
¢· 

... 

W096/39777 PCf/JP96/00427 

itl\T~lf 

*JftlJf.l i'CJ:, VCR (Video Cassette Recorder), -.f*m t::-;:t;t 7J ;t 7 tcr c!:°O)W 

~a; o ~' ''CJ:ft!Gfmi&© F M.-f ::7 7 -1' "!f-lmi&l::IO &:t 9 81/JiiiWffi!IIJ&fil: l!T '5 o 

:W:fittli 

-IU:, VCR (Video Cassette Recorder)~-.f*mt::-T:t:IJ;l ?tJ:c©FM 

M~~ .. ~*~~~=~&~~~•~ft~•a~c~~-~~~~~~>~&u 

90 ill*tJi©Ji!il1&:1fc&ct, NTSC1.7~~3. 4-4. 4MHz, PAL1.r~~3. 

8- 4. 8 MHz ~t> .Qo ""FIUSt•OJ 1. 5 MHz ilifilct, ft¥1tlr~?il IJ, FM 

s~~mw~t:•• .. ~•~B~~a;.a~~~~ .. ~*~~~•7Jll•O)••~~­
~~ fj' "f.fl[lJjJf:MO)lt(l:b<::k~ "''i c, -~·••:tJ: '50 

»l~~ .. ~·~~©VCR©-&~U~~FM-1':77"1'"!f-~~©~P7~ 
~"t!'t>'5o 1::7:4"~7 rl~i;fii:t.n~tt,QFM~-ij-,;l, AGC(Automatic Gain 

Control) 7 ':/ 7' 2 &:::: "'C ta 6 0 d B :millli ~ t: it, t:-~ ':/ ?""7 ':/-:I 3 c:A1J ~ tL 

.Qo t::¥;t~,Faat::¥:t7--:l'©JJ••*~~~~••cuo~e••-ro 

c•2m•m>o t:-~':/~7':/-:/3~~ .. s•&&~©-a©~~O)ft~~2 

~c•~.o••©~1u••••O)t:-+':/~~-~~h,•3~©~~u~• 

·--~tt©FMM•~~&h.Oa ~©FMM~:b<FMV!,?-4~A1J~h, 

FM••ns~~•~h .. ~O)•m~O)•~m~~-~-~~hoo 
~"C .. li3~©Jliltlfc4'tECi, {lJD"t".Q 1::7::t7-:t©tl:ttt.>Qtt'lit:7;t7" 

-:t c:EGT .Q v c R ©IC!li*!;0)..1~ 7 ,, ~tJ: c!:~ll: ~ "t'' -ftkll•s•~ar• ~ 

~.a~'~e•~Em•~•L~~~~~.o•~~~~ .. •~~~©e~m~~ 
:SFMm-ij-O)lfil:iifllt~ (5MH zil[{f) :b<4'1:nil~tl.'t'~'Oo 

m 4 !mC-;I:, -=E- J .A :J --:i' re 9- /t~ c!:© -T :J 9 Jv~~ c!::-6:~ c:Dk:i! ~ tl. "C ~' 

Q~8©FM~~(AGC7':/-:i'O)fii~m~)©A~?r7A~~L .. ~J.A~ 

-1-



WO 96/39777 PCl'/JP96/G0427 

- :f,.-< ~ - :di "f -illU 71.t iftt :IJ-<* ~ < r±l ti ~ ti l> t: ~... iii IH:t IUBI fi iJ< IF IYJ 1:119t t., r±l 

~n.o:e<, s~&&msu:~t,.·c1a~li~1*mtrtt.t~'a £t: .. -~iiii-!t1::-:>~'"C 

let ;e .J A ::r -:t re 9 - :..t c!:Jt~ 1 .. · 5-M Hz. O)fl-t;, ··· 2 0 d Bf11J' ~ < tJ:? "'C :to 

~ ... ~~~&mac•t.,"'C~*~u•~~~~-:>~~cu.Qo 

V C R 0) .JIJ~ F M -1' ::z 7 4 "!f -4' tt let, il filHf iiiHl ( BlJ ~Ii ..e J A =i -:- "/ "°' 
~ - /fl. l!(f)7 ~ ~ Jllg{l) l::ISL'"C .. ¥j:~ F M.fl"i!JO)filJ8'1::J@~"t -5 8~/f 

&m-.~~~6~< ... ~~FMm•O)~ca~m~"tom~••<sMHz~m> 
~*~<:!IC t.,"'Cti'oa 

c!:~~iJ< ... ~©~c!:c~~ ... ~-·~~-~O)a~&&m•~~~.;tt.o~ ... 

:mtttt-J1:a*tt0)1u1~ ~ .. "f«Utt:lf©1ilj!i:1J<1J'~ < tJ:_t> .. uum•ir~it~©• 

BJUff:b<~~tT.Oa i! t:., 1:"7*°~ '.V rit.tFc7*°7"-:fC;t, • 2 llf:~T ct? J: 

i1Ji Ji1111.tltc 1: fJ:-?> 1: l.d: :b<ti'.. J -1' Xii<*~ < ts, ~ .. C / N X,<~{t I,., "C ~'-?>a ~ 0) 

C/NO)BH ..... (5MHz) ~*~< t:'-~/?"To~c!:l:~~ ... M31~U=~ 

"t~?~ ... J~Xit:'-•~'~h"'C,~aW;JJ©S/N~~~Toa£t: .. ~· 

*~~•~rm•~O)••~~~<u.ot:~ ... ~=~nt:•~m~~•s~O)~ 

? l:i\11ifitillHt©IHiirt1J'~ < ... lfBJlt.tiiiRiJ<ft i;tttJ:ti'o ~? ~"C ... -liii-flJ:: 

:to ti' -c ,-;s:.. .lt~ tf.J 8 -1\&Ell a.1: *'f t., -c :/J'I. t.r. t> ©~~Hf 1J<;; o 1:: ~ 'fr. :/J'I. b .; ;a ... 

-SOYjjiflO)*~~ft oit. ... l*l!JJ!C~OC s /N ©4titt:rll:*NU::W L. 8 n "'Ctr,t.t 

t.'©~~tt"'C'f.> .Oo ~ t:, JIJ;tl'f S • VHS &©at.tit!6Mfl~:JIJ~&IR~JIH'"C 

,,S~UN~iJ<ffUbfto~~"'C' .. »~~~~~ft~-~~~ft~ ... ~-~U 

iiil? l: tJ: 9 ... iSMl?!tiiilt c!: t.t o iR"'C'lcttJ:~'a 

ft BJ! 0) H 'J\ 

*~~ © 13 tl'J ,-;1:, F M.fm'~©"f llJ11.t•©iU1~-~1:: t.,,, ..ic©•ti~ll: ~ S / 

NiitJCMfl.llo.>f!J~Tt.' ct? &::tili::T .Q.:. c!:: 1: ~ ~, l*RJJtJ:lli•iJ<tt.; h.0 J;? 

~t.,,t:~•m•M•~•~•~"to.:.c!:~~oo 

~~§~~~~~oft~ ... Ml©~~~ .. ~7~~,~'/J'.&W~~noFM~ 

~~-~-~c!:ToAGC7~:fc!:, 

~AGC7~7'~b~n~n~FM~~())r·~~~~-~~~Tor•~· 

-2-

.. 



.• 

• 

.. 

WO 96139777 PCr/JP96/00427 

iiJI! i:-+:.; ~l§li! c.' 
i:-+:;~~:h.ftFM~~©"f~-~~tt~~Q"f~-~74~9-c, 

tJt~mt.; hft F Mf!-iJ©"f 1.17ll:tio.>:R:7clUi~ iB:l!SEEl:Jl•-t 7.r i:-·7-:1*7Jli 
@U& c!:, 
~&nft~m•ffc!:•~•EEc!:~ft~Lz?-tEE~W~To~•Hc, 

fJ'\ i;tJiJt ~ ' 

~~~-~.;~~~hQZ?-•EE~~E~-~~ar~e-~~,@•cA~ 

~~R-~-~~~~L,W~"f~--~RL:-+:;~7:;-;1~.;ili~anoF 

Mm~o.>"f~-~~-~-~c!:To~ce*•c!:To~lb~•M••~~~oo 

•2o.>~~~' ~~*~,~~.;w~~noFMm•~-~--C.ToAGC 

7 ~-::! c., 
•AGC7:;~~.;w~~hftFMM•©r·~~~i:-~~VTo~·~­

'EiJ~ t:-+ ~ ~IelU C., 

i:-~:;~~hftFM~~e•m-tQFM••~•c, 

&FMW•~-~.;w~~hftW~m~©~~~---~~~~Q·~~~~ 

:tat 7 .-r 1119 - c , 
~~n.;nft•~~•©•••~•~o.>•*••~•~•ffc~•-to~-9 

*11imll! c!:, 
~GhftE~•EEc•~•EEc~~-Li7-Sff~W7JTQ~--c!:, 

i)\.; mt~' 

11£.lt.tfft~.; 1:1:117 ~ nft i? -•EE~ftlE""F «U7Bl:ffiiJ'• ~ - :¥- ~ ~(§115 l::A.:t.J 

L~-~~-~~~&L,.~M•o.>W~~~9~~k~-~c!:To~~~*· 

C.1"7.> ~11Jiii•flilJ11Jat1"t!'ct; <l>o 

M3o.>~~~,~~r~~~~Ri:-~~~l§ln~, ~4Nc~~¥:.;~-c. 

'~*-F~-~~hoA•~-~--L,a~4*-FCOOE~~-~.;m1J 

~hft~~--EE~A~L~,m~~4*-~C~n-?>•ll~~~To~c!:C~ 

Q~~i:-,~~o.>R~C~~"f·~·O)*··~~·To~ce*•cTQM 

-~1X~2ESo.>~lbfifiMllJ~~~~Qo 

M4o.>~~~' Ul,9-~~~.;;h.ftFMC~~~~©~-a~~~-~~ 

-3-



W096/39777 PCT/JP96/00427 

~~c~~Ea~~7-1~-~Mc!::, 

~E•-1~7~~-~-~.;m~an~FM~~©r~~~~~-•~~TQ 

r11ll1•mi5J~ t:-• ~ ~rern c!:, 
~-~~~ahftFM~~m-r•~m~~~~Q~oo~~7~N9-c!:, 

~~~GhftFM~~0-roo•~0•*~g~-~-ffc••T~t:'-~~~ 

IEIM c!:, 
~;nt:.n~•ffc!:m¥•ffc~~~~~7-•~~W~TQ~~•e: ... 

~;nx;I), 

-~-B~GW~Shfti7-•ff~~~r••~i5JR~-·~~~-cA~ 

L~-~~-~~~-~ ... EGT~FM~~©r••···~-mcTQ~c~ 
*•cTQ~~--~--~~~Qo 

•S©~~~' ~~*~,F~,~~w~a~QFMM~e-~-~c!:TQA 

G C 7 ::..-~ c!::, 

•AGC7:'./~~,~~anftN~FMM~©r~~-~t:-•::..-~T~Ml" 

rllat~BJ• t:-4=- ~ ~l§ln c!:, 
~!,9-~~~,ft~E8FMm~~~~©~--*~eWT~~~~T~ 

121.i-1 ::z 7 -1 "!f-IEIM c, 
•E•-1::z7-1~-IEl•~;m~an~~•FMM~©r•~•~~-~~~ 

~Q•2r•~-~~~-•::..-~~ae:, 

A~ant:.FMm~mr•••e~~~Qr•~~7~~9-c, 

~~n;nftFMM~0r•••0•*••e•••ffc~•Tge-~•~ 

1e11&c, ~ 

~~nft•••ffc•••ffc~~-L~7-•ff~Mlr••~~-~-~ 

::..-~1e1RcM2r•••BJ•~-~::..-~~•cm~T~~•we:, 

Ml&UM2r•••BJRe-·~~IEl~c!:r00~•74~9-c!::©M~~~ 

ft OJ U\=F It c!:: 

:iJ' .; Rt I) ' 

-~-·~c~~ ... ~~~-~-CM~•lrOO~-~Re-4=-::..-~~-c!::fi 
Er~-~74N9-~--L~-~N-~~BdL,EG~-F~C~EM2 

-4-

• 



, 

0 

W096/39777 PCT/JP96100427 

~~·~~~~-~/~~-c~E~00~-7~N~-t--~~--~-7~ 

~~To~cE*•cTo~ti••~-~~~~oo 

•S©~~~' ~¥*~,F~&W~~h6FM~~~-~mccT6AGC 

7 ';/-;! c ... 
•AGC7/7~&m~anftFMM~~~-ToFM~-~~c .. 
~FM•·~-~GWn~nft•~Fa~©~~~~ft~~~-~/~To·~ 

il~?.ij;litii]'~ t:-4=- /~!ml& c!: ... 

t:-~/~anft•~m~0~•~••~E~~no•~M~7~~9-c .. 
~~n&nft•~m~©•*••~•~•ff~~•To~-~~~~•c .. 
~.;nfta~•ffc•$cT6•ff c~~~~%7-•ff~W~To~~•c 

'~.;Jjjtt) .. 

~~~B~.;w~~nfti?-•ff~~~•~m~~~t:-•~~~•~A~ 

L~MAN--;t~~~L .. -~~~0~~~-~~0~~~~7A~-mcT6 
~c~*•cTo~•••~•••~~oo 

M7©~~~' ~¥~~,F~&m~~ft6FM~~~-~--cT6AGC 

7':/7'~ .. 

•AGC7~7~bW~~n~FMFa~~-~ToFM~-~-c .. 
~FM~-~-~GW~~nft•~m~0~~~---t~-~~~T6-~ 

.fl-ij-~~Cifl£ t:-~ /~l§l&c!:, 

¥~~~--©~-m~~~~&VCR©~-A~-~~A~~nft~-c~ 

©•~m~0••~•••~~~no•~c~~-74N9-c, 

~~~&ft~-~~~©ft*··~~~-~~~-To~-~~~~-k .. 
•&nftR~•ffc••cTo•ffc~~~~%7-•ff~W~To~•nc 

... iJ't;nttl .. 

~~~-~.;w~~nfti5-•~~w2•~m~•~~~t:-~~~~u~ 

A~L~--N--;t~~~L .. ~~~~--C~Lm~no•~~~©~~~~ 
7A~-~cT6~c!:~~-cTg~-~-~-~-~~6o 

MB©~~~ .. ~¥*~,~~GW~~h6FMM~~-~~~c!:ToAGC 
7/-:tc .. 

-5-



WO IJ613fJ777 PCT/JP96/00427 

~AGCY~~~~~~~tt.ftFMFa~©~~--~l::°-4=-~~To~ft~­

CiJfl l::°-~ ~ ?"'l§lf& I::.,.. 

fi~AGC7~~~&J:l:l7.J~ftftFMm~©~~~-~~~~~~---7~ 

;i,.~-c, 

~~~6hft~~~-©A*••~R~-~~~-T.:S~-?-~~~I::., 

~;n~•~•ffl::.•¥tffc~~-~~7-Sff~W7.JTo~~nc, 

:IJ' .; JVt ~ " 

ii.lt.i?ll~ & W7.J ~ tt.ft~7-ll.EE~flJE~IJ7B£:fff'8J~ t:-4=- ~ !fl§li! 1;:.A1J 

~,~EAGC7~~~6~7.J~ftftFMM~©~~~·-~~~t-CME~~ 

--~-~-4=-~!f~-~GWn~nQFM~~©~-~---~~-To=c 

~*•l::.To~---~-~-~~oo 

•s©~~~, ~f*~,~~&W7.J~tt.oFMm~©•ff©~~~c-7'~ 

~~T;s~~~c-~--~•EfiL,fi~~-~-·~-~GW~~tt.~a~ 

Sff~,fiE1~~c-~-~l§l·~~W7.J~h~z~~o-~•••~~-­

To~c~*•cT0•1©•~£S©~~--~---~~.go 

•10©~~~" ~¥*~YF~&W~~h.:SFMM~©-~©~~~c-~ 

~-~Tg1~~c-7'••l§l•c,•~~~o-~•~l§l•~~W7.J~n~~ 

~~c-7'~~-ffQ)~~T;s~&~•c~•L,flJE~HB©~¥•ff~~~ 

~c-7'•••ff~•~To=1::.~*•1::.To•1©~~~-©~•~•~•• 

fR~~ .:So 

Mll©~~~" ~f*~,F~&W~~hQFMM~~-~--c"toAG 

c 7 !/7' I::.' 
IXA G C 7 ~7':/J'.; J:l:l7.J ~ti -5 F Mil~J::to~'-C, -~.fl-'5'© s 1::m~"t o J\!iJ 

