode capable of reproducing the selected
voice file.

23. The data reproducing apparatus according to claim 22,
further comprising alarm output means for outputting an
alarm and wherein the control means for performing control
to output an alarm when the set time comes and then
reproduce the selected voice file 1 the operating mode
corresponding to the selected voice file after a given opera-
tion button of the data reproducing apparatus 1s depressed.

24. A data reproducing apparatus having a first operating
mode capable of reproducing a voice file coded by a first
coding scheme and a second operating mode capable of
reproducing a voice lile coded by a second coding scheme,
comprising:

time setting means for setting arbitrary set time;
selecting means for selecting an arbitrary voice file;
reproducing means for reproducing a voice file; and

control means for performing control to reproduce the
selected voice file when an operating mode 1s an
operating mode capable of reproducing the selected
voice fille when the set time comes, and change the
operating mode to an operating mode corresponding to
the selected voice file when the operating mode 1s not
the an operating mode capable of reproducing the
selected voice file and then reproduce the selected
voice file.

25. A data reproducing apparatus capable of recording a
first voice file processable only 1n a first operating mode and
a second voice file processable only 1n a second operating,
mode, comprising:

time setting means for setting arbitrary set time;
selecting means for selecting an arbitrary voice file;

reproducing means for reproducing a voice file; and
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control means for performing control to reproduce the restoring the operating mode after the selected voice file 1s
selected voice file when an operating mode 1s an completely reproduced when the control means changes the
operating mode corresponds to the selected voice file operating mode.
when the set time comes, and changes the operating 27. The data reproducing apparatus according to claim 25,
mode to the operating mode corresponding to the further comprising operating mode shifting means for deter-
selected voice file when the operating mode 1s not the mining a state of an operating mode setting means.af‘ter the
operating mode corresponding to the selected voice file selecteﬁd voice file 1s complete}y reproduced and sh1ft1ng the
and then reproducing the selected voice file. operating mode to an operating mode corresponding to a

26. The data reproducing apparatus according to claim 25, setting of the operating mode seiting means.

further comprising operating mode restoring means for £ % % % %
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