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1. —Fpfe SR B A28, B Cuh &0 M AE AT ATt Cu s &4 1 26 T 1 Pd
B2, HRHEET,

ik G545 1%k F AsTeSn.SbBi. SeH i1 2 /D1 A LA _ERJCER , HIXT T 254K, B
BITERIIHE ST 0. 1~100 /5 & ppm, Sn<10)ii & ppm. Sb<< 105 Eppm.Bi <1 Ji Eppm.

2 MRIEBCR Z R LT R ) - A4 B S 4, FURFEAE T, AN T 2o 844, 16 H As
TeSn.Sb.Bi.SeH [ & 1FHEL_E C R BIKRE 1181 ~100 i & ppm.

3 ARIEAUR B SR 1 B2 frif 1) 2 AR SE B A 26, FARRIEAE T, ik PAE 78 2 11 )5
H0.015~0.150ums,

4 ARPEARN B R~ 30T — BT R (1 SR 38 B & 4%, HARRELE T, fE Tk Pd i
B2 FiR BA A EAFPANE SRR,

5. MR HEBUR LR ART IR (1) 2 Tk %6 B LG 48, HORHIEAE T, Frid 60 & AufIPd ) & 4R
R 21 JE 290, 0005~0 . 0501m.

6. MR AR B SR 1 ~ 5T — TR (9 SR SE B & 48, HAREE T, TR 5 4

HBEAEENIZnRh.In Ir Pt Ga GeH I ZE /D 1FILL LRI o3, M0 T- 20244, Firid o %
(R 23 5190 . 011 ~1 . 2 & % .

T ARIEAUR B SR 1 ~ 6L — TR I 2 SRS B 6 48, B T, fridCut &
O EEPd, Fridk Cuds A i Bl & I PAI R 2 90 05~ 1. 2JiT & % o

8 MRIEA RN B SR 1 ~TME— TR 2 SRS B & 48, HAREE T TR A 4

TAIEHBWP Mg Ca La ) 21 R L BRI TR ER , A T4 544, Birid Jo 2= IR EE 70 N
INIOO}—JTE%DDHM

9. MRPEAUR B SR 1 ~ 8T — TR 1) SR 2E B HE & 2%, HARIELE T, /20 € AT ik
PG SR T A E a) T A5 2 1) W e g SR, AR T TR B A G K B T ) A N 1B EELA
TN ERAARRE <111 > AAAE R R DA A R 830~100% o

10 ARFEAURE R 1~ 9T — TUAT IR 1) - SR 38 B A 26, AR T, fEprid e &
2RI B R T AFAECu
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[0001] A HIiE R H I 5 8201580002533 .6 & B L HrN G4k B A 4”  HigH
N201559 H18H I & B & R G R 4> R HH

BRARGE
(00021 AKHII Je o 1 AR T B R H AR AT A BT ] 4 5 R IR A 2 P A 2 T 42
AR 2 3 B RS 2k

EREA

[0003]  HWAE, 1F ¥ AR T BRI R S5 4050 51 2 2 TR 42 6 1 A 5 B IR A 28
(AR FRNEEALR) , B 212 15~ 50um /e A Lk . 5 & 2R I B & 07— O I
FE R AR 407 2, TS A S R B W A A B T T R B T A
SO ENES T 200 Nl i Rk T8 A 8 sk L S N\ 4 g A R, R 2 T
ik I EER (FAB:Free Air Ball, B2 SMEK) J5 , TZEKEE R A T7E150°C~300°C 1)
T I T 2 R TR B A (LR RRONBREER) 555, IR A (Loop) 2 Ja » 2%
R A TN S| Ml (LT HRONBAES) A NS GG R SR T
YRR R DS FHAES 1 38R B T CAAT R S A4 I A 4 BB ) FE A 455 40 5 R 5] 22 ) ) e A
A LA RGN T 8%Ag 2 S BEPdJZ I FE AR 25 F 55

[0004] 324 Wik, BB LB R AwE 3, (HALST & A A0y, B AR N Cul) TAEIETE
ek S— 071, CLE R BRE R A B TR E RS oA 5 e RS R &Y,
X T AU Culty B AR 75 SR AE TR 5

[0005] G T-CutZ&dk, i 1A Al B Cu (4lF:99.99 )& % UL 1) fCuz &4 (9
wn, LRISCHERD) o Cul5Autibl BAG 5 AL SR A, AR AR 36 AT SEVE S BRE B B G PR AR L
ZE 1Y) @ AE BT 1R Cutl & 2o B R TH AL 7, B 4 T AU Ag Pt PdNi.Co.Cr.Ti%
&R ECUC M R L5 M) (B FISCHR2) o 5546, B3t T AECwt M 1) R TH 4% 7 Pd , B
FTH HAuAgCuB'EATI A S W E 458 (B RISCHR3) -

[0006]  7E 54 AR SCHR

[0007]  &FISCiik

[0008]  LF|SCHR1: H ANFEHFIE61-48543"5 Al

[0009]  &R|SCHR2 : H AHFHF2005-1670205 A )