~-~~t:-~!/!l'T-5t:-~~!fl§l•I::., 

fiEAGC7~~~6W~~tt.oFM•~©~~-~~~~-;s~~~-7~ 

Jl.r~-c!::, 

t.i8~bhftFMl!-ij-©.r1tJiJlf1*~11a:f!i111111:J: ~CiJit:art~tJ:~1 :.i-::r ~ r o 

-Jv7 './7' c, 
~~~::r'./~D-~~~~FMm~©~OO-~l::.t:-~'./!f~nQ)~~~~~ 

-6-

0 



.. 

.. 

• 

W096/39777 PCT/JP96/00427 

? AT .Q iJ!'i!rtali! c, 
~~•~n0w11~;""f~-~~~~•o""F•7Bl•71N?-c, 

~""F•~•71N~-c~~~tnr;hft""F•7Blm0•*••~•••.EEc~ 

til ""t o t::: - ? :fl lJi !BJ 11 c!: , 

~r;nft~••ff c•$•ffc!:~~~~i?-•ff~mn-tQ~ttBc, 

~GJVt'J, 

-~-ft~&W7J~hox5-•.EEc~'JW~¥~~~~~P-N7~~~~ 

-~,M~FMU!,9-~MCA7J8hoFM~~0""F~fJ1l*•·~--~c 

T~=~~~ac-to~-~-~--~~~oo 

l::fzll Ld:jff 1 O)~l!fj t:s~\"(' 1:7;4'"~ •y t=':b'.; 1±171 ~ tl.-5 F Mii~la, AG 

C7~~~--~-~c~tl.,""f007Jt§~~~-~~~~-CA7J~ft-5o~OO 

7Bl•iiJ~ t:'-4=- ~ ~lrui§ Ii, iltliUl.EE 1::-cfblJlll ~ho ""f IJ1Bf•, flJ .t li 1. 5 M 

Hz~~~~~-~~~To~B~i)'J, ~CDili~~W-~h,m~CD·~~~ 

~-~•8hoo-~t::'-.:f-~~w~~""f•~~©•G~••-to7~N9-c· 

t::'-?·~~A~&-c•*··~---~~R-~n,~©E••ff~""f~fJJl~ 

0~~t::'-·~~7~~CG~~~-~~-~8tl.-5o ~~~-C,FMM~~~ 

0""F•~••m~-~cuo~~c~•M•8ti, FM~~0a*•c""F~•• 

0~~-~cUo~~c~•~ti"C,8~~-~~~8hoo 

m 2 CDJ@EIJJ l::fo"'"C, ""f IJ•m'EiJ~ l::'.'-4=- ~ ~i:EJil"'0f!.ft:il~, F Mfillft 

~~-8nft•~~~~r;*=U~o~CD·~-~~'~;l~2MHz~-0~ 

fJ1lllc~t£~ r±I T"'~ .1( A 7"' Jv9 -;; .Q "'fir(~ t-" .1'<'.A 7 "'Jv9-iJ' r; t.t :5 Wlf 

~~-~7~N9-CA7J~tl.Qo~~"C,M~~l©~~~-,t:::-?•7J1l@ 

•~•••ffc~•~~,~••~•••ffc~ft~,~5-•ff~~•••PJ 

~t::'-•~~~-~CD~-~~ao=~~~,x5-•ffc~~~,~•7Jt5© 

e-~~~-~~~~ ... M•~~"C••«~©m~~~,~,k~-~cu~~ 
Ml~~~c~S©~-~~~=c~~tao 

M 3 0 J@B~ 1: $ t,' ~, m 1 7l. tFM 2 0 ft l!1J &: * lt a ""f IJ 7Ill1f DT~ I: - ,:\:- / ?" 1§1 

1&&:, ~~ Jvc~ ~.;::;:.;-tj--c!:~1*'- r-r:tttn!t~h:S~lite11&t:-~re~ ... ::r~ 

~c::r~-r~~-0•~••-ro~c~~~,~oo~~~~t::'-~~~~•~• 

-7-



WO 96/l9777 PCT/.11'96/00427 

,~.a~.o~~~~~-T.Oo~ft ... ,~~-FC~~G"->~~~A~~'"C", 
~~*-F~~n.o•~~~~T.O~~~~o~::.--t::'-,::.--~O)~~~~~T• 

lit~ "->iliti•'t:$1JIJ"t .Q o 

• 4 OJJ@HJH: :to~''"C", 1) ~ -y ~ --t:-il' l::l' &; tLt:ieii F M-f!~l~i2fi-f ::J 7 -1 ""!f 

-~~~A~~h ... ~~OJ~iBl~*~~W"t.O~?~"t.Oo~~-c ... e~~~­

iBl~~~~-•::.--~~~~~~ ... ~~*~,~~~-~h.Oo7~N9-~~­

P*~l§l~~R-Ca~•ffc~•~n ... m~•ff~TOO•~iiJRe-·~~7~ 
~c~•a~.r,o ~?~'"C" ... TOO•~ar~e-•~~~n©W~~~-•~A~ 
~n.Qm~•~~m••~~~~~~Q~?•~-t.oft~ ... roo••0~~•• 
1!f OJ? !>4f 1::·* ~ < tl? -c ~' .Q .JI 7illt:ff~-le'.<DIUi C.tJ: .o ~? 1:: 5111Jtf.J l:ilJJIU 
~h.:So · 

• 5 O)J!l!JH::~H'"C ... ~!E.OOl§IJ!<DM l ri!lill:KfiiJ~ e-• ::.--~y ~~~ta• 
51§1•"->M2r••~~Re-~::.--~l§l•m~~•c~ ... ~!E.~-F~~•~-
~<Daa•~~~~'"C" ... ~~©rOOa~74~?-~t::'-P••~•~~•u~ · 
•M:~tL'"C"~'oo N~•u::1~f1JMSF&:f::.J: ~ ... Ill TIU~flfiiJRt::'-•::.--~~r 

••~7~k?-~~-~~ ... ~--c~•2T•~•ar~e-+::.--~~r•• 
~7~N?-~~•MT7.>o~-:>"C,~~ ... ~-<D~~-F~~r••mm&~ 
iillt~ 0) ? -; 4t 1: * ~ < fJ: ? "C ~ \ Q Ml .... :i1<-jl '1) ti ti <!: t.r .Q .J: ? 1: El lb tlCJ 1:: 

1fillll~tLoo 

•a "->ftBJJ1:~~'-c ... fin a nt=flJJ:r£~.a-jlj1'iifl: e-~ ::.-- ~l§lr&l:A~ ~ 
... ~~~~•m~e-~::.--~~~w~~ ... m~<D«~~-~rr?o£ft ... ~<DW 
~-·~ ... •J:rm~~-7~N?-~~-P--~-~~ttn~~~T ... ~~~ 
~e-+~~~-~~-~T~o•JJfj!j•7~~?-~•~-~<D••~~-~ 

~~~w~ ... e-P•~~•~•wa~ftm•©ft*•~•~•ff~~-~ ... ~ 
••~an•ff~••~-to•ff~~~-~,1?-•ff~W:t.J~.Qo1~~­

ffe•~~~~~~-~::.--~~n~••~,•~~~©~~-~~~~©~~~ 

~7k~-~~U~~?~~-~~o 

M 1 O)~HJH:~~'-c, •rr~:lflaJ!l e-+ ~ ~IEl&©tli:t.J:a: ... •tff~-ij-jlj1f11Z7 

~ Jv? - l::A:t.J IJ ... •rrM~<Dj!j~ 'lil lBllfc;ff~tt~ m ~ "'C ... .:t<DIUit-ii C~faJ lj 

-8-



.. 

" 

• 

WO IJ6/3fJ777 PCr/JP96100427 

c•L.Qo·~~~~~7~N9-©Wt.J~ ... ~-?•-~MCA1J~n ... &~ 
idia~©fi*••~~~•ffc~•~n.Qo~©~m•ff~,~~ft~A:.1.J~h 

,m¥•ffc~~8tL,z7-Sre~tf:11JTooz7-•re~ ... •~~~~-~ 

~e-~~~7~~~~M•ah.Qo ~?~"'C, ~~*<D~•~••*~~'* 

-.r<- Y ::z.- ~ t.> .Q tt'l'i tJ ~::¥~?'ts. eOJ~Wtl<"'C'tJ:~'J:? 1:, 7 v C:~fUlllJ 
<D~ttc&b~ ... ~-0)~~-~~~~-~~,~vc:~a•c•~wan-?>• 
~M~©A~?~7A~-~cToo 

• 8O)j!l!ij1::to {,\'"C ... AG c 7 ~-j'O) l:lit.Jli"tl:t, ""F00Jlft=M7"' Iv 9 -c:A.73 

~ tL, F M.f!"t©~*7Bi~ ~ -fit,'ifff•©~ni!7Bilc11f<DIUifJ<, 'i&~ra.J t; 1:• Li; 

ft.Qo"fa•m7-'f~9-<D~~~' ~-?~~l§IMCA~~tL,3~---© 

•*••~•~•~c~•~n.Qo ~©•~•ff~,~~acAt.Jan ... ••• 
~c~~~n ... z7-•ff:£-W:.1.J~ooz7-•ff~ ... ""F~idi~~~~-+~~ 
!§Iii c::.i\:.1.J ~ho 0 ~<Dt.S• ... AG c,.. ~~O) tf:i:t.l<D"f itlidi~lit!IC:J:, .1t•1&1:: 

A:.1.Jatio&~•~~••srec~cc!:u~~?~•~n-?><D~ ... "F•••&~· 
1i1•1t•©.; t,4'J::7;:t < t,c? "'Ctr' Q ll7lftt•~-li::©•t1 '=fl Q J:.; 1: El ill(ICJ 

c: 1'filJ111 an.go 
• 9 <D ~ BJH: :to~' "C, ~ 7 :;t "'- .y t: 0) l:li :.1.J ~ -ij- :£-, z :.o" a - ?" • 1Jll 1§1&l1:: .A 

:.1.J~ ... ~n~~-?•~~M©W:.1.Jct~T~o~'-c,z~~c-~•••~ 

C~C"'C"F•••©*fi$~~~~~oo ~?~"'C, ~f*"'-'F<D~~l:li:.1.JC 

~t"'C,ritl•ifff<D~G•~•~o~c!:~~too 

m 1 o ©~~1:s~'-c ... .1teUl<Dl!$fl.EE©:/i~, z ~~a-~•1Jll11.EE1::Jt 

D"'C~L o = (: c:: t.t ·!>"~ ... .:r. ~~ c - 7"ftjj£11Ef~11ff.Bli~ l,"C~' .Q OJ~ ... II 9 

OJ~l!ij (: l'SJ:tl<D fF"1 ~Too 

111 l ©J!l!ll J;:: ~ ~'"C, "F·fllJili;Jl.7 ...- Jv? -"'C', AG CY:...- 7"© l:li1.J Cl.> F MM 

~©rmtliBlllf~~~ ff! IJ, JE-<DW1Jm~~~-1' :...- :J :...- ~ c-Jv'Y ~7'1:A1J t,-c 

... •a:~•c~o~•••©••~~---~~o ~<D~t©•m~,a~~E 
~~©~~~CT~o =©~?U~-1'~~~~0-~aht:~•••'= ... ~-+ 
/~7~7'©ff!~~g~~-~~~9ATQ0~©~,7AW~~~"f~~~7 

,, 1v~ - c:: ~ 1;J riU7Bl:nf~1£~ f:li ~, t:- 7 :ttdimlll"t:'iJtt w ~ nt:rmtlmt1'© 

-9-



W096139777 PCT/JP96/00427 

•*~•~a~•ff~~•~,~&n~•~·~~•••e~~~~~,~~n 

~z~-•e~~~~6o~~-~&~~~h6~~-•ff~~~~~~~~~ 

c-N7~~~M-~, FMm•0~-~~~~~~--~k~~,A-~~© 

Qlct~itT-!>:. '=~t.tt,t:1th -S<DJi1Bflr1J:b<~!>J:.iJ<.Q:. (::iJ<t.a:·fi,o 

II ii© ftlUl! ti ma tiij 
•t~~'~*©~~FM~~~~~-~&©-~e~T~P,?~T~6o 

M211~,FMm~0m••*~~~1"*~mT~~o 

•311~, ~-·~~a©FM~~©·A~~-*~~~T*~~T~.Qo 

-4~~,~--~©~~?~~Af~~*~~~~.go 

•511~,•~~~©m~•*~e~T*~m~~~o 

M611~,*R~c•6~•m•~•&~©•l~~~e~1"?'c,?~T~ 

M711~, FM~~©···-~e~1"*ttmT~6o 

M8~~,~~-·7~N9-©=··*~~~1"*~11Tt>Qo 

•s~~,~•~•~•e-~~,Y~~~~~~S~©~•e~~~c,, 

ll"C' t> 6 0 

M1011~,~•n0z~-•e0m~•*@e~1"*~1I~~60 

Mllll~,*·~~~6~-~·-·aE©•2~•fte~1"?'0,?llT 

&:> 60 
M1211~,*~~~-68Mm•••••©M3~-~E~T7c~?ll~ 

.:Ooo 

M1311~,*R~c•6~-~-~···©·4~-~e~T~c,?llT 

t>.Qo 
M14~~'*R~~~~~-~-~··•©M5~-~~~T7c,,llT 

it; Qo 
1!1 5mtlcJ:, *Bl!ijl:ll6Ellbiii!filid1Ufltfi©ji6~1!'1e7R1"?'c, ?Iii! 

&:>oo · 

m1s~~'*ft~c•oE1~••••&•©M7~•~~~T.,.P,?lli! 

-10-

~· 

• 



• 

W096/39777 PCf/JP96/00427 

a; '50 

•11~~ ... *J!~~~.oe•~•~••1t0•s~•~-r~~:ta,7~~ 
a; -5 0 

M 1 8 Im Ii, *J!HJU:~ 7-> Elll.riifilJtiQl~it ©jff9 ~:MillJ ~ ~T7' o , 7 !I~ 

t>'5o 

J!'1~~1!Ti>f:~<D:lli!il<D~1'1 

m~,*~~C~.Q~-~.r~.r#Rl.,U~Gm~~7.>o 

<M1~1ifillJ> 

M6~~ ... *~~C§'5~-~-~-~R<Dml~-~~~~7'0,7§~~ 

.Oo FaJl~U::~n,-c, l::"-T/l'"~·y rl lti,i;©tl:it.J©.atilit~iin?-'l'e~.r"@iuF 

Mm•~,AGC7':/7'12C~~ ... ~~~60dBfi~c~•~n-c ... ~<D­

•11<-;El: ~ nwt.J ~ h;s o -l"<DWt.I Ii t:-~ ':/ ~7':/7'1 41:.A.:t.n~ nl> c fB.I 

-~AGC••@•13CA.~~h.OoAGC7~7'12~AGC••~R13. 

~ ... N-7'~-~t.,, FM~•<D•*••~ ... -~m•~<D~Mm••cm~T 
'5il7Jlllt:Rf (PAL1.fl:.tli3. 8MHz, NTSC1.f~fi3. 4MHz) ©IHI 

'£--~cT7.> J:? 1::E1ibffilJlllTl>o 

M7~<D~?~ ... l::"T~~,~11~1.J©FMm~<D~~-*~~~~·-~ 
t'(lic!::.ifl/C~'.Q<D~, 8~.Bt&il.a~~l:i~T~'o of:.::""e ... 1:-~~~7 

':/7'14~ ... ~©-~ct.,-c ... •2~0••<D~?c5MHz~~et:-~~~ 
T '5 4f ft -t:-1'tt t= it" 1111!£ .m• <D• ~ i; 13 "'<D 8.fT e~u:: J!.!E t., "P 1'" ft' 8 IUi&iUl 

-t-ffiJ.l: L~~'i>o .:: .:: ~ ... 1:-~ ':/~7':/7'14t::'-;t5 MHz ~-fj~ 1:-~ ':./~ 

T.O~~~~t:~l>t:~, ~~NL1 l:, ~':/T':/~C1 c ... m•R171< •• l., 

-c t:-;f-':/~NUilc~f.il-T.Oo 
t:-;f-':/~7':/7'14©~1.J~""F••·~~t:-~':/~7':/~l5~A1.J~ft 

, ""Flllat•© 1. 5MH zi5:fftt:'-~':/~Ti>o "flJal£11fiiJ~t:'-4=-':/~7 ~ 

7'15©~1.J~ ... FM9!,9-~R16~g!,9-~~~i;ftft., FMW 

~S17~a~,~<D•~~©•~e~~-~-~hgo 

~-c""F••·~~l:-+':/¥7':/~15©'?-~<DW~~ ... -8~©~~ 

-11-



W096/39777 PCl'/JP96/0N27 

fJ:Jal'iltti!ff'f!E~ l,,f= t:J -.1<A 7 -< Jv 9 - i:>-!'> tr' Cctr~ ~ r .,'(A 7 -'f Jv 9 - ~ i; fJ: o 
rllai~7"' Jv.?-1 a 1::An ~ti, FMi!~©~*i&:J: ~ D£1t,1'•o.>.§J1llll1t 

:ff~tE-~!C ~-... -E-o.>IUl:b<, · liliiciJ lj&:mx.. t>n.Q o "fllii:tlf7., Jv~ -1 s OJ 

W:b li, 1:-? ttilllffili& l 9 1:.A.:b a th 3JJ1Illtt•o.»t*IUl~iliifft1UEI::~ 

•~tiQo =o.>•~•a:~ ... ~~e2oc.A.n~h ... •••a:vc~•ah ... % 

'5 -11.B: ~ tli 1.1 Too ;:: o.> "f-fllJ 78( .. CJ ~ e' - ~ :.t !' 7 :.t :1 1 5 1:: let :J -1' Iv L 2. 

::1 ;:., -r ;:., "!t c 2. 9"' -1' * - i: n 11< :. o.:> mu:• a -e n -c :tt it !§IR :0< Jflmt a n -c " ' .:s 
0 ::1 -1 Jv L 2 c!:: ::1 ;:.., 7 ;:_, "!t c 2 0) .. .r •• T Q ;:: c 1: J: ~ ... r -fllU. ;;t iiJ ~ 1:' - .:\=- ~ 

!'~n15~*~~h.Q~~-~~~~-~$~ai'5~•a:~ ... ~~R2~* 

t,,~£9"'-1'*-FD~~~*ft,""F•~~~~t:-+;:.,~7;:.,:t15~~-~ 

~hQo :.o.>~--~·0)·~~-9~CMTo~--20©%'5-•ff~~~ 

~ti "'C ... 9"'.-1' :it- FD l:Jt.tfft 2 0XJ'r;11Ui i X><~n "'C -1' ~ t:- ~;:.,A ~5:~t t..,, 

... ~'5-•ff~~~"'C ... 1. SMHz~~o.>""F~~~©~-~~~-~~~~o 

@Iii C: t.t-::> -c It' o CM 1 0 ~#it) ~ 

~o.>Mm ... ""F••~ar•t:-~;:.,~7;:.,:fo.>W~~Jt.~BCA~~n.f>•~· 

~~-•~a:vc~tc¢QJ:?&~'"tot=~ ... r•~•03•~•~o.>?~* 
1::7'$ < ts.'? -c "' .:s mt 7'llfclf o.>litl:O<-~ o.> vl't.Jv c t.t .Q J:? 1: Ellbtf.J r:ilJJlll ~ 

noa :.?l,,"'C,~*•e:""F•••o.>•CJt.~-~ct.t~ ... m•~•~~~~x 
~itQo 

VCR ©laii~!:©IH' ... c5-?> ~'let t::7~7"-:1© tii:t.7*1t©:8lr'I: J; l), E 

-~hft~-~ ... -~~~-~h~•0• ... ~-~~~"'C·-~hQ~O)~~~ 
Q :.n6©Y7~~-:t©FM~~~ ... m-m0~:t~7~~*?FM~tt~~ 

lblll!I ~ti-?>~ C: c ... ®81tBl&l::t-t l,, F M-1" :i? -1 "!f-*tEl:tl*o.>tltci:*flt 
tr~f-61:t:-tto~¥~1fllr'.: e:0'f:.tJ, ~~ ~nQ iiliCCct, SBJJtJ:11ir'ct~ ~ &:&JJ 

cU~ ... ·~~·~~Y7~U'o.>~•,D~Ufi.~UooX ... ~¥*7-:1' 
0:pj.!E.ifi7.J%'M:.lct C /N ©.SH'~~,Jil~1.t•0 t'.'-~ :.t ~~lli1<t.t a ti-?>~ ... S 

/N©~•1: ~fl.oo 

<jii2~1fig!J> 

~llm~,*~~~~.f>M2•~~~~~~o,?§~~~o*~~~~ ... 

