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 plug 97 provided at one end of an 10 March 2005 ear phone cabl e 96.
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




A normal single-ear nount type earphone 94 is provided at the other end of
this earphone. cable 96, and a nicrophone 95 i's provi ded ﬂ}MaQ%:kﬂ%ernediate
position of a cable that reaches this earphone 94. Cccasionally, these

‘ear phone 94 and mi crophone 95 are generally referred to as an ear phone /
- m crophone. The earphone 94 is used as a tel ephone receiver during
response to a phone call- so as to output a nonaophonic audio. . The

~m crophone 95 acquires the anbi.ent sound or is used as a speaker during

Tesponsg FPbong @l . A small sized speaker 24 for a tel ephone
recei vera%@1 nmount eg upwardly of the liquid crystal display 23. Wen an

earphone s not oMl fsinbfle G0 4RLEEPRITe o@iichel 4 BUERHYI AU it esponse

- to a phone call. Tn addi an an s nmounted to the upper left of
. the telephone, s¢ ' and £l ecty] D st a?%m- to and
~ received ‘?.ro?ﬁl%o?;gll oé%é)glg’%ét%aﬁﬂgnﬁ(’na&dréﬁ%ﬁv\@%gﬁﬁ%ﬁigf irasr ay 1%(‘??1 ér
controlling,this..ljquid crystal disphay _23.to bhe displayved,is nounted to
“the teIéBHgﬁgnggyahﬁpﬂs%B) 9¥fﬁﬁgﬂﬁe ?gf?%§“§f%é%ﬁ§f£#%g%§4huneric keys 0
to 9-and synbol - keys # and . * as, to be operated by. a user. A snal
~ sized n1éFBBﬁHWéﬁ?éﬁP%?eaqgﬁﬁﬁkégEVEiﬂﬁﬁﬁﬂﬁﬁﬁﬁbgiﬁé?é¥?eﬁ?ﬁ¥he key array
~27. \Wen an earphone is not -nounted, the .ﬁﬁer's udi% is detected during
respons&efiesred thanancearPhons / BIORMogs. bLRE 53TBBORE Sdgiint¥d Hfween t he
liquid crystal display 23 and the -key array 27 so as to input operation
i nf or mat§!6RLANY T ALE1VEE SUIBILFERAOGTE ot PERAR2E!. 5@ 2§ JOUPRLRYS & ncreased or
‘decreased by.so called volune controlling the operation button 25. 10 March
2005 Fi gromphonic preik dildyr avcoaphand g asqussesripieatbiantesopgd or
configuration of an audio processing unit 1 with a side sound
"~ is used as a speaker during response 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.




" . transni ssi

superposition function in a hand held telephone set 10. The audio
processing-unit 1 shown'in Fig. 2 has an anplifier 7 capﬁpwaa Cﬁfzopgi ng .
vol une controlled by -the operation button 25. In the han &l el ephone
set .10, audio information DIN /. DOUT transmtted / received through a
radi o base station is a nonophonic audio with a | ow frequency - bandw dth
(300 Hz to 3,400 Hz). Nanmely, digital audio information DOUT decoded. by a
recei ving signal. processing unit 5 is output to a digital / analog (D A).
-converter 6 throagh2ds anbheik iagramt depitihecomeaeigrlaby iaferenl t he digital
~audi o information DOUT has been converted into an anal og audi o signal BOUT, -

t he conv@nifpthrationads he a@@iy @rbedsding andt Propdra audd eolig¥el with an
anplifier 7. Then, an.anal og audi o si.gnal (hereinafter, referred to as a

downwar dupd el &sifio@NRinkct ifln hshaid Reitd idepRofakphane 9%hthiugh a coupling
capacitor C. On the other hand, the m crophone 95 is connected to the

anpl i fi &frodedMhOUGH: ALIRATRIAE ot ©F AR 22h 11 FRET. cAhAEM Op&ihgnal _
(hereinafter, referred to as an upward audio signal) including the anbient

sound SlNij & eABH-5168 5,20 bREMid® bRMOAY S | O BVANBAAD el 01 tal  (AD)

converter D°converter 3, an analog audio signal SIN is

' Conve'rrj[ %gle'(g)rﬂtoﬁedsiegiIt()alau%llfgiiﬁféaﬂifu%{i?ﬁjj%B%T mgtnﬂ?ﬂ:d 7 PeQHl Ryt to a

n signal processing un en a connection poi nt between the

/D congrih 3 anth hig LANSTLOR! 00 5)A0Rc AISESHNIND 100 fefubiefel | ned as "

“.pt, asiae sound ( Ier 8 1S connec em the
o or et eB o G AR g THE Hibi ent cound Ts anpl i fied So as to be
- delivered tot hﬁarrrrile ?rr d?git!if‘aﬁﬁ‘ﬁ) mfé)?rrna?i'on 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 terminal-_ZO.- 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




part -of the audio information SIN including the anbient sound is -conbi ned
with the downward audio information ROUT. In the side Sﬂmgm?ﬁ b'fi er 8, a
gain is fixed by a side sound control signal Si' from a control device 51
so as to fix the signal level of the anbient sound (hereinafter, referred

to as a side sound level). This is because the type of earphone connected

" to the ear phone termnal 20 is directed to a. single-ear nount. type

- earphone 94, and the anbient sound .can be easily. recognized by the other
~ear (hensipidfiees,isreimreceed bet@semmnhanbinanttisounuint SpPerpotlie moxerf uncti on).
In the neantine, recently, highly value added products such as hand held
tel ephope agétthdf, by upgraad Aaudlodnfbaybeaok Doonetinebudingcdrepomated t herein
are popular, and in particular, there is a growing need to use a both-ear

nount typend iis @mplstieda® iype beatdihened/to tecmophione. Imtlsushixéype of
hi ghly val ue added product, it is preferable that, when one utilizes a

- tel ephopgrd ¢nad @0diONEfoc At MY IN RACK din SRR RIPPIcht 3dind; isand when one
~utilizes a nmusic playback. function, one can play back a stereo audio.

~ However co gipih &8 wiisk tRE ddvenRarg aheldideaphone retr 1. Qn @@ Gappared with a
ti me when a single-ear nount type earphone / mcrophone handling a

”Pnophogl&&mﬁggiaflhﬁér @P'zl%ﬁﬂds%ﬁ%% %gg‘ﬁgmee%und@klﬂfrotl %PEn 3¢ PSR /

m crophone Ing a stereo or oni ¢ audio I's nouhted, ear hol es of

bot . eag st CUAEES 1M hstideri eahaNoReaT AQ JYRIICh20ABiMSice the user's
y 0 I'S

sensitivit e anbi ent soun wer ed. erefore, with respect to the

~ bot h- i dl 1) W8 ; ' -
super poltErH Y HHEFFERER T B L i AU ARARED TR0 P RREL FPHRR - conone

1's appl }Jggaffj}) one cér?r?ec %Qstlottlhvel etzyrp?l]:)ne terminal 20 is directed to a

single-ear mount type earﬁhone 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 poﬁular_, 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_, -




t he anmbient sound is |owered as conpared with the single-ear nount type.
Thus, there is a problemthat safety is degraded. In particular, in the
case where an attenpt is made to apply a stereo headphone al nost covering
the entirety of both ears to the hand hel d tel ephone set 10, this problem
arises significantly. SUMARY OF THE | NVENTI ON Exanpl e enf®Maighi@%f t he

present i Sqat‘]' 0, - ventional prablens. The exanpl e

enbodi ner};pfs{ 0 %&%eé‘?egn‘%\ﬁ%ﬂ%ﬁﬁto&& ewbleﬁg\gﬁlgg Iﬁeiﬂ&’ﬁae‘ﬂ'el d tel ephone set

and an audi o processinga-net hod, capable gf,,even in the case where ejther

of the both-ear mme@§g§’%ﬁhgpﬁﬁ?‘§-@aﬁw hgtneat W@a@'ﬁﬁo‘?’?@@ﬁpgerfount ed

to the tel ephope set ,main_body. unit, utomatical |y, set.ting an opti mal

si gnal | é0EY8 Ol WL éﬁtﬁm%%ﬁ&% supgrnasitien Typctinastordhepbettes: and

capable of, even,in the csse ere a, stereo heagphone ﬁl nost, covering ear

hol es of BbUACBE &YPs qagrhong i microphone; iseapphicd s olhe NSBHEEEO evel .

In accordance wth a first aspect of the present invention, there is

provi ded(%ﬁe RERRICHL SqUPE) isRsEcd @ts ¢Qmpares ¥dthhfhe sHigletqangnaunt fepsst an

ear phone he hand, hel d | ephone set .characterized by conprising: a

t el ephond s, t enlsb%dl;mbfﬁm;th&bs hs 2ogsadrd. edninwgticulars in she dwdsect i ng

whi ch of a}%éaot h-ear nmount type earphone and a single-ear nount type

ear phone WReIgphatgmps sHeade te|agily mestsseo herdphouy almost cavieringithei er for

anplifying an anmbi ent sound and delivering the sound to the earphone; and
entirety of both ears to the 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;




a control device for adjusting a signal |evel of the anbi ent  sound out put
fromthe anplifier according to an output of the detecti

According to the hand held tel ephone set in an exanpl e ﬁﬂy%gﬁﬁgﬁ? 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 neans
whi ch of the both-ear nount type or single-ear nount type earphones is

nmounted to the tel one set_nmai n _bo unit. .The ljf,er anplifjes the
anbi ent sound to b?ggeeqq}%F%%Iar:soI%?lhedjé{‘égil%owg?crllft?%oh?%?aﬁgs?%{ control s
t he sign L ent Olt{l']:}%u t he LEier cordi ng
to an Ou?%g%%‘é?b{lﬁ%e ?@?e%ﬁ?%@% %%IZns. 0 exgaL hg)fﬂei {nk Fﬁgﬁlggzsleﬁvﬁg{e t he
bot h- ear t@kphbn%memﬁﬁrWW%it§ nounted to the tel ephone set nain body
unit, a gain of the anplifier is increased, thereby inproving the signal
l'evel of the ambi eah amplifidr fandniplifylieg casembientesduivl sndgetiveaingrount

