10 March-2005 HAND HELD TELEPHONE SET AND AUDI O PROCESSI NG METHOD

- BACKGROUND THE | NVENTI ON: Field of the Invention The preﬁfnﬁnquﬁﬁtion
relates to a hand hel d tel ephone set and an audi o processing nethod
suitably ,applied to a hand held tel ephone set having a nusic playback

- function capable of listening to a stereo nusic by a both-ear nount type
-ear phone. Description of the Related Art In recent years, there has been
frequently used a hand held tel ephone set conprising nultiple functions
~such as an HAND RELdI TEBEPFRONBEETA DD AHBA®. PRQEH Gon as well as
a tel ephone function.. For exanple, a single-ear nount type earphone

m crophone is connected to the hAMBTHRO® t el ephone set. so that a user can
. comunicate with a counterpart by using this earphone w thout holding the
- tel ephone set nmin body. Fig. 1 is an imaginary view showi ng an exenpl ary
configuration of a hand held tel ephone set 10 with an ‘ear phone nicrophone

according to prior aBACKGROUNINGhgWE EXeENTEONet - 10 shown in Fig. 1,

~a liquid crystal display 23 is nounted upwardly on its -full face so as to
. di spl ay prRe ROBPERE A@entRIyePhONe nunber, a. nessage, or various contents of
~information and the.like. An earphone termnal (jack) 20 is nmounted to a
. right side of aT,HPgREs&ﬁsiinR/ieﬁﬁoﬁfrélﬁ‘&s' ﬂoqwhgnﬁrlye‘-iﬂ&bl 'kﬁﬁﬂeaé’et%)n(ﬁo as to
~nmount a pl ug 97 provided at one end of an 10 March 2005 _
an audio processing method suitably applied to a hand held telephone set
héving. a music playbaék functioﬁ cé.pable of listening to a stereo music |
by a both-ear mount type earphone. |
N .!lggg'rip;ign‘ of the Related Arx
In recent'years,-there has been frequehtlsr used a hand held
: telephone set comprising multiple functions such as an inforrﬁat_ion
séarch function or .Va hand free function as -well. as _arte'le'ph_one function.
For example, a single-ear mount tjpe earphone mi’crobh'one' is conﬁected
tc; the 'hé_nd_hel'd telephone set Sé that a user can conimunicate with a -
coun’terﬁart by using this earphone without hoiding the telephone set
mahrbody. |
.F-ig. 1 i.s an im.ag.'inary v.iew.showingr an exemplary
configuration of a hand held telephone set 10 with an .ea'rph(‘)ne '
lmicrophone'according to prior art. | Tn the hand held felephbne set 10
- shown in Fig. I, a liqui-d' cfystal display 23 is mounted upwarcﬁy on its |
_.full face so as to display a counterpart t_elephone*nur’nber, a message, or
various contents of information and tﬂe liké. An earphdne terminal
V(jack) 20 _is_mountéd to a right side of a _m;)unt position of thé liquid

crystal display 23 so as to mount a plug 97 provided at one end of an
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ear phone cabl.e 96. A normal single-ear nount type earphone 94 is provided
at the other . end of this earphone cable 96, ‘and a nicroRy@g% 05S .
provided at an internedi ate position of a cable that reaches thi's earphone
94. Cccasionally, these earphone 94 and m crophone 95 are generally
- referred to as an earphone / m crophone. The earphone 94 is used as a

tel ephone receiver during response to a phone call so as to output a
_nmonophoni ¢ audio. . The m crophone 95 acquires the anmbient sound or is
used as g, eipidWd ng response to a phone call. A small sized speaker
24 for a tel ephone receiver ‘is mounted upwardly of the liquid crystal

display 23. WeR an ear gggg@.éﬁ? 8k {HY gﬂmﬁ% §@‘i‘§'§?69ﬁfetd aPitli 0 is

out put during response phone cal [~ ion, an antenna 26 is

ted th ' f f del one. L 1y b tri
aves afbPs SRLAP PR S fighely Se G iR P ATcIShuRy SraRta A ot ©
ntr id crﬁ/steab4di splay 23 to be

 shown). A .key array 27 for c Lling this |iqu
- di spl ay88 lflgé/rﬁb?fﬁf‘- dp?%'th[hg%)tae?ae ﬁotﬁgt $&te iﬁ“%&é{? i §"key array 27
consi-stg, of nu ic, keys to and, synbol, keys_# and . * so as to be
~ oper at e H5P5! %E@erthes%%?&fqnes?%ead‘ ?%ﬁﬂ‘[lﬂ{gg% #Brgeéle%lé%ker i s nount ed
- downwardly of the key array,??._Vhen an eaighone is not nounted, the
. user' sTHEATY 1% 23 @NRATBEOREY i MiFOL888se B £2pRRARE ¢4115 USkd 2bPerat i on
button 25 is mounted between the liquid crystal_ display 23 and the -key
array 2telephane gecqinpndusiid BRSRORSEHCO RBOPEFALFP 39 EOLREPUSFer at i on. For
‘exanmpl e, a volune is increased or decreased by.so called volume controlling
t he opem@miophopit eudi®s. The MiettPpDs95 acquires the ambient sound or
is used as a speaker during réISponse to a phone call. A small sized
spééker 24 for a telephone receiver is mounted upwardly of the liquid
crystal display 23. When an earphone is not mounted, the counterpart
‘audio is output during r‘esponsé to a phone call.
In addition, an antenna 26 is mounted to_t'he.'uppef left of the
' t_eleph'one set main body, and electric waves are transmitted to and
received from a radio .base station (not shc')\'vr_l').‘ A key array 27 for
controlling this liquid crystal display 23 to be displayed is mounted to
_the telephone set main body. This key array72.7 consists of numeric
keys 0 to 9 and symbol keys # and * so as to be operated ﬁy.a user.
| A small sized microphone 28 for a Spe_akef,is mqunte.d
doanafdly of the key arfay 27. When an'ea:phoﬁe 18 not*moﬁnted, the
user's aud'io-is detected during response to a phone call. An operation - .
button 25 is mounted between the liquid i:rystal- display 23 and the key
~afray 27 so as to input-operation information during user operation.
For example, a volume is increased or decreased by‘so_'c'alléd. volume

controlling the operation button 25.
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Fig. 2 is a block diagramdepicting an exenplary internal configuration of
an audi o processing unit 1 with a side sound superp03|tkﬁMaquﬁb onin a
hand hel d tel ephone set 10. The audio processing unit 1 own'imn Fig. 2 has
an anplifier 7 capable of being volune controlled by the operation button
25. In the hand held telephone set 10, audio information -DIN /. DOUT
transmtted / received through a radio base station is a nonophonic audio
with a | ow frequency bandw dth (300 Hz to ‘3,400 Hz). Nanely, digital audi o

‘information DOUFigegddedblduk diageami depigtisiggamlexpydessiimgroni t 5 is out put
~to adigital / analog (DA). converter 6 through a. nmixer 9. In the DA -

conver t efor@igahtioh &Hen diuglisd Procasdi unif orwithi #RidsBuhas been converted
i'nto an anal og audi o signal BOUT, the converted signal is converted into a

proper ag ?'e?pd:ﬁﬁ@ln Minci ANi RAMAd BE1d/tcl dPROne 88t 202l OPhaUMideo si gnal o
(her ei naf referred to as a downward audi o signal) SOJT is output to an

ear phone,3de{Hh QUG @ SRR h N oCaPRed £1Qran§f)l1@3rt7h§aﬁm@roﬂ7@élﬂﬁ the
nmi crophone 95 i3 connected to the anplifier 2 through an earphone terninal

20. The%la S t9o§b@rb§) n%he( B?E:edtﬁﬁ{ Bﬁfmnr@é er rﬁdtﬂe%m aR1¢pward audi o

si gnal ) |nc rent sound SINis anmplified, and then, is output

‘to an aqeide%%onedgefe'1toa'aﬁd<lé/19}oﬁ9m853f{1vn§gdd&rg L AR RONYELdiGEa S, an

si gnal I's converte ormation DIN,

and the@hréﬁs hog Qg Bgs@s &gﬁ%ﬁsrﬁbgg?]?&gﬂaéuﬁ Ofrﬁﬁls%l ngwuﬂ' uencg?Ah_en a

connect i-on” pol nt “bet ween’ conve FHhG ransm ssi o si gnal
,proce$3| d%}qld%h ﬁu’)&}sz '39905‘%2) p a si dg sound 10 .I\/arch ‘2005

Namely, digital audio information Dout decoded by a
receiving signal proce‘ssiﬁg unit 5 is output to a digital / analog (D/A)'
converter 6 through a mixer 9. In the D/A converter 6, after'the digital
audio informat.ion DouT .ha's .t.)ee.n .cronverted into an analog audio signal
Sour, the converted signal is coﬁverted into a pfoper audio level with an
| amplifier 7. Then, an‘a'nai‘og audio signal (hereinafter, referred to as a
- downward aundio sigﬁal) Sout is output to an earphone 94 through a
coupling capacitor C.
On the other han;i, the microphqn'e 95 is connected to the
- amplifier 2 through an earphone terr’ninal_ZO.r- Then, an .aﬁdi'o signal- |
('hereinafter, referred to,é_ls an upward audio signal) inclu'(.ii_ng.the
.ambi'ent souﬁd SIN is amplified, and t.h'en, 1s oufput to an-aﬁalog / digital
| (A/D) converter 3. In the A/D convertel:' 3, an ahalog éudio signé.-l Sin -
is converted into digital audio info'rmétibn DIN, and then, i.s_ output to a
transmission signal procéssiﬁg unit 4. a
W_he'n a connection point fbetween-the A/D converter 3 and fhe

L] (L]

transmission signal processing unit 4 is defined as P, a side sound




anpli-fier 8 is connected between the connection point "p" and the m xer 9,
and then,. the upward audi o i nformation DOUT i ncl uding tn)eMg]%BiZ%Bg sound. i s
anplified so as to be delivered to the mxer 9. In the mXxer 9, part of
the audio information SIN‘including the anbient sound is conbined with the
downward audi o information ROUT. In the side sound anplifier 8 a gainis

" fixed by a side sound control .signal Si' from a control device 51 so as to

- fix the.signal |evel of the anbient. sound (hereinafter, referred to as a
" si-de soungliféweB)is chhirecisd because thhieonypetioofp@at plpdrendctirnected to t he
earphone termnal 20 is directed to a single-ear nmount. type earphone 94,
~and t hevaghiahtns oundpeandha dasinfyrmadoaddorednhyuding dtchembeart :
(hereinafter, referred to as an anbi ent sound superposition function). In
the neapbuh®.is abanfikd sonaghd Yevidlieraddadiher Atet 9. subhtigsmikend, held
tel ephone set 10 having an audi o playback function incorporated therein
are . popghalof Bdal fidPaiforfilitain SiNeheluding tHE QM BEntNOREAJII@ Use a bot h-ear

~_mount type, i.e., stereo type earphone / ~—microphone. In such type of

~ highly ¥ahisenadldaeh RhOWRIawhid bidiPiffatallén DWéT Whanenadytilizes a
tel ephone function, one can play back a nonophonic audi o; and when one

utilize i G: b s i , ' r udi o.
%@J&;}Aﬁi iRLA¥D3CKG &%@%&e pg a g@pm@kaxtm%g@ssp £0m?

However, use of the hand e set 1.0, as conpared with a

time when g Siindliceal EDURC ARGHEATBIONG el JF GleORRBNE AR N9 &

nmonophoni ¢ audi 0 I S nou en a ear nount type earphone /

LR, 180 B £ BB 5 BRI ol o5 o

o of earphbne con.nec'téd' to the earphone terminal 20 is directed to a . -
single-ear méun;c_ type eafﬁhone 94, and the ambient sound can be 'easily
re_c_ogpize.d by the other ea,r. (hereinafter, referred to as an ar_nbient sound
'Superp.o.sition -flin(':tion)'. . | |

In the meantime,.recently, highly value added products such as

hand held.t.el‘lephoﬁe' set 10 having an éﬁdio playback functi__on'
incorporated therein ﬁre poi)ulér_, and in particular, there is a groiwing
need to use a both-ear mount type, i.e., stereo typ'e earphone /
microphqne. In such type of highly value added prqduct, it is
p‘referablc t'hat,' when one u_tilrizes a telephone functi-dn,. one can play

“back a monophon_ic_audio; and whien one utilizes a music playb‘éck

: func't.ion, one can play back a sterréo audio.

.However, dhriﬁg use of the hand held 'teiephone set ..1-0, as
compared with a tix.nre when a_sing_ie-ear mount type ezlirphé_ne. / |
'micr_ophone..ha__ndling a Iﬁo.nophoniq audio is rﬁounted, when a Eoth-ear
mount type earphone- /rmicrdphbne handiin‘g‘a stereo or monophonic

audio is mounted, ear holes of both__éars are covered with the earphorie_, -




whereby the user's sensitivity of the anbient sound is | owered. Therefore,
wWth respect to the both-ear nount type earphone / mcrophone, when an
anbi ent sound superposition function for the both- ear nmount type earphone
/ mcrophone is applied as is, the sensitivity of the anmbient sound is

| onered as conpared with the single-ear nount type. Thus, 10Mare¢h 2005,
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Dot h- oar SHBURPUR SE0 FETERARE 4 BAFTOROMT 5 GHBL 6 rBNGnALe ETSBILEAT: o t he
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accordance wth a first, aspect of the present invention, there is provided

a hand havkereanphsmptsisimade e appdy astecomheedphgnealmoshsoveringghphone,
t he hand hel d tel ephone set characterized by conprising: a tel ephone set

‘mai n bodyntigety: of botlmesrs totise hand held telephone set 10, this problem arises

significantly.

SUMMARY OF THE INVENTION

Example embodiments of the present invention may solve the
conventional problems.