-12-

.. 

• 



, 

• 

WO 96139777 PCl'/JPIJ6J00427 

FM•mB17©~~ooc•~~·~~7~~?22c,l:'-,•~~~23~ 

,~-~24~~E~"C,~m~~~~~-~~~7~~15~aM~~~ft~ 

.:.,?1:4'1t~t.>-'60 - ... 

"tt.tt>!h M 1 ~-JIJ cf6J$11:, C:-T*"' ",) r 11 jr. !OO)l:li:b"'C:'i> Q FMil-ij­

~, AG C 7~~12, ~-~~~7~~14,~--~~R~-~~~y~~ 

15, FMU~~~-~-16cB~, FM~Rft17~••a~"C-~1a~c 

ts.? "C tli1.J't .Qo .lf"©fiJS!@~lct, 2 MHz il[ifO)JiJil~lc~t.k~ l:li't".1,4 "".A 7 

"'1v? -t> .g ~''i"'( ~ F r~A. 7"' '"'? -:b,.; ts. .Q•Bl«~a:tat7 "''" 9 - 2 2 1: 

A~~ft.Qo•M~~~~7"'~~-220)1:li:b~, ~-~~~~M23~A~ 

~h,3~--~0)·*··~-~-~~~-~h~o ,:.0)·~-~~,~~-
24~~:b~h,•••.EEV~~~~ft,.:C.7-•ff~l:li:bT~o ,:.O)~-~~ 

ii]' fl ~ - ~ ~ ~ 7 :,t ~ 1 5 1: Ci ::J 4 Jv L 2. ::J ~ T ~ ""!t c 2. 9' 4 *" - r D ii< .:. 0) 

JllJH::tt~ ~ tt "C:ltiitlrui§iJ<BJVt ~ tt "C ~' '5 o .:c. 7 -ti.EEi;!:, · :S'al::lfaijij O)flEt;t R 2 

~*i..,,~~~"*-rDO)YJ-rcm~5h,~••§~~~-~-~~7~ 

~ 1s1:~Jl•'5"tL<?>o 

.:. '3 i..,-r, jgl~li-fJIJ~liiJt11::, ::14 JvL2. ::1 ~-T~""!tCaO)fll~W!ll.f'"C, 

~-~ ~ ~IJ7&:1c.if: 1. 5 MHz ili:~~ t.,, .:r.7-11EEl:J: ~ ~ 4 -;t- rD ©4 

~l:-~~A.1J<R~l:t.., .:r.?-11.EEl:itt;-r, 1. 5MHzift-{IO)"fl!Jal£:nfO)f:' 

-~~~-~~~t.,,M-~t.,-r•~m~O)W~A~9~7A~-~cu~,-

1~-~c~-O)~-~~.g.:.c~"'C:'~go <. 3 ~MfiilJ > 
~12~~,*~~c•o~•~•~•••©•a~a~effi~~D,,~~ 

t> o o .:. © ~lliiitlfti!Jl1lrttR Ii, EBIH't c N~iBt:b'.; tJ: -5 o 15.llH=~~'"'C, 

~~*~,F~~,~~CPB)~-F~ERCREC)~-FO)G•~--<,~ 

3 2X1<:•M~tt"C~'Qo ¥J~S~I~, jffl~lifJIJcFa.lttl:, AGC7~:112, 

e-~:,t~7~~13,~l~•·m~Rl:'-~~~7~~15, FM9!,? 

-~a16,FMWRB17~&U~, FM~~~~ft~h-r•~~~~-~-

2 5 -C PJi »:'. 0) 9lUI ~ t.r ~ tt o o 

-~,EBE~~--~~~.:c.~7y~A.~M26~A~~h,~-$9~n 

-13-



W096/39777 PCT/JP96/00427 

Jll/''CFMff:Rmll&2 7"e~m!~tL-l>o ~.;1:m-ij-1~, FM'J ! .,..?-fEiil28 
~u!,.?-~~~~n,E•-1'~~~~-~M29~A:;IJ~tL,~~(J.)··· 

*f!E~:ft"-"t Q·cl;· ?·t:a•~ n·~·o ··-t ·v·~, ·m-'5'lct• 2 "Fll7Bl:ftfiiJR t:-;\=- :.t !17 

~~30~E&7~~31~B~, ~f~~,Fli~~-~h~o 

~-C, •1&u•2rlU7JJl1fDJfit:-~~!/'7~1'15. 3 OOJl:l:!t.JilH:li, 

~~.:r-FC:Ee.:e--F©~•x4,~33E~~~,Ml~~~~~~~r­

n:;w 7--< 1119 - 1 8 .!: t:- ti ~1ll:l§li! 1 9 c J:t•B 2 0 iJ'Cfi• a ti., . Jt.~H 2 0 

©tfi:::t.J:b-Cll l lk.OC• 2 ""FIJ7Bl:nfiiJ~ t:-;\=- ::..-!/'7:..-7"1 5. 3 0 1:.A.:t.n~ tL "t~' 

~o -tt.ct>!h 11111oe•2r1J1Ii•AJfit:'-;\=-:..r11*7:.t7"15. 3 O©lii::IJ~ 

•~,OO~OJ~~-~~?'"C,.l&~M2r~-~"5J~t:-•~!17~7"15 

. 3 0 1:~M:il ~ tl..Q o 
:p'j~(J.):fl~l;i, 'WiAX-1' ,.;:-3 2. 3 3:b<N~.:C-- r (PB) 1:•fiatL,;: 

©89©~R~,•1~a~c~~~~~l:~t•~~ff?o~Ub&,Ml"F 

~7Bl•AJ~t:'-~~!/'7~7"15©Wt.J~,"F•••7~N9-18ct:'-t;*· 

•mt~ 1 9 1:J: ~ i!UfiE•.EE ct.too Jt•H 2 0 lei:, ~©8:iil£11i.EE~li$11EEV c!: 

~~G,i~--ff~W:;IJ~.Qoi'-·~~,.l"F•·~~~t:-•~?7 . . 

J.-7"151:~M:il~tL'5o .:r.7-ilfEJ;::Jf;t;-C, 1. 5MHz:ilfti ("fl.Jilt•) 

ti.) t:- ;f. ::..- !l•~'EiJB\:i" 0 0 

-'jj, ieti©:lltil'i, tJJjA;t,,4,;:-32, 33'b<ie&.:C--r (REC) 1:fift 

att.,•2"Fll•~iiJ-t:-;\=-~!/'7~7"300W~~~00-§7~~.?-18 

ct:-?••~m19c~•B20~§,-cA~~~noo ~ft~,-c,N~0 

W~ !::. Fa'.lfll:, ~itG 2 0©.:c.7-•.EE"?!'1. 5 MHz ilt{t©""Fl!Jilli;;f© t:-;\=­

:..-~•~"iifft:i"' .Oo 

;: ? ~"'C, M1Jr.all2l'lllti:~"5J-rlt:-•~tl"7~1'15. 3 QO)f:b:jjl«S:lt 

~ft20~A~~h.QR~-~~---~V!::.~tl:UoJ:?•~~oft~,~­

·IJ7J/f~0§Jl7J(lkff0; !>!lf1::;;Jc~ < t;.? "t'~'o.JJatltifO)IHi:b<-lEO) v~Jv 

~U.Q~~~~-~~M-~h~o ::1~~,~~0.!:~~-l~~ft~~-C 

~* 11Jl l: ""F II iill ~©IHI J:t iJ'C-)E c!:: tJ. -=> "t' •all© iii ~,iii ltN ~ iJ"< "?!' ~ , Eg © 

c ~Ii, l;:O)J:? t.i:~ftpg3~t> ";) '"C ;b, •1tll:©i9i~,1a~~ieiiT i>;::: c!:fJ-C""e 

-14-

• 



WO fJ6/39777 PCT/JP96/00427 

8' oo <. 4 ~l!f flj > 

M13~~'*B~C~o~a~-~---©~4~~~~~~~p,71j~ 

a;, 0 0 ~II J::~~'"t' 1:7*", r 11 :b' r; W::t.J ~ n 0 F Mfi.l}'}lct, AG c 7 ~ 

~12, ~-+~~7~~14, FM~~,9-@-16, FM~•G17~~ 

~"tm•ahoo ~o.>•mahft•~m•~-~~~~-+~?7~~34cA 

~L,~~-~~-+~~L"tW~~,m~o.>m~~~~IT?o ~ft,.:o.>W~ 

~~~,-~M~~-7"'N9-22~e-?•~~-23~~~H24~-~ 

"t,~~~Re-+~¥7~~34C~M-Too 

.: o.>l§lflo.>lbfFli, •JJljljJit7"' lv~ - 2 2-C-1liJ!rlt~O)il~JVC:;t~•ttt i.,, 

~-7~~~R23~•WahftM~o.>-*m~-~-ffc~•L,ftttD24 

~-~•ffcS¥~ro•ffV~~&~L,17-gff~W~Too1?-•ff 

~-~M~--~-~~~§-34C~~L,.~m~o.>-~~~©X~~t-7 

k~-~~Uo~?C~~TQo~?"t,~~L~~u·~~~0)-~~9~­

.TQ~C~~~,.~um•~~Oo 

< • 5 ~:llfiflJ > 

1::¥*©~•~,7~l::©~tt~©a6~~~~~ahoo Lft~?"t,~~ 

l::~••c~¥*~~~-~~h~,~-~L"t•ftftm•~O)~•~m&h.Q 

J: ? 1:: J! ;t '.> 1iC, ~ lfiHcl: ;to - ,, < Y .:z. - t- ct> l> ~ ' 1:1: tJ :..--~ :...- :7" f.i: C: :bi~ D "'C , i£ 1:: 

~-©~r~m<~~~~oo~~~,7vc~a•©~-x~7~7k~~m 

L~, ~f*©··-~-*~~~-L~,·-·~~~©~*~-~0••~ 
k>.Qo 

M14m~,*B~C~o~-~·-···©·5·~~~~T~P,?m~ 

t>oo fci.llll:::to1r,~, 1::-T:t~-y rl l©W7.Jl!-ij-liAGC7~7"l 2-e-m:lli 

•~~can, ~-~~~7:..--1~~--~~~~-+:..--~7:..--:t~&u~FM 

-1 :i 7 -1_,-Ielil3 8 1:;...71 a ti.~ o F M.-f ::r 7 -1-tf-l§li§ 3 8'b,.;1:1:11JT o ~ 
~~' FMU~-y9-~•16cFMm5H17~~?~mR8ftoo*~FM 

.-(:i7-1~-Iel-380m~~,~~--7"'N~-t~-~-~~-~ft-~ 

~&U.Q·~~-39~~,~FM.-f::r7.-f~-~R38~AA~ahoo FM 

-15-



W096/39777 PCT/JP96/00427 

~~7~~-~-38~-~~a39~,Ml~~~c~~ft@~~~t•~~ 

t> ~ .. ~ t:tlt!-t-liTl>o 

FMmR~~17~&W~-hft·~~~~~~-~-~-·~~7~~34 

~~-~~-·~~~h .. ~,-~~~-6~n~~1.1~~••4a~m~~n 
Qo~ft .. FM~mB17~G~~~ftfta~~~~ .. Ml©~~9M@M40 

c~•Mm~*©~M~~~9M~h .. 7vc~••~&W1J~ho~•~~~ ~ 

•2©~M~•~•42~•~•~~o.>~M~~-t-9ft~n .. c7*©~M~~ 
~7v~~••©~Mm~©&m~~m~~@•41~~•~nQo~~~-~ 

Toiltilct, -t1JMA'1''!17-44~ .. Bl:!J~ .. 7Llt!~IU1430)~flW1J~" 

'1' ""A 7.,, Jv .?-t> .o ~'lct.r( ;..i r '~.A 7.,, 1v !I-~&; t..: olJJ!fM~iU•7.,, ;11 !I 

-221:.A.1.J ~ .. fiJlrm-'5-o.>jllj~'JH/Jllt:Jff-t-tt~l:f:ITo JJJJfM~jij:fit7"' 1v!l-

22 o.>l:f:l1.1~ .. e-?~~@n2ac.A~~n .. ~~~••o.>•*••~•~• 

ffC~M~ftl>o~o.>~a•e~~~B24c.A~~n .. •~•ffV~~~~ 

h,~7-•ff~l:f:l~Tl>oX5-·~~ .. -~~~~-~~~7~~34Cft. 

Mil~ti.Qo :. ? l/'C, c-T::it"o.>~1tm~1:::to~,~ .. *-r(-~ ~- rtJ:e·-t-!E. 

tt.t~'~? 1::~~~*'1111 !J, 71.1~~-·4 3 &:lj\ !Jtl:H~n.Q•l1£.fi~O)A~? 

r 7 .L.~-:li!~Too 

-~ ... ~f*~~1.1~~••0)~M~Mffi1.7o.>~m~~un~ .. ~~~~e­

•~~7~~34©~1.J~•~m~a~7.,,~?-22c.A1JtJ .. e-~•~@ 

M23~~~B24~~~~ .. --~R~-~~~7~~32C~~~Tl>o:. 

n~ .. ~4~•~c~~ft~-~~~~~~ .. •~m~©~-~~©x~?~' 
L. ~-;E c fl. .Q ~? 1:$1jf~IT .Q o 

~~L~ .. ~f*~~v~~••©~M9tt&m~&?ft~a~, ~f::it-•ID 

~-~~~~~~~~~-·©*~~~~L~ ... ~~~~--C~LW~hQ• 
~~~o.>.A~P~~k~~;E~~hQ~~ .. ~-·O)·~--~ti?ft~~~­

~ t.ciiHfl ~ T i6 :. ~ »<~ ~ Q o 

<•6~1ilif!J> 

~ 1 51~1';1:, *ftB.ijt:•Q Elibimiftffiliflll••O)m 6 ~:bfiflj~~T7*P ·y P l§T 

~oo ~~*~'~ll~~~LAGC7~~12~---~~--~ftftFM 

-16-

"' 



• 

WO 96139717 PCl'/JP96/G0427 

~~~' ~-·~~~~~14~A::t.J~n,~~-~~R~-~~~7~~15 

'FM~~~~-~~16,FM~Rft17~§?"C·-~~cU~,~-~n 

.Q o AG CY:...-~ 1 2 CD l::li::t.Jfit-ij-lcl:, tl - .. d .A 7 4 JI/ 9 -a; .Q ~ 'lcJ:rC:,., r J< .A 7 

4~~-~~U.Q~--~74~~-18CA::t.J~h, FM~·©~*•~O~ 

~'iff:lilo.>~JI7J.tl!c~©iltl1J<, filfFaJ t;1:i&Q;t. &;tt-5a "'f11U11t•7"" 1v9'- l B 

CD W:t.Hi, ~ - ? :ft1Jtlmi! 1 9 1:.A.1.1 ~ti, §Ji ?Iflc:rio.>ti*ii(i:IJ<l:~UlfE 1:: 

~•~n~o ~©a~•ff~,~~ft20~A::t.J~tt,m¥•~v~~~~h, 

~5-•ff~l::li~T.Oo1~-•~~'~mR2•*~'~--~~~~-•:,., 

~7~~15~A::t.Jahooz~-•~c~~~~~-FDCD~~e-¥~.A~ 

~~~,z,-SffcgD-c, 1. 5MHz~~Cl>"F~-~0~-~~~-~~ 

~T .0 ielift c ts.? -c ~-' .0 o 

~©M•,"F••·~~~-·~~7~~15CDW::t.J~,AGC7:,t~l20 

W::t.JCD~-~-~~~C~D~--~h,AGC7~~12CD~::t.J©~ft••~ 

'°"'\rb<1J'~~,'Jl~1:1ct, *~ < ts..OJ:? 1:$1JlU~tt, *ft"'fl11Ill:MfLl""'vi><*~ · 
~~.Q••~~~c~~<Uo~,~••attoa~*~'~~To~-~©~ 

•P:I~l:::fot,\-C, "1'BJUt©tf~\:&OJrct, BBJHf©jlj~v'- r1.71Cill:, J'- t:':il~ 

.Q :b OJ lcl: 1::1:11 fit &~JUl OJ 1! t.c ~ 'nfcil C 'J 7 t- tJ: 1.rtal) s:: itli ti irt El lb t!CH: tiJ IP ~ ti 

oo~~~,~-~-.A©fiWCM•tt<,~~--bt-~OJLl~NCU.0©~ 

.. ••0••~u.0~1c,•••~~~•m~t.,-c*~~,sc~~-i><~& 
:h.oo 

<• 7 ~:lii"J > 
Ml~-~~~ ... VCR©SP~-FiLP~-t:':&~t·~~'~'A~Uo 
~?~tinL,&•~·-~Uoo~~~~' LP~-F~~-Lft7-~Ue 

't", M ii t., "Cit! ii L 7 - 7" W ::t.J ;b<1J' ~ ~' :& 0T1-;t, ;c CD !Ht ifl:ti 115 ti. "'C, flJ .:t 

If 7'-:flttsl'©llJM l.i"C ti' .Q S;l-£-e•tm c::Jt.:t "'CL£ ? ·~i>'tt> .Q o ;c ~ 'T! ... 

7-7"1±\:t.J~ij'~ L'ill~&::Ccl:, fFHJl!f:t-~~- c (.,~Ii? irt~ ~'o ::$:~'bf§f!H-;t, 

=~(.,~~-~ff~~---~---~i;Oo 
M16§~,*~~c~.oe•~-~-~~©M7~•~~~~~o,?~'T! 