[0010]  LFISCHR3: H AKEF2012-364905 A3k

LZBARR

[0011]  ZEFH WA E — M & AH L, BRAE ™ B () s i S IR AR R & ] 5
P o o5 ) 4 2 R K 5 AR e ) BR A G B 25 75 i O B R ) At S B T 4L
ol P v e v R PR G T (R S AT SRR U7 AR AR I PR J7 7, AT HAST (Highly
Accelerated Temperature and Humidity Stress Test) (& B iE 2 B iR 06) o F K%
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FHHASTR PP BR 42 A 8B (0 2 6 v SEPER B 0L T B VPN I Bk A 3 B 5 TR N 130°C
FERTE B 985 %6 1) e i s M PR B Hh Wl 5 2245 8 140 W BELAEL 1 28 B A8 A, B0 5 Bk 5 58 11
B D)5 B 1 BT AR A, B G VPN BREE G I B A iy o BRI, TEIX R 254 T HASTH I 46
FR100/N DL _E 85 F5 4

[0012]  ff FH LA BAPAY B Z M Cu & & SaiA AR T 8 6, st N EREE G
2nd¥EG NG, AW IR 385 , 3647 1 FORHAST 2644 F PR, 25 S nl G i Bk4%
BB 5 A (T 100/NN, 428 e a8 P SR B S AT EMEA 700

[0013] AR BHMH B2t —Fii A28, BRI B AP E ZMCuE &4, & T
A EE IR R B A A SR, E A T ERH R

[0014] P, AKHHFIEBWF.

[0015] (1) —Fh2p Sk B HREA L, BACud &0 M AT Bk Cud 4t b i) 1
[FIPAR 78 2= , HARFEAE T,

[0016]  FFiR#E& 2 S 1L H As Te.Sn.Sb.Bi.Set I &1 Fh L FI T E, AEX T 45 3
e, TR SR IR E A1 90 . 1~100 )5 & ppm, Sn<<10 )i Fppm. Sb<<10Jfi T ppm.Bi <1 Fi &
ppm.

[0017]  (2) R ik (1) Frid i 2 SR SE B HE A 28, HAHELE T, A T 384K, ik H
As<TeSn\Sb.Bi.SeH & /L1 L L HI e R E A 1191~ 1005 Eppm.

[0018]  (3) MR#fs ik (1) 5k (2) Frid i) SR 2E B HE G 46, JARIEAE T, BT iRPd: 8 2 1)
JEE50.015~0.150um.

[0019]  (4) iR ik (1) ~ 3) WME— TR IR Tk % B A 26, HAFIELE T, fEfTid
Pd#i 78 2 Lt BB EAuRIPAN A &R K2

[0020]  (5) #R4 _Lid (4) Bl (1) SRS B G 26, AR IETE T, FT IR B & AuRTPA I &
&3 % JZ 1 R FEN0.0005~0. 050um.

[0021]  (6) MR#fE ik (1) ~ B) BME— T IR (1) TR 3% B B & 28, FURREAE T, T i 2
BRIEEHE AN ZnRhInIr Pt Ga Ge P = D1RH L BRI ICER , AN T 2R84k, firid
TCE M2 HIN0.011~1. 25 & % .

[0022]  (7) fR4fE ik (1) ~ (6) BWME—TpT iR 0 Sk 36 B G 28, HAHELE T, ik Cu
Ha UM AP, FridCuss &858 BT & 1 PAR R B0, 05~1. 2 )i & % .

[0023]  (8) #R#fE ik (1) ~ (7) BT — TR IR 1) 2 Tk 3 B B A 26, HARFIELE T, frik B2
HRIEEHIEEBP Mg CaLaF [l & 1FPLL LRI TTER , H T 2REEAR, BTk TR MK E 4
A1~ 100)5 & ppm.

[0024]  (9) #R4E ik (1) ~ (8) WME—TRTIA NI TR %E B FE A 28, HAFMEE T, fE 2
FIT I 26 202 2 THI 1) it AR EX ] 1T 15 2800 ) 0 7 &5 SR b, AN T TR B & R K B ) 1 B 224 15
FEULR (S R E R <111 > P AR L R DA AR A30~100% .

[0025]  (10) fR4E L3k (1) ~ (9) AT —TURTIR 1) S 2% B 4 6 28, HURREAE T, 72 BT
R G LR B R T AFAECu

[0026]  FRHEAK B, X T B A Cud &M R R T-Cudy 48 M F T P 78 2 11 21 S 44
BE S, B BEA RS A SN0, 1~100/f B ppmiI % H AsTeSnSb.Bi . SeH 11 &
D—FPLL BRI RS EE S iR SRR T BRI A RIS A, SR A SR
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B A

[0027] AR BHIHEA 2k, B Cudy &0 M AT T Frid Cu s &0 M B R TH I PA 7B )2
A SH SN0, 1~100)F Eppmff)ik HAs Te.Sn.Sb.Bi.SeH [ & /L 1FLL F T E,
B 8 A BN AR R BRI 5 45, Be 0 D035 ZE 30 I & PP BRI S IR =B 2R B N B BR
P A ] S

[0028]  TEANTE L2 7E o R , fn SRA% FH A A BRI 42 45, ae ok i SIICT8 FL T T2 sk , T
Pt R a1 I R v, FEER AR SR S BRI PN S AR L PA R IR BE i O 5 42 )2 W SR
FiZEk 5A1 R B T B2, STt = iR = MR8, W SO TR B & S PAIRALIDIRAS o X PAIR fL
T T BT A 2 5 B 0% 400 1) v i v Y i R A 2 5 SR T R I Cu AL 88, 48 5 R b PR A
W A= FE AL, BB 05 150 vy T = MR PR 55 Hh AR 3R B B0 I 2 6 mT SE PR AP 3 7

