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fitmffims 7=7$ 
IZ^Mfe, &mz£ 7°'J 7°U7^0XT1NO^VM^^ 
tzz.£%-<*%Zo mmwvn 
7XSIWIU\ PXl-efc^Tt <£ 

[0053] *^0£©x<tf^$/$J3j^j$^£J8l\T^{b^£#3/cg)tC(£N 0!la.l£% h 

7>777-II, 7°UX^ %.m.im, M&mts sas 
jgEstiSo ttcs -f^^iy<f^(DJLTf^iymmmm^mtis^:htzisb0 
^}£t LT^m^7°UX^(7)^;i^X^n^>o C©lfia)}UJtteS^ 120 
-2 2 O°C0i5H-e&£o 

[0054] ±iax#**>$ii«&$tj£, >m EIII, 
x7 7 -mmomiJ5&-?:mibts« ̂  ^ tc<£ y d t $ £o ^ 

1 2 0-2 2 0°C-7:&&o 
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[0055] UT, 

[0056] ^£0IJ 1 

1 L0 4 P7^XPtCN 1X7x7-^7 J[K 

=7V<? (BEmmfiTm ; BRG- 5 5 5, TKIIS^M 1 0 5 g/e q. , ^ 

it£i 6 7 °CN 1 5 0°CT-©;#Smt0. 08Pa-s, n 3. 3) 

^1 05g, hJUx>5. 3 gN LT p - K;UX>X;U/1N>I|0. 

06 1 g (3 0 0 p p m) 1 0 0°CtC#^L/co >KlZs 10 0°CtC 

Xfb>94g (0. 9 ^ JU) £ 3 0|^^^T;S"F LJ5J& 

3-tt/co 1 0 O°CtCT20tP^J^ 3 0%N a2C030. 0 5 4 

Ml BK3 6 9 gC^^ 80°CtCT 

5[g]7K}$t^tT^/co m^r, M i BK%mi±%£Lfcm, #itKp**/& 

fl|1 9 1 gzmtzo ^©TKI£S^M&1 99g/eq. N IWb£&7 7°C, 

1 5 0°C-e®;#S4^ti 0. 1 5 Pa • sN p&O. 9 -Zfoitzo Z.<DMB 

4St PN-A^^9O 

[0057] sm\2 

|Zgop-tz/^7">'U7^X=ltC-^J55c^iJ 1 Tlf/cS t P N - A 1 5 0 g N x tf 

^PJUL K'J >4 1 9 g N P — fJbx-^;U6 3 g§ 

1 3 0mmHg©SET6 5°CC^ 

s 4 8 %7KSHb^ h 'J 0 A?K)m 6 2. 9 g % 4 0|^^^T;ST U £ 0;& 

t<- IS/* m ili L/CTK^X t°^7 p;ut K 'J >£#SMt"e#SILx ¥0 P JUL 

K U U. 7K&^^CP&^TJ5J^L/C0 ;Jli§tc 

<£ y£j$L/ci^£P&3\ MOK&L/ccD^xtf^pjUL K'J >£ra£U x 

1 8 0 g £?#fc0 2 7 0 g/e q 

. s IWb£&6 1 °C, 1 5 0T)tC£tt£;#fflMt&0. 1 3 Pa • s, n 

¥£j"e3. 3, p&O. 9-efe^/co t P N E-A£lN9o 

[0058] 1 ~ 4 N mm 1 ~ 4 
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(St PNE-A) N 

mmk Rzfmmftmtt£m<tfem\£Lz<D2-jL3-)\, 
- 4 - u n 1 ~ 2 ^-tifl-^ty-^-ex*0 

&s JL7$**/MBT? = 7>%13I7 7><7 PXKf£4SM£©ttMtfc"C 1 : 1 

9 L/ctts $£'Jt LT;#£J7° 'J 7°U ?'£tl§/c0 4 7° 'J 7° 

LTip^7°bxtcj; 

#£L7c o ~4 

[0059] 'J LT, X*°^>^A : FX-2 8 9 B G&TS$ 

<b^ i/f + ̂ |3 0 5 g/eq. , 'J 2. OfiM%) * xtf 

^>ffiB:FX-3 0 5 (^0tMb^ X/f + ̂ |4 9 3 g/eq. 