&;oo ~0~-~ ... Ml•~~~~Lft~~c~~~t'T!&;oo•u~•~, ~ 
-17-



W096139777 PCl'/JP96/0D427 

¥*"''~ll©W~~~~7~7"45~~-~,.:r.~~c-7"~~~-46~ 

A::b~,~n~~-9~-~~19©W~~-§~-C,~OJ~.S:~~~-20~ 

A~~Qc!::=~~~~o~,-c,.:c.~~~~~~-•m~~~h~,~oo••OJ 

:Il$1$ia1J' ~ <, .:c. ~~ o -7'~71lt11.EE~ilil:th&cf~ '"F1.JiB£•0J:1t&~1cJ:*~ ~' 

o .:.1~~, ~¥~~,F©~~m:t.7c~~-c,~•~~0~••~•~l>~~ 

tr<\!~ Q OJ~, -T-7""'0Jii!iHl:i::bb<1J\~ <, t>i: ~ 1'1JJJ c:-t Q~~CDf.t ~, t>OJ 

~\!',~~CTl>~~~~~~~.Qo <. 8 ~:&l!ifl] > 

m11~~,*~~c•o~•m•~•••0ms~•~~~-t~o,,~~ 

l:>Qo .:.h~,m7~a~c!::~~~~-~~~~~,ftU.Q.~.:c.~~c-7'~ 

~@&46©lli::b~•.EE~&~~47~~E~,~h~~--200J~*•a:~ 

•• ~~F.it ~ct;, .Q 0 

.:.1~-c,~~9200•-•EEVOJ~~,.:c.~~c-:t~••a:cz~-cR 

;l Q.:. c!:: J::: fl 0 iJ<, .:C. ~~ D -:1ft1Ji:Sff ~11ffB(f.i(§J. 4 7 \!'Jltfi ~"'('~\ Q OJ . 

T,~-~-7~-~c!::~(~~\!'~Qa 

<m9~Uif1J> 

•a••~~~,~--~O)·~~*~<-t.ow•,~~*-FOJ~~~-~ 

~~~~~Qft~,~-Q~~<UO, ~-·~~©*~=~-~~~*~<~ 

~~~?-c, u~~~'ue0ma~~~~~•~~oo*~•~~,.:.n~~ 

~ $1J fill ~ff ? ~ OJ T c6 l> o 

m1s~~,*•~c•l>~•~•~•a20J•9~~~~~T~o,,~~ 

t> Q o .fiiJl~H:.$~'"'C, "f l!J1li~ 7 '1' JI!:? -1 8 ~' AG C 7~7"1 2 ©l:l:i:t.10J F 

M~~OJ'"F·~~~~~w~,~OJW::bm•~¥~~~~~o-~7~7"(GC 

A) 4 8J:A1.J~-C, 11EEMIDl:ct~riUt:fn:o.Hi41~iiJ-ffi1Jf8UT-l>a .:.O)~t' 

©~8~,a•&~~W©~~~C~-?>a .:.©ct~U~~~~~~c-~~ft~ 

~-~5c, c-~~~7~~14©W~~~~~H49~~~?ATQa~© 

a,,AW1.1~&~•••7~~~-1s~ct~'"F~~~~~•w~, ~-,~ 

•~•19~~t-Wahft~~••0•*••~~m•ff~~•~,~~~ft• 

~-ff~•$•ff~~~&~~~•20~~~--ff~W~~~a~~ft20~ 

-18-



W096/39777 PCT/JP96/0042'7 

;~~aboi?-•ffi~~~¥~~~~~c-~7~~48~M•"t~a 

=?~~~-·~~~~~~,FM~~,9-~~16CA~~ftoFMM~ 

O)""f"IJ1!ll:Hf v~1vt-lll!-:1tcT-?>:. c!:"t:" ... ~lite1H0.>Q~fl1t."t-?>:. ctJ<t.t~'t: 

~'~~~O.>-SO.>h~~~J:.tJ<.76:.c~U(, u~~~~U~O)~@iJ<U(, 

et:1 t.tmu•~~ r; no o 

im jfgJ:: CD ~IJ ffl 'EiJ fttt 

l?.l..l:.CD ~.; 1:, *§ftP_.ij 1:~ Q EllbiiiKflilllUlifR,-j:, F Mm~0rillU78i1WO.>IHll 

-r-;e:1;: t.,, ~01Ui~- t> S /NlirFm-ft~CD~-?Tt.'~? 1;::s:~-t .Q = c 1: 

~~ ... •~~~-~~r;n9CD~ ... vcR~-~mc7~n~7~CD~•m~~ 

IJM~-· f:: fl .ED 1:' I) 0 D 

-19-



,. 111111111111111111111111111111 
* C L M S * 

W096139777 PCf/JP96/00427 

1. t:-7'1'"~'!' r~.;w:tJan.QFM4!~~-~!Ulc!::T.QAGC7~7'c!:: ... 

•AGC7~~~&~1JahftFMM~0~~~-~e-+:Y~Ti~--~ 

ii)"~ t:-4=- :y ~1§1§ c!:: ... 

e-•~¥anftFMe~0~~~-~~~~.:,~•~*7~~?-c ... 

~~·.;h~FMM~0~~-~0•*•C~m~•ff~~-T-5t:-~-­

l§I§ c!:: ... 

~.;nft~~•ffc•~•ffc~~-~~7-•~~w~T.Q~•uc!:: ... 
~€,mt~ ... 

•~•n~.;m~an.Q17-•ff~~E~~~~~~t:-+:Y~~~~A~ 

~~~•N-7"~m~~~~E~•~•iif~t:-•:Y,7:Y:t~&m~ah.QF 

Mil~©~ IJlilt;flUI~~~ c!:: T .0:. c!:: ~'ltlt c!:: T .Q 131/JiiillftilllllliiEo 

2. 1:-T;t-" '}I r~ &lfi:f.J·a n.Q F Mm~-r-~IHi cT.Q AG c 7 :Y7" c!:: ... 

•AGC7~7'~Glli~atiftFMM~0~~~·~~-•:Y¥To~-~­

iiJil t:-.::\=- ~ ¥mli5 c: ... 
t:-•:Y¥anftFMM~~~-ToFM•mffilnc!:: ... 

•FM~•~•~&w~anft•~m~0~~~~-·~~~•Q•~m~• 

:lit7"" 11.r;o- c ... 
~~-Ghft-~M~©~•m•••~**··~·-·ff~~-T'.Qt:-~ 

tldt ffil il c!:: ... 

~&ftft•••~c•~•ffit~~-~:7-•ff.rm~T'oa•sc ... -
~i;mt~ ... 
-~-~~&W:tJ8hft:5-·~~nE~~--~~e-+:Y¥~•~A~ 

~~M~~-.,..~~~~ ... •~m~0w~~~P~7ke-~cT'.Q:.c!::~*• 
c!:: T .Q 13lbiiiJfflilJIllle11 o 

3. ME~IJ-~iiJ~e-+~,~•c ... ~~Nc~~¥~~-c~1~-r~ 

a~aft.QA-~M~--~ ... •¥~'1'"-~C~E~--~Glfi~8hft~~-
11ff:rA:tJ~-r ... mE¥'1''1'"- i:1:~ho'il~tJ<~4t1'o~ c1:cto1 :..-i:-~ 

-20-



I lftlll 11111 ~II~ II l\ll 
* t \. 

W096/39777 PCT/JP96/00427 

~~0RftC~~~-~-0~•*~~-To=c!:~*•c!:Tl>M•~1x~2 

ec0 ElltJiiiKftlJUillltflo 

4. ~ ~ 'Y j1-ift~11.;nt:FMfi~;b<nfjECDJ&l7Blti4'~'l-1!ToJ:? 1:-r.o&a 

fi-1 :I 7 -1-lf- !mil c!: ... 

~~fi-1::J7-1~-§~~bW~~tLt:FM~~0~•~-~t"-4=-~~TQ 

""'F ii 7JJl :JI 'iif ll t'.' - 4=- :.t ~I§(. c!: ... 

t'.'-~~~~tLt:FM-~0T••~~~~no"F00~-74~f-c!: ... 

~•n;hftFM~~~Too••0•*fi~~~~•ffc••"t.ot"-?~~ 

IBID c!: ... 

mbtLft~m•~c•~•~c~~~~z7-•ff~W~To~~•c, 

ii' t;mt ~ ... 