The example embodiments of the present invention may
provide a hand held telephone set and an audio processing method capable
of, even in the case where either of the both-ear mount type and single-ear
mount type earphones is mounted to the telephone set main body unit,
‘automatically setting an optimal signal level of ambient sound according
to either of these earphones; and capable of, even in the case where a
stereo headphone almost covering ear holes of both ears is used, setting to
the ambient sound of proper level.

| In accordance with a first aspect of the present invention,
there is provided a hand held telephone set to be used by connecting at
least an ecarphone, the hand held telephone set characterized by
comprising:

a telephone set main body unit;




detecting neans for detecting which of a both-ear nount 'type ear p'hone and

a single-ear nount type earphone is nounted to the .tel n mai n
body unit; an anplifier for anplifying an anbient sound g@%&&@%ri ng the
sound to the earphone; and a control device for adjusting a signal |evel of
t he anbient sound output fromthe anplifier according to an output of the
detection neans. According to the hand held tel ephone set in an exanple

enbodi nent of the present inventiQn,.in the cas re,the hand he|d

Cel ephone set | 5 uSEIEGY'E SVER (i ddieelng SRl M B BOUR AT SBglfC: ed by
t he det eg{ lHc h 3 Hofe; O | - e mount
type ear g%%ﬁg’s S rr%\l%%td e% S?%gliehgal?gf(@plﬁgﬁfﬁgfﬁpmi n Somﬁulﬁ??ém l’#lee

anpl ifieﬁel@@hbhéiseﬁrﬁﬁgmgﬁﬂ;sound to be delivered to the earphone. The
control device controls thé signal |level of the anmbient sound output from
the anplifier accoadiamgplifieadopamplifyohgtaneatidiacttscamd ardielivie@ingxanpl e,

I n the case where the both-ear nount type earphone is nounted to the _

“t el ephonéhgsoundita thedprplons; andyain of the anplifier is increased,

t hereby inmproving the signal Jevel of, the anbient. sound, and in the case
where the single- eﬁrcc?ﬁiﬂ‘gnlt SW r pfidsingsa sigad; keye oft the aBighbne set

mai n body uni;t, th ain.of th nplifier i reduced, ereby | owering the
si gnal IéQEPdoqutPHg ﬁg?{ﬂi%lﬁtar%’ﬁﬁ%? W&F@P}% g‘? aphguﬁxb&iqf‘;{hesl ?f%ﬂnqnevel of

- the anbi %‘% sound according to earphone type can be autonatically set.

- Moreover, aﬁ‘e' optimal signal |level of the anmbient sound can be al ways

generated. According to the hand held telephone set in an example
embodiment of the present invention, in the case where the hand held
telephone set is used by connecting an earphone thereto, it is detected by
the detection means which of the both-ear mount type or single-ear
mount type earphones is mounted to the telephone set main body unit.
The amplifier amplifies the ambient sound to be delivered to the
carphone. The control device controls the signal level of the ambient
sound output from the amplifier according to an output of the detection
means. |
For example, in the case where the both-ear mount type
carphone is mounted to the telephone set main body unit, a gain of the
amplifier is increased, thereby improving the signal level of the ambient
sound, and in the case where the single-ear mount type earphone is
mounted to the telephone set main body unit, the gain of the amplifier is
reduced, thereby lowering the signal level of the ambient sound.
Therefore, the optimal signal level of the ambient sound
according to earphone type can be automatically set. Moreover, the
optimal signal level of fhe ambient sound can be always generated

6




6 10 March 2005 irrespective of the earphone volune. In this manner, even
in the case where a stereo headphone al nbst covering eaj§mascnsd for a
hand hel d tel ephone set, the anbient sound can be checked. In accordance
with a second aspect of the present invention, there is provided an audio
processi ng net hod i hand hel d tel ephone set to be used by connecting an
* ear phonel SSﬁeqtéYeeQchﬁé exPheaenvolage. b thisseieangndevepiscéestasg net hod

h terizzed in, that ' whi ch . of bot h- egr .nount type, ear phone
and o si MG PR RO e Eo e R B aS diredafad a@a;gahﬁﬁ@_ezet mai
bod I §a1 t | I S superposed on sai
e;rghgEgﬁeqeﬁgggl%g%t&ﬁ%lee%ﬂé@féhgfs tﬁﬁgngdr%péﬁﬁggg%%d i's gdj 5sted according to
sal d earphone typein Aeeardite wortt R3eBdAl AspEACEP RIS Brdhfaflyedtign exanpl e

enbodi ment of the present 1nvention, 1n the case ear nount

type ear pherecis providetesh aubito Provedsihgvneildid ine Rawd ¢rild selsphonkan be
I ncreased, and In the case where the single-ear nount type earphone is

nmount ed, sehto diegnstd byvednmécting aantarphbne donal tekephoae seswaned botlyer ef or e,
the optinmal signal |evel of the anmbient sound  according to earphone type
“can be atndnatdidappdicarocessingi methadecharastenizeéd inhshataspramierslya stereo

headphone SHISE SCRNLLIO AN [ asety or uhend el 4 1l sphone et e
el tel BafhomPH RRinthsh 300 B AR e SPHANY Hed) Wi B b@fectla® "
when the ambient sound is superposed on said earphone, the signal level

of the ambient sound is adjusted according to said earphone type.

According to the audio processing method in an example
embodiment of the present invention, in the case where the both-ear
mount type earphone is mounted, the signal level of the ambient sound

~ can be increased, and in the case where the single-ear mount type
carphone is mounted, the signal level of the ambient sound can be
lowered.

Therefore, the optimal signal level of the ambient sound
according to earphone type can be aﬁtomatically set. In this manner,
even in the case where a stereo headphone almost covering ears is used

for a hand held telephone set, the user can recognize the ambient sound.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is an imaginary view showing an exemplary

configuration of a hand held telephone set 10 with an earphone /




10 March 2005 m crophone according to prior art. Fig. 2 is a bl ock diagram
depicting -an exenplary internal configuration of an aud%g Qgﬁgg@ing unij t
.1 in the hand held tel ephone set 10. Fig. 3 is a block yéf pi cting
an exenpl ary configuration. of a hand held tel ephone set 100 according to
one enbodi nent of the present invention. Fig. 4 is a flow chart show ng an

. exanpl e of anbient sound superposition in the hand held tel ephone set 100.

Fig. 5 is an inmmginary view showi ng an exenplary configuration of a hand
hel d. t ePepHuHOSercAUHing A R{12% 8fteo ear phone / i crophone according to a
first enbodi ment of the present invention. Fig. 6 is a block diagram
" depicting an ex@igplZaisyaibdeek ipgrame iepgeting isgneesmp e yhigher tsél d t el ephone
set 101, Fig. 7 is a block diagram depicting an exenpl ary internal : :
confi gucanfiignrasfommauwdiwd jor presssising unitt ! 70 the hand helddtehepbiel ephone
- set. 101. Figs. 8Ato 8C are views each showi ng an exenplary circuit
-configusetl®n when an earphone term nal 22 and an earphone plug are .
.nmounted. Fig. 9 is an imaginary view showi ng an exanple of table contents
- of ROM 34. FigsFiglGAisandlododiagmenyidepscteme ansdxam plgrarcosmteyyhaioy - circuit
~configuration when another earphone plug is nounted. Fig. 11 is a block
di agr amyflepiacidi net dagel exesind aey 100tRcBadling to one embodiment of the '
~ present invention.
Fig. 4 is a flow chart showing an example of ambient sound .
superposition in the hand held‘telepho.ne set 100,
Fig. 5 is an imaginary view showing an exemplary
- configuration of a hand held telephone set 101 with a stereo earphone /
microphone according to a first embodiment of the present invention.
Fig. 6 is a block diagram depictihg an exemplary internal
configuration of the hand held telephone set 101.
Fig. 7is a bl_obk diagram depicting an exémplary internal
configuration of an audio processing unit 70 in the hand heid telephone
-sét_101.
Figs. 8A to 8C are views ea¢h showing an exemplary circuit
* configuration when an earphone terminal 22 and an earphone plug are
nibunte_d.
Fig. 9 is an imaginary view showing an example of table
contents of ROM 34,
Figs. 10A and 10B are views each showing an exemplary
_circait configuration when another earphone plug is mounted.

Fig. I1 is a block diagram depicting an exemplary internal




1 0 March 2005 configuration of ‘an audi o processing unit 70" in a hand held

'telephone set 102 according to a second enbodinent, Fig, ﬁé IS @g '

Jimagi nary view showi ng an exenplary ' configuration of a M4 Wﬂﬂo t el ephone
set 103 with a stereo headphone according to a third enbodi nent. _
DESCRI PTI ON. OF THE PREFERRED EMBCDI MENT One enbodi nent of a hand hel d

t el ephone set and an audi o processing nethod according to the present
invention will be described belowin detail referring to the acconmpanyi ng
dr awi ngsonfigayatohadiareaedib pRicgssRg enid M) ovle kdndhald tdppbonngetan

~ exenplary configuration of a hand held tel ephone set 100 according to one
~enbodi mdAg wfcorthimg pr esesondmmemedionentl n t he present enbodi nent, there is

~ provided a control device for controlling a signal |level of an ambient

sound accordi ngFig k2 both-iemginapuntew yhewingsamgkemedarynount type

ear phone. Even in the case where either of these earphones is nounted to

the tel ephfigarstédn i nhhadmeliditklephiche wptiotlvigi gnatrdeeheddporehe anbi ent

- sound accordi ng to earphone type can be automatically set. In addition, '

‘even i na¢herdeas eovheiiied @misd &mesnt. headphone al nost covering ears is used

for the hand held tel ephone set, the anbient sound can be recognized. A
hand hel d tel ephone set 100 shomn in Fig. 3 is used by connecting a -

. both-ear mount type or single-ear nount type earphone 17 or 18 thereto.

“The hand hel dpg)eRIPTICR 0 FOPHIPREF ERRE BMBBDIHIBRACH 2005
| One. embodiment of a hand ‘held telephone set and an audio
processing method according to the _p.resent invention will be described
below in detail referring to the accompanying drawings.
© (1) Embodiment 1 |
| Fig. 3 is a block d_iag_ram'depi-cting an exemplary configuration
“of a hand held telephone set 100 according to one eﬁlblodiment of the
present inventio-n‘.. |
| In the présent embodiment, there is proﬁded a control device
| for controlling a signal level of an ambient sound accbrding té a both-ear
mount type or sing.l.e-ear mount type earphone. Even in the caée where
either of these ea'rpho-n'esr is mountéd to the telephone set main 'body.u‘nif,
the optimal signal lev.efl of the ambieht sound aqcording to earphone type.
can be automati'cailyr'set.- In-ad'dition, even m the case where a stereo
headphone alfno_st covering eaf_s is used for the hand held t_eléﬁhone set,
_the ambient sound can befécdgnjzedi
| A hand held telephone set 100 shown in,Fig.. 3 is used by
connecting a both-ear_ mount type or singlé--ear mount type earphﬁne 17

-or 18 thereto. The hand held telephone set 100 has a telephone set




‘main body unit |IT. Detection nmeans 12 is provided in this telephone set
mai n body unit 11 so as to detect which of the both-ear t t and
single-ear nount type earphones 17 and 18 is nounted to ?‘ﬁ@iﬁaf%] cg{r?r’one set
-mai n body unit 11. A control device 13 is connected to the detection neans
12, and further, an anplifier 14 is connected to this control device .13
so as to anplify the anbient sound to be delivered to these earphones 17
and 18. The anplifier 14 is connected to bridge between an input step and
an out pultaistb@gg’oﬂnﬁ ki.gndPetgetioasengs UAiis provided imshiseledpinee set main
body unit 11. The ambi ent sound used here (hereinafter, referred to as a
side tsetehadebodysumtidt sp als tealatdcambueil of thedrothrearsmoenytypnnent for
- the hand held tel ephone set 100. This natural sound includes the. user's
- own audand asngleléar mivananpperarsoounds i? aadgld nedndyntadrtiocthephone 16. for a
" speaker. This mcrophone 16 is provided partway of an earphone cable. so as
. to be irelephenyiset pidiy afdyeanpithbhes Al Zoanth] B vaoe 1S0isaspinecbad tposi ti oned
din the vicinity of the user's nouth. O course, the mcrophone .16 may be
provi deghd 86ied€iodf maahe MO, & ndohirtipdd, & 4ap1ifla@nND4 @4 ¥ofnedted! doi figs t he

‘tel ephone set main body unit 11 without being limted thereto. This :
m cr ophoserdP desicd 13.8bedt td appiaFyiLer ARBRR {RIndtSPeetivept®¥bdi ng in the
conventional tel ephone set main body unit 11. |In the control device 13, -

the si ginplsel@¥ghoRls theRIMPRENI TROWRH IPMEPYY isf (RSP t@BPIdde €r 14 is
controlled according to an output of the detection neans 12.” For exanple,.

in the ganidal aﬁige{mestﬂe aidlad BR GRS Ge fsghgaé?ﬂ%géses%gm'i‘ﬂqbtﬁfpe

ear phone 17 has been nounted-to the tefephon
_ the telephone set main body unit 11.

The ambient sound used here (hereinafter, referred to as a side -

tone) dcnof'és a'natu:al sound around a user in use environment for the
“hand held telephone set 1-00. This natural sound includes the_ user's
own audio as we_ll. : The. ambient sound is acquired by a microphone 16.
for a speaker.  This microphone 16 is provided -partWay of an earphohe
cable so as to be in the vicinity of e'ar,p'hones 17 and 18 and sd as to be

positioned in the vicinity of the user's mouth. Of course, the

‘microphone.lé ‘may be provided inside of a remote controller for
remotely'qéntrdlling the telephC)ne set main body unit 11 without being
limited thereto. This microph@ne 16 is different frém a .mi(.:rophone for.
a speaker pfo.viding in the conventional té!ephbne set main body unit :11.'
In the controi device 13, the sigﬁai levél o_f-the_ ambient sound output
from this aﬁl_plifier 14.is confrolled accofding to an output'offh_e
;:letéétionme.ansl 12. - | |

For example, i.n the control device 13, in the case Where the

‘both-ear mount type earphone 17 has been mounted to the'telep:hon'e set

10



~1.0 March 2005 main body unit 11, the gain of the anplifier 14 is N '
i‘ncreased, thereby - inproving the signal |evel of the anH#@n §§M d. For in-
~the case where a stereo head phone al nost covering ears or the
hand hel d tel ephone set 100, it is assunmed that no ambient sound is sensed.
Thus, if there is any danger, there is a problemthat safety is degraded.
Furthernnre in the case where the both-ear nount type earphone 17 has
been nounted to the tel ephone set main body unit 11, the gain of the
anpli fi enaindb¢dy voiit t bl thedgaia béthﬁednhdcﬂxelad;éosdnnlgaatsedatﬂlembbfog audi o
signal delivered to the earphone 17_ It is assuned that. the volune is
i ncr easestpabvingpthseignsl déselr ef tlonambiemtesouht efwarin theorasersheiconal sound
is increased. In this case, it is preferable that the signal |evel of the
anmbi ent assyangb hsad phivaasdcicat dovers@nearts veusekdnfoaddiethard helhd t he case where
t he single-ear nount type earphone 18 has been nounted to the tel ephone set
mai n bodylephiohe sk 100f eisgaisnnnfd the woyphibiéer scidhd & sealsadi velTjubower ed
than t he earphone m crophone 17 has beéen nounted so as to | ower the signal

~level offtige id3ndiyeains@ynberd 1 4 hir6breat@hat BefetPns ekrak®dd ce 13 fixes the
gain of the anmplifier 14 according to the output of the detection neans

12, "This is bepapseribee aiRNEa SOWHEr & e BRtRRAr dnbYnafyRAr to which the
' ,earphone 18. is not nounted, rather than increasing the gain of the

~amplifi ehrgifbne T’masrﬂ@énffnebniléd kS tﬁyseregssas bt bl Bl phanal 1 accor ding to
-~ the anbie sound a digital audio signal at a stage of. d|g| al

pr 0cesSiigga (Y orwésslprmfranal@gﬁam%descbsrf’adngaapa&g&ana gt Sound may

super pgsed an the "ana 1o signal at a 0g processing.