[0029]  54b, FE R T ERR A PAIK B 1 & & )2 , PUAAHEAR 57, DRI SR 7E BRI BRI BE 65 95
DERITE AL B AR T A R O R AR EFNAR

[0030] MR A 130°C L AHRHE B R85 % I v iim iR M R 8 N i BR B A SR 1 B2 A 5 i 42
1 SR P EE MR S HH O, ARG T4 5 2R AR, 18 HH As < Te SnSbBi SeH 1) &/ 15
DL BRI e R IR A1 80 . 1 & ppm A b, fLiE 0. 5 & ppmbh I, AR 1% A 15 & ppm A
bRk N1 5B Eppnbd E 2B Eppmbd b\ 2.5 Eppmbd b B35 Eppmbd L.
[0031] B T AARZE B 1 /M 72 (1) SR g RS HR) 70 T B 38 A8 & (C1) - fEHASTVY:
M 2RI 130°C AR FE N85 % I i M VB R 3 R, & P 28 I C LK A i LA &0 1
(C1-) MV QD AEA B A Y EENCuE G L SALBRES THIE T, iR
Cu/AMEEF A E T iR, WCuFIALAE L H#, S &2 T8 4 J& (a1 46 A ) CugAl 4. CugA s
K55 B 1k, o T ACEEAREAR R it i S A T 24T 8 ol , B U S T SR I BRI
FECuZ LA PAW 7 2 IS LT , #78 A PAII Cuk S5 A1 H A2 1R 424 FL TR B N Cu/ Pk AL J2 /A1
XFEIISEH , S5A B $ 8 )21 CuZB AL , BR AR CuoA L4 B 1AL A 4 ) AL B k) L (H 423K
F W24 v B SR I il S R A B R B B TS EA R

[0032] 5 bAEXT, vT LAIA 9, 4 SR04 BH AR RE 4 78 A PA ) Cutle & 26 2 Fil e 2k H
As\Te.Sn.Sb.Bi.SeH & /D1FILL BRI TG , A #2650 1) CuoA a4 & [ 4k & W1 A Al
Wt — 25 J R A o a0 SRS I R IR B SE R, W AE T BRI , S50 1 Cu 5 45 78 J2 I Pd
) 5 Tk TR AR, S T e MR e A, DL B 35 2 8 R R B A AL TR PR AL o IR, F Pd
AN JZ 1 SR (1) $0 1| Cu RTA L AH L4 85 RUCR a3k — 20 3, 25 SREHE DU BRI C 1L ) A F T & Js ot
CuoALafI A= B Bk /D , BR B A 3 B i I BB A BE N A AT SR AR

[0033]  7E HAGCut &M AL KT Cuds &0 RN PAR 78 2 33 1M MR 41 75 B AE FiTik Pd
Y78 R R T B A B S AuRIPAI R B G 8 2 I AR R B A, an SR a0 JE R AR AT I B AR B
IR K AALI, LS M I CurE g 7 )2 3R K & & 2 R il A BOEE M 8 Re g (i Cu B iA 4%
(1) 5 2 T T A6 B 3 T A7 7E Cue [RI UL, PEAR R BH v A B PR B2 6 28 1) B 3R THI A7 AECu

[0034] 4 & B ASFEAEME A PARICul & 26 5 A M2 EAUAs < Te Sn.Sb.Bi . Se &
N an SRk T A A G B R A7 AECu, A #2550 1 CuoA 1o 4 & TR 46 & W ) Ae i g —
MG o 7E 45 7 A PA Cutle & 42 5 A FLE & As  Te .S SbBi SeffI &L T~ , Wik it
M AE 261 S R A7 AECu, MBI 26 4 & As W Te .SnSb.Bi.Se SCulfI A ELAE H,
TEFABTY BT 2 (i BEFABSR THI I PAR AL, , BREE & 5 T 1 Py A 2 B 0 38 3 2 L p b, 2 £
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PA AL 245 SR H0 1 Cu AIA LA B4 B R a3t — 2P 395 , PICTAN A FH T 45 2 JB5 il 1) CuoA 14
() A2 BRI D, BRI R iR R A R N R A TR DR A

[0035] £ | FH Ak B FE 1 e 1 2 B I o 5 2R 1 R T W), 4n SRR 3R TR 0+ Cu, DU AT L 458
TER R AT ECu, BE W R 5 _F IR o i3k, W SR AHXS T # i & el R & )&t &, Cu
WP R LE % UL b, DT RE B8 U< i 32 300 HS B o v et e S A 58 I Bk 3 4 6 vl Sk
2w S, DR A e o« MM i A B N BRI A3 e S T St s B 3R s W
RO R AR TR SR RRI NS E LR, CkEEMRIE RN . 5T % UL b, #E—2B
HN2E T % LA B2 55T % LA B B3 JE T % A b o AN, AT 28 2 T ) L A A P PR
A T o AT < A0 82 2 0 4688 FH 5 i T 2 R W st HR A 5 ARG TR R 2R B 3R THT 1) &
TeE, CuiRFELIE NS0 JEF % LA, EALIE 455+ % LT, #E— PRk H40)E 1 % LA
35T % LR B30T % LA T