~~~B~bW~ant:z7--~~M~T••·~~t"-~~~~-CA:t.J 

~~~-~-~~~~~ ... E•'TQFMm~0~···~-~-~c!:To~c!:~ 

'tilt c!: To EllbimiHftiiJll!illo 

5. t::-T::t~-:1 t:~ btfi:~W:t.J ~n-5 F M~~'l--ill'Ulc!:To AG c 7 ~7' c!: ... 

•AGC7~7'~b~~~hftW~FMm~0~--~~~-·~~ToMl 

"FiOil•CiJit !::"-::\=- ~ ~l§Jllc!: ... 

IJ ~ ""j1-X><7J'tt &;tl.t:Ell F Mii~Xl<P.ff~~ll•lfcllf~~~T-!> J:? 1:-T'.> 

28-1 ::I 7..., -lf-1!!1.M c!: ... 

&E8-1::J7-1~-~-iJ'bW~aftt:~•FM~~O)~---~e-~~~ 

T'->M2~--~~~~-~:.t~l!!IHc!:, 

A~~ht:FMm~0~---~~~-o"F•••7~~~-(:: ... 

UE~l& .;nt: F Mfl~o.>"FiQ11ll'lfCD•*IUl-£-E7nUl.EEl:fl•-t .Q !:!'-? tli»: 

IEJJI(:: ... 

~i;nt:•••.EEc•••.EEc!:~~~~x,-•a:~wre~1~oo•~~~t:: 

-·~~~Rc!:MEM2T••~~R~-~~~~-~ili:t.Jt"o~~~c!: ... 

•1&a•2~ft~3~~t::-~~~~~c!:""'F~~~7~~9-~©MCN~ 

~t7.Jj\-=FJi ~ 

~.;nJC;~ ... 

-21-



I 1\111mm111!1 ~'II 1\1 
* C L 

WO 96139777 PCJ'/JP96/00427 

•~••~c~o,~~~-F~cM~•1~•••~~~-•~~~~c• 

E~•~•7~~9-~••v,m•~-F-cm~•2~•••~R~-•~ 

~~•t·~E~~~~7~~9-~••~~,~n~n•~k--:tt-~~,...Q~ 

c!:: ~'Mltc!::-t-!> 131baittiltlll•ilo 

6. l::r*" ':I f"jJ'\.; tli1J ~ n.'f> F Mii~t--~ti$1c!:-t.QAGc7 ~7° c!::, 
~AGC7~7'~btli1JahftFMm~t-•R-t.?>FMma@~c!::, 

~FMmmIEI~jJ'\.;w11anft•~m~©~~m•••~e-~~~-tQ•~ 

M• illli• 'EiJll 1:' - 4=- ":/ ~IElil c!:: , 
~-+":/~~nft•~e~0~••~•3~~~~~•~m~7~~~-c::, 

tt~n.;nft•~~~©•*••~•~•~~~•-tQe-~*•IEIMc!::, 

~.;nftE~•ffc::••c::-t-I>tec::~~-v~?-•et-ili:i'JTQ~~uc, 

~i;nJC;~ ... 

~ft~B~;tli~~hft%'-•et-~~•Mm~a•e-+~~~•cA1J 

~~--~-7'~~~~,-~M~©~-~---©~~~~,A~-~c!::To 

=c!:t-~•c!::-t~8•••••••0 

7. t'"r*" ~ rTJ',; W:i'J a ti 0 F M/i.Jtt--~•· c!: To AG c 7 ":/-:/ c!:;, 

•AGC7~~~6tli7J~nftFMM•~~-~oFM·~~-c!:, 

~FM~•~•~.;w11~nft•~m~©~~m~a•t-e-•~~-tQ•~ 

re 15-i1i :lit ai It: e - .:f- ;., 7" Im M c!: , 
~~!:'"~••0~am11•~~.;vcR©~aA11•~cA11~nft~am• 

©•~ra~0~•••••t-ttanQ•~M~~-7~~9-c!:, 

. ~~n.;nft••m~0•*••t-~R•ffc••-toe-~•~~•t ... 
~.;nft~m•fftm•t-to•~c!::~~•v%?-•et-tli1J-to~~•c:: ... 

fJ'\ .;mc: ~ 
-~~-~,tli~~hfti,-•~~•m•~m~~~'EiJ~~-~":/~~•c 

A~L~••~-'"f~~~L ... ~~c~a•c~v~~nQ•~m~~~~?~ 
?~~-~c!::To~c!::~~-c!::TQetiaKM•&Ro 

8. c-T;t" '}I ri>'.; tli:h ~ nQ F Mie.Jt.t--:@IUi cT 0 AG c 7 "/'"f c!:: .. 
aAGC7"/-:t~~w:n~nftFMm~©rB~m~~-~~~Tor•~m 

-22-



I If II~ II~ l~U 1!1 U If I/ 
WO 9"39777 PCT/JPff/00427 

CJ~ 1:!' - 4=- ~ P"IEJ. c!: ' 

W~AGC7~:t~bWn~nftFM£~©ril.J~ .. ~~~-Qr~~·7~ 
Jv~-c, 

it~l& btl.t.:"f lt17JJlmCDli:*iitlt-ilW.UltB:l:~fl"t l> t:- P :ft7Jil§I§ c!::, 

~b:tift~~•a:cm¥•.EEc~~~~.:c.?-•ff~Wn"to~~Bc, 

:b' i;.JVt ~' 
~~ftn~.;w~8nft.:c.5-SB:~~~"f007JJl~iiJ~~-4=-~P"l§IUCA~ 

~,~EAGC7::..-~iJ'bW~~:h.ftFM~~©"f~~---c~t~~E"fOO 

~-CJ~l:!'-~::..-P"~R~bW~~n.QFMm~CD~OO•m••~~-T.Q~c 

't:4'=1tc!:i'"o Ellbiii•ttltuifi•o 

9. c:-r:t",, t='iJ'.; w:t.n~ n l> F Mm~©ll.S:CD.:c. ~~ t1-:t't:f*iBt-t7-> .:c. :..­

~ c -:t~tt~•~•it, WE 1:!'~~ •tt~§iJ' G W~ 8 nft•~•a:c, w2 
;c. ::..-~ t:J-:t•atmiil;b\ t;l:b~ a nt.:::c.::..-~o-7':flii11.S:~•~t' Q ~ l:~4' 

McT.QM*~lE•CD~-~-~--·o 

1 0 . t::: 7 '1""" '>' r ~ .; tltb a :ti .Q F M fl~ 0) 'ii.EE C1) .:c. :..-~ tl - :t ~ ttitT Q .x. 

~~o-:t~~~§c,•.:c.:..-~~-:t•tt~•:b'&W~~tLft.:c.~~c-:t• . . 

i&:ti.EE©Bl&T l>&ti!IDM c!: '!-•it, ftri2.lt~BCDiE¥•.e:1:.x. ::..-~ c -:t•tt 
•.EE~•~-t.Q~~~~-cT.Q·*~1£C©~·-···-~o 

1 1. l:r*" '>' rXJ'.; lfl:t.n~ ti Q F MM~~-JE:IUi c!: T QA G c 7 ::..-7" c' 
It AG c 7 ~:t:fl\.; f:l:l:t.n~ tLo F Mi'i~l;:'.~ft'"'C' 1JIJ![/j~O)S •=m~-;-.g JJ 

~--~~-~~~T.Q~-~~P"~&c!:, 

~2AGC7~:t~i;W~8hoFM.~©~l!J•m~~~-.Q"f~lJ1l§7~ 

Jv~ -c!:, 
-~- bhft F Mm-ij-©""f il.JlJim.~•.EE$1JIJl:J: ~ iiJl!iSJnt.t-7..f :.-- ::J ~ ~ D 

-Jv7~:tc, 

~..f:.--::J::..-.~a-~~hftFM~~CD~~~-~e-~::..-!1'~6©~~~!, 

? AT om!timlil ~ ... 

·-·~~OJWniJ'G~~--~~~-~~00·~7~~9-c!:, 

-~~·~7~~9-cJ:~~~~&hft~••*ro•*••~n~•.s:c~ 

-23-



I 1111111 111111 11111 1111111 1111 
* C L M S * 

WO 9613977"1 PCl'/JP96/00427 

• T .Q t:: - ? #dili IE! JI c!:: .. 
~~nfta~•ffc!::•••ffc!::~~~~~7-•ff~W~i'".Q~~•c .. 

~.;nt~ ... 

•~•n~.;w~ah~z~-•~~~~-~¥~~~~~o-~7~~~~ 

-~ ... ~~FMU!,9-~M~A~ah~FM~~~~~-~fi·~--~c!:: 

To~c!::~*•c!::To~•m•~••~o 

-24-

-~-



W096/39777 

2 

1 
(mV} 

1 
(mV) 

II 1 11 
3 

M' 2 11 

4 

1234 5 6 7 
(MHz) 

• 3 l!I 

2 3. 4 5 6 7 
(MHZ) 

1/13 

PCf/JP.>6/00427 

5 



WO 96139777 

(dB) 

0 

-20 

-40 

(mV) 

t 

•4B 

2 3 4 

t.5 

a 5 II 

2 3 4 5 6 7 

{MHz) 

2/13 

PCf/JP96/00427 

5 
(MHz) 



WO 9613fJ777 PCT/JP!!)6/004:Z7 

~ I 
Q\ 
i' 
fll =-

> 

*' "'. t-{ .Q\ I (§I 

-~ ~-Joe- I"' • re 1Q 
.~ ~ c.o 

=~ N N 
-I (.) • ""'"~ c 

3t 'I::\ -I (.) a:= ,'\ 'h 

*'"' ~ I p.. 
:ti 

tQ 
~ 

o'I"\ u;9' 
(!:) ,'\ 

~- H <Cp.. 

3/13 



WO 96/l9777 

(mV) 

1 

(dB) 

f 

PCT/JP96/00427 

• 7 !I 

AGC7'./'':I W 1Ja.> 

I 
II '1!1t4f~ 

, t:-:f.J?"4'\'1t 
,-,~--

' \ 
I \ 

I \ 
/ \ 

' ' 

2 3 4 5 6 7 

• 8 11 

... _ 

(MHZ) 

4 

4/13 

5 
(MHZ) 



WOfJ6/39717 PCf/JP96/00427 

• 9 l!I 

15 t--------------1)~·?19-I\ 

19 

20 l lJl.l!UllE V 

;it 10 11 

(dB) 
I.5-t.EE 

h~ zo iv 
e 10 3V 
: 2V 
•. 0. b~_.....---= __ ..,._ __ _ .. 
J$ 

2 3 4 5 
Jilji,fl: - (MHZ) 

5/13 



W096139777 PCT/JP96/00427 

6/13 



tit 12 11 ~ 
ID 

12 13 15 16 17 25 

AGC Hl::-.:\:/?"Hftll""f IHiil F M F M-, liltii-i} 
7'J-:/ 7:,,-J t!-:!f)iJJ"'.11 IJ~·Y9- ••• 11··~ :II 

SW 
II I ,-/32 I REC. r-" 33 

PB I ~ PB 

s . ~~ !"F•~lfl / 18 
CH I RE "J-< J'19-

1:::4' • ? ; __, 19 

•• -
lv 

~ 

J I ES •2TIO.R;; E 8 · FM FM , _ 7:;,~· - I ~-t-'.:11' I· k::J5-<lf-H11"'.,,9-H., •n'1JJ7"~r ~ 
31 30 29 28 27 i6 i 

= c .... 



W096/39777 PCT/JP96/00427 

~ ~ 

llfr J,. 31 
lle!l'$ '°'!§· 

t!I'"' '• ·= -.u. 
~ 

I\(~ ~ 

la' '"' •* -~ 
t:::: 

~· u.• • 
Iii 
I") - ~ I • :::E Q\ ... 

U./lf 
=' 

8/13 



W096/3fJ777 PCT/JPfJ6/00427 

~ ,,,,, 

~ 
~ ,.._ 

00 

0 
~ -r:: 
r< e 

~ -R -R ~ I 
=:I r< ;: ~ Djr~ • • U> m) ·~ .. .. I!( I"'\ 

<'l •1 
air I 

I ~ llll! I 
rh I 
-R I 

I 
I 

_J 
Jii1 ~ 
v - Ii • 111:• 

~~ <:::) 
~ 

,. 

9/13 



W096139777 PCr/JP,6100427 

., 
I'.... - ;:elta u.• • 
-~ 
~ I 

~Q\ .... 
LL II( 

=' 

lQ 
-~ "' "' ;gr 

=~ 
..J (.) Q 

LO - f'--:u 

• BUI • ~ Sll :li 

'"' 1' 1:1:1 * ,"\ • I~ 
':l.J ., • :> 9'1?\ ~1§1 1--4 -~ '• IL-~ ~. 

~ 
~ • uh (..) 1§1 K (,!) '"' 

(.!). 
• <("" < • 

10/13 



WO 96/39777 PCT/JP96/00427 

~ 
~ 

u1' • H C!> ,, UfSf 
<C~ ~I 

~-CJ 1§1 
It) ·<• ~ '"'• H 

~ 
j 

,"\ 
~ ~ 

~ 

11/13 



.. 

IJ17 ~ 
~ 

I 
45 12 14 15 16 17 

7"'.1-:I AGC "filOll• FM FM 
t:-=t-Ylr.J1 1)~'19- ••• 

"ffllU8Uf 
AGC I I I I Jo( Jf,9- l--18 

•• --
"'"' ..L 13 7l2 '-~ri. l-19 ~ I """' tH 

fc~ 
46---f I/'\D--:/ ••mi• . D --v 

t1£E&GI I r "Cl g 

'47 i e 



W0%131J777 PCT/JP96/00427 

"-- ::E. u.: 
SQ 

I ~ ~ 
:?:~ 
U.11( 

=" . , • > 
flaSCl-. ~1§1 I-{ -~ 

I :u 1Jl& 
Q) IL-~ • ~ 

i&I 
~ 2 

co <C • - u • • 
~ 

~ 
~ 

~ ., 
'"' 'h 

.Q\ 
* '"' -~ l~ l'-M :u 

13/13 



(• ·•. 

- 1 -

DESCRIPTION 

Automatic Image Quality-controlling Device 

Technical Field 

5 The present invention relates to an automatic image 

quality-controlling device for use in an FM equalizer in a 

recording or reproducing circuit for VCRs (video cassette 

recorders), video-cameras with a built-in VCR {so called 

camcorder) or the like. 

10 

Background Art 

In general; the FM.signal used in VCRs (video cassette 

recorders) or camcorders is composed of a carrier wave and 

discrete upper and lower frequency bands (lower sideband and 

15 upper sideband) from the carrier wave. The frequency range 

of the carrier wave for the NTSC system is from 3.4 to 4.4 

MHz while the frequency range of the carrier wave for the 

PAL system is from 3.8 to 4.8 MHz. The lower sideband of 

the signal around 1.5MHz, governs the resolution of image. 

20 When the FM signal of video image is demodulated, the 

25 

amplitude ratio between the carrier wave and the lower 

sideband determines the sharpness of the video image. That 

is, the greater the amplitude of the lower sideband, the 

clearer the image. 

Fig.1 is a block diagram showing a typical reproducing 
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FM equalizer circuit for conventional VCRs. An FM signal 

output from a video head 1 is amplified by about 60 dBs in 

an AGC (automatic gain control) amplifier 2 and the 

amplified signal is input to a peaking amplifier 3. The 

5 frequency characte.ristics of the video head and video tape 

decrease with the augmentation of the frequency (see Fig. 2) . 

In o~der to prevent the occur.rence the black-and-white· 

reversal phenomenon and the like, the peaking amplifier 3 

subjects the FM signal to a high-f~equency compensating 

10 peaking treatment as shown by a broken line in Fig.2. As 

a result, the output FM signal will have overall frequency 

characteristics as shown in Fig.3. This FM signal is input 

to an FM limiter 4 and then demodulated in an FM demodulator 

5. The demodulated signal will be made to undergo a 

15 predetermined luminance-signal treatment. 

In order to establish the interchangeability between 

different kinds of apparatuses, it is necessary to secure 

a margin for preventing the occurrence of the 

black-and-white reversal phenomenon under the consideration 

20 of variations of performances of video tapes used or 

variations of recording characteristics depending on 

individual VCRs for tape recording. Therefore, as shown in 

Fig. 3, the FM signal is emphasized especially in a frequency 

. range of around 5 MHz which governs white display in the 

25 luminance signal. 
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Fig.4 shows two spectrums of FM signals {as the output 

signals from the AGC amplifier) , one is for a digital signal 

of the mono-scope pattern etc., and the other is for a 

typically broadcasted video image. Since the signal of the 

5 mono-scope pattern is broadcasted with its lower sideband 

enhanced, the image is reproduced up to minute part but it 

will not afford much margins against the black-and-white 

reversal phenomenon. With regard to the normal image, the 

signal magnitude is small in the lower sideband, 

10 specifically by about 20 dBs at 1.5 MHz as compared to that 

of the mono-scope pattern. Accordingly, the normal image 

will present a greater margin for the black-and-white 

reversal phenomenon. 

The characteristic of a reproducing FM equalizer in the 

15 VCR is set up such that, for a high-resolution image (a 

digital image such as of the mono-scope pattern, for 

instance) , the reproduced FM signal .··is amplified greatly 

around the frequency range of about 5 MHz that corresponds 

to white display, in order to inhibit the black-and-white 

20 reversal phenomenon from occurring during the demodulation 

of the reproduced FM signal. 

Al though this setup inhibits the occurrence of the 

black-and-white reversal phenomenon in the high-resolution 

image, the amplitude of the lower sideband becomes 

25 relatively low as compared to the amplitude of the carrier 
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wave, thereby the sharpness in the demodulated luminance 

signal is degraded. On the other hand, as regards the 

characteristics of video heads as well as video tapes, the 

noise component becomes large with the augmentation of the 

5 frequency as shown in Fig.2 and therefore the C/N degrades. 

As the frequency range (5 MHz) with degraded C/N is made to 

undergo the peaking treatment, the noise is also enhanced 

around the peaking range as shown in Fig.3, thU$ degrading 

the S/N of the video output. Since the amplitude of the 

10 lower sideband becomes relatively small as compared to the 

carrier wave, the amplitude of the demodulated luminance 

signal becomes small in the high-frequency range, as shown 

in Fig.5, thus it becomes difficult to produce images with 

sharpness. Thus, despite that the FM signal has a 

15 relatively great margin against the black-and-white reversal 

phenomenon, the real situation is such that the sharpness 

and S/N characteristics in the original signal can .not be 

made the most use of. Further, if a high-resolution 

reproducing apparatus such as S VHS type apparatuses is 

20 used, it is true that the signal is accurately reproduced 

but the original source with poor sharpness is reproduced 

exactly as it is only to produce unclear images in place of 

producing a high-resolution image. 

25 Disclosure of Invention 
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It is therefore an object of the present invention to 

provide an automatic image quality-controlling device which 

is set up so that the amplitudes of the lower-sideband 

spectrum of the FM signal are made uniform at a level which 

5 allows an optimum S/N value and the best resolution, thus 

making it is possible to produce sharp images. 

10 

In order to ach1eve the above object, the first feature 

of the,_invention resides in that an automatic ~mage control 

device includes: 

-an AGC amplifier for amplifying an FM signal output 

from-a video head to have a uniform amplitude spectrum: 

a lower-sideband variable-peaking circuit for peaking 

the lower sideband of the FM signal output from the AGC 

amplifier: 

15 a lower-sideband filter for extracting the 

lower-sideband spectral component from the FM signal which 

has been subjected to the peaking process:· 

a peak detect1ng circuit for converting the maximum 

amplitude of the lower-sideband spectral component of the 

20 extracted FM signal into a d.c. voltage: and 

a comparator for comparing the obtained d.c. voltage 

with a reference voltage to output an error voltage, 

wherein the error voltage output from the comparator is 

input to the lower-sideband. variable-peaking circuit to form 

25 a feedback ·1oop so that the amplitudes of the lower-sideband 
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spectrum of the FM signal output from the lower-sideband 

variable-peaking circuit are made uniform. 

In accordance with the second feature of the invention, 

an automatic image control device includes: 

5 an AGC amplifier for amplifying an FM signal output 

from a·video head to have a uniform amplitude spectrum: 

a lower-.sideband variable-peaking circuit for peaking 

the lower sideband of the FM signal output from the AGC 

amplifier; 

10 an FM demodulating circuit for demodulating the FM 

signal which has been subjected to the peaking process; 

a luminance signal high-·pass filter for extracting the 

high-frequency spectral component from the luminance signal 

output from the FM demodulating circuit: 

15 a peak detecting circuit for converting the maximum 

amplitude o·f the high-frequency spectral component of the 

extracted luminance signal into a d.c. voltage; and 

a comparator for comparing the obtained d.c. voltage 

with a reference voltage. to output an error voltage, 

20 wherein the error voltage output from the comparator is 

input to the lower-sideband variable-peaking circuit to form 

a feedback loop so that the output spectrum of the luminance 

signal is made uniform. 

In accordance with a third feature of the invention, 

25 an automatic image control device having the above first or 
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second feature, further includes a resonant circuit which 

is composed of a coil, a capacitor and a diode and connected 

to the lower-sideband variable-peaking circuit, wherein the 

error voltage. output from the comparator is applied to the 

5 diode and the amplification factor for the lower sideband 

is regulated by the varying impedance as the current flowing 

through the_ diode changes. 

In accordance with the fourth feature of the invention, 

an automatic image control device includes: 

10 a recording equalizer circuit for regulating an FM 

signal which has been passed through a limiter so that the 

recording has a predetermined frequency 

characteristic; 

a lower-sideband variable-peaking circuit for peaking 

15 the lower sideband of the FM signal output from the 

recording equalizer circuit; 

a lower-sideband filter for extracting the 

lower-sideband spectral component from the FM signal which 

has been subjected to the peaking process; 

20 a peak detecting circuit for converting the maximum 

amplitude of the lower-sideband spectral component of the 

extracted FM signal into a d.c. voltage; and 

a comparator for comparing the obtained d.c. voltage 

with a reference voltage to output an error voltage, 

25 wherein the error voltage output from the comparator is 
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i.nput to the lower-si.deband variable-peaki.ng ci.rcui.t to form 

a feedback loop so that the lower-sideband of the recordi.ng 

FM signal i.s recorded so as to have a uniform amplitude 

spectrum. 

5 In accordance wi.th the fi.fth feature of the i.nvention, 

an automatic image control device includes: 

an AGC amplifier for amplifying an FM signal output 

from a video head to have a · un.iform amplitude spectrum; 

a first lower-sideband variable-peaking circuit for 

10 peaking the lower sideband of the reproduced FM signal 

output from the AGC amplifier; 

a recording equalizer circuit for regulating a 

recording FM s·ignal which has been passed through a limiter 

so that the recording signal has a predetermined frequency 

15 characteristic; 

a second lower-sideband variable-peaking circuit for 

peaking the lower sideband of the recording FM signal output 

from the recording equalizer circuit; 

a lower-sideband fi.lter for extracting the 

20 lower-sideband spectral component from the FM signal input; 

a peak detecting circuit for converting the maximum 

amplitude of the lower-sideband spectral component of the 

extracted FM signal into a d.c. voltage; 

a comparator for comparing the obtained d.c. voltage 

25 with a reference voltage to selectively output an error 
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voltage to the first lower-sideband variable-peaking circuit 

and the second lower-sideband variable-peaking circuit; and 

switching means disposed between the lower-sideband 

filter and the first and second lower-sideband 

5 variable-peaking circuits, 

wherein the first lower-sideband variable-peaking circuit 

is connected with the lower-sideband filter by way of the 

switching means at the time of the reproducing mode to form 

a feedback loop while the second lower-sideband 

10 variable-peaking circuit is connected with the 

lower-sideband filter by way of the switching means at the 

time of the recording mode to form another feedback loop. 

In accordance with the sixth feature of the invention, 

an automatic image control device includes: 

15 an AGC amplifier for amplifying an FM signal ·output 

from a video head to have a uniform amplitude spectrum: 

an FM demodulating circuit for demodulating the FM 

signal output from the AGC amplifier; 

a .luminance-.signal high-b>ass variable-peaking circui.t 

20 for peaking the high-frequency spectral component of the 

25 

luminance signal output from the FM demodulating circuit: 

a luminance-signal filter for extracting the 

high-frequency spectral component of the luminance signal 

which has been subjected to the peaking process: 

a peak detecting circuit for converting the maximum 
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amplitude of the extracted luminance signal into a d.c. 

voltage; and 

a comparator for comparing the obtained d.c. voltage 

with a reference voltage to output an error voltage, 

5 wherein the error voltage output from the comparator is 

input to the luminance-signal high-pass variable-peaking 

circuit to fo.i::JD_a feedback loop so that the high-frequency 

band spectrum of the luminance signal is made uniform. 

In accordance with the seventh feature of the 

10 invention, an automatic image control device includes: 

an AGC amplifier for amplifying an FM signal output 

from a video head to have a uniform amplitude spectrum; 

an FM demodulating circuit for demodulating the FM 

signal output from the AGC amplifier; 

15 a luminance-signal high-pass variable-peaking circuit 

for peaking the high-frequency spectral component of the 

luminance signal output from the FM demodulating circuit; 

a luminance-signal high-pass filter for extracting the 

high-frequency spectral component of the luminance signal 

20 from the video signal which has been input to the video 

input terminal · on the VCR side from the video output 

terminal on the television receiver side; 

a peak detecting circuit for converting the maximum 

amplitude of the extracted luminance signal into a d. c. 

25 voltage; and 
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a comparator for comparing the obtained d.c. voltage 

with a reference voltage to output an error voltage, 

wherein the error voltage output from the comparator is 

input to the luminance-signal high-pass variable-peaking 

5 circuit to form a feedback loop so that the spectrum of the 

luminance signal to be reproduced on the television receiver 

is made uniform. 

In accordance with the eighth feature of the invention, 

an automatic image control device includes: 

10 an AGC amplifier for amplifying an FM signal output 

