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31 FIT~ z :& ~t H3 111 ~ Jf3 ~k 30a • ITTJ 1Y-!. ffl 111 33 ?Jr~ z :& ~t H3 

fiJ ~ % ~k 70 ° ~ fu tlt ~ ~ 111 1 .PJT ~ z 1f -0~ % ~ z ;f:Jt ~ ;ta 

~ 0 1114, 11116, 11117, 11118, 11119,&. 11131.PJT ~ zffi:.M % 

111 ~ % * 30a • 1~ uiJ ~k fiJ ~ , ifrJ 111 33 z ffi:. ~t HJ fiJ ~ H3 ~k 70 

1~ i~ ~ 9r f.\J ~ ITTJ ~ 1+ z tt f¾i J@_ ~ z it ~:t c • ~:t ) 111 ~ 0 ~r 1J.!. 

-!(o il:!:. ;f:Jt ~ ' 1li a]"" Ji .f1J {§ ~ Z 5i± * 0 

111 3 41~ :fl ~ 111 1 .PJT iF z ... -0~ H3 ~ tf z ~ ft 1 0 z JJ 9r 1f -0~ 

HJ ~z111 ~It 1szm:fJtll1 ° ll134tf7, ~ r z.i *M-. ITTJ~ff 

¥f=. ~ ·I± 111 ~ 2 2 Frt /Jo ~ it z ~ ~ 4 * Ill iF O fil ~ It 1 5 1~ ,ff. :t& 

~k £ ~ 21.z ~ ~ ib.. AM {Jltl z ;fz uiJ J:_ H3 ~½Ai ~ z ¥f=. ~ •ti. 111 

~ 22 ° 

¥f=. ~ ·ti. fi] ~ 22,ff. ~ ~ ~ ib.. AM -Ji' fuJ ~ 5l z -Ji' fuJ J:._ ' J!.. ft 

ITTJ § , 1~ it Jt ~ 4 J.i -Ji' foJ , JL {§ 1i.. it Jt z x -Ji' foJ & y -Ji' fuJ 

J:_ , ~ ~ ~ 1 0 z Jt fl Ji II! tf , J!.. ft ITTJ § 1~ ~ 1t. ~ ft ' ~ ·ti. 

jt_ ;ft. ifrJ jt_ ~ .!~ H3 ~ 0 jt_ ~ ¥t ft it. 14 z ¥f=. ~ •ti. fil ~ 2 2 tf ff3 ~ 

~iiti~."fL80, 81 ° ~~."fL80, 81Jl..~ §J ~½11~ 1m-JJ'%z 

-JJ'%z§MJf3,oo%,M~z*%4~64zkft§M 

*3,•*~~#z%*,&_~~-¾ifrJ.iliz%* 0
•~~ 

~#z%*~~~~#z%*•~aJ"".a•*~~#·~~ 

aj""~~•~~#~•-~'~tiJ""-1f.tf~~~6o 
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£i! - ?Y 1f jw 1Jt B_ij ' ,if_ ¥f,-. 1: •ti. ~ ~ 2 2 '17 -Jf3 Ja ~ -Jf3 ~:k_ &_ fZ. T 

'17 R. j,' 13= 1uT - "jj" ~ p] z ii 1i '§.. -1L , ~ tt rm § 1i % ;& : + * 
JfJ '§.. -1L 8 0 $f "jj" JtJ '§.. -1L 8 1 ° 

+ * % '§.. -1L 801i % ;a + * % ~:k. , ii it + * % '§.. -1L 8 O;f:EJ Ji_ 

1% J;_,{ M 1% ( J.,:-.,( r fi¾- I + * JfJ '§_ -1L M 1% J )c2x, c2y ITTJ -t~ I O il! 

- ffe ~ tw iTTJ § ' + * JfJ '§.. -1L 8 0 1i .i-:-.-( 1R. M:. tt ~:k. !-e ~ 1V z ¾~ 1J-

82 ,tt=J Ji_ it~ ' {§ Ji_ it~ z ~ Af ~:k. ~ ~ 1;, z ¾~ 1J- 821% J,:-.,( + * 
JfJ '§_ -1L M 1% C 2 X, C 2 y O il! - ffe ~ tt ~ B,ij ' -:ku * 1f ~~ JfJ ~ z 

+ * % '§.. -1L 8 0 ;JJ' of i{} ~ {§ Ji_ ~ lt z x "jj" fuJ &. y "jj" fuJ % ;& M:. tt 

~:k. z + * % , Ji -if- x "jj" fuJ J:. 1% J,:-.,( + * JfJ '§.. -1L M 1% c 2 x , -if- y 

"jj" fuJ J:. 1% J;_,{ + * % '§_ -1L M 1% C 2 y ' ITTJ 1T 11J ~:k. !-e #t ~ i!!ic. I 0 

+ * % '.ii:. -1L 8 0 1i ~tf ,if- x "jj" f..J J:. tw -& ~ 1V z -& "jj" JtJ z JtJ ~:k. 

¾~ ~ 8 4 , ~ ,if- y "jj" f..J J:. tw -k ~ 1V z -k "jj" % z % ~:k. t~ 1J- 8 5 ' 

~ ~ i!:l:. ~ ~ JfJ ~:k. .g~ 1J- 8 4 , 8 5 z ~ I~ , rm ,tf_ 3t 5l .g~ 1J- 8 6 1t ~ 

!-e 3t 5l z JtJ ;fk O ~ * ~ ¾~ 1J- 84, 85~ 3t 5l ¾~ 1J- 86 '17 ' ,if_~ 

lt z -tia ti. J?ij Ill ~ fj 9 o Ji. , rm ~ ~ ;tt=J pJ JtJ ~:k. 0 ~ JtJ ~:k. t~ 1J-

8 4 , 8 5 z Jt Ii a 1 y, a 1 x {§ ~ , -:ku ~ 8 mm O ~ JfJ ~:k. ¾~ 1J- 8 4 , 8 5 

z -k Ji. a 2 x, a 2 y {§ ~ , -:ku ~ 3 8 mm O + * JfJ '§.. -1L 8 0 z + * 
JfJ '§.. -1L M 1% tf , x "jj" fuJ z M 1% c 2 x ~ y "jj" f..J z M 1% c 2 y {§ ~ ' 

-:ku ~ 3 2 mm 0 

"jj" % '§.. -1L 8 1 -if- -i&: + * JtJ '§.. -1L 8 o e1 Ill z I& * , §1 + * % '§.. 

-1L 8 o 1% J.,:-.,( rs, 1% < J.,:-.,( r fi¾- ~ 1 + * * "jj" * rs, 1% J ) c 1 x, c 1 y ITTJ iffic. 

I , JE J.-:-.-( 1i1i ~ -i&: + * JtJ '§.. -1L 8 o e1 Ill z I& * z "jj" .t<. -t~ I 0 il! 

- ffe ti tw rm § , "jj" 115 ~ -1L 8 1 ~tf -i&: + * JtJ '§.. -1L 8 o e1 Ill z I& * 
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~ ttl ~ 41m .g~ ~ , rfiJ ~ %1J Elie. I ~ ~ 1m ~ ttl ~ ~ ~ 0 ~ i1:1::. , 

11:- 1ft + * ff3 '!:!.. :fL 8 O ~ III ~ 11m ~ ~ -p -HJ ~ 41m -Ji -HJ '!:!.. :fL 8 1 ° 

-Ji -HJ '!:!.. :fL 8 1 ~ ft ~ ~ 1ft + * ff3 '!:!.. :fL 8 O ~ III ~ ~ ~\ ~ -HJ 

~k. ' -ko Jf-. -lf 4~ -Jt3 ~ ~ + * -Jt3 '!:!.. :fL 8 0 1~ Ji~ ji[ ~ + * -Jfj , 1ft + 

* -HJ '!:!.. :fL 8 o ~ III ~ ~ J~ 1~ -& -Ji -HJ , lL 1~ ft ~ ~ Jt. ~ % ~k. ~ 

-& -Ji -HJ O ~ -HJ ~k. t~ ~ 8 4 , 8 5 -ko R~ ji[ i~ A ta M % ~k. a~ , 1ft + 
* -HJ '!:!.. :fL 8 o ~ III ~ ~ ~\ ~ A iE -Ji -HJ , -Ji -HJ '!:!.. :fL 8 1 ~ A iE -Ji 

ff}o 

1ft + * -]fj '!:!.. :fL 8 0 ~ III ~ 11m ~ ~ pq ~ 41m + * % '!:!.. :fL 8 0 , 

J,.:-). 3{ -~ .g~ ~ 1;, ~ x -Ji fuJ &. y -Ji fuJ ~ 1~ 1iiJ - -Ji ~ -Ji i<. r,!ie, I , JL 

1t 1•J ~:K. i~ 3£ 11] ~ X -Ji fuJ &. y -Ji fuJ O ~ 11J 1':I::. ~ 4100 -Ji -]fj '!:!.. :fL ~ 

~~4A~-Ji%•~ttrfiJ~4l!iiE-Ji1f3,~~~~~~+ 

* ff} '!:!.. :fL 8 0 ~ lie. Nl ~ + * -]fj -Ji -]fj M 1% c 1 x, c 1 y , ff} 4 11:- ~ 

ftl1 ta M ~% ~k. 0 

ii:I::. ~ ~ '!:!.. :fL 80, 81 ~ ~c. I , c.t ~-. .~ *.~a~ , ~ ~f ~ 

~ 4100 -Ji % '!:!.. :fL 8 1 ~ 11m + * -HJ '!:!.. :fL 8 O ~ '!:!.. :fL ~ 1~ A 11m 1'-

~ • ~ - ~ ~ '!:!.. ~ ~ - ~ ~ ~ t ~~AM -Ji fuJ ~ X ~ -Ji 

fuJ ' Jt.. ft ITTJ ~ ' ~ 1t 11J ~:K. i~ ~ 11J ~ X -Ji fuJ &. y -Ji fuJ ITTJ ~C, I 0 

11m '!:!.. :rL ~ -r , 41m -Ji -m '!:!.. :rL s 1 1t 11J ~k ;:~ lt 11J ~ x -Ji fuJ &. y -Ji 

fuJ , 11:- -HJ~~ ii:!:.~ 411!l -Ji% '!:!.. :fL 81 M ~ + * -HJ ~k. ~I&~ -r 
~c. I + * -Jfj '!:!.. :fL 8 0 ° 

-Ji ff} '!:!.. :fL 8 1 ~ x -Ji fuJ ~ _K T b 1 x ~ y -Ji fuJ ~ K T b 1 y tg ~ , 

-ko A 2 7 mm , + * % '!:!.. :fL 8 o ~ -Ji % '!:!.. :fL 8 1 ~ + * % -Ji % M 

1% 'f ' x-Ji fuJ ~ M 1% clx~ y-Ji fuJ ~ M 1% clyta ~ , -ko A 2 
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mm O JJ;I:. >'r , 1Jt + * :ff3 1!f_ -JL 8 o ~ Ill ~ ~ ~ rq ~ 41m -Ji' % 1!f_ -JL 

8 1 ~ Fa1 1% ( f-" r iit ~ 1 -Ji' :ff3 1!f_ -JL Fa1 1% J ) c 3 x , c 3 y o/ , x -Ji' fuJ 

~ Fa1 1% c3 x~ y-JJ' fuJ ~ ra, 1% c3y ,ftl ~ ' j(U ~ 4 mm 0 

IN J1;1:. , ~ ~ •ti. fll ~ 22 Jl-- ;fif" gi t.A x -Ji' fuJ J:. -sr- -fr ~ 21m ~ ~ y 

-JJ'fuJJ:.-Sf-ff~2~~~~~£-JJ'%,.W~~~·~'!f_~ 

~ ~ :ff3 :R ~ 3t. 14 t~ -'Ji- 1-t ~ 1 1m • 1iL 3t. 14 t~ -'Ji- 1 o 1 ° • 1iL it # 

t~ -'Ji- 1 o 1 n~ ~ * lf ,~ it P 1 o 1 1i it ft 11t , lE JL ~ 4 lf •~ .tli 

P 1 o 1 ftil oo , 4it ix -1t 9 o &. ~ ~ ;f;a M m ~:k. ~ ix -1t ft 11t O Jl;c. 11-- , 

nm ~ ii. ~ lf ,~ .ili P 1 o 1 ITTJ -sr- ff ~ x 4 fuJ ~ Jt .ti 1i .ti ft ~ , lE 

JL nm ~ ii. ~ lf ,~ .it P 1 o 1 ITTJ -sr- :fr ~ y 4 fuJ ~ Jt .ti 1i ti it 11t 0 

~ it •ti. fl] ~ 221i 1~ i( tt • -fj[ it 14 t~ fJ- 1014 X -Ji' fuJ ,&_ y -Ji' fuJ 

J:.-Sf-ff8~ITTJff~:R~lE~~%:R 0 ~$:R~~~~~I 

• 1iL it 14 t~ -'Ji- 1 0 1 1-A ll ~ • 1iL it 14 t~ -'Ji- 1 O 1 4 x -Ji' fuJ ,&_ y -Ji' fuJ 

W~%~-~•~it#~-'Ji-~~M:R~%,Ro~~·~3t. 

14 t~ -'Ji- 101 ~ ;fif" ~ rJic. I ra, le ~ x -jJ' fuJ ~ JZ. -t fl xll y -Ji' fuJ ~ JZ. 

-t fly.Jcu ~ 70 mm O + * % 1!f_ -JL 80,&. -Ji' :ff3 1!f_ -JL s 11i J, ~ :ff3 

,R,½~~~~-'Ji-~%~~-,R,~~-~~ITTJ%~~

,Ro~~j(U~-~,~~~~~M~~*o 

fll 3 s 1i j.ffi ~ 1-t ~ * 1t" BA :11 >'r 1t -?t *; ~ , ITTJ ~ fll 3 4 ~ fll ~ 

It 15JZ. -t J:.. -l_. ~ ~ M ~ Jt. ~ fll ~ It 15~ RU :.tJt fll O fll 34 o/ , 

~ 7 $. I ~ M , ITTJ Mf ¥f,-. ~ ·ti. fll ~ 2 2 Nt /Jo ~ ti ~ ~ ti * I.Jt 
~ 0 ~ JZ. -t J:. ~ -f_. ~ 11-- , ~ ~ mt Iii 3 3 ITTJ ~ BA ~ -f_. ~ ;f;ij M , 

!NJ!;l:.4fi&~~-'Ji-tt~~M~~'ITTJ-~8A~M~~~JZ. 

-t O ti Iii ~ It 1 5 1f:{. 1~ fl] 3 Pff ~ ~ ~ ~ It 1 5 , ~ 1~ ffl ~ J'1 :tt 
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10 ° ½-JfJ;R.g~5f-84, 85z)tli_aly, alx~~6 mm, ½%~k 

.g~ 51- 8 4 , 8 5 z ft li. a 2 x, a2 y j(o ~ 1 3 2 mm O + * -Jf-3 ~ ::fL M 1% 

c 2 x, c 2 y j(U ~ 8 mm O Jl:t 9}'- -jj' -Jf-3 ~ ::fL 8 1 z JZ. -t b 1 x, b 1 y ~ ~ 

5 0 mm O + * % -jj' -Jf-3 ra, 1% C 1 X , C 1 y j(U ~ 7 mm a Jl:G 9[' ' -jj' % 

~ .JL M 1% c 3 x, c 3 y j(O ~ 2 0 mm O l]- ½ , Rtl 1J£ 1'- 1ft Jt 14- .g~ 51-

1 0 1 z fZ. -t f 1 x, f 1 y j(o ~ 1 4 0 mm O 1~ !ll 3 5 F/f ~ z ¥f-- ~ •ti. !ll ~ 

2 2 1f , -;/j' -Jf-3 ~ ::fL 8 1 ~ ,tgi ~ ~ ~ JZ. -t .g~ 51- 0 t:J. T , ~ JZ. -t .g~ 

51- ~ a~ 1R. Jfl $!- -jj' % ~ ::fL ,tgi M z tf ~ 8 1 ° 

Ii 3 61i Jj ~ .iJ"" Jfl 1,t --$-. 1f BJi :11 9}'- 1t 4(E. % ~ z Jt- 1e. lll ~ Ji 1 5 

z m iJL lll O Ii 3 6 1f ~ T $. ~ ~ M , ifiJ ,!ff ¥f-- ~ •ti. Ii ~ 2 2 Nt -/Jv 

.i4 ,tJ. ~ -Jj ~ * I~ ~ 0 ,t£ ~ llJ 3 4 F/f ~ z lll ~ Ji 1 5 ft J.i z .g~ 51-

11- -tc. -t§ M 1-f~, ifiJ11.~BJi~ Mz-#4:~ 0 t~!i ~It 15~1~li 

315/f ~ z lll ~ It 15 , .iJ"" 1t. m ~ J4 ft 10 ° llJ 3615/f ~ z lll ~ It 

1 5 , Jt- ¥f-- ~ ·ti. Ii ~ 2 2 ~ llJ 3 4 F/f ~ z ¥f-- ~ ·ti. llJ ~ 2 2 Jl- ~ ~ M 

z -Jf-3 ;R O Ii 3 6 F!f ~ z ¥f-- ~ •ti. !i1 ~ 2 2 -Jf-3 Ji§.. ;pi tt. ~ ::fL 1 2 0 ° 

½ ~ ::fL 1 2 0 1i ½ .g~ z pq ~ ~ 4 1 8 0 li. z J, ~ -Jf-3 , ~ .iJ"" ~ ..iE 

J, ~ % 0 --$-. 1f 4(E. -Jf-3 ~ z ½ ~ ::fL 1 2 0 1i ~ -jj' -Jf-3 , Jl.. fflt ifiJ '1; 1i 

*-;/j'-Jf_joft-;/j'-Jf_j1f~¼..iE-;/j'-Jf_jo~-ffe~~~BJi,½~~ 

1201i J.-Y. x-jj' tfiJ J:_ if -fr z Ffu :rl ~ y-jj' tfiJ J:_ if- 4-t z Ffu :rl ~ k. z 

..iE -;/j' -Jf-3 , ~ ft -;/j' % z ½ ~ ::fL 1 2 o ~ ~ ~9- ~ iT t 1J ~:k. ~ M z .jij 

k. z !~ jt1J ·ti. * jljje, I 0 

~ Jl- ft ifrJ "1; ' ¥f-- ~ •ti. Ii ~ 2 2 Jl- ~ ~ J:,/. x -jj' tfiJ J:_ if 1T z Ffu 

±l $!- y -jj' tfiJ _t_ if- 1T z Ffu :ii ~ k. z iE -jj' -Jf-3 , % ix. -tJJ T 4100 ft -;/j' 

% ( ~f ½ ~ .JL 1 2 O tJ. if- 1T ~ Jt- - ±l z lt ~ 51- i§.. - -f z ft -;/j' % ) 
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z Jt3 M:k. z Jr- 1:rr. it 14 .g~ ~ 1 o 1 ° t~ If- 1:rr. it 14 .g~ ~ 1 o 11i -{±_ m jJ! 

4 100 tJJ r .g~ ~ 4 If- 1iL it 14 {}~ ~ 1 o 1 z ~ ±l .g~ ~ ~ ;ff 1 100 , ifrJ 

1t. tJJ r z - ±l ~ Jr- 1iL it 14 .g~ ~ 1 o 1 z ±l - ~ z ~:k. ~ r i!8c. 

I,ifrJ~~&~*4-Z.4~~~%&:z.%~ 0 ~½,4~ 

tJJ r z {}~ ~ , Jt- tf ,~ 1iL I § If- 1iL it 14 .g~ ~ 1 o 1 ~ ±l z tf 

Jt , f.iJ 1F- 1n. it 14 .g~ ~ 1 o 1 z tf ,~ 1n. I P 1 o 1 J.ij III z J.ij 4 f..J -

4'~~Mz~8~~I~~8z~I 0 4~~Tz~~ 

~ If- 1n. 3t 14 .g~ ~ 1 o 1 z ±l - ~ z ±l ~ R. -t , ~ ~ IL 12 o ~ ~ 

z 2100 ±l tf z - 4 ±l z R. -ti§ ~ , tt 1F-1iL 7t 14 {}~ ~ 1 o 1 z ±l 

~ .a z jf: {/.J R. -t , 1i ~ IL 1 2 O z ~u jJ! ~~ ~ z 2100 jf: tf z :11 -

4 ~ z R. -t z l/2:z. R. -t 0 

t~ 1F- 1iL it 14 .g~ ~ 1 o 1 ~M ~ Jt- tf ·~ Jt P 1 o 1 1i Jt tt l1i- , ~ Ji. 

1i -{±_ tf ,~ Ji!i P 1 o 1 J.ij III , 4ij:- ~Jt ~ 9 o Ji. & ~ i§ M % ~ z ~Jt ~ tt 

*1i- 0 ¥f- it ·ti. fl1 ~ 2 2 ~ ;ff Mt :.ti ti If- 1iL it 14 .g~ ~ 1 O 1 ix .&. ~ 1F-

1n. it 14 {}~ ~ 1 0 1 ~~ ~ X 4 raJ ,&_ Y 4 M ~ ff #4- ft.} Z :fl ti ff {ff lp

,fi[_ it 14 .g~ 11- 1 o 1 a , x 1L ~ y•J ifrJ % & ;t§ M M:k. z % ~:k. 0 ~ ;ff it!:. 

*1 % M:k. z ~ it ,ti. fl1 ~ 2 2 z [11 ~ Ji 1 5 , uJ"" ~ 1~ fl1 3 FIT ~ z fl1 

~ Ji 1 5 ifrJ M t~ !~ 1t. ffl , Ji. uJ"" ~ -¼ t~ fl1 3 5 PIT ~ z fl1 ~ ,f 1 5 ifrJ 

i=l & 14 ft 10 ° Jp- 1ft 3t 14 {}~ ~ 101 z x 4 fa) z R. T fl x,&_ y 4 f..J 

z R. -j- fly~~ 70 mm 0 

J:-" r tJl. B_ij Ill 3 6 Mr ~ z [11 ~ Ji 1 5 J!. ~ ft Z ~ ~ ' ~ ~ IL 

1 2 o 1i iE 4 % 0 Jt3 & ~ 1F- 1iL it 14 .g~ ~ 1 o 1 z ~ tJJ r .g~ ~ & ~ 

-& ±l ~ ~ IL 1 2 Oz - ±l ;f;§ M R. -t , ~ii ±l ~ ~ IL 1 2 Oz - ±l z 

112 R. -t z -& 4 Jt3 ° ~ tJJ r .g~ 11- 1t. -& ±l ~ If- 1iL it 14 .g~ 11- 1 o 1 
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z~-&~~I 0 A~*~M*~~-~~T#~z~~ 

ic:. 1t- .:g~ ~ 1 0 1 ~ tt {$}. z tt {$}. ~ 1iL ic:. 1t- # ~ 1 0 1 a JE 11] ~ ij;J ~ 

{§ M ~k z ~ ~k ' t1J" ~ 1~ Jf; ~ iE.. -Ji" * ~k z ~i tt '§.. .JL 1 2 Oz Ill 

~ Ji 1 5 ° ~ '§_ .JL 1 2 0 z X -Ji" fa) ~ JZ. -t g 1 X ,&_ y -Ji" fa) z JZ. -t g 1 y 

{§ ~ , :sea J!i 4 0 mm O ;$.. 1f ~t -]fJ tm ~ '§.. .JL 12 0 {El ~ ~ ~ K -t .:g~ 

~ 0 l-A T , if B{f ~ K -t .:g~ ~ 1~ ffl ~ '§.. .JL 1 2 0 {§ ~ ~ +f Mt 0 

Ill 3 7 1i I~ iF t1f ffl +f ;$.. 1f a~ JJ 7r 1f ~t % tm z Jt. fu Ill ~ Jt 1 5 

~ ,¥if :+JL Ill O Ill 3 7 it J!i -Y ;$. ~ * M- , ~ ~t ~ it ·t1- Ill ~ 2 2 f,{1 /Jv 

- #ti.~~.~*/¾~ iF O 4 ~ Ill 34 PIT iF z Ill ~ Ji 15 tt JJi z .:g~ ~ 
tt. -tc. {§ ~ tf iJJt , ~ 11. t>l a~ ~ ~ ~ t-14: x½ 0 ~ Ill ~ Ji 1 5 1µ. +~ Ill 

3 PIT iF z Ill ~ Jt 1 5 , t1J" 1~ ffl ~ ~ ft 1 o O Ill 3 7 PIT ~ z Ill ~ Jt 

1 5 , Jt. ¥f,. it ·I± Ill ~ 2 2 ~ Ill 3 4 PIT ~ z ¥f,. it ·t1- Ill ~ 2 2 -Jl.. if ~ ~ 

-

z % ~k 0 

Ill 3 7 ffl iG z ¥f,. it ·t1- Ill ~ 2 2 ,t; ~ ~i tt '§.. .JL 1 2 1 ° ~ '§.. .:fL 1 2 1 

1~:fi.tl!i.-f~~k%~~~1i~ah~j!_~, A.&%~C~JtJz2~ 

C ~ ,t; .:g~ 1 2 5 , 1~ L!!J T z 1fl1 ;f:g tt ~ ~l I ' ~ C ~ Jt; %~ ~ it ~ 

%~ l-A 1i ,ti_ ~k z j!_ ~ .:g~ 1 2 6 j!_ it ~ *) ~k O i!:I:. 8 Jf; ~k ~ ~ '§.. .JL 

1 2 1 1~ l-A - -Ji" z C ~ -]fJ .:g~ 1 2 5 , ~~ ~ Jt. fu '§.. .JL 1 2 1 z j!_ ,it .:g~ 

1 2 6 , 11-- -i6t A - -Ji" 1fl1 z L!!J .:g~ z ~k tm T ' 10C ii:!:. ~ ~ ~ ~ JW, -l~ 

;t z #l J!tl ·t1- g,ije, I ~ % ~ 0 ~ C ~ % %~ 1 2 5 z ~ ti. -f~ * .:g~ ~ .&. 

~ j!_ Jt .:g~ 1 2 6 11-- X -Ji" fa) ~ y -Ji" fa) J:_ f ;fj- 0 

~ -Jl.. ft ~ §° ' ¥f,. it ·t1. Ill ~ 22-Jl.. if § l-A x -Ji" faJ J:. f -1-t ~ ~ 

rt~ y-JJ" faJ J:. + ,{-t ~ ~ ~ $ ;t z iE.. -Ji" Jf; , ~t 411!1 i~ ~k ~ %~ ~ 

faJ ftij -Ji" faJ 3t 11] ~ tJJ ~ il&J ~ ~k Jf; ~k z ~ 1iL ic:. 1t- .:g~ ~ 101 ° ~ 
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i~ z t~ ft- 1i 5 100 ~ -f~ AA. t~ ft- ix 4100 ~ uh t~ jt_ J!i , FA. Ji- ;f:Jt_ Ji£ Jp.. 

1iL jt 14 t~ ft- I o I z pq 7i , niJ ~ J~ ~k t~ ft- z JZ -t ~ + z -JU 

~k ' JOC 7r 1Jttl z ·* -f~ ;ik. t~ ft- i{} Ji- Jr- 1ft jt 14 t~ ft- 1 0 I :.t.. ±§: niJ ifil?.. 

I , it 11:. Jr- 1ft jt 14 t~ ft- 1 o 1 tf7 fuJ 7r -:Ji Im ~ 0 Jr- 1ft Jt 14 t~ ft-

1 o 1 ix -JU m.. 11:. tf7 ,~ Ji!i P I o 1 1~ x x t~ - ft z n: ~ -JU t~ ~ z -:Ji 

A. ' niJ -Jfj Ji£ 1~ x 7i fuJ §J.. y 7i fuJ J:_ -if- 1T z ~ it ( * 1f 4\!!. -JU ~ tf7 

~ s 100 ) .tt i~ AA. t~ ft- ~ it !~ ~ uh niJ jt_ Mi , fuJ ~ -:Ji fuJ - -:Ji :tlfl 

.,itfuJ~@7ifuJ*7i•Az~~;ik.o 

tt 1r- 1ft Jt 14 t~ ft- 1 o 1 ijm ~ ~ tf7 .~ .,Ji P 1 o 11i .,Ji it *i , it Ji. 

1i 11:. tf7 •~ .ft P 1 O I~ II] , -4ij:- iJt ~ 90 & Ji£ ~ ,tg M -JU ~k z .oft~ it 

*1i- 0 ¥f- it ·t:l ~ ~ 2 2 J!- ;/if x JL it 111 ii tt Jr- 1ft Jt 14 t~ ft- 1 o 1 ix 

}l ~ Jr- 1ft ,7L 14 t~ ft- 1 Q 1 1±- X 7f ruJ }l Y 7f ruJ jf f1§_ -Jfj Z :fl ti j.f {1§. 

Jr- 1ft Jt 14 t~ ft- 1 0 1 a ITTJ -JU Ji£ ,f§ ra, AA. z -JU AA. 0 ~ il:6 ' ~ it ·t± ~ 
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- Ji ' Jl £ t}t_ ..iE -Ji -Jf} 2 5 Z ~ :il l-A ~ 1t ~ x -Ji fuJ ,&_ y -Ji fuJ Z 1~ 

1"iiJ - -Ji z -Ji i( i!!il I O ~ k Ji -Ji 1f> il ~ 3 11i 4 =-.k. i!t ~ 1f {,i- , 

ifrJ £ ~ ..iE -Ji *> 2 5 z lf ·~ i!., .'f.!i tt {-ffl- • £ ~ ..iE -Ji -Jf> 2 5 z 21~ tt 

Pl it ~ JJ1J i!i it tt 1-ifi- , ii ii! £ iJ! ..iE -Ji *> 2 s t:f7 ·~ , iFiJ -f- -fr ~ 1£ 

1"iiJ z :i! z 21~ lt it ~ JJ1J i!i ,it tt {,i- 0 

*>~-P--;1:f i1:t:.~aftt1t> [II ~30~kft-:li-Jt> [II ~3Iz~il ~ 

1 2 z [II ~ ,,t 1 5 , 1~.l "t9: [II ~ ,,t 1 5 ~ 4½~ ~ J:~ z uii ;rt 1!., 1 et , -P.-

;1:f *> ~ ~ ~ it •ti- 111 ~ 22 z ~ ~ z uii ;ti ( J-:t. T fjj. i!., 1 111 ~ uii 

;rt J ) ~ 0 . 6 £J. J:. z Uil ;rt t;l:. 0 

~ - f< -Ji 1f3 -i½~ ~ 3 4 z Jt & a 1 y ~ ~ .:::... f< -Ji -Jf> -i½~ ~ 3 5 z Jt 

& a 1 x,fbt il:l:. tel ~ , ~ 1!., 0. 0 5 mm J-J. J:. ' 10 mm J-J. T • ~ - -fc 

-Ji 1f> .g~ ~ 3 4 z -fc & a 2 x ~ ~ .:::... -fc -Ji -Jf} -i½~ 1J- 3 5 z f< & a2 y -1.&. il:l:. 

ta * , ~ 1!., 1 mm tJ. J:. , 1 0 0 mm J-J. T O ~ ;f- ~ - k Ji A Pl 

-=- Pl 1tJ 4 2 z Jt Pl z r• F1 :ii -fc & , ~ ~P ~ :ii t:f7 z m- ~ x -:Ii fuJ z 

:ii t/.J -k & a3 x ~ i~ ~ y -Ji fuJ z :il t/.J -fc & a3 y -1.&. il:l:. ta * • ~ 1!., 

o . 1 mm tJ. J:. , s o mm J-J. T , ~ - k ft Jt Pl -=- Pl -Jf> 4 2 z i4 :il 

z uh ~ -=¥- ffil. R 1 ~ ~ 1 mm J-A J:. , 1 0 0 ni m J:J. T O ~ Jj1J j!_ -~ ~ 

- k ft Jt Pl ~ Pl *> 4 2 z i4 :ii z 00 3}(\. t:f7 •~ %Ji ~ ~ - k Ji Jt Pl 

-=- Pl *> 4 2 z it :ii ~ JI#t; z 2100 lt it t• ~ z Pl & e 3 i!i s & t-" J:. , 

4 s & i:J. T O 1i:- x -Ji fuJ ~ .ti- z 2100 a M *> [II ~ 3 o z ~ ~ - * -Ji 

,Jfj .g~ ~ 3 4 rai Z le ,. c 2 x • ~ y -Ji fuJ J:. ~ {i. Z 21~ a !ft ,Jfj [II ~ 

3 0 Z ~ ~ .:::... f< -Ji 1f} .g~ ~ 3 5 rai Z le ,. c 2 y ,f,&. il:l:. ta ~ • ~ J!., 0 . 1 

) )5570.doc - 78 -Petitioner Samsung and Google Ex-1004, 0563



200723596 

-

-

nun f,{ J:. , 100 mm J-A T 0 

tt 9r , £ ~ iE -jj" % 2 s z x -jj" fuJ z JZ. -t b 1 x ~ Y -jj" fuJ z JZ. -t 

b 1 y 1Lt il:r. ;f:a ~ , ~a ~ 1 mm J-:{ J:. , 100 mm J-:{ T O il:r. ~ ,£. ~ iE 

-J; H3 25.z ½ JZ. -t blx, bly1~ k ~-J; H3Ill~31.zx-J; fuJ JZ. -t .&. 

y-J;fuJJZ.-t O ~;e-~.:::....k~lt~-==-~%27.zlt~z~±l-& 

Ji ' iJJ' E!p m it if .z i{;- if" x -J; fuJ z ±! ~ -& Ji b 2 x ~ j{} ;f- y -J; fuJ 

z ±l ~ -& Ii b2y 1Jt il:r. ;f:a ~ , -ko ~ 0.1 mm J-:{ J:. , 50 mm J-:{ 

T ' ~ .:::.... A.~ _a ~ -==- ~ H3 2 7 z # il z eh $ -=F- 1~ R2 ~ 1 mm 

.C,J. J:. , 1 0 0 mm J-A T 0 

tr. 7r , & Af H3 !11 ~ 3 o ~ A. ~ -J; % Ill ~ 3 1 M z M fi~( ( t,,t. r 
~& ~ 1 & M -JJ H3 M z M fj~( J ) z )t Ji JZ. -t c 1 , ,{£ Jrk / 1-- )t Ji 

JZ. -j- c 1 min~ Jrk A. Jt Ii JZ. --.j- c 1 max .z M ' ~ M fj: -Z ~ 1+ -J; fuJ 

J:. it. ~ Jtl?.i ~ 1t O & M -JJ M M z M fj: .z Jrk /1" Jt Ji JZ. -t 

c 1 min , 1i ~ ~ ~t H3 Ill ~ 3 Oz~ -& -J; H3 .g~ 1} 34, 3 5 z -& Ji -JJ 

fuJ z ~ if .z k lk -JJ M Ill ~ 3 1 z JZ. -t , ~ ~ o . 1 mm .c,,t. J:. , 2 o 

mm .C,J. T O ~ M -jj" * M -Z ra, f,5i -Z JOC k Jt Ji JZ. -t C 1 ma X ' 1~ i{;

;e- ~ff ~ k ~ .a. ~ -==- ffl % 4 2, 2 7 .z _a ffl -=f t,,t. .:::.... ~ 1} z _a * 1ir. 

I z JZ. -j- , -ko ~ 0 . 5 mm t,,t. J:. , 5 0 mm .C,,t. T 0 

-ko il:G , ffi:. Af -J; H3 ra, z ra, f;+: .z Jt Ji JZ. -t c 1 , ,{£ ~ ra, r,+: z ~ 

1+ -jj" fuJ J:_ it. ~ J~ ~ 1b O ffi:. ~t -jj" H3 M -Z ra, f;+: -Z )t Ji JZ. T C 1 -Z 

~ { b $ Li C 1 ~ ~ 0 . 0 0 1 .l,:{ J:.. ' 1 0 .C,J. T O ~ M -jj" H3 M -Z M fj: -Z 

Jt Ji JZ. -j- c 1 _z ~ 1b $ Li c 1 , ~ j{} ;f- & ~t HJ !11 ~ 3 0 _z ±! ~ ~ 

Jr- {ft JZ. -t -Z ffi:. Af -jj" M M -Z M f;+: -Z Jt Ji JZ. T C 1 -Z ~ {b ;_ 0 il:G 

7r , ,,f-. 1r ~<!!. H3 ~ z ~ 1b $ Lie 1 it 3JF ;ta fiiJ , 1i FA. ;f- § Jrl /1" )t 
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~ 1c $ ~ c 1 .t-:i. ~ i<. ( 1 ) * * iF O 
/~ i<. c 1 ) tJ:i z 1i ti k , .i:;. ~ 

A (2);R iF 0 

[ti 1] 

~cl= clmax-clmin 
k 
-

2 

k -(a2x-alx _ 3 ) (a2y-aly _ 3 ) 2nR1 
2 2 03 - ax + a y +( ) 

360 

... ( 1) 

... (2) 

¾ -:Ji" 1f3 t~ 5J- 3 4, 3 5 z Jt Ji a 1 x, a 1 y j(O ~ 1 mm , ~ ¾ -Ji"" 1f3 t~ 

1)-- 34, 3 5 z ¾ ,6t a2x, a2yj(O ~ 20 mm , ~ ~ ~ - A. Jk 1i ~ E.. 

~ 1f3 421i ~ z ~it¾ ,6t a3x, a3yj(O ~ 6.5 mm ' # :it .z. db$ 

-=¥- 1~ R 1 ~ 6. 5 mm O 1-'F ~ X fflt. 10 .z. 1?& ~~ tf ~ z 1t ~ i.OC ~ $ ~ 

~ ~ ..:::. A. J~ 1i ~ E.. ~ 1f3 27 1i ~ z ~ it ¾ ,6t b2x, b2yj(O ~ 

10.5 mm, # :it .z. db$ -=¥-1~ R2~ 10.5 mm O 1-'F ~ X ft 10.z.1?& 

~~ tt ~ .z. 1t ~ ,'It ?fJl $ ~ UHF~ t,'ff- ~ , ~ tt -Ji"" 1f3 M z M f;+: .z. 

}{_ -t C 1 max j(O ~ 2 mm ' ~ 1c $ ~c 1 j(O ~ 0 .15 ° 1-'F ~ X tt 10 

z 1?& ~ tt ~ .z. 1t ~ i.OC ~ $ ~ UHF~ t,'ff- a~ , ~ M 1f3 ill ~ M .z. 

M lWJ c2x, c2yj(O ~ 7 mm 0 
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a~ , ~ -k 'J; -]fJ .g~ ft- 3 4, 3 5 z }t li. a 1 x, a 1 y ~ ~ 0. 5 mm , ~ -k 

'J; -]fJ ~~ ft- 3 4, 3 5 z -& li. a2 x, a 2 y ~ ~ 1 7. 5 mm , ~ ;e. ~ - ;k 

Jlll ~ ~ ~ -ff342}l ~ Zr-Tu it-kli.a3x, a3y~ ~ 5 mm' #it 

z llh $ 4=- 1fil. R 1 ~ 5 mm 0 11 ~ )4 ft 1 0 z t:&. ~x_ it ~ z 1: ~ 5£ 

~Jl$~2.4 GHz~~a~, _£.iJ!iE.'JJ-Jf325.z.R..-tblx, bly~~ 

20. 5 mm ' ~ ;e. ~ .=... ;k ~ A ~ ~ ~ -ff3 2 7 A ~ z r,Tu it -& li. 

b 2 x, b 2 y ~ ~ 8 mm , # it z llh $ 4=- 1fil. R2 ~ 8 mm O 11 ~ )4 ft 

1 0 z t:&. ~x. it ~ z 1: ~ 5£ ~Ji $ ~ 2 . 4 GHz ~Ji ~ a~ , ~ ~t 'JJ -JfJ 

M z M Fi z Jt li. R.. -t c 1 z ~ ,. J-. Jt li. R.. -t c 1 min ~ ~ 0 . 5 

mm' :iocAJtli.R..-tclmax~~l.7 mm, ~1t.$~cl~~ 

0 . 1 4 ° 11 ~ )4 '.tt 1 0 z t:&. ~x. it ~ z 1: ~ 5£ ~Ji $ ~ 2 . 4 GHz ~Ji ~ 

a~ ' ~ ~t -JfJ 111 ~ M z M l% c2x, c2y~ ~ 2.5 mm 0 

.Jl.1ff -Jf3 m. ~ ¼ i!:6 tt ~ ~t-Jfft 111 ~ 30~ A J5t 'JJ -Jf3 111 ~ 31.z ~ 

¥t- 1: •ti. 111 ~ 2 2 z 111 ~ Ji 1 5 z )4 ft 1 0 , uf i! J1J ~ Jl. 1tf ~~ 1K 111 

3 z 111 ~ ft 1 5 z J4 ft 1 O ;f:a M z ~i. * 0 i!:6 9r , 111 4 O ll 111 4 1 z 

111 ~ ft 1 5 , ~ ¥t- 1: •ti. 111 ~ 2 2 i:J-7 , ~ Y - ~~ ft- z 111 ~ Jl. ;1f ~ 

¼ llh ,tt ~~ ft- z 91'- -JfJ -ff3 ~k 0 * if 4\!!. -JfJ ~ ~ .g~ z ~ 1: ·ti. 111 ~ 2 2 

Jl. ;1f ~ ¼ llh tt ~~ ft- z 91'- -ff3 -JfJ ~k O tt ~ 1: ·ti. 111 ~ 2 2 ~ ~ t ~ 

5£ a~ z # iR 1: ifit ;fi:_ llh ,~ ~k .g~ ft- J11Jl :fl] ~ ifit f/J 0 

i!:6 9f' ' * 1f ~ z ~ 1-t!!. if 4\!!. -ff3 ~ z Ji ft 1 0 z ~ Ji it ~ ' ;Jj' 

uf ~ 111 1 l-A 9f' Z ~ ft ~ 3½ 0 

111 421i IJt iF * ~ ~ Ji >11'- if ~ -ff3 ~ z )4 ft 1 Oa z -if1] mi 111 ° 

Ji ft 1 0 a ~ 111 4 2 Pfr iF ' uf it m. ~ 1: ~l& 5£ A ~t 1>'1 j@ 1t{ Jf Jfi 

~: ~-Jtrii&ttft14, 111~ft15, ~=-llrii&ftft13, &M 
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1&~7f3~M 12,&.P.i!i½M 11 ° ~-P-raftM 14 ... Ill ~M 15 ... 

~.:::...P-raftM 13 ... &.Atl&~7f3~Jt 12,&.P-i!i½M llz~M~ 

~~z4a~M 0 ~~~~-~'~of~~~Mztt* 0 

Ill 4 2 z 7f3 ~ t:t1 , 4 ~ Ill 1 it J.t z ;ti ~ J:.. 1:t tc. ia M tf 1Jt O * 

-1t 4t % ~ t:t1 , ~ - a ~ .:::... P-r a • M 1 4 , 1 3 of 1~ m M t¥ z rr 

anJt,~ofA~MzrrattJt,*ofA~Mzrran 

M 0 rrattM~~~~-a~.:::...,~ofA•Mz¾Jt 0 of 

A~*WJt,*ofA•ttttJt,~ofA•½~~¼ 0 *of 

A ~ Jt ¼ -lt.u 1!. ~ z 111 4 4 faJr ~ 0 

Ill 4 3 ~ ~ ~ * ~ BJ} 17 >'r jf 4t 7f3 ~ z ~ n 1 0 b z %11 00 Ill 0 

~ ft 1 Ob~ Ill 43 P}f ~ ' of* Jf. :ift. ¾ : 1jt - P-T a ft ]t ( ~ ~ ~ 

rranM13o)-- 111~M1s ... ~.:::...rranMc~~-i1-1anM 

14)-- ~~WrattMC~~.:::...Jlr~ttM13)-- &.Af1&:te\%~M 

12aP-i!i½M 11ITTJ:tt~ 0 ~~P-ranJt 130~~ -a~.:::...rr 

a n M 1 4 , 1 3 M t¥ :1:~ 1~ P-r a n M , of A * ~ # ~ of A • •t± 

# 0 111 ~M 15 ... ~ -P-rfftttM 14 ... ~ .:::...rranM 13 ... &.At 

I&~%~ M 12,&. P-Ji ½ M 11 z ~ M ~ m ~ z -1t 4t 7f3 ~ iEl M 0 

Ill 4 3 z 7f3 ~ t:t1 , ,:f£ ~ 111 1 it J.t z ;ti ~ ..1:.. 1:t -tc. ia M z tf We. 0 

*-1t4t%~1', ~-a~.:::...JtrfftttM14, 13~~~i1-1an 

Jt 1 3 o , or 1~ m M t¥ z rr a n Jt , of A M - 100 P-r ~ n Jt , 

*ofA~MzrranM 0 

111 4 4 1~ 1-Jt ~ * ~ BJ} 17 >'r -1t 4t *3 ~ z ~ n 1 o c z %11 oo 111 ° 

~ ft 1 0 c ~ Ill 4 4 P}f ~ ' of 4 ~ §I ~ • f,t. A At 1M ~ * Jf. :ift. 

¾ : Ill ~ Jt 15 ... rr ~ n Jt 208 ,&_&.At I& :k\ 7f3 ~ Jt 12 ° Ill ~ 
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ft 1 5 ll &. At I& * JfJ #j_ ft 1 2 z ~ Ji A #if jll£ z i4 ~ ,t§ M , il:r.. 

9r ' Jl'r ~ ft It 208.Jto R~ 1li , 1t @. ½ -1F ¥t- it •t:l zit -fr~ Ji ll I 

~~ttftlizJi,~~~~-#j_,~~~~~Mz~* 0 

fil 4 4 z JtJ ~ i:r , 4 A fil 1 ft J.t z 4 ~ J:.. ·a. tc. ;t§ M 14 Wl O * 

T ~t % ~ i:r , rr a ft Ii 2 o s ~ ~ m R~ ~ ~ Jl'r ~ ft Ii 1 4 , 1 3 * 
* T JJt 0 

i1:c. >1r , ~;J * ~ JtJ ~ z • rt i:r , iJJ' ~ WI- ~ rr ~ -tt. Ji 1 4, 1 3 , 

20, 208 71"" >i1J r J:.A J, Ji 1b O il:r.. 9r , ~ JfJ ~ z i4 ~ i:r , ~ Ji 

12~16, 20, 208iJJ' ~~I& m .ft-½ ~1J Jill Jl tf ft (PET.l»t * )inJ 

*~~'~94rkiJJ'~~4~~~/iMz3½~/ii:r~¼ 

-frt##ll~tt##z#~-~,ITiJ•~rr•~*z~~ 

i4 #j_ 0 4t >i1J k &. At r& t~ JtJ #j_ Ji 1 2 z 1lL ~ 1t ~ J:J 3i z ~ * , 

mJ~~•m~tt##4#j_z)i~~½~tt##z/i 0 

**~z~~T~JfJ~,~Xft~½#f~~-T~%~ 

i:r z&.At r&*JtJ#j_/f 12, il:r..9~½&.At r&*JtJ#j_/f 12zX 

ft iJJ' ~ ti Jj'j_ 4 A ~ ;:::_ rr a ft If 13 ~ Jt'r a tt ft 208 z ~ ~ i,.t. 