[0036]  EMGA TRl , B, 1 7E 2 M 7728 Cutly e it R B0, , 76 0B ) Cuff) 4l B2 AR ) 1
W (BIAN3NEAR) N B0, 4 2 Cult 46 B 9 aNLL T AR 10 T 5 S 25 3 S 3

[0037]  EH 7R 2RI B R T AF AECURy SR I ER B & S 7E s i VA B N i e A ] S 1 4
B ROR , RS M E B AIASs Te Sn.Sb.Bi . SefI A K B & LT G 1) AEAS & X e
TR B — R A PA Cute & 4erh , 7R BRI G A0 el iR VB A B T 42 & W 52 1 77 T 15
ANB WA B TIBRE R H i R o ANl , A A X TT RN — R A PRI Culi & 42,
T PR R A 2R I R TR AF (E Cu, B 3R 1 P U M BB AL 18 B AIC, 126 42 s FH 75 v B
Ko Roh, B 2 MR AEFABR s , BRIIIR 25 Zy %At o T3 A1 » A W% 2 5 P S A ) A )
[0038]  EHPEEE &Lk E R M AFECuTy K I _EIR SR, FAEAR K MBS &, P E E N
$5c 2 THT PR R 00~ AL B Au P IR 4o 3 B2 J2 DR B 3 T 4D 135 0 T 408 ) A9 b 52 T HH R

[0039]  FEIL , B 3R 1M1 A2 T8 75 AN St il 3 S5 RS T, R AR L 7~ R ol 25 2 e 1) 1) 42
A LR AR X 3

[0040] 55— 5T , NTS B R U FIFABJE AR 310 75 21 R 4 09 BREE S P 0 A R, 2R (1)
R TC R E AT N100 B Eppmbh T, & N95 B Eppmbh T .90 B & ppmbA T 85 )i &
ppmbA T B 80 Fi EppmblA o 534k, 7ESn Shifk B I 10 5 & ppmI T 175t « B E B1 R FE R I 1)
s ppmff LR, FABTEIR AR S AN R, K i@ i % Sn<< 10 fii E:ppm Sb<<10 Jfi & ppm . Bi <1 Jifi
T ppm, B8 B INSCEFABIIR , (R TT0 e e o 3t 177, 3 3k K Se iR FE 12 4 . 9 i SrppmbA T , A 5 i3t
— D IGEFABTEAR BB S, DRI T SR

[0041]  ZEAEHE S & As Te.Sn.Sb.Bi.Selt, A% FfHCuts bt vh &4 X L e & (1)
T35 I L T 3R B A T Cuslo M B SR THI 1T 256 TR 7 V5 R IR b 7 VR B R % K #5 ER A K
A IR o T IR 28 B 20 IS I B &, DRI S I v 11 A8 4k (variation) |7 AR
FEFERITEE N, REE A 1 1R BV Y Ry, B RE 0% ISR

[0042]  FEARKBHIE A L, WEE 3 — 2D 08 42 30 F e 4 BT LR 1 i R VR A 358 T 1)
BRI TR H) A TSRO A R, PAR B = 1 R FE IR D90 . 015umbL F, B 240 . 02um
PLE, #E—20 4% 0. 025umbA_F.0.03umbh _F 0. 035umbA | .0.04umbA_F.0.045umbk | 8
0.05umbh b o 55— T , 15 2 R B FIFABIIR WL i Hi A PARE 78 2 1 JE B AR 16 90 . 1501m
PLF, B4 50 . 140umbA R .0, 130umbA R .0.120umbA R 0. 110umbA F . BZ0. 100umbA R,
[0043] X k4G & BICud &0 PAME B 2 1) 8 SCHAT WA - Cuds &6 M S5Pdk 78 |2
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) 320 5 DA P FEE A 7 v SR ) 5 o WG PAIR B R 50 51 %6 FAL B AR NI AL, K PAIK FE 50 JiR
T % UL I X 300 e AP 7R 2, FPAR BEAR T-50 J5 1 %6 1 X 3800 58 A Cufr 854 - AR
P2 T AEPA#E 7 2 A W SR PAR B S50 57 1 %6 DAL U AT ER P4t 78 J2 10 45 /43 B REME 1 24
R PAYE 78 2 0] DLAL B AP 2 1 DX 38k PA AN Cu e 28 16 % 5 T b LA IR B 1o 5 1)
X 35 FEPAHY 78 2 H  FA 2R B0 55 1) DX 3T R 1) Jir DR 2 Al o )3 T A 1) 4 A 2
5, PAFICUl) SR T8 B E A R B v, IR BERA B 2 R AR IR BE 7 1) IRk AR AR FE R
0. 1umAy10mol % LA b o 3t 1 , PA 4l 78 2 mT DABL 35 AN m ke e i) 2% I

[0044] A BRI G 42, nT LAEPA S 78 2 I 3R TH I8 H A 0 & AufIPA ) & &3R8 = Bt
ARAMEA LR — DIt EmEA T M, I LRt s i A1k .