- type earphone is nounted to the tel ephone set main body unit, the gain of

“the anpl ithe¢ epund torthe weephondieansby | owering the signal |evel of the anbient
sound. Therefore, the opt] i gnal _] evel of .the ],%nbi ent .sound . according
\'

|, si .
to earphone type cancHErakfevieci fon adiusting msisealelevel d thepamhienti gnal
| evel of the ami ept. sound can,.be al ways. generated, 6 10 rcgh, 2005
irres pectsf’%docfn‘RPHg f%cgpptﬁgn%mp!}?ﬁ:ﬁegccloﬁa{l% fo ﬁnﬂﬂmme‘?f‘%lﬁﬁi ﬁef 1hse
~ where a ?ﬁé%fn?o headphone al nost covering ears is used for a hand held
- tel ephone set;, the anmbi ent sound can be checked. In accordance with a

second aspect of tRgRIERR 0! eCRbhANheld 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




there is provided an audi o processing nethod in a hand held tel ephone set
to be used by connecting an earphone to a tel ephone set y@ja-H unit,
sai d audi o processing nmethod characterized in that, preV|ous[y ich of a
bot h- ear nount type earphone and a single-ear nount type earphone is
~.nmount ed on said_tel?ggpne set main body unit is detected, , when the anbient
sound i s 146EReHHE: @1 dhesearphene prewane.: o thigraanneyeevenint e aassi ent

o ocess) TS, hadien Brpdlibms almasiEay Hane <ord bharsgictu s NankheRon i n
the case uaere LG DNy ARy AL dPBeSRLRREge 1S mounted, the signa
a e I nc %a g ,

| evel of i ént soun can nd in the case where the

single-ear mount ! ¥R%ocBRIAMANGifSa TBUDAE Aspbiio Pl BleseRY thyaftibfle ambi ent

sound can be |owered. Therefore, the opti sign evel “of the ‘anbi ent

sound ackeredisnprévidedrfhandid yRecesinganatHod i iaChihd Heed teldplidiies nanner,
even in the case where a stereo headphone al nost covering cars is used for

a hand hettite deepsashbysednnadiing aarearphonedogaitzkephoacasdti main bodyd. BRI EF
DESCRI PTI ON OF THE DRAWNGS Fig. 1 is an_ inmaginary view show ng an
“exenpl ar {nélensdigurtdioprecessingnmatbpd charashenizedan tlaty prevaauslar phone /

depi ct | nd e Apb Aty SR EUTTH VIR AATGLRR B & Sindleatan BXBIOCEPSi ng uni T
1 She hegieb SLARRO0E i gy ra L SRR e,
one emboyHENthePhmbdént 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 /




present invention. Fig. 4 is a flow chart showi ng an exanpl e of anbient
sound superposition in the hand held tel ephone set 100. (gh(% 5d' an .

. magi nary view showi ng an exenplary configuration of a f gt el ephone
set 101 with a stereo earphone / mcrophone according to a first
enbodi-nent of the present invention. Fig. 6 is a block diagram depicting an

~exenplary internal configuration of the hand hel d tel ephone set 101, Fig.

7 is a block diagramdepicting an exenplary internal configuration of an

audi 0 pPOEEANF HATATS itA RTAY REnd hel d tel ephone set 101. Figs. 8A to

8C are views each showi ng an exenplary circuirt configuration when an

~ear phone term ndilg- Risapdlapkdhipptiondepicignare seumpbdy inteinad js an |

i magi nary view showi ng an exanple of table contents of ROM 34. Figs. . 10A"

and. - 108ouniiguvdtess ofachashionpnercesnixangl hiy theibandi keldotel¢ppang i on when -

- anot her earphone plug is mounted. Fig. 11 is a bl ock di agram depicting an

- exenpl aset 1t ernal 1 0 March 2005 configuration of an audi o processing unit -
70" in.a hand held tel ephone set 102 according to a second enbodi nent, . -

- Fig: 12 is an ihiggi3nary bloekvdshgainndepictéxe apl exeynp laopfdogdirgtrationof a hand
" hel d tel ephone set 103 with a stereo headphone according to a third

enbodi nghh.hapASKRIIAEIEh &re THE | PRERCRRER (EVBORE Mohlod ignentestbeid ment  of a
hand hel d tel ephone set and an audio '

~ present invention.
Fig. 4 is a flow chart -showiﬁg an examplé bf amb_iént'sound :
é-uperpo'sition in the hand held‘telepho.ne set 100, |
Fig. SIis an imaginary view shéwing an exemplary
- configuration of a hand held telephone set 101 with a stereo earphone /
‘micropﬁone according to a first embodiment of the presentrinvention_.
Fig. 6 is a block diagram depictihg an exemplary internal
éonﬂguration of the hand held telephone set 101.
Figl. 7.is a bl_obk diagram depicting'an'-' exémﬁlary internal
configuration of an audio processing unit 70 iﬁ the hand heid telephone
| sét_ 101. |
| Figs. 8A to 8C are views ea¢h shov_ving.a‘n exemplary circuit
" cqnfigﬂrati’on when an earphone terminal 22 aﬁd an earphone plug are
nibunte_d. |
Fig. 9 is an imaginary view showing an example of té_ble
contents of ROM 34,
| Figs.' 10A z;nd 10B are views each shoWing an exemplar‘y
--circu.it configu_fation when another earphone plﬁg is mounted.

Fig. I1 is a block diagram depicting an exemplary internal




processi ng nethod according to the present invention will be described
‘below in detail referring to the acconpanyi ng draw ngs. é{ﬁ [ﬁll:ﬁr%ﬁ iment 1.
Fig. 3 is a block diagram depicting an exenplary confi gu? A a hand
hel d t el ephone set 100 according to one enbodi rent of the present .
invention. In the present enbodinent, there is provided a control device
for controlling a signal |evel of an anbient sound according to a both-ear
mount type or single-ear nount type earphone. Even in the case where either
of theseonfigpheties dfsimpudiceprausssing welthona band haldhtdephorunset, the
optimal signal |evel of the anbient sound according to earphone type can be
~aut onat 103ldcyosding tmaaddondambedieneitn the case where a. stereo headphone
~alnost covering ears is used for the hand held tel ephone set, the amnbient
sound can be reE(grﬁzzmanAnt@]daﬂ}ekmbwe;hephngearsekeﬂn@@anyhom in Fig. 31is
used by connecting a both-ear nount type or single-ear nmount type earphone
17 or é&8nfigerstion ofhehbadheieltdldptlonphene tetviflld shasco ReddPirpleone set 10
- March 2005 main body unit IT. Detection neans 12 is provided in this.

't el ephoggcordeh g ABiNtHIed e mbbdimlehtso as to detect which of the both-ear
mount type and single-ear nount type earphones 17 and 18 is nounted to the
t el ephone set main body unit 11. A control device 13 is connected to .the.

. detection nmeans 12, and further, an anplifier 14 is connected to this

“control devi CEES@R?P'IQ%)NQ)F@HE ?KﬁFEﬁi@E@EMWﬁIWNT delivered to

these earphones 17 and 18.. The anplifier 14 is connected to bridge between

an input step anflo Yk B4R thah ARy IR APSESLaliniaidS Tn  the

teI ephone set main
processing method accordmg to the present invention will be described

below in detail referring to the accompanymg 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 controlligg 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 be fécdgnized._ _

| 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




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

denotes a natural sound around a user in use envi ronment,l@m" t hand held
telephone set 100. This natural sound includes the. user'$May di o .as
-wel | . The anbi ent sound is acquired by a microphone 16. for a speaker.

Thi s m crophone 16 is provided partway of an earphone cable. so as to be
in. the vicinity of earphones 17 and 18 and so as to be positioned in the
vicinity of the user's mouth. O course, the microphone .16 nmay be

provi dethaindiody whital F.endetectnnroeies 1€0s prowndediiy thiontedephenty t he

tel ephone set main body unit 11 without being limted thereto. This
mi cr ophsetemaén ibo deti dii¢rldnso fas am detatcwipblood therbathspeakennptyng di ng in the
conventional telephone set main body unit 11. |In the control device 13,

- the sigaad sieyleleaf miohetaype earplsonesd ] duindul 8 if mooadtedsoarmel i fier 14 is
“controlled according to an output of the detection means 12. For exanple,.
. in the sdephehe devinsin thdy anithil .case cohersd ddwdcbdBhiseaunnaeued tdype :
.ear phone 17 has been nounted to the tel ephone set- 10 1 0 March 2005 main
body uniie ddtection @@hnsal2, tdad Aurphd: iaer arhfliffed NMFie@sRHectcdateys i mproving
the signal |evel of the anmbient sound. For in the case where a stereo head

‘phone alsmsbl 8eVRId 1Y s8adStd amipIRY (R ahbeediansdidvel Svt aletRRopg tset 100, it
i's assuned that no anbient sound is sensed. Thus, if there is any danger,

there i&e%e@aﬁ@h@ﬂéé hatamAi 8L Y TRe defi1ades 14H4r dMBISEREL o bRiddee case where
the bot h-ear unt -type earphone 17 "has been nounted to the tel ephone set

Mai N bogly JHirt o if Input HEpUadIa Rhut e AP 4 STankt PrScCQRLE Ahieds tip be fed
3 BT 815 e B b

back according to ‘an anal og audi o sign er tot ear phone 17_ It

i's assuTRA iAlond & 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 well. - 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



~volume is increased at the user's discretion or the counterpart , -
conversational sound is increased. In this case, it is p &gr@oﬁ that the -
~signal |evel of the anbient sound is increased at the. sa [0 n '
addition, in the case where the single-ear nount type earphone 18 has been
mounted to the tel ephone set main body unit 11, .the gain of the anplifier
14 is relatively |lowered than the earphone nicrophone 17 has been nount ed
so-as to lower the signal level of the anbient sound. In this case, the
contr ol miewi bedy 3nit kbsthengaigad htled amipdifienphiisiincrensedctlwrgbrg to the
out put of the detection neans 12. This is because the anbi ent sound can be
“heard bympmoearg tie wigneh l¢he ebtiphemdied8soumsd. notForonrntthedsaseavhere t han
increasing the gain of the anplifier 14. The anplifier 14 is superposes a
di gi t al asstgned haed phonenitowst e vanhigairs sawed for thedhayid dkldudi o signal at
a stage of. digital processing. O course, an analog signal according to _
t he anbitelrphsaundt M8y, beis ssparqbsied mambée@nsdngl ausimsedi gn@hugt a stage |
of anal og processing. Now, an..exanple of audio processing in the hand held
11 10 Mef elherd0Q%dyel epd@nensas is19Qrvbldm hBadestety hedelesded Fig. 4 is a flow
chart showi ng an exanple of superposing the anbient sound at the hand held

_tel ephone set gQBhelRotdeidiRSENe GHRPEIAEBbih WA ImENS: AP ent sound in
" the hand held tel ephone set 100 used by connecting the both-ear nount type

or si nghesiRife TPHAG HOHRCMBRRPLLRS t/d (BfephBnb et Nfaikiob pPRRG: 1 i n body

cunit 'l i i's superposed, it is detected in advance which type of’the

ear phonggs, %%irﬁﬂ@' tﬂ@'ahgyﬂ?!ém%stcﬂnﬁgﬁlléﬁ'@%"ﬁ% ﬁ@%g@é&@gg%o |t 11,

When t he alfbi ent sou ;1S super.pos hese “ear phones and 18, it
- analog audio signal delivered to the earphone 17. It is assumed 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
‘sigﬁal level of the ar.n‘bien.t sound is increased_ at the same time.
In ad.ditiéﬁ, in the case where the sing.le-ear mount type
éarphone :18 has been mounted to the telephone set main body :uni'trllr 1,