A M 1Jt1 ( fiJ 1 , fi] 4 2 , fi] 4 3 ll fi] 4 4 z J:.. ~ ) z {§ &. 1Jttl ( ~ 1 , ~ 

4 2 , fil 4 3 ll fil 4 4 z r ~ ) z ¾ uiJ t~ , ~ ~ • ~ t ~ i,.t. ~ ~ 

-t:l tis z ,W,; ~ ii. 1t • 14:- 5 7 z iiiJ J:.. 0 ,W,; ~ ii. 1t i4 14=- 5 7 -!to iJJ' ~ • 

~A&.M~t~JtJ#j_Ji 12,t§ Mzt4rt, ~iJJ'~~m½lit&* 

*TJJt · i1:c.at~t1JA-t~I&.At~*%#j_ft12z4¥t*1Mz 

~± * 0 

**~~~~~m~•••&zlt~·*~m~••~ 

1iz=w1ft1x.•~•*. Atta, i•~~, i•~~11tiA~ 
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~~~-#~~.,~~«ff~~&•~*o 
~Ttt~T~~a~-~~-~&tt~~~M* 0 ~T 

~~~-~*~~~~-tt~ffe'~*•~~~~~~ 

i!:6 0 

* 1 ~ ~ -.- -at 171 1 ~6 a 1;:t. • 171 1 a 2 ~~ii~ ~ tt 1* Jg * * 
Mffe 0 *l*ffe~~Xft, • •m,IJ(,Xft~RJt.&~~ 

i!!•ff ~1-t (~ ~ ~1-t) 0 

[* 1] 

~~x• • •m,IJ( 
X~RJi. ~~ia.1-t 

(mm) 

T-at17tl 1 ~ • 19 3.0 0 

-}f-at17tl2 ~ • 28 3.0 0 

lf ~1713 ~ • 25 3.0 0 

-.-~1714 ~ • 3 3.0 0 

-.-~1715 ~ • 3 2.7 0 

lf-at17tl 6 ~ • 3 2.1 0 

1;:t.• 1711 jji - - X ,~ .. , 

l;r.-1712 ~ - 2.0 X 

0 : ~ 11; .if.£. $_ 5 C ill .t:.J. J:.. 

* 2 ~ jl ~ -.- ~ 171 1 ~6 '=r ~ ~ - a ~ .::::.-. J!T a • 1t 14, 13 ~ 

a ~ ~ IJt ffe O Mf ~ - j!T it ft It 1 411= ~ ~ it ft It , Mf ~ .::::.-. J!T 

a• 1t 1311= ~ 1t 1r • 1t O * 2 JJt ffe 11; - a~.::::.-.~ it• 1t 
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14, 13 ~ Jt Z J1- lt ' ii ti {l=J it ft it ~ it Z if it%~ B 1 ,&_ ~ ti %~ 

t 
II J:A ,&_ ii it {§ it ~ ¥f- ¥ ;z_ 1f ti %~ µ 1 ,&_ ~ it %~ µ 11 0 

[* 2] 

i1:Jffiffl~A 
1f~171 (IE~ ~It ~f1} 11-lt #jf;4 B' B" µ' µ" 

H3 ~k.) 

~- }lT ~Kit 0.5mm SBS 13.6 1.3 1.4 0.5 
1 IE 19 

~ -=-rr ~ tt It 2.3 mm SBS 3.5 0.0 1.0 0.0 

~-}lT~ttlt 0.3 mm PVC 21.6 1.0 1.2 0.3 
2 ~28 

~ .::.. }lT ~ tt Jt 1.8 mm PVC 4.0 0.1 1.0 0.0 

~-rr~ttlt 0.5 mm SBS 15.6 0.6 1.3 0.5 
3 IE25 

~ .::..}lT ~ttlt 2.0mm SBS 4.6 0.1 1.0 0.0 

~-rr~tt.Jt 1.0mm SBS 12.3 0.7 1.3 0.5 

4 IE 3 
~ .::.. }lT ~ tt Jt 1.75 SBS 4.6 0.1 1.0 0.0 

mm 

~-}lT~tt/t 0.5mm SBS 15.6 0.6 1.3 0.5 
5 IE 3 

~-=-rr~ttlt 2.0mm SBS 4.6 0.1 1.0 0.0 

~-}lT~ttlt 0.4mm PVC 25.8 1.3 1.2 0.3 
6 ~3 

~-=-rr~tt.Jt 1.7mm PVC 3.5 0.0 1.0 0.0 

1~ ~ ·ti. 115 tf- -ft ifiJ J1! 1-r ~ :g; S 111 ~ it I&. z i!. n t~ ~ 0 IE 

4 5 a IE 4 61~ *~ A I~ ~ i!. 1~ ~i. ·* z ~k. ~ IE O if 4\!!, 17'J 1~ ;fi.. ~ ~ 

~ i&. z ½ ,I ;t&. 110:z_ 11- lt -Ji" foJ z - 100 * mi J:. ~,!; ½ .J!.. ;if ~ tt 

1 0 z ti ~ 5 0 , t:t ~ 171 J11J 1~ ;(i.. {§ ~ z ½ ,,I i&. 11 0 z 11- Ii. -Ji" foJ 

z - 100 * mi J:. .a -ti- M ½ ti I&.~ tt 54 ° Qf ~½,I i&. 11 oz -
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1~ :fz uiJ ~~A 1k fl il. 50& fl~~ ft 54.z 4 1-i 7i fuJ z - 1~ :fz 

uiJ , -Jf3 ~ - Jf ~ 1 5 0 mm z _iE 7i -Jf3 ° 4 ½ ~ t& 11 0 - 1i * uiJ 

z o/ * .g~ ~Ji ¾ fl ~ 5 o ~ fl ~ ;$.. ft 5 4 ° !!_ 1t t~ .~ o/ , of !!_ 1t 

B{f- ' 1f_ :;lz 1 .Z of ~ !!_ 1t ~ tp Ji iG 11" !,et I 
O J ' ~ ii- !!_ 1t 8~ ' 

4*1.zof~~1t~tptffiiG+4-!J! 1
XJ 0 

ff. 1li.~il,;$..ft54, # IE ti~~ lll~1-r~tt1!_1t, ifrJ ~ 

1-r of ~ !!_ 1t z 1f ~ 0 ti ~ ~ 111 ~ fl il, ;$.. ft 5 4 Z IE ~ L , ~ 

-Jr ~ 1~ ffl o/ , fl il. ;$.. tt 5 4 ffi!. ti ~ ~ 1 11 ~ -rr #t- tt ~ 1t * iJb 

-1- :iii 1~ Fil 1-i z IE ~ ( iJb -1- :ift 1~ IE ~ ) L O ffl ~ #t- tt !!_ 1t Z it 

~ iit ?fJl $- 2 . 4 GHz ?fJl t,jt O t6 7r , 4 ti ~ ~ 111 ~ fl ~ ;$.. ft 5 4 

.z.M1r;ff~tt,o 

( -Jr ~~ {71J 1 ) 

~ ~ JI 1 5 & &. ~t ~ ~ -Jf3 ~ JI l 21~ 1~ ffl 4 1-i ~ 1 0 0 µm .z ig 

~ ~ ~ $f J.tt. =.... 'f rJi~ 0 =.... ~ iffi~ (Polyethylene Telephthalate : 

1,8 ~$.J. ~ PET) 0 ~ ~ JI 15 & &. M ~ ~ -Jf3 ~ Ji 12 tp .zig Ji z JI 

4 ~ 100 µm O ~ ~ JI l 51~ 4 PET tp ~ ~ ~ ifrJ -Jf3 ~ ig JI , ~ 

IE it ~ ~ Ji ~ 1-r ~ t 1J ~ J.f. -r .rJ. ~ ~ 16 , -Jf3 ~ ~ 1 9 !Jr iG z ~ 

~ -Jf3 ~:k. * ~ 1-'F O ~ - Jfr it ft Ji 141t ;fi m 4 SB S ( J.it. 0 :J$ • T 

=.... ~ • $. 0 ~ # ~ 4h ) {it JJ~ 1 o o ~ ;. .g~ o/ , ~ 1r it # t4 o/ ~ 

/Jo -b& ,W-.. 3 5 ~ :m. .g~ , ~ ~ ·ti. # *4 tp ~ /Jo ffi. ~ ft 2 0 5 ~ ;. .g~ & 

J:t- 1-1!!. ~ ii ;;tM ( ~ 1~ ffl ~ ·ti. # ) ifiJ ft 4-f , ~ ~ ~ -Jf3 ~ ..M ~:k. z 1 

mm/l- z ,M ifrJ -Jf3 ~ 0 ~ =.... J!r it ft JI 131t # IE 4 SBS tp ft 4-f jx. 

½1 a A ~ 16 ~J. , -ff3 ~ Jtr J:~ 16 z 4 1-i ~ 1. 7 5 mm z _g ifiJ -ff3 

~ 0 ~& ¼ JI 1 1 .z 4 li ~ 0. 1 5 mm ' .li # IE p;J ~ £. # ~ tit JJ~ 
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ifiJ -HJ fix. 0 Mt ti:. * • m -ti ½ i 1J ifiJ 1t<. ~ !-ft ,:I il ~ It 1 5 , ~ - ~r 

~ tt Ji 14, ~..::.. ~r ii& tt It 13&. &... Af ~ J~ % fix. It 12 , 3i-{f_ &... 

~f ~*-ff} Pi It 12 J:. J1t ,i: ~it½ /t 11 ' ~f ii:!:.~ z ~ }t t&. lHfr Pi 20 

mmx 80 mmz fZ. -t , * ~ 1"F t;,t }$Ii~ 3 mmz iL -:Ji" tt % ~:k. z 

J4 tt 10 ° il • It 15 z ¥f- ~ •I± il ~ 22 ' ~ X -:Ji" fa] ib k Ji -:Ji" 

fa] ' y -:Ji" fuJ ~ '.J[. Ji -:Ji" fuJ at ' ~ % il • % ~:k. 3 1 a -{f_ j[, Ji. -:Ji" fuJ z 

tf7 * fr ½1J tt ~ il ,~ ifiJ -#~ 111 ~ k Ji. -:Ji" fuJ , a M -HJ i1 • % ~:k. 

3 O a z - .:g~ fr i!§?.. I ~ ~ % i1 • % ~k 3 1 a z ffiJ II] 0 ~it ½ FIT ~ 1"F 

z}4 :lffi'..10~ilf&.~tt54*~1"Fil~50 ° 

JJ Jr ' i} • /t 1 5 Z ¥f" ~ •ti. i} • 2 2 ~ a 1 X = a 1 y = 2. 5 mm • 

a2x=a2y= 16 mm , c 1 x=c 1 y= 1.0 mm , c2x=c2y= 1.0 mm , 

blx=bly=l2.5 mm, clx=cly=l.O mm 0 

(lf ~ 1ttl 2) 

il • It 15&. &... Af ~~-HJ fix. Al 121~ .ffl J$ Ji~ 1 oo µmz jg 1k 

~ ~ tt ,lt...::.. lf1 rJit 0..::.. ~~~(PET) 0 il. It 15&. &... M ~~-HJ 

Pi M 12 tf7 z ~ M z M J$ ~ o. o 5 µm 0 i1 • Ji 15. m 1f- PET J:. 

?k~~iTTJ-Jf}Jix.~M•AmMU~M~ffft~Am~~il-

1t. , -HJ fix. i1 2 8 FIT iF z lll • -HJ ~k * ~ 1t O ~ - rr ii& tt Ar 1 4 A 

m ~ /J{7 PVC(~ i(. -1[ :f± KANEKA , KS 1 700) ~t 13~ 100 :£ ;_ 

.:g~, DOP[~ ,lt...::.. lf1 ~..::.. {:- rJi~(~ Jt_..::.. lf1 ~..::.. 0 £ G £.)1,2 

Benzenedicarboxylic acid bis(2-ethylhexyl)ester]80 :£ ;_ 

.:g~ ' -fr ~ # *4 lf ~ /Jo ;6 .~ 4 3 :£ :m. .:g~ ' ~ •ti. # Jf4 lf ~ ffi7 i~ .ft 

tt 1 2 5 :£ ;_ .:g~ ' &. JJ Jr ~ /Jo ,b~ t!it i'S ~ J-:l. ti ;Jf • #t £ Pi -ff} ~ 

J4 ~k z o. 3 mm 1$ z J4 ifiJ -HJ Jfx. 0 ~ ..::.. ~r ii& tt M 13 1i • m ,;ff_ 
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SBS 't7 ti:*¥- ~x ~.&.ft. fl, 1t.. ~ , -Jf3 fi5i. -- ~ 1t.. z 4 J.i J!i 1.8 mm 

z ~ ifiJ -Jf3 !1§.. 0 Jl& ½ Ji 11 z 4 & 1!i O .15 mm , Ji ft. tb 01 #ii£. 

#~mYifiJmlti. 0 ~~~-m~½~ifiJ*~~¾~-Ji 

15, Jr; - WT a ft Ji 14, Jr;.::. J!T a ft Ji 13.&. &. MI&~ -Jf3 fi5i. Ji 

12, Ji4&.Mi&~mlti.Jt 12J:.tit¾Jlt½Ji 11, ~ff~~~~ 

Ji ~ ~ fi5i. 20 mmx 80 mm~ JZ -j- , * ~ ·fi= #~ 4 & J!i 2.1 mm~ 

:ft. -Ji" ttm #;tz ~ tt 10 ° 

JJ >'r , E • Ji 1 5 z ¥t- ~ ·ti. E • 2 2 J!i b 1 x = b 1 y = 2 1. 0 mm , 

R2a=7.0 mm, R2b=4.0 mm, dlx=dly=l.5 mm O ~ • Jt 15 

z ¥t- ~ •ti. E • 22 , ~ x-JJ" fuJ i!i -& & -Ji" fuJ , y -Ji" fuJ i!i Jt & -Ji" fuJ 

B~ , ~ -Jf3 E • m #;t 3 1 a 4 Jt & -Ji" fuJ z '? * 11-- >JiJ tt $ ~ '~ ifiJ 

;jJ~ 71J ~ * & -Ji" fuJ 0 

(Jr~ 1ftl 3) 

~ • Ji 15 m Jti. ii :i'F ~ ~ 22 z ~ • -Jf3 #;t , ~ ~ z ~ 11= -Ji" ik 

~ Jr 4t 1ftl L,tl§J Iii) 0 

JJ >'r , E • Ji 1 5 z ¥t- ~ ·ti. ~ • 2 2 J!i b 1 x = b 1 y = 2 1. 0 mm , 

d 1 x = d 1 y = 1. 5 mm O ~ • Ji 1 5 ~ ¥t- ~ •ti. ~ • 2 2 , ~ x -Ji" fuJ i!i 

-&_ Jjt -Ji" fuJ , y -Ji" fuJ J!i Jt Jjt -Ji" fuJ B~ ' ~ * ~ • -Jf} #;t 3 1 a 1±- Jt J.i 

-Ji"fuiz'?*11-mfi$E~ifiJfilM~-&&-Ji"fuJ 0 

( 1f ~ 1ttl 4) 

~ .Ji l5-Jf3Jti.~:i'F~~3z~ •**, ~~~~1'i=-JJ"ik 

~ 1f 4t 1t1J 1 ,fl§J Iii) 0 

JJ >'f' ' l1ij ~ Ji 1 5 Z ¥t- ~ •ti. ~ ~ 2 2 J!i a 1 X = a 1 y = 1 . 0 mm ' 

a2x=a2y=17.5 mm, a3x=a3y=7.5 mm• clx=cly=l.5 mm• 
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c2x=c2y=7.0 mm, blx=bly=20.5 mm, clx=cly=l.5 mm, 

R 1 = 7. 5 mm ' R2 = 7. 0 mm O Ill $ )t 1 5 z ¥f,-- ilt •ti .. Ill $ 2 2 , ~ x 

J,;"" fuJ ~ -k li J,;"" fuJ ' y J,;"" fuJ ~ 1t li J,;"" fuJ at , ~e tf;, Ill $ tf;, :R 3 1 a 

,f£.JtliJ,;""fuJzo/~~m••lll~~fil~~-kliJ,;""fuJ,~M 

tf;, Ill $ tf;, ~:k. 3 o a z - .g~ ~ i!5c. I ~ ~ tf;, Ill $ tf;, :R 3 1 a z ~ !I1 ° 

("Jt 4f/117tl 5) 

Ill $ Jt 1 s .&. & tt r& * tt;, ~ Jt 1 21i 1~ m JJ 1i ~ 1 o o µm z i& 

*. 1'~ tt J.t.t. .::::- '¥ llit C> .::::- r,§f- i\li~ (PET) 0 Ill $ Jt 15 &. & Af r& * 
tf;, ~ Jt 12 o/ z i& Ji z)t JJ ~ 0.05 µm O Ill. Ji 151i 1±- PET o/ 

*-•~mA•1t•Amfi••1t~ffft~Am~~lll$ 

1t , tf;, ~ Ill 3 F.IT iF z Ill $ % ~k * ~ 1-'F O ~ - Wr ~ tt Ji 1 4 1i 

A m ,f£. s B s *M Jl~ 1 o o * ;_ .g~ o/ , ~ ft ilt # *4 o/ 7,ffe /Jo .43 -~ 5 5 * 
;_ .g~ ' ~ ~ •t± # f4 o/ ,~ /Jo ~ fl. -ft 2 1 3 £ ;. .g~ 1l Jt.. 1G ~ ft i 1J 

~ ti ;ff ' ~~~-Jr;,~ ,M ~:k. z 0.5 mm}J z ,M ~ jfj ~ 0 ~-=- J!"r 

~ fflt Ji 1 3 1,i Ai m ,f£. SB S o/ Jf; -#- ~ * 1l .ffi. ~ 1t AA ' % ~ tft :J.~ 

1t z jJ li ~ 2. 0 mm z ,M ~ % ~ 0 Jl& ½ Ji 11 z JJ li ~ 0. 1 5 

mm•~Am~~~*~--~%~ 0 Milt¥AmA½ffl 

~ f& ~ t-(t ~Ill$ Jt 15, ~ - JlT ~ tt Jt 14, ~ .::::- JlT ~ ttJt 13 

,&_ Jx tt r& J:.& jfj ~ Jt 12 , ~ ,f£. Jx tt r& * % !i5i. )i 12....t. !-ft ,I: Jl& % 

)i 11 , #f ilt ¥ z ~Ji~ litlj- fi5i. 20 mmx80 mmz R. -t , * ~ 1-'F 

~~ JJ li ~ 2. 7 mm z SL J,;"" ft tfj ~k z ,M fflt 10 ° 

Ji 9r , Ill ~ Ji 1 5 z ¥f,- ilt ·ti. Ill $ 2 2 1i ~ 1t 4f/1 17tl 4 ;ta ~ z R. 

-t 0 

( jf .qf/1 17tl 6 ) 
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Im ~ Ji 15 ll &. t.J- I&~ 1f3 ~ Ji 121~ 1~ ffl 4 Ji.~ 100 µm.z. ig 

~ • ~ ft 1tt .=- f • "G .=- ~ ~~ (PET) 0 Im ~ Ji 1 5 ll &. tt I& i,il 

-Jf3 ~Ji 12-cp zig Ji zli 4 ~ 0.05 µm O Im~ ,,t 15~--tf.PET-cp 

~-MinJ-Jf>~MJt,ffmM~M/i~ffft~Am~~lm~ 

1t. ' 1T3 ~ Im 3 ,w ~ z Im ~ *> ~:k. * ~ 1t O ~ - Jf-r ii&. tt Ji 141~ 

ff- re i$ /Jo PVC lit ,13ij' 10 0 :£ ;_ .g~ " DOP 8 0 I ;_ .g~ " --tf_ fr it it 

31'4 tf i$ /Jo ;G -~ 4 8 £ ;_ .g~ " --tf_ ~ •ti. # 31'4 tp i$ /Jo ~ fl. ft 1 3 0 £ 

;_~a•~~;_#z4•~inJtt#,~~~m~x~z 

0 .4 mm/l- z X inJ 7f3 ~ 0 ~ .=- J!"r ii&. tt Ji 131~ ff- re --tf_ SBS -cp tt 

;ff fa.s_ ~ ll iL f\.1t. ~ ' 7f3 ~ Jft ~ 1t. z 4 Ji.~ 1. 7 mm.z. X inJ 1f3 

~ 0 J!5 ½ ,,f 11 z 4 Jj_ ~ 0 .15 mm ' 3i ff m ~ ~ £ # ~ {jf }3ij' 

ITTJ m ~ 0 ,if tt ~ ff- re ~ ½ ~11 ITTJ * ,q. i1t 11: im ~ Ii 1 5 ... Jit - Jt-r 

ii&. tt Ji 1 4 -- 1it .=- Jt-r ii& tt Ji 1 3 ll &. M I& ~ % ~ Ji 1 2 , 3i --tf_ &. 

M I& ~ -Jf3 ~ ,,f 12 J:. tft 11: ~5 ½ ,,t 11 , ,if J:t ~ z ~ Ji ~ ~ ~ 20 

mmx 80 mm.z. fl -t , * ~ 1,t ;..t JJJ- Ji.~ 2.1 mmz iL "jj" '.tt 1f3 ~:k. 

.z.Xttl0° 

JJ 7r ' Im ~ Ji 1 5 Z ¥f.. it •Ii. Im ~ 2 2 1~ $!. 1f ~ff. 171 4 {El ~ Z fl 

-j-o 

( !::t. -ti 1§1] 1 ) 

~ 1f ,Qt 171 1 ~ 6 {El ~ ' ,if ti f&. * tt 5 4 A ~ ~5 ½ ~ ½ ,I ;f&. 11 0 

J:. ~ 1-r ii 1~ 5M t~ 0 

'5(I11ft ~ 1 Ptr ~ z t~ ~ Jt * z 11J !lJj- , !::t. -ti 171 z ti f&. * tt 54 

~ tf ~ ~ 111 tft. i¼ ~ fr ii 1~ , inJ ..- ~ 171 1 ~7 z ti f&. 5 o ~ 1t :g 

~ 111 t~ ur ~ :f-r ii 1~ , izr 1~ 1f. -!J:Ji ~ ii. 1~ ~ 14- 5 7 z ½ ,1 ;J&. 11 o 
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z~~,~~k~~fra•~~,~~~MM½~½~~ 

11 0 B~ Z ~ 11; lfE $ ff- 11& 0 

(1:1::. fi {ytl 2) 

;ff Ea ~ ~ ~ fL ft (2 mm J.J ) -ti )51§., z ~ ·t± ~ ~ ~ ;f§.. 20 

mmx80 mmzK-t½, }filAilft.*ft54~½-lt&.110zM, 

~ 1-t ~ 11i iM t~ 0 ~ 11i i.t ¾ ~-t * 11& , 8J3 Jj t:l::. * ,g. 8J3 z ~ tt 1 o 

;&:_o 

(1f 4(E, {y•J 7) 

lil ~ tfJ AA. J... Ji~ lil 40ll !il 41J5fr iF ½ , ;f±_ a M tfJ liJ ~ 30~ 

J... Ji -Jj' tfJ liJ ~ 31z~ db$ J:. F1t /Jo 1¥:. ~ , 1~2100 liJ ~ 30, 31z 

M 1% C 1 it ~ :l~ ?.t ~ Jt ;&:. 0 ¥t- ~ ·t± lil ~ 2 2 z f!.. T ~ 

alx=aly=l.0 mm, a2x=a2y=20.0 mm, blx=bly=25 mm, 

c 2 x = c 2 y= 7. 0 mm , c 1 = 0. 5 mm .C.J.. J:. , 2. 5 mm J.-.A r , a Af 

*3 !il ~ 3 0 tf z J... Ji ~ ~ tfJ 2 2 z ah $ -f 1~ R 1 = 6 . 5 mm ' J... Ji 

-jj' *3 liJ ~ 3 1 tf z ~ t~ z ah $ -f 1fil. R2 = 1 0 . 5 mm O a M *3 liJ ~ 

30J4:J...Ji-Jj'tfJ!il~31zMIWJcl, ~il:l::.~!il~30, 31MzM 

~~#z~~z~~~~fi,~tfM~~J...z-jj'~i!_~~ 

1t. 0 

~ - J!T ff& ft It 14 z l5c. ½ , * ;ff ~ ft. G ~ ( B~ fo ~ ..:r:.. i* ~ 
ft ;;j.±. , ELASLENE301NA)100(phr) , 1ft £~(BASF ~ EW-

1 )800(phr) 1t ~ £ -tJ! , iiiJ i$ /Jo uf ~ itl , fr fl i 1J ll ,1;£ ffit iij 

~ 0 ~ -=- Jlr ff& tt Jt 13 z l5c. ½ , ~ m ~ ~ - ~ ff& tt Jt 14½ ,fij 

~ , ;fi:_ ~ ft. G ~ 1 0 0 (p hr) tf , ;ff ,'1.-, ~a 1 6 ( p hr) ,ft ~ £ ,tJ! iiiJ i$ 

/Jo uf ~ itl ll fr fl i 1J ~ 0 Jt -ti ~ 1i liJ ~ It 1 5 ( ~ "?! i11 PET 
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~)' ~ - WT~ ft Ji 14(2.1 mm)" ~ .::- Jl;r ~ ft,;f 13(2.5 mm) 

ll &. lJ- ~ .t~ HJ~ Ji (ig ~ it PET~ )z ,i: Ji O 950 MHz~Ji t.;f- "f7 

z # ~4 1t ti ~ - J!T ~ tt Ji 14 ~ e'=l9.0 

e"=0.90(tan8e=0.047) , µ'=5.33 , µ"=l.43(tan8µ=0.268) , 

~ .::- J!T ii& ft Ji 13 ~ e'=7.9 ' e"=0.13(tan8e=0.017) , µ 1 =1 , 

µ" = o , JL .tt ~ ¥r -$1 Jl !k. z rJic, ½ 0 X tt 1 o ffl ~ UHF ~Ji t.;f- at , 

Jl- Ji~{) 4.6 mm 0 

fl] 4 7 1~ I~ iF tA t~ • it ~ 1(- -0t 1?i] 7 .z. X ~ 1 0 .z. &. Af Jl !k. z 

.t.t * flJ O flJ 4 7 "f7 , t~ -tih * iF ~Ji $ , Wt -tib * iF &. Af Jl !k. 0 * 
*~z&Ma!k.~z~~~m~'~u« • «•*i1!ff 0 

* 1f -0t {9ij Z fl] ~ ;,f:!4: ~ ~ m ~ ' 1~ J:A i!.t ~ ~ ~ ~ it •t1- fl] ~ 2 2 

z ~ t~ z lib $ f" ~~ , ~ jt_ ~ i.t ~ ~ it ·t1- fll ~ 2 2 M z M iWJ .z. 

% ~ , ii! fr~ .f& z ~ 1l ( ~Ji $ ll Q) 0 

~f ~ 1f -0t {9iJ 7 .z. X tt 1 o , i:i. 1i- ffi:. Af HJ fll ~ 3 o J:.. rJic, I tl & 

* tt s 4 z -Ji" i<. , -tJJ r ~ 1;1:, tl & * tt 5 4 A. 1 Ii z K -t , 1i- X 

tt 10 J:.. Jft ~ ALIEN :-f± ~ z UHF ~Ji t.;f- ffl "P rai je, ril t~ & 

(ALIEN2004, 89 mmx 19 mm) , ~f Jt-1t. ffl ALIEN;j± ~ tj J1x. ~ 

(ALR-7610-75L, A,tt.~.f&{t.ffl )*11tllX-, mJ i1!frt~~ 0 jj 

*'1±-§re~M"P~~~~"PMAfll•&~z~~~-~ 

2800 mm O * 3 fl iF t1t Jlx. 1~ a z Ii*(~ 1~ liE • i~•l ~ Jt *) 0 

¾ 3 "f7 , 1;1:, ~ {9iJ 3 ll 4 1~ llX- 1~ X tt 1 o mJ 1t. ffl 1f iB ft z 1f iB Jt. 

~~,~MiFii!ff~•ttJ1x.~a.z.~* 0 ¾3"f7MiF=X 

tt 10.z. Jl- Ji ( X Jl-)" ~ 1~ lili • a tt § re ~ M ~ 1~ liE. !;I:, 0 

~-Jlx.~-~,M•~~-#~~ffl~~'~1i-~~J:..ffi:. 
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I .M tt10~1fiBtt O rfil i!:I:., .M ff-~~§ ig:t&.~tl~*tt54 

~lE-(GapM 1%) 0 

[* 3] 

ii:. ~ 1t1 3 ii:. ~ 1t1 4 
14 rt 1t~1t17 

1fiBJ.ttG~ 

,M ff- (Gap M 1%) (mm) 5 .1 5 10 

ii.1t !E • (mm) 2130 590 960 

ff § re 'if.. rai ii. 1t !E - it ( % ) 76 21 35 

1~ Jfl ff- J.i t..q 5 mm z it. ~ 1t1 7 z ,M tt 1 o at , fl 7G 2 1 3 o mm 

z ii. 1t i:e. • , ~ 1-¥- § m ~ M et #J 7 6 % z ii. 1t !E • 0 11= A it 

~~~m•~tt~ff•-~•*zii.~m•,A§m~M 

etz21%, ,~~*1f~z.M tt10~ A.'l'iz~1tm•ik-¼5tk 

*o 
(Jf ,qt 1t18) , 

lll 4 8 1i fl 7G 1t ,qt 1t1 8 z .M tt 1 o z .:if1J uiJ Ill , Ill 4 9 1i i~ 7G -ti-

- .{t ~ 1t ,qt 1t1 8 z .M tt 1 o J:_ z tl ~ * tt 5 4 z -f- uiJ lll O lll 5 o 1i 

ll 7G 4 1#.. -1r ,qt 1111 8 z .M tt 1 o z lll ~ Ji 1 5 z -f- uiJ lll O YJ >1r , 

lll 48 ~ IJl 7G -ti- .{t ;fj" tl ~ * tt 54 ° 1t ,qt 111 8 z .M tt 1 oz 14 

l½ , 1i .-ff. & Af ~ ~ H3 Ji§.. Ji 1 2 J:_ * Jf tft_ f: : 1ft ..::.. WT it tt Ji 

13, Jit-J!rii&.tt/i 14, mt/il.ft.½/i207.&.Jll ~Jt 15 °Ill~ 

Ji 1 5 m ~ wt ·ti. Ill ~ 2 2 ~ M 1% 4h ( £ ~ ) 2 1 PIT 14 I#.. 0 & M ~ ~ 

*3 Ji§.. Ji 12 .&. lll ~ Ji 15 re ~ ~~PET mt ~ 1• Ji§.. 0 lll ~ Ji l 51i 

1~ ~ wt ·ti. lll ~ 2 2 ~ mt Ji I Mt ½ Ji 2 o 7 tEJ tt ~ t~ I O YJ >1r , mt 
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Ji 0 

4'-- jf ,qt 1t•l if , ~ ilt •ti. lil ~ 2 2 ~ Ill 2 5 frfr iG" z lil ~ HJ #:k. , JL 

~ ,If ±l ft W 1 = 4 5 mm z iE -Ji" HJ z ~ HJ [i] ~ *3 ~:k. 3 1 a , iJJ ;#. J:,,( 

rs, 1% W 2 = 1 mm ITTJ ji f 1J 4 -00 z JZ. -t , t,,( Ill 4 8 ~ Ill 5 o FIT iG" z ti 

j½_' tt$-~{t~~ :ttl0.z.ili&.4'--:tt54zttJ.ii½,lzia1ick 

-i- ~ * 0 ~ ¼ t~ 1t z il I&. 4'-- :tt 54 a ~ :tt 10 z 4 Et i~ ~ 3 

mm · ITTJ ~ ;#. flt ~ 1t. 0 t~ 1t z il i&. 4'-- tt 54 ~ Ill 49 FIT iG" , 1i 

:k. ~ft-Ji" *3 #:k. ( ft Et 147 mm ' Jt Et 10 mm) ' IC52:Z. il f&. a8a 

~ z fJi {JL , 1±- 950 MHz~Jt. if , 1i 1t ~ 30-j250(Q)z UHF 

~Jt • Jfl O ,tl I&. 4'-- tt 5 4 4 4 1m ~ HJ Ill ~ % #:k. 3 1 a JE f 1J z -Ji" fuJ 

~'*ft.6t-Ji"fuJ-~•ITTJt~~•~~4-00~mlll~*3#:k. 

3 1 ati ;#. z ~ ilt •ti. [i] ~ 22 z if * t~ 0 

t<. 4 fl iG" jf ,qm. 1t1J 8 z ~ tt 1 o z ti ;#. # *4 z tt t4 't tt O t<. 4 

if ~ iG" : Fa1 1% 4bJ ( £ ;t ) 2 1 .. ~ Ji I .ti- ½ It 2 0 7 .. ~ - Jlr ~ ft 

Jt 14&. ~.:::.. Jir ~ :tt Ji 13:z. Jt 4 .. ii. tt ,t§ it fr 1tt -t tt z • tt 

.g~ EI .. fr ilt -t~ ~ tan() ( E) .. ii. tt {§ tt hi! ~ .fs. z .. tt .g~ µ I .. ~ 

•ti.~~ ~tan<>(µ)&. ~ ilt .fs. a 0 

[t<.4] 

~Ji~li 4.&t(mm) E' tano(c) µ' tano(µ) ~ ilt .fs.cr 
M 1%4h(£..Jt) 1 3 0.01 1 0 0 

~ltl.ti-½Jt 0.15 3 0.01 1 0 0 

~ -Jlr~:tt/t 0.5 15.1 0.049 4.55 0.24 0.039 

~ _::_ p:y ~ :tt/t 1.5 3 0.01 1 0 0 
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:tz 5 fl ~ 1~ .ffl 1t 4~ 171 8 z ,M It 1 O at z :ti Al. * ft 5 4 z :k. ,tt 4~ 

•r1. z tt 1ii ,ii; * 0 :tz 5 1f fl ~ : 9 5 0 MHz ~j ~ .z. 1t ~ izt 1f .z. 

~M Jt & Af 1~ tt s 11 -- ~Ji .tn:. z 1t tt t~ z 11 z 1t t~ -- ~Ji .tn:. z J.t tt 

t~ z 11 .z. ~ t~ .& J@. $f Jf ~ ; .& 4 §1 m '.?t M 1~ .ffl :ti ~ * tt 5 4 

at z ;i:§ tt t:c. ~ 0 4 §1 m '.?t rai 1~ .ffl ti ~ * ft 5 4 at z ;i:§ tt t:c. ~ 

at , M ~ tt :k. ~ 7t. 14- 5 1 z 1# 1t , §1 :k. ,tt 7t. 14- 5 1 z 4X. ~t -- J..@1 

tt (to ta 1) ,& 1-t it ~ 1t 1E $. 0 Jl:c. * , ;tz 1f -Z. 1 1# 1t J ;tz ~ §1 

AJ=;W:k..7L#z~~-&,:tz~tt{A***~•ff~~ 

(Matching) 0 3E Jl ~ Mff §1 m '.§: M 11= ~ 1 at -Z l:G ~ 0 I $J:. Af J 

;tz iG • ~ t§c. rfrJ §1 la ,M 1# M} {§ ~ * ,, J, -Z. 1t h ~ :k. it 7t. 14- at -Z 

$J:. ~t 1t jJ O Jl:t ~ Jl ~ Mft §1 m '.§: M 11= ~ 1 at -Z. l:G ~ 0 I total J 

:tz iG ;y::: • ~ rJic. , rfrJ §1 A ,M 1# M} ;i:§ ~ * ,,J, z 1t h ~ :k. ,tt 7L 14-

* z $J:. Af 1th O ~ - ~ M iG M §J m '.?t M ~ ~ l * z ~ ft 0 

ti I total J -Z t:c. t1. ' 1~ ;tz ~ :k. tt 4t •r1. -Z l:c. ft O ;tz 5 1f ~ JJi 

iG §1 -M ~ ~ 1t ti 14- 5 7 1% l-A 3 . 1 5 mm .z. rai 1% rfrJ t§c. I :ti a * tt 
5 4 at z :k. • 4t •r1. , 11= ~ t:c. ~ 'Wtl 0 

[tt 2] 

~ 1t 1E $. [m]= 

111-iJi ~jJEJRP[W] x tl~.z.:k.,tt.tf ~[$.{A] x 144i~Al !fc.[$.{AJ x ilt k [m] 
(4n}2 x :tl~z,Jk~~1i&1th[WJ 

... (3) 

••z~*1t1J-Jt,;y::;~•14~~!fc.,rfrJ~••z:k. 

it .tf ~ ( $. {Ji ) z f -Ji" :trl ( ✓) fi'J.. iE t:c. * 1-t it O Jl:c. Yr ' :k. ,tt Jf ~ 
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[¾ 5] 

950MHz ~ § m ~ M t:e;. 

Zllz Zll 
j@.jf 1-lrtt 

Sll(dB) Jill~ ~t ~:tt total ii.11: "lttF zlttF a= 

(dBi) £:e.lM! 

§m~M -11.827 24.309 236.863 2.290 1.000 1.000 1.000 1.000 

Gap -0.0750078 32.016 -219.603 7.052 0.018 2.994 0.055 0.234 
(3.15 mm) 

1f 4~1J18 -11.0416 19.2147 258.976 -3.532 0.986 0.262 0.258 0.508 

it * -ku ¾ 5 PJT 7G , 1~ Jfl * -Jt ~ 1J1 z J4 ft 1 O a~ z 1-lr tt ii. 11: 