[0045] X iR 2R A B AuRIPA ) & 4 38 J R IR 8 SCHEAT BEBH o A3 AuFIPd 1) & 42 3R
J )72 5PA# 8 7 1 34 57 LA Auii BE R R SR HIE A Auik FE N LOJE - %6 AL BAE A 7, 4%
Audf BN 10JE 1 % LA B IX 38 ) 58 L& Au P & 43 2 B Auik BEAR T 102 7 % 1)
X 355 58 APAH 7 J2 o 4, B PAIR FE 50 5% L BRI X 38, R BAEAE10 55 % 1)
Au, B H5E R AL S AuFIPA R & 4238 K2 o AR 2 B T W SR Auik B8 Bl ik FE S L, U e
% B AUZR 7 J2 10 45 M A A5 R M P 5038 3R o B S AP & & 3R R JE N Au-PA & &, B 45
B Er AuFIPATE 2R 14 R B 7 1) b 5 A A B A B 1 IX 3 ) 15 0« RS B8 LA A BB B 1) [X
S A X PR A 0L o B A Au NP ) & 3R R R AR I B 8 B R B FE I X 38 FE B
AuRTPA )& 3R 7 2 A AR B0 B 110 X 3 B ) Jir DAL bl T 3t )3 T 3 R 1 #vde
A AuRTPAIE) SR 79 B HE T , B AuRTPA K] A 4538 B2 )2 R A& 48 A v 38 4 1) 2% R
[0046]  FEARKWIRIEEA L, B & AP A &R K Z , e 5Pdl 8 JZ N T2
8 AURIPAI & & 3R % 2 PARE 78 J2  Cufy 0 M 2 0] () 8 5 L F R B2 A B O Pl 78
E AL AURIPA & &R ERI RS ik, AR B LR SR g e M EIR
UF B A PR WL A R B0 B AuRIPA IR & 4 3K B2 2 1 B BE AL 3% 290 . 0005um b |, BE AR %
90.001umbA _F.0.002umbA I .80, 003umbL | o A s 75 2 K 4F B FABFZ IR W A5 H
K, ALEAUKIPA & &8 200 S B E 0. 050umbL T, B 0. 045umbL 0. 040um
PR £0.035umbL R VB0 . 030umbA o FE 35, B0 & AuIPA I & 4 3R F2 2, BE 18K F 5P 78 )2
(T BT R R R I 7 V2T o

[0047]  FEAE N SRS B 4P 52 1 SBAR Mg CREW AR B0 B Rk e AR IDE 71 o Ak Jo AR IG5
HARSAIY WRE ST GE £ 8 MEEERER, ke it m SR &R
(1) Y o 3T, 70 SR B I 1R ) S 1 T ) ZE R o SRS VBRSNS
BUN S TN B B A e AR IDE R o S AR i A BT 3 (R0, FEHASTHR RR B 26 A RI130°C 2 45
AL B AR BAELT5C LA E (B14n175°C ~200°C) f) £ T A P 23 B He ke . 1 HL, 4n
RAE1T5°C UL B & iR I 2 H B 5 Cudgz fid, I Culy 85 i AR 43 R 2, A2 BB A4 (CusS)
A (Cul) o W AEAT FHCUIE & B > T4 25 B v i A Culf JB ik, DUV ARE: 3t o R 22 50 ) 42
A FEE S R

[0048]  YEAVMMAELTOC LA EH) iR PR T I Bk B 0 -5 T SEPER 773, 7] R HHTS
(High Temperature Storage Test) (Rl B IR - Xf 2 & T = I S PR I
it » N0 5 BRSSP EL LA P 20 6 AR Ak L BRI 52 BR300 BY Do FE I 28 1 AR 4k, R SR VA
BRGNS DR, AR R M SRR B, 2R AELT5°C~200 CHIHTSH ]

7
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BRGNS

[0049] ik : A K B 2 b B3 3% AN W ZnRh In  Ir Pt Ga.Ge T i & /D LR DL Ff#)
TR FXT T 2R IR, BT iR JC R IR FE 4 HIN0. 011 ~1. 2Jli 8 % B RE AR B H & 2R IE &
HIXETU R, BREES TR RIAE NEE S 2 A, 175°C UL ERHTSH 1) Gl - A
HCGEBREE S AR SR N S AT R CRERIAZ 175°C UL ERIHTSH I 40 LR K
KN T- 2R B2 A4, ik 70 22 1M 43 B 16 90 . 011 B & %6 LA b, AR 90, 020 Fi & % LA |,
HE— D% 0. 030 & % PL 1 .0. 050 i & % LA 1 .0. 070 i & % LA _F.0.090 5 & % LA L.
0.10F & % LA 0. 1555 % LA b 810. 20 Fi & % PA b o A5 21 R 4 I FABTE AR (R A0 A5 4111
P 2 B A AL S B G PR ) R AR L K, AR T 4 A, Bl o 2= VR B 29 A
N2 E %G LT, EARE L. 1R % AR AR KA LA E AN Zn Rh In,
Ir Pt Ga\Ge I Z R IC R ITEIL N , AT T 2R, IX B SE R AR A 1 HLIE N0 . 011~
2. 2018 % « NISCE BREZE A AE S A 5 T A vl e (KR 22 175 °C BB B HTS H (1) 1%
257) B R R AR T 2R AR, BT iR ST IR IR FE A TR 0. 011 & % B b, AR E N
0.020)f & % LA b, #E— 2543 80, 030 i & % LA 1 .0. 050 i & % LA _F.0.070 5 & % LA L.
0.090f5i & % LA 0. 1055 % LL 1. 0. 15 )i % LA [ 50. 20 51 % DL o A SR 4 i
FABJEZ PRI M A5t 40 1) 42 2 10 A i A0 - 00 s B4 A ) PR AT KD U O 5 DG T~ B4,
BICEREIRE G TRIE N2 O E % LR 1.8 % LA R B 6 % LA T o