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

microphone 17 has been mounted so as to lower the signal levfel'of the
ambient sound. In this case, the contfol device 13 fixes the gain,;of the
ampiifie.r 14 according to the outpﬁf of the detection means 12. - This _is-
: because the ambient sound ce_m be ﬁéard by an ear to which t-hc earphoﬁe
" 18 is not mounted, rathér than in_ﬁr'easingthe .gain of the amplifiel.'rl4. |
Thf: amplifier 14 is superposes a digital si-gnal. accordiﬂg té the ambient |
sound on a digital audio_éignal at a st_agé of digital prodessin_g.-. of
cbu'.rse,._an_ analog signal according to the ambient sound may be
superposed on the analog audio sigﬂal-at- a :stége of ana'_log_ pro_bessing. |

Now, an example of audio processing in the hand held", o

11



i s assuned that the control device 13 controls the signal |evel of the

anbi ent” sound according to earphone type. Wth this bei nghﬁr e%udr;@g, ~at the
'step Al of the flow chart shown in fig. 4, it is detected"Bf tHe det ection
means 12 which of the both-ear nount type and single-ear nount type

ear phones 17 and 18 is nounted to the tel ephone set main body unit 11.
When the user nmount .the both-ear nmount type earphone 17 to the tel ephone
set main body unit 11, the anplifier 14 anplifies the anbient. sound and
~del i ver selepgonaspt il PDewils bardescoibeldeharar phBrg 47 a Thew charbekewing goes to
~the step A2 at which the control device 13 controls the signal |evel of

t he anbaergxansgend sytqpposinmohe hmbianpbodidat Ihedmodrlmttlldqet?@hdreé out put of

the detection nmeans 12. Here, the both-ear nount type.earphone 17 has been
nmount edset 16@. gain of the anplifier 14 is increased, and the signal |evel
- of the anbient sound is increased. Then, processing goes to the step A3 at
whi ch the gain If thehgresant ichitardiddent s whent thel dmblidm doenideid theckaratcor di ng
12 10 March 2005 to the anal og audi o signal delivered to the both-ear nount

 type eanphbedlephdne Kof 16vaddeby iconubetiaasteviiheedhmonnaltgge audi o si gnal
output from the signal processing unit 15 to the earphone 17 is greater

‘than a aﬁi‘%é%?qnaahﬂ%zpet beriaie of drhes edehé keRphddel sotimgineRs@H SO as to
i ncrease the signal |evel of the anbient sound in proportion thereto. In

- addi tiofuid 1 196y %s\eﬁ,eiteist@a_e%it&gﬁ@aaaanapwicm?gewmpne 18 has been
nounted to the tel ephone set main body unit 11 at e above described step

AL LSRR 13 Ao e g ool i A 11 er 1
' When the ambient 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, | -
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




sound is | owered. Then, processing goes to the step A5 at which the
~control device 13 fixes the gai.n of the anplifier 14 acc?@%&%zt% t he 3
out put of the detection neans 12. Therefore, the optimal 12008y el of
the. anbi ent sound according to earphone type can be automatically set..
Moreover, the optimal signal |evel of the anbi ent sound can al ways be
generated together with the earphore volune. In this manner, even in the .
case where a stereo headphone al nost covering ears is used for the hand

" held t & éphenalogaudinsignd daliieded tevidie bfthtepr mepinéAyPe sambaezn be
super posed according to the anal og audi o signal output fromthe signal
processildg ubf®t exsmpde.t inetheas preowdens thapdakdrisydicheigagbputrut Abways
recogni ze the anbi ent -sound. (2) First Enbodinent Fig. S is an inmaginary

vi ew shoivé signah pereegdiapyunit dif iqgthatimgrhoofe b7 haugdedier dhaelaephone set 101
W-th a stereo earphone m crophone according to one enbodi ment of the . '
pr esent reéfevendd oaluel 3hé Gavarathth200b plifidrhbd ps ésarasediodisnent , in the case
- where a. stereo earphone is nounted after detecting an earphone type, the
si gnal lmitehsqd shadeigmwidevbbuélthe ainbiileat aohhdrin mopodtiaaghiered by a '

m crophone is controlled . (varied) to be fed back. Wth respect. to an

~anplifier that BUPEERRSESIn tHY Sahend tﬁ@uncl%lerganmeudwyﬁé gnal
(hereinafter, referred to as a side tone anplifier), a case in which the

~anpl i fi gdrphoneorPAse®eeh Modhgid 8 theitskyhbneS e RAM bbdPdniA digi tal side
- tone.anplifier is integrated inan |1C chip that configures an audio

| 'Fgfggﬁzériwamé dederiBed P A I §reRReN R g Sies QLR A_m FtBhich RS a
| 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
rgcogniié 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.
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set main body unlt 11 A Iqu|d crystal display 23 of about 25 mm x 30 mm
in aspect ratio is-mounted upwardly of the tel ephone set naln bodé unit 11
so as to display the counterpart tel ephone nunber, nessa us .
‘contents of information or the like. An earphone ternlnal (jack) 22 is
provi ded at a nount position, for exanple, on the right side face of the
liquid crystal display 23 so as to nmount a plug 83 provided at' one end of

"~ an earphone cable 82. A single cylinder type or a' single cylinder / flat

i ntegrati on typén ahe prosedti deebodimentd ihdhetdage saligleanetertercarmadne??2, and a
mechani smfor switching an internal. speaker circuit and an externa

- - ear phongs giduntet diyemdenicting &n ceapphaneypd, ahepignel lsvel feldedatheas wel | . A

stereo earphone 80 is provided at the other end of this earphone cable 82,

and a M &F 1P I e8aln b Fe 3 sdindiese Atiré & yi AhEchBphdi€is copGbtliegn of a wiring .
‘cable that reaches a | eft ear earphone, for exanple. Hereinafter, these

stereo easmb@Neo $Q RAhAICT Opanerdpeds fo 8NBAAII %I BEEEE QedS a stereo
ear phone | merophone 800. The stereo earphone 14 10 Marc 005 80 is used

when onegyls 'a%hﬁ%tts%ﬁdséﬁra%oaﬁﬂi%' ﬁﬁ%l [ﬁer‘é%@&’ft@? @ fbAkaRRone, si@cei ver

during response to a phone cal e mcrophone 81 1s used to acquire the

anbi entté@ygﬂlggr{ 54&%@0%5%5 POANRifiEl ks Qb rigd RSt Agideaspeaker . A

-smal | sized s a telephone recei ver nount ed pwardly of the

liquid grysialo gl splay; 28 (tE:1984ALE AR 1f1%9q Quiurafl B i N the
| S sHntelrp

case whéré one conver sa n-w t hout nou ereo earphone 1
n _addition an antenna .26 is m)unted at the upper left of

h
{nhgr‘ot) pﬁ%ﬂghgtfo lgHr%%(W afihoé’r{&cafséggr'f%twaves are transmtted to / °

A hand held telephone set 101 shown in Fig. 5 has a telephoﬁe
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_arttelepholm.a number, message,.

_ \{arious contents of iﬁfor_matio.n or the like. An earphbn.e termina‘llr
(jack) 22 is provided at a mount positib—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 i{lternal‘ speaker circuit
and an external ',earphﬁne.circuit by mounting an earphone microphone is
iincluded aé well.

A _stefe'ole_arphone 80 is provided at the other 'encll of this
éarphoae c-ab.le 82, and a microphone 81 -is provi-déd at thé intermediate
_position of a wiring géble that reaéhes_ a left ear earphone, for éx'ample.
'H_cre'inafter;, these sterero carphone 80 and microphone 81 afe generally

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

14




received froma radio base station (not shown). A key array 27 for :
controlling this liquid crystal display 23 to_be_displayﬁg iS'ﬁﬁﬁgted to .
the tel ephone set nmain body 11. This key array 27 consis Mafeh ric keys
0 to 9 .and synbol keys # and * to be operated by the user. A small sized
m crophone 28 for a speaker is nounted downwardly of the key array 27..
When an earphone is not nounted, the user's own audio is ~collected during
response to a phone call. A operation button 25 is nounted between the
liquid 80ystuskeddivbph ayelldstamd tohie skepoannsiy @7iswseabas @ tehgpitoraper at i on

-~ information DO during user operation. A push type switch or jog dial, for

exanpl eredesvemudednfgaresphesoperathiam balit onTRS mMhephohe 8jl ag uskdttoi s used,
the counterpart telephone nunber or the like can be searched for snoothly.

- A rear sppakernh82n{bient shond)duringroesi@atetio i pahohacklsodés ofed bs a

t el ephone set main body unit 11 so as to output a nelody. (arrival nelody)
noti fyi fipakeeal | AagrmaNalizedNopeaitsr 2xd0Plactedéphdvicerdaliveony m@unaéd on in the
hand hel d 10 March 2005 tel ephone set 101 will ‘be described here. Fig. 6 is

a bl ockygivagdigmof SKOYigngd @Ry Sosaipé §1a9f 23 Nied PRd c60R{drpardd £I0 isn the
processing unit 70 a CPU 33. which is an exanple of. control devices are

-mount edoiitphid inlihleCM@NRHhERL o ARINTa IRAIYo M dsadibn Withad sl it ehpphone set
101 shown in Fig. 6 is provided wwth a CPU 33, and an internal bus 38 is

- connect §4,4@ b Mo P nddrogibdd 1860 i nternal bus 38, there are connected: a
“radio recelving unit 41 configuring a tel ephone function; a receiving

si gnal pr_OCeSSiL'Bga&Hlititcn‘,%ZL E%Fhf‘ﬁﬁi?" tg%%lQQheWp%%§§§%tn(ng{gt 43; and a

radi o tra_n_sm ssion unit exer i'S connected to the
radi o rt%‘f@ﬂﬁ/drﬂegséjtnfntaif']oody 11, and electric waves are transmitted to'/

received from a radio base station (not .shown). A key array 27 for
controlling this liquid crystal displéy 23 té be displayed is mounted to
the ‘_telep.h'one s_ét main body 11. This key arraj 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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and-the radio transm ssion unit 44, and i's connected to the antenna.26. At
‘the radio receiving unit 41, the radio electric wave recejved by the:
antenna 26 is separated froma transm ssion signal by néH%Maﬁhzcﬁﬁe
dupl exer 45, and only a receiving signal. of a predetermned carrier
frequency is selected. The receiving signal is anplified by a high
.frequency wave.. The receiving signal after anplified is mxed with a

"-signal of a local origination frequency, and the receiving signal of an

. conpression information Is

. converte

i nt er redeRiph oheagyeltdywiil tsepasatieed heesn t IHig. Bixedbkdndlagrdlme receiving
-~ signal is subjected to.-quadrature denodul ation processing after anplified .

by an i RhewiBgiat exafdpld bt ehterihechBHGUYAtIGN $hdRalprateiing Guadratar e
denpdul ation I's analog .1 digital converted, and the digital receiving

i nf or matden jﬁv@bél@ii@%ﬁ-eﬁr%ﬁfe 8f €6RiroPld eGSR ABUndeY fydi 0 conpression
information are denodul ated fromthis receiving information, error _