ie • ~ § m ~ M z 5 1 % , rfiJ § -kJi ~ ii. 11; t.tt 1t- 5 1 i~ I ;ta ~ Jl. 

~~~~-~~-,~•7G-~~izii.n~•,~~• 

JJt .if 1~ Jfl * 1f 4~ 171 z J4 ft 101'¥ ~ UHF~ ~ Jfl tf J.t ff ~ ½ JI 

- ~ 9r ' ¾ 6 JJii 7G ~ 1'¥ z ti id * ft 5 4 z ~ tt ~1. $ 0 i!:l:. a~ ,if 

¾ 7G Pi. ~ :tt ~1. $ 11 = 1 0 ( >1f ~ - {~ f.J -11. >1f ~ ) /1 ° 0 {ij foJ ·ti. Jf ~ ~ ~ ¼ ½ 

JI ~ ~l !k. z Jt ~ 0 Jf ~ ( ~ at_ -t~ WJ k ii. ~ 1:f. ~ Pi. Gain¼ ) .if 

~k~¼~~zr~~·£Jw~J 0 ~*'*•z~Mt 
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Description 

Technical Field 

s [0001] The present invention relates to a sheet member for improving communication, used for performing wireless 
communication using an antenna element in the vicinity of a communication jamming member, and an antenna device 
and an electronic information transmitting apparatus provided therewith, 

10 

Background Art 

[0002] Fig. 51 is a simplified cross-sectional view showing a tag 1 according to a conventional technique. Fig. 51 
shows the case of wireless communication using an electromagnetic induction system typically used for a 13.56 MHz 
band. An RFID (radio frequency identification) system is a system used for automatically recognizing a solid matter, and 
basically is provided with a reader and a transponder. As the transponder of this RFID system, the tag 1 is used. The 

15 tag 1 has a coil antenna 2 that is a magnetic field-type antenna detecting lines of magnetic force, and an integrated 
circuit (IC) 3 that is used for performing wireless communication using the coil antenna 2. In the tag 1, at the time when 
a request signal from the reader is received, information stored in the IC 3 is sent, that is, the reader is allowed to read 
information held in the tag 1 . For example, the tag 1 is attached to a product, and used for management of products 
such as prevention of product theft or recognition of inventory status. 

20 [0003] When a communication jamming member 4 (a conductive material in this example) is present in the vicinity of 
the antenna 2, for example, when the tag 1 is attached to a metal product in use, lines of magnetic force of a magnetic 
field that is formed by electromagnetic wave signals sent and received by the antenna 2 pass through points in the 
vicinity of the surface of the communication jamming member 4. In this case, an eddy current is formed at the commu
nication jamming member 4, and electromagnetic wave energy is converted into thermal energy and absorbed. When 

25 the energy is absorbed in this manner, electromagnetic wave signals are significantly attenuated, which makes it im
possible for the tag 1 to perform wireless communication. Furthermore, when the induced eddy current generates a 
magnetic field (diamagnetic field) in the orientation opposite to the magnetic field for communication of the tag, a phe
nomenon occurs in which the magnetic field is cancelled. This phenomenon also makes it impossible for the tag 1 to 
perform wireless communication. Furthermore, due to the influence of the communication jamming member 4, a phe-

30 nomenon occurs in which the resonance frequency of the antenna 2 is shifted. Accordingly, the tag 1 cannot be used 

in the vicinity of the communication jamming member 4. 
[0004] Fig. 52 is a simplified cross-sectional view showing a tag 1 A according to another conventional technique. The 
tag 1 A shown in Fig. 52 is similar to the tag 1 in Fig. 51, and thus the corresponding constituent elements are denoted 
by the same numerals, and only different constituent elements in the configuration will be described. In order to solve 

35 the problem of the tag 1 in Fig. 51, the tag 1 A in Fig. 52 is configured to include a magnetic wave absorbing plate 7 
disposed between the antenna 2 and the member 4 that is a product to which the tag 1 A is attached. The magnetic 
wave absorbing plate 7, which is a sheet having a complex relative magnetic permeability, is made of a highly magnetically 
permeable material such as sendust, ferrite, or carbonyl iron, that is, a material having a high complex relative magnetic 
permeability. 

40 [0005] The complex relative magnetic permeability has a real number part and an imaginary number part. When the 
real number part becomes high, the complex relative magnetic permeability becomes high. In other words, a material 
having a high complex relative magnetic permeability has a high real number part in the complex relative magnetic 
permeability. In a case where a material having a high real number part in the complex relative magnetic permeability 
is present in the magnetic field, lines of magnetic force concentratedly pass through the material. In the tag 1 A that uses 

45 the magnetic field-type antenna 2 detecting lines of magnetic force, leakage of the magnetic field to the communication 
jamming member 4 is prevented by arranging the magnetic wave absorbing plate 7. Thus, even in the vicinity of the 
communication jamming member 4, the tag 1A can perform wireless communication while suppressing attenuation of 
magnetic field energy. This sort of tag 1 A has been disclosed in, for example, Japanese Unexamined Patent Publication 
JP-A 2000-114132. 

50 [0006] In another conventional technique, a sheet member is attached via an adhesive or the like to a non-contact 
wireless data carrier that is disposed near a wall face made of a metal or the like and that can send and receive 
predetermined radio waves, and thus this sheet member absorbs radio waves oriented toward the wall face or radio 
waves reflected by the wall face, thereby making it possible to send and receive data in the entire space in a radio wave 
area effective for the operation of the non-contact wireless data carrier. This example is for the RFID system in wireless 

55 communication using a radio wave method in a 2.4 GHz band. Furthermore, the non-contact wireless data carrier, a 
spacer that has a predetermined thickness and that does not absorb radio waves, and a radio wave reflecting members 
are attached to each other via an adhesive or the like, and the thickness of the spacer 8 is set so that the position of the 
non-contact wireless data carrier does not match a position away from the radio wave reflecting member by '}J4 (A 
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denotes the wavelength) or a position away from that position by n;v2 (the symbol n denotes a natural number), thereby 
making it possible to send and receive data in the entire space in a radio wave area effective for the operation of the 
non-contact wireless data carrier. A data carrier system using the non-contact wireless data carrier has been disclosed, 
for example, in Japanese Unexamined Patent Publication JP-A 2002-230507. 

s [0007] A communication jamming member in the invention refers to a member that may deteriorate communication 
properties of an antenna when the communication jamming member is present in the vicinity of the antenna, compared 
with the case of a free space. The communication jamming member corresponds to, for example, conductive materials 
such as metals, dielectric materials such as glass, paper, and a liquid, and magnetic materials having magnetic properties. 
In a case where a conductive material is present in the vicinity of an antenna element, the input impedance of the antenna 

10 element is significantly lowered, and thus wireless communication becomes difficult. Moreover, a dielectric material such 
as cardboard, a resin, glass, or a liquid jams wireless communication because the dielectric constant of the dielectric 
material lowers the resonance frequency of the antenna. Furthermore, a magnetic material also jams wireless commu
nication because the magnetic permeability of the magnetic material lowers the resonance frequency of the antenna. 
[0008] In a case where the magnetic-field-type antenna 2. such as a coil antenna is used as in the tag 1A shown in 

15 Fig. 52, leakage of a magnetic field is prevented, and thus wireless communication can be performed in the vicinity of 
the communication jamming member 4. However, this configuration has the problem that a sufficient communication 
distance cannot be typically secured with a magnetic field-type antenna. Furthermore, it is considered that this sort of 
configuration for preventing leakage of a magnetic field is not effective for a case in which an electric field-type antenna 
detecting lines of electric force is used, and the application thereof has not been investigated. 

20 [0009] In JP-A 2002-230507, the radio wave reflecting member is overlaid via a sheet member or a spacer on the 
non-contact wireless data carrier, and thus the position of the data carrier is set so as not to match a position away from 
the radio wave reflecting member by ;v4 or a position away from that position by n;v2 (n is a natural number). JP-A 
2002-230507 describes that a point where data cannot be sent or received due to mutual cancellation of incident waves 
and reflected waves appears in each point away from the reflecting face by ;v4 and point away from that position by ;v 

25 2. However, as shown in Fig. 12 by the present inventors, the phase of radio waves is shifted by 180° when the radio 
waves are reflected by the radio wave reflecting face, and thus the position away from the radio wave reflecting face by 
;v4 has the largest electric field intensity due to interference. At the same time, the magnetic field intensity at this position 
becomes zero. That is to say, although data cannot be received by a magnetic field-type antenna, data can be received 
optimally by a commonly used electric field-type antenna. Thus, in a case where this position is not included, there is 

30 the problem that a sufficient communication distance cannot be secured in the vicinity of the communication jamming 

member. 

35 

[0010] The problem in the shift of the resonance frequency is that since the shift varies depending on a material 
(material quality) that is present in the vicinity, the shift amount is not constant, and thus a measure for improving 
communication (modifying resonance frequency) is individually required. 

Disclosure of Invention 

[0011] It is an object of the invention to provide, instead of a radio wave absorbing member that attenuates electro
magnetic energy, a sheet member for improving communication, capable of storing communication energy and enabling 

40 wireless communication to be suitably performed in the vicinity of a communication jamming member, and an antenna 
device and an electronic information transmitting apparatus provided therewith. 
[0012] The invention is directed to a sheet member for improving communication used when performing wireless 
communication using an antenna element in a vicinity of a communication jamming member, the sheet member being 
disposed between the antenna element and the communication jamming member, and comprising a pattern layer in 

45 which a conductive pattern portion is formed. 
[0013] According to the invention, the conductive pattern portion of the pattern layer functions as an antenna, and 
resonance occurs when electromagnetic waves at a predetermined frequency arrive. In a case where an antenna element 
such as a dipole antenna is disposed in the vicinity of the pattern layer, electromagnetic coupling is formed between the 
conductive pattern layer and the antenna element, and electromagnetic energy stored in the pattern layer is transferred 

50 from the conductive pattern portion to the antenna element. When electromagnetic energy at the resonance frequency 
is supplied from the conductive pattern portion to the antenna element, receiving power of the antenna element can be 
increased compared with a case in which this pattern layer is not included. Accordingly, wireless communication can 
be suitably performed even in the vicinity of a communication jamming member, and a sufficient communication distance 
can be secured. When the sheet member includes the conductive pattern portion and independently has an antenna 

55 function in this manner, an effect of improving communication of antenna element can be obtained. The sheet member 
for improving communication of the invention is designed so that the sheet member itself is not affected by a commu
nication jamming member and the sheet member itself does not negatively affect the antenna element. Furthermore, 
the sheet member has a structure in which electromagnetic energy used for communication is completed for the antenna 

4 Petitioner Samsung and Google Ex-1004, 0638



EP 2 096 711 A 1 

element. 
[0014) Furthermore, in the invention, it is preferable that the sheet member for improving communication further 
comprises a storage layer that is made of a non-conductive dielectric layer and/or magnetic layer and that collects energy 
of electromagnetic waves used for wireless communication. 

s [0015) According to the invention, when the antenna element is disposed in the vicinity of a communication jamming 
member, since the storage layer that collects energy of electromagnetic waves used for wireless communication is 
disposed between the antenna element and the communication jamming member, conduction can be prevented, and 
reactance (L) components and capacitance (C) components can be increased. Furthermore, due to a real number part 
8' of the complex relative dielectric constant and/or a real number partµ" of the complex relative magnetic permeability, 

10 the propagation path of electromagnetic waves that have entered the sheet member can be bent. Moreover, due to a 
wavelength shortening effect, the conductive pattern portion and the sheet member can be made smaller and thinner. 
The storage layer is made of at least one of a non-conductive magnetic layer and dielectric layer. 
[0016] Furthermore, when the antenna element is disposed in the vicinity of a communication jamming member, since 
the non-conductive storage layer is disposed between the antenna element and the communication jamming member, 

15 a decrease in the input impedance of the antenna element caused by the communication jamming member can be 
suppressed. When the input impedance becomes small, this impedance is deviated from the impedance of communi
cation means for performing communication using the antenna element, and signals cannot be exchanged between the 
antenna element and the communication means. Since the sheet member can suppress a decrease in the input imped
ance of the antenna element when the antenna element is disposed in the vicinity of a communication jamming member, 

20 wireless communication can be suitably performed even in the vicinity of a communication jamming member, 
[0017) Furthermore, in the invention, it is preferable that a reflection area forming layer that forms a reflection area 
reflecting electromagnetic waves used for wireless communication is disposed to have the storage layer interposed 
between the reflection area forming layer and the pattern layer, and to be spaced away from the pattern layer on the 
opposite side of the antenna element, in the vicinity of a position at which the electrical length from the pattern layer is 

25 ((2n-1 )/4);\, (n is a positive integer) when the wavelength of electromagnetic waves used for wireless communication is 
taken as A. 
[0018) According to the invention, electromagnetic waves at a specific frequency are captured by the interior of the 
sheet member by resonance, and the phase of the captured electromagnetic waves is adjusted in the interior of the 
sheet member. Thus, when the wavelength of electromagnetic waves used for wireless communication is taken as A, 

30 an area having high electric field intensity, formed at a position away from the reflection area by an electrical length of 

((2n-1 )/4);\, (n is a positive integer), can be formed at the position of the pattern layer. Since the phase of electromagnetic 
waves reflected at a reflection area that is formed by the reflection area forming layer is shifted by 180°, when arriving 
electromagnetic waves and electromagnetic waves reflected at the reflection area interfere each other, the electric field 
intensity is increased at a position awayfromthe reflection area by an electrical length of ((2n-1)/4)times of the wavelength 

35 of electromagnetic waves. When the antenna element is disposed at a position where reflected electromagnetic waves 
and arriving electromagnetic waves reinforce each other for interference, that is, the pattern layer is disposed in the 
vicinity of the antenna element in an electrically insulated state, the intensity of an electric field that can be received by 
the antenna element can be prevented from being lowered, and wireless communication can be suitably performed even 
in the vicinity of a communication jamming member. 

40 [0019) Furthermore, the reflection area may be the reflection area forming layer itself, or may be a position (virtual 
electromagnetic wave reflecting face) having an electric field of zero and virtually connecting a point near the center of 
the conductive pattern portion and the reflection area forming layer. In a case where the reflection area is a position 
(virtual electromagnetic wave reflecting face) having an electric field of zero and virtually connecting a point near the 
center of the conductive pattern portion and the reflection area forming layer, electromagnetic waves are reflected at 

45 that position, and electromagnetic waves move around the conductive pattern portion. Using these aspects, a longer 
electrical length from the conductive pattern portion to the reflection area can be obtained. As a result, the thickness of 
the sheet member can be made smaller than ((2n-1)/4)1 (n is a positive integer), and thus the sheet member can be 
made thinner. 
[0020) Furthermore, in a case where the reflection area forming layer is disposed, the influence of the arrangement 

50 position of the sheet member, that is, the type of materials constituting the communication jamming member and presence 
of liquid such as water attached to the surface of the communication jamming member can be prevented from changing 
the resonance frequency of the conductive pattern portion. Thus, the optimum conditions of communication do not have 
to be readjusted for each different antenna element, and the communication conditions of the antenna element can be 
stabilized 

55 [0021) Furthermore, in the invention, it is preferable that a plurality of conductive pattern portions that are electrically 
insulated from each other are formed in the pattern layer. 
[0022) According to the invention, with the pattern layer, electromagnetic waves corresponding to the size of each of 
the conductive pattern portions can be received to cause resonance. Depending on how the size of the conductive 
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pattern portions is determined, electric power obtained by the antenna element from electromagnetic waves used for 
wireless communication can be increased. Herein, the number of pattern portions resonated with electromagnetic waves 
at a communication frequency may be one or may be plural. The pattern layer may be a single layer or may be multiple 
layers. The pattern layer may be formed in three dimensions. 

s [0023] Furthermore, in the invention, it is preferable that a plurality of types of conductive pattern portions in which at 
least one of size and shape is different therebetween are formed in the pattern layer. 
[0024] According to the invention, a plurality of types of conductive pattern portions in which at least one of size and 
shape is different therebetween have respectively different resonance frequencies, and th us the pattern layer can receive 
electromagnetic waves at a plurality frequencies. Furthermore, the electric power obtained by the antenna element from 

10 electromagnetic waves used for wireless communication can be reliably increased. 
[0025] Furthermore, in the invention, it is preferable that a conductive pattern portion that continuously extends over 
a wide range of the sheet member is formed in the pattern layer. 
[0026] According to the invention, the pattern layer in which the conductive pattern portion continuously disposed in 
a wide range is formed can increase the gain overfrequencies in a wide band. Th us, the sheet member provided therewith 

15 can receive electromagnetic waves at frequencies in a wide band. Furthermore, the electric power obtained by the 
antenna element from electromagnetic waves used for wireless communication can be reliably increased. 
[0027] Furthermore, in the invention, it is preferable that the conductive pattern portion has a substantially polygonal 
outer shape in which at least one corner is curved. 
[0028] The conductive pattern portion that receives electromagnetic waves has a substantially polygonal outer shape 

20 that is basically in the shape of a polygon, and at least one corner is curved. When the corner is rounded off, that is, 
curved, shift of the frequency at which the gain has a peak value according to the direction in which electromagnetic 
waves are polarized can be suppressed low, and good polarization properties can be obtained. Accordingly, an excellent 
sheet member for improving communication can be realized in which a peak value of the gain is high, and shift of the 
frequency at which the gain has a peak value according to the direction in which electromagnetic waves are polarized 

25 is small. 
[0029] In the pattern layer, all conductive pattern portions may have curved corners. However, all conductive pattern 
portions do not have to have curved corners, and any configuration may be applied, as long as part of the conductive 
pattern portions has curved corners. In a case where part of the conductive pattern portions has curved corners, there 
is no limitation on presence or absence of curved corners in the other conductive pattern portions. Furthermore, in the 

30 conductive pattern portions that have curved corners, only part of the corners may be curved, or all corners may be 

curved. Furthermore, the conductive pattern portion may be in the shape of a substantially polygonal plane, or may be 
in the shape of a line forming a closed loop extending substantially in the shape of a polygon. Accordingly, the electric 
power obtained by the antenna element from electromagnetic waves used for wireless communication can be reliably 
increased. 

35 [0030] Furthermore, in the invention, it is preferable that a plurality of conductive pattern portions are formed in the 
pattern layer, and the conductive pattern portions have different radiuses of curvature of corners and are formed in 
combination. 
[0031] According to the invention, since the conductive pattern portions having different radiuses of curvature of the 
corners are formed, the frequency band of electromagnetic waves that are to be received (hereinafter, may be referred 

40 to as a 'reception band') can be changed without lowering a peak value of the gain, compared with a case in which only 
conductive pattern portions having the same radius of curvature of the corners are formed. Changing the reception band 
includes widening the reception band and changing the reception frequency. For example, in a case where the radius 
of curvature of the corners is slightly different between adjacent conductive pattern portions, the reception band can be 
widened without lowering a peak value of the gain. Furthermore, for example, in a case where the difference in the radius 

45 of curvature of the corners between adjacent conductive pattern portions is slightly larger, the frequency of electromag
netic waves that are to be received (hereinafter, may be referred to as a 'reception frequency') can be widened to the 
lower side without lowering a peak value of the gain. 
[0032] Furthermore, in the invention, it is preferable that a plurality of conductive pattern portions are formed in the 
pattern layer, and a gap between two adjacent conductive pattern portions varies depending on the position. 

50 [0033] According to the invention, the gain can be increased compared with a case in which the gap between two 
adjacent conductive pattern portions is constant. 
[0034] Furthermore, in the invention, it is preferable that a frequency of electromagnetic waves used for wireless 
communication is included in the range of at least 300 MHz and not greater than 300 GHz. 
[0035] According to the invention, wireless communication can be suitably performed using electromagnetic waves 

55 having a frequency of 300 MHz or higher and 300 GHz or lower. The range of 300 MHz or higher and 300 GHz or lower 
includes a UHF band (300 MHz to 3 GHz), an SHF band (3 GHz to 30 GHz) and an EHF band (30 GHz to 300 GHz). 
[0036] Furthermore, in the invention, it is preferable that a total thickness is not greater than 50 mm. 
[0037] According to the invention, the thickness of the sheet member for enabling wireless communication to be 

6 Petitioner Samsung and Google Ex-1004, 0640



EP 2 096 711 A 1 

suitably perfonned using electromagnetic waves at a frequency in the range of 300 MHz or higher and 300 GHz or lower 
can be made as small as possible, and thus the sheet member can be made thinner. 
[0038] Furthermore, in the invention, it is preferable that the frequency of electromagnetic waves used for wireless 
communication is included in any one of frequency bands (hereinafter, referred to as a high MHz band) in the range of 

s at least 860 MHz band and less than 1,000 MHz band, and a total thickness is not greater than 15 mm, 
[0039] According to the invention, the thickness of the sheet member for enabling wireless communication to be 
suitably performed using electromagnetic waves at a frequency included in a high MHz band can be made as small as 
possible, and thus the sheet member can be made thinner. 
[0040] Furthermore, in the invention, it is preferable that the frequency of electromagnetic waves used for wireless 

10 communication is included in a 2.4 GHz band, and a total thickness is not greater than 8 mm. 
[0041] According to the invention, the thickness of tha sheet member for enabling wireless communication to be 
suitably performed using electromagnetic waves at a frequency included in a 2.4 GHz band can be made as small as 
possible, and thus the sheet member can be made thinner. 
[0042] Furthermore, in the invention, it is preferable that the storage layer is made of a material in which one or a 

15 plurality of materials selected from the group consisting offerrite, iron alloy, and iron particles are contained as a magnetic 
material in an amount blended of at least 1 part by weight and not greater than 1500 parts by weight, with respect to 
100 parts by weight of an organic polymer. 
[0043] According to the invention, the storage layer can be provided with a complex relative magnetic permeability 
(µ', µ,"), and thus a sheet member achieving the above-described effect can be suitably realized. 

20 [0044] Furthermore, in the invention, it is preferable that the sheet member for improving communication is flame
resistant 
[0045] According to the invention, the sheet member can be flame-resistant. For example, an electronic information 
transmitting apparatus that performs wireless communication using an antenna element, such as tags, readers, and 
portable telephones may be required to be flame-resistant. The sheet member can be suitably used also for the application 

25 where flame resistance is required. 
[0046] Furthermore, in the invention, it is preferable that at least one surface portion is glutinous or adhesive. 
[0047] According to the invention, at least one surface portion is glutinous or adhesive. Thus, the sheet member can 
be attached to other articles such as the above-described communication jamming member. Accordingly, the sheet 
member can be easily used. 

30 [0048] Moreover, the invention is directed to an antenna device, comprising: 

an antenna element that has a resonance frequency matched to a frequency used for wireless communication; and 
the sheet member for improving communication mentioned above. 

35 [0049) According to the invention, the sheet member is disposed between the antenna element and a communication 
jamming member. Thus, in a state where the antenna device is disposed in the vicinity of a communication jamming 
member, the antenna device can be used for suitably performing wireless communication using the antenna element, 
and for transmitting electronic information. In this manner, an antenna device that can be suitably used in the vicinity of 
a communication jamming member can be realized. 

40 [0050) Moreover, the invention is directed to an electronic information transmitting apparatus comprising the antenna 
device mentioned above. 

45 

50 

[0051) According to the invention, an electronic information transmitting apparatus can be realized that can suitably 
perform wireless communication using the antenna device including the antenna element even in a state where the 
electronic information transmitting apparatus is disposed in the vicinity of a communication jamming member. 

Brief Description of Drawings 

[0052] Other and further objects, features, and advantages of the invention will be more explicit from the following 
detailed description taken with reference to the drawings wherein: 

Fig. 1 is a cross-sectional view of a sheet member 1 O according to an embodiment of the invention; 
Fig. 2 is an enlarged cross-sectional view showing the internal structure of a first storage layer 14; 
Fig. 3 is a front view showing a pattern layer 15 constituting the sheet member 1 0 according to an embodiment of 
the invention; 

55 Fig. 4 is an enlarged front view of a part of the pattern layer 15 in the embodiment shown in Fig. 3; 
Fig. 5 is an enlarged front view of a part of the pattern layer 15 in the embodiment shown in Fig. 3; 
Fig. 6 is a graph showing a calculation result obtained with a simulation of the resonance frequency that is changed 
by the influence of cutting of conductive pattern portions 22; 
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Fig. 7 is a front view showing a pattern shape of the conductive pattern portion 22 of the sheet member 1 O used in 
the simulation; 
Fig. 8 is an exploded perspective view showing a tag 50 including the sheet member 1 O; 
Fig. 9 is a view showing a state in which the tag 50 is attached to a communication jamming member 57; 

s Fig. 1 O is a cross-sectional view showing electromagnetic coupling between an antenna element 51 and a pattern 
layer 15 and electromagnetic coupling between the pattern layer 15 and a radio wave reflecting layer 12; 
Fig. 11 is a schematic view showing electromagnetic waves that are incident on the sheet member 1 O (referred to 
as traveling waves) and Electromagnetic waves that are reflected by the sheet member 1 O (referred to as reflected 
waves); 

10 Fig. 12 is a view illustrating reflection of electromagnetic waves; 
Fig. 13 is an enlarged schematic view showing a part of the sheet member 1 O shown in Fig. 11; 
Fig. 14 is an enlarged perspective view showing a part of the tag 50, in which a part of a tag main body 54 overlaid 
on the sheet member 1 O is cut out; 
Fig. 15 is a view showing the electric field intensity obtained by a simulation performed in a region indicated by a 

15 virtual line 48 shown in Fig. 14; 
Fig. 16 is an enlarged perspective view showing a part of the pattern layer 15, which is another embodiment con
stituting the sheet member 1 O in the embodiment shown in Fig. 1; 
Fig. 17 is an enlarged perspective view showing a part of the pattern layer 15 according to another embodiment 
constituting the sheet member 1 O in the embodiment shown in Fig. 1 ; 

20 Fig. 18 is an enlarged perspective view showing a part of the pattern layer 15 according to another embodiment 
constituting the sheet member 1 O in the embodiment shown in Fig. 1 ; 
Fig. 19 is a front view of the pattern layer 15 according to another embodiment constituting the sheet member 1 O 
in the embodiment shown in Fig. 1; 
Fig. 20 is an enlarged perspective view showing a part of the pattern layer 15 in Fig. 19; 

25 Fig. 21 is a front view of the pattern layer 15 showing double-humped properties according to another embodiment 
constituting the sheet member 1 O in the embodiment shown in Fig. 1 ; 
Fig. 22 is an enlarged perspective view of a part of the pattern layer 15 in the embodiment shown in Fig. 21; 
Fig. 23 is a front view of the pattern layer 15 showing double-humped properties according to another embodiment 
constituting the sheet member 1 O in the embodiment shown in Fig. 1 ; 

30 Fig. 24 is an enlarged perspective view of a part of the pattern layer 15 in the embodiment shown in Fig. 23; 

Fig. 25 is a front view of the pattern layer 15 according to another embodiment constituting the sheet member 1 O 
in the embodiment shown in Fig. 1; 
Fig. 26 is an enlarged perspective view showing a part of the pattern layer 15 shown in Fig. 25; 
Fig. 27 is a front view showing the pattern layer 15 according to another embodiment constituting the sheet member 

35 1 O in the embodiment shown in Fig. 1 ; 
Fig. 28 is a front view showing the pattern layer 15 according to another embodiment constituting the sheet member 
1 O in the embodiment shown in Fig. 1 ; 
Fig. 29 is an enlarged perspective view showing a part of the pattern layer 15 shown in Fig. 28; . 
Fig. 30 is a front view of the pattern layer 15 according to still another embodiment constituting the sheet member 

40 1 O in the embodiment shown in Fig. 1 ; 
Fig. 31 is a front view of the pattern layer 15 according to still another embodiment constituting the sheet member 
1 O in the embodiment shown in Fig. 1 ; 
Fig. 32 is a front view showing a rectangular pattern shape 71 according to another embodiment. 
Fig. 33 is a front view showing a radial pattern shape 70 accordin to still another embodiment of the invention; 

45 Fig. 34 is a front view of the pattern layer 15 accordint to still another embodiment constituting the sheet member 
1 O in the embodiment shown in Fig. 1 ; 
Fig. 35 is a front view showing another pattern layer 15 whose configuration is different in size from that of the 
pattern layer 15 in Fig. 34, accordint to still another embodiment of the invention; 
Fig. 36 is a front view showing another pattern layer 15 that can be used as still another embodiment of the invention; 

50 Fig. 37 is a front view showing another pattern layer 15 that can be used as still another embodiment of the invention; 
Fig. 38 is a front view showing another pattern layer 15 that can be used as still another embodiment of the invention; 
Fig. 39 is a front view showing another pattern layer 15 that can be used as still another embodiment of the invention; 
Fig. 40 is an enlarged front view showing a part of the pattern layer 15 according to another embodiment constituting 
the sheet member 1 O in the embodiment shown in Fig. 1; 

55 Fig. 41 is a front view of the pattern layer 15 in which a part of Fig. 40 is enlarged; 
Fig. 42 is a cross-sectional view showing a sheet member 1 Oa according to still another embodiment of the invention; 
Fig. 43 is a cross-sectional view showing a sheet member 1 Ob according to still another embodiment of the invention; 
Fig. 44 is a cross-sectional view showing a sheet member 1 Oc according to still another embodiment of the invention; 
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Fig. 45 is a schematic view showing the manner of a communication test; 
Fig. 46 is a schematic view showing the manner of a communication test; 
Fig. 47 is a graph showing a calculation result obtained with a simulation of the reflection loss of the sheet member 
1 0 in Example 7; 

s Fig. 48 is a cross-sectional view showing the sheet member 1 0 of Example 8; 
Fig. 49 is a plan view showing the tag main body 54 that is attached to the sheet member 1 O of Example 8; 
Fig. 50 is a plan view showing the pattern layer 15 constituting the sheet member 1 0 of Example 8; 
Fig. 51 shows the case of wireless communication using an electromagnetic induction system typically used for a 
13.56 MHz band; and 

10 Fig. 52 is a simplified cross-sectional view showing a tag 1 A according to another conventional technique. 

Best Mode for Carrying out the Invention 

[0053] Now referring to the drawings, preferred embodiments of the invention are described below. 
15 [0054] Fig. 1 is a cross-sectional view of a sheet member for improving communication (hereinafter, referred to as a 

sheet member) 1 0 according to an embodiment of the invention. The sheet member 1 0 is a sheet for suitably performing 
wireless communication using an antenna element in the vicinity of a communication jamming member, and is disposed 
between the antenna element and the communication jamming member. 
[0055] The sheet member 1 0 is in the shape of a sheet, and has a pattern layer 15, a first storage layer 14, a reflection 

20 area forming layer 12, and an attachment layer 11. The sheet member 1 0 also has a second storage layer 13. The layers 
11 to 15 are overlaid in the following order; the pattern layer 15, the first storage layer 14, the second storage layer 13, 
the reflection area forming layer 12, and then the attachment layer 11, from the electromagnetic wave incident side, 
which is one side in the thickness direction (overlaid direction) that is the upper side in Fig. 1. The sheet member 1 0 has 
this sort of layer configuration. On the electromagnetic wave incident side (the upper side in Fig. 1) of the pattern layer 

25 15, a surface layer 16 that is not a layer reflecting electromagnetic waves, also may be formed. Hereinafter, for facilitating 
understanding, the storage layers 14 and 13 may be referred to as storage layers. 
[0056] In this embodiment, essential constituent elements of the sheet member 1 Oare the pattern layer 15, the storage 
layers, and the reflection area forming layer 12. The reflection area forming layer 12 may not be included in the sheet 
member 1 0 when the sheet member 1 0 is used in contact with an electromagnetic wave reflecting plate (for example, 

30 a metal) having the function of the reflection area forming layer 12. In the pattern layer 15, conductive pattern portions 

22 functioning as an antenna are formed. The storage layers are layers containing a non-conductive dielectric layer 
and/or magnetic layer. The layers have a real number part e' of the complex relative dielectric constant and/or a real 
number partµ.' of the complex relative magnetic permeability, and are made of a material in which an imaginary number 
part e" of the complex relative dielectric constant and/or an imaginary number part µ." of the complex relative magnetic 

35 permeability, which are loss components of the real number parts, is suppressed to the lowest to the extent possible. 
The storage layers are positioned in the vicinity of the pattern layer 15. With the real number part e' of the complex 
relative dielectric constant and/or the real number part µ' of the complex relative magnetic permeability, a propagation 
path of electromagnetic waves that have entered the sheet member 1 0 can be bent. Furthermore, with a wavelength 
shortening effect, the conductive pattern portions 11 and the sheet member 10 can be made smaller and thinner. The 

40 range of the real number part e' of the complex relative dielectric constant of the sheet member 1 0 is 1 to 200 in a 
communication frequency band. The range of the real number partµ' of the complex relative magnetic permeability is 
1 to 100 in a communication frequency band. Preferably, materials with high E' and/or high 'µ' are positioned close to 
the conductive pattern portions 11 , which makes it easy to obtain a wavelength shortening effect. The storage layer may 
be either a single layer or multiple layers, and also may contain an air layer. For example, a foam, a resin, paper, an 

45 adhesive, a glue, or the like can be used as the storage layer (dielectric layer). For example, the sheet member 1 0 may 
have a configuration in which the pattern layer 15, an adhesive layer (high dielectric constant), a foam layer (low loss), 
and the reflection area forming layer 12 are overlaid in this order. In this configuration, an adhesive containing a dielectric 
material or the like is used because a wavelength shortening effect from the storage layers can be more easily provided 
as being closer to the pattern layer 15, and a dielectric material with low loss is used in order to secure the distance 

50 between the conductive pattern portions 22 and the reflection area forming layer 12. Thus, communication is improved 
while the weight is made lighter and the price is made lower. The adhesive layer and the foam layer correspond to the 
storage layers in the invention. It will be appreciated that the configuration is not limited to this, and various materials 
can be combined. 
[0057] The configuration shown in Fig. 1 includes the first and the second storage layers 14 and 13 as the storage 

55 layers. The storage members include a member having a dielectric property made of a dielectric material (hereinafter, 
may be referred to as a 'dielectric member') and a magnetic member made of a magnetic material. The first and the 
second storage layers 14 and 13 are made of a material that is at least one of a magnetic member having the complex 
relative magnetic permeability(µ', µ.") and a dielectric member having the complex relative dielectric constant (e', e"). 
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Both of the materials may be a magnetic member, both of the materials may be a dielectric member, or one of the 
materials may be a dielectric member and the other may be a magnetic member. The invention also encompasses the 
configuration in which the first storage layer 14 that may be either a dielectric member or a magnetic member is used 
and the second storage layer 13 is not included. In this embodiment, the first storage layer 14 is a magnetic member, 

s and the second storage layer 13 is a dielectric member. 
[0058] The reflection area forming layer 12 is configured as a conductive film that is formed throughout the entire 
surface of the second storage layer 13 on the opposite side of the electromagnetic wave incident side, and reflects 
electromagnetic waves used for wireless communication with a tag main body 54 (described later) that is overlaid on 
the sheet member 10. The attachment layer 11 is a layer that is glutinous or adhesive and that includes an attachment 

10 member for attaching the sheet member 1 Oto an article. The attachment member includes at least one of a glue and 
an adhesive, and has a bond strength based on glutinosity or adhesion property. The attachment layer 11 is not essential, 
and may be omitted. Any configuration may be applied, as long as the constituent elements can be formed into one piece. 
[0059] Electromagnetic waves that are targeted by the sheet member 1 O for suitably performing wireless communi
cation via an antenna element are determined according to the application, but examples thereof include electromagnetic 

15 waves at a frequency contained in a high MHz band, more specifically, electromagnetic waves at a frequency in the 
range of 950 MHz or higher and 956 MHz or lower in Japan. The frequency of the target electromagnetic waves is shown 
as an example, and the invention also encompasses the configuration in which electromagnetic waves at frequencies 
other than the frequency shown in the example are targeted. 
[0060] Furthermore, the sheet member 1 O may be used for suitably performing wireless communication using elec-

20 tromagnetic waves at a frequency in a 2.4 GHz band. The 2.4 GHz band has the frequency range of 2400 MHz or higher 
and lower than 2500 MHz. The electromagnetic waves used in the RFID system are included in the range of 2400 MHz 
or higher and 2483.5 MHz or lower. 
[0061] There is no specific limitation on the frequency of the target electromagnetic waves, but the frequency is in the 
range of 300 MHz or higher and 300 GHz or lower, and any single or multiple frequencies can be selected. The range 

25 of 300 MHz or higher and 300 GHz or lower includes a UHF band (300 MHz to 3 GHz), an SHF band (3 GHz to 30 GHz), 
and an EHF band (30 GHz to 300 GHz). 
[0062) There is no specific limitation on the thickness of the layers 11 to 15 and the total thickness of the sheet member 
10. However, for example, in this embodiment, the thickness of the pattern layer 15 is 100 A (1 x 1 o-8 m) or more and 
500 µm or less, the thickness of the first storage layer 14 is 1 µm or more and 5 mm or less, the thickness of the second 

30 storage layer 13 is 1 µ.m or more and 45 mm or less, the thickness of the reflection area forming layer 12 is 1 00 A 
(1 x 1 o-8 m) or more and 500 µ.m or less, the thickness of the attachment layer 11 is 1 µ.m or more and 1 mm or less, 
and the total thickness of the sheet member 1 O is 3 µ.m or more and 50 mm or less. The sheet member 1 O is formed 
into a sheet in which the mass per unit area is 0.1 kg/m2 or more and 40 kg/m2 or less. The total thickness of the sheet 
member 1 O is small as described above, and the layers 13 to 16 are made of the above-described materials and are 

35 flexible. Accordingly, the shape of the sheet member 1 O can be freely changed. 
[0063) When used for wireless communication in a high MHz band, the total thickness of the sheet member 1 O is set 
to 0.1 mm or more and 15 mm or less, and when used for wireless communication in a 2.4 GHz band, the total thickness 
of the sheet member 1 O is set to 0.1 mm or more and 8 mm or less. With this sort of configuration, the thickness of the 
sheet member 1 O for enabling wireless communication to be suitably performed using electromagnetic waves at a 

40 frequency contained in a high MHz band or 2.4 GHz band can be made as small as possible, and thus the sheet member 
1 O can be made thinner. 
[0064] In this embodiment, material property values including the complex relative magnetic permeability µ and the 
complex relative dielectric constant£ of the first storage layer 14 are selected, so that electromagnetic waves used for 
wireless communication are selected. As the real number part µ,' of the complex relative magnetic permeability is larger, 

45 lines of magnetic force are allowed to more concentratedly pass through, and the propagation path of electromagnetic 
waves can be bent. As the imaginary number part µ" of the complex relative magnetic permeability and a magnetic 
permeability loss term tan8µ. (= µ."/µ.') are smaller, the loss of magnetic field energy becomes smaller. Accordingly, the 
real number partµ.' of the complex relative magnetic permeability is preferably larger, and the imaginary number part 
µ." of the complex relative magnetic permeability and the magnetic permeability loss term tanoµ, are preferably smaller. 

50 With a wavelength shortening effect obtained from the magnetic material, the size of the conductive pattern portions 
and the distance between the pattern layer and the reflection area forming layer are shortened. With a wavelength 
shortening effect obtained from the dielectric, and the path of electromagnetic waves along the pattern, the distance 
corresponding to 1J4 (approximately 3 cm, in the case of a 2.4 GHz) is shortened to approximately 1 mm to approximately 
8 mm (in the case of a 2.4 GHz band). This case is substantially the same as the case of 1J4 in a space, and can be 

55 included in 1J4 in the invention. Furthermore, as the real number part e' of the complex relative dielectric constant is 
larger, lines of electric force are allowed to more concentratedly pass through, and the propagation path of electromagnetic 
waves can be bent. As the imaginary number part e" of the complex relative dielectric constant is smaller, the loss of 
electric field energy becomes smaller. Accordingly, the real number part e' of the complex relative dielectric constant is 
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preferably larger, and the imaginary number part E" of the complex relative dielectric constant is preferably smaller. The 
storage layers are not intended to lose energy, but intended to concentratedly collect energy and allow the energy to 
pass through without being lost. The sheet member 1 0 of the invention is different from electromagnetic wave absorbing 
members in that the loss in the storage layers is preferably smaller. 

s [0065] Furthermore, in the invention, the values of the real number part µ,' and the imaginary number part µ," of the 
complex relative magnetic permeability and the real number part E' and the imaginary number part E" of the complex 
relative dielectric constant are values corresponding to the frequency of electromagnetic waves used for wireless com
munication. As described above, the frequency of electromagnetic waves used for wireless communication may be in 
the range of 300 MHz or higher and 300 GHz or lower including a UHF band, an SHF band, and an EHF band, and may 

10 be in a high MHz band or 2.4 GHz band, for example. 
[0066] Fig. 2 is an enlarged cross-sectional view showing the internal structure of the first storage layer 14. In Fig. 2, 
for facilitating understanding, hatching of magnetic powders 18 and magnetic fine particles 19 is omitted. In order to 
obtain the above-described material property values, in the first storage layer 14, powders made of a magnetic material 
(hereinafter, referred to as 'magnetic powders') 18 and fine particles made of a magnetic material (hereinafter, referred 

15 to as 'magnetic fine particles') 19 are mixed in a binder 17. The first storage layer 14 contains the magnetic powders 18 
and the magnetic fine particles 19 as magnetic materials. Fig. 2 is shown as an example, and there is no limitation to 
this. In this embodiment, the binder 17 is made of a polymer, for example, a non-halogen-based polymer, or a non
halogen-based mixture in which a non-halogen-based polymer and another polymer or the like are mixed. 
[0067] As the binder 17, a halogen-based polymer also can be used. The binder 17 may be made of a material having 

20 any material quality, such as a polymer (resin, TPE, rubber) gel, an oligomer, or the like. The material may be either 
organic or inorganic, and the degree of polymerization or the like of the material does not matter. A non-halogen-based 
material can be preferably used in view of the environment. In order to form the binder 17 into a sheet, a polymer material 
is suitable. For example, materials shown below can be preferably used, but materials, blended materials, alloy materials, 
and the like not shown below also can be used, as long as the material can be formed into a sheet. 

25 [0068] As the material of the binder 20, various organic polymer materials can be used, and examples thereof include 
polymer materials such as rubbers, thermoplastic elastomers, and various plastics. Examples of the rubbers include 
natural rubbers, as well as synthetic rubbers (used alone) such as a isoprene rubber, a butadiene rubber, a styrene
butadiene rubber, an ethylene-propylene rubber, an ethylene-vinyl acetate-based rubber, a butyl rubber, a chloroprene 
rubber, a nitrile rubber, an acrylic rubber, an ethylene acrylic rubber, an epichlorohydrin rubber, a fluorine rubber, a 

30 urethane rubber, a silicone rubber, a chlorinated polyethylene rubber, and a hydrogenated nitrile rubber (HNBR), deriv

atives thereof, and rubbers obtained by modifying these rubbers with various types of modification treatment. 
[0069] These rubbers may be used alone orin combination of a plurality of types. Agents that have been conventionally 
added to rubbers, such as vulcanizing agents, vulcanization promoters, antioxidants, softners, plasticizers, fillers, col
orants, and the like can be added to these rubbers. In addition to the above, any additive also can be used. For example, 

35 in order to control dielectric constant and electrical conductivity, a predetermined amount of dielectric (carbon black, 
graphite, titanium oxide, etc.) may be added as a material design. Moreover, processing aids (lubricant, dispersant) also 
may be selectively added as appropriate. 
[0070] Examples of the thermoplastic elastomers include chlorine-based (e.g., chlorinated polyethylene-based), eth
ylene copolymer-based, acrylic, ethylene acrylic copolymer-based, urethane-based, ester-based, silicone-based, sty-

40 rene-based, amide-based, and other various thermoplastic elastomers, and derivatives thereof. 
[0071] Examples of various plastics include polyethylene, polypropylene, AS resins, ABS resins, polystyrene, chlorine
based resins such as polyvinyl chloride and polyvinylidene chloride, polyvinyl acetate, ethylene-vinyl acetate copolymers, 
fluorine resins, silicone resins, acrylic resins, nylon, polycarbonate, polyethylene terephthalate, alkyd resins, unsaturated 
polyester, polysulfone, polyphenylene sulfide resins, liquid crystal polymers, polyamide imide resins, urethane resins, 

45 phenol resins, urea resins, epoxy resins, polyimide resins, and other thermoplastic resins or thermosetting resins, and 
derivatives thereof. As a binder thereof, low-molecular weight oligomertype-binders and liquid type-binders can be used. 
Any material can be selected, as long as the material can be formed into a sheet with heat, pressure, ultraviolet rays, a 
curing agent, or the like after molding. In addition to the above, any organic or inorganic material such as ceramics, 
paper, clay, and the like can be used. 

50 [0072] The magnetic powders 18 are flat soft magnetic metal powders. The powders are dispersed so as not to be 
brought into contact with each other, and arranged so as to extend perpendicularly to the thickness direction of the first 
storage layer 14. The magnetic powders 18 are substantially in the shape of a disk in which the average thickness is 2 
µ.,m, and the average outer diameter in a direction perpendicular to the thickness direction is 55 µ,m. The magnetic fine 
particles 19 are fine particles in which the thickness and size are smaller than those of the metal powders. At least the 

55 entire outer surface portion of the magnetic fine particles are not conductive, and the electrical conductivity of the magnetic 
fine particles is low. The average outer diameter of the magnetic fine particles 19 is 1 µ,m. 
[0073] As the binder 17 constituting the first storage layer 14, for example, HNBR, which is hydrogenated NBR rubber, 
is used. The magnetic powders 18 are made of, for example, sendust, which is an alloy of iron, silicon, and aluminum 
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(Fe-Si-Al). Furthermore, the magnetic fine particles are made of, for example, iron oxide (magnetite) that overall sup
presses electrical conductivity and has corrosion resistance. The size and the material are shown as an example, and 
there is no limitation to this. 
[0074] There is no specific limitation on the material configuration of the first storage layer 14, as long as the complex 

s relative magnetic permeability and the complex relative dielectric constant are appropriate. The binder 17 in which the 
soft magnetic powders 18 and/or the magnetic fine particles 19 are dispersed as in this example, or magnetic materials 
(metal oxide, ceramics, granular thin film, ferrite plating, etc.) without any treatment may be used as the first storage 
layer 14. Examples of soft magnetic powders used as the soft magnetic powders 18 and/or the magnetic fine particles 
19 include sendust (Fe-Si-Al alloy), permalloy (Fe-Ni alloy), silicon steel (Fe-Cu-Si alloy), Fe-Si alloy, Fe-Si-B (-Cu-Nb) 

10 alloy, Fe-Ni-Cr-Si alloy, Fe-Cr-Si alloy, Fe-Al-Ni-Cr alloy, Fe-Ni-Cr alloy, Fe-Cr-al-Si alloy, and the like. Furthermore, 
ferrite or pure iron particles also may be used. Examples of the ferrite include soft ferrite such as Mn-Zn ferrite, Ni-Zn 
ferrite, Mn-Mg ferrite, Mn ferrite, Cu-Zn ferrite, and Cu-Mg-Zn ferrite, and hard ferrite that is a permanent magnet material. 
Examples of the pure iron particles include carbonyliron and the like. Preferably, flat soft magnetic powders having high 
magnetic permeability are used. These magnetic materials may be used alone or in combination of a plurality of types. 

15 As the soft magnetic powders, flat soft magnetic powders and non-flat soft magnetic powders (e.g., needle shaped, 
fibrous, spherical, or block-shaped powders) may be combined, but at least one of the powders in this combination is 
preferably flat. The particle size of the soft magnetic powders is 0.1 µ,m or more and 1000 µ,m or less, preferably 1 O µ,m 
or more and 300 µ,m or less. The aspect ratio of the flat soft magnetic powders is 2 or more and 500 or less, preferably 
1 O or more and 100 or less. In order to improve corrosion resistance, the surface of the soft magnetic powders may 

20 have an oxide film. The surface of the magnetic powders is preferably subjected to surface treatment. The surface 
treatment may follow a commonly used treatment method in which a coupling agent, a surfactant, or the like is used as 
the surface treatment agent. Any means (resin coating, dispersant, etc.) can be used in order to improve the wettability 
between the magnetic powders and the binder. 
[0075] The first storage layer 14 is made of, or contains, at least one of soft magnetic metal, soft magnetic metal oxide, 

25 magnetic metal, and magnetic metal oxide, as the magnetic member. The first storage layer 14 may have the configuration 
in which at least one of powders and fine particles made of at least one of soft magnetic metal, soft magnetic metal 
oxide, magnetic metal, and magnetic metal oxide is disposed in the binder 17 as described above, or may be formed 
into a film including a thin film made of at least one of soft magnetic metal, soft magnetic metal oxide, magnetic metal, 
and magnetic metal oxide. As the first storage layer 14, for example, magnetic ceramics (ferrite, etc.) may be used 

30 without any treatment. 

[0076] The first storage layer 14 having the configuration in which the magnetic material is dispersed in the binder 17 
is made of a material in which one or a plurality of materials selected from the group consisting of ferrite, iron alloy, and 
iron particles are contained as the magnetic material in an amount blended of 1 part by weight or more and 1500 parts 
by weight or less, with respect to 100 parts by weight of an organic polymer as the binder 17. The amount of the magnetic 

35 material blended with respect to 1 00 parts by weight of the organic polymer is preferably 1 O parts by weight or more 
and 1 000 parts by weight or less. In a case where the amount of the magnetic material blended with respect to 1 00 parts 
by weight of the organic polymer is less than 1 part by weight, sufficient magnetic permeability cannot be obtained. In 
a case where the amount blended is more than 1500 parts by weight, processability becomes poor, and thus the sheet 
member 1 O cannot be produced, or the production become difficult. 

40 [0077] In a case where the configuration of the first storage layer 14 is the same, the real number partµ,' and the 
imaginary number part µ," of the complex relative magnetic permeability vary depending on the frequency of target 
electromagnetic waves, and tend to be smaller as the frequency of target electromagnetic waves becomes higher. In 
this embodiment, the target electromagnetic waves include electromagnetic waves in a high MHz band and 2.4 GHz 
band. The real number partµ,' and the imaginary number part µ" of the complex relative magnetic permeability tend to 

45 be smaller as the frequency of target electromagnetic waves becomes higher. Accordingly, in order to allow electromag
netic waves including electromagnetic waves in a high MHz band and 2.4 GHz band to be collected and pass through, 
the real number part µ,' and the imaginary number part µ" of the complex relative magnetic permeability, in particular, 
the real number partµ ' overall becomes smaller compared with those in the configuration for allowing, for example, 
electromagnetic waves at low frequency in an approximately 1 to 1 O MHz band to be collected and pass through. 

50 [0078] In order to increase the real number partµ,' of the complex relative magnetic permeability in the first storage 
layer 14, it is necessary to increase the amount of portion made of a magnetic material in the first storage layer 14. 
Furthermore, in order to reduce the imaginary number partµ," of the complex relative magnetic permeability, it is possible 
to reduce the amount of portion made of a non-magnetic material in paths 20 of lines of magnetic force. When the amount 
of the magnetic powders 18 blended in the first storage layer 14 is simply increased, the amount of portion made of a 

55 magnetic material becomes larger, and thus the amount of portion made of a non-magnetic material in the paths of lines 
of magnetic force can be made smaller. However, in a case where the amount of the magnetic powders 18 blended is 
increased so significantly that, for example, the conductive magnetic powders 18 are brought into contact with each 
other, the first storage layer 14 becomes conductive, and a current flows in the first storage layer 14. As a result, 
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conduction is established between the conductive pattern portions and the reflection area forming layer, and thus the 
performance as an antenna that receives electromagnetic waves is impaired. Accordingly, it is not possible to simply 
increase the amount of the magnetic powders 18 blended. 
[0079] In this embodiment, the magnetic fine particles 19 are mixed together with the magnetic powders 18, and thus 

s the magnetic powders 18 are prevented from being brought into contact with each other. Furthermore, since the magnetic 
fine particles 19 are interposed between the magnetic powders 18, the amount of portion made of a magnetic material 
can be increased, and the amount of portion made of a non-magnetic material in the paths 25 of lines of magnetic force 
can be reduced. Accordingly, the above-described complex relative magnetic permeability µ, can be obtained for elec
tromagnetic waves in a high MHz band and 2.4 GHz band. 

10 [0080] As the first storage layer 14 in another embodiment of the invention, in order to increase the ratio of the magnetic 
material filled, two types of differently-sized magnetic particles having an average particle size ratio of approximately 4: 
1 are mixed in the above-described binder 17, and the magnetic fine particles and soft magnetic metal fiber are mixed. 
Furthermore, in order to secure electric insulation, electrically insulating fine particles are mixed. The two types of 
magnetic particles are made of the same material as that of the magnetic powders 18, the average particle size of the 

15 larger particles is approximately 20 µ,m, and the average particle size of the smaller particles is approximately 5 µ,m. 

The magnetic fine particles and the soft magnetic metal fiber are made of iron-based materials, and the average particle 
size of the magnetic fine particles and the average fiber size of the soft magnetic metal fiber is approximately 1 µ,m. The 
electrically insulating fine particles are made of silicon oxide (SiO2), and has an average particle size of approximately 
1 O nm. Furthermore, in order to reduce voids in the first storage layer 14 to the extent possible, the first storage layer 

20 14 is designed and produced so that the measured specific gravity value is close to the theoretical specific gravity value 
based on the blend to the extent possible. Also when applying the above-described configuration instead of the config
uration shown in Fig. 2, the resonance frequency at which the imaginary number partµ," of the complex relative magnetic 
permeability has a peak value is shifted toward the high frequency side. When the frequency is further increased to 5 
GHz and to 1 O GHz, the first storage layer 14 can be realized in which the real number partµ,' of the complex relative 

25 magnetic permeability is large at 300 MHz or higher, in particular, in a high MHz band and 2.4 GHz band, and the 
imaginary number part µ," of the complex relative magnetic permeability is not too large. 