[0050] W4k, ik : ZE A R WIS Zh , Cudr &M AL 5 Pd, Cu g 48 v T & R PA )
WIEHN0.05~1. 215 % . H itk , BE 1845 2] 5% FIANI (Zn Rh.In.Ir.Pt.Ga.Ge[)1E L [F]
FEM R AEA R I G Gerh , INESSG BREE & BB AE Rl PA B T B3 & v St (RE I 2 175
‘CLA_EHTSH R SG0) W A &, Cudy &0 A BT & I PA ) R FE AL 3% 20 . 05 )T = % LA
L ERENO IR %L B0 25 & %L EL 0.3 & %L 0.4 & % A 80, 5%
% LA b AN, AR R GF I FABT R 09 W A5 0 482 28 10 8 oA S0 ) B2 82 6 1k T PR K
W A A, Cus &M R BT & I PA IR FE L 1 2l % LA, AL I M1 . 1 i % BA
T AKRHB A 2R, @IL UL EIR S EVEEIS AN Zn Rh. In . Ir.Pt.Ga.Ge . Pd, B 42 = Fh
PRI R S BT S BE A% ok 2D 75 w5 2 B 22 28 Fh SO R B AR (1eaning) o 3X & DR, Il B2 5 4%
THIRE IR, A LN EIRE SR, BRI RIS M R T & B TE A S
Gz il it 3K H Cu e &0 Hh BT 25 I PA B IR B2 1 J7 4 5 BT 2% HR 48] st 2 5 28 7 4B T % 1, % Cu
B G M X I A T IR BE A3 AT I ¥ 5 — T i 4 M R B 3R T 1) R T TR
— 1% Cufr &M 1 DX 3t A7 R B 2 A I 5 3 o 0, 7ECu s & M AL & LA PAIR BB 1
[ X IR IE BT 5 026 28 B AT R AT 26 20 A, XS B A PR B A B 1 IX s (B 1) 9 55 7 1)
[FIPAIR & AR AL 1 FE B 2 R0 . Tum/NT-10mo 1 % 4 X 35 JEAT 94 B 43 A B AT o 56 TR FE M i
TTEAE G AT R IR

[0051]  Huh, Bl LL RS EVEE S AN ZnRh.In.Ir.Pt.Ga.Ge Pd, A< & BH 2 & 26
Rems it — B IR AR IR FE N 130°C AN B 85 % 1 i B i A BE N Bk A 3 A 54
o 1] LUK AR B 326 2630 & A F€ B IPINT Zn Rh. In. Ir.Pt.Ga.Ge P , A2
H H HH R CuoA Lo Ja& R A4 B WA 2B i 3k — B R R A v o 2430 25 X B T 2RI, SO 44 ) Cu
550578 IR PAI) ST 9K Jy Bk — AP PR AIC, BREE5 S 1 B PAIAR A0 B il 28 i R 3 L o DRI I O
FH PAYRAY JZ 7 SR IR A Cu AIA T AH B4 B0 5 SR gk — 22 1 5, HL 45 SR e 6 KR FE 9l PRI C L)
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VB T 25 55 JE3 T 1) CuoA 1) AE L , BRI A 3R 7E i B A R W T gkt — 2Dt .
[0052]  fftadk: AR B I8 4R B0 2k A B P Mg Ca La (I & /D LAILL b6 3, FEXET
LA, BTk SR R L 73 73] 9 1~ 100 5T S ppme HY M, 88 D035 1 6 T 22 26 Pl BRI 3Rz
A A I AR R o 3R A SR U R A o AT LA UCAIX 2 Tl s i Bk o %, fg
S AFER 1) 45 i RLAR TR A AL , RE A FM BRI AR T o S BREZ G 3 B IR AR L R s Bk &
ST AR I [0 TR 4 W A A REOT T 2R A4, BT i oG 28 R B 43 il AR 3k 1 i i ppm b b, 56
ik v2 i Eppmbd b\ 35 Eppmbd b 45T Eppmbh b 855 & ppmbL b o AAHIER I AE FTAL
P BR 42 A B 00508 P 505 R UL S H A, ARG TR, ik 7 22 (9 B2 49 il AR S 100 i &
ppmbd T, AR L 995 B Eppmbd T 90 B Eppmbd T .85 i Eppmbd T 8805 & ppmbh . 7£
AR A 2B Bk B P Mg CaLaF [ Z FOC R IB LT , ABXS T 2R84k, IX 2L 0 R
(9 B G TR 2 1~ 100 5T 2 ppm .o M 25035 BR300 R AR B S0 Bk G 3 T AR
TEME T8 R H s ARG T 2634, BT IR JC R IR B A TR IE N 1 i SR ppm LA b, BB 25
fppmbA b 3 Eppmbh b 4 S ppmbd b E5 T S ppmbA o F A5, AT ER R AR A | 0]
BREE A0 A BRI 0 R A T 2R A, BT IR Je R IR E A TR 990 5 & ppm A
T80 & ppmbh T BL70 i Eppmbh T o