. correct it@i%pih%n[%esreft%mdbodyﬂl‘?t gpntrol message is output to the CPU 33.
:Thi s audi o 10 March 2005 conpression information is output fromthe radio

receiving unit &lnkpy hOf1 rdI8EELYERY: Sodnalo Pl 895! BYs WRbLidHa withe audio

ecode econpr es at the receiving

- sonal aREPEeES A Ol i & AL EHEIL0 BHACERS QODIcr Al s Gonpget ed to the

" receiving srgnal processin 0 I nformation after

deconpr i Qi /._.an pverted, an.anal og..audi o signal after
F%%?gafaﬁr%??g f té@%reaan% ?#@Igeac&rg?i girégldsf%neﬂm%ugﬂt&jpﬂt fromthe.
speaker 24.or ear di o processi.n 0, a di %i tal anbient
e

h Al he,. it 70,
Sound | SORTBFITEBIEPBAng YPEHO e ddieBe I ih LT oR OceAing Wit d2adol o: o

rear spgraker .32 is .conpect ed to the %l_di o, pr ocegsti_an’{gS unit 70 .sp as to

" output FATSPUEYOGHAERR! REFGCSSNS yait and a radi mission unit 44

' -'or the hike. A duplexer 45 is 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 carrier
freqﬁency is selected. _ The.receiving signal is amplified by a high
' rfrequen(_:y wave. The receiving signal after axﬁplifi‘ed is mixed with a
signal of a local origination frequency, and the receiving signal of an
intermediate frequency 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
qﬁadraturc-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
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In addition, a m crophone 28 or a m crophone 81 (not shown) of a stereo

. earphone / m-—crophone 800 is connected to the audio pro;e sugq%ﬂgit 70
t hrough an earphone term nal 22, a self audio signal is PTRIE Y , and the
anplified signal is analog / digital converted. A. circuit swtching
mechani sm 29 is provided at the earphone termnal 22. Wen a stereo .

.ear phone / m crophone is nounted, an internal speaker circuit is swtched

to an external earphone circuit. The anbi ent sound is acquired by nmeans of

- the m croephenesidd indoriacioopiionapii frontthansdicsé@iviigoalt 97 ecessi ng uni t
43 is connected to the audi o processing unit 70, and the audio.information

- after coByeRiRE siSnANKORRdsaRMuRRMY eSTae. 1 0die @stdbeeReEPT essi on

informati on after encoded is output fromthe transm ssion signal

- processiiffordiiof3s g@c%ﬁ@d Raadi &hé({r@ﬁh%@s@@ @R hEeteAng Alghfle radi 0
e.

transm ssion unit 44, control nmessage. and audi o conpression 17 10

March 2Q0Q8c4d¥iRf BRG4 28 11 AW Lo G cdssi g?d;ﬁ@’% nedothddlegaghngt her, and

further, "an erTor correction code is a The transm ssion information

e e Bl e e L sy Il es on | ot on

ted. A transm Ssion signa
e ORI A ML L BRI R
A N e e A
e Okl 0 o R LSRRt i GRS i A6, o IR o 20t red.
| ambient sound is superimposed on digital audio information. In this' o
' exampie, a rear 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 sh'own)
- ofa stereo earphone / Iﬁicropho_ne 800 is connedfed ‘t(-) the audio |
processing unit 70 through an eafphone terminal 22, a sélf audio signal is
'arﬁplified, and the anip_lified signal is analog / digital converted. A .
circuit switching me;:hanism 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'h.é‘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 ﬂr@ 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
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controlled to be output to the audio processing unit 70 based on the
operation button 25. This stereo nusic information is out&ut froma stereo
~ear phone / m crophone 800 after played. back at the audi o MPG@é§@?ng uni t
70. A nonvol atil e storage device such as EEPROM 36 is.connected to an
“internal bus 38 so as to store stereo nusic information or the |like that
has been downl oaded in advance. The storage device may be. forned of
~detachabl e externally provided type such as a nmenory card wi thout being
limited wméormationtfee matieyCELABB mrargompeed wnth hash BERROMnd3Birthed, ephone
~nunber such as shortcut dial is also recorded. Further, a read-only nenory
- such as ®ROMr34 desTednmectdd itaddede | Thertnahsissi@8 inforchather efties st or ed
.therein a crosscheck table according to gain control, for use in feedback
- control lsugy ddiitisingmfithd evét is aiodilatadbi dtie sAURthisPohenibstation. ROM 34,
there are described: a 18 10 March 2005 display control of the liquid
-crystal aftaphaduldedc@ndigMal Proglegeoliveritd. t KankHI5A8nNigRLSSI NY USi ng
a conmuni cati on nodem such as a transm ssion signal processing 43, or a -
radi o t raansndEite@bed!d hnddli fi QA freF UV Qrtdd PARSr Mkl 88 oresigRhi OF

. processing using a conmuni.cation nodem such as a.radio receiving unit 41

- ..0r recei ¥esh8dalkc BF

| 19 A2sicHe FONLEA PERQYLRAEy TRY be stored in
. EEPROM 36 as wel | as 34" This I's because the.-control program can be

rewr i tten, @ivihk &9 48 s oBr %?lgﬂﬁ%"d b&%%ggé ofth Haﬂ'é.fn%ﬁf)gssiighzti hfRLay 23, a

- RAM 35, -and an ext ernal i nterface are connecte e i nternal bus

3% e st gacig el dlRRridh foRhNh 56 ERATAThRMEPhalpocl Station
 station. - o '
| In addition, in the CPU 33, stereo music information, for
example, acquired in advance by at least'a telephone function is
controlled to b_¢ output to the audio proc_esSing unit 70 based on the
operation button 25. This stereo music i-nformation.is output from a
' . steréo.earphone /miéfophone 800 after played back at the audio
Aprloce's_sing unit 70. -
| A nonvélatile storﬁge 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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© - tel ephone nu

nmessage fromthe counterpart ,' char acf.e_r' i nfor mafi on to be transni tted' to
“the counterpart, or contents of various itens of event mé%wqﬁg and the
like, based on the control prograns. The RAM 35 is used X T ng
menory, wherein character information such as a control nessage caused . . by
the radio receiving unit 41 or ‘a nessage i ndicating an absence is '
tenporarily recorded. Moreover, an I/Ointerface unit 39 is connected to
the CPU 33, and further, an operation button 25 and a key array 27 are
connect eldsplay d¢dardl 6F itid eiduad erypial B9plalhe3 CPbhH3] pregdsmodurmgeont rol
~program from the ROM 34, and executes.information processing according to
‘oper at i @fansiniiis@TdTRbI L sBA L asia@da R nsMGRi CANG £ Pho PIRGLIM ANgl operation
button 25.. Al though not shown, a vibrator may be nmounted to the telephone
set mai BrQWYis8d signhl RPotEAIng A3 A 4 r¥@o 1ranBRiidibadiniThe; key array 27
i s operated when telephone nunmber-and character information 19 1 0 March
2005 ar oh ity o@riiie dutthB3ecditfok BYolld i 28iNEh MthiidiPatisnt he ,
- e m})_err %r%ut alrsogcg%ésggs- a?’cgnt.ro?{gcgrlm%nd to)ﬁbe asslléaned to the

- CPU 33.‘11&;}1 ter L Oy n f-@ﬁ% -l , t €., bus 38,

~which reac egé Sg""’@?ﬁ %é%rl%d;g “ort gzﬁ Lﬁle%?glrésgfnﬁg%tsggﬁg p%dg/eggg@ (not .
shown), ,s0 t i i r Si DG i ' { |1 r.qvi ded

4% *i‘ﬂ%eéro?lftgcﬂ Otgg[QIrr]lgl @8?%& E‘L%&gg @%@g;{?‘f\ﬂ Oré@s wWell a3

per sonal “conpu X y” provi conmini cati on

nodem c Xt | d.. . JTh xternal 1/Ointerface 37 nmay be configured so
as to rg‘nrboltplg?’§‘ cgggﬁoﬁs tfff'nceugl% e‘ﬁ%nér(éleﬁ’reoﬁ{gﬁlec%%tb-elr(?fv%ve dﬁﬂén‘bf a remote

controller 'bX bei ng connected to a renote control termnal without being
limted"PO'8" WS 8P i nal . Of course;, a power source unit 40 is-

Further, a liquid crystal disprlay 23, a RAM 35, and an external
1/0 interface 37 are connected to the internal bus 38. The liquid crystal

display 23 displays the counterpart or local station telephoné number,"a

message from the counterpart, character_informa{ion to be transmitted to
the counterpart, or contents of various items of,éventr information and the

like, based on the Ct‘)ntl_*ol‘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 récorded.

Moreover, an I/0 interface unit 39 is connectéd to the CPU 33,
‘and further, an operation button 25 and a key array 27 are connected to
| the I/O interfacé_unit 39.. -The_CP'U 33.teads out a control program from -
-‘ft‘h'e ROM 34, and e-xeéut_es in,for.m‘ation prro'ce_ssing' according to operati_on‘
information DO c_aused.by _Sl;Ch coﬁtrol p_fogrém and operation bu—t.ton. 25 
| ~Although not _shoWn,' a vib'r'é.tor-r'na,y be-mou-nted to the
: telephone é_et main body umt 11 so thaf cail .ar_'rival is notified. 'The key

-array 27 1s operated when telepihbnre number and character information
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connected to these function processing circuits. After a power. switch SW
.has been turned ON, an operation of connection to the counterpart _
tel ephone line is perfornmed. Now, an audio :processing unl@MaEhiX00he hand
hel d tel ephone set 101 will be described here. Fig. 7 is a block diagram
depicting an exenplary internal configuration of the audi o processing unit
- 70. In this exanple, with respect to a side tone anplifier, a case in

. whi ch an anbi ent sound is superposed -on audi o i nformati on by nmeans of

di gi t al ape anpsstanchd €PaX88pl i Thedkeylheragudll moproodesapngs tiit 70 shown in
Fig. 7 is used after connected to the earphone term nal 22. An input

anpl i fi eslephons manbectad dleotdaaseanphoiteol esfiniald (6 dckaBognetter) 22,
and an upward audi o signal (mcrophone audio signal) SIN including the

anal 0g apPiCI 330UNK AEKHREHIAY ih1e rstEs 2GsQAAReR& t&itRE oRNeAgl 800 s
~output after anplified. An A/D.converter72 is connected to the 20 10 March

2005 anmplisfygerwilicnSRa@hel @ OSY {driginal®ruRealite F9aQ Sitghad] &Mt ncl udi ng
the "anbient 'sound. A transm ssion signal processing unit (encoder) 43

describegyi Bhdy, & h?at%%‘ﬁg&ﬁgnt o%'é?s’iﬁgq%ﬁﬁgvaﬁ'{ é)@(erﬂ%lgﬁ{l‘gvﬁ@@d audi o