[0081] The second storage layer 13 can be made of the same material as that of the first storage layer 14. According 
to the application, materials such as vinyl chloride resins, melamine resins, polyester resins, urethane resins, wood, 
plaster, cement, ceramics, nonwoven fabric, foam resins, foams, heat insulating materials, paper including flame retardant 

30 paper, glass fabrics, and the like can be used, as long as the material is a non-conductive dielectric material. It will be 

appreciated that dielectric members or magnetic members can be blended as appropriate. The real part e' of the complex 
relative dielectric constant of the second storage layer 13 is selected to be in the range of 1 or more and 50 or less. With 
this sort of configuration, the dielectric constant of the second storage layer 13 and the sheet member 1 O can be freely 
controlled, and a contribution can be made to realization of smaller conductive pattern portions 22 and a thinner sheet 

35 member 10. 
[0082] At least one surface portion of the sheet member 1 O is glutinous or adhesive. In this embodiment, the attachment 
layer 11 is disposed as described above, and thus the surface portion on the other side in the thickness direction is 
glutinous or adhesive. With the bond strength due to the glutinosity or adhesion property of the attachment layer 11, the 
sheet member 10 can be attached to an article. Accardi ngly, the sheet member 1 O can be attached, for example, to a 

40 communication jamming member 12, and thus the sheet member 1 O can be easily disposed between an antenna element 
51 and the communication jamming member 12. The sheet member 1 O is disposed so that one side in the thickness 
direction is disposed on the side of the antenna element 51 and the other side in the thickness direction is disposed on 
the side of the communication jamming member 57. As the attachment member realizing the attachment layer 11, for 
example, No. 5000NS (manufactured by Nitto Denko Corporation) is used. 

45 [0083] The reflection area forming layer 12 may be metals such as gold, platinum, silver, nickel, chromium, aluminum, 
copper, zinc, lead, tungsten, iron, or the like, a resin mixture in which powder of the above-mentioned metal or conductive 
carbon black is mixed in a resin, known conductive ink, or films made of a conductive resin. The above-mentioned metal 
or the like formed into a plate, a sheet, a film, a nonwoven fabric, a cloth, or the like also can be used. Conductive oxides 
such as ITO and ZnO also can be used. The configuration also can be applied in which metal foil and glass fabrics are 

50 combined. The configuration also can be applied in which a metal layer having a film thickness of, for example, 600 A 
is formed on a synthetic resin film. The configuration also can be applied in which conductive ink (electrical conductivity 
is 5,000S/m or more) is applied onto a substrate. It is also possible to apply a configuration having mesh or other patterns 
reflecting electromagnetic waves at a specific frequency. 
[0084] Using the above-described material constituting the reflection area forming layer 12, the conductive pattern 

55 portions 22 of the pattern layer 15 can be formed. Each of the conductive pattern portions 22 is made of, for example, 
a metal such as silver, aluminum, or the like, and has an electrical conductivity of 5,000S/m or more. A plate-shaped 
base 31 is made of, for example, polyethylene terephthalate, and the above-described metal is evaporated thereon, so 
that the conductive pattern portions 22 are formed. The storage layers 14 and 13 are arranged in the vicinity of the 
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conductive pattern portions 22. 
[0085) The size of the conductive pattern portions 22 is optimized according to the frequency of the target electro
magnetic waves, and the size is determined to be the above-described size. Accordingly, the size is shown as an 
example, and is determined as appropriate based on the frequency of the target electromagnetic waves. Furthermore, 

s the gap between the conductive pattern portions 22 is determined based on the frequency of the target electromagnetic 
waves so that the receiving efficiency becomes high. The properties of the storage layer, more specifically, the complex 
relative dielectric constant or the complex relative magnetic permeability based on the material quality, the thickness, 
and the like are determined based on the frequency of the target electromagnetic waves so that the receiving efficiency 
becomes high. In this manner, the size and the gap size of the conductive pattern portions 22 are determined, the storage 

10 layers are configured, and electromagnetic waves can be efficiently received. 
[0086] As another embodiment of the invention, for example, a flame retardant or an auxiliary flame retardant is added 
to at least one of the pattern layer 15 and the storage layers, and thus the sheet member 1 0 is flame-resistant, semi
incombustible, or incombustible. For example, a flame retardant or an auxiliary flame retardant is added to the pattern 
layer 15 or the storage layers. Thus, the sheet member 1 0 is flame-resistant. Furthermore, at least part of the outer 

15 periphery of the sheet member 1 0 may be covered by a material that is flame-resistant or incombustible. For example, 
also in the case of electronics apparatuses such as portable telephones, the internal polymer material may be required 
to be flame-resistant. 
[0087] There is no specific limitation on the flame retardant for obtaining such flame resistance, but, for example, 
phosphorus compounds, boron compounds, bromine-based flame retardants, zinc-based flame retardants, nitrogen-

20 based flame retardants, hydroxide-based flame retardants, metal compound-based flame retardants or the like can be 
used as appropriate. Examples of the phosphorus compounds include phosphoric acid ester and titanium phosphate. 
Examples of the boron compounds include zinc borate. Examples of the bromine-based flame retardants include hexa
bromobenzene, hexabromocyclododecane, decabromobenzylphenylether, decabromobenzylphenyl oxide, tetrabromo
bisphenol, and ammonium bromide. Examples of the zinc-based flame retardants include zinc carbonate, zinc oxide, 

25 and zinc borate. Examples of the nitrogen-based flame retardants include triazine compounds, hindered amine com
pounds, and melamine-based compounds such as melamine cyanurate and melamine guanidine compounds. Examples 
of the hydroxide-based flame retardants include magnesium hydroxide and aluminum hydroxide. Examples of the metal 
compound-based flame retardants include antimony trioxide, molybdenum oxide, manganese oxide, chromium oxide, 
and iron oxide. 

30 [0088] In this embodiment, taking the content of the binder as 100 in the weight ratio, when 20 of bromine-based flame 

retardant, 1 0 of antimony trioxide, and 14 of phosphoric acid ester are added, the flame resistance corresponding to vo 
in UL94 nonflammability test can be obtained. The sheet member 1 0 preferably can be a material constituting an article, 
or can be attached to an article. For example, the sheet member 1 0 can be preferably used, for example, in a state 
where the sheet member 1 0 is attached to an article used in a space in which combustion or gas generation resulting 

35 from combustion are desired to be prevented, such as apparatuses inside aircrafts, watercrafts, and vehicles. 
[0089) The sheet member 10 is electrically insulating. Specifically, in a case where each of the layers 14 and 13 is 
made of the above-described material, the surface resistivity (J IS K6911) of the sheet member 1 0 is 102 Q/O or more. 
The surface resistivity of the storage layers is preferably larger. Accordingly, the possible maximum value is the upper 
limit value of the surface resistivity. In this manner, the sheet member 1 0 has high surface resistivity, and is electrically 

40 insulating. 
[0090] Furthermore, the sheet member 1 0 is heat-resistant. Specifically, the sheet member 1 0 can resist a temperature 
up to 150°C in a case where a crosslinking agent is added to a rubber or resin material. The properties of the sheet 
member 1 Odo not change at least to a temperature exceeding 150°C. Regarding heat resistance, resistance against a 
temperature of 150°C or higher can be provided also by coating at least part of a tag 54, the sheet member 10, the 

45 antenna element, and an IC chip with ceramics or a heat resisting resin (for example, a ; polyphenylene sulfide resin to 
which SiO2 fillers have been added). In the case of ceramics coating, complete sintering or partial sintering may be 
performed, or sintering may not be performed. 
[0091] In another embodiment of the invention, the configuration also may be applied in which the sheet member 1 0 
in the embodiment shown in Fig. 1 does not include the reflection area forming layer 12. Even in the configuration in 

50 which the reflection area forming layer 12 is not included, a similar effect can be obtained by arranging the sheet member 
1 0 on a face of an object that has a portion made of a conductive material. In the configuration in which the reflection 
area forming layer 12 is used, the influence of the arrangement position of the sheet member 10, that is, the type or the 
like of materials constituting acommunicationjamming member can be prevented from changing the resonance frequency 
of the conductive pattern portions 22 and changing the receiving properties of the sheet member 10, Thus, the commu-

55 nication conditions using the antenna element 51 can be prevented from being changed, and the communication con
ditions using the antenna element 51 can be stabilized. For example, even when the sheet member 1 0 is disposed inside 
interior materials of buildings, the receivable frequency can be prevented from being changed by the influence of the 
complex relative dielectric constant or the like of the interior materials. 
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[0092) As the conductive pattern portions used in the invention, conductive pattern portions may be non-continuously 
arranged, or slots (holes) may be formed in a conductive layer. There is no limitation on the shape of the pattern portions. 
Any shape can be applied such as a single or a plurality of circles, rectangles, lines, polygons, strings, irregular shapes, 
or a combination thereof, as long as the shape can realize the function as an antenna. 

s [0093) Fig. 3 is a front view showing the pattern layer 15 constituting the sheet member 1 0 according to an embodiment 
of the invention. Figs. 4 and 5 are enlarged front views of part of the pattern layer 15 in the embodiment shown in Fig. 
3. In the pattern layer 15, the conductive pattern portions 22 are formed on the surface of the plate-shaped base 21 on 
the electromagnetic wave incident side. The plate-shaped base 21 is, for example, a dielectric made of a synthetic resin, 
and the plate-shaped base 21 also functions as a dielectric member. The conductive pattern portions 22 have radial 

10 pattern portions 30 and rectangular pattern portions 31. The plate-shaped base 21 electrically insulates the conductive 
pattern portions 22 from each other. In Figs. 3, 4, and 5, for facilitating understanding, the conductive pattern portions 
22 are hatched with diagonal lines. 
[0094] The radial pattern portion 30 is formed into a radial shape, and a plurality of radial pattern shapes 30a are 
spaced away from each other by gaps (hereinafter, referred to as 'radial pattern gaps') c2x and c2y. More specifically, 

15 for example, in this embodiment, the radial pattern shapes 30a are formed in the shape of crosses radially extending in 
the x direction and they direction that are perpendicular to each other, and regularly arranged in a matrix in which the 
radial pattern gap c2x is interposed in the x direction and the radial pattern gap c2y is interposed in the y direction. 
[0095] The radial pattern shape 30a has a shape in which four corners 41 in an intersecting portion 36 are formed 
into curves, more specifically, arcs, based on a cross 40 indicated by the virtual line in Fig. 5. The cross 40 functioning 

20 as the base (hereinafter, referred to as a base cross) has a shape in which a rectangular shape portion 34 linearly 
extending in the x direction and a rectangular shape portion 35 linearly extending in they direction intersect each other 
at right angles at the intersecting portion 36 so that the centroids of the shape portions 34 and 35 are overlapped. The 
shape portions 34 and 35 are displaced from each other by 90° about an axis perpendicular to the intersecting portion 
36, and have the same shape. Four substantially triangular portions 42, that are right-angled isosceles triangles in which 

25 the oblique side opposing the right-angled corner is in the shape of an arc recessed toward the right-angled corner, are 
arranged on this base cross 40 so that the right-angled corners are accommodated in the respective corners 41 of the 
intersecting portion 36 in the base cross 40. 
[0096) In a case where the frequency of the target electromagnetic waves is in a 2.4 GHz band, for example, the radial 
pattern shape 30a has a size in which widths a1x and aly of the shape portions 34 and 35 are the same, for example, 

30 1.0 mm, and lengths a2x and a2y of the shape portions 34 and 35 are the same, for example, 25.0 mm. The sizes of 

the arc at the arc-shaped corner, that is, the lengths of the sides excluding the oblique side of the substantially triangular 
portion 42, more specifically, a length a3x, of the side in the x direction and a length a3y of the side in the y direction 
are the same, for example, 11.5 mm, and the radius of curvature R1 of the oblique side is 11.5 mm. Regarding the radial 
pattern gaps, the gap c2x in the x direction and the gap c2y in the y direction are the same, for example, 4.0 mm. 

35 [0097) A rectangular pattern shape 31 a is disposed in a region enclosed by the radial pattern shapes 30a so as to be 
spaced away from the radial pattern shapes 30a by a gap (hereinafter, referred to as a 'radial-rectangular portion gap') 
c1 so thatthe rectangularpattern shape 31 a covers the region enclosed by the radial pattern shapes 30a. More specifically, 
the rectangular pattern shapes 31 a are formed into a shape corresponding to the region enclosed by the radial pattern 
portions. More specifically, for example, in this embodiment, the radial pattern portion 30 is in the shape of a cross as 

40 described above, and the region enclosed by the radial pattern shapes 30a is substantially in the shape of a rectangle 
based on a rectangle. The shape corresponding thereto, that is, the radial-rectangular portion gap c1 has the same 
shape throughout the entire periphery. In a case where the shape portions 34 and 35 have the same shape as described 
above, the region enclosed by the radial pattern shapes 30a is substantially in the shape of a square based on a square, 
and the rectangular pattern shapes 31 a are substantially in the shape of a square based on a square 25. The rectangular 

45 pattern shapes 31 a are arranged so that the side portions of the square functioning as the base (hereinafter, referred 
to as a base square) 25 extend in either the x direction or they direction. 
[0098] The rectangular pattern shapes 31 a are substantially in the shape of a rectangle in which four corners 26 are 
formed into curves, more specifically, arcs, based on the base square 25. More specifically, four substantially triangular 
portions 27, that are right-angled isosceles triangles in which the oblique side opposing the right-angled corner is in the 

50 shape of an arc recessed toward the right-angled corner, are removed from the base square 25 so that the right-angled 
corners are accommodated in the respective corners 26 of the square. 
[0099] In a case where the frequency of the target electromagnetic waves is in a 2.4 GHz band, for example, the 
rectangular pattern shape 31 a has a size in which a size b1 x in the x direction and a size b1y in they direction of the 
base square 25 are the same, for example, 25.0 mm. The sizes of the arc at the arc-shaped corner, that is, the lengths 

55 of the sides excluding the oblique side of the substantially triangular portion 27, more specifically, a length b2x of the 
side in the x direction and a length b2y of the side in they direction are the same, for example, 1 0.0 mm, and the radius 
of curvature R2 of the corners is 10.0 mm. Regarding the radial-rectangular portion gap, a gap c1x in the x direction and 
a gap c1 yin they direction are the same, for example, 4.0 mm. 
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[0100] In this manner, the radial pattern shapes 30a and the rectangular pattern shapes 31a are conductive pattern 
portions substantially based on polygons, having a substantially polygonal outer shape in which at least one corner is 
curved. In this sort of pattern, a resonance current when receiving electromagnetic waves smoothly flows at the curved 
corners. 

s [0101] Furthermore, the radial pattern shapes 30a and the rectangular pattern shapes 31a are not in the shape of a 
strip (belt) forming a closed loop extending along the outer peripheral edge of the shapes, but are a planar pattern in 
which the inner portion is also covered. Accordingly, a capacitor can be formed between the pattern layer 15 and the 
reflection area forming layer 12. 
[0102) With this sheet member 10, the pattern layer 15 makes it possible for electromagnetic waves at the resonance 

10 frequency of the conductive pattern portions 22 to be efficiently received. The resonance frequency of the sheet member 
1 O is first specified according to the length and the peripheral length of the conductive pattern portions 22. Since elec
tromagnetic waves are received so as to be resonated with electromagnetic waves at a specific frequency, the resonance 
length is determined according to, for example, the length of 1i2 or 1/4 of the wavelength of the electromagnetic waves 
at the specific frequency. Here, the final resonance frequency is determined not only according to the pattern size but, 

15 also according to the binding properties between the conductive pattern portions 22, a wavelength shortening effect 
resulting from the real part e' of the complex relative dielectric constant or the real part µ' of the complex relative magnetic 
permeability of the first and the second storage layers 14 and 13, and a wavelength shortening effect resulting from the 
real part e' of the complex relative dielectric constant of the surface layer 16 and the influence of input impedance 
determined based on the first and the second storage layers 14 and 13 in a case where the surface layer 16 is additionally 

20 disposed. This resonance frequency is substantially the same as the frequency used for wireless communication in the 
antenna element 51 described later. 
[0103] When the sheet member 10 is used according to the size corresponding to the tag main body 54 (described 
later), at least one of the radial pattern shapes 30a and the substantially rectangular pattern shapes 31 a may be contained 
only partially in the conductive pattern portions 22. In this case, the resonance frequency is shifted toward the high 

25 frequency side according to the downsizing of the pattern shape, that is, the partial shape of the radial pattern shapes 
30a and the partial shape of the substantially rectangular pattern shapes 31 a contained in the conductive pattern portions 
22. 
[0104] Fig. 6 is a graph showing a calculation result obtained with a simulation of the resonance frequency that is 
changed by the influence of cutting of the conductive pattern portions 22. Fig. 7 is a front view showing the pattern shape 

30 of the conductive pattern portion 22 of the sheet member 1 O used in the simulation. In Fig. 7, the horizontal axis represents 

the frequency, and the vertical axis represents the reflection loss. The reflection loss refers to the loss from a point of 
view in which electromagnetic waves that are incident on the sheet member 1 O are reflected by the sheet member 1 0, 
and has a value corresponding to the amount of electromagnetic waves received in the sheet member 10. The reflection 
loss is represented by a negative value, and the absolute value of the reflection loss is the amount of electromagnetic 

35 waves received. That is to say, the reflection loss functions as an indicator in evaluation of the properties as an antenna. 
It is indicated that, as the value of the reflection loss is smaller, the efficiency of the sheet member 1 O in receiving 
electromagnetic waves is higher. The reflection loss amount in the invention is calculated using a computer simulation. 
The simulation follows the TLM method and is performed using a 'Micro-Stripes' manufactured by Flomerics. In the 
calculation, the material constants of the first storage layer 14, for example, in a 2.4 GHz band were set so that the real 

40 part e' of the complex relative dielectric constant= 12.3, the imaginary part e" of the complex relative dielectric constant 
= 1 .3, the real part µ' of the complex relative magnetic permeability = 1.3, the imaginary part µ" of the complex relative 
magnetic permeability = 0.5, and the thickness = 0.5 mm. The material constants of the second storage layer 13, for 
example, in a 2.4 GHz band were set so that e' = 4.6, e" = 0.1, and the thickness = 2.0 mm. In the simulation, the 
correspondence between the frequency and the reflection loss in a state where the sheet member 1 O was overlaid on 

45 a metal plate was calculated. 
[0105] In the conductive pattern portion 22 on which the pattern layer 15 used in the simulation was based, a1 x = aly 
= 1.0 mm, a2x = a2y = 17.5 mm, a3x = a3y = 7.5 mm, c1x = c1y = 1.5 mm, c2x = c2y = 7.0 mm, b1x = b1y = 20.5 mm, 
c1x = c1y = 1.5 mm, R1 = 7.5, and R2 = 7.0 mm. Furthermore, a size L1 in the longer-side direction (the x direction) 
and a size L2 in the shorter-side direction (they direction) perpendicular to the overlaid direction of the sheet member 

50 1 O were set so that L 1 = 80 mm and L2 = 20 mm. 
[0106] Two types of pattern shape formed by cutting part of the conductive pattern portion 22 of the sheet member 
1 O used in the simulation are respectively taken as a first pattern shape 22A and a second pattern shape 22B, the sheet 
member 1 O in which the first pattern shape 22A is formed is taken as a first sheet member 1 OA, and the sheet member 
1 O in which the second pattern shape 22B is formed is taken as a second sheet member 1 OB. 

55 [0107) Fig. 7 is a front view of the first sheet member 1 OA. The first pattern shape 22A includes, among the conductive 
pattern portions 22, the substantially rectangular pattern shapes 31 a and part of the radial pattern shapes 30a in a portion 
enclosed by a rectangle defined by two sides that pass through the centroids of the radial pattern shapes 30a and that 
are parallel to the x direction and two sides that pass through the centroids of the radial pattern shapes 30a and that 
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are parallel to they direction. The first pattern shape 22A is arranged in a line in the x direction, and includes four 
substantially rectangular pattern shapes 31 a that respectively have centroids arranged at the center in they direction 
and part of the radial pattern shapes 30a that are arranged around the substantially rectangular pattern shapes 31 a. 
[0108] In Fig. 6, a solid line 38 represents the frequencyreflection loss properties of the first sheet member 1 OA. The 

s conductive pattern portions 22 of the sheet member 1 O are designed so that the frequency at which the reflection loss 
has a peak value (resonance frequency) corresponds to a 2.4 GHz band, but the resonance frequency of the first sheet 
member 1 OA after cutting of the samples is shifted toward the frequency side higher than a 2.4 GHz band. This resonance 
frequency is the frequency of the sheet member 1 O alone before the antenna element 51 is attached. 
[0109] In Fig. 6, the resonance frequency of the first sheet member 1 OA does not match a 2.4 GHz band, but the 2.4 

10 GHz band is included in a portion around a resonance peak 38A at which the reflection loss is large, that is, the reflection 
loss in the 2.4 GHz band is large. Thus, it is seen that the first sheet member 1 OA has an ability to collect (an ability to 
collect and supply) electromagnetic waves at a frequency in a 2.4 GHz band. This fact shows that, although the resonance 
frequency of the sheet member 1 O does not completely match the targeted 2.4 GHz band, the sheet member 1 O can 
function as a sending and receiving antenna in which the influence of a metal face and the like is suppressed and a 

15 booster antenna that is to supply electromagnetic waves to the antenna element 51, after the resonance frequency is 
adjusted by reactance matching or the like. 
[011 0] When the antenna element 51 is mounted on the sheet member 10, the resonance frequency may be further 
shifted, but this problem can be dealt with, by adjusting the distance between the antenna element 51 and the sheet 
member 10, adjusting the dielectric constant and the magnetic permeability, or adjusting the method for cutting the 

20 conductive pattern portions 22 and the size of the antenna element 51. For example, a foam, resin, paper, or the like 
with an appropriate thickness can be interposed between the antenna element 51 and the sheet member 10, using an 
adhesive or glue. 
[0111] When the sheet member 1 O has the above-described layer configuration, the receiving efficiency of electro
magnetic waves can be increased, and thus a large gain as the function of an antenna can be obtained, and the sheet 

25 member 1 O can be made thinner and lighter. 
[0112] Furthermore, in the conductive pattern portion 32, the radial pattern shapes 30a are arranged so that radially 
extending portions face each other as described above, and the rectangular pattern shapes 31 a are formed into a shape 
corresponding to the region enclosed by the radial pattern shapes 30a. In this arrangement, the receiving efficiency is 
optimized (increased) by combining the radial pattern portions 30 and the rectangular pattern portions 31 having different 

30 receiving principles (the radial patterns function as dipole antennas, and the rectangular patterns function as patch 
antennas). Accordingly, the sheet member 1 O having high receiving efficiency can be realized. Furthermore, the radial 
pattern shape 30a is radially disposed in the x direction and they direction, and the side portions of a square on which 
the rectangular pattern shape 31 a is based is disposed so as to extend in the x direction and they direction. Thus, the 
receiving efficiency of electromagnetic waves polarized so that the direction of the electric field is in the x direction and 

35 they direction can be increased. 
[0113] In the sheet member 10, the conductive pattern portions 22 that receive electromagnetic waves have a sub
stantially polygonal outer shape that is basically in the shape of a polygon, and thus a peak value of the gain can be 
increased compared with a case in which the outer shape of the conductive pattern portions 22 is circular. In this manner, 
the shape is basically polygonal, and at least one corner is curved. Thus, shift of the frequency at which the gain has a 

40 peak according to the direction in which electromagnetic waves are polarized can be suppressed low. Accordingly, 
excellent, receiving properties can be obtained in which a peak value of the gain is high, and shift of the frequency at 
which the gain has a peak value according to the direction in which electromagnetic waves are polarized is small. 
[0114] The sheet member 1 O uses the conductive pattern portions 22 of the pattern layer 15 to receive electromagnetic 
waves at a specific frequency following the resonance principle of an antenna. In other words, in the sheet member 1 O 

45 of the invention, the conductive pattern portions 22 function to effectively operate also as a receiving antenna. Herein, 
the specific frequency is a frequency determined according to factors such as the shape and the size of the conductive 
pattern portions 22. when electromagnetic waves are received by the conductive pattern portions 22, a resonance current 
flows at the end portions of the conductive pattern portions 22, and an electromagnetic field is generated around the 
peripheral edge portions of the conductive pattern portions 22. In the sheet member 10, electromagnetic waves at a 

50 specific frequency are concentrated at the interior of the sheet member due to resonance. 
[0115] Furthermore, when the sheet member 1 O is used in an overlaid state in which the storage layers are interposed 
between the pattern layer 15 and the conductive layer, a capacitor or an inductor can be formed between the conductive 
pattern portions 22 of the pattern layer 15 and the conductive layer. In this embodiment, the conductive layer is the 
reflection area forming layer 12. In another embodiment in which the reflection area forming layer 12 is not included, the 

55 conductive layer is a surface layer of an object made of a conductive material. In a case where the distance between 
the conductive pattern portions 22 and the conductive layer is reduced, the capacity of the capacitor can be increased. 
Also, a capacitor can be formed between the conductive pattern portions 22. As a capacitor, electromagnetic energy at 
a specific frequency can be stored. When a capacitor or the like is used, a function to adjust reactance is provided, and 
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thus the sheet member 1 0 can be made thinner. Thus, electromagnetic energy corresponding to a specific frequency 
can be accumulated in the sheet member 10. Electromagnetic energy is apparently accumulated, but the sheet member 
1 0 actually allows captured electromagnetic energy to continuously pass through. The sheet member 1 0 plays a role to 
highly effectively re-radiate electromagnetic waves at a specific frequency at the conductive pattern portions 22 func-

5 tioning as a high-performance small antenna, to cause the electromagnetic waves to be interfered with incident waves 
thereby forming a region having high electric field intensity, and to' transfer the energy by electromagnetic coupling to 
the antenna element 51 (described later). 
[0116) Fig. 8 is an exploded perspective view showing the tag 50 including the sheet member 1 0. The tag 50 is one 
of electronic information transmitting apparatuses that transmit information by wireless communication, and is used, for 

10 example, as a transponder of an RFID (Radio Frequency IDentification) system used for automatically recognizing a 
solid matter. The tag 50 includes the antenna element 51, an integrated circuit (hereinafter, referred to as an 'IC') 52 
that is electrically connected to the antenna element 51 and that functions as communication means for performing 
communication using the antenna element 51, and the sheet member 10. In the tag 50, at the time when the antenna 
element 51 receives a request signal from a reader, the antenna element 51 sends signals indicating information stored 

15 in the IC 52. Accordingly, the reader can read information held in the tag 50. For example, the tag 50 is attached to a 
product, and used for management of products such as prevention of product theft or recognition of inventory status. 
An antenna device includes the antenna element 51 and the sheet member 10. The tag 50 is an electronic information 
transmitting apparatus that uses the antenna element 11 to send and receive electromagnetic wave signals, and is a 
battery-less tag that returns electromagnetic wave, signals using the energy of the received electromagnetic wave 

20 signals. The tag 50 may be a battery-less tag, or may be a battery-equipped battery tag. 
[0117) The antenna element 51 functioning as antenna means is at least an electric field-type antenna element, is a 
dipole antenna, a loop antenna, or a monopole antenna, and is realized as a dipole antenna in this embodiment. In 
another embodiment of the invention, the antenna element 51 may be realized as another antenna. In a case where a 
dipole antenna and the sheet member 10 are combined, the antenna element 51 can be made smaller. With the level 

25 of the real number part µ' of the complex relative magnetic permeability and the real number part e' of the complex 
relative dielectric constant of the sheet member 10, together with the wavelength shortening effect, the antenna element 
51 can be made smaller. The dipole antenna is linear, and may have curve and bent portions. It is sufficient that the 
total length is A12. For example, in the case of 950 MHz, the length is approximately 15.8 cm. When a wavelength 
shortening effect obtained from the sheet member 1 0 is applied to this configuration, a linear element having a size of 

30 approximately 3 to 1 0 cm can be realized. When the element is curved or bent, the size allowing accommodation in a 

label of 2 to 3 cm can be realized. The element can be made further smaller, and thus the element can be attached to 
a wide range of targets. Since a monopole antenna supplies electricity between an element on one side of a dipole 
antenna and a ground plate, the total length of the element can be as small as A14. In the case of a loop antenna, when 
the circumferential length is close to one wavelength, the structure becomes similar to that in which two half-wavelength 

35 dipole antennas are arranged side by side, and thus this loop antenna can be regarded as an electric field-type antenna 
element. The antenna element of the invention includes an antenna element in which the type is switched between an 
electric field-type and a magnetic field-type, and an antenna element in which electric field-type and magnetic field-type 
functions are together provided, as long as the antenna element is not of completely magnetic field-type. Furthermore, 
the antenna element of the invention also includes an antenna element on which a reactance structure portion is mounted. 

40 [0118) The antenna element 51 is realized as a pattern conductor that is formed on a surface portion of a base 53 
(made of polyethylene terephthalate (PET)) on one side in the thickness direction. The IC 52 is disposed, for example, 
at the center portion of the antenna element 51, and is electrically connected to the antenna element 51. The IC 52 has 
at least a storage portion and a control portion. Information can be stored in the storage portion, and the control portion 
can store information in the storage portion or read information from the storage portion. In response to a command 

45 indicated by electromagnetic wave signals received by the antenna element 51, the IC 52 stores information in the 
storage portion or reads information stored in the storage portion, and gives signals indicated by the information to the 
antenna element 51. The base 53 is in the shape of a rectangular plate, and the antenna element 51 is disposed at the 
center portion of the base 53 so as to extend in the longer-side direction. The layer thickness of the antenna element 
51 and the IC 52 is 1 nm or more and 500 µm or less, and the layer thickness of the base 53 is 0.1 µm or more and 2 

50 mm or less. The configuration without a base also can be applied in which the antenna element 51 is directly printed or 
formed by treatment on the sheet member 10. 
[0119) The antenna element 51, the IC 52, and the base 53 constitute the tag main body 54. The tag main body 54 
is packaged so that the tag main body 54 is, for example, mounted on a flexible adhesive tape. The tag main body 54 
and the sheet member 1 0 constitute the tag 50. Fig. 8 is an exploded view of the tag main body 54 and the sheet member 

55 10, but the tag main body 54 is overlaid on the sheet member 1 0 so that the surface portion having the antenna element 
51 opposes one surface of the sheet member 1 0 (one surface of the pattern layer 15 in this embodiment). The surface 
of the antenna element 51 is covered by a polyethylene terephthalate insulating film having a thickness of 25 µm, and 
thus the antenna element 51 is insulated from the conductive pattern portions 22. Although not shown in Fig. 8, a glue 
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and an adhesive may be used between the tag main body 54 (that may not include the base 53) and the sheet member 
10, or one or both of the tag main body 54 and the sheet member 1 0 may be glutinous or adhesive so that these layers 
are attached to each other. The sheet member 1 O is in the form of a rectangular plate, and is overlaid on tag main body 
50 to form the tag 50 in the shape of a rectangular plate. 

s [0120] There is no specific limitation on the binding structure between the sheet member 1 0 and the tag main body 
54, but these layers may be bound to each other using a binding agent including a glue and an adhesive. In an area 
having an intensive electric field formed near the surface of the sheet member 10, the sheet member 1 0 and the antenna 
element 51 are overlaid in a non-conduction state, that is, overlaid via an electrically insulating non-conductive layer 
(that also may be a dielectric layer or magnetic layer). Regarding the distance between the sheet member 1 O and the 

10 antenna element 51, the optimum position can be determined according to the communication properties of the antenna 
element 51. In Fig. 8, the configuration, for binding the sheet member 10 and the tag main body 54 is omitted. In the tag 
50, the layer of the base 53, the layer of the antenna element 51 and the IC 52, the tag main body adhesive layer, the 
pattern layer 15, the first storage layer 14, the second storage layer 13, the reflection area forming layer 12, and the 
attachment layer 11 are overlaid in this order from one side in the thickness direction to the other side. 

15 [0121] The antenna element 51 can send electromagnetic wave signals in a direction intersecting the direction in 
which the antenna element 51 extends, and receive electromagnetic wave signals arriving from the direction intersecting 
the direction in which the antenna element 51 extends. In this embodiment, electromagnetic wave signals can be sent 
in a sending and receiving direction A that is oriented to the side farther from the sheet member 1 0 than the antenna 
element 51, and electromagnetic wave signals arriving from the sending and receiving direction A can be received. 

20 [0122] In the tag 50, for example, at the time when the antenna element 51 receives an electromagnetic wave signal 
indicating predetermined information that is to be stored (hereinafter, referred to as 'main information') and information 
to give a command to store the main information (hereinafter, referred to as 'storage command information') from an 
information management apparatus that is a reader writer, an electrical signal indicating the main information and the 
storage command information is given from the antenna element 51 to the IC 52. In the IC tag 51, the control portion 

25 stores the main information in the storage portion based on the storage command information. 
[0123] Furthermore, at the time when the antenna element 51 receives an electromagnetic wave signal indicating 
information (hereinafter, referred to as 'sending command information') to give a command to send information stored 
in the storage portion (hereinafter, referred to as 'stored information') from the information management apparatus, an 
electrical signal indicating the sending command information is given from the antenna element 51 to the IC 52. In IC 

30 tag 52, the control portion reads the information stored in the storage portion (stored information), and gives an electrical 

signal indicating the stored information to the antenna element 51, based on the sending command information. Thus, 
an electromagnetic wave signal indicating the stored information is sent from the antenna element 51. 
[0124] Fig. 9 is a view showing a state in which the tag 50 is attached to the communication jamming member 57. 
The tag 50 includes the sheet member 1 0 so that the tag 50 can be used in the vicinity of the communication jamming 

35 member 57, which is a member that jams communication. Examples of conductive material, which is one of communi
cation jamming materials in the invention, include metals, si-based materials, carbon-based materials such as graphite 
sheet, oxides such as ITO and ZnO, and liquids such as water. The conductive material refers to a material that is 
conductive to the extent that a high-frequency short circuit may occur between the material and the antenna element. 
The conductive material refers to a material having conductivity, examples thereof include materials having relatively 

40 low resistivity that is 1 o-6 Qcm or higher and lower than 1 o-1 Qcm (metals, etc.) and materials having relatively high 
resistivity that is 1 o-1 Qcm or higher and 106 Qcm or lower (liquids such as water and seawater, and semiconductors). 
[0125] The sheet member 1 0 is disposed on the side farther from the sending and receiving direction A than the 
antenna element 51. The sheet member 1 O is used in a state where the sheet member 1 O is attached via the attachment 
layer 11 to the communication jamming member 57. The tag 50 is disposed so that the sheet member 1 0 is disposed 

45 closer to the communication jamming member 57 than the antenna element 51 and the sheet member 1 0 is interposed 
between the antenna element 51 and the communication jamming member 57. 
[0126] Fig. 1 O is a cross-sectional view showing electromagnetic coupling between the antenna element 51 and the 
pattern layer 15 and electromagnetic coupling between the pattern layer 15 and the radio wave reflecting layer 12. In 
Fig. 10, for facilitating understanding, constituent elements other than the antenna element 51, the IC 52, and the sheet 

50 member 1 0 in the configuration of the tag 50 are omitted. In a free space in which the communication jamming member 
12 is not present in the vicinity of the antenna element 51, an electric field formed by a potential difference between end 
portions 51 a and 51 b of the antenna element 51 spreads throughout the space, a magnetic field is formed by a change 
in the intensity of this electric field, and an electric field is formed by a change in the intensity of this magnetic field. Using 
the principle that an electric field and a magnetic field are repeatedly formed in a successive manner, the antenna 

55 element 51 can send electromagnetic waves. Furthermore, using the inverse principle, the antenna element 51 can 
receive electromagnetic waves at the resonance frequency. 
[0127] In Fig. 13, when electromagnetic waves are incident on the tag 50, the conductive pattern portions 22 of the 
pattern layer 15 function as an antenna. When electromagnetic waves at a specific frequency that is a resonance 
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frequency determined according to the layers 12 to 15 of the sheet member 1 O are incident, resonance occurs, and 
electromagnetic waves at that frequency are concentrated at the interior of the sheet member 10. The dielectric and 
magnetic first storage layer 14 is interposed between the pattern layer 15 and the reflection area forming layer 12, and 
the real number part (µ') of the magnetic permeability of the first storage layer 14 is selected as described above, and 

s thus electromagnetic waves that have entered the sheet member 1 O are propagated along the first storage layer 14. 
Accordingly, jamming of communication of the antenna element 51 can be suppressed as small as possible. In Fig. 13, 
traveling waves enter the sheet member 10, and then pass only through the first storage layer 14. However, this is 
merely an example, and an effect of improving communication is obtained with all layers in the sheet member 1 0. 
[0128) When an electromagnetic field is generated around the conductive pattern portions 22, an electromagnetic 

10 field is generated also on the side farther from the first storage layer 14 than the pattern layer 15. The antenna element 
51 is disposed in the vicinity of the pattern layer 15, and when an electromagnetic field is generated around the conductive 
pattern portions 22, electromagnetic coupling is formed between the conductive pattern portions 22 and the antenna 
element 51, and electromagnetic energy is transferred from the conductive pattern portions 22 to the antenna element 
51. Since electromagnetic energy at the resonance frequency is supplied from the conductive pattern portions 22 to the 

15 antenna element 51, receiving power of the antenna element 51 can be increased compared with a case in which the 
pattern layer 15 is not included. The tag 50 returns electromagnetic wave signals using the energy of the received 
electromagnetic wave signals, and thus communication distance can be made longer. This effect of reinforcing electro
magnetic waves can be described also based on the distance effect between the conductive pattern portions 22 and 
the reflection area forming layer 12. The gap between the conductive pattern portions 22 and the reflection area forming 

20 layer 12 is ideally ((2n-1 )/4)l (n is a positive integer), but the distance for obtaining an effect corresponding to interference 
at ((2n-1 )/4 )l in an air is reduced due to the magnetic permeability and the dielectric constant of the storage layers. 
Preferably, n is 0. 
[0129) Furthermore, the sheet member 1 O is designed so that the phase of captured electromagnetic waves is adjusted 
in the interior of the sheet member, and thus an area having high electric field intensity, at a position away from the 

25 reflection area forming layer by an electrical length of ((2n-1)/4)l (where the wavelength of electromagnetic waves is 
taken as l), is formed at the position of the pattern layer 15. In the invention, a position (a virtual electromagnetic wave 
reflecting face 201 indicated by the virtual line shown in Figs. 11 and 13 described later) having a composite electric 
field of O (zero) and virtually connecting a point near the center of the conductive pattern portions 22 and the reflection 
area forming layer is formed. When electromagnetic waves are reflected by the virtual electromagnetic wave reflecting 

30 face 201 that forms a reflection area, the electromagnetic waves move around the conductive pattern portions 22 along 

the distance longer than the straight distance ((2n-1 )/4)l. Using this aspect, a longer electrical length from the pattern 
layer 15 to the reflection area is obtained, and thus the sheet member 1 O is made significantly thinner than Al4. Portions 
in which the electrical length from the pattern layer 15 to the reflection area is ((2n-1 )/4)l, in the invention are denoted 
by arrows 202 in Fig. 13. Accordingly, the electric field intensity is also increased by interference at the position of the 

35 conductive pattern portions. With these reinforcement effects, the sheet member 1 O also functions as a booster antenna. 
Accordingly, wireless communication can be suitably performed even in the vicinity of the communication jamming 
member 12, and a sufficient communication distance can be secured, When the sheet member 1 O includes the conductive 
pattern portions 22 and independently has an antenna function in this manner, an effect of improving communication of 
the antenna element 51 can be obtained. 

40 [0130) In a state where there is a potential difference between the end portions 51 a and 51 b of the antenna element 
51, each of the end portions 51 a and 51 b of the antenna element 51 is charged positively or negatively, and thus electric 
fields are formed between the end portions 51a and 51 b of the antenna element 51 and portions 12a and 12b in the 
reflection area forming layer 12 respectively opposing the end portions 51 a and 51 b of the antenna element 51, and a 
positively or negatively charged state that is opposite to the charge of the end portions 51 a and 51 b of the antenna 

45 element 51 is formed. The IC 52 applies an alternating voltage to the antenna element 51, and the end portions 51a 
and 51 bare charged so that the charge is alternately switched between positive and negative. In a case where the sheet 
member 1 O is disposed between the electric field-type antenna element 51 and the communication jamming member 
57, the distance between the antenna element 51 and the communication jamming member 57 can be increased. Thus, 
the intensity of an electric field that is generated by the end portions 51a and 51b of the antenna element 51 being 

50 charged and that is formed between the antenna element 51 and the communication jamming member 57 can be 
reduced. In this embodiment, the reflection area forming layer 12 is formed in the sheet member 10, and the storage 
layers are formed between the antenna element 51 and the reflection area forming layer 12. Thus, the electrical length 
between the antenna element51 and the reflection area forming layer 12 can be increased, and the degree of an electrical 
short circuit that is generated by the end portions 51 a and 51 b of the antenna element 51 being charged and that is 

55 formed between the antenna element 51 and the reflection area forming layer 12 becomes smaller. 
[0131] The above-described phenomenon is to be generated also between the antenna element 51 and the conductive 
pattern portions 22. However, since the conductive pattern portions 22 are smaller than the corresponding antenna 
element 51 and are non-continuously arranged, the influence to lower the impedance of the antenna element is small. 
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[0132] Accordingly, a high-frequency short circuit between the antenna element 51 and the communication jamming 
member 57 or the reflection area forming layer 12 is less likely to occur. That is to say, it is possible to suppress a high
frequency currentflowing between the antenna element 51 and the communication jamming member 57 or the reflection 
area forming layer 12 due to a high-frequency short circuit occurring, which is similar to an electrical current flowing 

s when a high-frequency voltage is applied to a capacitor, and thus a decrease in the input impedance of the antenna 
element 51 is suppressed. Suppression of a decrease in the input impedance has been confirmed based on the fact 
that the current value of a current that flows in the antenna element 51 becomes small as in a case where the commu
nication jamming member 12 is not present. When the sheet member 1 0 is used in this manner, a decrease in the input 
impedance can be suppressed. When the input impedance becomes small, this impedance is deviated from the imped-

10 ance of the communication means (the IC 52) for performing communication using the antenna element 51, and thus 
signals cannot be exchanged between the antenna element 51 and the communication means. However, since the 
sheet member 1 O can suppress a decrease in the input impedance of the antenna element 51, wireless communication 
can be suitably performed even in the vicinity of the communication jamming member 57. In order to suppress a decrease 
in the input impedance, the conductive pattern portions 22 may have slits, projections and recesses, inclination, lightness 

15 and darkness, or the like, so as to resist conduction. 
[0133) Fig. 11 is a schematic view showing electromagnetic waves that are incident on the sheet member 1 O (referred 
to as traveling waves) and electromagnetic waves that are reflected by the sheet member 1 0 (referred to as reflected 
waves). Fig. 12 is a view illustrating reflection of electromagnetic waves. Fig. 13 is an enlarged schematic view showing 
a part of the sheet member 1 0 shown in Fig. 11. In Figs. 11 and 13, for facilitating understanding, constituent elements 

20 other than the antenna element 51, the IC 52, and the sheet member 1 0 in the configuration of the configuration of the 
tag 50 are omitted. When traveling waves are incident on the pattern layer 15, the traveling waves are received by the 
conductive pattern portions 22, and thus the energy of the traveling waves are apparently collected at the storage layers. 
In Fig. 13, the orientations of the electric field formed by the electromagnetic waves inside the sheet member 1 O are 
indicated by the broken lines. 

25 [0134] In the sheet member 10, the storage layers can be made thinner by optimally designing the above-described 
pattern layer 15, and electromagnetic waves can be efficiently received. Moreover, since the pattern layer 15 in which 
a plurality of types of conductive pattern portions are formed is used, electromagnetic waves can be efficiently received 
using the properties of the receiving operation in the conductive pattern portions 22. Since the conductive pattern portions 
22 are electrically insulated from each other, the frequency band can be made wider, and electromagnetic waves in a 

30 wide band can be efficiently received. 

[0135] Since the receiving efficiency of electromagnetic waves in a wide frequency band can be increased in this 
manner, wide and high performance in receiving electromagnetic waves can be obtained. The sheet member 1 0 can 
be made thinner and lighter. Furthermore, the degree of freedom in selecting the material quality of the storage layers 
is increased so as to provide flexibility. Thus, the sheet member 1 O having excellent productivity can be obtained. 

35 [0136] Traveling waves and reflected waves of electromagnetic waves are interfered with each other, and thus sta
tionary waves are formed. Depending on the distance from a reflecting face (reflection area) that is formed by the 
reflection area forming layer 12 and reflects electromagnetic waves, the electric field and the magnetic field reinforce or 
weaken each other as shown in Fig. 12. At that time, the phase of the reflected waves (electric field) is shifted from the 
phase of the traveling waves by 180°. Figs. 12 and 13 show stationary waves. In Fig. 12, the stationary waves of the 

40 electric field are indicated by the solid lines, and the stationary waves of the magnetic field are indicated by the broken 
lines. In Fig. 13, the stationary waves of the electric field are indicated by the broken lines. The mechanism in which the 
stationary waves are formed is not described, but Figs. 12 and 13 show only the intensity (the same views are obtained 
also in a case where only the amplitude is shown). At the position that is away from the reflecting face by ((2n-1)/4)1 (n 
is a positive integer), the electric field intensity is highest, and the magnetic field intensity becomes O (zero). The reflecting 

45 face shown in Fig. 12 is equivalent to a face having a composite electric field of O (zero), and is equivalent to a metal face. 
[0137) On the side farther from the antenna element 51 than the pattern layer 15 and the first and the second storage 
layers 14 and 13, the above-described virtual electromagnetic wave reflecting face 201 that has the storage layers 
interposed between this face and the pattern layer 15 and that is spaced away from at least one of the antenna element 
51 and the pattern layer 15 at the portion between the conductive pattern portions 22 by an electrical length of ((2n-1 )/ 

50 4 )1 (n is a positive integer) is formed so as to connect the conductive pattern portions 22 and the reflection area forming 
layer 12. The virtual electromagnetic wave reflecting face 201 is an area in which the intensity of an electric field formed 
between the center portion of the conductive pattern portions 22 and the reflection area forming layer 12 is 0 (zero). 
Since the intensity of the electric field is 0 (zero), the virtual electromagnetic wave reflecting face 201 functions as a 
reflecting plate of electromagnetic waves, and electromagnetic waves that have entered the sheet member 1 O from the 

55 conductive pattern portions 22 are reflected by the virtual electromagnetic wave reflecting face 201 and return. That is 
to say, at least one of the antenna element 51 and the pattern layer 15 at the portion between the conductive pattern 
portions 22 and the virtual electromagnetic wave reflecting face 201 are away from each other by a distance of ((2n-1) 
/4) times of the wavelength of electromagnetic waves that travel through the pattern layer 15 and the storage layers. 
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The wavelength of electromagnetic waves is shorter than the wavelength in an air due to effects of the pattern layer 15 
and the storage layers, and thus the portion from the incident portion of the pattern layer 15 to the virtual electromagnetic 
wave reflecting face 201 realizes a distance corresponding to ((2n-1 )/4) times (substantially Al4, when n = 0) of the 
wavelength of electromagnetic waves in a thin sheet. Furthermore, the electrical distance from at least one of the antenna 

s element 51 and the pattern layer 15 at the portion between the conductive pattern portions 22 to the virtual electromagnetic 
wave reflecting face 201 is taken as ((2n-1 )/4)l (n is a positive integer), and thus a longer distance is obtained using 
curve of the propagation path of electromagnetic waves due to the real number part e' of the complex relative dielectric 
constant and/or the real number partµ' of the complex relative magnetic permeability in the sheet member 10. When n 
= 0, the distance (the thickness of the sheet member 10) from the pattern layer 15 to the reflection area forming layer 

10 12 can be made significantly thinner than Al4. This sort of technique for making sheets thinner has not been proposed 
so far. 
[0138] Regarding an electric field, when the wavelength of electromagnetic waves is taken as J.., at a position away 
from the reflecting face of the reflection area forming layer 12 by nx()./2) (n is a positive integer), traveling waves are 
canceled by reflected waves. However, at a position away from the reflection area (the virtual electromagnetic wave 

15 reflecting face 201) by an electrical length of ((2n-1 )/4) times of the wavelength, traveling waves and reflected waves 
reinforce each other by interference. When the antenna element 51 is disposed at a position where reflected electro
magnetic waves and arriving electromagnetic waves reinforce each other for interference, wireless communication can 
be suitably performed even in the vicinity of the communication jamming member 57. 
[0139] Fig. 14 is an enlarged perspective view showing a part of the tag 50, in which a part of the tag main body 54 

20 overlaid on the sheet member 1 O is cut out. Fig. 15 is a view showing the electric field intensity obtained by a simulation 
performed in a region indicated by a virtual line 48 shown in Fig. 14. In Fig. 15, the electric field intensity is indicated 
with a gray scale where an electric field is intensive in a white portion and is less intensive as the color is changed from 
white toward black. Based on the simulation result, an area having an intensive electric field is observed at the rectangular 
pattern shapes 31 a. In Fig. 15, the electric field vector used for the calculation is horizontal, and the magnetic field vector 

25 is vertical. A portion on the right side of the rectangular pattern shapes 31 a in Fig. 15 has a black area in which the 
electric field is O (zero). This area corresponds to the above-described virtual electromagnetic wave reflecting face 201. 
[0140] Furthermore, the conductive pattern portions 22 that receive electromagnetic waves have a substantially po
lygonal outer shape that is basically in the shape of a polygon, and thus a peak value of the gain can be increased 
compared with a case in which the outer shape of the conductive pattern portions 22 is circular. 

30 [0141) The reason for this is that, in the case of a polygonal pattern, the Q value is higher than that of a circular pattern. 
First, the Q value will be described. The Q value of resonance can be indicated by a band width. The correspondence 
is Q = resonance frequency/ band width. Accordingly, a high Q value indicates that the band width is narrow. 
[0142] This correspondence can be applied for a peak value of the gain using the pattern. That is to say, a high Q 
value of a polygonal pattern indicates that the gain is high although the reception band is narrow. A low Q value indicates 

35 that the gain is low although the reception band is wide. 
[0143) When the Q value of a polygonal pattern is high, in turn, the reception band becomes narrow, and the resonance 
frequency is shifted due to the influence of polarization. The reason for this can be described as below. In a case where 
a 0° electric field (non-polarized state) is present in a rectangular (quadrangular) pattern, an intensive currentflows along 
the sides of the rectangular pattern, and resonance occurs at that portion. On the other hand, in a case where the electric 

40 field is inclined by 45° in the rectangular pattern, or the pattern is a circular pattern, the path through which an intensive 
current flows is not concentrated to be thin at the edge compared with the case where the rectangular pattern is at 0°. 
In other words, since the path of the current becomes wider, a region in which half-wavelength waves related to resonance 
are distributed is expanded, and thus resonance conditions are increased. It is considered that, as a result, the band 
width can be increased. For example, in the case of a rectangular pattern, when electromagnetic waves (TE waves) are 

45 received, an electric field is formed to extend in a straight line parallel to the sides, but in a case where the rectangle is 
rotated by 45°, an electric field in the pattern in a case where electromagnetic waves (TE waves) are received is formed 
so as to extend in the shape of an arc, that is, the distributions are clearly different from each other. That is to say, a 
rectangular (polygonal) pattern is disadvantageous in that since resonance is concentratedly occurs, communication 
easily depends on polarization, although receiving properties become high, 

50 [0144] In order to improve this disadvantage, the pattern shape is basically polygonal, but at least one corner is set 
to be curved. Herein, an effect resulting from the fact that the corner is rounded off, that is, formed to be curved is to 
cause a resonance current to easily flow without stagnating at the corner, and to make the resonant region wider. As a 
result, the Q value becomes slightly smaller, but wide-band performance is exhibited, and thus polarization properties 
are improved. Thus, shift of the frequency at which the gain has a peak according to the direction in which electromagnetic 

55 waves are polarized can be suppressed low. Accordingly, a sheet member having excellent receiving properties can be 
realized in which a peak value of the gain is high, and shift of the frequency at which the gain has a peak according to 
the direction in which electromagnetic waves are polarized is small. (polarization loss is small). 
[0145] When the conductive pattern portions 22 are basically polygonal and at least part of the corners is formed to 
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be curved, a sheet member having excellent receiving properties can be realized in which a peak value of the gain is 
high, and shift of the frequency at which the gain has a peak according to the direction in which electromagnetic waves 
are polarized is small. 
[0146] Fig. 16 is an enlarged perspective view showing a part of the pattern layer 15, which is another embodiment 

s constituting the sheet member 1 0 in the embodiment shown in Fig. 1. In the conductive pattern portions 22 in this case, 
the conductive pattern portions 12 have the radial pattern portions 30 and the rectangular pattern portions 31 that are 
two types of geometrical shapes. In Fig. 16, for facilitating understanding, the conductive pattern portions 22 are hatched 
with diagonal lines. 