from a video head to have a uniform amplitude spectrum; 

a lower-sideband variable-peaking circuit for peaking 

the lower sideband of the FM signal output from the AGC 

amplifier; 

15 a lower-sideband filter for extracting the 

lower-sideband spectral component from the FM signal output 

from the AGC amplifier; 

a peak detecting circuit for converting the maximum 

amplitude of the extracted lower-sideband spectral component 

20 into a d.c. voltage; _and 

a comparator for comparing the obtained d.c. voltage 

with a reference voltage to output an error voltage, 

wherein the error voltage output from the comparator is 

input to the lower-sideband variable-peaking circuit and the 

25 lower-sideband amplitude of the FM signal output from the 
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lower-sideband variable-peaking circuit is regulated in 

accordance with the lower-sideband amplitude of the FM 

signal output from the AGC amplifier. 

In accordance with the ninth feature of the invention, 

5 an automatic image control device having the first feature, 

further includes: an envelope detecting circuit for 

detecting the envelope of the voltage of the FM signal 

output from the video head, wherein the d.c. voltage output 

from the peak detecting circuit is overlaid with the 

10 envelope-detected voltage output from the envelope detecting 

circuit. 

In accordance with the tenth feature of the invention, 

an automatic image control device having the first feature, 

further includes: an envelope detecting circuit for 

15 detecting the envelope of the voltage of the FM signal 

output from the video head; and an inverting circuit for 

inverting the envelope-detected voltage output from the 

envelope detecting circuit, wherein the reference voltage 

output from the comparator is overlaid with the 

20 envelope-detected voltage output from the envelope detecting 

circuit. 

In accordance with the eleventh feature of the 

invention, an automatic image control device includes: 

an AGC amplifier for amplifying an FM signal output 

25 from a video head to have a uniform amplitude spectrum; 
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a peaking circuit for peaking a frequency band range 

corresponding to white display of the luminance signal in 

the FM signal output from the AGC amplifier; 

a lower-sideband filter for extracting the 

5 lower-sideband component of the FM signal output from the 

AGC amplifier; 

a gain control amplifier which allows the extracted 

lower-sideband component of the FM signal to be varied by 

control of voltage; 

10 a mixing circuit for mixing the gain-controlled 

lower-sideband component of the FM signal with the output 

from the peaking circuit; 

a lower-sideband filter for extracting lower-sideband 

component from the output from the mixing circuit; 

15 a peak detecting circuit for converting the maximum 

amplitude of the lower-sideband spectral component extracted 

through the lower-sideband filter into a d.c. voltage; and 

a comparator for comparing the obtained d.c. voltage 

with a reference voltage to output an error voltage, 

20 wherein the error voltage output from the comparator is used 

to control the gain control amplifier to thereby regulate 

the lower-sideband spectrum of the FM signal to be passed 

through a limiter at an approximately uniform level. 

In the above first feature of the invention, an FM 

25 signal output from a video head is amplified the an AGC 
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amplifier to have a uniform amplitude spectrum and the 

amplified signal is input to the lower-sideband 

variable-peaking circuit, which is a circuit for peaking the 

lower sideband spectrum around, for example, 1.5 MHz to be 

5 controlled by the d.c. voltage. The output is demodulated 

to be subjected to a prescribed-luminance signal treatment. 

The peaking output is processed through the filter and peak 

detecting circuit for detecting the amplitudes of the lower 

sideband so that the maximum amplitude is converted into a 

1 O d. c. voltage. This d. c. voltage is supplied to the 

lower-sideband variable-peaking amplifier to form a feedback 

loop. Thus; the FM signal is automatically controlled so 

that the amplitudes of the lower-sideband spectrum of the 

FM signal are made uniform, whereby the ratio between the 

15 magnitudes of the carrier wave and the lower sideband 

component of the FM signal is controlled to be constant, to 

thereby realize a sharp image display. 

In the above second feature of the invention, the 

device is conf igurated such that the luminance signal 

20 demodulated in the FM demodulator is negatively fed back to 

the lower-sideband variable-peaking circuit. This luminance 

signal is supplied to the luminance signal high-pass filter 

made up of a high-pass filter or band-pass filter for 

extracting a frequency range of around 2 MHz. Then. 

25 similarly to the first feature of the invention, the output 
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from the luminance signal high-pass filter is converted into 

a d.c. voltage in the peak detecting circuit. The d.c. 

voltage is compared with a reference voltage to produce an 

error voltage, which in turn is negatively feedback to the 

5 lower-sideband variable-peaking circuit. Thus, the error 

voltage changes the peaking quantity for the lower sideband 

and consequently, the output spectrum of the luminance 

signal is made uniform, whereby it is possible to attain the 

same effects as in the first feature of the invention. 

10 In the above third feature of the invention, the 

lower-sideband variable-peaking circuit of the first or 

second feature of the invention is connected with a resonant 

circuit composed of a coil, a capacitor and a diode. The 

values of the coil and capacitor are adjusted so as to 

15 control the frequency component maximally amplified by the 

lower-sideband variable-peaking circuit. The output from 

the comparator is input to the diode. The amplification 

factor for the lower sideband is regulated by the varying 

impedance as the current flowing through the diode changes. 

20 In the above fourth feature of the invention, the 

recording.FM signal which has been subjected to the limiter 

is input to the recording equalizer where the recording 

signal is shaped to have a predetermined frequency 

characteristic. The signal, after passing through the 

25 lower-sideband variable-peaking circuit, is recorded with 
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the video head. The output signal from the lower-sideband 

variable-peaking circuit is passed through the filter and 

the peak detecting circuit to be converted to a d. c. 

voltage. The d.c. voltage is negatively fed back to the 

5 lower-sideband variable-peaking circuit. As described, 

since the output from the lower-sideband variable-peaking 

circuit is operated so that the d.c. voltage supplied to the 

comparator may be equal to the reference voltage, it is 

possible to automatically regulate the amplitudes of the 

10 frequency spectrum of the lower sideband with some 

particularly jutting amplitudes to a uniform level. 

In the above fifth feature of the invention, a series 

of the lower-sideband filter, peak detecting circuit and 

comparator as described above is connected via switching 

15 means for switching the operation between the reproducing 

and recording modes, to both the first lower-sideband 

variable-peaking amplifier in. the reproducing circuit and 

the second lower-sideband variab1e-peaking amplifier in the 

recording circuit on their output sides. In the reproducing 

20 mode, the switching means connects the first lower-sideband 

variable-peaking amplifier with the lower-sideband filter. 

In the recording mode, the switching means connects the 

second lower-sideband variable-peaking amplifier with the 

lower-sideband filter. As a result, it is possible in 

25 either reproducing or recording mode to automatically 
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regulate the amplitudes of the frequency spectrum of the 

lower sideband with some particularly jutting amplitudes to 

a uniform level. 

In the above sixth feature of the invention, the 

5 demodulated luminance signal is input to the high-frequency 

variable-peak.ing amplifier where the high-frequency p~rt is 

subjected to peaking. The output from the amplifier will 

be subjected to a prescribed signal processing operation. 

The output signal from the amplifier is also passed through 

10 the luminance signal high-pass filter, peak detecting 

circuit and comparator so as to be negatively fed back to 

the high-frequency variable-peaking amplifier. The 

luminance signal high-pass filter detects the high-frequency 

component of the luminance signal. The peak detecting 

15 circuit converts the maximum of the detected signal into a 

d.c. voltage. The comparator compares the d.c. voltage with 

a reference voltage to produce an error voltage. The error 

voltage is fed back to the luminance-signal high-pass 

variable-peaking circuit so that the spectrum in the 

20 high-frequency range of the luminance signai can be 

regulated to be uniform. 

In the above seventh feature of the invention, the 

output from the luminance-signal high-frequency 

variable-peaking circuit is supplied to the luminance-signal 

25 high-pass filter where the high frequency spectral component 
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of the luminance signal is extracted to be regulated at a 

substantially uniform level. The output from the 

luminance-signal high-pass filter. is input to the peak 

detecting circuit where the maximum amplitude of the 

5 frequency spectral component is converted into a d.c. 

voltage. The d.c. voltage is input to the comparator where 

the d.c. voltage is compared with a reference voltage to 

produce an error voltage. The error voltage is negatively 

fed back to the high-frequency variable-peaking amplifier .. 

10 Thus, in order to prevent the occurrence of the overshoot 

or ringing, the spectrum of the luminance signal to be 
• 

reproduced in the television receiver is made uniform.by 

adapting the characteristics of the video image in the video 

recording/reproducing apparatus, specifically increasing or 

15 decreasing the frequency characteristic in the 

high-frequency range, in conformity with to the 

characteristics of the television receiver. 

. In the above eighth feature of the invention, the 

output from the AGC amplifier is input to the lower-sideband 

20 filter where the amplitudes of the frequency spectral 

component in the range below the frequency of the carrier 

wave of the FM signal are regulated at a substantially 

uniform level. The output from the lower-sideband filter 

is input to the peak detecting circuit where the maximum 

25 amplitude of the frequency spectral component is converted 
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The d. c. voltage is input to the 

d. c. voltage is compared with a 

reference voltage to produce an error voltage. The error 

voltage is supplied to the lower-sideband variable-peaking 

5 circuit. As a result, the amplitudes of the lower sideband 

spectrum· of the output from the AGC amplifier is regulated 

so that the d.c. voltage input to the comparator may be 

equal to the reference voltage. Therefore. it is possible 

to automatically regulate the amplitudes of the frequency 

10 spectrum of the lower sideband with some particularly 

jutting amplitudes to a uniform level. 

In -the above ninth feature of the invention. the output 

signal from the video head is supplied to the envelope 

detecting circuit. The thus detected signal is overlaid 

15 with the output from the peak detecting· .circuit. 

Accordingly. the amplification factor for the lower-sideband 

can be in conformity with the level of the 

envelope-detecting voltage. That is, it is possible to vary 

the amplification factor for the lower-sideband in response 

20 with the level of the reproduction output from the video 

head. 

In the above tenth feature of the invention, although 

the reference voltage into the comparator is varied 1n 

conformity with the envelope-detected voltage, the same 

25 effect obtained in the ninth feature of the invention can 
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be attained by inverting the envelope-detected voltage. 

In the above eleventh feature of the invention, the 

lower-sideband of the· FM signal output from the AGC 

amplifier .is extracted using the lower-sideband f.ilter. The 

5 thus extracted signal is supplied to the gain control 

amplifier where the amplitudes of the lower-sideband 

spectrum are controllably varied by the voltage control. 

In this operation, the level of the amplitudes is ~et at a 

level just below the threshold above which the 

10 black-and-white r~versal will occur. The thus 

gain-controlled lower sideband is mixed in the mixing 

circuit with the output from the peaking amplifier. The 

lower-sideband is extracted from the mixer output by the 

lower-sideband filter and supplied to the peak detecting 

15 circuit where the maximum amplitude of the extracted 

lower-sideband spectrum is converted into a d.c. voltage. 

The obtained d.c. voltage is compared with a reference 

voltage in the comparator to output an error voltage. This 

error voltage being output from the comparator is adapted 

20 to control the gain control amplifier. Thus, the 

lower-sideband spectrum of the input FM signal is regulated 

to a substantialll uniform level so as to make the Q-f actor 

of the resonance circuit unchanged. Accordingly, it is 

possible to prevent the occurrence of the sharp rise of the 

25 signal level only at a local frequency. 
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Brief Description of Drawings 

Fig. 1 is a block diagram showing an example of a 

conventional reproducing FM equalizer circuit; 

Fig. 2 is a characteristic chart showing frequency 

5 characteristics·of an FM signal; 

Fig. 3 is a characteristic chart showing an overall 

frequency characteristics of an FM signal after a peaking 

treatment; 

Fig.4 is a characteristic chart showing spectrums of 

10 image signals; 

Fig.5 is characteristic chart showing frequency 

characteristics of the luminance signal; 

Fig.6 is a block diagram showing a first embodiment of 

an automatic image quality-controlling device in accordance 

15 with the invention: 

20 

Fig. 7 is a characteristic chart showing frequency 

characteristics of an FM signal; 

Fig. 8 is a characteristic chart showing frequency 

characteristics of a lower-sideband filter; 

Fig.9 is a block diagram showing a feedback circuitry 

to a variable-peaking amplifier for lower sideband; 

Fig .10 is a characteristic chart showing frequency 

characteristics for different error voltages from a 

comparator; 

25 Fig.11 is a block diagram showing a second embodiment 
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of an automatic image quality-controlling device in 

accordance with the invention; 

Fig.12 is a block diagram showing a third embodiment 

of an automatic image quality-controlling device in 

5 accordance with the invention; 

Fig.13 is a block diagram showing a fourth embodiment 

of an automatic image quality-controlling device in 

accordance with the invention; 

Fig.14 is a block diagram showing a fifth embodiment 

10 of an automatic image quality-controlling device in 

accordance with the invention; 

Fig.15 is a block diagram showing a sixth embodiment 

of an automatic image quality-controlling device in 

accordance with the invention; 

15 Fig.16 is a block diagram showing a seventh embodiment 

of an automatic image quality-controlling· device in 

accordance with the invention; 

Fig.17 is a block diagram showing an eighth embodiment 

of an automatic image quality-controlling device in 

20 accordance with the invention; and 

25 

Fig.18 is a block diagram showing a ninth embodiment 

of an automatic image quality-contro.lling device in 

accordance with the invention. 

Modes for Carrying Out the Invention 
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Embodiments of the invention will hereinafter be 

described with reference to the accompanying drawings. 

(Embodiment 1) 

Fig.6 is a block diagram showing a first embodiment of 

5 an automatic image quality-controlling device in accordance 

with the invention. In the figure, a video head 11 outputs 

an FM signal containing low-frequency range conversion color 

information. This FM signal is amplified in an AGC 

amplifier 12 by, for example, about 60 dBs so that the 

10 signal to be output has a uniform amplitude level. This 

output is supplied to a peaking amplifier 14 and to an AGC 

detecting circuit 13. The AGC amplifier 12 and AGC 

detecting circuit 13 form a loop so that the maximum 

amplitude of the FM signal will control the frequency range 

15 {3.8 MHz for the PAL system, 3.4 MHz for NTSC system) that 

corresponds to the synchronizing signal portion of the 

luminance signal to have a uniform amplitude spectrum. 

The FM signal. output from the video head 11 has a 

frequency characteristic as shown in Fig.7, in which the 

20 output power decreases as the frequency becomes high. This 

feature is liable to cause the black-and-white reversal 

phenomenon. To avoid this, the peaking amplifier 14 is 

adapted to peak the spectrum of the output signal around 

SMHz as indicated by the broken line in Fig.2, to prevent 

25 the occurrence of the black-and-white reversal phenomenon 
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which tends to occur when the luminance signal transits from 

black to white display. Here, the peaking amplifier 14 is 

connected with a coil L1 , a capacitor C1 and a resistor R1 in 

order to allow the peaking frequency to be set at around 5 

5 MHz. 

The output from the peaking amplifier 14 is supplied 

to the lower-sideband variable-peaking amplifier 15 where 

the signal is peaked on the lower-sideband range at around 

1.5 MHz. The output from the lower-sideband 

10 vari.able-peaking amplifier 15 is then limited by an FM 

limiter ci.rcuit 16 thereafter, the signal is passed through 

an FM demodulator 17 to be output to a next stage where the 

si.gnal is subjected· to a prescribed luminance-signal 

process. 

15 At the same time, the. other output from the 

lower-sideband variable-peaking amplifi.er 15 is input to a 

lower-sideband filter 18 made up of a low-pass filter or 

band-pass f il.ter havi.ng a frequency characteristic shown in 

Fi.g.8, through which the frequency spectral. component below 

20 the carrier wave of the FM signal is extracted and the 

amplitudes of the extracted spectral component are adjusted 

to substantially the same level.. The output from the 

lower- sideband filter 18 is input to a peak detecting 

circui. t 19 where . the maximum amplitude of the frequency 

25 spectral component is converted into a d.c. voltage. This 
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d.c. voltage is input to a comparator 20 where the signal 

is compared to a reference voltage V so as to produce an 

error voltage. The lower-sideband variable-peaking 

amplifier 15 is connected with a coil L2 , a capacitor C2 and 

5 a diode D in this order to construct a resonant circuit. 

Here, in the lower-sideband variable-peaking amplifier 15, 

it is possible to set up and control the frequency to be 

amplified, by adjusting the values of the coil L2 and the 

capacitor C2 • The error ·voltage is applied to the 

10 aforementioned diode D via a register R2 so as to form a 

negative feedback loop to the lower-sideband 

variable-peaking amplifier 15. This negative feedback 

circuitry is shown in Fig.9. The error voltage from the 

comparator 20 applied causes a current i to flow from the 

15 comparator 20 into the diode D whereby the .impedance varies. 

That is, the circuit is constructed such that the peaking 

quantity for the lower-sideband range around 1. 5 MHz c·an be 

varied in response to the error voltage. (see Fig.10). 

As a result, the output from the lower-sideband 

20 variable-peaking amplifier is adjusted so as to be equal to 

the d.c. voltage-input to the comparator. Therefore, if 

there are some particularly jutting amplitudes in the 

frequency spectrum in the lower sideband, they are 

automatically regulated to a uniform level. Thus, the 

25 amplitude ratio betwe·en the carrier wave and the lower 
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sideband is made constant to thereby attain improved 

sharpness of image. 

Due to the difference in recording characteristics of 

individual VCRs or due to the difference in output 

5 characteristics of individual video tapes, some recorded 

images may be reproduced clearly, other may be reproduced 

blurred. However. in this embodiment, upon the reproduction 

of images, clearly.·recorded information can be reproduced 