Now, anan%%cﬁood1gﬁh'phgl19510ecdetsosrﬂegear'2)hto|ﬂ% Ihﬁnd Ide stumed that the

volume is increased at the user's discretion or the counterpart -

- conversational sound is increased. .In this case, it is preferable that the
‘siga'al level of the ar.n‘bien.t sound is increased at the same time.

In ad.dirierr, in the case where the sing.le-ear mount type
earphone :18 has been mounted to the telephone set main body :uni'trllr 1,

“the.gain of the amplifier 14 is relatively lowered than the earphone

microphone 17 has been mounted so as to lower the signal levfel'of the
ambient sound. In this case, the control device 13 fixes the gain,ef the
ampiifie.r 14 according to the outpdt of the detection means 12. - This is-
: because the ambient sound can be heard by an ear to which the earphone
- 18 is not mounted rather than i mcreasmg ‘the gam of the ampllfler 14.
The ampllﬂer 14 is superposes a digital srgnal accordmg to the amblent |
sound on a digital aud1o_srgnal at a st_age of digital processrn_g. of
ceurse | an analog signal according to the ambient sound may be
superposed on the analog -audio sagnal at a stage of analog processmg

Now, an example of audlo processmg in the hand held

11



11 10 March 2005 tel ephone set 100 will be described here. Fig. 4 is a flow
chart showi ng an exanpl e of superposing the anbient sougﬂyat EB@ hand hel d
‘tel'ephone set 100. In the present enbodinent, when the PER2098und i n
the hand held tel ephone set 100 used by connecting the both-ear nount type
or single-ear nmount type earphone 17 or 18 to the tel ephone set main body
unit | i is superposed, it is detected in advance which type of the

ear phones 17 and 18 is nounted to the tel ephone set main body unit 11.

When t heelapbpentsesdlAdvil] beglaseribeddieren t Heset s phoredaty7shedins, it s

. “assuned that the control device 13 controls the signal |evel of the

anbi ent ascaxadhEecwl slipaypoeimntiphembicypeoumd b thaibandeheld feleshomsd, at the
step Al of the flow chart shown in fig. 4, it is detected by the detection
means. 12ew#d¢h of the bot'h-ear nount type and singl e-ear nmount type :
ear phones 17 and 18 is nounted to the tel ephone set nmain body unit 11.

When t he user nhutie prdsBat kaivdarempuient theearmbicgphon@nti7int thet nd el ephone
set main body unit 11, the anplifier -14 anplifies the anbient. sound and

del i ver seldeclephphé keedosawed by coaeednphasedth-edhaunpriopessi ng goes to -
the step A2 at which the control device 13 controls the signal |evel of

the anbigilie- 3QURGuRULRIY cdfpBriche7 R t4 tBE tdRpR6aer st MRailnObbde out put of
the detection neans 1Z. Here, the both-ear nount type.earphone 17 has been

- mount edypiit P 1934 PerdfosbBiIPaL{eld 14 aiTahBEWAARR Dy pRISE {Re Signal evel
of the anbient sound is 1ncreased. Then, processing goes to the step A3 at
' earphones 17 and 18 is mounted to the telephone set main body unit 11. B
: When the amb_iént sound is superposed on these earphones 17 and 18, it
is assumed that the control device 13 c‘ontrolé the signal 1evél of the
: ambienf sound according to earphong type. | |
‘With this being presumed, at the; step Al -of the flow chart
'shown in Fig. 4, it is de‘tected'by the detection means 12 which of the
“both-ear mount type and single-ear mount type eafplhonés 17 and 18 is
mounted to the telephone set main bo&y unit 11. ~ When the user mount
‘the both-ear mount type earphone 17 to the telephone set main body unit
11, the amplifier 14 amplifies-tﬁe arrln'bient.sour‘ld and delivers t.he
' am’p.lified sound to wl:he= e'arphoné 17. Theﬁ, brocessing goes to the step
A2 at which the control d.e'vice 13 controls the signal levei of the ambient
sound output .froﬁl_ the amplifier 14 according to the output of.rlthe |
detection means 12, | S
Here, the b,o-th-erar mouﬁt type earphone 17 has been mounted,
the gain of the amplifier 14 is inCreasgd, and the signai level of the o
ambient sound is increased. Then, processing goes to _the'st'ep A3 at

which the gain of the 'amplifier 14 is controlled to be fed back according

12




whi ch the gain of the anplifier 14 is controlled to be fed back according
12 10 March 2005 to the anal og audi o signal delivered to é%%ﬁ%{& ear nount
type earphone 17. For exanple, in the case where the anX r 8 si gnal
output from the signal processing unit 15 to the earphone 17 is greater
than a reference value, the gain of the anplifier 14 is increased so as to
i ncrease the signal |evel of the anbient sound in proportion thereto. In .
addition, in the case where the single-ear nount type earphone 18 has been
" nount edt® dh¢ gealay apfisheaiged %\mrsgdy thai kothiea mopns typewarRieeRy i bed step
Al , processing goes to the step A4 at which. the gain of the anplifier 14
i s decréisedfompgamipe.singted cassvwheos thhanalig andio signabiousputofiemed. Then,
processing goes to the step A5 at which the control device 13 fixes the
gai n of theheigamplprbessitg wut dSdimthe eatpimneol paigredter hbadet ecti on nmeans
12. Therefore, the optimal signal |evel of the anbient sound according to
ear phoneefeypececcaaluee thatgaimtafoiel ympbitfierMot epvecreatbed soogt iaral  signal | evel
of the anbient sound can always be generated together with the earphone-
vol une. iddretfd shaveiyianl, leeebnfithe bhebieassounbdnepra peiribaahlkeadphone al nmost
covering ears is used for the hand hel.d telephone set 100, the signal

~level of the arii gaditsunG gancdiR SURes PRS 6ThAeCaUindgnt @ypde anal og audi o
signal output fromthe signal processing unit 15 to the earphone 17, and

. tE m;s, LBarphoek TER25IDRYSMmoLALaDs ZRe &@@R%%%& BPHBlo d ¢ Dhnif i1 Sk
odinent Fig. Sis an I magi nary view show ng an exenplary
the above described step Al, processing goes to the step A4 at which the
gain of the ﬁmplifier 14 is decreased, and the signal level of the ambient
sound, 1s lowered.  Then, processing goes to the step A5 at which ther
bont'r.olrdeﬁvice 13 fixes the gairi of the amplifier 14 according't_o the
output of the detection means 12.
’Thei‘efore, ;she optimal signal level of the ambient sound
“according to earphone typé can be automatically set. Mbreover, the
bptifnal signal Ievel of the ai:_nbient sound can always be generated
'togethér with the earphone vblume. In this manner, even in the casé
where a stereb headphdne almost cover_ing ears is used for the hand held
_télephoné set 10l0, the s_igﬁal level of the amBient sound can be
superposed according to the analog audio signal output from the signal :
. processing unit .15'to the earphone 17, and thus, the user can always
re_,cogniié t.he ambient sound. | | |
2) Fif_st Embodiment
Fig. 5 is an imaginafy_view showing an exemplary
configuration of a hand held telephoné set 101 with a stered earrpﬁone

_ microphone according to one embod'ime‘nt. of the present invention.

13




configuration of a hand held tel ephone set 101 with a-stereo earphone

m cr ophone accordi ng to one enbodi nent of .the present inyention. 13 10
March 2005 In the present enbodinment, in the case where 1épMé‘'EC'I;”“rQé’Q‘r’earphone
is nmounted after detecting an ear phone type, the signal I|evel (side tone

| evel ) of the anmbient sound acquired by a mcr ophone is controlled

(varied) to be fed back. Wth respect to an anplifier that _superposes this
~anbi ent sound on an audio signal (hereinafter, referred to as a side tone
anplifier), a casehée prmknrmemhedmmﬂlﬂ,fiheheicsiseo:mmteemlsm‘rea edrghded circuit
is exenplified. Adigital side tone anplifier is integrated in an [1C chip

- that coi ngiurasdarftaudet@cpingCcs shnghay typd) thandghel bve¢l(efeorgmeset 101

shown in Fig. 5 has a telephone set main body unit 1 1. Aliquid crystal

 di spl ay |&19foraiet mBF 1M8ound0adilitd BIPLGEicraphond ss BBNLEdUPvar dl y of
‘the tel ephone set main body unit 11 so as to display the counterpart

t el ephop@aMEdPes beMRISESS.  WaIthOMSpEeNt S RhSaRpliFRE AhRREEPS pRsel he ike. An
earphone termnal (jack) 22 is prow ded at a nount position, for exanple,

on the ppgmeiddR {AGR o4 atnh:ﬁxdlboé*l fdaf B{éfte%aebepﬂe%r%a t%0a5a§ si@e mount a
ghatl

: pl ug. 83 prOV|ded at one end of ar phone cabl g . A single cylinder type
.or a' r I sed for the
-ear phone ter %\{ ?S éa awlrtrlgf%:lﬁglﬁl?tsa ﬁ&g\?\ﬁ ?Qﬁ‘pﬁgggnd%fﬁ . speaker

B N G T
this eai(e ! tgapcon%gurgggnaaur&grpor%réggsemglmll§ provi ded at the i nter medi ate
A hand held telephone set 101 shown in Fig. 5 has a telephooe
set main body unit 11.. A liquid crystal display 23 of about 25 mm x 30
: mm in aspect ratio is mounted upwa.rdly of the telephone set main body |
unit '1 1 so as to display the.counterp_arttelepho'ne number, message,.
_ \{arious contents of iﬁformation or the like. An earphone termina‘llr
(jack) 22 is provided at a mount positio-n for example, on the right side
face of the liquid crystal d1sp1ay 23 so as to mount a plug 83 prov1ded at‘
one end of an earphone cable 82. A single cylinder type ora smgle
cylinder'/ flat integration type and the- like 1s used for the earphone
__'_terminal- 22 and a mechanism for switching an internal‘ speaker circuit
and an external 'earphone.circuit by mounting an earphone microphone is
iincluded ae well.
A _stefeole_arphone 80 is provided at the other 'encll of this
eerphorle c-ab.le 82, and a microphone 81 -is provi-ded at the intermediate
_position of a wiring oeble that reaohes_ a left ear earphone, for ex'ample.
'H_ere'inafter;, these stereo carphone 80 and microphone 81 are generally

referred to as a stereo earphone / microphone 800. The stereo earphone

14




- audio is output in the case where one makes conversation w thout nounting

.position of a wiring cable that reaches a |l eft ear. earphone, for exanple.:
Herei nafter, these stereo earphone 80 and nicrophone'Sl.ﬁgﬁ %%ggh 1y N
referred to as a stereo earphone | nicrophone 800. The s a Shone 14
10 March 2005 80 is used when one listens to a stereo nusic or is used as a
t el ephone receiver during response to a phone call. The m crophone 81 is
used to acquire the anbient sound during response to a phone call or is
used as a  speaker. A small sized speaker 24 for a tel ephone receiver is.
mount ed80 upwasedl whef onigelistieqaitd «sigealmusispdmis 283d aandel¢mphawunt er par t

t he  ste=eoveadphaogerebpmmes ophopteo800alil n Ebdinticoophame &ntisnrsad26 i s
nmounted at the upper left of the tel ephone set nmain body 11, and electric
- waves aiequiranbaianilednt eolnd rdecaiy eesfom@ @ 4 pilbackkatkeosiatiahag aot shown).
A key array 27 for controlling this liquid crystal display 23 to be

_ di spl aygskakernouatatall Gizédeptgtaphomor sefel ophdndoeheitdr isThicwnkey array 27
consists of nuneric keys O to 9 and synbol keys # and * to be operated by

the useipwhrdlFbt théligadd T ¢§aPIesS a8 OindtBPeBK BferpartrdToed downwar dl y
of the key array 27.. Wen an earphone is not nounted, the user's own

audi o i sytpRelihahbeshsdUrhBE HRERONER EOnFeRRABE GAkbut hARALRAS RO button 25
is mounted between the liquid crystal display 23 and the key array 27 so as

. to inputieppfeatdithd NEACIRSASE B6p during user operation. A push type
“-switch o? ] 0g alisal, for'Fe%rrpl e, Is wused for the operation.button 25. Wen

the jog that | §oUsetleigh)anCahRhREPA s b RBOTE (B TiGler Gert §Fuld ke can be
searched for snoothly. , : S
telephone set main body 11, and electric waves are transmitted to/

received from a radio base station (not .shown). A key array 27 for

controlling this liquid crystal display 23 to be displayed is mounted to

the ‘_telep.h'one s_ét main body 11. This key array 27 consists of numeric
| keys 0 to 9 and symbol keys # and * td be op_é:rdted b.}lf the user. A small
sized microphone 28 for a speakér is mounted déwnwardly of thé key

- array 27.  When an earphone is not mbunted, the user's own audio is
collected during response to a phoﬁe‘ call.