[0147] The radial pattern shape 30a has a shape in which four corners 41 in the intersecting portion 36 and corners 

10 58 other than the corners 41 are formed into curves, more specifically, arcs, based on the base cross 40 indicated by 
the virtual line in Fig. 16. The corners 58 are formed in the shape of arcs projecting outward. 
[0148] For example, the radial pattern shape 30a has a size in which the widths a1x and a1y of the shape portions 
34 and 35 are the same, for example, 1.0 mm, and the lengths a2x and a2y of the shape portions 34 and 35 are the 
same, for example, 17.5 mm. The sizes of the arc at the arc-shaped corner, that is, the lengths of the sides excluding 

15 the oblique side of the substantially triangular portion 42, more specifically, the length a3x of the side in the x direction 
and the length a3y of the side in they direction are the same, for example, 7.5 mm, and the radius of curvature R1 of 
the oblique side is 7.5 mm. Furthermore, the radius of curvature R3 of the outer peripheral sides of the corners 58 is 7.0 
mm. Regarding the radial pattern gaps, the gap c2x in the x direction and the gap c2y in they direction are the same, 
for example, 7.0 mm. Furthermore, in the rectangular pattern shapes 31 a, the size b1 x in the x direction and the size 

20 b1y in they direction are the same, for example, 20.5 mm. Regarding the radial-rectangular portion gap between the 
radial pattern shapes 30a and the rectangular pattern shapes 31 a, the gap c1 x in the x direction and the gap c1 y in the 
y direction are the same, for example, 1.5 mm. Also with this sort of configuration, a similar effect can be obtained. 
[0149) Fig. 17 is an enlarged perspective view showing a part of the pattern layer 15 according to another embodiment 
constituting the sheet member 1 0 in the embodiment shown in Fig. 1. In the conductive pattern portions 22 in this case, 

25 the conductive pattern portions 12 have the radial pattern portions 30 and the rectangular pattern portions 31. In Fig. 
17, for facilitating understanding, the conductive pattern portions 22 are hatched with diagonal lines. 
[0150] The radial pattern shape 30a has a shape in which four corners 41 in the intersecting portion 36 and corners 
58 other than the corners 41 are formed into curves, more specifically, arcs, based on the base cross 40 indicated by 
the virtual line in Fig. 17. The corners 58 are formed in the shape of arcs projecting outward. 

30 [0151) For example, the radial pattern shape 30a has a size in which the widths a1x and a1y of the shape portions 

34 and 35 are the same, for example, 2 mm, and the lengths a2x and a2y of the shape portions 34 and 35 are the same, 
for example, 1 0 mm. The sizes of the arc at the arc-shaped corner, that is, the lengths of the sides excluding the oblique 
side of the substantially triangular portion 42, more specifically, the length a3x of the side in the x direction and the length 
a3y of the side in they direction are the same, for example, 3 mm, and the radius of curvature R1 of the oblique side is 

35 0.5 mm. Furthermore, the radius of curvature R3 of the outer peripheral sides of the corners 58 is 0.5 mm. Regarding 
the radial pattern gaps, the gap c2x in the x direction and the gap c2y in the y direction are the same, for example, 2 
mm. Furthermore, in the rectangular pattern shapes 31 a, the size b1 x in the x direction and the size b1y in they direction 
are the same, for example, 6 mm. Regarding the radial-rectangular portion gap between the radial pattern shapes 30a 
and the rectangular pattern shapes 31 a, the gap c1 x in the x direction and the gap c1 yin they direction are the same, 

40 for example, 2 mm. Also with this sort of configuration, a similar effect can be obtained. 
[0152) Fig. 18 is an enlarged perspective view showing a part of the pattern layer 15 according to another embodiment 
constituting the sheet member 1 0 in the embodiment shown in Fig. 1. The conductive pattern portions 22 in this case 
have the radial pattern portions 30 and the rectangular pattern portions 31. In Fig. 18, for facilitating understanding, the 
conductive pattern portions 22 are hatched with diagonal lines. The rectangular pattern shapes 31 a in this embodiment 

45 have a shape obtained by angularly displacing the rectangular pattern shapes 31 a of the conductive pattern portions 
12 shown in Fig. 17 by 90° about the centroids, and the other constituent elements in the configuration are the same as 
those in the conductive pattern portions 22 shown in Fig. 17. Also with this sort of configuration, a similar effect can be 
obtained. 
[0153) Fig. 19 is a front view of the pattern layer 15 according to another embodiment constituting the sheet member 

50 1 0 in the embodiment shown in Fig. 1. Fig. 20 is an enlarged perspective view showing a part of the pattern layer 15 in 
Fig. 19. The conductive pattern portions 22 in this case have the radial pattern portions 30 in which the outlines of the 
corners 41 and 58 are formed at right angles and the rectangular pattern portions 31 in which the outlines of the corners 
are formed at right angles. The rectangular pattern shape 31 a is disposed in a region enclosed by the radial pattern 
shapes 30a so as to be spaced away from the radial pattern shapes 30a by the radial-rectangular portion gaps c1 x and 

55 c1y respectively in the x direction and they direction. In Fig. 20, for facilitating understanding, the conductive pattern 
portions 22 are hatched with diagonal lines. 
[0154] For example, the radial pattern shape 30a has a size in which the widths a1x and a1y of the shape portions 
34 and 35 are the same, for example, 2.5 mm, and the lengths a2x and a2y of the shape portions 34 and 35 are the 
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same, for example, 16.0 mm. The radial-rectangular portion gaps c1x and c1y are the same, for example, 1.0 mm. 
Regarding the radial pattern gaps, the gap c2x in the x direction and the gap c2y in the y direction are the same, for 
example, 1.0 mm. Furthermore, in the rectangular pattern shapes 31 a, the size b1 x in the x direction and the size b1 y 
in they direction are the same, for example, 12.5 mm. Regarding the radial-rectangular portion gap between the radial 

s pattern shapes 30a and the rectangular pattern shapes 31a, the gap c1x in the x direction and the gap c1y in they 
direction are the same, for example, 1.0 mm. Also with this sort of configuration, a similar effect can be obtained. 
[0155] Fig. 21 is a front view of the pattern layer 15 showing double-humped properties according to another embod
iment constituting the sheet member 1 O in the embodiment shown in Fig. 1. Fig. 22 is an enlarged perspective view of 
part of the pattern layer 15 in the embodiment shown in Fig. 21. In the pattern layer 15, the conductive pattern portions 

10 22 are formed on the surface of the plate-shaped base 31 on the radio wave incident side. In Fig. 22, for facilitating 
understanding, the conductive pattern portions 22 are hatched with diagonal lines. 
[0156] For example, the conductive pattern portions 22 in this embodiment may have a pattern in which pattern shape 
portions in the shape of a cross, having a single type of geometrical shape, are regularly arranged in a matrix so as to 
be spaced away from each other by gaps c1 and c2 in the x1 direction and the y1 direction of the rectangular coordinate 

15 system, which is obtained by angularly displacing the x direction and they direction of the rectangular coordinate system 
by 45° about an axis perpendicular to the section of the diagram of Fig. 21. Thus, pattern shapes 61 constituting the 
conductive pattern portions 22 are formed in the shape of "X". The pattern shapes 61 in the shape of "X" are formed so 
that a rectangular shape portion 62 linearly extending in the x1 direction and a rectangular shape portion 63 linearly 
extending in the y1 direction intersect each other at right angles at an intersecting portion 64 so that the centroids of the 

20 shape portions 62 and 63 are overlapped. The shape portions 62 and 63 are displaced from each other by 90° about 
an axis perpendicular to the intersecting portion 64, and have the same shape. In the shape portions 62 and 63, for 
example, width a2 = b1 = 2.5 mm and length a1 = b2 = 17 mm. The shapes 61 may be arranged in the x1 direction and 
the y1 direction at gaps of c1 = c2 = 1 mm. The pattern shape 61 has a linear structure having end portions, and a 
plurality of pattern shapes 61 are arranged so as not to be connected to each other. Furthermore, the shape portions 

25 62 and 63 constituting the pattern shapes 61 have a linear structure having end portions, the shape portions 62 and 63 
function as a unit, and the shape portions 62 and 63 in the unit in which the number of the portions is two or more (two 
in this embodiment) intersect each other at right angles at a portion that is not at the end portions. Also with this sort of 
configuration, a similar effect can be obtained. With the double-humped properties, a tag can be proposed that operates 
at two or more frequencies using one sheet member 10. It will be appreciated that a plurality of antennas have to be 

30 arranged on the tag, or a plurality of chips also have to be arranged in a case where the chip cannot be shared. However, 

when communication is performed, for example, at both frequencies in a high MHz band and a 2.4 GHz band, a tag can 
be proposed in which communication properties are improved even in a case where a communication jamming member 
is present. 
[0157] Fig. 23 is a front view of the pattern layer 15 showing double-humped properties according to another embod-

35 iment constituting the sheet member 1 O in the embodiment shown in Fig. 1. Fig. 24 is an enlarged perspective view of 
part of the pattern layer 15 in the embodiment shown in Fig. 23. In the pattern layer 15, the conductive pattern portions 
22 are formed on the surface of the plate-shaped base 31 on the radio wave incident side. In Fig. 24, for facilitating 
understanding, the conductive pattern portions 22 are hatched with diagonal lines. For example, the conductive pattern 
portions 22 in this embodiment may have a pattern in which rectangular loop pattern shapes (in the shape of closed 

40 loops), having a single type of geometrical shape, are regularly arranged in a matrix so as to be spaced away from each 
other by a gap c5 = c6 in the x direction and they direction of the rectangular coordinate system. A plurality of pattern 
shapes are arranged so as not to be connected to each other. The gap may be set so that gap c5 = c6 = 12 mm. 
Furthermore, the size may be set so that, for example, line width a6 = b5 = 1 mm and one outer peripheral side a5 = b6 
= 10 mm. 

45 [0158] Fig. 25 is a front view of the pattern layer 15 accordint to another embodiment constituting the sheet member 
10 in the embodiment shown in Fig. 1. Fig. 26 is an enlarged perspective view showing a part of the pattern layer 15 
shown in Fig. 25. In Figs. 25 and 26, for facilitating understanding, the conductive pattern portions 22 are hatched with 
diagonal lines. The conductive pattern portions 22 in this case are formed so that the rectangular pattern portions 31, 
having a single type of geometrical shape, are regularly arranged in a matrix so as to be spaced away from each other 

50 by gaps (hereinafter, referred to as 'pattern gaps') dlx and d1y in the x direction and they direction. While the conductive 
pattern portions 22 of the pattern layer 15 shown in Fig. 1 have the radial pattern portions 30 and the rectangular pattern 
portions 31, the conductive pattern portions 22 of the pattern layer 15 in Fig. 25 only have the rectangular pattern portions 
31. 
[0159] The rectangular pattern shapes 31 a are in the shape of a square, and the length b1 x in the x direction and the 

55 length b1y in they direction are the same, for example, 21.0 mm. Furthermore, regarding a second pattern gap,' which 
is the gap between pattern shapes 59 adjacent to each other in the x direction and they direction, the gap d1x in the x 
direction and the gap d1y in they direction are the same, for example, 1.5 mm. Also with this sort of configuration, a 
similar effect can be obtained. 
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[0160] Fig. 27 is a front view showing the pattern layer 15 according to another embodiment constituting the sheet 
member 1 0 in the embodiment shown in Fig. 1. In Fig. 27, for facilitating understanding, the conductive pattern portions 
22 are hatched with diagonal lines. The conductive pattern portions 22 in this case are formed so that the rectangular 
pattern shapes 31 a, having a single type of geometrical shape, are regularly arranged in a matrix so as to be spaced 

s away from each other by the pattern gaps d1 x and d1 yin the x direction and they direction. While the conductive pattern 
portions 22 of the pattern layer 15 shown in Fig. 1 have the radial pattern portions 30 and the rectangular pattern portions 
31, the conductive pattern portions 22 of the pattern layer 15 in Fig. 25 only have the rectangular pattern" portions 31. 
[0161] The rectangular pattern shapes 31a are in the shape of a square, the length b1x in the x direction and the 
length b1 yin they direction are the same, for example, 21.0 mm, and the radius of curvature R2 of the corners is selected 

10 to be 10.0 mm. Furthermore, regarding a second pattern gap, which is the gap between the pattern shapes 59 adjacent 
to each other in the x direction and they direction, the gap d1 x in the x direction and the gap d1y in they direction are 
the same, for example, 1.5 mm. 
[0162] Fig. 28 is a front view showing the pattern layer 15 according to another embodiment constituting the sheet 
member 1 0 in the embodiment shown in Fig. 1. Fig. 29 is an enlarged perspective view showing a part of the pattern 

15 layer 15 shown in Fig. 28. In Figs. 28 and 29, for facilitating understanding, the conductive pattern portions 22 are hatched 
with diagonal lines. The conductive pattern portions 22 in this case are formed so that rectangular pattern shapes 31A 
and 31 B, having two types of geometrical shapes, are regularly arranged in a matrix so as to be spaced away from each 
other by the pattern gaps d1 x and d1 yin the x direction and they direction. The first and the second rectangular pattern 
shapes 31 A and 31 Bare alternately arranged in the x direction. Furthermore, the first and the second rectangular pattern 

20 shapes 31 A and 31 Bare alternately arranged in they direction. 
[0163] The first and the second rectangular pattern shapes 31 A and 31 B are substantially in the shape of a square, 
and the first rectangular pattern shape 31 A and the second rectangular pattern shape 31 B have different radiuses of 
curvature of the corners. The radius of curvature R2a of the corners of the first rectangular pattern portion 31A is selected 
to be smaller than the radius of curvature of the comers of the second rectangular pattern portion 31 B. The length b1 x 

25 in the x direction and the length b1 yin they direction are the same, for example, 21.0 mm, and the radiuses of curvature 
R2a and R2b of the comers are respectively selected to be 4.0 mm and 7.0 mm. Furthermore, regarding a second 
pattern gap, which is the gap between the pattern shapes 59 adjacent to each other in the x direction and they direction, 
the gap d1 x in the x direction and the gap d1 y in they direction are the same, for example, 1.5 mm. Also with this sort 
of configuration, a similar effect can be obtained. 

30 [0164] Fig. 30 is a front view of the pattern layer 15 according to still another embodiment constituting the sheet 

member 1 0 in the embodiment shown in Fig. 1. In Fig. 30, for facilitating understanding, the conductive pattern portions 
22 are hatched with diagonal lines. The conductive pattern portions 22 in this case are formed so that pattern shapes 
66, having a single type of geometrical shape, are regularly arranged in a matrix so as to be spaced away from each 
other by the pattern gaps d1 x and d1 y in the x direction and the y direction. 

35 [0165] The pattern shapes 66 are circular, and a radius r is, for example, 13 mm. Furthermore, regarding a pattern 
gap, which is the gap between the pattern shapes 66 adjacent to each other in the x direction and the y direction, the 
gap d1 x in the x direction and the gap d1 y in the y direction are the same, for example, 8 mm. Also with this sort of 
configuration, a similar effect can be obtained. 
[0166] Fig. 31 is a front view of the pattern layer 15 according to still another embodiment constituting the sheet 

40 member 1 0 in the embodiment shown in Fig, 1. In Fig. 31, for facilitating understanding, the conductive pattern portions 
22 are hatched with diagonal lines. While the conductive pattern portions 22 of the pattern layer 15 shown in Fig. 4 have 
the radial pattern portions 30 and the rectangular pattern portions 31, the conductive pattern portions 22 of the pattern 
layer 15 in Fig. 31 only have the radial pattern portions 30. Also with this sort of configuration, a similar effect can be 
obtained. 

45 [0167] Fig. 32 is a front view showing a rectangular pattern shape 71 according to another embodiment. In this 
embodiment, instead of the rectangular pattern shapes 31 a in Figs. 4, 16, 17, 18, 19, 25, 27, and 28, the rectangular 
pattern shape 71 shown in Fig. 32 is used. The other constituent elements in the configuration are the same as those 
in the embodiment shown in Fig. 1. While the rectangular pattern shapes 31 a shown in Figs. 4, 16, 17, 18, 19, 25, 27, 
and 28 are planar patterns, the rectangular pattern shape 71 in Fig. 32 is a pattern in the shape of a strip (belt) forming 

50 a closed loop extending along the outer peripheral edge. Also with this sort of configuration, a similar effect can be obtained. 
[0168] Fig. 33 is a front view showing a radial pattern shape 70 according to still another embodiment of the invention. 
In this embodiment, instead of the radial pattern shapes 30a shown in Figs. 4, 16, 17, 18, 19, and 31, the radial pattern 
shape 70 shown in Fig. 33 is used. The other constituent elements in the configuration are the same as those in the 
embodiment shown in Fig. 1. While the radial pattern shapes 30a shown in Figs. 4, 16, 17, 18, 19, and 31 are planar 

55 patterns, the radial pattern shape 70 in Fig. 33 is a pattern in the shape of a strip (belt) forming a closed loop extending 
along the outer peripheral edge. Also with this sort of configuration, a similar effect can be obtained. 
[0169] Fig. 34 is a front view of the pattern layer 15 according to still another embodiment constituting the sheet 
member 1 0 in the embodiment shown in Fig 1. In Fig. 34, for facilitating understanding, the conductive pattern portions 
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22 are hatched with diagonal lines. In the pattern layer 15, the conductive pattern portions 22 made of a metal are formed 
on the surface of the plate-shaped base 21 on the electromagnetic wave incident side. 
[0170] The conductive pattern portions 22 are continuously formed in an electrically connected manner over a wide 
range, more specifically, the entire range of the sheet member 10, in directions intersecting the electromagnetic wave 

s incident direction, more specifically, in the x direction and they direction that are perpendicular to the thickness direction 
and that are perpendicular to each other. On the conductive pattern portions 22 functioning as continuously arranged 
conductive elements, a plurality of holes 80 and 81 are formed. Each of the holes 80 and 81 has a shape selected from 
polygons (including rectangles, which are types of quadrangles), circles, substantially polygonal shapes in which the 
outline at the corners is curved, shapes extending in the shape of a string, and combinations thereof. The shapes 

10 extending in the shape of a string are a linearly extending shapes, and may extend in a straight line, may extend in a 
curved line (e.g., a spiral), or may be bent at an intermediate portion. 
[0171] More specifically, in the conductive pattern portions 22, a plurality of types of holes in which at least one of 
shape and size is different therebetween; more specifically, the cross holes 80 and the rectangular holes 81 are formed. 
[0172] The cross hole 80 is formed in the shape of a cross, and a plurality of cross holes 80 are spaced away from 

15 each other by gaps (hereinafter, referred to as 'cross hole gaps') c2x and c2y. More specifically, the cross holes 80 are 
arranged so that radially extending portions 82 face each other, and the radially extending portions 82 facing each other 
are spaced away from each other by the cross hole gaps c2x and c2y. More specifically, for example, in this embodiment, 
the cross holes 80 may be formed in the shape of crosses radially extending in the x direction and they direction that 
are perpendicular to each other, and regularly arranged in a matrix in which the cross hole gap c2x is interposed in the 

20 x direction and the cross hole gap c2y is interposed in they direction. 
[0173] The cross hole 80 has a shape in which a rectangular shape portion 84 linearly extending in the x direction 
and a rectangular shape portion 85 linearlyextending in they direction intersect each other at right angles at an intersecting 
portion 86 so that the centroids of the shape portions 84 and 85 are overlapped. The shape portions 84 and 85 are 
displaced from each other by go 0 about an axis perpendicular to the intersecting portion 86, and have the same shape. 

25 Widths a1y and a1x of the shape portions 84 and 85 are the same, for example, 8 mm. Lengths a2x and a2y of the 
shape portions 84 and 85 are the same, for example, 38 mm. Regarding the cross hole gaps of the cross holes 80, the 
gap c2x in the x direction and the gap c2y in they direction are the same, for example, 32 mm. 
[0174] The rectangular holes 81 are arranged in a region enclosed by the cross holes 80 so as to be spaced away 
from the cross holes 80 by gaps (hereinafter, referred to as 'cross rectangular portion gaps') c1 x and c1y so that the 

30 rectangular holes 81 cover the region enclosed by the cross holes 80. More specifically, the rectangular holes 81 divide 

the region enclosed by the cross holes 80 into four, and are arranged respectively in the regions obtained by the division. 
Accordingly, in one region enclosed by the cross holes 80, four rectangular holes 81 are formed. 
[0175] The rectangular holes 81 are formed into a shape corresponding to the region enclosed by the cross holes 80. 
For example, in this embodiment, the cross hole 80 is in the shape of a cross as described above, and the region 

35 enclosed by the cross holes 80 is rectangular, that is, in the shape of a rectangle corresponding thereto. In a case where 
the shape portions 84 and 85 have the same shape as described above, the region enclosed by the cross holes 80 is 
in the shape of a square, the rectangular holes 81 are in the shape of a square. 
[0176] Four rectangular holes 80 in one region enclosed by the cross holes 80 are arranged so that the edge side 
portions extend in either the x direction or they direction, and the rectangular holes are arranged in a matrix in the x 

40 direction and they direction. The region in which the four rectangular holes are arranged is in the shape of a quadrangle, 
more specifically, a square. Cross rectangular gaps c1 x and c1 y, which are the distance between the region and the 
cross holes 80, are formed to have the same shape throughout the entire periphery. 
[0177] From another pint of view, the holes 80 and 81 are arranged so that, when a hole group having four rectangular 
holes 81 and one cross hole 80 is taken as one unit, a plurality of unit hole groups are regularly arranged in directions 

45 intersecting the electromagnetic wave incident direction, more specifically, the groups are arranged in a matrix in the x 
direction and they direction. In one hole group, four rectangular holes 81 are arranged in a matrix in the x direction and 
they direction, and the cross hole 80 is disposed in a region in the shape of a cross formed between the four rectangular 
holes 81. 
[0178] The size b1x in the x direction and the size b1y in they direction of the rectangular holes 81 are the same, for 

50 example, 27 mm. Regarding the cross rectangular portion gaps between the cross holes 30 and the rectangular holes 
31, the gap c1x in the x direction and the gap c1y in they direction are the same, for example, 2 mm. Furthermore, 
regarding gaps (hereinafter, referred to as 'rectangular hole gaps') c3x and c3y between four rectangular holes 31 in 
the region enclosed by the cross holes 30, the gap c3x in the x direction and the gap c3y in the y direction are the same, 
for example, 4 mm. 

55 [0179] Accordingly, the conductive pattern portion 22 has, as one unit element portion 101, an element portion having 
a shape in which the above-described unit hole group is cut out from a square defined by two sides parallel to the x 
direction and two sides parallel to the y direction The unit element portion 1 01 is symmetric about a center point P1 01 
and is rotationally symmetric having the same shape each time the unit element portion 101 is rotated by go 0 about the 
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center point P101. The unit element portion 1 01 is symmetric with respect to a straight line that passes through the 
center point P101 and that is parallel to the x direction, and is symmetric with respect to a straight line that passes 
through the center point P101 and that is parallel to they direction. The conductive pattern portions 22 have a shape in 
which a plurality of unit element portions 101 are moved in parallel in the x direction and they direction to be arranged 

s in a matrix. This shape is also a shape in which the unit element portions 101 and symmetrical unit element portions 
that are symmetric to the unit element portions 101 with respect to the x direction and the y direction are alternately 
arranged in a checkered pattern. A size f1 x in the x direction and a size f1 yin they direction, which also function as the 
arrangement pitch of the unit element portions 101, are, for example, 70 mm. The cross holes 80 and the rectangular 
holes 81 are polygonal, and all corners are sharp-pointed, that is, formed in the shape of angled edges. Also with this 

10 sort of configuration, a similar effect can be obtained. 
[0180] Fig. 35 is a front view showing another pattern layer 15 whose configuration is different in size from that of the 
pattern layer 15 in Fig. 34, according to still another embodiment of the invention. In Fig. 34, for facilitating understanding, 
the conductive pattern portions 22 are hatched with diagonal lines. Since the configuration, except for size, is similar to 
the configuration described with reference to Fig. 33, the corresponding constituent elements are denoted by the same 

15 numerals, and only size, which is a different aspect, will be described. Instead of the pattern layer 15 shown in Fig. 3, 
this pattern layer 15 can be used for the sheet member 10. The widths a1 y and a 1 x. of the shape portions 84 and 85 
are, for example, 6 mm, and the lengths a2x and a2y of the shape portions 84 and 85 are, for example, 132 mm. The 
cross hole gaps c2x and c2y are, for example, 8 mm. Furthermore, the sizes b1x and b1y of the rectangular holes 81 
are, for example, 50 mm. The cross rectangular gaps c1 x and c1y are, for example, 7 mm. Furthermore, the rectangular 

20 hole gaps c3x and c3y are, for example, 20 mom. Furthermore, the sizes f1 x and f1 y of the unit element portion 1 01 
are, for example, 140 mm. Also in the conductive pattern portions 22 shown in Fig. 35, the rectangular holes 81 correspond 
to the same size portions. Hereinafter, the same size portions may be denoted by the same numeral 81 as that for the 
rectangular holes. 
[0181] Fig. 36 is a front view showing another pattern layer 15 that can be used as still another embodiment of the 

25 invention. In Fig. 36, for facilitating understanding, the conductive pattern portions 22 are hatched with diagonal lines. 
The constituent elements corresponding to those in the pattern layer 15 shown in Fig. 34 are denoted by the same 
numerals, and only different constituent elements in the configuration will be described. Instead of the pattern layer 15 
shown in Fig. 3, this pattern layer 15 can be used for the sheet member 10. In the pattern layer 15 shown in Fig. 36, the 
conductive pattern portions 22 are different in shape from the conductive pattern portions 22 shown in Fig. 34. In the 

30 conductive pattern portions 22 shown in Fig. 36, a plurality of holes 120 are formed. 

[0182] Each of the holes 120 is in the shape of a polygon in which all interior angles are smaller than 180°, and may 
be in the shape of a regular polygon. In this embodiment, each of the holes 120 is quadrangular, and specifically, 
rectangular. The rectangular shapes include square shapes. More specifically, each of the holes 120 is in the shape of 
a square defined by two sides parallel to the x direction and two sides parallel to the y direction, and the rectangular 

35 holes 120 are arranged in a predetermined pattern that is not a matrix pattern. 
[0183] More specifically, the conductive pattern portion 22 has a unit element portion 101 having a shape in which 
four rectangles (rectangles obtained by cutting each the holes 120 into half along a straight line parallel to one side 
thereof) are formed as portions cut out from a square defined by two sides parallel to the x direction and two sides 
parallel to they direction. The unit element portion 101 has a shape in which each of the four cut-out portions is disposed 

40 at each side portion of the unit element portion 101 so that the side of the cut-out portion matches the side of the unit 
element portion 101 and opens outward. Furthermore, the center positions of the four cut-out portions are displaced 
from the midpoints of the respective sides of the unit element portion 101 by the same displacement amount in one 
peripheral direction about the center position P101 of the unit element portion 101. In the four cut-out portions, the size 
of the side matching the side of the unit element portion 101 is the same as the size of one of two adjacent sides of the 

45 hole 120, and the size of the side perpendicular to the side of the unit element portion 101 is 1/2 of the size of the other 
side of the of two adjacent sides of the hole 120. 
[0184] The unit element portion 101 is symmetric about a center point P101, and is rotationally symmetric having the 
same shape each time the unit element portion 101 is rotated by 90° about the center point P101. The conductive pattern 
portions 22 have a shape in which a plurality of unit element portions 101 and a plurality of symmetrical unit element 

50 portions 101 a that are symmetric to the unit element portions 101 with respect to the x direction and they direction are 
alternately arranged in a checkered pattern. The pattern layer 15 with the conductive pattern portions 22 having this 
shape can be used in a similar manner instead of the pattern layer 15 shown in Fig. 3, and the sheet member 10 can 
be formed including this pattern layer 15 shown in Fig, 35. The size f1 x in the x direction and the size f1 yin they direction 
of the unit element portion 101 are, for example, 70 mm. 

55 [0185] The pattern layer 15 shown in Fig. 36 will be described more specifically. Each of the holes 120 is in the shape 
of a square. Each of the cut-out portions formed in the unit element portion 1 01 is in the shape of a rectangle in which 
the size of the longer side is the same as the size of one side of the hole 120, and the size of the shorter side is 1/2 of 
the size of one side of the hole 120. Each of the cut-out portions is arranged so that the longer side matches the side 
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of the unit element portion 1 01. When the unit element portions 101 in which the cut-out portions are formed and the 
symmetrical unit element portions 101 a that are symmetric thereto are arranged in a checkered pattern as described 
above, the pattern layer 15 in which a plurality of square holes 120 are formed can be obtained. A size g1 x in the x 
direction and a size gly in they direction of each of the holes 120 are the same, for example, 40 mm. In this embodiment, 

s the holes 120 correspond to the same size portions. Hereinafter, the same size portions may be denoted by the same 
numeral as that for the holes 120. 
[0186] Fig. 37 is a front view showing another pattern layer 15 that can be used as still another embodiment of the 
invention, In Fig. 37, for facilitating understanding, the conductive pattern portions 22 are hatched with diagonal lines. 
The constituent elements corresponding to those in the pattern layer 15 shown in Fig. 34 are denoted by the same 

10 numerals, and only different constituent elements in the configuration will be described. Instead of the pattern layer 15 
shown in Fig. 3, this pattern layer 15 can be used for the sheet member 10. In the pattern layer 15 shown in Fig. 37, the 
conductive pattern portions 22 are different in shape from the conductive pattern portions 22 shown in Fig, 34. 
[0187] In the conductive pattern portions 22 shown in Fig. 37, a plurality of holes 121 are formed. Each of the holes 
121 has a shape in which two C-shaped portions 125, in which a plurality of line segment portions are bent at right angles 

15 and connected to be substantially in the shape of Cs, are arranged so that the recessed sides oppose each other, and 
the center portions of the C-shaped portions are connected by a linear connecting portion 126. The holes 121 having 
this shape are formed in an arrangement following a predetermined pattern in which one of the C-shaped portions 125 
is fitted to the recessed portion on one side with respect to the connecting portion 126 of another hole 121, and the C
shaped portions 125 are intertwined. Each line segment portion of each of the C-shaped portions 125 and each of the 

20 connecting portions 126 are parallel to the x direction or the y direction. 
[0188] More specifically, the conductive pattern portion 22 has a unit element portion 101 having a shape in which 
four hook-shaped portions are arranged in the peripheral direction and cut out in the shape of a spiral from a square 
defined by two sides parallel to the x direction and two sides parallel to they direction. Each hook portion has a shape 
in which five line segment portions are connected at four bent portions, and the size of the line segment portion becomes 

25 smaller toward the inner side of the unit element portion 102. The line segment portion on the outermost side is disposed 
along a side of the unit element portion 101, and opens outward in the unit element portion 101. The unit element portion 
101 has a shape in which a plurality of (five in this embodiment) line segment portions parallel to the x direction or the 
y direction are connected so as to be bent at right angles, and formed in the shape of a spiral extending outward in the 
radial direction while being rotated toward one side in the peripheral direction, so that a fylfot-shaped portion where the 

30 intersecting portions are integrally connected at the center point P1 0 is formed. 

[0189] The unit element portion 101 is symmetric about a center point P101, and is rotationally symmetric having the 
same shape each time the unit element portion 101 is rotated by go 0 about the center point P101. The conductive pattern 
portions 22 have a shape in which a plurality of unit element portions 101 and a plurality of symmetrical unit element 
portions 101 a that are symmetric to the unit element portions 101 with respect to the x direction and they direction are 

35 alternately arranged in a checkered pattern. In this manner, the conductive pattern portions 22 have a shape in which 
a plurality of spiral portions are mutually connected. The pattern 15 with the conductive pattern portions 22 having this 
shape can be used in a similar manner instead of the pattern layer 15 shown in Fig. 3, and the sheet member 10 can 
be formed including this pattern layer 15 shown in Fig. 37. The size f1 x in the x direction and the size fly in they direction 
of the unit element portion 101 are, for example, 63 mm. 

40 [0190] From another point of view, in the conductive pattern portions 22 shown in Fig. 37, the holes 121 are formed 
so that a plurality of different size portions 127 extending in one direction are arranged in a direction intersecting the 
one direction, for example, focusing on a region S1 enclosed by the virtual line. In the region S1, the different size 
portions 127 extend in the x direction and are arranged in they direction. In the conductive pattern portions 22, a plurality 
of regions having the same shape as the region S1 are present, and a plurality of regions having the shape obtained by 

45 rotating the region S1 by go 0 are present. 
[0191] In this manner, the conductive pattern portions 22 shown in Fig. 37 are continuously arranged conductive 
elements that are continuouslyformed in an electrically connected manner across a face intersecting the electromagnetic 
wave incident direction, and a plurality of holes 121 are formed therein. The holes 121 have the different size portions 
127 in which the sizes in two directions intersecting each other at right angles in a state where the conductive pattern 

50 portions 22 are arranged along a plane are different from each other. The different size portions 127 are arranged in a 
direction of the smaller size of the sizes in the two directions. Herein, the two directions are the x direction and the y 
direction. A width w127 of the different size portions 127, which is the smaller size of the sizes in the two directions of 
the different size portions 127 is, for example, 4 mm, and a length of the different size portions 127, which is the larger 
size of the sizes in the two directions of the different size portions 127, is twice or more than the width w127. 

55 [0192] Fig. 38 is a front view showing another pattern layer 15 that can be used as still another embodiment of the 
invention. In Fig. 38, for facilitating understanding, the conductive pattern portions 22 are hatched with diagonal lines. 
The constituent elements corresponding to those in the pattern layer 15 shown in Fig. 34 are denoted by the same 
numerals, and only different constituent elements in the configuration will be described. Instead of the pattern layer 15 
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shown in Fig. 3, this pattern layer 15 can be used for the sheet member 10. In the pattern layer 15 shown in Fig. 38, the 
conductive pattern portions 22 are different in shape from the conductive pattern portions 22 shown in Fig. 34. 
[0193] In the conductive pattern portions 22 shown in Fig. 38, a plurality of holes 130 are formed. Each of the holes 
130 has the overall shape of "I" in which two linear end wall portions 131 that are spaced away from each other and 

s extend in parallel are connected at the center portions by a linear connecting portion 132. The holes 130 having this 
shape are formed in an arrangement following a predetermined pattern in which one of the end wall portions 131 is fitted 
to the recessed portion on one side with respect to the connecting portion 132 of another hole 130. Each of the end wall 
portions 131 and each of the connecting portions 132 are parallel to the x direction or they direction. 
[0194] More specifically, the conductive pattern portion 22 has a unit element portion 101 having a shape in which 

10 four L-shaped portions are arranged in the peripheral direction and cut out in the shape of a spiral from a square defined 
by two sides parallel to the x direction and two sides parallel to they direction in a state where one straight line portion 
of each L-shaped portion is disposed along a side of the square and opens outward. The unit element portion 101 has 
a shape in which a plurality of (two in this embodiment) line segments are connected so as to be bent at right angles, 
to be in the shape of a spiral extending outward in the radial direction from a square base whose center matches the 

15 center point P101 while being rotated toward one side in the peripheral direction. 
[0195] The unit element portion 101 is symmetric about a center point P101, and is rotationally symmetric having the 
same shape each time the unit element portion 101 is rotated by 90° about the center point P101. The conductive pattern 
portions 22 have a shape in which a plurality of unit element portions 101 and a plurality of symmetrical unit element 
portions 101 a that are symmetric to the unit element portions 101 with respect to the x direction and they direction are 

20 alternately arranged in a checkered pattern. In this manner, the conductive pattern portions 22 have a shape in which 
a plurality of spiral portions are mutually connected. The pattern layer 15 with the conductive pattern portions 22 having 
this shape can be used in a similar manner instead of the pattern layer 15 shown in Fig. 3, and element receiving means 
100 can be formed including this pattern layer 15 shown in Fig. 38. The size f1 x in the x direction and the size fly in the 
y direction of the unit element portion 101 are, for example, 41 mm. 

25 [0196] From another point of view, in the conductive pattern portions 22 shown in Fig. 38, the holes 130 are formed 
so that a plurality of different size portions 137 extending in one direction are arranged in a direction intersecting the 
one direction, for example, focusing on a region S2 enclosed by the virtual line. In the region S2, the different size 
portions 137 extend in the x direction and are arranged in they direction. In the conductive pattern portions 22, a plurality 
of regions having the same shape as the region S2 are present, and a plurality of regions having the shape obtained by 

30 rotating the region S2 by 90° are present. 

[0197] In this manner, the conductive pattern portions 22 shown in Fig. 38 are continuously arranged conductive 
elements that are continuouslyformed in an electrically connected manner across a face intersecting the electromagnetic 
wave incident direction, and a plurality of holes 130 are formed therein. The holes 130 have the different size portions 
137 in which the sizes in two directions intersecting each other at right angles in a state where the conductive pattern 

35 portions 22 are arranged along a plane are different from each other. The different size portions 137 are arranged in a 
direction of the smaller size of the sizes in the two directions. Herein, the two directions are the x direction and the y 
direction. A width w137 of the different size portions 137, which is the smaller size of the sizes in the two directions of 
the different size portions 137 is, for example, 3 mm, and a length of the different size portions 137, which is the larger 
size of the sizes in the two directions of the different size portions 137, is twice or more than the width w137. 

40 [0198] Fig. 39 is a front view showing another pattern layer 15 that can be used as still another embodiment of the 
invention. In Fig. 39, for facilitating understanding, the conductive pattern portions 22 are hatched with diagonal lines. 
The constituent elements corresponding to those in the pattern layer 15 shown in Fig. 34 are denoted by the same 
numerals, and only different constituent elements in the configuration will be described. Instead of the pattern layer 15 
shown in Fig. 3, this pattern layer 15 can be used for the sheet member 10. In the pattern layer 15 shown in Fig. 39, the 

45 conductive pattern portions 22 are different in shape from the conductive pattern portions 22 shown in Fig. 34. 
[0199] In the conductive pattern portions 22 shown in Fig. 39, a plurality of holes 135 are formed. Each of the holes 
135 is in the shape of an elongated rectangle, and formed in an arrangement following a predetermined pattern in which 
the holes 135 are arranged in a stripe pattern. Each of the holes 135 is parallel to the x direction or they direction, more 
specifically, the conductive pattern portion 22 has a unit element portion 1 01 having a shape in which a plurality of holes 

50 135 arranged in a stripe pattern are cut out from a square defined by two sides parallel to the x direction and two sides 
parallel to they direction. In the unit element portion 101, four regions are obtained by dividing the unit element portion 
101 along a straight line parallel to the x direction and a straight line parallel to the y direction that intersect each other 
at right angles at the center point P101, a plurality of (six in this embodiment) holes 135 are arranged substantially at 
equal spacings in a stripe pattern parallel to the x direction in two regions arranged in one of the diagonal directions, 

55 and a plurality of (six in this embodiment) holes 135 are arranged substantially at equal spacings in a stripe pattern 
parallel to they direction in two regions arranged in the other diagonal direction. 
[0200] The unit element portion 101 is symmetric about a center point P101, and is rotationally symmetric having the 
same shape each time the unit element portion 101 is rotated by 90° about the center point P101. The conductive pattern 
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portions 22 have a shape in which a plurality of unit element portions 101 are arranged in a matrix. This shape is also 
a shape in which the unit element portions 101 and symmetrical unit element portions that are symmetric to the unit 
element portions 101 with respect to the x direction and they direction are alternately arranged in a checkered pattern. 
Furthermore, the shape of the conductive pattern portions 22 also may be a shape in which portions in which six holes 

s 135 extending in the x direction are arranged in they direction in a square region defined by two sides parallel to the x 
direction and two sides parallel to the y direction and portions in which six holes 135 extending in the y direction are 
arranged in the x direction in a similar square region are alternately arranged in a checkered pattern. The pattern layer 
15 with the conductive pattern portions 22 having this shape can be used in a similar manner instead of the pattern layer 
15 shown in Fig. 4, and the element receiving means 100 can be formed including this pattern layer 15 shown in Fig. 

10 14. Thesizef1x in the x direction and the size fly in the ydirection of the unit element portion 101 are, for example, 129 mm. 
[0201] From another point of view, in the conductive pattern portions 22 shown in Fig. 39, the holes 135 are formed 
so that a plurality of different size portions extending in one direction are arranged in a direction intersecting the one 
direction, for example, focusing on a region S3 enclosed by the virtual line. In the configuration in Fig. 39, the holes 135 
respectively correspond to the different size portions. In the region S3, the holes 135 functioning as the different size 

15 portions extend in the x direction and are arranged in they direction. In the conductive pattern portions 22, a plurality of 
regions having the same shape as the region S3 are present, and a plurality of regions having the shape obtained by 
rotating the region S3 by 90° are present. 
[0202] In this manner, the conductive pattern portions 22 shown in Fig. 39 are continuously arranged conductive 
elements that are continuouslyformed in an electrically connected manner across a face intersecting the electromagnetic 

20 wave incident direction, and a plurality of holes 135 are formed therein. The holes 135 correspond to the different size 
portions in which the sizes in two directions intersecting each other at right angles in a state where the conductive pattern 
portions 22 are arranged along a plane are different from each other. Hereinafter, the different size portions may be 
denoted by the same numeral 135 as that for the holes 135. The holes 135 functioning as the different size portions are 
arranged in a direction of the smaller size of the sizes in the two directions. Herein, the two directions are the x direction 

25 and they direction. A width w135 of the holes 135, which is the smaller size of the sizes in the two directions of the holes 
135, is, for example, 6 mm, and a length of the holes 135, which is the larger size of the sizes in the two directions of 
the holes 135, is twice or more than the width w135. 
[0203] Fig. 40 is an enlarged front view showing a part of the pattern layer 15 according to another embodiment 
constituting the sheet member 1 0 in the embodiment shown in Fig. 1. Fig. 41 is a front view of the pattern layer 15 in 

30 which a part of Fig. 40 is enlarged. In Figs. 40 and 41, for facilitating understanding, the conductive pattern portions 22 

are hatched with diagonal lines. This pattern layer 5 is a pattern layer used instead of the above-described pattern layer 
15 shown in Fig. 1, and is similar to the above-described pattern layer 15 shown in Fig. 1. Thus, the corresponding 
portions are denoted by the same numerals, and a description of the same portions may be omitted. The pattern layer 
15 in Fig. 40 is different, in the shape and the size of the conductive pattern portions 22, from the pattern layer 15 in Fig. 

35 1. The conductive pattern portions 22 in Fig. 40 have a plurality of radial pattern portions 30 and a plurality of substantially 
rectangular patterns 31. 
[0204] Each of the radial pattern portion 30 is formed into a radial shape, and a plurality of radial pattern portions 30 
are spaced away from each other. Each of the radial pattern portion 30 is formed substantially in the shape of a cross 
radially extending in the x direction and they direction that intersect each other at right angles in a virtual plane, and the 

40 radial pattern portion are regularly arranged in a matrix in the x direction and the y direction. Each of the radial pattern 
portion 30 has a shape in which four corners 41 in the intersecting portion 36 of a cross (hereinafter, referred to as a 
'base cross') 40 indicated by the virtual line in Rg. 41 are formed into curves, more specifically, arcs. The base cross 
40 has a shape in which a first rectangular portion 34 linearly extending in the x direction and a second rectangular 
portion 35 linearly extending in the y direction intersect each other at right angles at the intersecting portion 36 so that 

45 the centers of the rectangular portions 34 and 35 are overlapped. The rectangular portions 34 and 35 are displaced from 
each other by 90° about an axis perpendicular to the intersecting portion 36, and have the same shape. Four first 
substantially right-angled triangles 42 are arranged on this base cross 40 so that the corners of the first substantially 
right-angled triangles 42 are respectively accommodated in the four corners 41 of the intersecting portion 36. The first 
substantially right-angled triangles 42 are substantially in the shape of a right-angled isosceles triangle in which the 

50 oblique side opposing the right-angled corner is curved in the shape of an arc recessed toward the right-angled corner. 
Each of the radial pattern portion 30 is four-fold rotationally symmetric, is symmetric about the centers of the rectangular 
portions 34 and 35, is symmetric with respect to two straight lines that pass through the centers of the rectangular 
portions 34 and 35 and that are parallel to the longer sides of the rectangular portions, and is symmetric with respect to 
two straight lines obtained by displacing, by 45°, the two straight lines that pass through the centers of the rectangular 

55 portions 34 and 35 and that are parallel to the longer sides of the rectangular portions. 
[0205] The substantially rectangular pattern 31 is disposed in a region enclosed by the radial pattern portions 30 so 
as to be spaced away from the radial pattern portions 30 so that the substantially rectangular pattern 31 covers the 
region enclosed by the radial pattern portions 30. The region enclosed by four radial pattern portions 31 in which two 

30 Petitioner Samsung and Google Ex-1004, 0664



EP 2 096 711 A 1 

radial pattern portions 31 adjacent to each other in the x direction and two radial pattern portions 31 adjacent to the two 
radial pattern portions 31 on either one side in they direction are combined is substantially square. One substantially 
rectangular pattern 31 is disposed so as to be fitted to this region. Each of the substantially rectangular patterns 31 is 
formed into a shape similar to the shape of the region enclosed by the four radial pattern portions 31. 

s [0206] Each of the radial pattern portion 30 is substantially in the shape of a cross as described above, and each 
region enclosed by the radial pattern portion 30 is in the shape of a quadrangle with rounded corners in which the corners 
of the rectangle are formed in the shape of arcs. Examples of the rectangle on which this quadrangle with rounded 
corners is based include rectangles in which the longer sides are different in size from the shorter sides and squares in 
which the longer sides have the same size as that of the shorter sides. In this embodiment, each region enclosed by 

10 the radial pattern portion 30 is in the shape of a quadrangle with rounded corners, which is substantially square, and 
each of the substantially rectangular patterns 31 is in the shape of a quadrangle with rounded corners, which is sub
stantially square. 
[0207] Each of the substantially rectangular patterns 31 has a shape in which four corners 26 of the base square 25 
are changed into the shape of arcs. Each of the substantially rectangular patterns 31 has a shape in which four second 

15 substantially right-angled triangles 27 arranged so that the right-angled corners are accommodated in the corners of the 
base square 25 are removed from the base square 25. The second substantially right-angled triangles 27 are substantially 
in the shape of a right-angled isosceles triangle in which the oblique side opposing the right-angled corner is curved in 
the shape of an arc recessed toward the right-angled corner. Each of the substantially rectangular patterns 31 is disposed 
so that the center of the base square 25 matches the center of a square formed by connecting the centers of the base 

20 crosses of four radial pattern portions 31 arranged around the base square 25, and each side of the base square 25 
extends in either the x direction or they direction. Each of the substantially rectangular patterns 12 is four-fold rotationally 
symmetric, is symmetric about the center of the base square 25, is symmetric with respect to two diagonal lines of the 
base square 25, and is symmetric with respect to two straight lines that pass through the center of the base square 25 
and that are parallel to any side. 

25 [0208] The pattern layer 15 in which the patterns 12 having the radial pattern portions 30 and the substantially rec
tangular patterns 31 are formed has an area ratio in which, when the area of the entire region of the pattern layer 15 is 
taken as 1, the area of the region in which the conductive pattern portions 22 are formed (hereinafter, referred to as a 
'pattern area') is 0.6 or more. 
[0209] A width a1y of the first rectangular portion 34 and a width a1x of the second rectangular portion 35 are the 

30 same, for example, 0.05 mm or more and 1 O mm or less. A length a2x of the first rectangular portion 34 and a length 

a2y of the second rectangular portion 35 are the same, for example, 1 mm or more and 1 00 mm or less. The lengths of 
two sides of the first substantially right-angled triangle 42 having the right-angled corner interposed therebetween, that 
is, the length a3x of the side extending in the x direction and the length a3y of the side extending in they direction, of 
the two sides, are the same, for example, 0.1 mm or more and 50 mm or less, and the radius of curvature R 1 of the 

35 oblique side of the first substantially right-angled triangles 42 is, for example, 1 mm or more and 100 mm or less. An 
angle 03 formed by two straight lines connecting the center point of the arc at the oblique side of the first substantially 
right-angled triangle 42 and ends of the oblique side of the first substantially right-angled triangle 42 is 5° or more and 
45° or less. A distance c2x between the first rectangular portions 34 of two radial pattern portions 30 adjacent to each 
other in the x direction and a distance c2y between the second rectangular portions 35 of two radial pattern portions 30 

40 adjacent to each other in the y direction are the same, for example, 0.1 mm or more and 100 mm or less. 
[021 0] Furthermore, the size b1 x in the x direction and the size b1y in they direction of the base square 25 are the 
same, for example, 1 mm or more and 100 mm or less. The sizes b1x and b1y of the base square 25 are the size in the 
x direction and the size in the y direction of the substantially rectangular pattern 31. The lengths of two sides of the 
second substantially right-angled triangle 27 having the right-angled corner interposed therebetween, that is, the length 

45 b2x of the side extending in the x direction and the length b2y of the side extending in they direction, of the two sides, 
are the same, for example, 0.1 mm or more and 50 mm or less, and the radius of curvature R2 of the oblique side of 
the second substantially right-angled triangle 27 is, 1 mm or more and 100 mm or less. 
[0211] Furthermore, a width c1 of a gap (hereinafter, referred to as a 'radial-rectangular portion gap') between the 
radial pattern portion 30 and the substantially rectangular pattern 31 continuously changes from a minimum width c1 min 

50 to a maximum width clmax in a direction in which the gap extends. The minimum width c1 min of the radial-rectangular 
portion gap is the size from the radial pattern portion 30 at ends in the longer-side direction of the rectangular portions 
34 and 35 to the substantially rectangular pattern 31, for example, 0.1 mm or more and 20 mm or less. The maximum 
width clmax of the radial-rectangular portion gap is the size along a straight line equally dividing the right-angled corner 
of the substantially right-angled triangles 42 and 27 into two, for example, 0.5 mm or more and 50 mm or less. 

55 [0212] In this manner, the width c1 of the radial-rectangular portion gap continuously changes in a direction in which 
the gap extends. A change ratio Ac1 of the width c1 of the radial-rectangular portion gap is, for example, 0.001 or more 
and 1 O or less. The change ratio Ac1 of the width c1 of the radial-rectangular portion gap is the amount of change in the 
width c1 of the radial-rectangular portion gap per unit size along the edge side of the radial pattern portion 30. In this 
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embodiment, the change ratio ,:1c1 is not constant, and becomes smaller from the position of the minimum width c1 min 
toward the position of the maximum width clmax. 
[0213] The change ratio ,:1c1 is represented by Formula (1 ). The coefficient kin Formula (1) is represented by Formula 
(2). 

llo.l clm•x~olmin 

2 

k (•2x-al,c 3 ) (a2y-aly 3 ) 21rltl 
~ -2---n X.,. ·-2--a y +-(()3) 

360 

... ( l) 

... ( 2) 

[0214] In a case where the frequency of electromagnetic waves that are to be absorbed by the sheet member 1 0 is 
15 in a UHF band, the widths a 1 x and a1 y of the rectangular portions 34 and 35 are, for example, 1 mm, the lengths a2x 

and a2y of the rectangular portions 34 and 35 are, for example, 20 mm, the lengths a3x and a3y of the two sides of the 
first substantially right-angled triangle 42 having the right-angled corner interposed therebetween are, for example, 6.5 
mm, and the radius of curvature R1 of the oblique side is 6.5 mm. In a case where the frequency of electromagnetic 
waves that are to be absorbed by the sheet member 10 is in a UHF band, the sizes b1x and b1y of the base square 25 

20 are, for example, 25 mm, the lengths b2x and b2y of two sides of the second substantially right-angled triangle 27 having 
the right-angled corner interposed therebetween are, for example, 10.5 mm, and the radius of curvature R2 of the oblique 
side is, 10.5 mm. In a case where the frequency of electromagnetic waves that are to be absorbed by the sheet member 
1 0 is in a UHF band, the minimum width c1 min of the width c1 of the radial-rectangular portion gap is, for example, 0,5 
mm, the maximum width clmax is, for example, 2 mm, and the change ratio ,:1c1 is, for example, 0.15. In a case where 

25 the frequency of electromagnetic waves that are to be absorbed by the sheet member 10 is in a UHF band, the gaps 
c2x and c2y between the radial pattern portions are, for example, 7 mm. 
[0215] In a case where the frequency of electromagnetic waves that are to be absorbed by the sheet member 1 0 is 
in a 2.4 GHz band, the widths a1 x and a1 y of the rectangular portions 34 and 35 are, for example, 0.5 mm, the lengths 
a2x and a2y of the rectangular portions 34 and 35 are, for example, 17.5 mm, the lengths a3x and a3y of the two sides 

30 of the first substantially right-angled triangle 42 having the right-angled corner interposed therebetween are, for example, 
5 mm, and the radius of curvature R1 of the oblique side is 5 mm. In a case where the frequency of electromagnetic 
waves that are to be absorbed by the sheet member 1 O is in a 2.4 GHz band, the sizes b1 x and b1 y of the base square 
25 are, for example, 20.5 mm, the lengths b2x and b2y of two sides of the second substantially right-angled triangle 27 
having the right-angled corner interposed therebetween are, for example, 8 mm, the radius of curvature R2 of the oblique 

35 side is, 8 mm. In a case where the frequency of electromagnetic waves that are to be absorbed by the sheet member 
1 0 is in a 2.4 GHz band, the minimum width c1 min of the width c1 of the radial-rectangular portion gap is, for example, 
0.5 mm, the maximum width c1 max is, for example, approximately 1.7 mm, and the change ratio ,:1c1 is, for example, 
0.14. In a case where the frequency of electromagnetic waves that are to be absorbed by the sheet member 1 0 is in a 
2.4 GHz band, the gaps c2x and c2y between the radial pattern portions are, for example, 2.5 mm .. 

40 [0216] With the sheet member 1 0 including the pattern layer 15 in which the conductive pattern portions 22 having 
the radial pattern portions 30 and the substantially rectangular patterns 31 are formed, a similar effect can be obtained 
as in the case of the sheet member 1 0 including the pattern layer 15 in Fig. 3. Furthermore, in the pattern layer 15 in 
Figs. 40 and 41, at least part of pattern portions in among the conductive pattern portions 22 has the outer shape including 
curved portion. In this embodiment, all of the conductive pattern portions 22 have the outer shape including curved 

45 portion. In this sort of conductive pattern portions 22, a resonance current when receiving electromagnetic waves smoothly 
flows at the curved portions. 
[0217] Furthermore, as another embodiment of the invention, the layer configuration of the sheet member 1 0 also 
may be a layer configuration other than that in Fig. 1. 
[0218] Fig. 42 is a cross-sectional view showing a sheet member 1 0a according to still another embodiment of the 

50 invention. As shown in Fig. 42, the sheet member 1 0a may have the configuration in which the first storage layer 14, 
the pattern layer 15, the second storage layer 13, the reflection area forming layer 12, and the attachment layer 11 are 
overlaid in this order from the electromagnetic wave incident side. The configuration of the first storage layer 14, the 
pattern layer 15, the second storage layer 13, the reflection area forming layer 12, and the attachment layer 11 is similar 
to that described above. Also with this sort of configuration, a similar effect can be obtained. In the embodiment in Fig. 