[0053] S T-Pd# 7 2 6L AuRIPAIW) & 43K B 2 HIR B 20 BT  Cu s &0 FR I PA ) R
GIMT 120 R PR S 5 M2 G 2R 1 SR THD 1) R B 7 1) B — T3k AT A BT () 5 4, B (S 46 A
TH] 5 HA T 3EAT 2890 BT s 2 BT S5 1 5 12 A 3 o FH T X By B A i () 2 i 36 B, v LARI
A Y - B R B S Y T SRR R BT S A I AR T RE I A T S B L BE B X
SR HT 8 B T 2R B W AR AR D Al SR T B 1 i T AR AU B L S
Tl ZELE o T A4 H As . TeSnSb.Bi.Se Ni.Zn.Rh.In.Ir.Pt.Ga.Ge.B.P.Mg.Ca.
LaZ& [ 43 A1, iT AR B TCP A S 6 1% 73 25 B L TCP i & 70 M 25 B Rk i Aol 2 & 46 i
PR T AR T A BRIV VB B 2R B A b B 25 1) 6 2 (R 9 P TR AS U 1

[0054]  FEA K BH AR I — S it 5 b, 75 0 X 24 24 20 THI 114 o AR B 1 T 2 2810 1 3000 7 %
Forp, M A K T 1R A E ZE N5 FE LR B AR AR B A <111 > B A7 FELL R DA AL R
THR30~100% o 7% S 77 30 H , BE W38 i PR T B RN o5 76 /=0 25 B 22 26 Hp B LR 1)
IRBS ) BB, I H RS U8 B AR IR B 50 5 0 30 20 o 32X A p T SR 3R T o AR B 1) — 50, U %o 6 )
AT ST 3G 58 , I S0 1R AR T, R RE A AR AN R o WA HIMETREAS B 00
R IR SRR <111> AL R DA R T ALk 935 % LA, it — 2B Atk 940 % LA
F.45% L F.50% L b\ 8i55% DA L.

[0055]  (iilli /792%)

[0056] 2 , X AR BH I i it 7 =00 Je I B2 A 2 1) il it g R AT U B L B A 2R R it o)
i TS EICuE S G, LR ALK, TR Pdpi 7 )2 AufZ , BT A E S 2 b
I 7E T S PA 78 )2 AuE 2 5 JEAT B 22 FARAL 3 6 Cufr 400 1 1l 75 v W P 78
JZ VBB AURIPAR & 43R 7 R T BT 15 #Vb 3 5 vE - T VR B

[0057]  FHT &M Cus &, 2 ik A IR Cu RS I o6 28 — 2 ki 4h , 158 FL B[ 1
FRRNET X THEAL, v LUR FE IO A S s A #A s s BRI 48 8 1 7 1h RS H R
AN O2Ho B8 SR, DL 7E 3L 23 SRR A T N B P U AT 1 4L

[0058]  FECu® &M ) R T P T8 2 AuE I 5 6, A5 W 02: . 280500 IA i 45 . %

9



CN 111276459 A W OB P 8/19 1T

BOF AT DL, FH H R 02 T AR O P AT AR 70 o SRR O ko B DR B ) R
PR TR, 5 AR A M R 1 T o H AR B VAR, o RO B R AL R Y, 7
JEEEE B L N ACK B RO 2 0% 1 (BE R ERIB N, R B A 5P
B b I it s o 7R B A AU

[0059]  FEZEAEL AR, u] DL IR i B vk L A 2R SR HE Y Bt L A4 B8R CVD &R
A EE R o B e 07, AR ETE BPA# 7 JZ  AuJ= 5 BITE Ve, AN FHAE O BRI 2R 18
MR/

[0060] IS TETE PA T 2 AujZ 2 Ja AT AL B, PA#E 78 2 P A AuZ R 8L, TE GRS
TAURIPAI) & K B 7 AT DL IR IUE B A S AuRIPAI & &R JE , T AN 2 1E T BiAu
JZ 2 J5 I A IR TE B B AuFIPA I & &R 2

[0061] S T-Pd# 7 2 6L AuRIPA) & & 3K B Z T B, T 22 B e 4 24 42 8 1B i it
1T TR 710 FITETE B T AR I Cu e &0 B JE 3k $i 22 B 31 H ARk 42 9 1k 1 7 794 1)
ARAR] 7 V2R R A R o FEHIT & [ 7E B 2642 N L R PA 78 2 - B3 AuFIP 1) & & 3R B 2 1
UL, il | o BUE P SRR (] 8 o 7F J5 8 K PA B 78 = L B3 AuRIPd N & e R B2 = S 22
HEREOLT , AEHCud &0 I % G M s s BRI AR & TR ki BAx ], wT
ZEH X T iR A LRATI Cus 000, — 1A 2 A8 L M A B0V VR I S A i ol — S T ik
PA#EFE 2 00 B AuRIPAI) & 4 3R B2 2 775 B, KLY Cu s & O M IR IBTE HE AR S B
L AR IA TP R TE P 7 2 B B Au TP I & 3R 2 2 SR JE e 4R 00 AT 4 22 1Tk B e A4 2%
BRIk 5%,