A operation button 25 is mounted betweenlthe liquid crystal

~display 23 and the key array 27 so as to mput éperétion information DO
during user operation. A push type switchprjog dial, .for example, is-
used for the o__perati.on but'ton. 25. When fhé jog diaf is used,. the |
counterpart telephone zhu‘mber or-th_e.likf.;- caﬁ" be searched for smoothly.
A rear sbeak_er 32 (not shown) is mouniéd_to ihé:back' side of this |

' terléphon_e. set main body unit 11 so as to output a melody (.arr-ival

| melody) notifying a call arrival. o |

' Now, an example of intern_ai COnfiguration'in the hand held
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A rear speaker 32 (not shown) is nounted to the back side of this :
tel ephone set main body unit 11 so as to -output a nelody, (arrival mel ody)
notifying a call arrival. Now, an exanple of internal co M@U?ép Bn in the
hand held 10 March 2005 tel ephone set 101 will be described here. Fig. 6 is
a bl ock diagram show ng an exanple of internal configuration in the
processing unit 70 a CPU 33. which is an exanple of control devices are

B ~mounted in a telephone set main body unit 11. A hand held tel ephone set

. predeterm ned carrier

101 showsldphohicGset 6 diswiprichd deskribéd hede CPEig36 iandbbock diapipal bus 38 is
- connected to this CPU 33. To this internal bus 38, there are connected: a

radi-o rgagwMhBRuskdmple 60MhicgHA] BEnHchedePNNChE ProteMng anieseiavi ng |
signal processing unit 42; a transm ssion signal processing unit 43; and a

radi o t KaNSMSHIHREh Y9iah dhmple bheohide® dedi Pl RX@busbed $n gONNected to the
radio receiving unit 41 and the radio transm ssion unit 44, and is_ _ '

connect @Qleb@lohgese@qﬁﬁgn@o@)ﬁrunﬁ 1ihe radio receiving unit 41, the radio.
el ectric wave received by the antenna 26 is separated froma transm ssion

signal by meansz0f,, 4 'ﬂ%}cﬂk‘&'egi‘x%he_‘két 16r1‘dsh%'?wlj;¥i@gﬁg.cé’iiwp'?gvﬁfe&“@lth of a

' requency is selecte e“receiving signal is
ST xed GhPnTy S g PR st B o BRI 3E B Tecei ving.
! e SRR LIRS B PR L RAIA L s xed oL one
o BB RO SR B e TRl S R TS, 1L
) t-ral-lsfnission signal proc_essihg i_lnit 43; and a radio transmission unit 44
-'or the like. A duplexer 45 1s c_dnnected to the radio receivihg unit 41
- and the radio transmission unit 44, and is connected to the anteana 26.
At the radio -r,_ecei\'rilng unit 41, the radio electric wave‘.received
by the anteﬁﬁa 26 is-separatéd from a transmission si_gnai By means of
the duplexer 45, and only a fecei—Ving ‘signa.l_ofa'. predetermined carrief
freqﬁency is selected. _ The.receiving signal is amplified by a high
' rfrequen(_:y wave. The rece_.iving signal after axﬁplifi‘ed is mixed with a
signal of a local origination frequency, and the receiving signal of an
intermediate fréquency is separated from this mixed signal. The
rgceiving _sigﬁal;is' subjeéted to-quadrature demoduiation processing afte'r'
amplified by an inter.med_iat'e ampli_fiér. Th¢ reﬁeiving signal after
qiiadraturc-demodulation 1s analog / digital converted, and the digital
receiving information is'(l)btained.. | | |
| After a CO.nltrol message"and an audio compression informatibn
- are demodulated _frorﬁ th_is rece.iv.in.g informa'tio.n? error correction is

performed. The control message is olutplrlt‘_to_ the CPU 33.  This audio

16




receiving information is obt ai ned. After a control nessage and an audio -
~conpression information are denodul ated fromthis recelﬁtﬁ G¥gpﬁgnatlon‘
error correction is perfornmed. . The control nessage is 8 t he CPU
33. This audio 10 March 2005 conpression informati-on i s output fromthe
radio receiving unit 41 to the receiving signal processing unit 42. The
-audio conpression information is decoded and deconpressed at the receiving
signal processing unit 42. An audi o processing unit 70 is connected to the
~ recei vi n@nsp@Rsio nPinde eSatiRG Wnodtpd? fraandhauddiv redarimd Lant 4f tethe
deconpressed is digital / analog converted, an anal og audi o signal after

convertQecelwlﬁg@hgﬁalqﬂoc@@ﬁntgh@n@r@lfrI%m%aéomﬁr@slﬁ@w fromthe.

speaker 24 or earphone. At the audio processing unit 70, a digital anbient

- sound i §p BRSSP S Adc OB diagd Pdc AN Qs DO HBLLOSvih D sidhs exanple, a
rear. speaker 32 is connected to the audi o processing unit 70 so as to. |

out put %r%éﬁ@(%%ﬁhﬁi B9 Cahkh AldibY OEeéaﬂngqﬂLﬂt'W s SofM&tORRENRe28 Or a

m crophone 81 ot shown) of a stereo e one m cr ophone 800 is

connect gggﬁs@lﬁg@ it &oc%&gs&m 802ty %@dm PR ABnegpone e m nal 22,

e anp signal is analog /

digital d%eaxﬁrggﬁde B3 aitdY h@}@ﬂgt&m&% TP Ih 22 BERYl 4RG.C 1

~ear phone ter eo ear p one I S m)unt ed, an
anbi ent SBURACRds aiAHEH. sl B AR SRR Esﬁhﬁﬁ%ufzér?fb B crophone 81
TR LR SEC A P el o ISR AS 1405 o
| ambient sound is superimposed on digital audio information. In this' )
' exampie, arear spéaker 32 is c.orllnected to the audio prdcessing unit 70

s0 as to output a melody during call arrival.

In addition, a microphone 28 or a microphone 81 (not shown)

- ofa stereo earphone / Iﬁicropho_ne 800 i1s connedfed to the audio
processing unit 70 through an eafphone terminal 22, a sélf audio signal is
amplified, and the anip_lified signal is analog / digital converted. A

circuit switching mechanism 29 is provided at the earphone terminal 22,

" When a stereo earphone / microphong_ 1s mounted, an i'nterna! speaker
. circuit is switched to an ext'erna.l earphone circuit.
| T'hé‘ambient' Vsound 1s acquired by means of the microphone 28 .
or microphone 81. A transmission signal'ﬁrécessing unit 43 is |
connected to the audio processing unit .70, and the audio information
~ after converted is encoded and compressed. "The aud-io compression
-information .after.encod'ed is outpui: from thg tranrsm_is'sion signal
' _processing uﬁit 43 to t_he_radio transmission unit 44. " At the radio

transmission unit 44, the control message and audio compression

17



- played. back at the audio . processing unit 70. A nonvol atil e storage device

~such as EERROME6i4:E FANGRLST Al Gigdl I0H £ERAN cDHE R8s 185 O Store stereo

- as a nmenory card w'thout

after converted i s encoded and conpressed. The audi o conpression

informati on after encoded is output fromthe transni ssion si lgna—I -
_processing unit 43 to the radio transni ssion unit 44, At 16 Margh-408

transm ssion unit 44, the. control nessage. and audi o. conpression 17 10
“March 2005 information fromthe CPU 33 are conbined with each other, and
further, an error correction code is added. .The transm ssion information
~after such addition.of the code is nodul ated. The transm ssion information
after- rodedmaadnifson tfia &PU 33rmeorpobmest wath edch oahemiagsl Hirtlségnal

~after converted is anplified after converted into a transm ssion signal of
~an i nt eraredirat eoreguencyde As sidgedl oTha tcansmizsidn egfoenmtids aftepdul at ed
.and power anplified by.means of a transm ssion signal after anplified, and
~is i rradivebhediditiomn 6 hehandbéana ndddilaved d tThe: tradismibsisa istfaimarion! n
addition, in the CPU 33, stereo nusic information, for exanple, acquired
i n advangeerbmoduldtedsits digiwll ¢ phanes fdontial.i S A Onkmakdied dignhe output to
t he audi o processing .unit 70 based on the operation button 25. This stereo

nusi ¢ i nffpsrn@d rtdd iOWpIIfiEd Qe coihvRIr B BRoPh OR shilk SToPlignar 8¢0 after

music information or the |ike that has been downl oaded i n advance. The

2 s e RO kAR, SRR, AL G v,
~In this aﬁﬁﬁﬁ%@, and IS irradiated from the antenna 26 toward the radio base
| ' étation_ | | | o

| In addition, in the CPU 33, stereo music information, for

example, acquired in advance by at least'a telephone function is

controlled to be output to the audio processing unit 70 based on the

operation button 25. This stereo music information is output from a

' . stereo earphone /micfophone 800 after played back at the audio
processing unit 70.

A nonvolatile storage device such as EEPROM 36 is connected

to an internal bus 38 so as to store stereo music information or the like

that has been 'dhov‘vnldaded in advance. The storage devrice ‘may be

formed of detachable externally provided type such as a rﬁemory card
, wif,hout Being limited to an intefnaliy sfatiéﬁary typé. In tilis EE?ROM |
. .36, télephone,nu‘mber s.uch as s-hortcut dial is also recdrded.

-Fu_rfher, a read-only _mlemo'ry such as R'OM._34 is connected to

 the internal_bus 38,.a,n_d there is -5torcd there_iﬁ a crosscheck t_ab'le

| according to gain contfol_; fo..r use i-n feedback controlling the signal level

-of the_ambient sound. Otherw:i.ser,‘iin,R'OM 34, there are describé_d: a
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" the counterpart & “Tocal

36, tel ephone nunber such as shortcut dial is also recorded. Further, a
“read-only nenory such as ROM 34 is.connected to the inte &fl b 38, and.
there is stored therein a crosscheck table according to @ rol, for
use in feedback controlling the signal level of the anbient sound.

Gt herwi se, in.ROM 34, there are descri:bed: a 18 10 March 2005 di spl ay
control of the liquid crystal display 23; control prograns during-
transm ssi on processing using a conmuni cati on nodem such as a transmni ssion
si gnal pigslagsicgrdBof olie diguadic@ystadREsp RS DB; ubhirod$rogidns dapidl

programs during reception processing using a communi cation modem such as

‘a. radi o tr A kIth Prodeséingdis Fr%‘i/l@lc\éinﬁﬁuﬁimi’on@rﬁm%iu@ﬁ #2a The control
prograns nmay be stored in EEP 36 as well as ROM 34. This is because the.

control +pfRWMIANGRE BRI PRYELISIRE 43UTd MY rY@ISHANs MR i8dniFuut kel a liquid
crystal display 23, a M 35, and an external 1/0 interface 37 are

- connect edui Rt kA ditn P Ecehiod Beobiaihd Wit ysbalodhiRtiguigR di spl ays

ation telfephone Aunmbef, a nessage fromthe

~ counter RS dem GRARL £Tal Y Péc’@?x%fng;uh& ?F rr%@éf@rhg%‘t' hgrt&f‘elsﬁgrﬁ“ erpart,

or contents of various Itens or mat | on an based on

“th | T _ wherein

char st £2°1 nPBE LR &%n%”fﬁﬁr t%a?gﬁés%tﬁ% S e radi o
4 di cat b [

oot VB0 LRl 8 VAR R MBS TR BRSPS B

and f.urtrgiesrlbn g oggratl on button 25 and a key array 27 are connect ed to

Further, a liquid crystal disprlay 23, a RAM 35, and an external
I/0 interface 37 are connected to the internal bus 38. The liquid crystal

display 23 drsplays the counterpart or local station telephone number, a

message from the counterpart, character mformatron to be transmrtted to
the counterpart, or contents of various items ofevent information and the

like, based on the co'ntrol‘p"rograms. The RAM 35 is used as a working

‘memory, wherein character information such as a control message caused
by the radio receiving unit-41 or a message indicating an absence is

temporarily recorded.

Moreover, an I/0 interface unit 39 is connected to the CPU 33,
‘and further, an operation button 25 and a key array 27 are connected to
the I/O interface unit ‘39.-- -T.he CP'U 33_ 'reads out a control program from :
-”the ROM 34, and executes 1nformatlon processmg accordmg to operatron
1nformat10n DO caused by such control program and operation button 25.
~Although not shown, a v1brator rna,y be mounted to the
: telephone e_et main body umt 11 so that catl .ar_'rival is notified. 'The key

-array 27 1s operated when telephbne number and character information
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the I/Ointerface unit 39. The CPU 33, reads out a control program from
.the ROM 34, and executes information praocessi ng accor di nﬂbto operatl on N
informati on DO caused by such control program and oper at Mareht 408 ‘

Al t hough not -shown, a vibrator may be nmounted to the tel ephone set rral n
body unit I 1 so that ‘call arrival is notified. The key array 27 is

- operated when tel ephone nunber-and character information 19 1 0 March 2005
are input to the CPU 33. The key array 27 not only inputs the telephone
nunber, abetinphisto clau€PIJ d3contThel kgoanmayd2T achemgsngnedtlicoco the CPU 33. An
external I/Ointerface 37 is connected to the internal bus 38, which
reaches t@lephBneaiuthbed, Wit 4106 daukes aogo@noR¥d BInlaid 68 \bieCassignat tshown), so .
that. i nformati on processing using an externally provided personal

conput ekhe WPTEXEr NA A ¥x{ura¥il UaY ihfer€add3 705 @naRETRILE 2kt @RterAROEM can be
-extended. The external I/Ointerface 37 may be configured so as to renotely

control th%ﬁ‘%ﬂw*hetééc‘h@k%@@té@ﬁun%@%r%e%@é‘%‘opﬁnaeﬂtﬁfﬂ)éled&ﬂeér0' l'er. by
bei ng connected to a renote control terminal wthout being limted to a USB

term naly, kp&QHs S& tl’?atﬂﬁ‘ﬁ@fm&ﬁklh o‘é'@kém%ouélﬁ% %Eﬂyﬁﬂgtv?&éc? .‘;]U”Ct' on

- processing circuits. After a power. swtc een tur

operati o] rnar rfornmed.
cper 2t 88ragif SOASEEEOfn kL AGRO L FrRA %ﬁt’d@t‘gf%gt%ﬁ@%%t@t01 Wil be
descri be a block diagram depicting an exenplary internal
confi gurgﬁkgiﬁ\%gfl@%?%u g processing unit 70. In this exanple, with

re‘_sp‘ect 1o a S"?ﬁete%?grnaaﬁ/d)f nterfale SR aynbe configured so as to

: remotely control the hand held telephone set 101 by means of a remote
centroller by being cennected to'a remote control terminal without being
.Iimit'e'd toa USB terminal.  Of co.urse,'a_ i)o.wer source unit 40 is
connected to these function proc_essing circuits. After a power switch

-SW has been turned ON, an operatiOn' of ctn_ntection to the eounterpart
telephon-e line is performed. ' |

Now, an audio processing unit 70 in the hand held telephone

set 101 will be described here. Fig. 7 is a block diagram depicti-ng an

.exempla_ry internal co-nfigurration of the'audio processing- unit 70.