55 42, constituent elements corresponding to those in Fig. 1 are denoted by the same numerals. In this embodiment, the 
first and the second storage layers 14 and 13 may be similar storage layers. The layers may be the same storage layer, 
or may be different storage layers. The storage layers are not limited to the first and the second layers, and there is no 
limitation on the number of layers overlaid. The storage layers may be dielectric layers, may be magnetic layers, or may 
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be a combination thereof. As shown in Fig. 44 below, the storage layer also may be a single layer. 
[0219) Fig. 43 is a cross-sectional view showing a sheet member 1 Ob according to still another embodiment of the 
invention. As shown in Fig. 43, the sheet member 1 Ob may have the configuration in which a storage layer at the first 
order (for example, a third storage layer 130), the pattern layer 15, a storage layer at the second order (for example, the 

s first storage layer 14), a storage layer at the third order (for example, the second storage layer 13), the reflection area 
forming layer 12, and the attachment layer 11 are overlaid in this order. As in the case of the first and the second storage 
layers 14 and 13, the third storage layer 130 is a storage layer, and may be a dielectric member or may be a magnetic 
member. The pattern layer 15, the first storage layer 14, the second storage layer 13, the reflection area forming layer 
12, and the attachment layer 11 are similar to those in the foregoing embodiments. In the embodiment in Fig. 43, 

10 constituent elements corresponding to those in Fig. 1 are denoted by the same numerals. In this embodiment, the first 
and the second storage layers 14 and 13 and the third storage layer 130 may be similar storage layers. The layers may 
be the same storage layer, or may be different storage layers. 
[0220) Fig. 44 is a cross-sectional view showing a sheet member 1 Oc according to still another embodiment of the 
invention. As shown in Fig. 44, the sheet member 1 Oc may have the configuration in which the pattern layer 15, a storage 

15 layer 208, the reflection area forming layer 12 are overlaid in this order from the electromagnetic wave incident side. 
The configuration of the pattern layer 15 and the reflection area forming layer 12 is similar to that described above. 
Furthermore, as described above, the storage layer 208 is a layer made of a non-conductive dielectric layer and/or 
magnetic layer. Also with this sort of configuration, a similar effect can be obtained. In the embodiment in Fig. 44, 
constituent elements corresponding to those in Fig. 1 are denoted by the same numerals. In this embodiment, the storage 

20 layer 208 is realized as the storage layers 14 and 13 or the like described above. 
[0221] Furthermore, in the configuration of the foregoing embodiments, each of the storage layers 14, 13, 20, and 
208 may be multiple layers. In the configuration of the embodiments, the layers 12 to 16, 20, and 208 may be overlaid 
via an adhesive layer and a support member (PET film, etc.). In this sort of configuration, either one of a dielectric material 
and a magnetic material may be mixed to an adhesive layer disposed between the layers, in order to obtain a storage 

25 effect. In particular, a region in the vicinity of the reflection area forming layer 12 has an intensive magnetic field, and 
thus it is effective to dispose a layer made of a magnetic material or a layer to which a magnetic material is mixed. 
[0222) As another embodiment of the invention, the sheet member may not include the reflection area forming layer 
12 in the foregoing embodiments, and this sort of sheet member not including the reflection area forming layer 12 may 
be disposed on a face of the communication jamming member 57 having electromagnetic wave blocking properties at 

30 a surface portion of the second storage layer 13 or the storage layer 208 on the side (the lower side in Figs. 1, 42, 43, 

and 44) that is opposite to the electromagnetic wave incident side (the upper side in Figs. 1, 42, 43, and 44). The 
configuration of the communication jamming member 57 may be similar to that of, for example, the reflection area forming 
layer 12, and may be realized as, for example, a metal plate or the like. In this case, an effect similar to that in a case 
where the reflection area forming layer 12 is disposed is obtained. 

35 [0223) Although the invention was described mainly in the application as a wireless tag. However, the invention can 
be added to or integrally formed with an antenna member, and an effect of improving communication can be obtained 
by eliminating the influence of a communication jamming member to the extent possible, regardless of the application 
as a tag, a reader, a reader/writer, as long as the apparatus is a data carrier apparatus that is used for wireless com
munication. 

40 [0224) Hereinafter, the configuration of examples and comparative examples and results obtained by evaluating the 
performance will be described. Although specific examples of the invention are described, the invention is not limited to 
this. 
[0225) Table 1 lists the configuration and evaluation results of Examples 1 to 6 and Comparative Examples 1 and 2. 
Table 1 shows presence or absence of the sheet member, the pattern shape, the thickness of the sheet member, and 

45 whether or not communication is possible (communicable or not). 

Table 1 

Presence or absence of sheet 
Pattern shape Sheetthickness (mm) Communicable or not 

member 
50 

Ex. 1 Present Fig. 19 3.0 Able 

Ex.2 Present Fig. 28 3.0 Able 

Ex.3 Present Fig. 25 3.0 Able 

55 Ex.4 Present Fig. 3 3.0 Able 

Ex.5 Present Fig. 3 2.7 Able 
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(continued) 

Presence or absence of sheet 
Pattern shape Sheetthickness (mm) Communicable or not 

member 

Ex. 6 Present Fig. 3 2.1 Able 

Com.Ex. 1 Absent - - Disable 

Com.Ex. 2 Absent - 2.0 Disable 

Able: Communication distance 5 cm or longer 
Disable: Communication distance 5 cm or shorter 

[0226] Table 2 lists the configuration of the first,and the second storage layers 13 and 14 in Examples 1 to 6. The first 
storage layer 13 is set to a storage layer, and the second storage layer 14 is set to a dielectric layer. Table 2 shows the 
thickness of the first and the second storage layers 13 and 14, the real number part E' and the imaginary number part 
E" of the complex relative dielectric constant, and the real number partµ' and the imaginary number partµ" of the complex 
relative magnetic permeability. 

Table 2 

Ex. 
Related figure (Pattern 

Layer name Thickness Material E' E" " " 
shape) 

µ µ 

First storage layer 0.5mm SBS 13.6 1.3 1.4 0.5 
1 Fig. 19 Second storage layer 

2.3mm SBS 3.5 0.0 1.0 0.0 

First storage layer 0.3mm PVC 21.6 1.0 1.2 0.3 
2 Fig. 28 

Second storage layer 1.8mm PVC 4.0 0.1 1.0 0.0 

First storage layer 0.5mm SBS 15.6 0.6 1.3 0.5 
3 Fig. 25 

Second storage layer 2.0mm SBS 4.6 0.1 1.0 0.0 

First storage layer 1.0mm SBS 12.3 0.7 1.3 0.5 
4 Fig. 3 

Second storage layer 1.75 mm SBS 4.6 0.1 1.0 0.0 

First storage layer 0.5mm SBS 15.6 0.6 1.3 0.5 
5 Fig. 3 

Second storage layer 2.0mm SBS 4.6 0.1 1.0 0.0 

Second storage layer 0.4mm PVC 25.8 1.3 1.2 0.3 
6 Fig. 3 

Second storage layer 1.7mm PVC 3.5 0.0 1.0 0.0 

[0227) As a performance evaluation, a communication test between a reader writer 111 and a tag was performed. 
Figs. 45 and 46 are schematic views showing the manner of the communication test. In examples, the tag 50 having 
the sheet member 1 O was attached to a surface on one side in the thickness direction of a metal plate 11 O that was a 
plate made of stainless steel. In comparative examples, the tag main body 54 was directly attached to a surface on one 

45 side in the thickness direction of the same metal plate 110. One surface of the metal plate 11 O was selected to be 
sufficiently larger than a surface on one side in the thickness direction of the tag 50 and the tag main body 54, and to 
be a square in which one side was 150 mm. The tag 50 or the tag main body 54 was attached to the center portion on 
one surface of the metal plate 110. In the communication test, in a case where communication was possible, 'Able' was 
shown in the field indicating whether or not communication is possible in Table 1, and in a case where communication 

50 was impossible, 'Disable' was shown in the field indicating whether or not communication is possible in Table 1. 
[0228) Wireless communication was performed using the reader writer 111 facing the tag main body 54, and a test 
was performed to check whether or not communication was possible. A distance L between the reader writer 111 and 
the tag main body 54 was set to the minimum distance (minimum distance required) L that is required for wireless 
communication between the tag main body 54 and the reader writer 111 in actual use. The frequency of electromagnetic 

55 waves used for wireless communication is in a 2.4 GHz band. Furthermore, air is interposed between the reader writer 
111 and the tag main body 54. 
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(Example 1) 

[0229] As the pattern layer 15 and the reflection area forming layer 12, aluminum-evaporated polyethylene tereph
thalate (polyethylene telephthalate: abbreviated to PET) having a thickness of 100 µm was used. The layer thickness 

s of the aluminum layer in the pattern layer 15 and the reflection area forming layer 12 is 1 00 µm. The pattern layer 15 
was produced by evaporating aluminum on PET to form an aluminum layer, and etching this aluminum layer to form a 
pattern shape shown in Fig. 19. The first storage layer 14 was produced using a method in which 100 parts by weight 
of SBS (styrene/butadiene/styrene copolymer) resin, 35 parts by weight of carbon black as a dielectric material, 205 
parts by weight of ferrite as a magnetic material, and a dispersant (no magnetic member was used) were mixed, kneaded, 

10 and formed into a sheet having a thickness of 1 mm by extrusion molding. The second storage layer 13 was produced 
as a sheet having a thickness of 1.75 mm in which red phosphorus and magnesium hydroxide were kneaded with SBS 
for providing flame resistance. The attachment layer 11 had a thickness of 0.15 mm, and was made of an acrylic copolymer 
resin. The pattern layer 15, the first storage layer 14, the second storage layer 13, and the reflection area forming layer 
12 were overlaid via an adhesive in this order, and the attachment layer 11 was overlaid on the reflection area forming 

15 layer 12. The layers where cut into 20 mm x 80 mm pieces, and thus sheet member 1 O in the shape of a rectangular 
solid having a total thickness of 3 mm was produced. When the x direction of the conductive pattern portions 22 of the 
pattern layer 15 is set to the longer-side direction, and they direction is set to the shorter-side direction, the rectangular 
pattern shapes 31 a are arranged in the longer-side direction so that each of the centroids matches the center in shorter
side direction, and part of the radial pattern shapes 40a is arranged around the rectangular pattern shapes 31 a. The 

20 produced sheet member 1 O and the tag main body 54 were attached together to produce the tag 50. 

25 

[0230) Regarding the conductive pattern portions 22 of the pattern layer 15, a 1 x = a 1y = 2.5 mm, a2x = a2y = 16 mm, 
c1x = c1y = 1.0 mm, c2x = c2y = 1.0 mm, b1x = b1y = 12.5 mm, and c1x = c1y = 1.0 mm. 

(Example 2) 

[0231] As the pattern layer 15 and the reflection area forming layer 12, aluminum-evaporated polyethylene tereph
thalate (PET) having a thickness of 100 µm was used. The layer thickness of the aluminum layer in the pattern layer 15 
and the reflection area forming layer 12 is 0.05 µm. The pattern layer 15 was produced by evaporating aluminum on 
PET to form an aluminum layer, and etching this aluminum layer to form a pattern shape shown in Fig. 28. The first 

30 storage layer14wasproduced using a method in which 100 parts by weight of PVC (KANEKACORPORATION, KS1700) 
resin, 80 parts by weight of DOP [dioctyl phthalate (phthalic acid di-2-ethylhexyl) 1,2-benzenedicarboxylic acid bis(2-
ethylhexyl)ester], 43 parts by weight of graphite as a dielectric material, 125 parts by weight of ferrite as a magnetic 
material, and calcium carbonate were mixed, kneaded, and formed into a sheet having a thickness of 0.3 mm by extrusion 
molding. The second storage layer 13 was produced as a sheet having a thickness, of 1 . 8 mm in which red phosphorus 

35 and magnesium hydroxide were kneaded with SBS for providing flame resistance. The attachment layer 11 had a 
thickness of 0. 15 mm, and was made of an acrylic copolymer resin. The pattern layer 15, the first storage layer 14, the 
second storage layer 13, and the reflection area forming layer 12 were overlaid via an adhesive in this order, and the 
attachment layer 11 was overlaid on the reflection area forming layer 12. The layers were cut into 20 mm x 80 mm 
pieces, and thus sheet member 1 O in the shape of a rectangular solid having a total thickness of 2.1 mm was produced. 

40 [0232] Regarding the conductive pattern portions 22 of the pattern layer 15, b1 x = b1y = 21.0 mm, R2a = 7.0 mm, 
R2b = 4.0 mm, and d1 x = d1 y = 1.5 mm. When the x direction of the conductive pattern portions 22 of the pattern layer 
15 is set to the longer-side direction, and they direction is set to the shorter-side direction, the rectangular pattern shapes 
31 a are arranged in the longer-side direction so that each of the centroids matches the center in shorter-side direction. 

45 (Example 3) 

[0233] The pattern layer 15 was formed into a pattern shape shown in Fig. 22, and other procedures in the method 
were the same as those in Example 1. 
[0234] Regarding the conductive pattern portions 22 of the pattern layer 15, b1 x = b1y = 21.0 mm, and d1 x = d1 y = 

50 1.5 mm. When the x direction of the conductive pattern portions 22 of the pattern layer 15 is set to the longer-side 
direction, and they direction is set to the shorter-side direction, the rectangular pattern shapes 31 a are arranged in the 
longer-side direction so that each of the centroids matches the center in shorter-side direction. 

55 

(Example 4) 

[0235] The pattern layer 15 was formed into a pattern shape shown in Fig. 3, and other procedures in the method 
were the same as those in Example 1. 
[0236] Regarding the conductive pattern portions 22 of the pattern layer 15, a1x = a1y = 1.0 mm, a2x = a2y = 17.5 
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mm, a3x = a3y = 7.5 mm, c1x = c1y = 1.5 mm, c2x = c2y = 7.0 mm, b1x = b1y = 20.5 mm, c1x = c1y = 1.5 mm, R1 = 
7.5 mm, and R2 = 7.0 mm. When the x direction of the conductive pattern portions 22 of the pattern layer 15 is set to 
the longer-side direction, and they direction is set to the shorter-side direction, the rectangular pattern shapes 31 a are 
arranged in the longer-side direction so that each of the centroids matches the center in shorter-side direction, and part 

s of the radial pattern shapes 40a is arranged around the rectangular pattern shapes 31 a. 

(Example 5) 

[0237) As the pattern layer 15 and the reflection area forming layer 12, aluminum-evaporated polyethylene tereph-
10 thalate (PET) having a thickness of 1 00 µm was used. The layer thickness of the aluminum layer in the pattern layer 15 

and the reflection area forming layer 12 is 0.05 µm. The pattern layer 15 was produced by evaporating aluminum on 
PET to form an aluminum layer, and etching this aluminum layer to form a pattern shape shown in Fig. 3. The first storage 
layer 14 was produced using a method in which 100 parts by weight of SBS resin, 55 parts by weight of graphite as a 
dielectric material, 213 parts by weight of ferrite as a magnetic material, and a dispersant were mixed, kneaded, and 

15 formed into a sheet having a thickness of 0.5 mm by extrusion molding. The second storage layer 13 was produced as 
a sheet having a thickness of 2.0 mm in which red phosphorus and magnesium hydroxide were kneaded with SBS for 
providing flame resistance. The attachment layer 11 had a thickness of 0.15 mm, and was made of an acrylic copolymer 
resin. The pattern layer 15, the first storage layer 14, the second storage layer 13, and the reflection area forming layer 
12 were overlaid via an adhesive in this order, and the attachment layer 11 was overlaid on the reflection area forming 

20 layer 12. The layers were cut into 20 mm x 80 mm pieces, and thus sheet member 1 O in the shape of a rectangular 
solid having a total thickness of 2. 7 mm was produced. 

25 

[0238) The size of the conductive pattern portions 22 of the pattern layer 15 is similar to that in Example 4. 

(Example 6) 

[0239) As the pattern layer 15 and the reflection area forming layer 12, aluminum-evaporated polyethylene tereph
thalate (PET) having a thickness of 100 µm was used. The layer thickness of the aluminum layer in the pattern layer 15 
and the reflection area forming layer 12 is 0.05 µm. The pattern layer 15 was produced by evaporating aluminum on 
PET to form an aluminum layer, and etching this aluminum layer to form a pattern shape shown in Fig. 3. The first storage 

30 layer 14 was produced using a method in which 100 parts by weight of PVC resin, 80 parts by weight of DOP, 48 parts 
by weight of graphite as a dielectric material, 130 parts by weight of ferrite as a magnetic material, and calcium carbonate 
as a filler were mixed, kneaded, and formed into a sheet having a thickness of 0.4 mm by extrusion molding. The second 
storage layer 13 was produced as a sheet having a thickness of 1.7 mm in which red phosphorus and magnesium 
hydroxide were kneaded with SBS for providing flame resistance, The attachment layer 11 had a thickness of 0.15 mm, 

35 and was made of an acrylic copolymer resin. The pattern layer 15, the first storage layer 14, the second storage layer 
13, and the reflection area forming layer 12 were overlaid via an adhesive in this order, and the attachment layer 11 was 
overlaid on the reflection area forming layer 12, The layers were cut into 20 mm x 80 mm pieces, and thus sheet member 
1 O in the shape of a rectangular solid having a total thickness of 2.1 mm was produced. 
[0240) The size of the conductive pattern portions 22 of the pattern layer 15 is similar to that in Example 4. 

40 

(Comparative Example 1) 

[0241] A communication test was performed in a state where the tag main body 54 as in Examples 1 to 6 was directly 
attached to the metal plate 110. 

45 [0242] As seen from the test result shown in Table 1, communication was not possible between the tag main body 54 
and the reader writer 111 in the comparative examples, but communication between the tag 50 and the reader writer 
111 was possible in all of Examples 1 to 7. In Examples 1 to 7, it was possible to suitably perform wireless communication 
even in the vicinity of the metal plate 11 O that is the communication jamming member 57, and to suppress a decrease 
in the communication distance when the tag was attached to the metal plate 110. 

50 

(Comparative Example 2) 

[0243] A communication test was performed in a state where a magnetic sheet made of rubber ferrite (2 mm thickness) 
cut into a 20 mm x 80 mm piece was interposed between the tag main body 54 and the metal plate 110. The effect of 

55 improving communication was low, and was clearly inferior to that of the sheet member 1 O of the invention. 
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(Example 7) 

[0244] The pattern shape is substantially the same as that shown in Figs. 40 and 41, the radial pattern portions 30 
and the substantially rectangular patterns 31 have different curvatures, and the gap c1 between the two pattern portions 

s 30 and 31 is continuously changed. The size of the conductive pattern portions 22 was set so that a1x = a1y = 1.0 mm, 
a2x = a2y = 20.0 mm, b1 x = b1y = 25 mm, c2x = c2y = 7.0 mm, and c1 = 0.5 mm or more and 2.5 mm or less. In the 
substantially triangular portion 22 in the radial pattern portion 30, the radius of curvature R1 was set to 6.5 mm. In the 
substantially rectangular patterns 31, the radius of curvature R2 of the corners was set to 10.5 mm. The gap c1 between 
the radial pattern portion 30 and the substantially rectangular pattern 31 is continuously changed so that the gap becomes 

10 larger at the middle portion than the end portions in a direction in which the gap between the pattern portions 30 and 31 
extends. 
[0245] As the first storage layer 14, a plasticizer, a dispersant, calcium carbonate, and the like were added to 1 00 
(phr) of chlorinated polyethylene (Showa Denko K.K., ELASLEN301 NA) and 800 (phr) of carbonyliron (EW-1 manufac
tured by BASF). As the second storage layer 13, a plasticizer, adispersant, and the like were added to 100 (phr) of 

15 chlorinated polyethylenethatisthesameasthat used in the first storage layer14and 16 (phr) of graphite. The configuration 
was applied in which the pattern layer 15 (aluminum-evaporated PET film), the first storage layer 14 (2.1 mm), the second 
storage layer 13 (2.5 mm), and the reflection area forming layer (aluminum-evaporated PET film) were overlaid. The 
material constants in a 950 MHz band were set so that, in the first storage layer 14, e' = 19.0, e" = 0.90 (tano£ = 0.047), 
µ,' = 5.33, and µ," = 1.43 (tanoµ, = 0.268), and in the second storage layer 13, e' = 7.9, e" = 0, 13 (tano£ = 0.017), µ,' = 1, 

20 and µ," = 0, in order to suppress the loss. As the sheet member 10, a sheet for a UHF band having a thickness of 
approximately 4.6 mm was used. 
[0246] Fig. 47 is a graph showing a calculation result obtained with a simulation of the reflection loss of the sheet 
member 1 0 in Example 7. In Fig. 47, the horizontal axis represents the frequency, and the vertical axis represents the 
reflection loss. The reflection loss amount in the invention is calculated using a computer simulation as described above. 

25 The pattern structure of this example was set so that, as described above, the radius of curvature of the corners was 
changed between the adjacent conductive pattern portions 22 and the gap between the conductive pattern portions 22 
was continuously changed, and thus the resonance (frequency and Q) was adjusted. 
[0247] The sheet member 1 0 of Example 7 was cut into a piece having a size that was slightly larger than the tag 
main body 54 so that the tag main body 54 was disposed on the radial pattern portion 30, a middle-range tag for an UHF 

30 band (ALIEN2004, 89 mm X19 mm) manufactured by ALIEN was overlaid on the sheet member 10, and a reading test 

was performed using a reader (ALR-7610-75L, linear polarization) manufactured by ALIEN. In a case where the middle
range tag was evaluated in a free space, the communication distance was 2800 mm. Table 3 shows the results (results 
obtained by measuring the communication distance) of the reading test. Table 3 also shows results obtained as Com
parative Examples 3 and 4 by performing a similar reading test in which foamed polystyrene, which is a foam, was used 

35 instead of the sheet member 10. Table 3 shows the thickness of the sheet member 1 0 (sheet thickness), the commu
nication distance, and the ratio of communication distance with respect to a free space. In this reading test, an aluminum 
plate was used as a communication jamming member, and the sheet member 1 0 or a foam was attached to the aluminum 
plate. Accordingly, the sheet thickness is the same as the distance (gap size) from the aluminum plate to the tag main 
body 54. 

40 

45 

50 

55 

Table 3 

Com.Ex. 3 Com.Ex. 4 
Configuration Ex. 7 

Foamed polystyrene 

Sheet thickness (gap size) (mm) 5.1 5 10 

Communication distance (mm) 2130 590 960 

Ratio of communication distance with respect to free space(%) 76 21 35 

[0248] In a case where Comparative the sheet member 10 having a thickness of approximately 5 mm of Example 7 
was used, the communication distance was 2130 mm, that is, the communication distance that was approximately 76% 
of that in the case of a free space was obtained. In a case where a reading test was performed using a foam for 
comparison, the communication distance was 21 % of that in the case of a free space. Thus, it was clear that the sheet 
member 1 0 of the invention has a significant effect of improving communication distance. 
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(Example 8) 

[0249] Fig. 48 is a cross-sectional view showing the sheet member 1 O of Example 8. Fig. 49 is a plan view showing 
the tag main body 54 that is attached to the sheet member 1 O of Example 8. Fig. 50 is a plan view showing the pattern 

s layer 15 constituting the sheet member 1 O of Example 8. Fig. 48 shows a state in which the tag main body 54 is attached. 
The sheet member 1 O of Example 8 has a configuration in which the reflection area forming layer 12, the second storage 
layer 13, the first storage layer 14, the film layer/adhesive layer 207, and the pattern layer 15 are overlaid in this order. 
The pattern layer 15 includes the conductive pattern portions 22 and the spacer (base) 21. The reflection area forming 
layer 12 and the pattern layer 15 are made of an aluminum-evaporated PET film. The pattern layer 15 is disposed so 

10 that the conductive pattern portions 22 oppose the film layer/adhesive layer 207. It should be noted that the film layer/ 
adhesive layer, the spacer (base), and the like are also the storage layers in the invention. 
[0250] In this example, the conductive pattern portions 22 had the pattern shape shown in Fig. 25, and were cut into 
a piece having a size in which four rectangular pattern shapes 31 a in the shape of a square with a side length W1 = 45 
mm were arranged with a gap W2 = 1 mm interposed therebetween. With the configuration shown in Figs. 48 to 50, an 

15 effect of improving metal-compatible communication was calculated for the tag main body 54 attached to the sheet 
member 10. The thickness including the experimentally produced tag main body 54 and the sheet member 1 O was 
approximately 3 mm, that is, the thickness was made smaller. The experimentally produced tag main body 54 is sub
stantially in the shape of a rectangle (length 147 mm, width 1 O mm) as shown in Fig. 49, and is a UHF band tag in which 
the impedance of the tag chip functioning as the IC 52 is set to 30-j250 (Q) in a 950 MHz band. The tag main body 54 

20 is disposed to be overlaid at the center portion of the conductive pattern portions 22 including four rectangular pattern 
shapes 31 a so thatthe longer-side direction matches the direction in which the four rectangular pattern shapes 31 a are 
arranged. 
[0251] Table 4 shows the material constants of materials constituting the sheet member 1 O of Example 8. Table 4 
shows the layer thickness, the real number part e' of the complex relative dielectric constant, the dielectric loss tano (e), 

25 the real number part µ' of the complex relative magnetic permeability, the magnetic loss tano (µ), and the electrical 
conductivity a of the spacer (base) 21, the film layer/adhesive layer 207, the first storage layer 14, and the second 
storage layer 13. 

30 

35 

40 

45 

50 

55 

Table 4 

Layer name Thickness (mm) e' tanli (e) µ ' tano (µ) Electrical conductivity a 

Spacer (base) 1 3 0.01 1 0 0 

Film layer/ Adhesive layer 0.15 3 0.01 1 0 0 

First storage layer 0.5 15.1 0.049 4.55 0.24 0.039 

Second storage layer 1.5 3 0.01 1 0 0 

[0252] Table 5 shows results obtained by evaluating the antenna properties of the tag main body 54 in a case where 
the sheet member 1 O of Example 8 was used. Table 5 shows the measured reflection coefficient S11, the real part of 
the real number part Z11 of impedance, the imaginary part of the imaginary number part Z11 of impedance, and the 
absolute gain in electromagnetic waves in a 950 MHz band, and relative comparison with a case in which the tag main 
body 54 was used in a free space. As the relative comparison with a case in which the tag main body 54 was used in a 
free space, the electricity supply to the antenna element 51, the radiation from the antenna element 51, the total, and 
the presumed communication distance are shown. In Table 5, 'electricity supply' represents the degree of matching from 
a chip to an antenna element. It is indicated that, as the value is larger, matching is established more suitably. The 
comparison is shown taking a free space as 1. Furthermore, 'radiation' represents the radiated power in a case where 
electric power of the same size is supplied from the chip to the antenna element after establishing matching. Also, the 
comparison is shown taking a free space as 1. Furthermore, 'total' represents the radiated power in a case where electric 
power of the same size is supplied from the chip to the antenna element without establishing matching. Also, the 
comparison is shown taking a free space as 1. The comparison of 'total' represents comparison of the antenna properties. 
Table 5 also shows, as a comparative example, the antenna properties in a case where the tag main body 54 is disposed 
so as to be spaced away from the communication jamming member 57 by 3.15 mm. 
[0253] Formula (3) represents a basic presumption formula for the presumed communication distance. 
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Communication distance [m] = 

Transrnissi:in power EIRP (W] x Tag a:i':.ennagain [Antilog]X Polarizat;bn loss [Anti log] 

(41r)2 x Tag minimumrequiredpower [WJ 

X Wavelength [rn}· ·· (3) 

[0254] The distance was presumed based on the conditions that the transmission power of the tag is constant, the 
polarization loss is not taken into consideration, and the distance is proportional to the square root(✓) of the antenna 

10 gain (antilogarithm) of the tag. Furthermore, the antenna gain was taken to be similar to the actual gain (gain including 
matching loss and material loss). 

15 

20 

25 

30 

35 

40 

45 

Table 5 

950 MHz Comparison with free space 

Real imaginary Absolute 
Electricity 

Presumed 
S11 (dB) part of part of gain Radiation total communication 

Z11 Z11 (dBi) 
supply 

distance 

Free 
-11.827 24.309 236.863 2.290 1.000 1.000 1.000 1.000 

space 

Gap 
-

(3.15 
0.0750078 

32.016 -219.603 7,052 0.Q18 2.994 0.055 0.234 
mm) 

Ex. 8 -11.0416 19.2147 258.976 -3.532 0.986 0.262 0.258 0.508 

[0255] As a result, as shown in Table 5, the presumed communication distance in a case where the sheet member 
10 of the example is used is 51% of that in the case of a free space, and the distance in the comparative example in 
which a space corresponding to a thickness (3.15 mm) is provided from the communication jamming member 57 is 
approximately 23% of that in the case of a free space, that is, the sheet member 1 0 of the example exhibited the 
communication distance that is twice or more than,that in the comparative example. Thus, the possibility has been found 
that the sheet member 1 0 of the example can be used as a metal-compatible thin antenna member for a UHF band. 
[0256] Table 6 shows the radiation efficiency of the experimentally produced tag main body 54. Here, radiation efficiency 
ri = 1 o(gain- dixectional gain)/10_ Directional gain is a gain not including metal loss or the like. Gain (usually, simple indication 

'gain' refers to this gain) can be regarded as 'so-called true gain' including loss. When the radiation resistance of the 
antenna is taken as Rrad, and the loss resistance is taken as Rloss, radiation efficiency ri = Rrad/ (Rrad + Rloss). Rrad 
corresponds to the resistance of the input impedance of a no-loss antenna. In the tag main body 54 used in Example 
8, the directional gain was 7.44 dBi, the gain (absolute gain) was -3.53 dBi, and the radiation efficiency was approximately 
8%. 

Table 6 

Directional gain (dBi) Absolute gain (dBi) Radiation efficiency 

7.440 -3.532 7.99% 

[0257] The invention may be embodied in other specific fonms without departing from the spirit or essential charac
teristics thereof. The present embodiments are therefore to be considered in all respects as illustrative and not restrictive, 
the scope of the invention being indicated by the appended claims rather than by the foregoing description and all 

50 changes which come within the meaning and the range of equivalency of the claims are therefore intended to be embraced 
therein. 

Industrial Applicability 

55 [0258] According to the invention, the sheet member for improving communication is disposed between the antenna 
element and the communication jamming member, and the pattern layer is disposed in the vicinity of the antenna element 
in an electrically insulated state. Thus, electromagnetic coupling is formed between the conductive pattern portion and 
the antenna element, electromagnetic energy is transferred from the conductive pattern portion to the antenna element, 
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and electromagnetic energy at the resonance frequency is supplied from the conductive pattern portion to the antenna 
element. Accordingly, wireless communication can be suitably performed even in the vicinity of a communication jamming 
member, and sufficient communication distance can be secured. 
[0259] Furthermore, according to the invention, when the antenna element is disposed in the vicinity of a communication 

s jamming member, the storage layer that collects energy of electromagnetic waves used for wireless communication is 
disposed between the antenna element and the communication jamming member. Thus, conduction can be prevented, 
and reactance (L) components and capacitance (C) components can be increased. Furthermore, due to the real number 
part e' of the complex relative dielectric constant and/or the real number part µ' of the complex relative magnetic per
meability, the propagation path of electromagnetic waves that have entered the sheet member can be bent. Moreover, 

10 due to a wavelength shortening effect, the sheet member can be made smaller. 
[0260] Furthermore, according to the invention, the reflection area forming layer forms a reflection area. Thus, even 
in a small and thin sheet member, the phase of reflected waves from the reflection area can be adjusted, and thus an 
area having high electric field intensity due to interference between reflected waves from the reflection area and arriving 
electromagnetic waves can be set on the surface of the sheet member and/or in the vicinity of the antenna element. 

15 Furthermore, when the antenna element is disposed in the vicinity of a communication jamming member, a decrease 
in the input impedance of the antenna element caused by the communication jamming member can be suppressed, 
and thus wireless communication can be suitably performed even in the vicinity of a communication jamming member. 
[0261] Furthermore, in a case where the reflection area forming layer is disposed, communication conditions of the 
antenna element can be prevented from being changed according to the material (material quality) of each communication 

20 jamming member, and thus the communication conditions using the antenna element can be stabilized in any environ
ment. 
[0262) Furthermore, according to the invention, with the pattern layer, electromagnetic waves corresponding to the 
size of each of the conductive pattern portions can be received to cause resonance. Depending on how the size of the 
conductive pattern portions is determined, electric power obtained by the antenna element from electromagnetic waves 

25 used for wireless communication can be increased. 
[0263] Furthermore, according to the invention, a plurality of types of conductive pattern portions in which at least one 
of size and shape is differenttherebetween have respectively different resonance frequencies, and thus the pattern layer 
can receive electromagnetic waves at a plurality frequencies. Furthermore, the electric power obtained by the antenna 
element from electromagnetic waves used for wireless communication can be reliably increased. 

30 [0264] Furthermore, according to the invention, the pattern layer in which the conductive pattern portion continuously 

disposed in a wide range is formed can increase the gain over frequencies in a wide band. Thus, the sheet member 
provided therewith can receive electromagnetic waves at frequencies in a wide band or a plurality of frequency bands. 
Furthermore, the electric power obtained by the antenna element from electromagnetic waves used for wireless com
munication can be reliably increased. 

35 [0265) Furthermore, according to the invention, the conductive pattern portion that receives electromagnetic waves 
has a substantially polygonal outer shape that is basically in the shape of a polygon, and at least one corner is curved. 
Thus, an excellent sheet member for improving communication can be realized in which a peak value of the gain is high, 
and shift of the frequency at which the gain has a peak value according to the direction in which electromagnetic waves 
are polarized is small. 

40 [0266) Furthermore, according to the invention, since the conductive pattern portions having different radiuses of 
curvature of the corners are formed, the frequency band of electromagnetic waves that are to be received (hereinafter, 
may be referred to as a 'reception band') can be changed without lowering a peak value of the gain, compared with a 
case in which only conductive pattern portions having the same radius of curvature of the corners are formed. 
[0267] Furthermore, according to the invention, the gain can be increased compared with a case in which the gap 

45 between two adjacent conductive pattern portions is constant. 
[0268] Furthermore, according to the invention, wireless communication can be suitably performed using electromag
netic waves having a frequency of 300 MHz or higher and 300 GHz or lower. 
[0269] Furthermore, according to the invention, the thickness of the sheet memberforenablingwireless communication 
to be suitably performed using electromagnetic waves at a frequency in the range of 300 MHz or higher and 300 GHz 

50 or lower can be made as small as possible, and thus the sheet member can be made thinner. 
[0270] Furthermore, according to the invention, the thickness of the sheet memberforenablingwireless communication 
to be suitably performed using electromagnetic waves at a frequency included in a high MHz band can be made as 
small as possible, and thus the sheet member can be made thinner. 
[0271] Furthermore, according to the invention, the thickness of the sheet memberforenabling wireless communication 

55 to be suitably performed using electromagnetic waves at a frequency included in a 2.4 GHz band can be made as small 
as possible, and thus the sheet member can be made thinner. 
[0272) Furthermore, according to the invention, the storage layer is made of a material in which one or a plurality of 
materials selected from the group consisting of ferrite, iron alloy, and iron particles are contained as the magnetic material 
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in an amount blended of 1 part by weight or more and 1500 parts by weight or less, with respect to 100 parts by weight 
of an organic polymer. Thus, a sheet member achieving the above-described effect can be suitably realized. 
[0273] Furthermore, according to the invention, the sheet member can be flame-resistant. Thus, the sheet member 
can be suitably used also for the application where flame resistance is required. 

s [0274] Furthermore, according to the invention, at least one surface portion is glutinous or adhesive. Thus, the sheet 
member can be attached to other articles. Accordingly, the sheet member can be easily used. 
[0275] Furthermore, according to the invention, an antenna device can be realized that comprises the sheet member 
and that can be suitably used for wireless communication in a state where the antenna device is disposed in the vicinity 
of a communication jamming member. 

10 [0276] Furthermore, according to the invention, an electronic information transmitting apparatus can be realized that 
can suitably perform wireless communication even in a case where the electronic information transmitting apparatus is 
disposed in the vicinity of a communication jamming member. 

15 Claims 

1. (Amended) A sheet member for improving communication used when performing wireless communication using an 
antenna element in a vicinity of a communication jamming member, the sheet member being disposed between the 
antenna element and the communication jamming member, and comprising a pattern layer in which a conductive 

20 pattern portion is formed. 

25 

2. (Amended) The sheet member for improving communication of claim 1, further comprising a storage layer that is 
made of a non-conductive dielectric layer and/or magnetic layer and that collects energy of electromagnetic waves 
used for wireless communication. 

3. (Amended) The sheet member for improving communication of claim 2, wherein a reflection area forming layer that 
forms a reflection area reflecting electromagnetic waves used for wireless communication is disposed to have the 
storage layer interposed between the reflection area forming layer and the pattern layer, and to be spaced away 
from the pattern layer on the opposite side of the antenna element, in the vicinity of a position at which the electrical 

30 length from the pattern layer is ((2n-1)/4)1 (n is a positive integer) when the wavelength of electromagnetic waves 
used for wireless communication is taken as 1. 

35 

4. (Amended) The sheet member for improving communication of any one of claims 1 to 3, wherein a plurality of 
conductive pattern portions that are electrically insulated from each other are formed in the pattern layer. 

5. (Amended) The sheet member for improving communication of claim 4, wherein a plurality of types of conductive 
pattern portions in which at least one of size and shape is different therebetween are formed in the pattern layer. 

6. The sheet member for improving communication of any one of claims 1 to 5, wherein a conductive pattern portion 
40 that continuously extends over a wide range of the sheet member is formed in the pattern layer. 

7. The sheet member for improving communication of any one of claims 1 to 6, wherein the conductive pattern portion 
has a substantially polygonal outer shape in which at least one corner is curved. 

45 8. The sheet member for improving communication of claim 7, wherein a plurality of conductive pattern portions are 
formed in the pattern layer, and 
the conductive pattern portions have different radiuses of curvature of corners and are formed in combination. 

9. The sheet member for improving communication of any one of claims 1 to 8, wherein a plurality of conductive pattern 
50 portions are formed in the pattern layer, and a gap between two adjacent conductive pattern portions varies depending 

on the position. 

55 

10. The sheet member for improving communication of any one of claims 1 to 9, wherein a frequency of electromagnetic 
waves used for wireless communication is included in the range of at least 300 MHz and not greater than 300 GHz. 

11. The sheet member for improving communication of claim 10, wherein a total thickness is not greater than 50 mm. 

12. The sheet member for improving communication of claim 10, wherein the frequency of electromagnetic waves used 
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for wireless communication is included in any one of frequency bands in the range of at least 860 MHz band and 
less than 1,000 MHz band, and a total thickness is not greater than 15 mm. 

13. The sheet member for improving communication of claim 10, wherein the frequency of electromagnetic waves used 
s for wireless communication is included in a 2.4 GHz band, and a total thickness is not greater than 8 mm. 

14. The sheet member for improving communication of any one of claims 1 to 13, wherein the storage layer is made of 
a material in which one or a plurality of materials selected from the group consisting of ferrite, iron alloy, and iron 
particles are contained as a magnetic material in an amount blended of at least 1 part by weight and not greater 

10 than 1500 parts by weight, with respect to 100 parts by weight of an organic polymer. 

15. The sheet memberfor improving communication of any one of claims 1 to 14, wherein the sheet memberforimproving 
communication is flame-resistant. 

15 16. The sheet member for improving communication of any one of claims 1 to 15, wherein at least one surface portion 
is glutinous or adhesive. 

20 

25 

30 

35 

40 

45 

50 

55 

17. An antenna device, comprising: 

an antenna element that has a resonance frequency matched to a frequency used for wireless communication; 
and 
the sheet member for improving communication of any one of claims 1 to 16. 

18. An electronic information transmitting apparatus comprising the antenna device of claim 17. 
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.exi'/·~~PJ ~J1&jJii;~fixW%0 ':J spmu $,ll4H:& :110 ITT!~rt;e~rsJ A RSHi:lJU!iv:\i :i-f,;S-1, :r:trl!,;iJj ll 
n 1 [' --~' _cj;l. E.', b--i'o ,,;·,- 1, f -'rl- ,.,.L b'>ci ,--\-': ["'] ·rf/ l=R ,W, h, LI/-, b--1', V'i 'J] 0 ---:' -=j,'. D Le\'- ---r r' ! Fl /4 . ,,<z Eth ]-T!'. ,1-l'· 
,j ,J £1-X,,t::! -.,_-ri~~t~J tJ .. 11x3;,ftJ-r,JJ){.1~-~ /?/o L~]JJ--:_1,f9.: L)(!:::.'Gf{{fj J - EJ-X.1::1-,-_rf:)Gf-1 ~:f=?, t==J~tr 1r'l'IL~'1/\.o 

[005sJ ~fi.t.ffiiflifffJ;:~ 340 -iiJ l2/ tt~~Jf 1:E 1f11J r[,-1,fili~'.z 301 }(JF1J ~j1S)]li::Ii:HitfJf~1i~~ 
~ 3100 :(:E'*¥Ji13'Ll 111 ' f(ftVm.1~:ld~ 340 'pf~), M:C:frii!lrrfJl<;f\/:f;fijj;\H'r:Urr {fcf'}0..r& 340 lZJtJ:~-1:tx)\ 

•· 1 (' -',/ '-~ [I ---h--' '-·t·''- -',/ ,rd: '-r-1 --f- .C,f.'.;t,~~ f'--i-c r -h -f• c1-J ,_;.., t W> t,...- ')(' . ..,.r, 1,---• ti::J 'ii'i ]-'-- ·r· !&-· '3 ") ., '/ ••- Jc# ) ' H· 1 V 'r; -1+ ·•)i.. +· H, I ,~, {J[' , Etc-_µ~,-, )/1 [ 1 [ I I - ~ L- ~flJ!i le cl ,]'&_ "1 J ' ' ::frl 1t·11 _ "''r11' ;=I --r 't -· Li ;l• lLJ 1'= "x' 1.. - .1 .-• •• / ___ o •-•- "'<'...- , .-• " r::.c 1 . n L~ Y ,, --. _ J_~ ---• , _, _J. ,,1, 1----1 v,... 1.. .1 .L · , , .) • _L 1--.!. __ ~ i---- ,, ..._ _,..... 1.. .. 1.. , 1-1 ; ,_ _ 

[oo59J :ft::rt $jJtt Li!£r:i :100 PJ ~JH:i:·+}1!JJ;1f ;r;~ ~J)'L Jc 380, if~trt ~J)'LJc 380 ffl f /Jf ~.imH 
ti qtt~ liJ 3 l O r ± ff'} M~ J% 0 tE '1: J}ffL·WLl 91 ' m ~Jt Jfi. Tu 380 l2,{ fJJl ;fjt jf fJl<;ql ffff. :ft ljxt~ liJ '.310 fifi 
,t: ._tig i''r'J i><' Jai~ _ +.--i-l· '--t1·.:;1r1'1-1liii r+i J±"p rt;i-,: !'<'>_ rr'. •1or, pr pr lit#:~-"-• r1- t+ tl{r f_:l: j¥J:1 ·i 1 () -f;rJ ,5:i',1 -_1'rJ: }r_-'{ {::___r'~"R-td', ·1,1 r, ,------; ~'J:--! ,, !-'.--- -7'1.u __ _...,......., r:J:.. v ..J l .9 ,,I /t,A c;::• ,/W \ Od HJ ~/,. IJ/-."'11-• _ _E-=-t.'L -• ,JZ;" !_..,".,.--;..-'<, !--"'-"~ u • /P h'.·=L'j' __ . ...:tl ! , .,,.. ,,,__:'.:":~ 1 hJ 

,·f1tJf,liJr- it 380 ~J1~,Jr5!~!f;z:t~ll 310 ,fPJ&t.f1Hll11~ld& 340 J~iti':Jj~~bL~J#t, 
[0060] 1:Eik JJlliWIJ 111 ' f# m~ 1-ic :380 r'1J l;'J:(:EJtfJ[/2: (j<J i:><.t.1trt1 J:l{rt~*~-';,l~ i'rl] 0 JJ!ZlttE SiJ miJ fB 
M:Hi 30 l fl~Tff*Wf Lt'r'.f il::fiJ-E r~ fg[4t 37::i --~iJ ~J~_t:m °i:{:[,/:;¥ ~Jr.¥ )c ~180 ~t0-~~~;0: fsJ ri 1 

o x~ 
L. th th Plj •,~ - ---i• 1,f J--j -fcf mJ,c 'ft E,£ th t;tl, <-1---chy: 'ti 'lie th Ctlj R1 +·· ''. '{'' ,±, -l ~,- -1,tr. rt'; r -, t±t - ' ch''',,., ;t 't.:', 't!,Jl-1--r ~ii b p 1/_A t:';1!-.1 :i'E'. ;tnt,,;r 't!,Jtcjj'' [?,;i,Jk 11flti'r 't'.ll-1:-UT:J ~tl- }\.__ 1-l~,)J ~'.!1x [)_)( )C 't!,)] ; 't'.fr-~' 

7 

Petitioner Samsung and Google Ex-1004, 0731



CN 10309499'.l A fi/7 jjf 

[ 0062] 00 8 ( a) ffjj~ ,t~! :11JJ'~:t Mi f3i1)Ef'} 3c ii lfi )] -~ ~ lliHf'>J ft,~ 1E ihl ~iH~J, 00 }Hi. ~ 8 ( b ) ~ if; 

lli*~*~~~~~~h~~B~m~oo~~~" 
[ 0063 J lll 8 C a) lll ;f.;;j{{ iTilJ * }!lli 1f1) ffJ f P 1M 4!ft1Hi€ 3 o 1 Jl!!: "&t~ l¾l1 :31 o t;J, ,.Et {IT t¥::iil.H1 T\: ~~ 340 

s1;tfi't'l:" flJ ffJLl $,Jr~1ttiz :301 tE 9=1 1t, L>Iti 9=1 Jl.~-18:ttx:-:i~ 1w1 A, n: J-iJl. ~Jrt~m i'rtr:>1:~tt ~ ::no tlfi:tfi 
fl~tEt:t1fsc'=lJr1J A Jill:fiJfil11i~i;~t! 340 txtU;U\~fllftJUrglt!:~;j:f 301 rep,, t+:istf'l'fJ'~r'H5lf, ~~ 
ttrstrl-FR T E:p 1M ~trnil& 301 ti! 'kJt'f!:iltf~T\:f:i;, 340 Ji/.JJ'.TITI frj~;[i~ fti7Jt:#.:ll~J~ 300 f{JfelJ#'±~ 
hn /c!I ;g! fctl: ~1,$; 'K- _D. ftb ,r;:r frc~ {d', fi:'l -t0 +:i,: i 11-r H.iJ. 't/ ,tt ;Jc {m ;i'I~ -,t' ra. ';J_W !'l-~ h [, ~ c+:, 

1J~~, 1x.,.-r,j r..J~ -..,,-7 T-T' /_.1-J ,.-~1 '-J ,,- ... --X t.,/ J 'tR tx... ;::r2r ~r~ ~ [L ,j( ~J5 .J-\. .,.-..._ - 11,J ,-1 'J / ! _., L ,-,--. o 

[0064] ,P-; hl,. \t r1~r fie': tW;J ')Jo ;ffl El I t-ri ~ :i!J:J/6 ·)'(l 1 -fjJ 1 ' 1 );,,t,-t1r.,(J;. rJ+, 1J,1e. +t ri{r f~f:: rff1 -~ 1 o (-1<J f!"l: ltJ' ni· J..1LL.11, t;;z L-'---:,,'\GL._-_! v - .-- - 1,.J..., u.i,l--~--1 .,_,,..,_ ..._. !( __ A !!X ... W~-"-l::i.}XJ 'j.._·r,fls:c ~A-~JC.l--~--! '--- .--1 ,:J- ,1_"'x_ 

~J ~ f E II mu ~~ n ,tJ.fi. 3 o 1 r1<-; pr: 11r wt :ri· 11 tJ~ t~t li1 3 1 o ft1 Pr~ tt ·1iJ ~;, ,; \ f E11 1M 1~ tfr ,tf 3 o 1 t• <-1 r, 11: 0 

[ oo65J 00 8 Cb) 00 Xi~ 1tHil "1]W7.WLl fifJ xti ft ~f!J~ffr 3 7 5 ;¥r1 ITT ~t/i ~-Jc 380 fl<J:fp :iL !-JU:& ~)c 
Jso -PT t:t 1+ Jt 'iE r:t1 ti ±!!t c~

7 

~, ~ 1~ l& $' r10 , .Jt li)c. tt 1G rtL rtL 1,g. 3 7 s -PJ ~J, t:Et[ ;fJJ' M. tE ift ~i ,~1 ic 
:3 8 0 ~fj J:t "& 7:;~ !'BJ ,t1 0 

coo66J tEJtJJThWu r:j=i, rrr-~ 11'L 7G :180 :¥~r ±tt 1t~ it!. rtLt!-11- :17 s nJ tJ1ml¼Lr& 1i::w1xtt:rE $, $,i4t 
17" (-l{J ff'l1':tff pf 1;/ 1':if ,:. ~:f'-\;,-J-:: r1J fEJ Fl$' -~7" r4(J f!'::J 11r o_U--#,- §£ ,-t,t,: ~'t y ?j80 t'j~J r~ ft'f-pJ i'. 1 i], F T,f:-IJ-±f_ f'=f -----.v.--1 ,.:r,_,-.. .... ~ .... "''--I JJu-::,r,,.: __ TG--e.wv-Yr.fc vj:_, ,J"/_ .......... -:,,••,rDoTl'f'JAf·/U- ~ /-11_ ....... _ .,y ... _ ""../Li-;"'-,(JLJ-t:'J 

ltmi·ff;fc:J~iti,jJtttr'x:ft 300 B"t!Wlt±~ , itf-tH1t0Jq'f~Jii~~fk:~$}J1t:Ll'x:ft :100 ~b:~1:E{~ 
f~ :r\ #t-y//H¥J7 I- Jc r r I 0 

[0067] :p};j\~:~- 00 4, M 1't~ fr 111 t1 :;f:tfs'rJJ, t~flyJ§ -F utf i# Wf i*. fl~ xt~if111~ ~~ 34 o lil 
J;s{ flJBl 1 ff f:i ±,:k:: 3 7 o HJ§ !'rt! ~¥U'tli111 i# [:;/J iSL ffi -ff: NFC Ofi::!:z& JJTI1 ff) l~Htm; tit :thHfJ r -.fJ~ liTI. 
,{~Tr-$,_, •) 40 ;i:1-1 1.cf:iJl:1;'1¥1 ,{±k:l:'f +h 'C1· () N· fC'/ 7 -J:~c rn T ,F~ 'l,+- 1 '~ '){'1'1-AH,, L'i-iJ;;:!_';;c,$/' irti=J;t't ltij r-h ;\•J1 :i~1·7·:,,::5~fi;'-,¥i 
JR _,1,-.,.~-,.,x.i u _.__ -T- h"'-1. :_± e i R -,x~ ,_, - () 1 l' v N_/tJ -: ,'-'':It. d.. _,.__....,, . ..___ L1v1 L.., 1----1 11-.1 _!~ LL/'-'-'-· ill .... i-t~ r· :.i J/'\i. 1 G,:.--" e 

Nr fJS :lt ;ft D 

[0068] :ff:;¥-;: 350 t'!ii:+ tt riJ t.Hf"f~n {tff 5'~:~~ 340 ft: };A,F]frl 1Jf:n!dfJ'fB'1f#u?:~ 390 tt 1YscitFr:ff !~='fl 

l';R /-,_1± fL 1'$jfcJ ::rr.-'fc ') "0 r.r-1 i' l ,J,fr ;[1,, 0

7
',:fi'f,E;!~,-r, J± ~0, l'lj Et'' d1 ).-I'--_;(-.;: /JJr--~ R -✓, )t.,._i•.J)! 7\...Jv 11 J 'ShVA>'<.._!.Il, 1j~]:'.',,"-.ttl!R/,f::~J<.!----l -,-·•-t:: .. t/\Jt.:1,0 

[0069] 

[0070] i *-1 -~" , .. g-ht~·- 'l ncr "()(' '-'--··>-•-'- _ _,_.,,. •• T~~+. __ c_.T •,-'1·•--r~ t!-h f"lj_H '/ ·,•-·r· ~~,, I) 111·[-'---1r-:tct'·fc! - . 'iv-?-- l J kJ.'f-<,, f+I.-<,,----~n --,.•r'='-,---•lef,·r 1·-11,TEl I ii -+<-,.-: -,,) J pr -' ~\ /'-:/..- _.,,- u--:Y.'.i /-1 _ ... ~1..-,,..,_1=1r=f',. , 'l~•'-ju w r:;1 --.-r- --:-- -~ 1-f..J r~..., _-. !...; /..J .9 /·, I_,.•\.. •J• , ..J _,,.A.//'-

[0071] 

1~tJf1 J¥ :ic :360 i=iH:,l ~ill. lf~'ff + B.,1<::f"l"i*J +- l~Hll $}.ift{HJJ'!<J $.irrE11HJitkfLl}tU1\l;tffi{~t%tR: :no 0 

i._0072] _-tfr:•,,1.J'ti:;{r,rl,l-1 T1::i·f-;l3tl" ,l-1fif1'.-;,:: {~_l:pE'6)~l. ')''-1()- fiT'';'1:iJ+J1·~/!>-·/,1·-:::S:::1:f'.,tJ ·:J;]?,i'f{,~ :xJ', f:rb _L 7;; .Jl!!i J/ 'J T ' _r.f--1 -~- _, ~=] V T // ".J ~ 1 Vi'--'JI -'-t-·- .I- '- ~- 7
.,J l_:-'; ~ 1!-- ·--'--•~/ JI ✓ : -----'l~X l=i O ! .. -1':J 

_;i;J_t,,~-P]. ~'I 1"x_ 'iT' i(FJiL tft,g::c pl: ,i,--. 1!\:i::IX~1{A 9 ir±, 1'"' !~-¢J cti ·if;,)r-f ~J 9 '1;\! 1jJr.Jf§f ~ -'ff{.±r·nJTf :\~,A~ !,x.._ t::::t .A,_ j1..l V, /., ,., '~' J ...lh1=l -, _J J Fl. 1-L~d}ll,,_Fl ,-,,. l-t!n.HJ1.l..A ___ 1-L~.Rfj O , <l I. ,.•t:,{,.Ju l=j _/, 1-,;,.._ , 

i&:i':ft: il'.nJ l2..l Jlf.::t:&~!H!, tEitt3.13~11raJ l:J. tE"~t1J1t%:fi:t1Ui:m1 {tfftjitR: 370" 
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[0073] 

[0074] i~:~ 5, ~ri 3r: imtlt11fllBHmfjt¼: 340 r'tJ $,im,Jl,:::ff r),r,Jf~. $jJ[ f~).'.,;\(;:~a:Lt, IJ!IH~dt:1~~ 
1? :'j'i. jj:; 350 0 #3: ;~· 5' ,J!i 1:E A }j jl'TJ r{l 1/it. zyJ st fg jfft Jl 1r l~lzJ 11 ~ ;tf,[ 111nx :;ff ~) t 01' Jl 1r j!!iz] 11 leg 
•1(1-1; {.±.·~ H 1v' 1 H-1<! ff! ·'i(1-1;·'if-1f /\ 'l~" ~ir:.{1l)r':1133_ ;-.-,': ,'if)-() 6(-J !· 11TI1jl;I, 1';(1 :;,z;:1.f;rt1 =.kl7>1'J 1, ; ,_§_;:~x .. f--1 _A--~-~.-•"' L'J1, J.1, ... ' _ _,....,,, _ _}-_-_:,~ lT. 1/1-..~/ '-t--' _ Li. - n - --~-~ lh ,.r-......l-1 'J / ., ! .J l(,l:_ ,-• 

[0075] tE r1 /-f IPJ lfi[Z):iJ Fi':J ~tDLfl-ff i:,,xJ fR it!.$!rH1'r:1=1Jt,jl'f- llJJ~ (1<J·~~ bl 1,·, t-ti [RJttr;f'fJ¥; o 

f 0076] JJ:{f i~W 1J'l ,b 'i1f'1;-{~ ti1Y:,tl'· 1:i t-• 1'i.1-'l,+ lir. ·>Jff i1*'f ;'-,j• ;t;.,1 ifJ.i •••~_/1;r3ffl; +r- [:-1 1'!"' /'b :j:,t~ Lf_Jt;'J'h d1 F~n -11i1 ;j:r':1 ... /.,J..,i!.:X.Jl.L----'---'7:::.I/U!£3.....-~,-~t'/, ___ .1-1'J~±..wf•, .... V, .... -..~,,1 .,,..! l,1=t7r __ -:L t-• -J,.,\ u.;-1,X.I----J::Ju l::IJ'VI'-~/ 

[0078] 

11tiJJr1 ;i~ H s<-11i nrni O HP , ;"Jr m!i: ff, Jc :rno §t~i 1s:t it:: ;{L~ iu Jt 't Jt,ft-f:. ~1g rr1ttJfr 'JI rr:t f'rb -~~ r~ D 

[oo8oJ fJ-Of-&J¥:i-c 380 I=ir!2Jti:frsl'!tft1:$:, fHJl!:'~timWH~liR-f-JlL 
[0081] ;Ji'ffk~-5: 380 P]'!;)Ji~I:alC}ct:li)EjTJ-iL!'X::h'fi 300 st ·1)1u~to 
[0082J tE ~·.:sz::i:r, ::It~~ ffi'~ 9 ;;f!J[II 10 tiU&t~:IZ Et!.~f; t~1H!Jf~ :100 _t R1Hf l@:J't3-Jt :1so R1;trft'1L 
[oos3J ~-:7c:, #::fly [119, tEJMfffiim1lf ~1'~f& 340 B~1J!if:fJ:a {E frl1fJI] F13f.H,& 301 tzl~, 1J-Fffl}-f'3 

51; 380 riT~)it1hJJti1'trfH&:PH1ti1Jt:liftrJ~gJri2rtli 301 0<1 ·1Wlo 
[oo84J :ti-',; !!I 10, '1!i:!'hHi{HfH~JJ!f/f }d~ 340 ;fJ-i'~t'.:i'E EPftW Et!.R~tlz 301 _t A1f-f;f S-1 ,-I=iH.Ji~-
=-+t '", --- ') '() tt) £-fl "r:'J tb Q,\c-h' ')(' + '"r' ----;r. B -~r ''x:1 -- l=l=1 °-!- Bf -.t,·-• ,'?, --- ') -0 _,,,,--Ii-- P=< --Ii-• Cr] •t:J d:, !Hril1'¥·7G ,18 "JrJ:i \.. 17:jl >-e.~1-r111>: cJ Jl r1 1

0 i.!.J, 'l'IHJFto,J \:), 0.1).J,:ffrifx:<cp.7G ,_)8 11x.1tJ1'C11 i: ml 't., 

MH!z 301 r} 1 , trr L:J,tr.&1Hhfit{f ,tf:1!~ i'fo.Ji:; 380 ~i:tEfflif1rJ r[=.JJit,tiz 301 !'rb-·rnu!lHlJf-liU¥(rJ1r1 
fPJL:J,-{EhWJMfFil;mfa'kt\t 340 ff,Jf!~Ji'- 'Htf51fiw!r1~~£µji:; :180 R~l]Jf,, , ¼(l-1.Jfr}i, 

*~tr~1:fJ~ 8 7f; fb Bt ¾ }j{[f.liu, ~''1J#rf& i'j]. js 380 {&:ti Af[J{tj 1cgIBit1f 301 "f1 lJ1, r-1j ~)Jr.~t~J> 1ijlt:i1''1-

[0085] 

[0086] 

[0087] 

----k-'- _J ,=,-+,--- ,Y =· ,_ "·--() -'RJ' ,,-.-j A, __ , ;j}'· _,____ --r··,,_f, ·-l_! •-_t- ;c-J" c-,-- -,·,, j:-1, ~'-~'-[:jg] .-. - ) "ILl r''-'mLl~" ,, -( -=--,· [;' t"'r· 'f _.,.,,_ ,111.';t' . .,+---H-• 0-'C. '," -KN J! ;c; ~,;1' \.{,',- .... ~=1=j'{',·1'ln%1\1/:'l""·'i'r:<1 '.··+J,. ,:/ ,1: Jr'cil- ,, ,u \ ill ,I ,ffl[•·c-• 
Jl..:.J'\O _'.;1--l-l.,-T.,.·!---'-~.,Ji /\. ,._,._;, j,,X.~.., 1------1 •--l:J ,,1u, i\J J •·•L'.J',---'~,;:r-.., __...,..._ _.- -= U_L\. 1/'\ ___ ., ~J~'J.J ..J ~A-/.,/ 

Petitioner Samsung and Google Ex-1004, 0733



CN 10309499'.l A 

[0090] 

[0091] 

7/7 jjf 

:r:f:{"' -'2- 1'#itf.117r~ll+f· ..:'t: 0 FiQ ~'/ [>I-. : t- c6 S•±;y±; ij-il'i Ht ~ffi {c:f F 0l~ ·, 40 . .(:·t~ 'iC: 7'ifjf {.q1f 1:l:i. 3 r:,, ''2 +z"' 1L{rf::~ l?1;fl 
) il-:t ~ ~~"1H _,_~/ /\... .._h._ .,,,, .. fJ_L_. 1-t--:!.,}[[..,}ll.~1!-tl.'1.._f_A!.!1,..,1---1 /.,...-;,)Cid. ,C, _L_AJ.J,__.1/~ 1 ~ -------l1Jff.lf..t::..l¼.1A<X'.itm.! 

'), 1 0 -rF" -i,f" rl-r IJ'-f;f; Mx. ,'117 ~/, 1t lff'--jn 0J:i !¥21 210 Lf;:: lfr :,;:;lj di +J· rl-;-j- :Tr: rt ,h -J-J' lf;' rl,fr ':ft '30() pT t'l:', h~ T· # :fr J:4 c;-f· 
uJ.... .. ,m..~"-.:L:-e.1-1.,.,~•w\, __ l.//\. .... 1T'.J~--•'<.1-':--'.:~~ :t .......... L,X. .• -.r W,/ µ'J ,_.,,,u~,-.,...,.1----b,,, 1..>-.'1A1:11_, · - .J !-:u.Y ... - /W~1lx..i--'-I 

a '
1jxJt r:[:_ljJ:fir!x4fg: 300 tEft: !1_!{JLr:1: fi1~t:: ~;))A Hi:flltr~~~ ;n O ~ti& ftJi jJ H;j, }riti~U1i.;f:¥.;@_ 

ftLYdt ff:J $.. JlrL~<lIT. f&'. t}J iirr, it] ::'.} !-F ft $.. t~ rt: 1,tJ-J i'ilJ 1'' 1:.(:1~ ~~Um i:irfm T :f}tJlH~3l! 1i=f ttt.k: 3 7 O to 
j~tfft:t j'§J il'J itft 0 

!0094] _/2,,.'1-l.'-,,;;r-•• ,-,'-
1
·, ill>½ ,~) j (-)::; d:, f;,';£i:ii-',W- 090 t:tj· 1,1 -r:1ftt,~:-f±-:.:.i;.:Qct th +1 +:J.'!;:l{-r.',W. 000 1-,l fey: [ih-~ilf i'[,(-, th - Y\ --J-;.""f< l tJ ~-r·, l:I_r,J::1=12r- ,), j-1 !(.A1~J-tj/tJ:.:.1=-,,JLJ.--~l<il-tJ.-/...,'J~;,,1,~tx .. 1=r2r- 1) :YJ.:l~-<!-f)(.._L-~!l'J 1-t.;' .. 

El r-··•·· -1--;t,-·J' ff-' ~'t~"-J;fr]J'ij-~'t·j'lfJJillI-"•N- ''"[cf.'I -J-o -/--_LL'&TW ·1±- -'- ,, !)'!, '"' ·:f :i [}1, .'1
v -; ',J.x, ::,J 0TJ i, p,: -1±-

~,; ' ' .,...~, - - j'._)i , ' ' ' -~ ! , ' ' ,,,, __ ... , ~ '-- ._J i , _ _),. ... _., - -

__ L ----·• ·7''F f ,, s'- rt· ffl t- ~A/. 8 •Jfj s s'-~ HI c"' .,- "•J '• ' f+' t .J '•-; .,-'jc,• ti - -!'' ''•J" p , ""' , ~ \.i _ !, ·", __ _,. 1_ J'-.L..-·;_,1 \ v_ _ " 
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Abstract of CN102598168 (A) 

A flux concentrator and method for 
manufacturing a flux concentrator is 
provided. The method can include 
combining powdered soft magnetic 
material, a binder, a solvent, a internal 
lubricant; mixing the materials to create a 
mixture, evaporating the solvent from the 
mixture, molding the mixture to form a flux 
concentrator, and curing the flux 
concentrator. The flux concentrator may be laminated and broken into multiple pieces, 
which makes the flux concentrator more flexible. Breaking the flux concentrator does 
not significantly affect the magnetic properties. Since the permeability of the binder is 
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very similar to that of air, adding tiny air gaps between the fractions is not significantly 
different than adding more binder. 
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pf a:tt!!. tum P.!<:A ~-£j x~ Efl fIMt • ~ t5tffl ~ 1r t'l"J R '1' C -wu :ti• , ft - -t ~ :liffi 1J :rt r:r , pf~% ailli 
_;_~ r:f:1~$Umn!<:A1f :kT~~Tt"J 500rnT i'fltfil:f0.~J\\/5Si!t, :# JiJ:l_1f !'J.J 25 tt 1 i'flJi1J, tJ-g 

~Jt~W!tR~~,~~-~OO~Jt~W!tR~~- ~rD~~-~~00:k~-~~~~ 

5Ef1Htl pg, :i¾ ®k~* < ~Ytm:5J-!!l!. ) ~ nJ~J.W,t'l"J o ft-®~:liffi1J:rti:r, ftfj$tlz mr, pffrff½\i 
m1r~*~~ffi•m~oo•~~-~4m~:k~.ft-~~•1Jj:\';r:f:i.~*ttttattM•• 
~ HtJ~frff~19ftt"J 75 v't.t7'(:f• 4301AA*zrRJ o ,j±PJ ~fk~iifil1J:it q=r, ~*tRtrxa:.t-J:t+llfm.t$It'l"J 
j;_:; J, ~:;k~:tt!!. ft , 5 111.i* 10 430 v&*z fRJ, J=ifr ~ x ~ 1t A¼• 1r!fm * .ft rst ~ 1~f~ :n11-r 9$ ~" 
[0008) $1JmimJ;,fflr:p ft A"J1Jr!PT 'Ei?iJJD)\ Yrffl3~i]ffl-1f!J;fU pg $fiilffl1f!J O ft ~-@.:f!&H!i3¥1iJffi 
jflJx_ 'Ett5173 tff{iff]ffl'ffiJB{j ~liffi1JA r:p, §1i-ir¥JJ:l:J\1tm-A~, 5Jr$1f£Jffl1f!J~ f-tJOJJ r (bloom 

~>•~m-ir~~*~ffi,HJ=l.MfflTm-ir~~~~o*$~ffl~ftm-ir1o/Jff~AAOO*¾~ 
fflM 0 ~$fifflm~r~ffl~ttmD~.~rnrft-~IZMOO~~ffhrn.i~~TG~z. 
fsJ (particle-to-particle) ~~M, JA m.i ~f1:f+iffi_;_ * q=r :g(fl fiffl J!Jl fsJJtm 7 ~d> l'l'-J-'lfi!i 

~~D~~Iznrm*~n!<:*~•~~;±?*~d>J;.~m~Jt:J=I.M~m1r~~•:f•~~ 
tt1¥Jiffi_;_ffir:pB. ™R.~ffl~1J$~~~-~~~-1¥Jim=fflq=ra~•.ft~•&*liffi 
1J :it r:p , "iiJ1f ffl ~ - B{JiJiJ lft 1fU " 
[0009J ft-~~ iiltr1J A q=r. ®.m* r:r ft s'.J .r~M t4-@.:tt T ~ 1t _;_ tt s * tt mm ft 
0. 001-2. 0 A"J->1~$~Jijffljf!J, ~£:fiit B :5t ttmmfr 0. 005-1. 0 ~ 173 $YliJffljfiJ, ~£_;_ it B :5t 
ttmmfr 0. 5-:3. 0 B"Jli:'itt1f!J, ~N:!fxE:.f-1M 1¥]j1]~$:5t O ft~ffl fflfi!Ji¥J~i@:1Jj:\'; r:p, ittJrlJB"J 
_;_~ *T·M½li~l'f"J;JfM~JrU1Ufflff!J" ft§mJ~Afe:1J:it r:p, ~ffl T ~~fi!J 10-20 filzfsJ w~tfflJ. 
fr --t-3k:liffi 1J A r:p , ft $tl m AA fs] , pJ ::±.AA $1'- rn i!iJ ffl fit J' !fi;: -~ tv: :f1l :¥ti m Jf!J Dt$I t.§, A¼ B"J ~ ~ 
~.ft~Afflm1¥J~liffi1Jj:\';q=r,¥*~M~l'flmm~ft~mm~••~-~~m1J$±? 
ln~~1001J't'OK:f01oov&>K~r-m1iotf:JYl-ir41JJo -ttff~ (compaction) IZ,ltJJfEiJnJ~t1~ 
1r~•~~~~t'l"J~~:k~mm~~MrttM~~~tt-ft§mr*ffi1Jj:\';q=r,•~~fi19 
:¼}~tt~l¥J:k1J,:5t~~1:Et"J 751/&*:tU 430 v&*zfsJo ft-~*ffi1JAr:p,illi_;_fflr:p~Jl1f 
-FYU&L ~5fU4~JJ'ml~tt :_AT§ rn2fEiJ~i1H115 fii~#Jm't<L:kr 30mT B<Jffi:f•ft,1J,-f- IS/ 
m1¥1~~-~R.~r1~1¥JW!t"~~wBJ;.fflr:p•PT~ffl*~~fflf~mB_;_*r:p•w 
1J1t*t1J m" ft pf., &~ffi 1J A q=r , pf $!J m: m •_m• r:r ft~*~~~ B{]a, ~fu !lo/.1:i=m tw-ttt. 
~~JRf Effl" 
[0010] jffi_;_ffl r:f:1,i~ PT-~ ff (laminated) Jf J:LtTltfr }~$1-h~ (piece), ~1!-fijffiJ;,ffl 
r:r ~ ~ 75.I~ -t1" ~ 3m_;_ ffl r:r ii :tr 1t1r ::,r~ ¾ ~~ ±-!h~nlil] a tt fIB" rn r ttimri=u 1¥1 ~ m tt ~~ 1ft~1i;1, 
f- 2-'=tt'i"J~m·t1, 1:E#@: (fraction) z.JsJ1J•A~1J, e<J24.fsJ lrill:-1°31.J!JA.9!$*i!iMitfLlffl rt~ 
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~1f ~~1¥J,,f ['pj 0 

[0011] ~~;:t.lilii1J:i:\,;fn 11ft OOw.~"i'iTIJ.£¾.~t-fuJJlMffiA 1R¥~*1x ~ 1¥J~@ IJ..&;ltt;~ 
nL 

lii.J 111 i>t a11 
[0012] 00 l 7'J oo~ 7 f1JLl:®:Jfil;_. cpM1Jtl:J':)-,t-~]Jffi1J:itl¥Jimt1Hfil 0 

[0013J oo 2 7'J rn~ 7 f1J1Jmim,;• .:rM1J1ts':J 5}-1-~}Jffi1f :itl¥Jmf'E oo o 

~1~ 0037'1fflfff•ffl~ffl~*~~~~7J:i:\,l¥Jimli..cpMl¥J~ffittff~l¥JOO~w. 
f1J] 0 

[ 0015] 00 4 7'J ft im _§§ * tp M-1-~ ~ jj A pg (I{_j itt)d;~ Ii ['j{J1/f:f t,i,il, 00 ,fo {m~ijHi& oo-tw. 00 0 

[ oo 1 6 J 00 5 7'J '§. ti T *A :iitt 1t l¥J im,;. * cp • l¥J ~ iiffi 1J :it l¥J -0111-!ll 00 o 

[ 0011 J 00 6 7'J J'l_ 1'f m: A tE im; * cp M pg s<J@it , IJ. .& i~ ~ iH~ ;,fll im _;_• cp M :5t ,'t'i l't'0 t~ ~ 
1t a"J ~tilfi1J :it sg tlfl t!ll I!! o 

[ 001 8 J 00 7 7'J J'l_ ff* A ~12fq'J':J m ff ITT im ;t * cp M ITT 1!l!LJ ffi:W; ffi t!t 00 o 

[ oo 1 9 J oo s 7'J m ff a1 * ·r1im; • .:r • 1¥J m lJ\Hfil C 

[ 0020] 00 9 7'J xxm Ek R':J iilim_. tp. l¥J :5tMlJ\I. 00 ;fll {mu t.El:fr t!l1JII 0 

[0021] 00 10 7'.l~ Hi 7 m-r-1:m*t1ifilli.. cpM 1¥JJJ1t!'l{Jf-t*-t'.HJ\I.OO 0 

[0022] 00 11 7'Jif-: ill T {f J=lh~i'i!iJ ffl*1:nlZ*t1:iffi:i:* $MB':J:1:fiz:1¥Jft1Hit!{I_OO o 

[ 002 3 J 00 12 7'1 if: ill T 11 ffl it foJ ffl * 1=. J1x sfJi:@t;_ * cp M 8'-J 1J1t B'M-t 1H1 ~ 00 o 

[0024] ~ 13 ~if: T M·i"1-t*·t1-t:W.l~L '81fJ~ ill T ffl f Mlir~['p} 1¥Jj.filli.* .:ri!B{Jlm ,i#: o 

[0025] !!114 ;fll 00 15 7'Jif-: tl:\ T im:ctl1Jf~;,fll~ffffi *1:JJ,\t~·~;fil;* $M!'i<J1Jitl¥J1-t*·t1 
'fil rzT t!,11. 1~~7 0 

[0026] 00 16 7'1~ ill 7 .imtlfflffitrz (pa Hern) *ffit1J. tp M l:J,j:_JtZ*tiifilm_.tpMB{Jjf 
rt a':J 1-t1z-r11m oo o 

roo21J 00 11 if: ill 7 Jt1f :;;J~:ic!l\JJ!Llffit& m±m;~ cp Ml¥Jf-t*·r1J!t:W.OO, ~~ t~J~Llimli.• rp 
•s':J$;f'tl!Z~.:rm$#*'r17-Kfo 
[0028] I!! ISA 7J-;; ill 7 *A1=EJJififfif1JrJ ill B{J~iffi_:i:·cp·cp B{Jm~ ( trace) B{J:ifHJ\I. 00 o 

[ 0029] I!! 18B ;,J-;; ill 7 m ~ B"l nHJ\l. 00 0 

[0030] 00 18C ff; ill 7 ittAttJJififfitu ill (I{_j~ifilm_. cpMcp w~~EI"JfJ!ltW.00, ~~ifilli.~ 
tp Mt& n Jlf 3?: ffiff ~ ti) ( s lamped co i 1) , i~ ti Ek t;lH/!l f!1i: ~ {£Ek ~m t!iU l¥J ~Ji!lm, ~ t:j=i ii l¥J 

*®Lo 
[0031] 00 18D ~ill TOO 18C B{Jflffi1m00c 
[ 0032 J oo 19 ff; ill 7 m r& ITT -PT~~~~ JJ A l'l':J ~ tit oo o 

[oo33J 00 20 ~ 1-H T ittA1:Eff~ffif!i1J 1+1 mM!±m,;.~ cp:lmrp B{Jm:~B{JEJ~~~iiffiJJ:it o 

[0034] I!! 21 ;,Jc; ill 7 JC~ Et!. ~~:m~-1-~Iiffi7JA 1¥J{l!'fffil00 C 

[oo3sJ 00 22 7$ ill 7 00 21 aq5c~ Et!.tg~ffl~1¥J1Cf1t!llraL 
[oo36J ~ 23 if-:ill T J'l_1f~!l!Itful¥Jx~ltfj~;tjij!;B{J~~JJ:it!'i<J1Jfl1m00 • 

[0037] 00 21 if-:ill T J'l_1f$fil~li!It:?UITT:x~Et!.§Mf~B{J::15-1-~iiffi:1:f:itB{J1/B1mOOo 
[ 0038] 00 2 5 ~ ill T J@_1f ~ IE] ffl tu ITT m ~ l¥J Jm;. tp ~ ITT '.¢,OOi 1J A EfJ ~ tJ\I. 00 0 
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¥!-~ ~Miin ~ 
[0039] 00 1 cp l!lif-7 ffl r$U mfltl;J;s*1z ~Jt~hffi7T:i:\l¥Jjiff _;_.cp~~HY'1711i21¥Jilft]£00' * Jl 
;(:E,1~-~lJ&:1JF7F73 100. 1iit:. 100 -J&JiJ..ti5~®j;JJJ :1) 11$J:Ml~*':¥i1.i~JflJ,m1fU,i1Ilj1lffLl 
( fj~JID,)'r$1¥J5fll / §,Jc;pgi'fµ[i{_J~iJffHftl) ffl~-% 102 ;2) ~&fttxMl~*--*i1.i~JflJ,m1flJ,ililffl 
Jf1Jf1E1';- 104 Jt:Ji':1¥J!ltfFiJ*mM:¥i1.i~1flJcp[j,g?fi1.i~Jf1JtJ.,j::JJXri-%!lm ;3) 1JlJ!mil1H11JDim:fll / wtxt 
~ifili';-!lmJw ffl -J\ ::2rru-ftttHflJ~ bZ 106 ;4) ffi$rj ~~'fBir!lm tl.%JJXjiffli. cp ft : tl.lz 5) ;(:EJE ~), 
[fi11tfifr:i£li1.i ~ JflJB,gylfu_Jj'. rp [gj 1-t ll O jiff :fi. qi ft O )~JgM :t:4ir, tE: f&:~ if ITT' {8 Ji:: ::f fffl ~ f.!Ufrt
am1?;-~ mr~ ~ !Jt1z,j:: ~-g-. ~fm, 1'Em~•~1z~ mr 1¥Jff@at~. ~ffl~ ( ~ #~ffl ~) 
~~~~M~ffl~-% 0 1:EAlf~rl-~~ffl~l¥J~hlli1i:i:\.:P,~1:Em-%:!__ftwt~~~A
@11iJffl1flJ D 1£ ----®~_Ml!1i:i:\ cp. -wu-ti•jiffi1Jim, ~ t1.1:Dltr~iri?llrrAmA:lf!!~:!__mr~mu1~1?;
i?JJs,g~*lLAJJ\ D ~*u1mir!lms"J~*fi.*1J, ~ 1'1:J:i!i:f~*Llrl=E-%1m"P ~tt1o/JB'1*1J\ D 