~information DIN after encoded 1s output t e radio tran sion unit 44,

I addi biphn SN0t eRUth O BLETbEARILUORR ERE COMDRTRRL ikl

i nformation recei ans of “a’ radi 0 receivi’ng unit I'S our%put to a

m xer 7 t rﬁﬂ co means of the receiving signal processing unit
(decode?}oa({fﬁc gone gg%c?@rég(':ti on point between the AI'D converter 72 and the

tone ampii fier Jaciauatal dl bl d wiveSe shRbelfen gt @ O <
B : re'r_'notely control the hand held telephone set 101 by means of a remote '
cqntroller by being cqnnected to'a remote control terminal without being
.Iimit'e'd toa USB terminal.  Of c(.).-v.lrse,'a_ i)o.wer source unit 40 is
connected to these function proc_essing circuit.s. After a power switch
-SW has been turned ON, an operaiic‘an' of cbnﬂection to the countérpart
'te.lephon-e line is performed. ' |

Now, an audio processing unit 70 in the hand held telephone
set 101 will be described here. Fig. 7 is é block diégram' de‘pict'i-ng an
.éxempla_ry internal co-nfigurration o_f .the'audio processing unit 70,

In this exam'ple, ‘with respect to a side tone amplifier, a case in
which an ambient sound is .s.uperposed on laudio information by means of
digital processing is ex.émpl,ifiéﬂ., | The audio pro-cessing unit 70 shown

in Fig. 7 is used after connécted to thé‘earphone. t.erminal 22.  An input

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

a.na_log arﬁb_ient sound acquired bj .th.e. 'st-el_'eo' earphone-) microphone 806

is output afie_r amplified. ~An A/D converter 72 is connected to the
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"p" and the mxer. 74, and. upward audi o information DI 'Nincluding digital
~anmbient sound is anplified so as to be superposed -on the, down rB audio
information DOUT. This is because part of the upward -auH?MaFﬁgg Hation DI N
"is directly returned to the downward audi o i nformati on DOUT wi t hout passing
through an air interface. An output gradient |evel K of the side tone
~anmplifier 73 is established as K N, assumng that the nunber of steps in
an AlD converter 78 at the subsequent step of a detecting & snoothing unit

77 is. defpietens 1No TH€0 MikRlizd fhéup@art i dipVAE Ha REHL Qnél!&fd@ﬁmhéon DN
i ncludi ng the anbient sound with downward audi o i nformation . ADA

| conver tefhigat k8ukPNNELtesh dMidsin T 0N fbcR0sid% hRitqRakedesi4nalize the
digital ambient sound downward audio information . A stereo output
ampl i i glesdfbbd 1AANACE Rcd thddigd RoARCODNSIdilv e hor PAANNGLAR andi ent
sound + omnmard audi o sirgnal DOUT is anp |f|e§ so as to 21. 10 March 2005
_out put audiry Sl LE 4 ). | R (right)
‘channel iﬁ%ﬁ%tﬁ]&g@gpﬁg?@%ﬁg%@?ﬂﬁﬁ@%} ?%%ﬁgcﬁrggﬁggﬁ é%ﬂggﬁl) ifier 76
. sous to,qutput. the anbient sound + downward stereo audio signals SL and SR
whose Dé conponent is cut to the stereo earphone m crophone 800 through an .

Sronal, e e CRRLON RRCHRIRRAE G Gt BL e SorRERRE RN e
snnothing UQ%$'77.is conne HFd t o anfR.ch nnel out put at %he eﬁg hone
term naf"25mM m[a_f‘iqun EGPFE "0 EE M Pl - [HEKY! ZUBHE ol SHEPHet ect t he
o phonke K B abt Mo S S B cen R 0c0RE @ Steree

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 DiN including
digital ambient sound is amplified so as to be superpﬁs'ed— on the
-d‘ownw.ar'dlaudio information Dout.  This is bec‘a‘use part of the upward
- audio information DIN is directly returned to the downWard audio
info_rmatioh DoUT without passing through an air inte;face. 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 .infofmation 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
' -6utpU§ 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




ear phone termnal 22, the detecting & smothing unit 77 is activated, and
the | evel of an audio signal SR of the R channel -is detettRErchQooBhe ot her
hand, in the case where a nonophoni c earphone has been nounted, a low

| evel 'is input to the detecting & snoothing unit 77,.and a detection
~signal SOis fixed. An A/D converter 78 is connected to the detecting &
snmoothing wunit 77 so as to digitize and sanple a detection signal SO
output fromthe detecting & snoothing unit 77. The resol ution nunber (N)
of -t hi s qMtput stareeravalio A8gnals $fietaavdnd Retbrdeféefd) caonel med Rufight)of anal og
/ digital conversion bits. That is, a maxi mumof. N settings are possible
~as a siadkennehe variable control signal S.for variably controlling the
side tone anplifier 73. If a threshold level is set by collectively
providi ng sone Cuuplingrcapsctois 60 amd € 4SBcodidectside dioamptaiéabl e
control sensitivity is decreased, naking it possible to snoothen a side

tone 1 evid so d2td dhtphar te 206%emihanaidtaiow e avdisiabanadiagegfistdie side -
tone anplifier 73 can be freely seta In this case, when the nunber of Si de

tone varindbtR wheps DG Sodffdmad i8%utNb der&katd eRstlidhohiMdPrche
established. The CPU 33 is connected to an Al D converter 78, a

| and
- refer engeol @hbaghamap IRt miNal u2 N BOfiENsHRas8 18! LHRbROREYNS AlD

~converter 78 is read so as to control the si'de tone anp Ier to be fed

~ back. NQWnofophbHfd Mi&iofignal St T e Vbl | Froth IbocR&a0ESERLRgSR Nere by

way of an earphone termnal 22. F C are Views eac ow ng an

exenplary i cUh! 4 &R01ndUEALLBBMAG AR 2RI LUCKEAEE ToH R chned"d 2N
phone plug are nounté&d. An annuFar unit I's
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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mounted to an earphone term nal 22 shown in Fig. 8A through the tel ephone
~set main body unit 11 so as to insert an earphone plug ¥ kMardhtZoset rode
structure.. The annular unit 56 is connected to a grounding GND. To the
- earphone termnal 22, there are nounted two contact nmakers 59 and 60
insulated to the annular unit 56, each of which is shaped in atip .end V
letter at a position displaced by a predeterm ned. |ength a and one
contact naker 58 is shaped in a tip end inverted V letter at a position
di spl aced by a Phedsoee nilvedatieblyt btage dthehe sifeaminenakptif&0 Thatni s t he
closest to the annular unit 56 is obtained as an R channel out put

el ectrode,frédle eant abi thigkersedWhen tinbhambed @Esside tbhnehaniedleautput

el ectrode, and the contact nmker 58 is obtained as ,a m crophone input

el ectrogdedefineiug BB vdlBtiohshipbrode St NIgd BERbAShsAOWNThe dPU.3BB is
nmounted to this earphone term nal 22 by neans of a stereo earphone |

- mi crophpneo80éhted 1Bl 440AB8 dAbierferd7 OUAKH BGcefXcaltabUbgomeaReutplt 23 10
~March 2005 an R channel tube nmenber 19; an L channel coaxial tube nenber

49; -andy, fdNCE AP RATOL B AR FIUBET bR RN /TPEDST e 48 78NS ULANI@Mad tHYS 89A to
.89C each are pinched between each of these coaxial tube nenbers 19, 46,

and 49 gog bRt Rk 1ok ABITREDSS (G FOP paLeunding coaxial tube nenber

- 46 is connected to the annular unit 56 by neans of the plug 83; the ,

' ial tub ' chd 60; th
Coaxi al tube monBgr Y- REREENRE el Suif AANDe SNAGL L 5o, and
‘he tube ti iy i cal | _ . .

nput coneilt Shbecriafont debBifCEe o sPORRIC B Vit S

acqui -'redh b\x. t he_ m crophone.81. o'a§. to_deli Vel st ereo .
showing an exémplary circuif configuration when an earphone terminal

crophone
ient sound is

22 aﬁd 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_dundihg 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_gd
by a predetermined lehg’ph B and one contact maker 58 is shaped in a
tip end inverted V iett_ér.at a position displaced by a predetermined
1en'gth @ . | The cor-lt.actn_ra-ker 60 thgt 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 channéi outﬁut electrode, and the contact maker 5_8 is
obtained as a microphone input electrode. |

‘A plug 83 with itsr te.tro_de structure as shown in Fig. SB is
mounted to..this'rear.p-hone terminal 22 by means of a st_eréo éa_rphone /

microphone 800 - A plug 83 h-asr': a grounding coax-ial- tube member 46;
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| audi'o Si gnal\s' SL and SR from the anplifier 76-to.the L channel and R

~channel si gnal lines. In this exanple, in the case of nak} ErdH Z0BEESS

“communication while the stereo earphone m crophone 800 is nounted to the
earphone termnal 22, the stereo audio signal SL and SR are output from
the anplifier 76 shown in Fig. 8C to both of the L channel and R channel
~signal lines through coupling capacitors C1 and C2. The sane phase signal
as to the L channel is output to the. R channel because the audio signal

‘used fory Rl SRRGRE +EOIMEhEEL 19NahS. TRARREORS £xial PubbHen &ABE: WHCLE T he
stereo earphone | m crophone 800 is nounted to the earphone tefmnal 22, a

A s SO R tﬁbgt}?ﬂ“@ﬁ Tt 4L S TabORRlan ini gk e, o oY the

orgnal - 850 Yo ECBARROSE Zli%?%ﬁgg?gn; AT e PSR "
control g aBedheiube Zezfr‘ld et o bt B n‘éﬁzééf’haﬁ%”a'riférﬁié
WD condiriEe @els'vsf?é?%)s ‘@fﬁ%‘?ﬁgé‘@‘*ﬂ% wﬁﬁ‘ﬁmf?%aa%@%a%tﬁﬁsm‘ygc itrolled -
Rowt a4, the Berriay Eaﬁ?&‘l%eaaf%sé'ﬁ%%%% m@w”%gc T s@otaignaker ecor ded
'cgnSJ ¥ 2:06753 %gﬁgiﬂ tﬂlﬂ?ﬁé@ﬁab&%rﬁaﬂt’g Eegngsr}%é.et\ﬁ mrénlgneleﬁégi'tco%'t%eAlzgs with

' -edual intervals (|nto 32 ranges). In this case, when the _threshold setting

of the maked ori erdethergibest g emidag e 8 b5 plecaricalgignnected to the

mlcrophone input contact maker 58, respectlvely 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 comrnunioation
“while the siereo earphone microphone 800 is mounted to the earphone
terminal 22, the si:e'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 audio
‘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 o.utp.ut"to the R channel.
Thus, this signal SR is detected by the detecﬁng & 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 SIgnal S0O. Although this