In this example ‘with respect to a side tone amplifier, a case in
which an ambient sound is superposed on audlo information by means of
dlgltal processtttg 1$ exemphﬁed.’ | The audlo pro-cessmg unit 70 shown

~in Fig. 7 is used after connected to the‘earphone t.erminal 22.  An input

. amplifier 71 ‘is.connec_ted to'_the earplhone terminal (Jack connector) 22,
.~ and an upward audio signal (microphone audi'O-sig.na.I) SIN including the .

a.na_log arrtb_tent sound acquired bj the. stereo earphone-) microphone 806

is output afte_r amplified. ~An A/D converter 72 is connected to the

20




whi ch an anbi ent sound i s superposed on audi o information by neans of
~digital processing is exenplified. The audi o processing ﬁ)Zth &ZPO ﬁgown in
Fig. 7 is used after connected to the earphone termninal akf 2908 ut '
~anplifier 71 is connected to the earphone term nal (jack connector) 22,
and-an upward audi o signal (m crophone audio signal) SIN including the

. -anal og anbi ent sound acquired by the stereo earphone/ nicrophone 800 is
output after anplified. An A/D. converter72 is connected to the 20 10 March
2005 anpliglifier 71 §Padsotdghi g the aphiedunmabhigngl S18igaaldist M ncl udi ng
the anbient sound. A transm ssion signal processing unit (encoder) 43
‘descri bgehiinFls@un. | SAGPANERIRLA Qid A HoecOner AR (chdoddNds he audio

information DIN after ‘encoded is output to the radio transmi'ssion unit 44.

| addi 4eQahineaqRasg. UM ot lQLHRbI MR ANSTBIRSARUM CIREEHe ablif

information recelved by means of a radio receiving unit 41 1s output to a

- mi xer A RISl R eANe Y oREagen O oL ROBLY LA oSl ARBhIATOR SIS Ng  Uni

‘(decoder connection point® between converter 72 and the
transm ggi on signal processing unit 43 is defined as "p", a digital side
tone anplifier 73 is connected between this connection point "p" and the

i 74, and. audi o inf tion Dl N i.ncludi di gital anbient |
ourt e a1 BRI R R cpB g AT SR e BB S e s A ot orvrat i on

DOUT. This.is because part . of the upward .audio.informatjon DIN is directly

ot ur nedis BB bEteaY S Ao mEARS (Alett 14 OKITFI VAT BBE BadsPHEPHhr ough an®

o LG 2Ce 0 QU Pec HAY S W dr Vel oS e SDR SIS S IS AR T e 73 T

unit (decoder) 42.. When a connection point between the A/D converter

(L

72 and the transmission signal processing unit 43 is defined as "p", a

digital si.de tone amplifier 73 is connected between this connection point
) "p“ and _tﬁe mrixér 74, and upward audio information DiIN including

digital ambient sound is amplified so as to be superpﬁs'ed— on the

downward audio information DouTt. This is because part of the upward

- audio information DIN is directly returned to the downward audio

information DOUT without passing through an air interface. An output

gradieﬁ_t level K of the side tone amplifier 73 is established as K = N,
‘assuming that the number of steps in an A/D converter 78 at the
‘sub‘sequent step of a detecting & 'smoothing unit 77 is defined as N.
The mixer 74 mixés the upward' audio .i_nrfo'rmation D_IN.including the
'_ ',afabient sound with downward audio information DoOUT. - A D/A
‘jclonver.‘te‘r 75 is conﬁ-e_cted- to the mixer 7;1- so as to analog signalize the
, digﬁital ambient souﬁnd + downward au.dio infoi’mation DouT. A stereo
' -6utp11t ampllifier 76 1s co'nnect.ed fo the D/A.con_ve_rt_e.r 75, and an analog

-'ambient-.soun_d'-k downward audio signal SOUT is amplified so as to



assunmi ng that the nunber of steps in-an AID converter 78 at the subsequent
step of a detecting & snoothing unit 77 is defined as N 1JRRrdH2085 74 m xes
t he upward audi o i nformation DI N'including the anbient sound with downward
audi o ‘informati on" DOUT. A DA “converter 75 is connected to the nixer 74
-so as to analog signalize the digital anbient sound downward audio
information DOUT. A stereo output anplifier 76 is connected to the DA
converter 75, and an ‘anal og anbient sound + downward audi o signal DOUT is
anpl i fi exiitpot atereo dio sdgnalschl 20058 Bufpul ($¢fity ebanuel andiRyiaEght)SL and SR
for L (left) channel and R (right) channel. Coupling capacitors C 1 and C2
~are conmdenedl.to an anplifier 76 sous-to output the anbient sound + .
downward stereo audio signals SL -and SR whose DC conponent is cut to the
st ereo ear phone Guuplophoapaci8éfs Chraupl 2asr ecos pheriedtterar Balpldzer Duri ng
response to a phone call, a nonophonic audio signal, i.e., the sane audio

from bot#s enes tb DuephPtile aMbilitesdi my+& SRALRI BB dudid sisngerEiect ed to
an R channel output at the earphone term nal 22 of this exanple so as to

detect jaa@kSRiWBEEsd DA conth HRIRGE dulGol @eelteflo LRI MiSidH¥neSR of the R
channel. In the case where a stereo earphone / mcrophone 800 is nounted

~.on the s@@rm@aghta%r@amlon%%erinmﬁaldﬁePtbﬁgix%Rlse{)Ep%{nEig Qg déﬁh&ng €al

. \ .IS
~activated, and the level of an audio signal annel 1§

been moarreloP e BRAL 18, 1he G7RF AR B BRGRARAE pR BRI T

771 .and a det ech @&ecﬁin%n@ sOoHnk' &9 77 is connected to an R channel
outpuf at the earphone terminal 22 of this example 'so.‘as to detect jack
irnsertio'n and detect th-e level of the.audio- signal SR of the R channel.

- In the case where a stereo earphone / microphone 800 is mounted on the
earphone tgrminal 22, the detect-ing & smoothing unit 77 is activated,
and the level of an éuidid signair SR of the R chanﬁé} is d_etec;ted. On the
other hand, in thé ,éase where a monophonic earphone has beé‘n mounted,
a low level is 'inpht to t_he'detecting & smoothing unit 77, and a detection

-.signal SQ is fixeci. ' | -

An*A/D_ converter 78 is connécted to the detectihg & smoothing

' Vu‘nit 77 so.as to di—girtizre and sample a detection signél S0 output from the

’ detecting & smoothing unit 77. The reso_lutioﬁ number (N) of this_. A/D
converter 7-8 is. detelriﬁined debending 611 thé number of analog / digital

* conversion bits. . That is, a ma_ximumn of,N settings are possi-b'l.e as a
side tone var_ia..bl'e contrdl signal S1 for variably dontrolling the side tone
ampl_i'fier 73. Ifa threshoid level is set by collectively providing some

'n_linimum res(_)lution‘run'_its LSB, the side tone variable cont-r.olrsensitivity

- is decreased, making it possible to smoothen a side tone level.
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An A/ D converter 78 is connected to the detecting & snmoothing wunit 77 -so
“as to digitize and sanple a detection signal SO output ft®Ketide008et ecting
& smoothing unit 77. ‘The resol ution nunber (N)- of this AID converter 78
~is. determ ned depending on the nunber of analog / digital conversion
bits. That is, a nmaximumof. N settings are possible as a side tone
variable control signal S. for variably controlling the side tone anplifier
73. If a threshold level is set by collectively providing some mninmm
resol uti on uni t $heSBpré hthesvaidabbmetagerofat eesiclentone! ammehdidrn %3 tyni s
decreased, nmaking it possible to snmoothen a side tone level. 22 1 0 March
2005 Theedretls, sdthe Iathishiestwdgm tife hhmbsirdef dideaoaspldriitde sidpcan be
freely seta In this case, when the number of side tone variable steps is

definedifgefitedas' ®l; i t618600NBhDY oMY i=5 @5iabliadbhsted TheTRPWBSE 33 S
connected to an AID converter 78, and a reference table from an out put

- val ue Nj@peniQYed4osamBlBdJam dihes. AAY 8GRY&hRE 1461d fronead o'iﬁ{)% to
~control the side tone anplifier 73 to be fed back. Now, a structure of 'a

st ereo. QUL MW ROWM 548 «fasartBrdihensp @anmxepbsq@ r@&d RIBoNe S er mi nal
22. Figs. 8A to 8C are views each showi ng an exenplary circuit

cont | GUE 31BN RIS TAT, RALANEer 95T fed 82ckand an earphone plug are

nounted. An annular unit 56 Is nounted to an earphone term nal 22 shown in

_Fig. 8A throug@%ﬁ%gﬂ@g 06, S5 IR, “o&?;‘i’% W il é%e@én@@%é{e@‘%e” an

ear phone plug with’i e structurer. The annu

connect 89 W&y 3r%n Oé‘d}%'h%%e@\'PmJﬁ bhe o %h%&eté S RALiafs ShBRT

showmg an exemplary circuit conflguratmn when an earphone termlnal

22 ar_ld an earphone plug are mounted.

An annular unit 56 1s mounted t.O an earphone terminal 22
shown.in Fig. 8A through the telephone set main body unit 11 so as to
insert an earphone plug'. With its tetrode structure. . ‘The annular unit 56
is connected. to a gr_eundihg GND. To the earphone terminal 22, there
are mounted two coﬁtact _makers 59 and 60 insulated_ to the annular unit
56, each of which is shaped in a tip end V letter at la position displac_ed
by a predetermined lehg’ph B and one contact maker 58 is shaped in a
tip end inverted V iett_er.at a position displaced by a predetermined
1en'gth @ . | The cor-lt.actn_ra-ker 60 thet is the closest to the annular unit
56 is obtained as an .R chanhel output electrode, the contact maker 59 is
obtained as an L channel outﬁut electrode, and the contact maker 5_8 is
obtained as-a microphone input electrode. |

‘A plug 83 w1th its tetrode structure as shown in F1g 8B 18
mounted to.this earphone terminal 22 by means of a stereo earphone /

microphone 8_00. A plug 83 hasr': a ground;ng coax-lal- tube member 46;
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| are nount edt\'/vo cont act rrakets 59 and 60 insulated to the annular unit 56,

~each of which is shaped in a tip .end V letter at a posiig mardhi mpsaced by

“a predetermned. length a and one contact nmaker 58 is shaped in a tip end
inverted V letter at a position displaced by a predeterm ned |ength a. The
contact maker 60 that is the closest to the annular unit 56 is obtained as
~an R channel output electrode, the contact naker 59 is obtained as an L
channel output el ectrode, and the contact naker 58 is obtained as ,a

-m cr ophoRer | dtRh efh65E hRdRbeA1D! UE 183n¥hhEl ttexﬂaetﬁeeelehsephyr §n@S Shown
in Fig. 8Bis nounted to this ear hone term nal by nmeans of "a stereo

o P53 Selial 8008 P ufh o SRy 9&8‘“’“’% RIS Roaxi ol 1 ube
Bonto Bt E‘rfé&%%ﬂﬁﬁ%vf%"’t’%%%ﬁ%% LS Bslor B Ferer s
 erber 253 8R0S LB A BR RaERY, %E??feégtﬁ i L&Sé‘xdltﬂﬁlbﬁt"ﬁé' 53, 'the
o RIS el SRR L8 b B B ehe SEIMASAE o0

S out oot aBeS BB TaRenbEe 2R CEbLCRY e Retheel S e BrERe aound 1

R A LU R A o e

. t his exanple, in the case of making wi rel ess comunication

maker 59, and the tube tip end meinber 48 1s electrically connected to the
| microphone input contact maker 58, respectively_ In this manner, the
amblent sound is acqulred by the microphone 81 so as to deliver stereo
- audio 81gnals SL and SR from the amplifier 76 to the L channel and R
: channel 31gna1 lmes
In this example, in the case of makin‘g wire'less comrnunication
“while the stereo earphone mtcrophone 800 is mounted to the earphone
terminal 22, the ste'reo audio signal SL and SR are output from the
amplifier 76 shown in Fig. 8C to both o-f the L channel and R cha-‘nnel-'
signal lines thr‘ough.coupling capacitors C1 and C2. The same phase
signal as to the L channel 1s output to the R channel because the audto
‘51gnal used for telephone commumcatmn i8 monophomc
In the case where the stereo earphone / microphone SOO is.
mounted to the earphone terminal 22, a signal is outp.ut'to the R channel.
Thus, this signal SR is detected by the detecting & smoothing unit--77
'and it 1s judged by the CPU 33 that a both- -ear mount type earphone has
E been mounted based on this detectlon stgnal S0O. Although this

"-detectton _31gnal S0 1s output-to the A/D converter 78, a side tone
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whil e the stereo earphone m crophone 800 is nounted to the earphone

term nal 22, the stereo audio signal SL and SR are out putg iariR 1008
anplifier 76 shown in Fig. 8C to both of the L:channel- and R channel .
signal lines through coupling capacitors C| and C2. The sanme phase signal
as to the L channel is output to the. R channel because the audio signal
used for tel ephone comunication is nonophonic. In the case where the
stereo earphone | mcrophone 800 i's nounted to the earphone term nal 22, a

si gnal  ivarRi BWonkItdienR shamielontFlmg tHE §iciadnaleSBritse daftgehed by the
detecting & snoothing unit 77, and it is judged by the CPU 33 that a

bot h- ear, ' r . . L NS ection
o gnar - SollRH Thel ¥RG (RR] PARRRNAS aRGNdFAL A8y IR AT UL AaSE O

Conver'tﬁﬁe%%mgét FhAR Jﬁoﬁtlﬁ? Af MGR2Q0R vighlak) dtlﬁ?@itdrepéo gyl S 1 for

controlling the signa vel of the anmbient .sou ereinafter, referred

to as acﬁ'hdbee g%gb%ﬁéﬁyﬁgﬁg%@[ ted based on the output value N of this

. A/D converter | e side tone |level can be variably controlled

freely. Fig. 9 s ] i nar.y vi ew. show ng an_ exanpl,e bl e contents of
rov 5. A S ol b PRl S RORD et ST E S bR T T oeor ted

in a tabl . LG S ol i le,.in.. i.ght-bit Al D

R L o PN R T LI
S B %y LD i o, B v MRt T o
-establ i shed., W th ide t I | i trol| ed based t hi '
St At R RNy LRI R R

to 255 with equal intervals (into 32 rangeS). In this case, when the
threshold setting of the A/D Eonverter 78 1s defined as N, a relationship
‘of.N. = 8 is.established. Where the side tone level is controlled based
3 on this eighf-bit threshold setting (CPU register information), when the_-
number of side tone variable steps is defined as M, a relationship of M =
8 is established.
Figs. 10A and 10B are- views each showing an exemplary
circuit configilrafi'on Whe_:n another earphohé plug is inserted. In the
case where a monophonic earphone / microphone described in Fig. 1 has
. V-Ibeen mounted to the earphone terminal 22 shown in Fig. 10A, the coaxial
" tube member..46’ for ground‘iﬁg of a plug 97 of t.he earphone 94 is
..éonnected to the énnﬁlar- unit 56 and R channel contact maker 60
_.Iélto'g.et-her; the L chann'_el coaxial tube member 49' is connected to the
contact maker39; .and ‘the tube tip end mérﬁber 48' 1s electrically
“connected to the microphéne_ input confa'ct maker 58. In this manner, .
‘the R channel output unit shov;fn iﬂ Fig. 10B is connected to the