as a clearer image while a little unclearly or soft recorded 

10 information will also be reproduced as a clear image. This 

is because that 1) the FM outputs from these recorded tapes 

are automatically adjusted to an FM characteristic having 

a uniform sprious; and 2) there is no need for the FM 

equalizer to secure a margin in its characteristics for 

15 preventing the black-and-white reversal as used to be 

required in the conventional apparatus. Further, since the 

reproduction of the information on the video tape is 

subjected to the peaking operation in the lower frequency 

band in which C/N presents good performances, this feature 

20 also betters the S/N ratio. 

(Embodiment 2) 

Fig.11 is a block diagram showing a second embodiment 

in accordance with the invention. This embodiment is 

characterized by arranging a luminance si.gnal high-pass 

25 filter 22, a peak detecting circui.t 23 and a comparator 24 
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on the output side of an FM demodulator 17 so as to form a 

negative fee~back loop to a lower-sideband variable-peaking 

amplifier 15. 

That is, as in the first embodiment, a_n FM signal as 

5 the output from a video head 11 is passed through an AGC 

amplifier 12, a peaking amplifier 14, the lower-sideband 

variable-peaking amplifier 15 and an FM limiter 16 to be 

input to the FM ~emodulator 17 where the input signal is 

demodulated into the luminance signal to be output. This 

10 luminance signal is input to the luminance signal high-pass 

filter 22 made up of a high-pass filter or band-pass filter 

for extracting a frequency range of around 2 MHz. The 

output from the lum1nance signal high-pass filter 22 is 

input to the peak detecting circuit 23 where the maximum 

15 amplitude of the frequency spectral component is converted 

into a d.c. voltage. This d.c. voltage is input to a 

comparator 24 where the signal is compared to a reference 

voltage V so as to produce an error voltage. The 

lower-sideband variable-peaking amplifier 15 is connected 

20 with a coil L2 , a capacitor C2 and a d1ode D in this order 

to construct a resonant circuit. The error voltage is 

applied to the anode of the aforementioned diode D via a 

register R2 so as to form a negative feedback loop to the 

lower-sideband variable-peak1ng amplifier 15. 

25 As in the first embodiment, the values of the coil L2 
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and capacitor C2 are adjusted so as to set up a peaking 

frequency at around 1.5 MHz. The error voltage similarly 

causes the impedance of the diode D to vary to thereby 

change the peaking quantity for the lower-sideband range 

5 ai::ound 1. 5 MHz. As a result the output spectrum of the 

luminance· signal can be made uniform, whereby it is possible 

to attain the same effects as in the first embodiment. 

(Embodiment 3) 

Fig.12 is a block diagram showing a third embodiment 

10 of an automatic image quality-controlling device in 

accordance with the invention. This automatic image 

quality-controlling device is composed of recording and 

reproducing parts. In the figure, a video head 11 is 

connected with a changeover switch 32 for switching the 

15 operation between the playback (PB) mode and the recording 

(REC) mode. The recording part is composed of, as in the 

first embodiment, an AGC amplifier 12, a peaking amplifier 

13, a first lower-sideband variable-peaking amplifier 15, 

an FM limiter circuit 16 and an FM demodulator 17, where an 

20 FM signal is demodulated to be output to a luminance signal 

processing circuit 25 so that a prescribed process is 

carried out. 

With regard to the recording part, the video signal is 

input to an emphasis circuit 26 where the high-frequency 

25 component is emphasized. Then the signal is modulated in 
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an FM modulating circuit 27. Further, the signal is limited 

by an FM limiter circuit 28 and then input to an recording 

equalizer circuit 29 where the signal is modified so as to 

have a predetermined frequency characteristic. Thereafter 

5 the signal is passed through a second lower-sideband 

variable-peaking amplifier 30 and a recording amplifier 31 

to be recorded by the video head 11. 

Connected to both the first and second lower-sideband 

variable-peaking amplifiers 15 and 30 on their output sides 

10 is a series of a lower-sideband filter 18, a peak detecting 

circuit 19 and a comparator 20 as described in the first 

embodiment vi.a a changeover switch 33 for switching the 

operation between the reproducing and recording modes. The 

output from the comparator 20 is input to the first or 

15 second lower-sideband variable-peaking amplifiers 15 and 30. 

20 

That is, the output signal from the first or second 

lower-sideband variable-peaking amplifiers 15, 30 is 

negatively fed back through the above series to the first 

or second lower-sideband variable-peaking amplifiers 15, 30. 

In the reproducing mode, the changeover switch 32 and 

33 are connected to their reproducing mode (PB) terminals, 

respectively. The thus formed circuit effects the same 

operation as the circuit described in the first embodiment. 

That is, the output from the first lower-sideband 

25 variable-peaking amplifier 15 is processed through the 
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lower-sideband filter 18 and peak detecting circuit 19 to 

produce a d. c. voltage. The comparator 20 compares the d. c. 

voltage with a reference voltage V to produce an error 

voltage. This error voltage is negatively fed back to the 

first lower-sideband variable-peaking amplifier 15. In 

response to the error voltage, the peaking quantity around 

the 1.5 MHz (in the lower sideband) is varied. 

On the other hand, in the recording mode, the 

changeover switch 32 and 33 are connected to their recording 

10 mode (REC) terminals. respectively. The output from the 

second lower-sideband· variable-peaking amplifier 30 is 

processed through the lower-sideband filter 18, peak 

detecting circuit 19 and comparator 20 to form a negative 

feedback loop. Therefore, as in the reproducing mode. the 

15 peaking quantity around the 1.5 MHz in the lower sideband 

is varied in response to the error voltage from the 

comparator 20. 

In thi.s way, the output from the first or second 

lower-sideband variable-peaking amplifier 15. 30 is adjusted 

20 so as to be equal to the d.c. voltage input to the 

comparator 20. Therefore, if there are some particularly 

jutting amplitudes of the frequency spectrum of the lower 

sideband, they are automatically regulated to a uniform 

level. Thus, in the reproducing mode, the amplitude ratio 

25 between the carrier wave and the lower sideband is made 
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constant as in the first embodiment to thereby reproduce 

images of a high resolution. In the recording mode. it is 

possible to record as a high-resolution signal whatever 

content the video image has. 

5 {Embodiment· 4) 

Fig.13 is a block diagram showing a fourth embodiment 

of an automatic image quality-controlling device in 

accordance with the invention. In the figure. an FM signal 

as the output from a video head 11 is passed through an AGC 

10 amplifier 12. a peaking amplifier 14. an FM limiter 16 and 

an FM demodulator 17 so that the input signal is demodulated 

into·the luminance signal. The thus demodulated luminance 

signal is input to a high-frequency variable-peaking 

amplifier 34 where the high-frequency part is subjected to 

15 peaking. The output from the amplifier 34 is then subjected 

to a prescribed signal processing operation after the next 

stage. The output signal from the amplifier 34 is also 

passed through a luminance signal high-pass filter 22. a 

peak detecting circuit 23 and a comparator 24 to form a 

20 negative feedback loop to the high-frequency 

variable-peaking amplifier 34. 

This circuit operates as follows: the luminance signal 

high-pass filter 22 detects the high-frequency component of 

the luminance signal; the peak detecting circuit 23 converts 

25 the maximum of the detected signal into a d.c. voltage; and 
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the comparator 24 compares the d.c. voltage with a reference 

voltage V to produce an error voltage. This error voltage 

is fed back to the luminance-signal high-pass 

variable-peaking circuit 34 so that the spectrum in the 

5 high-frequency range of the luminance signal can be 

regulated to be uniform. Thus, the high-fregtiency component 

of the luminance signal which is easy to degrade may be 

compensated, whereby it is possible to produce sharp images. 

(Embodiment 5) . 

10 The quality of video image is determined by the 

characteristics of a television receiver used and overall 

characteristics of the system. It might be considered that 

an excellent image of a high resolution can be obtained if 

both the television receiver and the video 

15 recording/reproducing apparatus are capable of producing 

high quality of image. In practice, however, the overshoot, 

ringing etc., occur in the composite system to unexpectedly 

cause degradation of the quality of image. To deal with 

such effects, this embodiment is characterized in that the 

20 spectrum of the video signal in the television receiver is 

detected to control the frequency characteristics of the 

video image, to thereby obtain improved quality of image. 

Fig.14 is a block diagram showing a fifth embodiment 

of an automatic image control device in accordance with the 

25 invention. In the figure, the output signal from the a 
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video head 11 is amplified in an AGC amplifier 12 to a 

uniform amplitude level. Then the amplified signal is 

supplied to an FM equalizer circuit 38 made up of a peaking 

amplifier and a lower-sideband variable-peaking amplifier. 

5 The output signal from the FM equalizer circuit 38 is 

processed through ·an· FM limiter circuit 16 and an FM 

demodulator 17 to the:i:eby .. be output as the demodulated 
.. 

signal. The output from the FM equalizer circuit 38 is also 

supplied to a detecting circuit 39 made up of a 

10 lower-sideband filter, a peak detecting circuit and a 

15 

comparator to form a negative feedback loop to the FM 

equalizer circuit 38. The FM equalizer circuit 38 and the 

detecting circuit 39 have the same configurations and 

functions as the circuits described in the first embod1ment. 

The luminance signal output from the FM demodulating 

circuit 17 is subjected to the peaking treatment as to the 

high-frequency range by the high-frequency variable-peaking 

amplifier 34 and then the output signal is mixed with the 

color signal to be output to a television receiver 43. The 

20 luminance signal output from the FM demodulating circuit 17 

is also supplied to a first synchronous-signal separating 

circuit 40 where synchronous signal is separated from the 

luminance signal. The video signal output from the 

television receiver is supplied to a second 

25 synchronous-signal separating circuit 42 where the 
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synchronous signal is separated from the luminance signal. 

The thus separated synchronous signal in the video 

recording/reproducing apparatus and the synchronous signal 

from the television receiver are compared as to their phases 

5 in a phase comparing circuit 41. When the two synchronous 

signals are in phase, a changeover switch 44 is set at B so 

that the video image output from the television receiver 43 

is supplied to a l:uminance-signal high-pass filter 22 made 

up of a high-pass filter or band-pass filter, so that the 

10 high-frequency spectral component of the luminance signal 

is extracted. The output from the luminance-signal 

high-pass filter 22 is supplied to a peak detecting circuit 

23 where the maximum amplitude of the frequency spectral 

component is converted into a d. c. voltage. The d. c. 

15 voltage is input to a comparator 24 where the d.c. voltage 

is compared with a reference voltage V to produce an error 

voltage. The error voltage is negatively fed back to the 

high-frequency variabl.e-peaking arnpl.ifier 34. . Thus the 

spectrum of the luminance s_ignal to be reproduced in the 

20 tel.evision receiver 43 is made uniform by regulating the 

high-frequency component of the video signal in the video 

recording/reproducing apparatus to thereby prevent the 

occurrence of the overshoot and the like. 

If the synchronous outputs separated in the video 

25 recording/reproducing apparatus and by way of the television 



- 35 -

receiver are not in phase, the output from the 

high-frequency variable-peaking amplifier 34 is input to the 

luminance-signal high-pass filter 22. Then the output from 

the luminance-signal high-pass filter 22 is passed through 

5 the peak detecting circuit 23 and the comparator 24 to form 

a negative feedback loop to the high-frequency 

variable-peaking amplifier 34. This circuit configuration 

is the same as the circuit shown in the fourth embodiment, 

and therefore the spectrum of the luminance signal in the 

10 high-frequency range can uniformly be regulated. 

In this way, when the synchronous outputs separated in 

the video recording/reproducing apparatus and by way of the 

television receiver are in phase, the spectrum of the 

. luminance signal to be reproduced in the television receiver 

15 is controlled to be uniform by involving both the 

characteristics of the video side and the television side, 

in place of the output characteristics on only the video 

side. As a result, it is possible to reproduce an improved 

and sharp.image that is suitable to the quality of image in 

20 the individual television receiver. 

{Embodiment 6) 

Fig .15 is a block diagram showing a sixth embo.diment 

of an automatic image control device in accordance with the 

invention. The .output FM signal from the video head 11 is 

25 amplified in an AGC amplifier 12 to a uniform amplitude 
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level. Then the amplified signal is supplied to a peaking 

amplifier 14. then passed through a lower-sideband 

variable-peaking amplifier 15. an FM limiter 16 and an FM 

demodulator 17 to be output as the luminance signal to be 

5 processed to the next stage. The output signal from the AGC 

amplifier 12 is supplied to a lower-sideband filter 18 made 

up of a low-pass filter or band-pass filter, through which 

the amplitudes of the frequency spectral component below the 

carrier wave of the FM signal are adjusted to substantially 

10 the same level. The output from the lower-sideband filter 

18 is input to a peak detecting circuit 19 where the maximum 

amplitude of the frequency spectral component is converted 

into a d.c. voltage. This d.c. voltage is input to a 

comparator 20 where the signal is compared to a reference 

15 voltage V so as to produce an error voltage. This error 

voltage is input via a register R2 to the lower-sideband 

variable-peaking amplifier 15. The application of the error 

voltage varies the impedance of the diode D. That is. the 

circuit is constructed such that the peaking quantity for 

20 the lower sideband around 1.5 MHz can be varied in response 

to the error voltage. 

As a result. the output from the lower-sideband 

variable-peaking amplifier 15 is controlled in accordance 

with the lower-sideband level of the output from the AGC 

25 amplifier 12. That is, if the lower-sideband level of the 
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output from the AGC amplifier 12 is low, the loop circuit 

functions so that the lower-sideband level is increased. 

When the lower-sideband level is too great, the loop circuit 

functions so that the level is decreased. In other words, 

5 the video image content reproduced from video tape is 

automatically controlled such that a video image having low 

sharpness is enhanced in sharpness so as to present hard 

contrast while a video image having too hard contrast is 

made to have soft contrast· so that the black-and-white 

10 phenomenon will not occur. Therefore, since regardless of. 

the quality of image of the video image source, the .levels 

of the frequency spectrum of the reproduced signal are 

regulated to be uniform, it is possible to constantly 

produce video images with high quality if the frequency 

15 level is set up to present best quality of image. 

(Embodiment 7} 

The apparatus of the first embodiment operates so that 

the signal is made to have.the same spectrum regardless of 

either the SP mode or the LP mode of the VCR and the whole 

20 stream of the signal is reproduced as high contrast images. 

However, there are cases where the tape recorded in the LP 

mode contains some portions which were recorded with 

demagnetization to present low output. For example, there 

is case where magnetic particle coating has been peeled off 

25 in some part of the tape. Even in such a case, the portion 
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with low output is compensated so that the portion with the 

coating peeled off is reproduced clearly. Therefore, if the 

tape output is low, it is better to reduce the sharpness to 

some extent . This embodiment offers an automatic image 

5 quality-controlling device to be designed to effect such 

control. 

Fig.16 is a block diagram showing a seventh embodiment 

of an automatic image quality-controlling device in 
. . . 

accordance with the invention. The configuration of the 

10 device is almost the same with the circu1t · shown in the 

first embodiment. The difference is that the output signal 

from a video head 11 is amplified by an amplifier 45 and the 

amplified signal is supplied to an envelope detecting 

circuit 46 and the output from the peak detecting circuit 

15 19 is overlaid with the detected signal so as to apply the 

20 

partial voltage to a comparator 20. Accordingly, the 

amplification factor for the lower-sideband is low 1f the 

envelope-detected voltage is low, whereas the amplification 

factor for the lower-sideband becomes high as the 

envelope-detected voltage is increased. Thus, it is 

possible to vary the amplification factor for the 

lower-sideband in conformity with the level of the output 

reproduced by the video head, whereby it is possible to 

inhibit the sharpening function of those images which are 

25 recorded on tape at low output levels and need not be much 
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Fig.17 is a block diagram showing an eighth embodiment 

of an automatic image quality-controlling device in 

5 accordance with the invention. The configuration of the 

device is almost the same with that of the seventh 

embodiment. The difference is that the output from an 

envelope detecting circuit 46 is inverted by an voltage 

inverting circuit 4 7 and the output is overlaid with a 

10 reference voltage from a comparator 20. 

Thus, al though there is a difference that the reference 

voltage from the comparator 20 is varied in conformity with 

the envelope-detected voltage, the same effect obtained in 

the seventh embodiment can be attained by inverting the 

15 envelope-detected voltage in the voltage inverting circuit 

47. 

(Embodiment 9) 

In the sixth embodiment, as the amplitude of the lower 

sideb-and is increased, the impedance across the diode lowers 

20 and therefore the resonance Q-factor becomes high. As a 

result I the level of peaking sharply rises only at the 

central frequency of the peaking. This sharp rise may cause 

unwanted phenomena such as ringing etc. This embodiment is 

designed to attain the control for preventing the above 

25 defect. 
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Fig.18 is a block diagram showing a ninth embodiment 

of an automatic image quality-controlling device in 

accordance with the invention. In the figure, the 

lower-sideband of the FM signal output from an AGC amplifier 

5 12 is extracted using a lower-sideband filter 18. The thus 

extracted signal is supplied to a gain control amplifier 

(GCAJ 48 where the ?llDPlitudes of the lower-sideband spectrum 

are controllably varied by the voltage control. In this 

operation, the level of the amplitudes is set at a level 

10 just below the threshold above which the black-and-white 

reversal will occur. The thus gain-controlled lower 

sideband is mixed in a mixing circuit 49 with the output 

from a peaking amplifier 14. Again, the lower-sideband is 

extracted from the mixer output by another lower-sideband 

15 ·filter 18 and supplied to a peak detecting circuit 19 where 

the maximum amplitude of the extracted lower-sideband 

spectrum is converted into a d.c. voltage. The obtained 

d. c. voltage is compared with a reference voltage in a 

comparator 20 to output an error voltage. This error 