roMru *ffi~m~mff~$x&1M~*~m~_;_•cpn.a~mr~~1f:i:\cp,~ffi7tt~ 
*·~~~1:Efflr~-~~~~~~ffi~~l¥J-~cpA~Mffl1¥Jfitl~tt.~~~,g-1¥Jtt 
~*1¥1~17U7'1 Ancorsteel lO00C to~£ (carbonyl) tt~*· 3flk:f%riwt~:¥i1.i~s:1fU-~ 
{if:,EfJ at, Ancorstccl 1 000C :tlJjjF~tt~ *tr 50kHz ~ 500kHz JJ;l]w cp ~AlftElxt ~ 1¥J~~ 
't1, i'llx-J- i'aJ Btll'ti!tlJ~ IV-Izi'El.x1ffsl: 1¥JfitltflH=L Ancorstee 1 lO00C P1' }}, Hoeganaes 0 El 1Jt-ti, 
Jt Jl!i'.1UiH~*'-S*PT J-A BASF %El titfi o $x~Ml41¥J~t-ir::kA, 1:D'!Jx 13( f-JiSZffl TTu1E1t• ttitffl 
Jt 1! t!tti * B'J 3k ~ 7:f A cp , ~ ¥ tt *'51 * IYJ ~ t-fi. fi'Hlfil jiff 1t J:A o. 5 ~ * ~tl 500 t'& * o 1:E ft ffl 
Ancorsteell000C t'r'J'ikm'!Ji:i:\q:J, Ancorsteel l000C 1¥J~t_11.ffi!liffi·~J.A 75 v&*~rJ 4301~ 