: groiu'ndin_g GND.
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nunber. of side tone variable steps i s defined as M a relationship of M8
. is established.. Figs. 10A and 10B are vi ews each showi.ngy pRr@*sioe! ary
circuit configuration when anot her earphone plug is inserted. In the case
wher e a nonophoni ¢ earphone / ni crophone described in Fig. 1 has been -
mounted to. the earphone term nal 22 shown in Fig. 10A, the coaxial tube
menber 46' for grounding of a plug 97 of the earphone 94 is connected to
the annul ar unit 56 and R channel contact maker 60 altogether; the L
channel coaxi al Thebeforepabeindd’ 81g1$alCS)Dl’l@QiL&@utCfr(bﬂﬂeth@@ﬁhphflelﬁﬁ@r 59; and
the tube tip end menber 48" is electrically connected to the m crophone
[ nput cestoady thekekchdBnel thriohigh fiRnMAipliddeaRachan e, ot PUighuli is shown in
"Fig. 10B is connected to the grounding GND. 25 10 March 2005 Therefore, an

‘audi 0 singhalutPht FrRYhBU chippel he Aammle J4mes t#fe, h@ iRphY ofhge L channel

- through the coupling capacitor C1l, and a signal not output fromthe R
channel deeécthrge&ssﬂﬁ%otthr@ udf 7mpygrd?tfn&éae adletsgtlhﬁat fSEQQMAPrYNI L 77 s
grounded, and its input l'ogic is frxed t | ow | evel .” Thus, at the _

det ecti ng &, paRQ i pgy YNt th77deﬂetcusgn&bﬁgggﬂgg%n%éw(ﬁgefpyn% that the

si ngl e- ear nount type ear phone 9 er to Fig. 1).

SRRSO T ARSI ¥
gg?pﬁg-nglgh %%lgnetjr%ﬂn‘g ?er dJ ? p)e ﬁ% en(%lw ou h%%tt? %n Slggl Ci elrjlftrgllt yt Kggr d by -
the ot hSutpuatrt'o the A/D converter 78, the threshold settmg of "00000000" is
| output from the A/D eo.nverter 78 to the CPU 33. This is because, in.
the case .Wh'ere the single-ear mount type earphone has been mounted, the
ambient sound can be-suffi'cienﬂy heard 'by the other ear.
| Now, an audio processing exemple in the hand held'telephone
set 101 will be described here. This example will be described by |
'esing the flow .cha'rrt‘:shown in Fig. 4 again. In the present embodim’er.it,;
where the ambient sound_is superposed in a hand held telephone set 101
used by connecting th‘e both ear mount type earphone 80 os single-ear
mount type earphone 94 to-t—he_telephone set main body unit- 11, when it
- is detected in advance which type of the earphones 80 and 94 is mo‘unted
to the telephone set main body unit 711, and tixeh, the ambient souﬁd is
_sup'erposed on these earphones SO a,nd‘94 it is assumed that tﬁe signal
" level of the ambient sound is controlled accordmg to earphone type.
Wlth this being presumed at the step Al of the flow chart .
shown in Fig. 4, it is detected by the detectmg & smoothing unit 77
Whlcfs of the both-ear mount type'and s1ngle-ear mount type earphones

7'=-_80_and 94 is mounted to-the telephene set main body unit 11. When the -
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Now, an audi o processi ng exanpl e-in the hand held telephone set. 101 w ||
be described here. This exanple will be described by USiﬂgﬁkﬂ% dogw chart
shown in Fig. 4 again.. In the present enbodi nent, where the anbient sound.
is superposed in a hand held tel ephone set 101 used by connecting the both
~ear mount type earphone 80 or single-ear nount type earphone 94 to

t het el ephone. set -main body unit 11, when it .is detected in advance which
type of the earphones 80 and 94 is nounted to the tel ephone set main body

uni t 11ys8pehdihanshe berhashi giduniaypd dasphsHBEPAS ekl 08lebhigRs sear phones 80
-and 94, it is assunmed that the signal |evel of the anbient sound is

| control led rnaceoy dinfd1 § OuRasiRkoONmd YRSIifi N ¥ dnbb18riREIRY A iBeHped, at t hl?-
step Al of the Tlow chart shown in Fig. 4, it I's detected by the detecting

& smoot RiyNgq4uhl de i"%ﬁ@igtﬁgiagﬁ%%h%dgﬁﬁ{h;@mﬂ%?ipp*&y‘%9-”0' singl e-ear mount

type earphones 80 an unt one. set main body unit

1L Wen. the 2¢c]o 0y NaL gl 2003 458( ofﬁDH{%tlxt M Bs SRl edRYY, tyPe ear phane

80 to the tel ephon€ set nmin~body unit . e side tone anplifier 73 -

AP 11 5 Ao Bk MR mB0th 451 LXSTS7 LIS AIPLLL89 gound 10 e

_ , ear phon e audi o signa on' 't channel " i% det ect ed by

means of ;the detecting & spoeothing unit 77 so as to vert .an. .alternating

Curr ent Hs0aaE Sk WRTE 21 atirith cursent $alBegvel TBY TV O o si gnal
SR on the ,R chann i s J,ncreased or. decreased according to f.he vol unme
control 201 AL B  GraAE s ESTTATE A BT eREVERCOrTERE U r oot
Leurt ent tIf\llé')lVEJﬁ?rgetcrg)%ttr_(l)lsotatlgee}gccetil/gcri] a%ldgg.al I%tOPSE %hg%%t;;&i?{g\}erl]eof

© the direct current voltage that is a detection signal SO obtained from the
.detecti-ng & smoothing unit 77 is changed according to the level of the
~audio signai SR. |
Then, processing go.es td t-he step A2 at which the signal level
of the ambient sound output from the gide tone amplifier 73 is controlled
according to the detection signal SO caused by the dete'ct.ing & smoothing
- unit 77. Here, the both-ear-mount type earphone 86 has been mounted.
Thus, the level Qf the audio signal SiR of the R channel is detected by the
"detecting & smoothing unit 77,_ and its detect_iqn signal SO is quantized
. 'and digitized by means of the A/D c.om}erter ’fS. Aﬁ output value N of
this. A/D converter 78 is output to t‘he- CPU 33. At the CPU 33, the
. | | level of the audio signél SR of the R channel is judged, and the side tone -
signal S1 is oufput from the CPU 33 'té t_he side t‘orne #mplifier 73
ac‘cordingly. The side Itone amplifiér 73 éan vary the side toné level
A b'as_ec_l. on the side.ton’e variable controi sig-nalr S1.. |
‘Then, 'p_r:ocessing goes to the s’fep -'SB at whi_ﬁ:h the gain of the

“side tone amplifier 73 is_contr.olle'd to be fed. back according to the
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detecting & snoothing unit. 77 is changed according to the |evel of the

audi o signal SR Then, processing goes to the step A2 at yHardh Jdag Si gnal
level of the anbient sound output fromthe side tone arrpTlfl er /73 1is '
controlled according to the detection signal SO caused by the detecting &
snmoothing wunit 77. . Here, the both-ear nmount type earphone 80 has been
nmounted. Thus, the level of the audio signal SR of the R channel is
detected by the detecting & snoothing unit 77, and its detection signal SO

I's quanthgRsk awdid dicght SRedehiyer@®Bns 1 bblle cAl BriatvighleadarpBonéigoout put
value N of this. AID converter 78 is output to the CPU 33. At the CPU 33,

‘the | evelis 9f bbbguRUMbRIHE PRI Ofedcdife RatlianMely be hidged F@nd the side
tone. signal Si is output fromthe CPU 33 to the side tone anplifier 73

accordi @th-plér,hﬁl Bled€a oW e2ERhE fau@lio -iﬁﬁa&@ﬂiéfﬁ‘@oﬁ‘%xﬁbgﬁfﬁd}ﬂ%keve| based
on ‘the side'tone variable control signal $1. Then, processing goes to the

step S3B§%%é\émg>91rgté{é§ éﬂt%ge?ﬁhghhﬁt 4325£cﬂﬁhef gdgeggéa@%g")ﬁbﬁé J‘?S&éh&%‘t rolled to

- be fed acco e~27 10 Marc og au Irgnal SR

del i ver gdotie, § ey AL B3¢ UDUEi £ YR EFNANGNS LB ol ir3 cbRgAUSE -vol ure
O? 9@3/ g e %'agle . FEOI’ 1-| thﬁ

control rec ed” audi o may - “'exanple, in e case where the
cud 0 ) DLGATTR g0, OIS0 Moy ASS AR EIplaBfgccssi 0 ot 42
13 el R BRSO s Sy, oL | 02 ome el e
thereto. A maxi pum o miiSoPf R b ot VEREEIC QORI s dsh B séfiset O
| | ensure .thi‘s gain control.. The threshold level can be simply set by |
.means of the CPU 33.  Therefore, the gain of the side tone amplifi.er 73
- can be freely set. In this case, assuming that the number of steps for
varyiﬁg the side tone is M, a reiationship of M < Nis eétablished.
The digital information accbrding to the ambient sound of the side tone
level properly controlled by means of the side tone amplifier 73 is
combined With the ‘downward audio information. DoUT'By means of the
‘mixer 74. | Thatl' is, in the CPU 33, the side tone level can be‘v,arired
| fr‘eelry from the upward audio information DIN to the.downward audio
information DOUT based on the level of the audié signal SR output .on the
R channel. |
| In a-ddition, in the case where the single-ear mount type
earphone 9-.4 is mo'uﬁ_ted to the telephone set ﬁl.ai-n body unit 11 at the
above described step A], processing.goes to the §tep A4 at which thé
gain of the side't.one am_blifier 73 is .reduced, .and the signal lével of the
ambient 'sotm(.i ié_low‘ered.' .The.n, proéessi‘ng gocs_to'the step AS at

which the CPU 33 fixes the ga'in of the side tone amplifier 73 according
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~ where the si ngl e-ear nount type ear

~ensure this gain control. The threshold | evel can be sinply set by neans
of the CPU 33. Therefore, the gain of the side tone anpl i j\&fc hoscan be
freely set. In this .case, assum ng that the nunber of steps for - varying
the side tone is M a relationship of MNis established. The digital '
information according to the anbient sound of the side tone |evel properly
controll ed by nmeans of the side tone anplifier 73 is conbined wth the
downward audi o i nformati on DOUT by nmeans of the mxer 74. That is, in the

- CPU 33, ibheeshfigut @Pehé %%@éct‘i‘@@@@m}b%rthﬁf% uhiterly TWaehidhe (HPMEdqaudi o
information DIN to the downward audio intormation DOUT based on the |evel

of the apdbiouskBNBl R QU ﬁ‘%vﬁ@ﬁl&qﬁ)lﬁ@gﬂﬂﬁmu&lr‘re@ggﬁ%ﬁ)'ﬂmiﬂ.sn the case

one I'S nount to the tel ephone

et i )49 difide kheloddig) sBPAYRIHERES HA,0L%0 A AOREETLR8, 9008 Lo

the step A4 at ain. o one “amplifier I's reduced,
and t he;si gnhal of: t hey i.ent. d-is | oyered. Then r ocessi ng goes
Tothe SO R BYBee, TR D BHRMG fl e et i ar BB e O ¢
anplifier 73 accordi 28 10 rch 2005.t0 t out put -of _.the detecting &
armot hi kel 58 i e e L ERafee plulo e Bty OcBPT Bt Bofy
providing some, m nlw&w esoi utian u.r%i ts LSB, the 'die tone control '
sensiti \5??;5’%:50%% TGP O HAE 1t OTSYHE PTHIE 2 RRBFUY s snpot hened. Wien a
-monophoni ¢ si nghg;tear tipe earphone is _nmounted, the side tone level is

" changed by anot Hefliie¥Ak: 2 ddng i the fixyembadimemnicof 4@ PrEsEntol une is.

software preset ags default. In this vva[y according to the first enbodi nent
of the Preadign, the level of the audio signal SR that appears in an R channel

stereo signal line is utilized for detection of_earphhone type. This Sigﬁai
level is grasped, .v‘vhere_by earphone type can be judged, and tile side tone
level can be changed. In addition, the degree o_f side tone level
_recognition is significantly varied dépending on. the audio level heard by
th.e stereo earphone / niiérqphone 800 or a general earphone 94. - |
Therefore, this -s.ignal. level is -détedted by the detecting &
_smoothing unit'77, whereby the CPU 33 can automatically set / change
the side tone level based o_n_.the detection s_igﬁai S0. Asa r.ésu.lt, the
_optimal side tone level can be always pi‘oduced irrespective of earphone
~ type such as bothfear-mount type earphohe 80. or single-ear mbunt type
earphone 94, maki.ng it pbssible to properly maiﬁtain the degree of
recognitibn of 1Ehe ambient sound. -
In this manner, eyeﬁ in the cas_é where a stereo headphone
_élmost covering earrs is ﬁsed fo;‘. the hand hél.d tel’ephOne set 100, the
: rsigna-l Ievél of the ambient sound can be supe.rpos'ed according to the
analog audio s’igﬁal SR ou‘tpﬁt from the receiving signal prdcressing. ﬁnit

- 42.to the earphone 80 through the audio processing unit 70. Thus, the
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~ wher eby uske cGRWIBA ysarcaghirmtlicambyesetodn¢hange the side tone |evel
- based on the detection signal SO As a result, the optiml side tone |evel

~ “nount type earphone 80.or 'single-ear nount type earphone 94, naking it

“invention, the level. of the audio signal SR that appears in an R channel

stereo signal line is utilized for detection of earphone §XReh s si gnal
l'evel is grasped, whereby earphone type-can be judged, and t e SI e tone
| evel -can be changed.. In addition, the degree of side tone |evel