"-detectl_on _31gnal S0 1s output-to the A/D converter 78, a side tone
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of N = 8 .is established. Wiere the side tone level is controlled based on
this eight-bit threshold setting (CPU register 'informati enparcii®nst he
nunber of side tone variable steps is defined as M a relationship of M8
is established.. Figs. 10A and 10B are views each show ng an exenpl ary
circuit configuration when another earphone plug is inserted. In the case
wher e a nonophoni ¢ ear phone./ m crophone described in Fig. 1 has been
nounted to. the earphone term nal 22 shown in Fig. 10A, the coaxial tube

nenber 4471426 c%h@#ﬁ]%%ﬂapﬁlafoﬁ'd&m%llﬁf Eﬁlzesﬁafa@h@{)@l 3¢ the an&ﬁ@ﬁ‘ﬁCt ed to
the annular unit 56 and R channel contact naker 60 al together; the L

channel sﬁﬁﬂﬁl(%rélk&faﬁ%r”Pé‘?%%fed% ak$ ﬁ@@Q%ﬁquVEﬁ Irsrﬁerfqufe@%amk@ﬁ 59; and

"the tube tip end "1s electrically connect'ed to the m crophone

o 1080 ?‘*A&%ﬁﬁ_‘é@%ﬁg (9 ?H‘S“Aé? Son ?%fgef% ‘BB%%@”% Dl Bl erore, ' an
audi o S|Ctgﬂade Vc‘lrrikﬁlﬁg%f?&tolf rdoﬁ]ﬁgﬁf anplifier to only the L channel

. t hrough e coupl capacitor and a si gnal is not output fromthe R

channel . At thepsa Ut of fhe detecting & hing unit 77 is

e, s e TR ] S
etectin :

si ngl e- Sgp%fﬁﬁrﬂqlllg?gg Leiiar pﬁ\oi{é)%tzdﬁtﬁsta%g%gﬂr rg?b‘{jﬁn%%e FVERHIng 30 g, 1)

-Althouhthls det ectiqn si I % tplét tﬁﬁl ﬂe Al D cpnverter 78, the
Cbr eshoPEHU 1 Fi GAedgaobO0E I Sua, o r ot EHE AFTMEBIErYEr 78 to ¢ he

: th nount type
eczypﬁgn.g;r Zb%g% e%g&%gé@rn%iheexght tﬁresm?dseare (saetsl);]gdlvuﬁng ranges 0 yp

to 255 with equal intervals (into 32 ranges). In this case, when the |
threshold setting of the A/D oonverter 78 1s defined as N, a relationship
ofN = 8 is.established. Where the side tone l_evel 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 confignrafi'on When another earphone plug is inserted. In the
case where a monophonic earphone / microphone described in Fig. 1 has
. V-been mounted to.the earphone terminal 22 shown in Fig. 10A, the coaxial
" tube member..46’ for ground‘ing of a plug 97 of t.he earphone 94 is
..oonnected to the ennnlar- unit 56 andrR channel contact maker 60
_aitogether the L channel coax1al tube member 49' is connected to the
contact maker39; and the tube tip end member 48' 1s electrically
“connected to the microphone i-nput conta'ct maker 58. In this manner, .
‘the R channel output unit shown in Fig lOB is connected to the

"groundmg GND.
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anbi ent sound can be suff|C|entIy heard by ‘the other ear. Now, an audi o

- processing exanple in the hand held tel ephone set. 101 w4 pMah Sp8Cribed
here. This exanple will be described by using the flow chart shown in Fi g.

4 again. In the present enbodinent, where the ambient sound. is superposed

in a hand held tel ephone set 101 used by connecting the both ear nount

type earphone 80 or single-ear nount type earphone 94 to thetel ephone. set
mai n body unit 11, when it is detected in advance which type of the _

‘ear phones' 80 an@h84efios ejratniueldo tsdg t 4leS L alkapitpne fseh thei amphdierud t 11, and

then, the anbient sound is superposed on these earphones 80 and 94, it is

assuned tb heaily tthe Isicgaahed ek gaftheheogThherbpaouad 41s ANk rsegdfdisaccor di ng
"to earphone type. Wth this being presuned, at the. step Al of the flow

chart shewutpufiGm 4heiR chenflel ecacthlysdhie tiat egh iiAPutos ROt hi ng unit 77
- which of the both-ear nount type and single-ear nount type earphones 80

and 94 iggrd@ny &dsﬁl‘éottﬂﬁlgt@hﬁm’fpﬁegr(ﬁﬁ{dé@'a%deQXnﬁm foglid-is \Widl g he 26 1 0
March 2005 user nount the both-ear nount type earphone 80 to the tel ephone _

set  MaiN RPN tThs, éihﬁlesagl%ch% &aé?ﬁbbhke Jr?ltafmll'tf(%ﬁs’ciihe anbi ent

sound, and delivers the anplified s to t earphoﬁe the audio

si gnal ﬁﬁi%mtp%géﬁen@s'thmeegl %ﬁsdea?x?oﬂse p@%a{j{}fondeeé%u ng &

snoot hi so-as to convert Tan - ernat ng c ent " wave into a

di rect ssaﬁgssust g @80r BPRILOUEL Al T PorReBIR SRR PR R R ShaNTe

1
is |ncrease ease une con fhe received -
audi o

et ect SR gReitesly B Esate Phnfle IS RUILSEccRHY DFTboYBOOEHE 1ot 1o @

output from the A/D converter 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 |
'using the flow .cha'rrt‘:shown in Fig. 4 again. In the present embodim’eut,;
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 souud is
_sup'erposed on these earphones SO a,nd‘94 it is assumed that tue 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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detecting & snoothing unit 77 is changed according to the |evel of the

audi o signal SR Then, processing goes to the step A2 at4ydyardh 4d88 si gnal

| evel of the anbient sound output fromthe side tone anplifier 73 is
controlled -according to the detection signal SO caused by the detecting &
~smoothing " unit 77. . Here, the both-ear nount 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 qUantdsé?%omdtHéil%ﬁlﬂ-éﬁdnmﬁ pe rphbae A0 oRY eéleBhoA S8 sefin out put
~value Nof this. AID converter 78 is output to the CPU 33. At the CPU 33,

the 1 eviplinofod pndtis Ol IR R Phgl Ry SiARNGHict Snb Udsider and L he side

tone. signal Si”is output fromthe U 33 to the side tone anplifier 73

accor di @Bhﬁd 1hg cﬁeilfiﬁergqn@a libifeldSoun®Bt & #le \éﬁfeﬁ’h&x{kﬁséi de tone level based
SI nen,

on the e tone variable control signal $1. T processing goes to the

- st S3 at whi the LN1Qf o: 51 de, i ope | i L er. I ontrolled to
be f . ICﬁeglg’nb&?%u%%es%’g%i&%rc%htezgo angilég%eﬁ%aghz}}gnal SR :

be fed back accor g audi

del i ver %g?atn% 5pﬁleb§5%3§?{§ %g%%ghgr@g%e&%&w%xagom cahi s, i because vol une

- control recel ve npl e, 1h e case where the
audio in

fo the S1ETER BRRBRET WLF OpiACT 400V RFBLSN PRE auhis (BFOcEating unit 70
73 {s contibr e R o 5 R chansRl 3 inerGedd doferiased PropfBRdRt fon.
| hereto, A TR of N slide Lone YaUEH!  fRnUO S gnale S oot
o © 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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means of the CPU 33. Therefore, the gain of the side tone anplifier 73 can
be freely set. In this .case, assum ng that the nunber F@ﬁﬁ é{o '
varying the S|detone|s M a relationship of MNis esta% e The
digital information according to the anmbient sound of the side tone |evel
properly controlled by neans of the side tone anplifier 73 is conbined
with the downward audi o i nformati on DOUT by neans of the m xer 74. That is,
in the CPU 33, the side tone level can be varied freely fromthe upward

audi o i aheromiudd Phal QK Helidersues thabdilp eal Maritedyipereddphldnbased on the
| evel of the audio signal SR output on the R channel: In addition, in the

case whangs 1H18e8008 GoRAhe WMo I YPEctRPRANE Hay BeTRMDEED R t he
t el ephone set main body unit 11 at the above described step Al,

pr OC_eSbeQQm%(P@Smt thd Bﬁses%v%l%r@‘!h@tau\ﬁhb Ciﬂf&r*ﬁ?anaﬁ“ﬁbuﬁfout gt $iSlR th@”e
anplifier 73 i's.reduced, and the signal |evel ient sound is

- | oner ed ‘ tsh 33 fixes
. the gai ﬁec()%W{}hgeQEgQ%Z%?gggssgg%ﬁr%?e&lrz %3%af%oﬁ?%r%%%%ﬁt§?§%@%%5 to the

out put QBPI @& efd a{]glé& §g99§sﬁ'fﬁ€gmlfp'76 1g7 re ntl%agethteh{llt?ﬁgﬁ‘P{lgB level us

set by c el'y provi &i ng so m ni mum ution uni t he side

tone cont.r sens:tl ¥ d nd th I tone | evel . is
snoot heged3 Wme aa ﬁon%%ﬁgcﬁéog?ﬁ WZ t(eagl; 7?yi ecoengF?S)lhone i€ Yhount ed, the

Tevel  DyISRER AR SRSy OR AR | o Ehis way, according (o
Si'gnal SR that ApbearerrOLA K neer PEBL GO LB ST IR & 8811 ed for
det ect gr?su?'fe t 1sr Fg)gf)nngoglyr%? T%he tﬁlegs?i%ld level can be simply set by .
.means of the CPU 33.  Therefore, the gain of the side tone ampllfler 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 51de tone amplifier 73 is
combined WIth the downward audio mformatmn Dovur by means of the
‘mixer 74. | That is, in the CPU 33, the side tone level can be v,ar1ed
| 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 descfibed step A] processing_goes to the §tep A4 at which- thé
gain of the 51de tone ampllfler 73 is reduced and the SIgnal level of the

ambient sound is, lowered Then, processing goes to the step A5 at

which the CPU 33 ﬁxes the ga'in of the side tone amplifier 73 according

28




sound. In thi's manher, even

“level is grasped, whereby earphone type can be judged, and the side tone
| evel can be changed.. In addition, the degree of side tﬂ?ﬁahﬁ%ﬁbS' '
recognition is significantly varied depending on. the audio.level heard by

the stereo earphone / mcrophone 800 or a general earphone 94. Therefore,
this signal level is detected by the detecting & snoothing unit 77,
whereby the CPU 33 can automatically set / change the side tone |evel
based on the detection signal SO As a result, the optiml side tone |evel