*· ~r~*~~wt*~7~~iffi_;_•cpftl¥J~~M~l¥Jtt~,PT1:E~~~hlli1i:i:\'fli'f:ffl 
~~~rut¥J~~*~*T-~~ffltt5*~~~!lm-
roo41J tr 1:iJ- N :J!k~ hffi1i :i:\ cp, -PT i'f:ffl Jt ~ l¥J ~~H t-4, @-tl• tX fii-% ~, t~~~~!J!!Ii~ 
wt*'-S )k:fxtt~ i$. J=iJ ,ftffl B"J $):Ml-%~ 81 ~~3kf:itl'E1ti5 J ~~ffl-/Jtt~ (Moly Permalloy 

Powder) jlfitl-%~ (Penna] Joy) IV-Iz#Hi!tt~ (Sendust). -ftffl$):~1';-~pJ;(:E;9:lf~1t.bfil 
•• q:iffttttl¥JMNT~-~mtt~~~~m~*~-ffi-~-1¥J-~~M~---~ 
( p ho sph ate) 'iffiii sq tt o ffi fl 1:D' ~ ftU/ii ~ tfE;fO ftl tt o 1:D' :llL3 t-fu 1~ i:& @1 f-t I Z:: *~ ~X:@: t-fu 
'i~ ~fttt, 1:E@'lf-t~ fsJffltl Pif'i~~~iLJFfT ffl~Mrlt~ ff~" 
[0042] ~lv:n-:t1fi::iJ ¥r Ai:$:@J+l:itl:11' 1E $Ll o 1:f 3mf ~,fiffi7:f:i:\ rti, ftffl 7 -~--~ffl 1¥J$x~ 
f{;f3j-;f1Jfi1it~1i'U, ffi.~:r'-ETiJ t'f m~ht!!7:f :i:\ cp' nJ ftm xx:ffi~!lx:~ rt5E$tl 1¥J!J!!Iittfr ;1fj O ff!J-till, tt 
~~5*5fll•¥~5*1¥J~*pJ•ffl*~mA~fflrW5EAffli¥JAAm~ttl¥Jiffi_;_.q:ift. 
{£-nI ~ PR 'g; Mg 1i A cp , ~ ·t; 81 ~*ix ,t,--t l41¥J 1M: ir W 1=1J r1~ ~-fr~ B"J , #lJ !m ~mm tt l¥J tx Ml~ 

* B"J ~ 1?;-i?JJ 0 

[0043J * J1l:1 J-_ P1' fiffl r1~;j4$J:fitlt--t :M'ti1.i~tr-® tJ. % px;jiff _;_• cp ~ i't~ f:f fiif fi1.i~1fLl*iM m 
iffi••q:in.~~~~mr~m~w$1¥JM~~~a-®1¥J~~o~~~1'E*1z~cpt£ 
ffl BqfMr1f:nU81~-Wtl-§fi!i~[fi] ~-frfm, 1:MiH1 ~-frW, n!ffiliiJ~ifW (silicone polymers), 3c 
m M l-4 ( m -till ffl , = ¥l f-t fa !lx:fil ~ i.'t ) , !lx: * f'!~ ~:If tx Ml ;l',t fHr'i AA t:E - -,E'd:~ 1f5 JJX ~ _;_ • cp ii 
(J,gff fiiJ~'t'tr!i~ffU O ~[fij ~*1m l¥J ~17tl '§fjff.1::l'tf-ti?ll ( 1f St{1~Jt7'J:Ef !ttxf H~ ) -M~I mt4 
(Bakelite) 5fll-m>K-+-mlOli rni (Formica) " :Ef :l't 1t!fo/J 791£ ='YIW #iftif}j :i:\ cp-ftffl 1¥J fi1.i ~tfij o 
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~-~¥,/J*~~~-~ml=:jM&00&@.31rfff-J~-nA~ffl7ffll:Eft-J[gl~~-~W-3 
Wf 1'- ~. U.ta-€71H' 't::: {£~ ~ ~ 7'] [ru U,' @ff:1ifH&tn~ :,J ~ [gl ~mx:~ 81~ R~ 0 Y•i:E 3 ITT! ;t: 
1iiH n A r:J:l , ~ mn1.1 !M! :tllfiiJ,(£ lfE ii L lm Pl o,t ~ ~ '8 f,1 l4 t1Jl g5 .g-§X ta 1s • 
r 0044 J nHrn 11 Hi 7:Jtt U.-f!e ,EfL~t :5t f{l:E t-t iU51 * pg e<1ti1i~nu. fr ~ 1m ;t:•n A r:f:l , pg ffijilj~ 

J:l=lftfflf'flJ IJ.fi!i~M~~~ M~tti~ff!J. trnJ§ ~;l;hffinAr:J:l, PT -f!effl ~Fc,J 00i-tffLl*:5tf{;rtS!'.tf 
m.a3mr~•nAr:f:l,-~~~~mmMammr:f:l*llfrIZr:f:l:W:fim-fr,~mm~•~ 
'Jl. 
[0045] i~1J, s :5t tt OOti1itt1fU1=:j :ro *ixtxli¥!tt t4:W:fJil-fr, PJ3& 1!eM~4m*nxl:Em1s4m 
r:J:l. l1Hlll:ffi*ffiZ9.l~11, 3f _fi.3~i1AtlitAW!H~r:f:lll1, ffi~~tfl~-f-11-IH:'1i (trap) ~~. M 
~¥,/Jffl~-=fffi~ffi*PJA~~MOO~~~~Z9.l~lt-~~-rm-fr¥,JJ~ffl~,M~¥,JJ~*~ 
pJ M::-=f Jl:Jj ~ ff-J ru Mfil 173 , ~ti YD{£ 7 5 ?,ij* !=j 430 ~*L fe.L ~ {~Tl~ -g-¥,J) 1¥1 tfi ~, PT~~ f fr?i 
~m~¥,JJ~¾~~~00-~4m~/§X~~rt-J~~,3fR:W:-~~#~~~ffiZ9.l~lt.~~. 
1:iT 15emgm~*~~J-JJ\fr ,s 11&*1=:j 130 r1&*z fiJJ rt-J•tE¥,JJ • .:¥}&r, ~®~~4ml3t$'JiJf t= 1:. 
B{] W ;_ ~ r:J:l ~tft{,±t~ ®Ii¥!, ft~ lll tJLtJi It !3~ " 
[0046] fr {itffl 5'~$~i]ffi"tfU B{] ~-nA r:J:l, Jr$1Ji] ntfiUPTfr -~ rt-J~:w::t i'eJt%f~i1iJ11i, :L3: 
-f!efflm~Wim:Z9.lffl~~:Jf_§_~~-~ru~~A~~lt. 3fflM~'.&ll1,*W~ntmti•-t
·~4mB1**®frt%~Mm.~w~~7m~4mft-JffiZ9J_§_~~~~~~~~Z9.l&*-
[0047] PT ~ff l=:j-®§,x;~$ 1'1{]$J:ii¥!:Mt4, ti1i~rtU».1~rtUA~~ ~~~-¥J--til¥15rfffi~1iJffi'iflJ. 
a-1-~ ffffin A r:f:l, a~m-s--::t friwttalg-J~JHeJ, 5~fffi11iJ}g 1fUPJ l:j t,t1i$1M t4, fr'i ~tf 1fU:¥rninu ii'~ t2f 
-g- 0 {-f pJ-I'}:j~(:klilHhA i:p' {-f¥Ee?f ZJ6 '{E:! {-EffitLlzv •z ITT!, PI 1J•A5'r$~iJ'i1HflJ O {-f'ifil#zv 
• 1:.~.•~~~ft•mPT*7:1*$Mfflm-f!em,:JfllnJ1=:j~~Mnffl~ir-trPTe~~• 
n A i:p . YiJ -f!em ~ Fcu 1¥1 >'r fffl 111:Jnt ff! J , 13'tl Y• lit ¥,JJ mi E1X m 4m 1m " 
[ 0048] tr-~ ffl pg $ ifilil1t 1iU ft-] ~-n i\ i:p , ~ 173 $ tliJffl J'if6J ~ i~-tE B iclJ½ 00 xm; ~ r:J:l ff i:p 
oot-t•n~fl~:w::t~oo~~*·*HPTfrffi~•~M~a~•wt~•~~:wzoommM 
ffl. ~.~$fifflmPT~*frim;•r:pffr:J:l%~1¥1~~ffio*~~~fffiMfflm~~M§ffi 
~~-~ ( it~nuJHlf!l~t¥) ;fD;J:i*~.K!l1tL pg {r~~1ilffl1'f1J-:f~!U!~-y Mt54m~JH!Jl~ 0 fl 7:Jf~W' 
173fffi~mmm~7•~¥,JJ*~~~tt•m*nttoor:f:l~,13:~&7¾~ftffl~~ffl~OO~ 
J!f:~ iHi l'l<J i'Jl $ o 

[ 0049 J tE tLl m: I Z JJi i'aJ JiJr 1!e ffl 81 ;!IJffi' ff!J, 173 $ ililffl ffU 5¥0 5>rfffi~i1 ffl JfiJ =:ff :\$DJ itffl-t1 & 8''1 
fi1ita1f~, P.l!l'H£~ T t!Hl;l!lXi;&:gEfHijU•mW=lia 
[oosoJ -tiJ~:lf :i! J!i:t-;t l1-l:E1lt~Jl!B1il:\!-fl--l! r:J:l:W:fri'Efl-fr, 3f Jl:;$:~ J:. r:il -f!effl fefl":JE5HlJJJi£Jl PJ.JE 
g~~m-s--*fflMfflmi:p~~m~H~m~tt*"~~m*I~rl~r:f:l.m~~~-:flc,J~ 
ff ll -tE-:f fciJ H1 i's-J JJll A ¥:J n " 
[0051] pJ ~ ft ffl $ # m lR tt 7'U:), 11! m 1>t ~frffiJ O -ft =1'i M ~ h1B 1f A i:p ' fa!* ff§ ti~~ 
(jacket), Jt r:p"iJJ ft':i!m1JcCT!Gmn*1Jnm~1fil-ir~i:p B1H'M" 3 ~u ~JJ'ffi7:fi\B1¥fil-fr~fil§ 
~~ffl*frm1sB~affl•~1¥J~.3ffi~~'.&~.m1s¥,JJ~~W~7:15*.~i:pm~~~ 
jflJ~tv.fl.1~ @U-t ?-f!4~tv: B{] -~ 4m" 
[ 0052] m * PJ ~ 1i ~ ff A ffl * m mu 1¥HWt~ i:p ' glUi 9rff ~ l:}, 1£ ifJIJ ~;¥fr». I 9X. ts¥,/)~ jc 

~-tr-~~~n~i:p,5*•~~~~g•~~mm•~£MW~ffl&*~~*llnr• 
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gmm, 0 am-®' ¥k~~1J A tp , !i]flm;ffel!,!Uffi: ~ iL * Ji $Jj> 1¥] ff~~* m ff A ffiA tp 0 

[0053] 00 2 tp 007F 7 J=llrtdm:iifl:fi~ tp~1J~l¥]5}---t-~~1JAl¥1mt~OO' * J=:l.,e, ~_t 

•tff.7F7::I 200a ~1Jrt-§.;J:J1i~®zv-~J :1) ),Zf~~~*JJO~JffiB'~& 202 :2) ~fli~1flj~:1JQ~ 
rfil*ti 2M ;3) ~rfBrUJJoifjt=!\it~ 205 ;1) ~Zf>'~Wi1ilnt1f1J:JJ03?:iiit~ 20s ;5) ~r;iW~f£Jmnu 
ho~fi*~ 210 ;6) ~J!®HlVim1t1IJ1Jmri1JmMYfi1ittrn:u 212 ;7) 1tmrru~~ 214 ;8) i]lp 

m;iIBii~ 216 ttl~tlJJJl1tir:};~A, 216 ;9) £Htlmtu~%miffi~~tp~ 218 ;10) ff:ii~~cp~ 
~HI 220: ~JR 11) lw4ti!:ll;~i:p~ 2220 tEJ=!FftH'F:ii;~cp~1J1tITTiI&~Jlffi1J:itlOOO 1 

~ JJTh 1J A z. fa] 1¥]---t- IB: .JJIJ fr T :'lffi ii-'W *~ 9~H~ ~ ~ 1111J ~-tfl A iJ, 0 gm m; m ~ ft: tm-E-~ ,7.( * ;flJ 
/~j_<;:~l'fJ~ttl'fJ---t-~lW--t-~~I~. 
[oo54J 1ffi1t4Plml&!i1flm; ~ -E-~i:k-t· ~ w:, JJ,r-~m~JW~ ~1:rITT~ti§,x•~tm C ~a{]~ 

ft*~~~~~~~~J=:l.~riI&~~~-Aoa---t-~•::triti:r,affi~~fflZ.~1¥J5* 
~~tt~•~tm•-E-~o£~M~~-tfltt~tE~~-A~~*~~~7~~tto~M~JJ, 
ITT~ttm~~3~~ffi~~~.m~~~fil~miitmi:r¾~m~•~~~~~~~o 
[oo55J -tE---t-~nffi1J:it cp, :9Jlff mf ~, m :iif1:d: 40 § ~ OOtff-Y1iJm ( 430 Vi'J!* ) ¾ ri Jcf011¥iiflJ 
• ~ !fo/1, :3t _§jffi :d: 200 § ~ 00 tff.;tiJri ( 7 5 11&* ) £ pfr;ff ~l]ttL • ~ 4Mm t»: JgW ~ ::M-lli W * * •to~ jg irtm, ~ 1J, ~'-!£:~ ey 1fi!J :Ef !i=il f1J * 3lHtt_;_ r:p " n: m tH~ ~ :hffi ::tr it cp , m ~ JlFF !BJ * 
1H¥1 § ~ * * B ~ :izt ~11*11H~ ifil ii!fM rr 1' !BJ ::k I J', ITT ~tt o 

[oo56J Zi-#~ IE.l i¥Jtt:f:mttm-t-mtu 11£1t!fm 1J,Jf;r&il!l:i:*i:r~L 1£3IDJ~:hffi1Jit i:r .. 1~ 
*tmriI•lli~ffi~. 003tp00~7fflr!l~ffi~~~mtt~llim~oo:iif1M~K~~-A 
m ffi f#Ll tl:l fa] if!. §,x 1-[ ~ (tJ % t.R • ey K ¥le [18 ffi A pJ ~ :itf IEJ ffi Aw !ti 30 2 -~ mHt ffl O {-f. 3 llli ~Jlffi 
1JAtp~_$)r:7'JmAITT1~*4m•:i1)\.llif:ifttlA 304 l¥J:/tl!J.IQ :302 tp O -tE1!RHHm11iJnttfUB''.l~ 
:hffi1:f :rt r:p , :7H'!M1il nt JflJ m WJ iiffrfi ~ ~ 4m int i}J JF :tj; ftlli~1HJA " ,e, ~ rfu § , ~*ft: tii: mHt fJUt!: 
ff li £i!l:A ffiA B{J, JF _§jffi M:m n :l:J!ft o :iif1 ~, !I -tfl 300 • {\jtM tC~ ~-F , f§JE trey M 1k ~ 
nffi1JA r:p, m:tm~~ffiJL =ttttl,tf !lmf~' __tffi :306 t&wlbJ 1-' :Jf lli*Llfn**;ffJnx.lw ~~f~ 0 ft 
3§U~Jlffi:1JA r:p, llin1t{-t riJ », 'Bjcf 1f~,j-f'] 10 rril!:.¥4i5f 1J~,j- 50 rril!:• =ttPT ffi:¥lc~:llffi1f 
:rt,cp, Jll.UR:r@fflmfrJJ ~±t:1JoEtlT~& IIn" 
[0051J tEJI~JJ.lf§J, llihJJTh:tm-F-~to/1, 12),,&•mtm r;i t'ft1tJ:iU;t*1~~l~o -tE~ffl r;i W~fEJffi 
m~~~1J:rti:r,§tt•ttMITT~•tt•!l~~.r;iM~ffimfflM~ID-~-~m~ffiM~ 
FA~ ±~Hi ITT"£ li ;fn !I mi 'ti' fr B %m ~ftf: r:p ~ / J, ITT 1t Jf; ;f;IJ ~@ ,6-'LjJ [I''] ~1 Cf O Pfr ?"' :1: fl{] ifil 
£•r:pam~~~@~ffl~~tt:f:~FITT~A-$B~*~*~tt~~tt. 
[005BJ ~ ir~ffl T ffimfffit1J*~nffi31MITT1Jit, ffl.£ nJ 1:,1, 1iffl Bs:f'.fatitu El8-®'~4'm o f9u1J•, 
ttfHsJi;:,F: ( ~:P•tt~ttf lli) ,1tl1 J.Iwl Ragan tt:f: 0EJ" ~ ~tJJ!li'l3Uft:l'iJ ffl r'Mft!lmf:.lJHt;IJ l¥J 
tt:f:~J:ifi~~{J!J 0 

[0059J - 1=1.ffmf t-i tLl ~JR, :iifl;i~ cp ~ riI JA t:IA r:p 31'(! Hi" tt5f H1 Z. IDJ§,xZJ6, m t8J ft:iif1; 
• r:p ftgx:W·@J:'!HtB a"J §:~H£I z O l!f $ J§ 1ll::J!iLxtr ft:;}JXJffi ... tpB ey ffftl:tt:©:ITT O -tE 3 
-~11~1im1:f:it r:p, ~tf.J 350 $!:\:ti f\:J!tB{J~J!tJ\v fflrilll:ii• r:p~ t?J, ·fi!![!lu{-1:Jli~nLlo -tEPT M~ 
~JJTh~~i:p,.#riI:iif1M~~1¥JffiA•9*~~~.~~MffiA~tl:lZ.~~~-~~it-~ 
fff~~i'f :ft'~i¥J§ M:J:£, -i;i1f~n~~1is, 1tt~~1-t, 1:Jt=f ,rM!wf-t, uv iwit .. ~Mlwf-t§,xw JI~&~. 
~~½~~~·"m&m~-#mmM~mmr:pITT~~m•w*&~§,x~•~;•cp~ITT 
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I z:: 0 ifil.i.. rp ~h-iJ ~ :PL $:5}'811] m ~i!i ~fi-lJfij H~*:tl1E O mti:iHtm~, \j r txr Hg/ })\ffl] ~ .::f 
DI.rpflffl~~~lt--~TM~mME,PTffi~~IZ::fflf~~M~m.Mm~fflpJ 
lj.1f t1J-f-±i JJ• :®I• rp ~i ~silt~~ ~d> ~ :fr 1r1 !'BJ ~:±.1¥'1 ~~ ~ '\m.i.. 
[0060] :ti• I!! ,1 rp Ji!r:-F, ttff mim fM AA fsJ, ~• 402 nJ-1.&'. itxA.im.i. • rp fl ,100 rp lj. ug ~d> 
z--~(~$•:aw••rp·~~-~~~gffl~)~~~~~--rp·~~~~lt-~ 
7-A~~OO~f~~-,nJffitt• IfmAffi~~~-rp.~~pJffl~-u~~*~• 
A*1f~• ~ffi~rp.affmm~z~.ffi~:±~:®;•rpft~ffl7aa~~~:®;•rp 
fl~ TIIT ~ ~ B"J -A~ ii " w:Att ti 402 ~ ifil:ft• rp fl~ ~TIIT-Jf f. JK ft W ®Am*~ j::_ tE 
~a• OOTIIT~-~-~• M-~m~~-@~M~S~~rp~~~~•~~ffl~t;.~rpifil 
.i.nJ~M~fflTIIT~~-A~il~~ill-~~~~~~fflTIIT~~w:A~• .~-*f~~~ 
• -m~m~~-~~~~•-:®.i_.rpfl~tt-•TIIT~~tE-@M*,W~~~-rp~ 
(field) ~±fBid@fM*" 
c 0061] :a =S mr ~ itrn :1J:it rp , w:A ~ • ~ Wi FzHillit% • " ti ff ti Iii ft!: M~ wu1utJrf a"J t~ 
• .:®tt~$~•1:t~~-~$~~*M-~:5tmm~:±~%mm1:t~• .m~m•~ 
0i~~~-~ffi~:ii~*ffl$~~:ii~tE-~-~ff-tEffi00JF~~~:1Jrtrpfflff~•~ 
Wim, tEPT®~~~hAlfl 1 fflff~• PT ~mfflE•~m~!l!d>A"Jm O tEPT®~~~hArp' 
•A~• nJlj.~~~:it~• oo~~•1:t~• .ft~~•m~~$m~mtt~~-
[0062J ~•00 4 rpffr7F,~lll5ltt 404 PT~1$illi&'.ff!-f§ffl/lrul'l"Jifilii~rpflzJI,. :t=fnJ®~ 
~JirnhA rp, t% • 5[ ~pJ :ii:fi~-fi~fflff B':lnl~. i~difflff 8':lm~ ttxA-tE4ttffimti il,Ll !'I<JifilI 
.rpflp;i" 00 18A-18D rp~tl\TttxA:tiffmffi1l1tl~ifil.i..r:pM 1800 r:KJ~fflffl'f!J3tt~ 1802 
B'-1----w:-FmttttJm:o 00 18A-B 1Fill 7f&ffmffl/lrUEFJ:im.i.*t:flM 1800 ~jf&fJ\f,f!I, ~D.i..r:p 
ii 1800 'Pltitr.Aci=~${_Jx!):~ 18020 ~00 18Cfolr:-F,31Hx'Plttffl-f-:iit¾~t%ll 1809 fi{_Jf't~ 
18040 
[ 0063] PH-if~ Yf.ij 1806 tllli y tl-S-ifil .i. * r:p M a<J:itl~ 0 ~ ~ '8 Wli'! mH4 B\J :iit¾ -!:iJ ~ £ tt 
Jff!RA _i!~ ~ ~'.W-~ 0 ft liffij pJ µJ, :.@H ~ Y 1!! ~ m:¥U Mo J e X :ii~ iL mi R' ii 8\J ~ _ijplJ ii'l:~ 1[ 

ti:f:!r-t~:¥U PCBA Lo tEfflff tfulm1!Il /Zr fo[i-ffl$Lli'l"J.JL 1808 {Jt~/rPff l±lmtt o fr ff ill ~t'LI'_ 
1810 :.i±i'r»:lfflJJs: rp o -tEfflwuzJ§, JK ~ix±i-1.&'.1* lli ill~ Hl'mWi~m~z fEiJ !'I{Jiffilf* o 

[ooMJ Ff! 1sc i'fd;tt 7 *A?:EWithJrritif!lU l'l"JDii.rpM r:KJ Jt:iit¾~3i:~7 ~~ 1809 s"J~ 
TIIT~~~~m:~~~00. 001~1!!:-FT•d>~~•~~.~f~~~ttt%• J::1J~r~ITT 
t:fl 1L·~~, 11s!JltriJ ~:®ti ttxA~iMlt{~~d>i'FJ~:il:i% l!L ft:~1~~, -i':E:'lJwr~Mfi:1J:ct r:p, ~ 
~~MttxA~fflnE~*ff.§~,?:E$~~-~~-:1Jrtrp,&~~ffl~ffl~*~~'8~
*JJ: tt !TI mt 0 

[0065] ~~ rp,i:.,~~p)TJ!)t~m~-1.&'.-A-tEMtiil'!;_* rpfl rp, •Attffm;f:J$1J ~i!}i;_. 
rp•t:pITT.tiffi~fflm~nT~*~*#i'FJ~~-~d>~~ffl#~•~~,#flnJY:®ttft 
W$ti1~~~ffi*~~t%• -DI*r:pMffl#i'l"JtTI~~-
WM~ [!11900~7PTttxA-tE•ffmffl~l'l"JDii*rp:grp~j!£~10021'1"JnJffl~~-:1J 
rt" m~ 1902 s<J -$%~tJSiJi!iw~tk~tix~;JXl'f!J:itlt~ 1904,:itl~ 1904 l~M~4m~~fi!il:t-E-1.&'. 
ffmffl~ITTD~*rpMrpanJ~ffl~~ITT•~nwm~~tl!~M~m~•~~-ffmffl~ 
~:@ ;_. q:i 1§ r:p 0 
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[ 006 7J 00 20 00 ;,r- T t!~ ~ tl !Iml 2 006 ftL JI 1¥fi:iJ ~ ~ 3t; ~ 1:f :rt o PT t?J. iJ!l ~ ~ !Iml zJaJ at fa! ~ 
t?J. ,& '81f J 18 ff[ ii* ~ft Mffl o {J!J :tzu , 1:iJ t?J. .~ff ~ !Iml :i<Jf; r& ffl f Mo 1 ex i¥~ ~ !lX tr· 1:It.i~ ~ 
~u~rm~-~~~ITT-~$#ITT~-pJt?J.~--:rt~-~~~~-~~*PTt?J.~ii-B 
; • c:p ~ D1 :itz ~ 0 

roo6sJ mi oo 5 c:p J=ilr7F, 1il1*g!t1i!·t.11!>1 s1 • 502 riJ!?JJ:t Fc,Jmr'3u, Jiliii-~II*Ll-0:31,t.1:• c:p ~ 
500 c:p #Ff ~!iiPl. fO iH.1tU1L "i:iTfH :Jjdfu, PT i~ 71( A ·ti 1itt1* g:x f~ tl:11& 5 l ~:n:e A 14 (insert) :lm 
A J8 M= l~L J8 ~1! m A PT~ ti~ 1x !✓\ tt •w~ ~ ttJ12k i(H • ~ lrnx fi!i ft tE m:1r w ~ITT,'=~ 0 

PT l?J. ~ :J$ m r ifil _;_* rr • B<JtJ t4, m ·t-1itt w~.Jitt tt 1!& s 1 • ~ft :ili ITT ±tHm:t1 rJt " ,w11 :tzo , A rn'x r,'iJ 

~~&~ilfiI•c:pe~ii-fA~-1*ITT3t;~1:f:rtc:p,~~~Atl•w~~~-±t!!,~*WI 
·• c:p • !fl i'.!t~~ Pl~~ fµu o 

[ 0069] pJ i~ fk R ·ti .Jitt 1* ~ &,Hti=.11& 11 1H1J~ m ~ 1~ 't:: §:a{£ § ,{£ ffl f .Jitt tt P& ':i l ITT~ Tifi 1:_ n 

PT w ~±ill, nri-tr-1xA·tt•1*~~·t.10J.1 '§I •~1=t:.;& TIDT::tr, @~1J1f3~~1~JE ~ s<J • t1:.r111 §Im 
*~m~~~~~-*~c:pITT~~~I. 
[0070] jzQ 00 5 !fl ?fr 00;,r-i't'J, 1J(R'fi•f*~.Jitttl!IJ151 • PJ"t?J.:fil1$ ~:t;t~,t-jffi;_. Eflff o 1:fJ 
~~±ti!. 7}(J, tt1ittw~~1·t111». '§1 :g PT t?J. $?t±t!!.?'r$M1$ ~n_;_* 4i:ff.g:x~:ttn_;_• r:r ff ITT 
~ $ * ' :i! Il'x }k f x1 f ~fr IE Mm p)T Wl~ l'l"J MH.111}15 I jJ 0 

[001n .-!z• 00 6 c:p Fifi~, ilfi:ti®.m.* rflitl-rfl ITT~~'fffi?t 604 Pltl t\£1~ EH7XA·t11i~1*§1 ~ ITT 
~p£f.~l'l<J'@;fo}i ~~wLl. 1=EJ:ifl"OO;r~R":1~~1:f :i:t rp, 1=E7k!✓\·t1Jw!t$ 602 ;fo;im_;_. !fl• 600 z. fsJ 
l't''.!Y ~ faJ lrijct, 1t1~iffi ~ EH 1kA t1 ~ i* fjr sl ® B''11UfrE:l:m (DC fie 1 d) i¥Jt,fil;fo,li B''.!~flfrilfBZ:iw /J, 
{.L {+ PT fH ~ ~ lJ8i 1f :rt c:p , PT ~ffl t~~J i* fffi ~ £ 5=' "=l o 'WU :tzo , ~~~ 1* PT t?J. ¾ Qi tt: ~ ill (My 1 ar 

film) gx1f ,M~ -@1'1 (flux guide wrap), it :tzD ~I= i:11i~ta~iffi_;_ &~1~ o 

[oonJ ~• 00 7 J=i.Jr;,r-, riJit·-·Fzf±is.¥..Ml:+ 706 Fzfffi=EJffi.m..r:rlt 100 ITT:.;&TifiJ:.o T'JJslF.Jf. 
fffi1iffliit5: 1¥.JM.14*1t f,:,]m*u 'ffi ffEY.~ Fzf ffjm_;_. c:p. 0 fJtl:tzo, ~1-t~f~tL :fl/z~tf~tL :fl~ 
:Jiffi (g:raphene), ~-'f4~iliJi~nJ,~f:ilil~fitt·ttMi4, t'iltK=tiUF (Kevlar) ~~~Fc,J B"l~P¼f!8 
pJ:_ttr,',]m*u 'ffi ffi~~ Fzfff tEim.iiJlc:p~ J:., ~~ lcjiffi_;_•rrM-®ftFc,JfltLl ,ffi FlfEBi:~ }if 
EL t£_:1j-1'3t;:/J&1:f :i:t c:p, PTi%/N~!IB<J~xJ~~tJJffi pX:tzlJ 1J,WJW:i, :tzD~1E •• {JJ R:xtf±r& 3f 

M*#ITT~*J:.~~~1***~~~~~o:tzoJ:.OOmm~ITT,PJ"t?J.~PT~ITT~Atl~1*~ 
1i! t.t P»_ 5 I ~ 7 0 2 Jt-Afz'f ff ITT :g;; ,fjffi: 7J A c:p 0 

[0013J ~• 00 9 c:p fifr;,r-, PT~Hf4 902,906 ~J±aiffi_;_•c:p• 904 B"JrJi1-:.;&00J:., t?J.:ffiP¼* 
·ti tr'.! lm ~~ rp ~ goo o .a-JJ:J.; ~ b"fil 1f Arp , {-E 1m m ~ rr ~ l'l<J M 1-'flJlu Tifi -1.. l'i<J ~ ff JJ Ji~ t!=f IEJ 
B<:l, i=E.lt't B"J~ME1f :it c:p, m:tzo 00 9 c:p JiJr7F l±l fi\l~_J}ffi:1:f:rt;, Fzf ffi"iiJ Al:r~ IEJ atJJJf. o 00 9 c:p JiJT 
7F l±l ~ R ,J-{3C1'J ;,r- m O fil ff "fiJ ~ tr1i-tE-1-tmu Tifi ~ M 1-f~ij 00 J:. ITT li'i ft :tfU O {J!J :tzo ' ft. 00 9 q:i ' -

fila79$WTififfiH~~FzfITTaT'J~WOOffi-~WOOffiA~Mm~n_;_•c:p•ITT-1-WTifi, 
t?J.&m~m~#~~*ffiITT3j-1-woo. 
[0014] ~ ffiITTW~*'tl• PT~:fr~g:xtJffim~1-Jt~, t?J.-if.a• 4i•ITT~Fc,JJt~z.fsJ% 
r&Y~~Boiffitt~®.m.•!flM?t•r&-Fc,JFzfffITT~1-Jt~ffi±P¼ITTY~~~ft~iffi.m.• 
c:p '6&~ii £ 79* ,ttt D 3j >7~, jffi _;_. tp ~* tp [)ff jJQ ITTY ~ fs] Ir~/{",-~ :,1f,: ~ ~ O!ri] ®.i... tp 1§: ITT ·ti fit 0 

fJu 1za , {£·····@~:II& 1f :ct: !fl , EH f Jct% r&YJJ i'sJ JiJr~ :/% i¥J ~ ft~:M fl., -{:E® _;_. rp ff rp Bfi. ff,{£ 

y~~~-rrWTJ:.®ffim~oo1m;•c:pa-•~~~~y~~~oo=.@~~~*ffl~# 

11 

Petitioner Samsung and Google Ex-1004, 0753



CN 102598168 B 9/12 N 

1¥J1f:i:\:~ffl~rffff™~tt*l¥J~~~~~~H~~~~7DI•rf:i•mtt~a 
[001sJ PI~ DI• rf:i ~HT WT~ :5L~ f&J:1J:5J 9X~F15J :5J ~ Jt* o tE-Jl~ 3tnffi1f A rf:i, ~'4 ;m_;. * rf:i ~!%~PX,,~, ~J::.j:1)6-J jc;J- ITT$%, i#im 00 8 rf:i ill;_. rf:i~li 800 i:p ?Jr/J' I±\ 1¥J,~, ~J::.j:>J6-J 

j,:;J" ~iE1f % " tEjj-1'-~nffi1fA rf:i, nJ:J4 .@_;.• rf:i ~% ~ /J,x;~F:l:5.J:B 1¥JJtmo 1Ju :t1o ,t-f 00 13 

rf:ina•rf:i••rrtmPXiHm::Jc~~h*•*11tE0011rf:in;•rp••rr1m}Jx;::f•~m~ 
ag::ff8l::Jc1J'-l¥Jh*" 
[ 00161 ~ iti: $ # ::f f8l af.J tt;f: ffl r tr Im §,Q :5t ~ im _;_• $ ~ o - @ PT fit af.J tt;f: -m.tt : 1) ~ lli 
i-011t11I :2) ~lli#liti9J :3) iu*,~1Ii-OH!m :~J& 4) m~rJ,~lli#!Hlmo 
coon] ~ ff Jo,i:r ff i1~:m-iffi;_• rf:i a~ ff, rt ,rg~ JJ:001:/JrifE~ oo~ mm Ji 1000 1::_ ~ ,i:r 
lli tlt~ Hs:Of.J n; *$a 900, * 1JA'4 TIH!m $: ~ -1'" J=j 1f 00~ mmJ:J:fflx1 MCTf.J J=,m" ftJ:!Ht# 
tt;f:, l'iJl±_J:i.xOO 8 rf:i~'tl:t1¥Jim;•rp~" ii:tlJiPT'E!ttJB]Jx,:J;Jt1,i!Ll1t:ill¥JJl1PJ%;[:R:00~ (@ 

:llO iI 1i % , = m :lf3, /\ ifl % ~ ) iiJ =ff IilL {£ -1'-~ iilli1f A rf:i , ff til3 % /& 7 plXJ ·* ;JR B''l 00 * , :llO 00 
10 $ ?JT/J' o tE $1'-nJ w ~~ ~1f :rt $ , i,~ :t~tJ::fr'iJ-§ tt ::f m !J!~ l¥J l!l ;t, :gQ ~ ii:: Jg{~ w ITO ~Jtx 
OO~~fW:tJlOO~o 
[001sJ ~ffto~iJJ'E!tt~:ttD_;_•rpa~ff* 111tD_;_•rp~ 11000 ili:frimu*m-*trc 
1 lO 2' ~ ~~ jffi ;_. i:p. rr lfj $; :$>i'-h * 0 :lZO 00 11 r:j=i p)T /J' .• fr,8 ~ 1::_ ¥ ff T ~ fwJ $m l¥J 1f IP] J::. 

%-1.X~:ct1tm- 1102 trWr7 :®;•rtia 1100, :i~:-B'f'.{7 Ji~-1t:-w1::_.:sr-fr~-~m- 1104 mtrn 
1¥J~Hl (fracture) WJiITL;_. rf:i• o tf 31W~]fil.1f :i:\rf:i, im_;_ffi rf:ia 1104 JA~-oz~um 
f,fj B':1 rm %En 90 It , ~ ,rg ~-=- ozili: frim u it f,fj 110 2 0 *-=-~ t:f: u a--t •Mr i~ iffi _;_ ~ $ a 1::. 
ITT~• (break) 1~:±.#ttt!Blft~fffr~~~i¥J$ffilfl1f1PJ,i3:F:~t7Jffi_;..rpff 1106. ~ 11 

~m12~m/J'1±11¥JR• §,Q•m~~~*ttin*11~~1::_::f~~~Vfrrm~in~.ITO~. 
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a597a4f2a40fd9857273641 a2f2577436c34 

69d2 

Warnings: 

Information: 

946188 

6 Foreign Reference EP2096711 Al .pdf no 89 
5 6eecc3 e3 7a6edc2e64 f6203 ae3 6889d bf1 3 

2123 

Warnings: 

Information: 
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19166187 

7 Foreign Reference 992A.pdf no 17 
cb4d8d25657569f633b6Sfd33Sc68d58455 

35819 

Warnings: 

Information: 

4344224 

8 Foreign Reference 168.pdf no 36 
51 5Sa449d0d82b302a3b526f59ffd2ca4a5d 

3a8f 

Warnings: 

Information: 

2815716 

9 Non Patent Literature CNOA.pdf no 21 
f6245ec66562ff78c8ccc9b7b74afacf4e942 

bc9 

Warnings: 

Information: 

Total Files Size (in bytes) 31760837 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Agglications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International Agglication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT /DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Agglication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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Docket No.: DANA-0049 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of 

Seok BAE; Donchul CHOI; and Soon Young HYUN 

Serial No: 14/901,426 

Filed: December 28, 2015 

Confirmation No.: 

Group Art Unit: 

Examiner: 

Customer No.: 

5436 

2859 

M. Baye DIAO 

34610 

PATENT 

For: RECEIVING ANTENNA AND WIRELESS POWER RECEIVING DEVICE INCLUDING THE SAME 

t:.S. Patent and Trademark Office 
Customer Window, MAIL STOP AMENDMENT 

Randolph Building 
401 Dulany Street 
Alexandria, Virginia 22314 

Dear Sir: 

Transmitted herewith is an Amendment and/ or Reply in the above identified application. 
1:8:1 No additional fee is required. 
D Also attached: Information Disclosure Statement (IDS) 

The fee has been calculated as shown below: 

Total Claims 

Independent Claims 

NO.OF 
CLAIMS 

19 

3 

HIGHEST 
PREVIOUSLY 

PAID FOR 

20 

3 

EXTRA 
CLAIMS 

0 

0 

RATE 

X $80.00 = 

x S420.00 = 

If multiple claims newly presented, add $780.00 

Fee for extension of time 

TOTAL FEE DUE 

FEE 

$0.00 

$0.00 

$0.00 

$0.00 

$0.00 

• Please charge my Deposit Account No. 16-0607 in the amount of$ __ _ An additional copy of this transmittal sheet is 
submitted herewith. 

D Please charge my Credit Card. (Please see completed form PTO-2038 attached). 

1:8:1 The Commissioner is hereby authorized to charge payment of any fees associated with this communication or credit any 
overpayment, to Deposit Account Ko. 16-0607, including any filing fees under 37 C.F.R§1.16 for presentation of extra 
claims and any patent application processing fees under 37 C.F.R §1.17. 

Correspondence Address: 
P.O. Box 8638 
Reston, VA 20195 
(703) 766-3777 PI-IK/seg 

Respectfully submitted, 
KED & ASSOCL\ TES, LLP n /.L-·~;z_ 

\ Paul HKang 
\fegistration No. 6 

..... 

Please direct all correspondence to Customer Number 34610 
Q:\Documents\2414-049\ 700653 
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PTO/SB/06 (09-11) 
Approved for use through 1/31/2014. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number Filing Date 

Substitute for Form PTO-875 14/901,426 12/28/2015 • To be Mailed 

ENTITY: [8J LARGE 0 SMALL 0 MICRO 

APPLICATION AS FILED - PART I 

(Column 1) (Column 2) 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) 

0 BASIC FEE N/A N/A N/A 
(37 CFR 1.16(a), (b), or (c)) 

• SEARCH FEE N/A N/A N/A 
(37 CFR 1.16(k), (i), or (m)) 

• EXAMINATION FEE 
(37 CFR 1.16(0), (p), or (q)) 

N/A N/A N/A 

TOTAL CLAIMS 
minus 20 = * (37 CFR 1.16(i)) X $ = 

INDEPENDENT CLAIMS 
minus 3 = * (37 CFR 1.16(h)) X $ = 

If the specification and drawings exceed 100 sheets 

• APPLICATION SIZE FEE 
of paper, the application size fee due is $31 O ($155 
for small entity) for each additional 50 sheets or 

(37 CFR 1.16(s)) 
fraction thereof. See 35 U.S.C. 41 (a)(1 )(G) and 37 
CFR 1.16(s). 

• MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 

* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL 

APPLICATION AS AMENDED - PART II 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 

12/19/2017 REMAINING NUMBER 
PRESENT EXTRA RATE($) ADDITIONAL FEE($) 

f-- AFTER PREVIOUSLY 
z AMENDMENT PAID FOR 
w 

Total (37 CFR 
~ 1.16(i)) · 19 Minus ** 20 = 0 X $80 = 0 
0 

Independent z (37 CFR 1 .16(h)) * 3 Minus ***3 = 0 X $420 = 0 w 
~ D Application Size Fee (37 CFR 1.16(s)) 
<( • FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 

TOTAL ADD'L FEE 0 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT EXTRA RATE($) ADDITIONAL FEE($) 

AFTER PREVIOUSLY 

f--
AMENDMENT PAID FOR 

z Total (37 CFR * Minus ** = X $ = w 1.16(i)) 

~ Independent 
* Minus *** = X $ = 0 (37 CFR 1 .16(h)) 

z D Application Size Fee (37 CFR 1.16(s)) w 
~ • FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) <( 

TOTAL ADD'L FEE 

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. LIE 
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". STEPHEN W. HOOVER 
*** If the "Highest Number Previously Paid For'" IN THIS SPACE is less than 3, enter "3'". 

The "Highest Number Previously Paid For'" (Total or Independent) is the highest number found in the appropriate box in column 1. 

This collection of 1nformat1on Is required by 37 CFR 1.16. The 1nformat1on Is required to obtain or retain a benefit by the public which Is to file (and by the US PTO to 
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1 .14. This collection is estimated to take 12 minutes to complete, including gathering, 
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. 
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca/11-800-PTO-9199 and select option 2. 
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UNITED STA IBS p A IBNT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria., Virginia 22313-1450 
www.uspto.gov 

NOTICE OF ALLOWANCE AND FEE(S) DUE 

34610 7590 02/15/2018 

KED & ASSOCIATES, LLP 
P.O. Box 8638 
Reston, VA 20195 

APPLICATION NO. FILING DATE 

14/901,426 12/28/2015 

FIRST NAMED INVENTOR 

SeokBAE 

EXAMINER 

DIAO,MBAYE 

ART UNIT PAPER NUMBER 

2859 

DATE MAILED: 02/15/2018 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

DANA-0049 5436 

TITLE OF INVENTION: RECEIVING ANTENNA AND WIRELESS POWER RECEIVING DEVICE INCLUDING THE SAME 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

nonprovisional UNDISCOUNTED $1000 $0 $0 $1000 05/15/2018 

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT. 
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS. 
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON 
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308. 

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE 
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS 
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES 
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS 
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM 
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW 
DUE. 

HOW TO REPLY TO THIS NOTICE: 

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that 
entity status still applies. 

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above. 

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled 
"Change in Entity Status (from status indicated above)". 

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity 
fees. 

IL PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office 
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b" 
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a 
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing 
the paper as an equivalent of Part B. 

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to 
Mail Stop ISSUE FEE unless advised to the contrary. 

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980. It is 
patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at 
www .uspto.gov/PatentMaintenanceFees. 
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PART B - FEE(S) TRANSMITTAL 

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 

or Fax 
Alexandria, Virginia 22313-1450 
(571)-273-2885 

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks I through 5 should be completed where 
appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as 
indicated unless corrected below or directed otherwise in Block I, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for 
maintenance fee notifications. 

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block I for any change of address) 

Note: A certificate of mailing can only be used for domestic mailings of the 
Fee(s) Transmittal. This certificate cannot be used for any other accompanying 
papers. Each additional paper, such as an assignment or formal drawing, must 
have its own certificate of mailing or transmission. 

34610 7590 02/15/2018 

KED & ASSOCIATES, LLP 
P.O. Box 8638 
Reston, VA 20195 

APPLICATION NO. FILING DATE 

14/901,426 12/28/2015 

Certificate of Mailing or Transmission 
I hereby certify that this Fee(s) Transmittal is being deposited with the United 
States Postal Service with sufficient postage for first class mail in an envelope 
addressed to the Mail Stop ISSUE FEE address above, or being facsimile 
transmitted to the USPTO (571) 273-2885, on the date indicated below. 

(Depositor's name) 

(Signature) 

(Date) 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

SeokBAE DANA-0049 5436 

TITLE OF INVENTION: RECEIVING ANTENNA AND WIRELESS POWER RECEIVING DEVICE INCLUDING THE SAME 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE 

nonprovisional UNDISCOUNTED $1000 

EXAMINER ART UNIT 

DIAO,MBAYE 2859 

I. Change of correspondence address or indication of "Fee Address" (37 
CFR 1.363). 

0 Change of correspondence address ( or Change of Correspondence 
Address form PTO/SB/122) attached. 

0 "Fee Address" indication (or "Fee Address" Indication form 
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 
Number is required. 

PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

$0 $0 

CLASS-SUBCLASS 

320-108000 

2. For printing on the patent front page, list 

(I) The names of up to 3 registered patent attorneys 
or agents OR, alternatively, 

(2) The name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listed, no name will be printed. 

$1000 05/15/2018 

2 ______________ _ 

3 ______________ _ 

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type) 

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for 
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment. 

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY) 

Please check the appropriate assignee category or categories (will not be printed on the patent) : 0 Individual O Corporation or other private group entity O Government 

4a. The following fee(s) are submitted: 

0 Issue Fee 

0 Publication Fee (No small entity discount permitted) 

0 Advance Order - # of Copies _________ _ 

5. Change in Entity Status (from status indicated above) 

0 Applicant certifying micro entity status. See 37 CFR 1.29 

0 Applicant asserting small entity status. See 37 CFR 1.27 

0 Applicant changing to regular undiscounted fee status. 

4b. Payment ofFee(s): (Please first reapply any previously paid issue fee shown above) 

0 A check is enclosed. 

0 Payment by credit card. Form PTO-2038 is attached. 

0 The director is hereby authorized to charge the required fee( s ), any deficiency, or credits any 
overpayment, to Deposit Account Number ( enclose an extra copy of this form). 

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue 
fee payment in the micro entity amount will not be accepted at the risk of application abandonment. 

NOTE: If the application was previously under micro entity status, checking this box will be taken 
to be a notification of loss of entitlement to micro entity status. 

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro 
entity status, as applicable. 

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications. 

Authorized Signature _______________________ _ 

Typed or printed name ______________________ _ 

PTOL-85 Part B (10-13) Approved for use through 10/31/2013. 
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0MB 0651-0033 

Date ____________________ _ 

Registration No. ________________ _ 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
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UNITED STA IBS p A IBNT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

14/901,426 12/28/2015 

34610 7590 02/15/2018 

KED & ASSOCIATES, LLP 
P.O. Box 8638 
Reston, VA 20195 

FIRST NAMED INVENTOR 

SeokBAE 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria., Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

DANA-0049 5436 

EXAMINER 

DIAO,MBAYE 

ART UNIT PAPER NUMBER 

2859 

DATE MAILED: 02/15/2018 

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b) 
(Applications filed on or after May 29, 2000) 

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance. 

Section l(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the 
requirement that the Office provide a patent term adjustment determination with the notice of allowance. See 
Revisions to Patent Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer 
providing an initial patent term adjustment determination with the notice of allowance. The Office will continue to 
provide a patent term adjustment determination with the Issue Notification Letter that is mailed to applicant 
approximately three weeks prior to the issue date of the patent, and will include the patent term adjustment on the 
patent. Any request for reconsideration of the patent term adjustment determination ( or reinstatement of patent term 
adjustment) should follow the process outlined in 37 CPR 1.705. 

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of 
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be 
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571 )-272-4200. 
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0MB Clearance and PRA Burden Statement for PTOL-85 Part B 

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and 
Budget approval before requesting most types of information from the public. When 0MB approves an agency 
request to collect information from the public, 0MB (i) provides a valid 0MB Control Number and expiration 
date for the agency to display on the instrument that will be used to collect the information and (ii) requires the 
agency to inform the public about the 0MB Control Number's legal significance in accordance with 5 CFR 
1320.5(b). 

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain 
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is 
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, 
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary 
depending upon the individual case. Any comments on the amount of time you require to complete this form 
and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT 
SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 
1450, Alexandria, Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to 
respond to a collection of information unless it displays a valid 0MB control number. 

Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your 
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the 
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is 
35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which 
the information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission 
related to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and 
Trademark Office may not be able to process and/or examine your submission, which may result in termination of 
proceedings or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 
1. The information on this form will be treated confidentially to the extent allowed under the Freedom of 

Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records 
may be disclosed to the Department of Justice to determine whether disclosure of these records is required 
by the Freedom of Information Act. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence 
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of 
settlement negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a 
request involving an individual, to whom the record pertains, when the individual has requested assistance 
from the Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having 
need for the information in order to perform a contract. Recipients of information shall be required to 
comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of 
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property 
Organization, pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes 
of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 
218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General 
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency's 
responsibility to recommend improvements in records management practices and programs, under authority 
of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations 
governing inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. 
Such disclosure shall not be used to make determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication 
of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a 
record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the 
record was filed in an application which became abandoned or in which the proceedings were terminated 
and which application is referenced by either a published application, an application open to public 
inspection or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. Petitioner Samsung and Google Ex-1004, 0785



Notice of Allowability 

Application No. 
14/901,426 
Examiner 
M'BAYE DIAO 

Applicant(s) 
BAE ET AL. 
Art Unit 
2859 

AIA (First Inventor to File) 
Status 

Yes 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address-
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308. 

1. 1:8] This communication is responsive to Amendment filed on 12/19/2017. 

DA declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on ___ . 

2. D An election was made by the applicant in response to a restriction requirement set forth during the interview on __ ; the restriction 
requirement and election have been incorporated into this action. 

3. 1:8] The allowed claim(s) is/are 1,9, 13, and 23-38 (renumbered 1-19/. As a result of the allowed claim(s), you may be eligible to benefit 
from the Patent Prosecution Highway program at a participating intellectual property office for the corresponding application. For 
more information, please see http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov. 

4. 1:8] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

Certified copies: 

a) 1:8] All b) D Some *c) D None of the: 

1. 1:8] Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. __ . 

3. D Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 

* Certified copies not received: __ . 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements 
noted below. Failure to timely comply will result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

5. D CORRECTED DRAWINGS ( as "replacement sheets") must be submitted. 

D including changes required by the attached Examiner's Amendment/ Comment or in the Office action of 
Paper No./Mail Date __ . 

Identifying indicia such as the application number {see 37 CFR 1.84{c)) should be written on the drawings in the front {not the back) of 
each sheet. Replacement sheet{s) should be labeled as such in the header according to 37 CFR 1.121{d). 

6. • DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 

Attachment(s) 
1. D Notice of References Cited (PTO-892) 

2. 1:8] Information Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date 12/19/2017 

3. D Examiner's Comment Regarding Requirement for Deposit 
of Biological Material 

4. D Interview Summary (PTO-413), 
Paper No./Mail Date __ . 

/M'BAYE DIAO/ 
Primary Examiner, Art Unit 2859 

U.S. Patent and Trademark Office 

PTOL-37 (Rev. 08-13) 
20180129 

5. 1:8] Examiner's Amendment/Comment 

6. 1:8] Examiner's Statement of Reasons for Allowance 

7. 1:8] Other Examiner's Amendment to the Specification. 

01/29/2018 

Notice of Allowability Part of Paper No./Mail Date 
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Notice of Pre-A/A or AJA Status 
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1. The present application, filed on or after March 16, 2013, is being examined 

under the first inventor to file provisions of the AIA. 

Response to Amendment 

2. Acknowledgement is made of amendment filed on 12/19/2017 in which claims 

1,9, and 13 are currently amended, claims 2-8, 10-12 and 14-22 have been canceled 

while claims 23-38 have been newly added. By this amendment, claims 1,9, 13, and 23-

38 are now pending in the application. 

Information Disclosure Statement 

3. The information disclosure statement (I OS) submitted on 12/19/2017 is in 

compliance with the provisions of 37 CFR 1.97. Accordingly, the information disclosure 

statement is being considered by the examiner. 

EXAMINER'S AMENDMENT 

4. An examiner's amendment to the record appears below. Should the changes 

and/or additions be unacceptable to applicant, an amendment may be filed as provided 

by 37 CFR 1.312. To ensure consideration of such an amendment, it MUST be 

submitted no later than the payment of the issue fee. 

Authorization for this examiner's amendment was given in an interview with Paul 

H. Kang Reg. No. on 66,545. 

The application has been amended as follows: Replace claim 38 with the 

following: 
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38. (-New Currently Amended) The wireless power receiving apparatus of claim~ .Ll_, 

further comprising a NFC coil disposed to surround a side portion of the receiving coil. 

Replace paragraphs [0026],[0027], and [0028] with the attached Amendments to the 

specification. 

Allowable Subject Matter 

5. The following is an examiner's statement of reasons for allowance: Claims 

1,9, 13, and 23-38 (renumbered 1-19) are allowed over the prior art of record. 

6. Regarding claim 1, the prior art of record along with the art filed on 12/19/2017 

fails to teach or reasonably suggest, 

7. As in claim 1: a power receiving antenna comprising: a substrate; a soft magnetic 

layer comprising a first magnetic sheet disposed on the substrate and a second 

magnetic sheet disposed on the first magnetic sheet; a receiving coil disposed on the 

second magnetic sheet; and an adhesive layer formed between the second magnetic 

sheet and the receiving coil; wherein the adhesive layer includes a first adhesive layer 

in contact with the second magnetic sheet, a second adhesive layer in contact with the 

receiving coil, and an insulating layer disposed between the first adhesive layer and the 

second adhesive layer, and wherein a height of a highest position of the second 

magnetic sheet from the substrate is higher than a height of a lowest position of the 

receiving coil from the substrate. 

8. As in claim 9: A method of fabricating a wireless power receiving antenna, 

... comprising: preparing a substrate; disposing a first soft magnetic sheet including a 

Fe-Si based alloy on the substrate; stacking a plurality of the soft magnetic sheets by 
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stacking a second soft magnetic sheet including the Fe-Si based alloy on the first soft 

magnetic sheet; disposing an adhesive layer on the second soft magnetic sheet; 

disposing a receiving coil on the adhesive layer; and compressing the plurality of the 

soft magnetic sheets, the adhesive layer, and the receiving coil, wherein the adhesive 

layer includes a first adhesive layer in contact with the second soft magnetic sheet, a 

second adhesive layer in contact with the receiving coil, and an insulating layer 

disposed between the first adhesive layer and the second adhesive layer, and wherein 

compressing the plurality of the soft magnetic sheets, the adhesive layer, and the 

receiving coil includes forming a height of a highest position of the second September 

22, 2017 magnetic sheet from the substrate so to be higher than a height of a lowest 

position of the receiving coil from the substrate. 

9. As in claim 13: A wireless power receiving apparatus, comprising a receiving 

circuit and a power receiving antenna, the wireless power receiving antenna 

comprising: a substrate; a soft magnetic layer comprising a first magnetic sheet 

disposed on the substrate and a second magnetic sheet disposed on the first magnetic 

sheet; a receiving coil disposed on the second magnetic sheet, and an adhesive layer 

formed between the second magnetic sheet and the receiving coil; wherein the 

adhesive layer includes a first adhesive layer in contact with the second magnetic sheet, 

a second adhesive layer in contact with the receiving coil, and an insulating layer 

disposed between the first adhesive layer and the second adhesive layer, and wherein 

a height of a highest position of the second magnetic sheet from the substrate is higher 

than a height of a lowest position of the receiving coil from the substrate. 
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10. Claims 23-30 depend either directly or indirectly from claim 1 and thus are also 

allowed for the same reasons. 

11. Claims 31-37 depend either directly or indirectly from claim 9 and thus are also 

allowed for the same reasons. 

12. Claim 38 depend directly from claim 13 and thus is also allowed for the same 

reasons. 

Any comments considered necessary by applicant must be submitted no later 

than the payment of the issue fee and, to avoid processing delays, should preferably 

accompany the issue fee. Such submissions should be clearly labeled "Comments on 

Statement of Reasons for Allowance." 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to M'BAYE DIAO whose telephone number is (571 )272-

6127. The examiner can normally be reached on 8:30-7:00; Friday off. 

Examiner interviews are available via telephone, in-person, and video 

conferencing using a USPTO supplied web-based collaboration tool. To schedule an 

interview, applicant is encouraged to use the USPTO Automated Interview Request 

(AIR) at http://www.uspto.gov/interviewpractice. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, DREW DUNN can be reached on 571-272-2312. The fax phone number for 

the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 

USPTO Customer Service Representative or access to the automated information 

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/M'BAYE DIAO/ 
Primary Examiner, Art Unit 2859 
January 29, 2018 

M'baye Diao 
Primary Examiner 
Art Unit 2859 
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FACSIMILE COVER SHEET 

To: Examiner M. Bayc DIAO From: Paul H. Kang, Esq. 
U.S. Patent & Trademark Office ----

_F_~_lx_: __ (_,_5_7....<1)_2_7_3_-6 __ 1_2_7 __ ________ . ___ D_atc: Feb~uary 7, 2018 
Phone: (571) 272-6127 . ____ P_agcs: 2 
Re: U.S. P .• uent Application Serial No. 14/901~426 

__TI__ Urgent D For Review D Please Comment 0 
cc: 
Please Reply O Please Recycle_ 

Examiner Dian, 

Per our discussion today, attached are proposed amendments to the specification to 
incorporak the description of li!C. 1 ·i. We hereby authorize this amendrnent to place this 
case in condition for ::1llowancc~ as we discussed. 

We look forward to the Notice of Allowance. Should you have any questions or cotnnwnts, 
please do not hesitate to contact me. Thank you for your time and attention in this matter. 

Best reg::1rd:s, 

Paul H. Kang, Esq. 
KED & Associates, LLP 
19l6 Association Drive 
Rcston, Virgiiu..1. 20191 
Reg. No. 66,545 
E-mail: phk@kcd-iplaw.com 
'l'elcphon~,: (703) 766-3755 
J !ac:-;imile: (703) 766-3644 

IMPORTAN'I' 
The .i.11fo:rma1fon contai.i1i::=J m th.is facs1mik is .i.111.i::=nd1'.d only for 1h1~ use of lh<= indiv.id1ul or t=ntlty to whom 1t is 
addrt:ss1:d. If you :a<= not the in1.i::=11J1'.d rncipi<=nl, you afe ht:rdiy notified I.bat :111y use, disst:mmation, dis1.rilrnt1011 or 
t:opying of this c..:ommun.ic,Hion i~ ~ti:ictly p:i:ohihitcd. If you h:ivc rect:iv<=d th.is facsi.mi]., in lTror. plt:a~<= imnicd.iately 
notify us hy tdcphone, arid rcn11"11 tl1e originnl messag~'. to us at I.ht: :1ddrc.ss abov<= vi;1 the U.S. Pm1:tl Service. Th«nk 
you. 
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Docket No.: DANA-0049 
Serial No. 14/901,426 

Approved 
!MDI 

KED & ASSOCIATES,LLP '4J 0002/0002 

PATJ•:NT 

PROPOSED AMENDMENTS - FOR DISCUSSION PURPOSES ONCY 

AMENDMENTS TO THE SPECIFICATION 

Plc:1se replace paragr:.1.ph /0026] with the following amended paragraph: 

[0026] FIG. 9 is a cross-sectional view illustrating a :mfr rnagneric layer and a 

receiving coil in accordance witl1 a comparative example and an exarnplc of the present 

tfl'Ven tiort. 

Please add the following !1£J£ p:.uagraph :.lftc,: pamgrapb [0026]: 

[0027] FIG. HJ is a gnrph illustrating a m,c.ai;uremcnt result of a tran:-:miswn 

efficiency in a<;0rdance with a comparative example and an example of ths: present 

invention. 

Please add the following 11cw puragmph :.die,: p:m1.graph /0027]; 

(0028] fIG. 11 is a g:r:iJph illu.w;atiug a_prc;,;;,;ure condiriotJ and heat trcatme.n.t 

condition in_accordan,.ec with an embodiment of the pri:;.~;,;ent inv<.'.ncion. 
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(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUKTRY) 

LG INNOTEK CO., LTD. SEOUL, REPUBLIC OF KOREA 
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If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
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national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Agglication Filed with the USPTO as a Receiving Office 
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\.. 

Doc Code: PA.. 
Document Description: Power of Attorney PTO/AIA/82A (07-13) 

Approved for use through 01/31/2018. 0MB 0651-0035 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE 
REGISTERED PRACTITIONERS 

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/82B) to identify the application to which the 
Power of Attorney is directed, in accordance with 37 CFR 1.5, unless the application number and filing date are identified in the Power of 
Attorney by Applicant form. If neither form PTO/AIA/82A nor form PTO/AIA82B identifies the application to which the Power of Attorney is 
directed, the Power of Attorney will not be recognized in the application. 

Application Number 14/901,426 
Filing Date 12-28-2015 

First Named Inventor Seok BAE 

Title 

RECEIVING ANTENNA AND WIRELESS POWER RECEIVING DEVICE 
INCLUDING THE SAME 

Art Unit 2859 
Examiner Name DIAO, M BAYE 
Attorney Docket Number 0106.001 POA 1 

SIGNATURE of Applicant or Patent Practitioner 

Signature /Khaled Shami/ Date (Optional) 

Name Khaled Shami Registration 38,745 
Number 

Title (if Applicant is a 
juristic entity) 

Applicant Name (if Applicant is a juristic entity) 

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. If 
more than one applicant, use multiple forms. 

D *Total of forms are submitted. 

This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information is required to obtain or retain a benefit by 
the public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.11 and 1.14. This collection is estimated to take 3 minutes to complete, including gathering, preparing, and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require 
to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

ff you need assistance in completing the form, ca/11-800-PTO-9199 and select option 2. 
Petitioner Samsung and Google Ex-1004, 0813



PTO/AIA/123 (08-12) 
Approved for use through 03/31/2021. 0MB 0651-0035 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
. . . . be~ 

CHANGE OF 
CORRESPONDENCE ADDRESS 

Patent 

Address to: 
Mail Stop Post Issue 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Issue Date 

Application Number 

Filing Date 

First Named Inventor 

Attorney Docket 
Number 

06-12-2018 

14/901,426 

12-28-2015 

Seok BAE 

0106.001 POA 1 

Please change the Correspondence Address for the above-identified patent to: 

0 The address associated with Customer Number: 

I 
151145 

OR 

• Firm or 
Individual Name 

Address 

City I State 

Country 

Telephone I Email 

I 

I ZIP 

This form cannot be used to change the data associated with a Customer Number. To change the data associated with an 
existing Customer Number use "Request for Customer Number Data Change" (PTO/SB/124). 

This form will not affect any "fee address" provided for the above-identified patent. To change a "fee address" use the "Fee 
Address Indication Form" (PTO/SB/47). 

I am the: • Patentee. 

D If the Patentee was not the applicant for patent (37 CFR 1.42), then a Statement under 37 CFR 3.73(c) 
(Form PTO/AIA/96 or equivalent) is enclosed or was filed on . See 37 CFR 3.71. 

~ Attorney or agent of record. Registration Number 38,745 

• Patent practitioner acting in a representative capacity whose correspondence address is the correspondence 
address of record. Notice has been given to the patentee or owner. Registration Number 38,745 

Signature /Khaled Shami/ 

Typed or 
Printed Name KHALED SHAMI 

Date April 28, 2021 I Telephone 202-516-6901 

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. 
Submit multiple forms if more than one signature is required, see below*. 

D *Total of forms are submitted. 

This collection of information is required by 37 CFR 1.33. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO 
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 3 minutes to complete, 
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on 
the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Mail Stop Post Issue, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

ff you need assistance in completing the form, ca/11-800-PTO-9199 and select option 2. 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection 
with your submission of the attached form related to a patent application or patent. Accordingly, 
pursuant to the requirements of the Act, please be advised that: (1) the general authority for the 
collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; 
and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark 
Office is to process and/or examine your submission related to a patent application or patent. If you do 
not furnish the requested information, the U.S. Patent and Trademark Office may not be able to 
process and/or examine your submission, which may result in termination of proceedings or 
abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the 
Freedom of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from 
this system of records may be disclosed to the Department of Justice to determine whether 
disclosure of these records is required by the Freedom of Information Act. 

2. A record from this system of records may be disclosed, as a routine use, in the course of 
presenting evidence to a court, magistrate, or administrative tribunal, including disclosures to 
opposing counsel in the course of settlement negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of 
Congress submitting a request involving an individual, to whom the record pertains, when the 
individual has requested assistance from the Member with respect to the subject matter of the 
record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the 
Agency having need for the information in order to perform a contract. Recipients of 
information shall be required to comply with the requirements of the Privacy Act of 1974, as 
amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in 
this system of records may be disclosed, as a routine use, to the International Bureau of the 
World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal 
agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant to 
the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, 
General Services, or his/her designee, during an inspection of records conducted by GSA as 
part of that agency's responsibility to recommend improvements in records management 
practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall 
be made in accordance with the GSA regulations governing inspection of records for this 
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not 
be used to make determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after 
either publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent 
pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 
CFR 1.14, as a routine use, to the public if the record was filed in an application which 
became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspection or an 
issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, 
or local law enforcement agency, if the USPTO becomes aware of a violation or potential 
violation of law or regulation. 
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PTO/AIA/96 (08-12) 
Approved for use through 11/30/2020. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

STATEMENT UNDER 37 CFR 3.73(c) 
Applicant!Patent Owner: _S_C_R_A_M_O_G_E_T_E_C_H_N_O_L_O_G_Y_L_I_M_IT_E_D _______________ _ 

Application No./Patent No.: 9,997,962 Filed/Issue Date: _0_6_-_12_-_2_0_1_8 _______ _ 

Titled: RECEIVING ANTENNA AND WIRELESS POWER RECEIVING DEVICE INCLUDING THE SAME 

SCRAMOGE TECHNOLOGY LIMITED , a Corporation 
-------------------

(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.) 

states that, for the patent application/patent identified above, it is (choose one of options 1, 2, 3 or 4 below): 

1. 0 The assignee of the entire right, title, and interest. 

2. D An assignee of less than the entire right, title, and interest (check applicable box): 

LJ The extent (by percentage) of its ownership interest is ______ %. Additional Statement(s) by the owners 
holding the balance of the interest must be submitted to account for 100% of the ownership interest. 

D There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire 
right, title and interest are: 

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire 
right, title, and interest. 

3. D The assignee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made). 
The other parties, including inventors, who together own the entire right, title, and interest are: 

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire 
right, title, and interest. 

4. D The recipient, via a court proceeding or the like (e.g., bankruptcy, probate), of an undivided interest in the entirety (a 
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached. 

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either (choose one of options A or B below): 

A. D An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in 
the United States Patent and Trademark Office at Reel ______ , Frame ______ , or for which a copy 
thereof is attached. 

B. G A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows: 

1. From: BAE, SEOK To: LG INNOTEK CO., LTD. 

The document was recorded in the United States Patent and Trademark Office at 

Reel 038336 , Frame 0837 , or for which a copy thereof is attached. 

2. From: LG INNOTEK CO., LTD. To: SCRAMOGE TECHNOLOGY LIMITED 

The document was recorded in the United States Patent and Trademark Office at 

Reel 055335 , Frame 0652 , or for which a copy thereof is attached. 

[Page 1 of 2] 
This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to 
process) an application. Confidentiality is governed by 35 U .S.C. 122 and 37 CFR 1 .11 and 1.14. This collection is estimated to take 12 minutes to complete, including 
gathering, preparing, and submitting the completed application form to the US PTO. Time will vary depending upon the individual case. Any comments on the amount 
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark 
Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND 
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, call I-800-PTO-9!99 and select option 2. 
Petitioner Samsung and Google Ex-1004, 0816



PTO/AIA/96 (08-12) 
Approved for use through 11/30/2020. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

STATEMENT UNDER 37 CFR 3.73(c) 

3. From: ___________________ To: __________________ _ 

The document was recorded in the United States Patent and Trademark Office at 

Reel ______ , Frame ______ , or for which a copy thereof is attached. 

4. From: ___________________ To: __________________ _ 

The document was recorded in the United States Patent and Trademark Office at 

Reel ______ , Frame ______ , or for which a copy thereof is attached. 

5. From: ___________________ To: __________________ _ 

The document was recorded in the United States Patent and Trademark Office at 

Reel ______ , Frame ______ , or for which a copy thereof is attached. 

6. From: __________________ To: _________________ _ 

The document was recorded in the United States Patent and Trademark Office at 

Reel ______ , Frame ______ , or for which a copy thereof is attached. 

D Additional documents in the chain of title are listed on a supplemental sheet(s). 

D As required by 37 CFR 3. 73(c)(1 )(i), the documentary evidence of the chain of title from the original owner to the 
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11. 

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment 
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08] 

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee. 

/Khaled Shami/ 

Signature 

Khaled Shami 
Printed or Typed Name 

[Page 2 of 2] 

April 28, 2021 
Date 

38,745 
Title or Registration Number 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your 
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the 
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is 35 
U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the 
information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related 
to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark 
Office may not be able to process and/or examine your submission, which may result in termination of proceedings 
or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of 
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records 
may be disclosed to the Department of Justice to determine whether disclosure of these records is 
required by the Freedom of Information Act. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting 
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the 
course of settlement negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress 
submitting a request involving an individual, to whom the record pertains, when the individual has 
requested assistance from the Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency 
having need for the information in order to perform a contract. Recipients of information shall be required 
to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of 
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property 
Organization, pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for 
purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act 
(42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General 
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency's 
responsibility to recommend improvements in records management practices and programs, under 
authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA 
regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or 
Commerce) directive. Such disclosure shall not be used to make determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either 
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 
151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the 
public if the record was filed in an application which became abandoned or in which the proceedings were 
terminated and which application is referenced by either a published application, an application open to 
public inspection or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 

Petitioner Samsung and Google Ex-1004, 0818



Electronic Acknowledgement Receipt 

EFSID: 42586432 

Application Number: 14901426 

International Application Number: 

Confirmation Number: 5436 

Title of Invention: 
RECEIVING ANTENNA AND WIRELESS POWER RECEIVING DEVICE INCLUDING 
THE SAME 

First Named Inventor/Applicant Name: Seok BAE 

Customer Number: 34610 

Filer: Khaled Shami/Susanh Perez 

Filer Authorized By: Khaled Shami 

Attorney Docket Number: DANA-0049 

Receipt Date: 29-APR-2021 

Filing Date: 28-DEC-2015 

Time Stamp: 12:14:46 

Application Type: U.S. National Stage under 35 USC 371 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

1055768 

1 Power of Attorney 01060000000_POASigned.pdf no 1 
a 163da 1e2fda2ffb59b2385b929b44750ed 

33a63 

Warnings: Petitioner Samsung and Google Ex-1004, 0819



Information: 

293632 

2 Transmittal Letter 
Pat_ 14901426_POA_ Transmitt 

no 1 
al.pdf 

b21940fce4aae01962e 7d6290d55698fa7c~ 
1d3c 

Warnings: 

Information: 

313159 

3 Change of Address Pat_ 14901426_aia0123.pdf no 2 
1335b 1872cbc62d568731 cf6b937bc5fde9 

76a24 

Warnings: 

Information: 

231014 

4 
Assignee showing of ownership per 37 Pat_ 14901426_373_aia0096. 

no 3 
CFR 3.73 pdf 

af54f75b57bf36e5ba53fc4e 156e813f00c1 2 
075 

Warnings: 

Information: 

Total Files Size (in bytes) 1893573 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Agglications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International Agglication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Agglication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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APPLICATION NUMBER 

14/901,426 

151145 
Shami Messinger PLLC 
1000 Wisconsin Ave. NW 
Suite 200 
Washington, DC 20007 

FILING OR 3 71 (C) DATE 

12/28/2015 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

SeokBAE 0106.00lPOAl 
CONFIRMATION NO. 5436 

POA ACCEPTANCE LETTER 

11111111111111111 lllll ll]~!l]!~l!~IU!~l!l~]lill] 111111111111111 IIII IIII 

Date Mailed: 05/05/2021 

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 04/29/2021. 

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the 
above address as provided by 37 CFR 1.33. 

/agizaw/ 

Questions about the contents of this notice and the 
requirements it sets forth should be directed to the Office 

of Data Management, Application Assistance Unit, at 
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101. 

page 1 of 1 
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APPLICATION NUMBER 

14/901,426 

34610 
KEO & ASSOCIATES, LLP 
P.O. Box 8638 
Reston, VA 20195 

FILING OR 3 71 (C) DATE 

12/28/2015 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

SeokBAE DANA-0049 
CONFIRMATION NO. 5436 

POWER OF ATTORNEY NOTICE 

11111111111111111 lllll ll]~!l]!~l!~IU!~l!l~]l!,I] 111111111111111 IIII 1111 

Date Mailed: 05/05/2021 

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 04/29/2021. 

• The Power of Attorney to you in this application has been revoked by the assignee who has intervened as 
provided by 37 CFR 3.71. Future correspondence will be mailed to the new address of record(37 CFR 1.33). 

/agizaw/ 

Questions about the contents of this notice and the 
requirements it sets forth should be directed to the Office 

of Data Management, Application Assistance Unit, at 
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101. 

page 1 of 1 

Petitioner Samsung and Google Ex-1004, 0822



Case 6:21-cv-00454-ADA Document 2 Filed 04/30/21 Page 1 of 1 

AO 120 (Rev. 08/10) 

Mail Stop 8 REPORT ON THE 
TO: 

Director of the U.S. Patent and Trademark Office 
P.O. Box 1450 

FILING OR DETERMINATION OF AN 
ACTION REGARDING A PATENT OR 

TRADEMARK Alexandria, VA 22313-1450 

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been 

filed in the U.S. District Court Western District of Texas on the following 

D Trademarks or ~Patents. ( D the patent action involves 35 U.S.C. § 292.): 

DOCKET NO. DATE FILED U.S. DISTRICT COURT 
6:21-cv-00454 4/30/2021 Western District of Texas 
PLAINTIFF DEFENDANT 

SCRAMOGE, LTD. SAMSUNG ELECTRONICS CO., LTD.; and SAMSUNG 
ELECTRONICS AMERICA, INC. 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

1 9,553,476 1/24/2017 Scramoge, Ltd. 

2 9,825,482 11/21/2017 Scramoge, Ltd. 

3 9,997,962 6/12/2018 Scramoge, Ltd. 

4 

5 

In the above-entitled case, the following patent(s)/ trademark(s) have been included: 

DATE INCLUDED INCLUDED BY 

D Amendment D Answer D Cross Bill D Other Pleading 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

1 

2 

3 

4 

5 

In the above-entitled case, the following decision has been rendered or judgement issued: 

DECISION/JUDGEMENT 

I (BY) DEPUTY CLERK 

Copy I-Upon initiation of action, mail this copy to Director Copy 3-Upon termination of action, mail this copy to Director 
Copy 2-Upon filing document adding patent(s), mail this copy to Director Copy 4-Case file copy 

Petitioner Samsung and Google Ex-1004, 0823



Case 6:21-cv-00616-ADA Document 2 Filed 06/15/21 Page 1 of 1 

AO 120 (Rev. 08/10) 

Mail Stop 8 REPORT ON THE 
TO: 

Director of the U.S. Patent and Trademark Office 
P.O. Box 1450 

FILING OR DETERMINATION OF AN 
ACTION REGARDING A PATENT OR 

TRADEMARK Alexandria, VA 22313-1450 

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been 

filed in the U.S. District Court Western District of Texas on the following 

D Trademarks or ~Patents. ( D the patent action involves 35 U.S.C. § 292.): 

DOCKET NO. DATE FILED U.S. DISTRICT COURT 
6:21-cv-00616 6/15/2021 Western District of Texas 
PLAINTIFF DEFENDANT 

SCRAMOGE TECHNOLOGY LIMITED GOOGLE LLC 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

1 9,843,215 12/12/2017 Scramoge Technology Limited 

2 10,367,370 7/30/2019 Scramoge Technology Limited 

3 10,804,740 10/13/2020 Scramoge Technology Limited 

4 9,997,962 6/12/2018 Scramoge Technology Limited 

5 

In the above-entitled case, the following patent(s)/ trademark(s) have been included: 

DATE INCLUDED INCLUDED BY 

D Amendment D Answer D Cross Bill D Other Pleading 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

1 

2 

3 

4 

5 

In the above-entitled case, the following decision has been rendered or judgement issued: 

DECISION/JUDGEMENT 

I rmn DEPUTY CLERK 

Copy 1-Upon initiation of action, mail this copy to Director Copy 3-Upon termination of action, mail this copy to Director 
Copy 2-Upon filing document adding patent(s), mail this copy to Director Copy 4-Case file copy 

Petitioner Samsung and Google Ex-1004, 0824



Case 6:21-cv-00454-ADA Document 19 Filed 06/22/21 Page 1 of 1 

AO 120 (Rev. 08/10) 

TO: 
Mail Stop 8 

Director of the U.S. Patent and Trademark Office 
P.O. Box 1450 

REPORT ON THE 
FILING OR DETERMINATION OF AN 
ACTION REGARDING A PATENT OR 

TRADEMARK Alexandria, VA 22313-1450 

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been 

filed in the U.S. District Court Western District of Texas on the following 

D Trademarks or ~Patents. ( D the patent action involves 35 U.S.C. § 292.): 

DOCKET NO. DATE FILED U.S. DISTRICT COURT 
6:21-cv-00454-ADA 4/30/2021 Western District of Texas 

PLAINTIFF DEFENDANT 

SCRAMOGE TECHNOLOGY LIMITED SAMSUNG ELECTRONICSCO., LTD.; and SAMSUNG 
ELECTRONICS AMERICA, INC. 

PATENTOR DATE OF PATENT HOLDER OF PATENT OR TRADEMARK 
TRADEMARK NO. OR TRADEMARK 

1 9,553,476 1/24/2017 Scramoge Technology Limited 

2 9,825,482 11/21/2017 Scramoge Technology Limited 

3 9,997,962 6/12/2018 Scramoge Technology Limited 

4 

5 

In the above-entitled case, the following patent(s)/ trademark(s) have been included: 

DATE IN£~HBlrB1 INCLUDED BY 

~ Amendment D Answer D Cross Bill D Other Pleading 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

1 9,843,215 12/12/2017 Scramoge Technology Limited 

2 10,367,370 7/30/2019 Scramoge Technology Limited 

3 10,424,941 9/24/2019 Scramoge Technology Limited 

4 

5 

In the above-entitled case, the following decision has been rendered or judgement issued: 

DECISION/JUDGEMENT 

I rmn DEPUTY CLERK 

Copy 1-Upon initiation of action, mail this copy to Director Copy 3-Upon termination of action, mail this copy to Director 
Copy 2-Upon filing document adding patent(s), mail this copy to Director Copy 4-Case file copy 

Petitioner Samsung and Google Ex-1004, 0825



Case 6:21-cv-00579-ADA Document 13 Filed 06/18/21 Page 1 of 1 

AO 120 (Rev. 08/10) 

TO: 
Mail Stop 8 

Director of the U.S. Patent and Trademark Office 
P.O. Box 1450 

REPORT ON THE 
FILING OR DETERMINATION OF AN 
ACTION REGARDING A PATENT OR 

TRADEMARK Alexandria, VA 22313-1450 

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been 

filed in the U.S. District Court Western District of Texas on the following 

D Trademarks or ~Patents. ( D the patent action involves 35 U.S.C. § 292.): 

DOCKET NO. DATE FILED U.S. DISTRICT COURT 
6:21-cv-00579-ADA 6/7/2021 Western District of Texas 

PLAINTIFF DEFENDANT 

SCRAMOGE TECHNOLOGY LIMITED APPLE INC. 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

1 10,622,842 4/14/2020 Scramoge Technology Limited 

2 9,806,565 10/31/2017 Scramoge Technology Limited 

3 10,804,740 10/13/2020 Scramoge Technology Limited 

4 9,843,215 12/12/2017 Scramoge Technology Limited 

5 10,424,941 9/24/2019 Scramoge Technology Limited 

In the above-entitled case, the following patent(s)/ trademark(s) have been included: 

DATE IN~?rW?lrB1 INCLUDED BY 

~ Amendment D Answer D Cross Bill D Other Pleading 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

1 9,997,962 6/12/2018 Scramoge Technology Limited 

2 

3 

4 

5 

In the above-entitled case, the following decision has been rendered or judgement issued: 

DECISION/JUDGEMENT 

I rmn DEPUTY CLERK 

Copy 1-Upon initiation of action, mail this copy to Director Copy 3-Upon termination of action, mail this copy to Director 
Copy 2-Upon filing document adding patent(s), mail this copy to Director Copy 4-Case file copy 

Petitioner Samsung and Google Ex-1004, 0826