"recognition is significantly varied depending on. the audio |evel heard by
the stereo earphone / m crophone 800 or a general earphone 94. Therefore,
~this signal level is detected by the detecting & snoothing unit 77,

can be al(\z;@mcpquﬂﬁmdiimregspecti ve of earphone type such as both-ear
~possible to propeglyl nRianbRick Ma%r@lﬂga@;ﬁc@ifng LR CRARJIhANidferfile anbi ent
sound. In this manner, even in the case where a stereo headphone. Al nost

coveri ng;o%@fg%rhﬁo‘dscﬁdarf qudidg rmglﬁﬁhﬁitt%'eiﬁhéjﬂﬁnaq;eléngelpthlaﬁe S%:[gnal

l'evel of the anbient sound can be superposed according to the anal og audio

si gnal 0. d t C nal t,.42. ‘to the
- ear phongaézoégoﬁj?gurg‘?\%nﬁe;&o gl %hglr)g%ggggng Iﬁﬁih%?g%o?ﬁm%% e 29 10 March

2005 s ShIRS EFOANAD A7 ARBLGIL 4 SGHI og ) SESOAL FP0C N
L AL e N
on a dOY\@é’@rgalat%dfhosgllgnt%le Alst?emBb grqgent have like functlons A
descrlptmn of such elements is omitted here.
-~ In the audio proéessiﬁg unit 70’ _shown in Fig. 11, an aﬁalog
! side tone amplifier 73" is. (_:onnegt,ed to a connection point "q" of the
amplifier 71 and A/D éénverter 72, and the upward audio signal SIN
including an analog ambient sound is amplified so as to be superposed on
" a downward audio signal Sour. Ina digital ci‘rcuit b!o’ék, as in the first
embodiment, a digital side tone amplifier 73 is provided. A mixer 74 is

connected to a side tone amplifier 73' so that the upWard audio signal

'DIN including the ambient sound is mixed With the downward audio
signal DouT. | |
| In the case df this circuit configuration, two side tone
‘amplif-iers 73 and 73"afc targeted to be controlled, and the control range
‘inéreases. Of course, suc'l-l digit_al side .tone'.a'mpllifier 73-may.be' _

. eliminated. The detecﬁng & smoolthi'ng..unit"?’i detects an audio signal
SR on the R channgl, and ;:on:ver‘_tsr é,n alternat'ihg current wave into a
direct current voltage so_ds to obtain detection signal SO.  The signal

level on the R channel is increased or decreased according to volume-
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audi o si gnal anal og processing. Like reference'nuherals and el ements

identical to those in the first enbodiment have |ike fungsp@ps 20ds -
description of such elenents is omtted here. I'n the audi o. processi ng uni't
70' shown in Fig. 11, an analog side tone anplifier 73" is. connected to a
connection point "q" of the anplifier 71 and AID converter 72, and the
upwar d audi-o signal SIN including an anal og anbient sound is anplified so
as to be superposed on a downward audio signal SOUT. In a digital. circuit

block, asrtfol bethd F&deivedRdid®Ttthe Part defdtelshdsnt @Re 1ANP! i Ther 73 is

provi ded A mxer 74 is connected to a ..side tone anplifier 73" so that
the Up\/\’%dt}?@éb{écﬂcﬂﬁﬁé %hﬂﬁ{tngggoﬂﬂﬁe ﬂ‘i‘ﬂ@c@%rﬁé}ﬂ%l\t@gé}‘e&%ewth the

- downwar d audi o si gnal he case of this circuit configuration, two
side to 1dRk] i oS &7 3md Rfier tgQl nd the
control IHilatnge I ncrteag:es OB %r%et sughgﬁ’%gﬁd?% glgqtgotrl\lg l%ﬁg’ O?I er
my. be fbiddiatedaa R dem{d ¢ BLag, 'dret jaudi o
. si gnal on t channel |, onve s an a rna |ng c ren mave into a

direct oy ﬁz,sdv?g'&aggua%da& b DA Gels L ersoqnaﬁg SRmfpe sional

| evel ann I'S 1 Ncrease ease actor Sfune 30 10

-~ March 2 f th d,audi o of the hand t
101, ThatD et Uoder bt Bn T &t Saintsl oP FBUZR R Eo BT cur  ent

- vol tagel) caused by the detecting & shoothing unit 77 changes according to
it .

the |lev the audi o signal SR Al though the thus detect ed detection

si gnal SOls nti.zed and digj.tjzed in the, AID conyerter th
regol utl on nuhb ixat is, two types (%suize tone varhlabiaé contro s{gnals ST1 an(?

S12 are pro_vided at a digital step and an analog step, thereby making it
. possible to set a maximum of N settings each other. When a threshold
evel is set by collectively pr_oviding Somer minimum resolution units
LSB, the side tone control sensitivity can be_reduce.d and smoothened,
~ and stages can be freely set. | When the number of side tone variable
: Steps is defined as M, a relationship of M. = N is es_tablished..
| . In this embodiment, the out:put value of the A/D converter 78 is
l.eyel judged by the CPU 33, and a side tone variable control signal S11
. is output from the CPU 33 to the side tone amplifier 73 at the digital step
accordingly Then, a first side tone level is varied to be superposed on
the downward audio information DOUT through mixer 74 In addition,
- a slde varlable centrol signal S12 is output frem the CPU 33 to the side
tone amplifier 73', and a séco'nd. _silde tone level is varied to be
superimposed on the downward audio:sigr-lal SouT through the mixer 74"
: _In this manner, the sid-e_torﬁe variable cont-rol. signals Sll and S12 can be
sent independently from the CPU 33 to twe side tone ampliﬁets 73 and

73'. .
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(N) of the AID converter 78 is determined depending on the nunber of bits.
That is, two types of ‘side tone variable control signal si@ithraithosS. 12 are.
prOV|ded at a digital step and an analog step, thereby nmaking it -possible
to set a maxinumof N settings each other. Wen a threshold level is set
by collectively providing sone mininmmresolution units LSB, the side tone
control sensitivity can be reduced and snoot hened, - and stages can be
freely set. Wen the nunber of side tone variable steps is defined as M a

relationship of Tiepeires iRt @el sliRd polu@ulrllp?o@eglg A d;Sé}%HHE@Ut val ue
of the AID converter 78" is | evel judged by the CPU33, and a side tone

vari abl g eentiPhs %'o%(l}?elre@ with a 'fﬁ's?'tllrfllg il QM Eﬁ[ﬁéﬁg%ﬁﬁéa&sﬁgﬁgp' de tone

anplifier 73 dat the digital step accor I ngly e tone

level | Seyarbpehd leﬂ?elgﬂa’?&lrpd)ﬁggoﬁﬂn tlaeeﬂ%pe&ggeg bV 4RELOD DALT

t hrough m xer tron 2 si fe varrap sl gha 12°is

x I f d d d
Cone 1 e %gf?? figgbsd Eﬁail ooy kRt 55 el%fere%%ﬂg%bé?;ﬁ& | o0t
h 74’ th e contro
tslltt:](r)\g?s E?‘%Ta ﬁ§{1§ b aéaans%gesen?nllﬁge%r@ﬁgéﬁ?lgya?‘?geﬁgltﬁlel’%}’l?%é’“geo two side

t one a iers 73 and 73' ., 31 10 March 2005 gtqere ore, lS| de tone
superpo llbgnmﬁrn&e,%s%‘f% L 4he 585 ST e dterp dtrdapgra 2 Bithared with a
first enbodi.nent, and t evel of the apmbient sound

accor d ﬁaveengaeeﬁﬁaeeS%l)ﬁeg?eeﬁﬁglge%%ﬁ%le@&fonemrhozt 7be Seznpinene! 80 or

- single-e e earphone 94 can he
: g ?the amt lenl”s)ouncll cleln be superposed accordlng to an analog audio

signal output from the receiving signal processing unit 42 to the
.earphone 80 through the audio processing unit 70', and thus, the user can
| always recognize the ambient sound. | |
(4) Third.Eml)odiment.
' 'Fig. 12 is an imaginary view showing an exemplary
con_figuration of a h-and‘ held telephone set 103 with a stereo headphone
. according to a third embodiment.
| In this. embodiment, a remote controller 90 compatible with a
-'_m‘icfophone unit is provided so as to'.'b'e used by connecting a stereo
hea.dphon-e 84 to this remote controller 90. Reference numerals anel
elements identical to those in the firls.t embodiment have like functions.
A des‘cription of such elements is omitted here.

In a hand held telephone set 103 shown in Fig. 12, a remote - -
controller 90 1s prov1ded and a Jack connector 87 is provided at one end
of this remote controiler 90.. This jack connector 87 is equ1pped‘ with a

_ general -purpose stereo headphone 84 or stereo earphone (stereo

earphone / mlcrophone 800 w1thout mlcrophone 81) A stereo 7
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automatically set at a stage of analog processing and digital processing.
In this manner, even i.n the case where a stereo headphon@bg%ﬂﬁqkm covering

- ‘ears is used for the hand held tel ephone set 102, the signal |eve of the
anbi ent sound can be superposed according to an anal og audi o signal output
fromthe receiving signal processing unit 42 to the earphone 80 through

t he audi o processing unit 70, and thus, the user can always recogni ze the
anbi ent sound. (4) Third Enbodinment. Fig. 12 is an imaginary view show ng

an exenmplealyhosOBU GUIAId Ahedlfome MatchNal d stefRPRANRE: Detis MA3dWsth a stereo
-headphone according to a third enbodinent. In this enbodinent,. a renote

- control ligfep¥Bne FEREEVR| firth g RepoMLLPR eu%htl. is provided so as to. be
used by connecting a stereo headphone 84 to this renote controller 90.

 Reference numer gl g Afjth sl CORNGS4 9ERLLAL: Aol 1R58ck Do WG4 fhSAL sabodi ment

have |i ke functions. scription of such elenents 1S 0 ed here. In a

hand heldq! ) ﬁgl?]f’ AR i R0 ol if Liblelgs @ TRIRR GONLEOLNSE 90 1

provi ded; and connect or i's provided at ohe en 0 hi'S renot e

Il g This j 7 i d_wi .al - €.
Stereo AEkig 83 eFdeRBRaPL ol aeRufal BRakpblrat B TS Rone boo.
wi t hout m crophone glé A-gjterdeo 32 10 March 2005 head htone 84 is used when
" one Ilstr%??sontsg 2 TPEPBE kA LIS 13eq a8 d SReakert o) BHEHRLS €WE OUer durin

'responsgalt)i% 32 E)?%g%nggtleld’ at one end -of-th:e femote'c_ontroller 90 and a plug '
93 is proﬁded at one eénd of the controller. This plug 93 can handle a
microphone 'signal and a stereo audio s‘ig'nals (L -and R channels). |

- In addition, a remote controller terminal {(jack) 22' is provided
at the telephone set main body 11 50 as to mount the plug 93 prdvi&ed at
one end of the remofe Contro_l‘lef cablé 92. .A :single cjlinder type is

. used for the remote contr.olle.r términal 22! ér a single cylinder / flat
~ integration typ.e and the like is used, and a mechaﬁism for éWitching an
“internal speaker circqit and the remote controller 90 by mounting of the
plug 93 as well is included. |
In this way, -accord.ing 10 the third embodiment of the_pre‘sent
- invention, in a hand held teleﬁhone set 103 used by connecting the
. “lrfemot,e clontrol.ler' 90 to fhe remote controller tefmihal 22" of the
telephone set main body unit 11, where the ambieht sound is superposed,
when it is detected in_adirance which of the stereo headphone 84 and
. single ear mou-m: type earphone 94 is mounted to the remote controller 90,
| | and then, the afnbient sound is supgrpom on these stereé heédphone 84
or earphoné 94, the signal level of the ambie_nt sounrd c.zfm be controlled

“according to these types.
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- A headphone cabl e 85 is connected to the stereo headphone 84, and no
. microphone is nmounted to this cable 85. The mi crophone o Srdieidpsed in the
renote controller 90, acquires the anbient sound during response to a
- phone call, and is used as a speaker. A renote control cable 92 is
- connected at one end of. the renpte controller 90 and a plug 93 is provided

. at one end of the controller. This plug 93 can handle a m crophone signal

-and a stereo audio signals (L and. R channels). 'In addition, a renote

controller termmakefdraCkie 83tina HEAYI HaL] G iHehEmbRIARNAAG ST L&RI N body

-1 1 so as to nount the plug 93 provided at one end of the renote

control |6 o fBbl:8192ser o el fy £Y 'e%gﬂg@rﬁt YHfed Suct3EB ot leal TifoEITD! €

~.control l'er term nal or a sing integration type and
‘the like,j , i {0 i i i rayal speaker
' circuit%ghgsﬁﬁggﬂénn g&@%ﬁ%?%ﬁfggé Oéﬁiﬁk%ﬁﬁ“& Sq%gpbﬁégd%rug 93 as well is

i ncl Ud?%o}t%l)ﬁ;eg,i ﬁlé%‘@}ﬂﬁig?ﬁﬁ?{%ﬂigp%e‘}a (gfhfhélgllgxrb%r?tmsjotgﬁﬁg}l b()efalRNhaeyspr esent

i nvention phone se usSed” by connecting-the renote
-controll er QQ-EO t he renmpt co&%roller termnal 22" of the tel?ghone set
mai n body "GHt'f ﬂfesmgflget SHURBPES UL | dNdBFEPPELEE, SYShER TS i s
detected in _advance which qf the stereo headphone 84 and i ngl] e ear nount
Lype eaBRONAIess 3 Sterpe eadphant 2 FmgtecraiRBIones io8sed pHhhen, t ho

~anbi ent.,. sqund,i s syperpose-on these stereo. headphone 84 or earphone 94,
t he sigharlgﬁla?ﬁj%ﬂekﬁp SE i Enithe Gus s o o bR ALY 1ead souBd SRl to these

types. 33 10 -March 2005 Therefore, the optimal signal |evel of the anbient
sound cahPgfposed according to an analog audio signal output from the receiving