~can be Qb%ﬁ%tﬁﬁgg'é?@ﬂe et ESPRER ¥R RfihRR BRRANE7. t WRBAURR tRPe2QNH- ear
nount type earphone 80 or 'single-ear nmount type earphone 94, neking it

possi bl qel o1 pE QBLHLYeITRIANALY $rdR 1 HRG SmB miiGROAT bR O Wnidg ambi ent

_ _ t he e where a stereo headphone. Al npbst
ovel o The e oL SRl EE) Pah BeRE A Eha e i Sand) G audi o
earphonac 48 ThYBoRRRAGK"  SEFE! ¥ RRnBbR RrRTEaR el Varna®8e 150 v cn
Fig. 11 et MY GO AT i RGeS SEasalar s odiibr nEP” SEBMPLGUY at | on
o & solBhaiBhEHER TR B KOMe edodurenereosh 25 HGRBH sound is super posed
Uike reference: Mg aneeiBheiodte Genisibe dimethobshs Aot et
embodi mont have L ke fnations: A description of such el ements s omitted
o 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 both-ear-méunt 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, th.e ‘
' 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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" I'n the audio processing unit 70' shown in Fig. 11, an analog side tone -
anplifier 73" is. connected to a connection point "qg" 0f16p%rrﬁﬂﬁkifier 71
and AID converter 72, and the upward audio signal SIN inc udfng an anal og
anbient sound is anplified so as to be superposed on a downward audi o ‘
"signal SOUT. In a digital. circuit block, as in the first enbodinent., a
digital side tone anplifier 73 is provided. A mxer 74 is <connected to a
. ..side tone anplifier 73" so that the upward audi o signal DI N including the
~ anbi ent weurdni dwiysadcoihivd e dewiver sowudli o si gnal DOUT. In the case of

~this circuit configuration, two side tone anplifiers 73 and 73' are

t ar get.ed (39 & o0dnt mdloldeghendnd t he control range increases. O course, such

i gital side.tone anplifier 73 may. be elim nated. The detecting &

" Al'thought

~snoot hi ng unit Ffgdel egtaShekadidicPami @EFctiHGg 9N kBt gRashasvaehal and converts
an alternating current wave into a direct current voltage so.as to obtain

a det eCldopii ghiratidh 03Qin Iﬁ@i@b%@éssh?%ghit%'tilﬁea Raf gl fe?hioﬁ%rs%ﬂs‘ad or

decreased according to volune 30 10 ‘March 2005 control of the received
audi o ofy gbhg; 23Ath Peb qd§e%|o‘fﬂah@rﬂ§0§ﬁhe&pl' I;l;kl‘)%tls ehlsbdéfinﬁenqe%ﬁcu on signal

~(output. Tevel of The direct current voltage) cause y the detecting &

' hi hi . ‘ ' I | ' di i | SR
oL A 40 0EE e 0Bl U gl B gt 1l

i'on Signa I zed®and digitized

10 RN R TR ol T e R o 1o

'is determne epen unbér o

tone var kahl e contral .Si s . Sl1l. apnd S 12 ar ovi.ded at ,a digital step
and an é%a (1)08&1&21&&0%{3ngtgl&a,ﬁ%k?rﬂsoaiment %.ave l?kepfunctlons. A

description of such elements is omitted here.
- In the audio proéessiﬁg unit 70’ _shown in Fig. 11, an ahalog
: side tone amplifier 73" is. (_:onnegt,ed to a connection point "q" of the
amplifier 71 and A/D éonverter 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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~output fromthe CPU 33to the si

'prSibIe to set a maxinmum of N settings each ot-her . When a threshold |[evel

is set by collectively providing sonme mninmumresol uti onwlgjap& iO?@ the
si-de 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 Mc Nis established. In this enbodi nent, the

out put - val ue of the AID converter 78 is |level judged by the CPU 33, and a
side tone variable control signal S1 1 is output fromthe CPU 33 to the

side tongmdl bf tigs rdciqbd thaidliddi thal hatERelBEQRHHALAGIsKL 1DNEN, TRaf i rst side

tone level is varied to be superposed on. the downward audi o information
DOLT t hrigUeHe BbeeRkioffsight! @@ﬁ'ﬂﬁdt_g@vel af%hgaiﬁ@&!cﬁw%wugcé) Shgeal S 12 1is

e -tone anplifier - and"a second side

tone |eygl tﬂesd¥?ercit§7?% &ofasomm%r&fmoﬁﬁé?ﬁﬂgéJ]g%&gegmgrtg @ddieQephgnal SOUT

through t'he m xer n thi s~ manner, e sl me~vari abl e control-

oo anpre et MEdsROS, AR (I RRORRR PR ASFa Sh b T 14

P! POSLL IR SRERRLTRSET, . YD Ot PESCHREL 4 AR GG, 1. °

first e € optional “sigha eve *Sound

Singl e 0 S R R AL S R ertin Cltusilidot JREaF MR, Sge o

- anal og @focessing and digital processing. In this manner, even in the case

wher e a *¢t%r eo headphone al nost covering ears is used for the hand held
Do et b ks L3 S b BT T S5y g Posed
pr OCESSiShl% rzla,Jrréi Igr04vzldgg atthaedigita'l step.and aﬁ 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 freeiy set. | Whén the number of side tone variable
: Stéps 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 toné level is varied to"be superposed on |
the-do_wnWard audio information DOUT through mixer 74 In addition,
- a $ide \}ariable 'cqntrol signal S12 is output froni 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 tw;) side tone ampliﬁets 73 and

73'. .
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ear phone 80 through the audio processing unit 70, and thus, the usér can
al ways recogni ze the anbi ent sound. . (4) Third Enbodi ment g fgagbh dbdsi S an )
i magi nary view showi ng an exenplary configuration of a hand held tel ephone
set 103 with a stereo headphone according to a third enbodinment. In this
enbodi nent,. a renote controller 90 conpatible wwth a m crophone unit is
“provided so as to be used by connecting a stereo headphone 84 to .this
renote controller 90. Reference nunerals and elenents identical to-those in

the first enbodimReérdhaysidd el dfdrpBRion Aro@sSId PELAD O erHFRG! eMent s
is omtted here. I'n a hand held tel ephone set 103 shown in Fig. 12, a

remote GRBETRIY 6§ c%Qn'a?rear@%ﬁf%segg@%@gﬁtggﬁ@%%Q@&Jnd;gs;ghmﬂ ded at

one end” of this renote controller connect or I'S equi pped

wih a 1GROCSRLONERISE: SLELLAcDEAIRINC. ANB.SBLES.CATANR, Lt T O

ear phone./ m crophone Wt hou rop stereo rch 2005

nenSohon i L pSSRGuINEN PIE ST byl URLSRMMESTRIEH ST, 5

t el ephone rec er during respoitse carty ) _
hone, is nmounted to this

' : .h headph 4. d m
cobre pattdfaitRup hae 4 §t%gfés&“n%%%@§ﬁ%e?%@?r%%%Béggahplrslaﬁqsgu;@p, d

i i , i ' -t one gall, and is used as
S dpenilp th RERDED i POEhE ABPE U TRc COAREABAPAOREAMAT of t he T omot o

i Qi : end of the controller. This
glolrjl';r ggkggﬁgoﬁ&%gé?%ﬁggg f0r9.t é ﬁaf\){i \ellgﬁgle%alo%reeset 102, the s?gnal level ,

of the ambient sound can.besuperposed according to an analog audio
signal output from the re'ceiving signal processing unit 42 tolthe
.earphone 80 through the audio processing unit 70', and thus, the user can
| always recognize the ambient sound. | |
(4) Third.EmBodiment
' 'Fig. 12 is an imaginary view showing an exemplary
cori_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 an&
elenients identical to those in the fir.s.t embodiment have like functions.
A des‘cription of such elements is omitted here.

In a hand held tel.eprhone set 103 éhown in Fig. 12, a remrote -
ce'ntr.olrler.QO is pfovided, and ajrack connector 87 is provided at one end
of this remote contreiier 90.. This jack connecter 87 is equipped with a

_ general-purpose stereo headphone-84 or stereo earphone (s-tereo- |

earphone / microphone 800 without micrephone 81). A stereo 7
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m crophone signal and a stereo audio signals (L and. R channel's). |
addition, a renote controller termnal (jack) 22' is proyj ﬂ’d&b the. _
ajtelephone set main body 1 1 so as to nount the plug 93 provi at one énd
of the renote controller cable 92. A single cylinder type is used for the
renote controller termnal 22' or a single cylinder / flat integration type
and the like is used, and a nechanismfor switching an internal speaker
circuit and the renote controller-90 by nmounting of the plug 93 as well is

includegealiphbhé BaRYu s RCHDE ik 11Qtdhetd RisterTRRdiaRatisfselihg Present
-invention, 1n a hand held tel ephone set 103 used by connecting the ‘renote

~control Itglr A8t Geb bR o eiRY £e GOMS &R &S at 1dn@1122" of the telephone set
mai n body el;}m%l 1f erre thge aﬂ%l ent sg éml s superposed, when it is

detected in advance, g eluishes o epaReOsadRNANCy e gadaaghl gqear mount

- type earphone 94 is unt ed & rempte conttoll t he

anbi ent ﬁq'fa;glepm g@u%@ §RES%; E%ﬁ"ssheﬁfﬁ@ BeHinohe 821 jghone 94,

t he S|gna ent soun can be co accofding to these

types. %ﬁngﬂe935%%e%%%§nEQ§ﬁﬁf?ﬁgt9BP§F§ B%ﬁqggﬁgﬁgugnhﬁﬁgg lha%hgsanblent

. -sound can autormatt cal’l dacco |

o noreuuaRe e PRgR AT <A/na SrEUar fotbSts anbh i SRR bo Al vays
832?%a?%fer5§f§§§%h%§e§£w§%‘é A %gée?p%%t‘réﬁ Ceid @i the hand
hel d tel ephone set. 103, the s a of t |ent sound can be
super poggdsé’&?éﬂ' d gt pBe £y g&b@%%ﬁ“ﬂ%l gngplsoﬁ YP 3t s emtlerdecei vi ng

' mlcrophone 31gna1 and a stereo audm mgnals (L and R channels). |

- In addltlon, a remote controller terminal {(jack) 22' is provided

at the telephone set main body 11 se as to mount the plug 93 prdvi&ed at

one end of the remofe eontrel'lef cable 92. .A :single cjlinder type is
‘used for the remote contr.olle.r terminal 22! er a single cylinder / flat
integration typ.e and the like is used, and a mechaeism for eWitching an
“internal speaker circqit and the remote ‘controller 90 by mounting of the
plug 93 as well is included. |

In this way, -accord.ing 1o the third embodiment of the present

- invention, in a hand held telephone set 103 used by connecting the -

. “remote controller 90 to the remote controller termmal 22" of the
telephone set main body unit 11, where the ambient 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 superpose on these steree heedphone 84

or earphone 94, the signal level of the ambient sound can be controlled

“according to these types.
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- signal processing unit 42 to the stereo headphone 84 through the audio
. processing unit 70, and thus, the user can al ways check idg, O%ﬁ sound.
According to the first to third enbodi ments, in.the case vvhere e hand”
- held tel ephone sets 101 to 103 each are prOV|ded with a nmusic playback
~function or the like, and the stereo headphone 84 for listening to a