'J 3 . OfiM%) 

flUb&l £ LT, PN:7 JLj-)Ui$^vO BRG- 5 5 7 (Bgffli%# 

OH^n 0 5, mt& 8 6°C) N DICY: *J*/7y*J7 5L K (0 

*ti-sU Mt£§!0 

^bte^lJ^LT, 2E4MZ : 2-Xfjb-4-^fM$^/-Jb ( 

M«ii) 
2-^h + i/^P/^-Jb (HCsUb/SliliSO /^fibxf 

)V>T K> (PsTOb^) = 5 0/5 0©I^J^^c„ 

tf^X^PX (S^ISim WEA1 16E106S 

1 3 6% ff<^0. 1 mm) 

[0060] 1 ) Xjtf3f*/^M©>II^ 
ni\Lm$^m%:m^\ MtLT^fji/xm h>£^su ^siib 

^ H&^JiS^MKTO. 1 m o 

[0061] 2) (CTE) N (T9) 

-tz-f P—r >X7;ui^TM A 1 2 0CM^aa)il^MtCj;y, f^5£j£ 

1 Ot/^0M*e, a 1 (TgWT©CTE) tt30~50 
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°C(Dmm(D^m^:s £tca 2 (TgJJ|±0CTE) It T g ~f=y7, 2 0 °C~ 
4 OoC0i5H©ipi^i!fr^;£tf)/co 

[0062] 3) ®7K$ 

2 5 °CN U 8 5°C, Wg||8 5% 

(Dm^X 1 0 O0#H3ljaS;*1±-/c&©fim^b$£ L/co 

[0063] 4) 

($0 i- • >r- • DMS 0 1 0 cMii 

UJ1I«2. 1 GHzCfc(j-5ii$fcJ:t;||i 

m&z$.tozz.nz& UML/CO 
[0064] 5) Wft 

JS3 0. 5 mm0§iti^£fFJ$U U L 9 4 V-O^lU^T^iU 5 

L/co 

[0065] [H1] 

l mmm 2 %mm 3 4 

S t PNE-A 50. 0 50. 0 50. 0 50. 0 

^*K=>r v'flMlA 50. 0 50. 0 

^ /K 3r ->#IB B 50. 0 50. 0 

P N 36. 3 30. 1 

D I CY 3. 6 3. 0 

2 E 4 M Z 0. 1 0. 5 0. 1 0. 5 

136. 3 130. 1 103. 6 103. 0 

[0066] 
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[^2] 

$<Mm i 2 3 •fcfct&f?ij 4 

S t PNE-A 

3r v-WIlA 

^ AK ^ B 

100. 0 

100. 0 

100. 0 100. 0 

P N 

D I CY 

38. 9 33. 8 21. 3 

2. 1 

2 E 4 MZ 0. 1 0. 1 0. 5 0. 5 

138. 9 133. 8 121. 3 102. 1 

[0067] [H3] 

l 2 'MMU 3 4 

T g (°C) 137 110 132 112 

CTE (a !, <T g) 35 30 33 29 

CTE ( a 2, > T g ) 250 276 252 261 

|$zk^ (w t %) 0. 60 0. 68 0. 65 0. 69 

fl®* (2. 1 GH z ) 3. 43 3. 44 3. 47 3. 48 

(2. 1 GH z ) 0. 013 0. 014 0. 015 0. 015 

m 85 81 78 72 

[0068] [||4] 

J£t£0!l 1 itmn 2 Jttfefll 3 4 

T g (°C) 130 148 112 106 

CTE (ppm, <Tg) 28 43 44 36 

CTE (ppm, >T g) 243 276 378 255 

(wt%) 0. 50 0. 82 0. 91 1. 02 

ffitsfs (2. 1 GH z ) 3. 42 3. 77 3. 80 3. 82 

MM (2. 1 GH z ) 0. 012 0. 029 0. 030 0. 033 

m 131 72 60 35 
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[0069] kTfmw&izmitzmkm* 

o)7°<j y KIBW^: Lr&titc&mn&. immjEm^m^L-D-D, mmn 
%i(DfoZ> mM%\ £ TW t 3 •£ ti tz teffi'P 
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!t#©S6SS 

J^tCfc^T, LTT§E-fl£it (1) UmZtiZ 

. o~5. omm%-e&ziJ>^ 
x*°^>^£l*tcttU -WaX. (1) -e^ 

omm%u±-?foVs >J >#^x*° 

omm%iu±?-£>zzt 
mmftwio 

(ZZVs Gti?'J*>*>Ml/g£^U R 1 1 ~60 

JM'tfcjKM&tkTFL, R2tiit (a) n ti 1 

~2 O0|!^^to £fcs ptiO. 1~2. 5®|^^:^t"o R3ti7j< 

SlJl^Xtij^Slin ~6 0^jb7K^S^^-To ) 
i*^iI2] >J 1 ^7*tc2iro±0x*°:^>g£Wl-

+ TIEit (2) S/cti (3) tiZ * J >it 
TlEst (4) -e^3ti£ 'J y^izm-SLtc 1 
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oK3=o (2 

(3) 

R/ 

0=p-o 
I 
H 

R. 

(4) 

[1*^113] 

(i:t\ ~6 0^jb7K^S^^-ro ) 

Isil 

1*^111 ~ 3 0l\"ftiAMClEi6©X/lNo^ri>^^|lj55c^^:SI'fb LT& 