20 voltage being output from the comparator 20 is adapted to 

control the gain control amplifier 48. 

Thus, since the lower-sideband spectrum of the input 

FM signal being input to an FM limiter circuit 16 is 

regulated to a substantially uniform level by using the 

25 gain-controllable amplifier, i.t is possible to make the 
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Q-factor of the resonance circuit unchanged. As a result 

it is possible to prevent the occurrence of the sharp rise 

of the signal level only at a local frequency and therefore 

it is possible to obtain sharp images free from unwanted 

5 defects due to ringing.etc. · 

_Ind:ustrial Applicability 

As has been described heretofore, in accordance with 

the automatic image quality-controlling device of the 

10 invention, since the amplitudes of the lower sideband 

spectrum of the FM signal are regulated to be set at a 

uniform level which allows the best S/N characteristics and 

the optimum resolution, it is poss.ible to produce sharp 

images. This feature is advantageous for the video signal 

15 recording and reproducing apparatuses such as·vcRs, video 

cameras with a built-in VCR and the like. 
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CLAIMS 

1. An automatic image control device comprising: 

an AGC amplifier for amplifying an FM signal output 

5 from a video head to have a uniform amplitude spectrum; 

a lower-sideband variable-peaking circuit for peaking 

the lower sideband of the FM signal output from said AGC 

amplifier; 

a lower-sideband filter for extracting the 

10 lower-sideband spectral component from the FM signal which 

has been subjected to the peaking process; 

a peak detecting circuit for converting the maximum 

amplitude of the lower-sideband spectral component of the 

extracted FM signal into a d.c. voltage; and 

15 a comparator for comparing the obtained d.c. voltage 

with a reference voltage to output an error voltage. 

wherein the error voltage output from said comparator is 

input to said lower-sideband variable-peaking circuit to 

form a feedback loop so that the amplitudes of the 

20 lower-sideband spectrum.of the FM signal output from the 

lower-sideband variable-peaking circuit are made uniform. 

2. An automatic image control device comprising: 

an AGC amplifier for amplifying an FM signal output 

from a video head to have a uniform amplitude spectrum; 

25 a lower-sideband variable-peaking circuit for peaking 
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the lower sideband of the FM signal output from said AGC 

amplifier: 

an FM demodulating circuit for demodulating the FM 

signal which has been subjected to the peaking process; 

a luminance signal high-pass filter for extracting the 

high-frequency spectral component from the luminance signal 

output from said FM demodulating circuit: 

a peak detecting circuit for converting the maximum 

amplitude of the high-frequency spectral component of the 

10 extracted luminance signal into a d.c. voltage: and 

a comparator for comparing the obtained d.c. voltage 

with a reference voltage to output an error voltage, 

wherein the error voltage output from said comparator is 

input to said lower-sideband variable-peaking circuit to 

15 form a feedback loop so that the output spectrum of the 

luminance signal is made uniform. 

3. An automatic image control device according to Claim 

1 or 2 further comprising a resonant circuit which composed 

of a coil, a capacitor and a diode and connected to said 

20 lower-sideband variable-peaking circuit, wherein the error 

25 

voltage output from said comparator is applied to the diode 

and the amplification factor for the lower sideband is 

regulated by the varying impedance as the current flowing 

through the diode changes. 

4. An automatic 'image control device comprising: 
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a recording equalizer circuit for regulating an FM 

signal which has been passed through a limiter so that the 

recording signal has a predetermined frequency 

characteristic; 

5 a lower-sideband variable-peaking circuit for peaking 

the lower sideband of the FM signal output from said 

recording equalizer circuit; 

a lower-sideband filter for extracting the 

lower-sideband spectral component from.the FM signal which 

10 has been subjected to the peaking process; 

a peak detecting circuit for converting the maximum 

amplitude of the lower-sideband spectral component of the 

extracted FM signal into a d.c. voltage; and 

a comparator for comparing the obtained d.c. voltage 

15 with a reference voltage to output an error voltage, 

wherein the error voltage output from said comparator is 

input to said lower-sideband variable-peaking circuit to 

form a feedback loop so that the lower-sideband of the 

recording FM signal is recorded so as to have a uniform 

20 amplitude spectrum. 

5. An automatic image control device comprising: 

an AGC amplifier for amplifying an FM signal output 

from a video head to have a uniform amplitude spectrum; 

a first lower-sideband variable-peaking circuit for 

25 peaking the lower sideband of the reproduced FM signal 
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output from said AGC amplifier: 

a recording equalizer circuit for regulating a 

recording FM signal which has been passed through a limiter 

so that the recording signal has a predetermined frequency 

5 characteristic; 

a second lower-sideband variable-peaking circuit for 

peaking the lower sideband of the reco;rding FM signal output 

from said recording equalizer circuit: 

a lower-sideband filter for extracting the 

10 lower-sideband spectral component from the FM signal input: 

a peak detecting circuit for converting the maximum 

amplitude of the lower-sideband spectral component of the 

extracted FM signal into a d.c. voltage; 

a comparator for comparing the obtained d.c. voltage 

15 with a reference voltage to selectively output an error 

voltage to said first lower-sideband variable-peaking 

circuit and said second lower-sideband variable-peaking 

circuit; and 

switching means disposed between said lower-sideband 

20 filter and said first and second lower-sideband 

variable-peaking circuits, 

wherein said first lower-sideband variable-peaking circuit 

is connected with said lower-sideband filter by way of said 

switching means at the time of the reproducing mode to form 

25 a feedback loop while said second lower-sideband 
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variable-peaking circuit is connected with said 

lower-sideband filter by way of said switching means at the 

time of the recording mode to form another feedback loop. 

6. An automatic image control device comprising: 

5 an AGC amplifier for amplifying an FM signal output 

from a video head to have a uniform amplitude spectrum; 

an FM demodulating circuit for demodulating the FM 

signal output from said. AGC amplifier; 

a luminance-signal high-pass variable-peaking circuit 

10 for peaking the high-frequency spectral component of the 

15 

luminance signal output from said FM demodulating circuit; 

a luminance-s·igna1 filter for extracting the 

high-frequency spectral component of the luminance signal 

which has been subjected to the peaking process; 

a peak detecting circuit for converting the maximum 

amplitude of the extracted luminance signal into a d.c. 

voltage; and 

a comparator for comparing the obtained d.c. voltage 

with a reference voltage to output an error voltage, 

20 wherein the error voltage output from said comparator is 

input to said luminance-signal high-pass variable-peaking 

circuit to form a feedback loop so that the high-frequency 

band spectrum of the luminance signal is made uniform. 

7. An automatic image control device comprising: 

25 an AGC amplifier for amplifying an FM signal output 
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from a video head to have a uniform amplitude spectrum: 

an FM demodulating circuit for demodulating the FM 

signal output from said AGC amplifier; 

a luminance-signal high-pass variable-peaking circuit 

5 for peaking the high-frequency spectral component of the 

luminance signal output from said FM demodulating circuit: 

a luminance-signal high-pass filter for extracting the 

high-frequency spectral component of the luminance signal 

from the video signal which has been input to the video 

10 input terminal on the VCR side from ·the video output 

15 

terminal on the television receiver side; 

a peak detecting circuit for converting the maximum 

amplitude of the extracted luminance signal into a d. c. 

voltage: and 

a comparator for comparing the obtained d.c. voltage 

with a reference voltage to output an error voltage, wherein 

the error voltage output from said comparator is input to 

said luminance-signal high-pass variable-peaking circuit to 

form a feedback loop so that the spectrum of the luminance 

20 signal to be reproduced on the television receiver is made 

uniform. 

8. An automatic image control device comprising: 

an AGC amplifier for amplifying an FM signal output 

from a video head to have a uniform amplitude spectrum: 

25 a lower-sideband variable-peaking circuit for peaking 
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the lower sideband of the FM signal output from said AGC 

amplifier; 

a lower-sideband f.1.lter for extracting the 

lower-sideband spectral component from the FM signal output 

5 from said AGC amplifier; 

a peak detecting circuit for converting the maximum 

amplitude of the extracted lower-sideband spectral component 

into a d.c. voltage; and 

a comparator for comparing the obtained d.c. voltage 

10 with a reference voltage to output an error voltage, 

wherein the error voltage output from said comparator is 

input to said lower-sideband variable-peaking circuit and 

the lower-sideband amplitude of the FM signal output from 

said lower-sideband variable-peaking circuit is regulated 

15 in accordance with the lower-sideband amplitude of the FM 

signal output from said AGC amplifier. 

9. An automatic image control device according to Claim 

1 further comprising: ·an envelope detecting circuit for 

detecting the envelope of the voltage of the FM signal 

20 output from the video head, wherein the d.c. voltage output 

from said peak detecting circu.1. t is overlaid with the 

envelope-detected voltage output from said envelope 

detecting circuit. 

10. An automatic image control device according .to Claim· 

25 1 further comprising: an envelope detecting circuit for 
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detecting the envelope of the voltage of the FM signal 

output from the video head; and an inverting circuit for 

inverting the envelope-detected voltage output from said 

envelope detecting circuit, wherein the reference voltage 

5 output from said comparator is overlaid with the 

envelope-detected voltage output from said envelope 

detecting circuit. 

11. An automatic image control device comprising: 

an AGC amplifier for amplifying an FM signal output 

10 from a video head to have a uniform amplitude spectrum; 

a peaking circuit for peaking a frequency band range 

corresponding to white display of the luminance signal- in 

the FM s.1.gnal output from sa.1.d AGC amplifier; 

a lower-sideband filter for extracting the 

15 lower-sideband component of the FM signal output from said 

20 

25 

AGC amplifier; 

a gain control amplifier which allows the extracted 

lower-sideband component of the FM signal to be varied by 

control of voltage; 

a mixing circuit for mixing the gain-controlled 

lower-sideband component of the FM signal with the output 

from said peaking circuit; 

a lower-sideband filter for extracting lower-sideband 

component from the output from said mixing circuit; 

a peak detecting circuit for converting the maximum 
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amplitude of the lower-sideband spectral component extracted 

through said lower-sideband filter into a d.c. voltage: and 

a comparator for comparing the obtained d.c. voltage 

with a reference voltage to output an error voltage, 

5 wherein the error voltage output from said comparator is 

used to control said gain control amplifier to thereby 

regulate the lower-sideband spectrum of the FM signal to be 

passed through a limiter circuit at an approximately uniform 

level. 
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ABSTRACT 

An automatic image quality-controlling device of the 

invention has the following configuration: 

5 An FM signal output from a video head 11 is amplified 

in an AGC amplifier 12 to a uniform amplitude level.. A 

lower- sideband variable peaking amplifier 15 peaks the 

lower-sideband spectrum of the FM signal. The 

lower-sideband of the output from the amplifier 15 is 

10 extracted through a lower-sideband filter 18. The 

amplitudes of the lower sideband thus extracted is converted 

into a d.c. voltage by a peak detecting circuit 19. This 

d. c. voltage is compared with a reference voltage by a 

comparator 20 to output an error voltage. The error voltage 

15. is fed back to the lower-sideband variable peaking amplifier 

15 so that the ratio between the magnitudes of the carrier 

wave and the lower-side band component of the FM signal to 

be demodulated is made constant. 

Thus. the device of the invention is set up so that the 

20 amplitudes of the lower-sideband spectrum of the FM signal 

are made uniform at a level which allows an optimum S/N 

value and the. best resolution •. whereby it ·is possible to 

produce sharp images. 



' 

1/13 

FIG. 1 
2 3 4 5 

/ 
AGC _ __. PEAKING FM FM 

AMPLIFIER · AMPLIFIERt---~ LIMITER DEMODULATOR 

! 
(mV) 

I 
(mV) 

FIG.2 

FREQUENCY CHARACTERISTIC OF 
OUTPUT FROM AGC AMPLIFIER 

I _ PEAKING 
,,-"'<"'-- CHARACTERISTIC 

I \ 
I \ 

I \ 
I \ 

I \ 

1 2 34 5 6 7 
. (MHz) 

F/G.3 

OVERALL FREQUENCY 
/CHARACTERISTIC 

123456 7 
(MHZ) 



.,. 

(dB) 

0 

-20 

-40 

(mV) 

t 

2/13 

FIG.4 

SHARP IMAGE SUCH AS 
A MONO-SCOPE PATTERN 

2· 3 

1.5 

FIG.5 

4 5 
(MHz) 

12345 6 7 

(MHz) · 



FIG.6 

12 14 /15 _16 17 

VIDEO HEAD LOWER- I I I . LUMINANCE 

11\.._ AGC PEAKING SIDEBAND I ~ FM I SIGNAL 
AMPLIFIER AMPLIFIER PEAKING , • LIMITER -DEMODULATOR 

AMPLlFIER 

AGC ~ 1
L1 T- LOWER- --18 

DETECTOR SIDEBAND (>I 

IC1 
·FILTER ' ...... 

(>I 

I l,3 R1 J_ I PEAK 
1 C2 DETECTING~ 19 

CIRCUIT 

COMPARATOR _L_ V . . l 
D 



(mV) 

t 

(dB) 

f 

4/13 

FIG.7 

FREQUENCY CHARACTERISTIC OF 
OUTPUT FROM AGC AMPLIFIER 

.. - PEAKING 
,' -~" CHARACTERISTIC 

. I \ 
I \ 

I \ 
,/ ' 

' ...... _ 

1 2 3 4 5 6 7 (MHz) . 

FIG.8 

1 2 3 4 5 
(MHz) 



5/13 

FIG.9 

~--------.----TO THE LIMITER 

(dB) 

LOWER-
. SIDEBAND 8 

FILTER 

ERROR PEAK 
VOLTAGE DETECTING 19 

\ CIRCUIT 

l REFERENCE 
VOLTAGE V 

FlG.10 

ERROR 
VOLTAGE 

f 
4V 
3V 
2V 
lV .....- ,____ 
ov 

2 3 4 
FREQUENCY --

5 
(MHz) 



FIG.11 

12 ;'4 15 16 /17 
LOWER- LUMINANCE 

AGC H PEAKING SIDEBAND FM FM SIGNAL 
AMPLIFIER AMPLIFIER PEAKING LIMITER DEMODULATO 

AMPLIFIER 

Lt LUMINANCE-

22----
SIGNAL ICI HIGH-PASS 

Rt L2 FILTER m 

' __. 
(>J 

C2 23 PEAK 
DETECTING 

24 I CIRCUIT 

R2 
l\r ~ lv D SZ 

l 



FIG. 12 

12 13 15 .16 17 25 
FIRST 

AGC LJ PEAKING H LOWER- I I FM H FM 
AMPLIFIERr -!AMPLIFIER S~~~~NJ> f • LIMITER DEMODULATO 

LUMINANCE­
SIGNAL I -

PROCESSOR 
AMPLIFIER 

__/32 
PB 

20 

SW 
REC 

~33 
PB 

LOWER-
SIDEBAND J-.----18 

FILTER 
I 

PEAK I--- 19 
DETECTOR 

v 
SECOND J. __ 

RECORDINGI... l ls\8~~0 RECORDING._ 1 
AMPLIFIER PEAKING EQUALIZER 

31 
AMPLIFIER 

) 
JO 29 28 

FM I I EMPHASIS 
MODULATORll CIRCUIT 1 

-· -

27 26 

-.J 

' -VJ 



,-, 

FIG. 13 

12 14 16 17 34 HIGH-FREQUENCY 
11 ~ /' / / / VARIABLE-PEAKING 

CIRCUIT 
AGC PEAKING FM FM 

AMPLIFIER. AMPLIFIER LIMITER DEMODULATO 
- ---- --- ----·-- - I L ______ J -

LUMINANCE-
SIGNAL 1--22 

HIGH-PASS 
FILTER I CX> 

" --" 
(>I 

PEAK 
DETECTING r--23 

CIRCUIT 

24 lv 



FIG. 14 

34 HIGH-FREQUENCY 
VARIABLE-PEAKING 

AMPLIFIER 

12 ~8 16 ;17 
COLOR 
SIGNAL VIDEO 

OUTPUT INPUT 
('.()') . 

_A__..GC:.....- FM FM FM 

AMPLIFIE EQUALIZE LIMITER D[~¥8~-
39 

,__,DE-TE-:...C-r.TiN-G~ 
CIRCUJT 

FIRST 
SYNCHRONOUS-, 

SIGNAL 
SEPARATOR 

40 

- ____ .,_,,__, 

42 

SECOND 
SYNCHRONOUS ... ' • I a 

SIGNAL 1 lSW 
SEPARATOR ~ o\ bB 

__ y¢"'-44 I ---'-------

23 
' 

PEAK 
fi-.__.DETECTING 

CIRCUIT 

lv 

22 

~f 
SIGNAL -

HIGH-PASS 
FILTER 

TELEVISION 43 
RECEIVER -

(S)g {!) 

' {;j 

,, 



11 12 

l AGC 
AMPLIFIER 

AGC 
DETECTING 

CIRCUIT 

l 13 

FIG.15 

14 15 

. LOWER-
PEAKING SIDEBAND I 

AMP LI FIE PEAKING 
AMPLIFIER 

lL2 LOWER-
SIDEBAND 18 

FILTER 

-.- C2 ~pEAJ(l.--19 
DETECTIN 

CIRCUIT I COMPARATOR 

REFERENCE I VVCl.TAGF. 
D 

.. 

,,16 .17 

IFMH FM 
.. LIMITER DEMODULATOR 

__.. 
0 

' -(JJ 



45 12 

-----1AMPLIFIER1 • I 

AGC 
DETECTOR 

ENVELOPE 
46 --I DETECTING 

CIRCUIT 

I 
13 

FIG. 16 

14 15 16 17 
LOWER;. 

PEAKING SIDEBAND I ~ FM H FM 
AMPLIFIER PEAKING I LIMITER DEMODULATOR 

AMPLIFIER 

L2 

D 

LOWER­
SIDEBAND t-- 18 

FILTER 

' PEAK 1--19 
DETECTING 

CIRCUIT 

lv 

-
' (;j 

,, 



45 12 

--AMPLIFIER• • .. , AGC 

AGC 
DETECTO. 

ENVELOPE 
46-1 DETECTING 

CIRCUIT 

I 

14 

PEAKING 
1AMPLIFJERI 

13 

D 

FJG.17 

15 16 
LOWER-

SIDEBAND I . I FM 
PEAKING I .. LIMITER 

AMPLIFIER 

L2 

C2 

20 

LOWER­
SIOEBAND 

FILTER 
I 
PEAK 

DETECTING 
CIRCUIT 

18 

19 

VOLTAGE 
.__. --~..,1INVERTER1--------

Iv 
'47 

17 

FM 
DEMODULATOR 

i\5 

' (;j 

f 



·I 

' '·1 

FIG. 18 

12 r'4 . 49 / 16 /17 

AGC PEAKING FM H FM 
AMPLIFIER AMPLIFIER LIMITER DEMODULATOR 

18 48 

LOWER-
G.C.A LOWER- ~ -

SIDEBAND SIDEBAND 18 
(>I 

' FILTER FILTER 
__. 
(>J 

PEAK 
DETECTING l--.- 19 

CIRCUIT 

20 lv 



REPLACEMENT SHEET 

· REPLACEMENT SHEET 

I 2 7 JUL 1998 I 
111111111111111111111111111111 

* C L M S * 

- 49 -

THIS SHEET HJ\S BEEN 
REPLACED 

detecting the envelope ·of the voltage of the FM signal 

output from the video head: and an inverting circuit for 

inverting the envelope-detected voltage output from said 

envelope detecting circuit, wherein the reference voltage 

output from said comparator is overlaid with inverted 

signal of the envelope-detected voltage output from said 

inverting circuit. 

11. An automatic image control device comprising: 

an AGC amplifier for amplifying ·an FM signal output 

from a video head to have a uniform amplitude spectrum: 

a peaking circuit for peaking a frequency band range 

corresponding to white display of the luminance signal in 

the FM signal output from said AGC amplifier: 

a lower-sideband filter for extracting the 

lower-sideband component of the FM signal output from said 

AGC amplifier; 

a gain control amplifier which allows the extracted 

lower-sideband component of the FM signal to be varied by 

control of voltage; 

a mixing circuit for mixing the gain-controll~d 

lower-sideband component of the FM signal with the output 

from said peaking circuit: 

a lower-sideband filter for extracting lower-sideband 

component from the output from said mixing circuit; 

a peak detecting circuit for converting the maximum 
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input into said compa.=ator is cve=laid wit:h. ~ inverted 

sigr:.al. cf the envelope-detected "tcl~age output f::-om said 

invsrting ci::-cuit. 

ll. An automatic i.~age ccn~=ol cev~~e com~ris~ng: 

corresponding to white dis~lay of the luminance signal in 

lower-sidebanC. .;:-1,~~:. ... ------ ext=acti:lg the 

lower-sideband component o: the FM signal output from said 

AGC amplifier; 

a gain control amplifier which al.l.ows the exi:racted 

lower-sideband component of the FM signal to be varied by 

control of voltage: 

a mixing circuit for mixing the gain-controll~d 

lower-sideband component of the FM signal with the output 

from said pea.~ing circuit; 

a lower-sideband filter for extracting lower-sideband 

component £rom the output from said mixing circuit; 

a peak detecting circuit for converting the maximum 
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An AOC amplifier (12) amplifies FM signals outputted from a video head (11) to a fixed amplitude, and a 
variable lower sidebaild peaking amplifier (JS) Perfonns peaking of the lower sideband of the FM signals. A lower 
sideband filter (18) extracts the lower sideband" from lhe output of the amplifier (15). and a peat: detecting circuit 
(19) converts the amplitude of the extracted lower sideband into a DC voltage. A comparator (20) compares the DC 
voltage with a reference voltage and outpUts an C1TOr voltage. The mor voltage is fed back to the peaking circuit (IS) 
so as to make the ratio of the fundamental wave of FM signals to be FM-demodulated to the lower sideband constant. 
Thus. the amplitude of the lower sideband of the FM sign8ls is made constant and the amplitude is set so thal die SIN 
ratio and the iesolution are good, a clear picture is obtained. 
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