N signal processing unit 42 to fhe stereo headphone 84 fhfough the audid
.processing unit 70, and thus, the user can always cﬁeck the ambient
'V's_ound. |
“‘According to the first to third embodimeﬁts, in the case where
 the hapd held telephone sets 101 to 103 each are provided with a music
“playback function or the like, and the stereo headphone 84 for listening
to a stereo music is cémpatible with the earphone 84 for a telephone
Syst'em, effective audio procéssin'g can be performed indeﬁendently of
user volume operation. Morebvér, when one is listening to a stereo
music, even in the casé where call affival’from the c'ou-nter_part occurs,
one can respond to such call while wearing the- ét_ereo headphone 84
withouf switching to a generallearpho-ne 94
AS described above, according to a hand held telephone set of
‘the present inventi.on', according'to whic_:h of the bbth—_ear mbunt type or
single-ear mount type éarphbnes-is mounted on a t.elephqne set main
~body unit, there is provided a control device for.c-_ontr-olling a signal

,1ev.é1 of an ambient sound to be delivered to these earphones'-.
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~autoratically set according to earbhone types such as bot h-ear nmount type
- stereo headphone 84 or single-ear nount type earphone 944q pNpiefiggr. the

optimal signal |evel of the anbient sound can be always generate

“irrespective of earphone volume. In this manner, even in the case where a

stereo headphone 84 alrnost covering ears is used for the hand held
t el ephone set 103, the signal |evel of the anbient sound can be superposed

- according to an anal og audi o signal output fromthe receiving signal

 processing unit Whttit kensigerenoheasiphones84vhdreonabihharangif Processing

'the presen

unit 70, and thus, the user can always check the anbient sound. According

to the fi/psteatphbiié hds ERAGHIRALS, (hd 1418 $SE 2T Ber iDenbRAd el d .
t el ephone sets 101 to 103 each are provided wth a nusic playback function

or the ljk&tebgntet 18nst BHRD dleﬁ‘épﬁﬁﬂﬁerﬁdfs&g{deg SN e ady @ é‘?fl@o musi c.

ective audio

is conpatible with The earphone 84 for at one system e

- processichge GRkerRe Qﬁ{g‘l@!éﬁ%%hﬁﬂﬁfﬁﬁ@%mﬁﬁ’o@é haé‘%@@nvr%ﬁ'ﬂ?ed?ﬁﬁéaééfh?n'

Mor eover, when one i s listening

_ a st'ereo nmusic, even in aﬁe mTFre

| 1. i f : I Sen o n,.r on o_such ca

\(/:\A?i_ I eawg\r{?hgan{iﬁghtse{;] g? ;a%%ﬁéeagsfggg%%é}ggy %et ‘cﬁgﬁ? ! gﬁﬁlcﬁﬁl?eﬁ%?o:%mgener al f
h i ' di ng. t . h ‘ephone set o

he pr osaafe; A bE PERREE CAReRe 5" ThF ikt g BOTAvELrt Hunt type or

i ngl e- : ‘ h Ny ted tel t [ bod
i, 1 AACRE SRy REn 0 UG R S o ek bR 0@gnal |1 evel of

1ent

ays

.' : [ ) ; i) : 'S, 10 h 2005
- an ami Sl SO 00BRode] LSl S LPERS anARNNSs 34 A0 10

orevver, the optional signa
' generat.ed i'rres'pecti-ve‘ of earphone volume. 1In this mahner, even in t‘he
case where a stereo headphone alfnost covering ears ié used for a hand
held telephone set, theruser can recognize the ambient sound.
'According to an audio proée_sSing method of the present
- invention, in the case where the ambient sound in a hand held teléphone
- set is superposed, it is detected in advance whi.ch of the bofﬁ-ear mount
type and single-ear mount type earphones is mounted to the teiephone set
- main body unit so as to control the signal level of the ambient sound
according to types of these éarp;hphes.
With this gonfiguratimi, iﬁ the case where a both-ear mount
~type earphone has been mounte’d‘, the éigﬁa_l level of the ambient sound
can be increased. In the;.case where a single-ear mount type earphone
:has be,en mounted,‘the signal level .of the ambient sound can be lowered.
i Theréfore, th.e‘o‘ptrimal signal level of fhe ambient sound can be
automatically set éccufding to ea'rphone't'ypes. Inrthis 'mannér, gven in
the case where a stereo headphone_almost t:overihg ears 18 ased for the

“hand held telephone set, the user can recognize the ambient souhd.-_
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Wth this configuration; in the case where a both-ear mount type ear phone

~has been mounted, the gain of an anplifier is increased, 19 Naghepst he

signal |evel of the anbient sound can be increased. In the case where a°~ .
singl e-ear nount type earphone has been nounted, the gain of the anplifier

i s decreased, whereby the signal |evel of the anbient sound can be

| onered. Therefore, the optimal signal |evel of the anbient sound can be

- automatically set according to earphone type. Mreover, the optional signal

level of the amhiien,anndn FafkioR i8Ry SuiGBIFBpRAd [d §30DAG! hyg of

ear phone volune. In" this manner, even

I t ' I & ¢l Lt :
Tecogni SIS, B8 iR LRI PLAPRIE pula Sy BRI R APREREE of “Thne

t ere a stereo headphone

present _ | i i n C re the anbient sound in a' hand held

st DEETE 8P uplstot NELGARE ' SerklopBRR 6V 2 SOMEE Mot JFPE o

bot h-'ear nngnﬁ type and singl e-ear nmount type earphones is nmounted to the
P mai n body unit 50 as to control the signal |evel of the

anbi ent sound - according to types of these earphones. Wth this

~configuration, in the case where a both-ear nount type earphone has been

nounted, the signal |evel of the ambient sound can be increased. In the
case where a single-ear nount type earphone has been nounted, the signal

_level of the anbient sound can be lowered. Therefore, the optinal signal
level of the anbient sound can be automatically set according to earphone.
.. types. In this manner, even in the. case where a stereo headphone al nost

covering ears is used for the hand held tel ephone set, the user can
recogni ze the anmbi ent sound. .35 ' x
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~the tel ephone set” mal

10 March 2005 The present invention is very suitably applied to a hand held
t el ephone set having a nusic playback function, the hand1¢:gﬂa%htﬁogphone
set being capable of listening to a stereo nusic by a both-ear nount type
ear phone. 36 10 March 2005 CLAIMS 1. A hand held tel ephone set to be used
by connecting at |least an earphone,Sghgshand held tel ephone set
characterized by conprising- a tel epgrroénf@l\gsset mai n body unit; detecting
nmeans for detecting which of a both-ear nount type: earphone and a

si ngl e-ear nmount type earphone is nounted on said tel ephone set nain body
unit; an anplifier i 4f V] i -Lveriyn the
sound to said eaﬁﬁh%g%;nﬁgﬁéldayéégﬁ%@g? gggl\c/{?@é @%?“%%J%ﬁgfl?ﬁﬂéhé%stllaggl | evel
of the anji n i i fi.er acecordi t 0. ap. out put of
cai d det cet Corp R daPE bAMH A e P bR R B R PR TRVl 1% 1

arranged such t hat i - ear unt type earphone is nounted on
2 e ﬁﬁ‘g%%?)eﬁﬁ?#mé’ allngﬁof said anplifier is increased,

thereby | i he.signal |evel of th i ent d, and in th
whor & sai 0 si nol St Edithatnns ficsepnsutial Shad@aC et tdptohone set

idanmplifier js teduced, theredby | ower i ng

mai n body unit, th ain of sa
the si gné?arpbgg? aé’ﬁ ‘?ﬁlﬁﬂglﬁﬁ‘fﬁre??f’u%ﬁﬁﬂ? earphone is mounted on sai

telephone set main body unit;
an amplifier for amplifying an ambient sound and delivering
b the sound to said eérphone;_and |
a control device lfor adjusting a sign-al level of the ambient
sound output from said amplifier aCc_ording to.an output of said detection

means.

2. The hand held telephone set as claimed in claim 1,
arranged such that . w-here said both-ear mount type
earphone is mounted on the telephone set main 5ody unit, a gain of said
amplifier is increased, thgreby improving the signal level of the ambient
sound, and in the case where said single- ear mount type earphone is
‘mounted to the telephone set main body unit, the gain of said amplifier is

reduced, thereby lowering the signal level of the ambient sound.

3. The hand held telephone set as claimed in claim 1 or 2,
arranged such that where said both-ear mount type
earphone is mounted on the telephone set main body unit, said control

device controls the gain of said amplifier to be fed back according to an |
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. 3.. The hand held tel ephone set as clained in claim1 or 2, arranged such
- that where said both-ear nount type earphone is nmounted QubLhe Jdogkephone
‘set main body unit, said control device controls the galn of said
anplifier to be fed. back according to an .37 10 March 2005 anal ogue audio
signal delivered to said earphone. 4. The hand hel d tel ephone set as
clained in claiml1, 2 or 3, arranged such that where said single-ear nount
‘type ear ne_ i s,.munt Q te set main body unit, said control
devi ce fi?)%gfs%gfl%3“%13isﬁgngfg§b‘f%5é(gt§pﬁaf4?%FQ%CN ding to an output of said -
detection neans. 5. The hand held tel ephone set as clained in any one of
the preceding clains, operable such that said anplifier superposes a

digital signal agcqrdin i i ent sound. on.a digital audio signal.
6 SThe hand el dd dieaont felf i dePiPas Renas KTaEbae Wim he Grboads ng

cl ai ns, bl e that said anplifier superposes an anal ogue signa
~accordi ngpﬁbgeds%qczﬂﬁ i ent sound on%¥ ﬁr%ﬁ%‘ldoéﬂ’éqﬁ‘lﬁfirdn%il@héﬁe 7. The hand
hel d tel ephone set as cl ineg in any one of the preceding clains, operable
such t hat*ERIf&pmENnted QRADE delepbioneesetupain hpdy dpHbrid onteplspeaker. 8.
An audi o processing nethod in_a hand held tel ephone set to be used by
connect i §§Vise '@éﬁﬁgbﬁéaﬂ% of saéfl B es accaedingblougn eutput oEadid audi o
processi ng nethod characterized in that, previously which of a both-ear
nount tyéé“ééﬂﬁh@ﬁ@ﬂénd a single-ear nount type earphone is

5. The hand held telephone set as claimed in any one of the preceding

claims, operable such that said amplifier superposes a digital signal according

to said ambient sound on a digital audio signal.

6. The hand held telephone set as claimed in any one of the preceding
claims, operable such that said amplifier superposes an analogue signal according

to said ambient sound on an analogue audio signal. |

7. The hand held telephone set as claimed in any one of the preceding

claims, operable such that said ambient sound is acquired by a microphone for

a speaker.

8. An audio processing method in a hand held telephone set to
be used by connecting an earphon'e to a telephone set main body unit, _
.said audio processing method characterized in that, previously which of
a both-ear mount type earphone and a single-ear mount type earphone is

mounted on said telephone set main body unit is detected, when the
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nount ed on said tel ephone set main body unit is detected, when the 38 10
March 2005 anbi ent sound is superposed on said earphone,40g.pigpal - | evel -
of the anbient sound is adjusted according to said ear p%one type. 9. The
audi o processing nethod as claimed in claim8, characterized in that, in
the case where said both-ear nount type earphone is nounted on the
t el ephone set nmain body unit, the signal |evel of said anbient sound is
increased; and in the case where said, single-ear nount type earphone is
nount ed ,tadnﬁ’r?é“tsé’l“é‘ HSRUPEERO St AN eapphong Hée sppahleved i thsf sai d
ambi ent sougd is lowered. 10. The audi o processing nmethod as clained in
clai m 8 GiM@ent SRAp4dsadivEgdi 3rqonding to satheamimentidce sai d bot h- ear
nount type earphone is nounted on the tel ephone set main body unit, the
signal level of said anmbient sound is controlled to be fed back according
to the analog audio signal delivered to said earphone. 11. The audio
processi ng met hod- ddecredigerrdcgsgingi meghod agrelaiine ¢ hmrcdeires, zed in that, in
t he case. where said single-ear nount type earphone is nounted on the
t el ephon&hgsectesizgdbimdihatnin the hesesivireat skl bbth-efr swowntatpyieent sound i s
fixed. 39 10 March 2005 HAND HELD TELEPHONE SET AND AUDI O PROCESSI NG METHCD
ABSTRACT e@Fp lr¢ie b SQUOSHIREA The delepimmnic csalt Inya2ineiodynuajtt ithalsigagriave]l evel of
an anbi ent ' _

of said ambient sound is increased, and in the case where said single-ear

mount type earphone is mounted to the telephone set main body unit, the

signal level of said ambiént souﬁd is lowered.

10. The audio processing method as claimed in claim 8 or 9,
.characterized in that, in the case where said both-ear niount type
- earphone is mounted on the telephone set main'body unit, the signal level
of said ambient sound is controlled to be fed back according to the

analog audio signal delivered to said earphone.

11. The audio processing method as claimed in claim 8, 9 or 10
chiaracterized in that, in the case where said single-ear mount type
earphone is mounted on the telephone set main body unit, the signal level

of said ambient sound is fixed.
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sound according to earphone type even in the case where either of both- ear
nmount type and singl e-ear nount type ear phones is nDunteQ)Mgmﬁzbgiephone
.set main body unit, and to recognize the anbi ent sound even in e case
where a stereo headphone al nost covering ears is used. A hand held

t el ephone set used by connecting a both-ear nmount type or single-ear nount
type earphone or thereto is provided with: a telephone set main body unit;

. detection geans. faor detectln%H&&icg f Be e ggﬁ e is mounted to
the tel ephdiaNILAthkPy Ik PRANE 35t ANDTREDTOHRBTERRING 2n andi ent
sound to be delivered to these earphones and, and a control device for
controlling a signal |evel of t NMEBRO BNt sound output fromthis anplifier
according to an output of the detection neans. Wen either of these
ear phones and is nmounted, the control device controls the signal |evel of
t he anbi ent sound ou&BSﬂ"RAﬁ]’fl‘ ORGBEpDISCAOSH BE fed back according to an
output of the detection neans. Figure 1 40
: To automatically set an optimal signal level of an ambient

sound according to earphone type even in the case where either of both-

ear mount type and single-ear mount type earphones is mounted to a

telephone set main body unit, and to recognize the ambient sound even in

the case where a stereo headphone almost covering ears is used.

A hand held tele;ﬁhone set used by connecting a both-ear mount

type or single-ear mount type earphone or thereto is provided with: a

telephone set main body unit; detection means for detecting which of

these earphones and is mounted to the telephone set main body unit; an

o amplifier for amplifying an ambient sound to be delivered to these

earphones and; and a control device for controlling a signal level of the

ambient sound output from this amplifier according to an output of the

detection means. When either of these earphones and is mounted, the

control device controls the signal level of the ambient sound output from

the amplifier to be fed back according to an outpuf of the detection

means.

Figure 3
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