. stereo nusic. is conpatible with the earphone 84 for a tel ephone system

-effective audi o processing can be perfornmed |ndependently of user vol une
operation.. Noreqw@refoMaephOBBtintall dishENIEILSE (heSIBE RGeS c:HVEH i N the

case-where call arrival fromthe cotnter part occurs, one can respond to

' h cal t t
 general aéa?%h%%g "SRR B SIEAIPRATe B W ShMIGERAEN 10 Lo B
' f h-
set of pe péer%gggg mahngl%tg%r s%&%geggw%w\@ﬁ%h%ﬁghbn@ dhot h- ear - mount

" type or

type ear nes a telephone set main
body uni d deV| e_for tro I a signal
| evel otMgrnéA;%bi e (E)I%A f‘g %l ?%gefll veredagl(él?lllltegoeun 5?‘ hon@gva Y34 10 March

- 2005 Wth. th f th wher bot h- t
ear phont§ Htgge{%gcorne%gﬁ ‘?8'0 ‘?ﬁérp gflﬁev %iﬁe‘-an’ﬁfliefpﬁsepl%inéleﬁﬁ%ﬁ%gglg w:gr eby

t he si gnal el of the.a u can be i.ncreased t he case where
2 singl 62 &%ﬁ%aﬁtsws@ }@WBBEBHE%haSP%%EnC%%’P%&MTh%“@%\‘? £Or'Bhe { he
~anplifi ased, whereby. the si of, t he anbient ~sound can
be | om?‘@ﬂdﬁ‘ﬂi’& e 74 hﬁl“%‘ilﬁlglﬁl"ell é’?éﬁe&fmtflﬁé‘t SQHBR &Rt Bound can
be .aut omati cal | y set %mcordl ng to earphonenﬂi . Moreover, the optional
sijgnal FBRBIPOSFUAEORMRTIT 28 SaAlP & andesianadpytput from the receiving

51gna1 processmg unit 42 to the stereo headphone 84 through the aud1o
processmg unit 70, and thus, the user can always check 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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~generated irrespective of earphonenVOIune In this manner, even in-the
~case where a stereo headphone al nbst covering ears is usp(ngfap;h ogand held

tel ephone set, the user can recognize the anbient sound. According to an

~audi o processing met hod of the present invention, in the case where the

anbi ent sound in a hand hel d tel ephone set is superposed, it is detected
i n advance which of the both-ear nount type and single-ear nount type

- earphones is nmounted to the tel ephone set nmain body unit so as to control

* the signal |evelwnh thie canbigenhitisauNs thaGaet v htet # bbYRRSr Ghok keSe

‘capable o

earphones. Wth this configuration, in the case where a both-ear nmount type

ear phongypasabprRondpdBtREn mBantddRe dANSf 94 anliRti AP €Rhe %Qﬁ can be
increased. In the case where a single-ear nount type earphone as been

- mount ed,wﬁé}%b?tﬂ@adrghﬁl/?eve@foftt}h% AR SN s Ea £ ¥ B L OURS edy, (fherefore,

the optimal signal Tevel of the anbient sound can be automatically set

: accord|QgsgQﬂeﬂhghgﬁgnkxﬂﬁﬁnohﬁtt & HATMG] g??%@ehQnohﬁﬁa ﬁﬁMﬁere a

~ Stereo headphone al nost covering ears I's use

or the el ephone

set, the_ftnerar&gnfte?qgeeczeaée*ae glth% 931 1%‘% ;;Qq]t\q%{jg 2005 The

{
present invention 1s very suitably eﬁ%phone set

havi ng %oPHﬁ'c%nptho)&;eged un“‘ltlte?gfo h%hg%n ogﬁﬂ%ﬁgﬁ%omft %Lebel ng

i stenin d stereo misiech ear phone.

ggnhgct\/?ngqggpgéu rl\l/soe aufbt‘)mgtlealri')erls%ttaeccg 1%I?getosgarp onl?eet used by

Moreover the optlonal sxgnal level ofthe ambient sound can be always
generated 1rrespect1ve of earphone volume. In this manner, e\ren in the
case where a stereo headphone almost covering ears is used for a hand
held telephone set, theuser can recognize the ambient sound.
'According to an audio proee_SSing method of the present
- invention, in the case where the ambient sound in a hand held telephone
- set is superposed, it rs detected in advance whi.ch of the both-ear mount
type and single-ear mount type earphones is mounted to the tetephone set
- main body unit so as to control the signal level of the ambient sound
according to types of these earphones.
With this configuration in the case where a both-ear m()unt
type earphone has been mounted the srgnal level of the ambient sound
can be increased. In the case where a single-ear mount type earphone
:has been mounted, the signal level of the ambient sound can be lowered.
i Therefore, the‘o‘ptimal signal level of the ambient sound can be
automatical_ly set eccording to ea'rphone't'ypes. In this 'rnanner, gven in
the case where a stereo headphone almost covermg ears is used for the

'_-hand held telephone set, the user can recogmze the ambient sound
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i

~said anﬁﬁlfler
- anbi ent sougd. 3. The -hand hel d tel ephone set as clainmed in claiml or 2,

an -ear phone, said hand hel d teléphone set characterized by Conprlsing- a

~telephone set main body unit; detecting neans for det ect i (ghakdn Rlasof a

bot h-ear nount type earphone and a single-€ear nount type earphone is

mounted on said tel ephone set main body unit; an anplifier for anplifying .

an anbi ent sound and delivering the sound to said earphone; and a control
device for adjusting a signal |evel of the anbient sound output fromsaid

~anplifier according to.an output of said detection means. 2. The hand hel d
t el ephone set a i : L r g . aid
Dot oo ot s PRl i EAGOAYL v or IURNEY PELL [0 AR Rz
it, a.gal f i lifi e ing Tt i . _ |
-ant gftg?ér{gm%e sseéyk?av1§ghﬁng{dsg§]8ﬁ:?¥lﬁ%lﬁéﬁﬁ§&%n, & Ry '51@235 ge\éqeggohge si gna

- | evel

on t e ne set main body

anbi en case where sai ear nount

Ly cargbangyd S TPACL i1 A FNEIRN SR LB REs Wi gh B8, 22 ©

ce reb

arrange§m§3 % hat wher e sai'd -bot h-ear mount type earphone is nounted on
the tel ephone set main body unit, said control device controls the gain of

‘said anplifier to be fed. back according to an .37 10 March 2005 anal ogue

audi o ‘signal delivered to said earphone. 4. The hand held tel ephone set as

- claimed inclaim1, 2 or 3, arranged such that where said single-ear nount
- type S - :
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processi "t HECAGA"

ear phone is nounted on the tel ephone set main body unit, said control
device fixes the gain of said anplifier according to an gyNgHgﬂgh sai d
detection neans. 5. The hand hel d tel ephone set as clainmed I n any one of
the preceding clains, operable such that said anplifier superposes a

di gital signal according to said athgg%ggound on a digital audio signal.
6. The hand hel d tel ephone set as cl in any one of the preceding

cl ai ms, operable such that said anplifier superposes an anal ogue signal
according to said anmbi ent sound on an anal ogue audi o signal. 7. The hand

hel d tel ephone sef as,,6lah dRdd B REWe 98B beIEAPL £Eadh Bl Al Toyg0Per abl e

such that said anmbient soun cquired by a mcrop one Speaker. 8.

An audio praGESRING (IR md'@ﬁe@@%&e' o for SLARIANE SP by AmPsHReT Y

connecting an ‘earphone to a uni

processing nethoqlﬁng%@gﬁg g1lhqxhﬁ unlprewously whi ch of a both-ear
- nount type earphone &

e-ear t type earphone is nounted on

d tel eph b 38 10 h 2005
i ent cound 1 & ey B IR %teaﬁwp» BhEH phd o biige PGPS e

ambi ent sound i s ag usteq accordln to sai hone t e 9 The audi o
3 AP et WOBIH tﬁ?%ear@?’%lf% st@q% i sekht  in the

case wherge,sai d bot h-ear unt type earphone is nmounted on the tel ephone
set main 15 QHﬁiet’PﬁHIanﬁdP“Fevel of said ambient sound is increased:;

and in the case where ?ald i ngl e- E nmount ty ge ear phone i.s nounted to
the tel ephone se®in#PRlM %rﬁ”&lph Hag an gmhien \ﬁépﬂéfaﬂéiaiiﬂl‘é%llént sound

I 'S | ower e%
e sound to said earphone and
a control device for adjusting a signal level of the ambient
sound output from said amplifier according 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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-10. The audi o processing nethod as clainmed in claim8 or 9, characteri zed
inthat,. in the case where said both-ear nount type ear A&nisppgoUNt ed on

- "the tel ephone set main body unit, the signal level of sald anbient sound

i's controlled to be fed back according to the analog audi o signal
delivered to said earphone. 11. The audi o processing nethod as clained in
claim8, 9 or 10 characterized in that, in the case.where said single-ear

~mount type_, earphone.is unt.ed on. ephone set main body unit, the
oL gnal | S5aoB8E OGRS AR EINEG TN PERAER" S0 36" varch 2005 HAND HELD-

TELEPHONE SET AND AUDI O PROCESSI NG METHOD ABSTRACT OF THE DI SCLOSURE To
automatically set an optimal signal |evel of an anbient sound according to

ear phone type even._in the ere either of. both- ear unt_type and
ool o car” hount T1 y108 B RERELIPER GRS REDES cT el e ST oo T b body
uni t, an [ecodni ze the anbi ent sound even, i t he case where a stereo
headphongr%ﬁ%%éa?ucggb%tri ng ears is u%’gﬁ?e pahpinglerc T IBPRBHBHE set used by
connectin bot h- ear nount _type or single-ear nount type earphone or
thereto iegrlfg?cbﬂﬁ Hefanint fd 0§ th?éF’é’rPE‘GHé Ssegtmﬁ’dl Rogp A iLiniad c@aterlt i on neans
for detecting which of  these_earphones and is nounted to the tel ephone set
mai n bodyeyHia fixgn thagin fafevaid amplaper rgragdiag el owtreioehsaid be
delivered to these earphones and, and a control device for controlling a
si gnal | @¢84ctn mf@nsanbi ent sound output fromthis anplifier according to
an output of the detection nmeans. Wen either of these earphones and is
mount ed, the :
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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control device controls the signal |evel of the anbient sound output from
the anplifier to be fed back according to an output of theudehesbson
means. Figure 1 40

ambient sound is'superposed on said earphone, the signal level of the

ambient sound is adjusted according to said earphone type.

9. The audio processing method as. claimed in claim 8,
characterized iﬁ that, in the case where said both-ear mount type
earphone is mounted on the telephone set main body unit, the signal level
of said ambient sound is increased; and in the case where said single-ear
mount type earphone is mounted to the teleprhone set main body unit, the

signal level of said ambiént sound 1s lowered.

10. The audio processing method as claimed in claim 8 or 9,
.characterized in that, in the case where said both-ear mount 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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