[0062] TR P 7 2 L& AuFIPA ) & 43R 2 i » A B BEAT kb 2 o a3k g AT #ib 2
FEAE AUFIPAI) & 4K 2 PARTE )2 . Cutr &0 8 2 18] J& T3 T Y B, B 5w,
IAERE e M HI 0 Trb L5 AuRIPA ) & & 3R B2 = PR JZ B R AR - g | X B2
BRI N T B 1IE KRR HIR O, PRIEAE B 25 R E AT N 1 PR 14T #A A 3
[0063] LI A ids , JH sk 1 8 o) 4 o 208 S b P 7 A A A B AN/ B K AR B 11 2% A 5 S 1)
Cull i 4 AP B S I PA 9 78 2 S AuRIPA R A &2 TR I 8L, BE i Cu ik B A 261
$pc 2 THI M T ASE f5 38 T A7 AE Cu o /E 9 T i R T AR AECult) $ b 3, i e ik, w] LAASE A AT
TE R & AuRTPAI & 43R K7 2 I AWK B 7R 3EAT T TR B 6 4 3R B 2 1 #A A 38R 3 3o o
PRI AD IR RN 1] , B 0% fa fi% 328 11 A7 AE Cu BN 5% 328 T A7 7E Cu 330110 , RS W8 45 fe 6 T
(1) Cuidk & 1 5 9 B e Y L (191, 1~ 50 5~ %6 BRIV ) ot mT DU I 7R T il 438 7 2 B
PAANHEAT B A EE R AS Cu ) B R T 5

[0064]  4NEG AR, FEAF SR TP & A As Te.Sn.Sb.Bi.Self , N8R Ff# Cuitsbt vh & 41X
SE TG 7V X B U R T T CulM BB 2 I 1 55 A8 1 7 v v B R e 7 V2 e 8 U 4%
IR AR B RS 6 TN W Zn Rh. In. Ir.Pt.Ga.Ge B P.Mg.Ca.Lath j& [F FELF .

[0065] {2 B3 By IS N5 ¥, B (AR R 2 U5 VR N B Cu s &M I RS G 4 LR ) 7
V5 o A1 e v 2 B P R AN IR A Jn R SRR N AR SRR AT RR L AN e R AR E S R
ARSI TR IR S A, AT G NG E ARk BEYE L 1) 3R B Ay B B 1
LA HARIR R B3R o JC R R AE AR IR, ZEAR 3R 1) — AN St =X, A e B 1 42
HHICuE SO MR EAAs Te Sn SbBi . SeH I /D1 FHEL FITTE, AF 15BN T2k 3%
7, BRI Bt N0 . 1~100 5 & ppm, HSn<<10 5 & ppm.Sb<<10/5i Eppm.Bi <1
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B ppm o 1% BB T A% A ARV ] U A ik « 7 LAt e ade B — A S 3, AR B
PBALNCuE & OM AR ENI ZnRh In Tr Pt Ga Ge (I 2= D 1R LL LRI IEE , (£ 4H
St F R, FIRTCRMIREE AT N0. 011~ 1. 2515 % o 129 5 (19 D032 1) 501 31 el i e
B AEAE ) — AN SR T 3, Cudy B B CuZ B 9 3NEL R (fEi 92NEL ) o DAAE R B 78
APAICuti & 28, WIR S VENW /A A7 AR A8 ARy R (ANBL_E) B Cwbi i 38 e £ IR
FE R Custs A IR o 5 A RF E e R AR IS & 26 Rrnlid & T A 1 i BRI FECuzll
FEARI Cuts S B DL » AT SEBIL 17 22 480 2 L BT ORI A v i e P A B IR BRI 5
(R8T o A2 HAR LI K — A skt 7 S, AR B R S 2R Cu s &M & L B B
P\Mg.Ca.La/ (i 2D TFHEL BRI TCE AN T2RBE A, EIRTa MR 70 7091 ~100 5
Eppm. IR A PLI I BUE VS A0 AT AT -

[0066]  thm] LAIE I 78 2k fi i T (13 B sl 36 AR TR 5 _EIR iy - AR 1%
THOLN AT RAFE 2 i T A A — I 1) s g N2 86 AP 3R, AT DA RBT I N 22 I T DA A\ 2
Z ALy o T EATA PAEAE T Cus N I, 7T AR A48 Jm I PAR TN N, 7T LA ] Audfe 7
JERIAURE AN, Bl BLg N B & B Ly AF 8B E 5k, B (1)

IR TR AT = FIR= AL T | (2) HEl0E GBI « (3) ZHE (T-R) ik,

(00671  ARAKERGAFITRI>BAEFRGFEQHLT, 5y
R R 3 TE 2 B K 0 VR ST AT P K TR B, BB R RS AN L b
S T LR SR TR AT — I 1) S5 N2 2 73, T LA R A S 1R T LA A FI 2
AN AT B 1 PA 3 B RO CudR VR B0, 7T DA 16 PA 3 3 JS A PAZE TR B0, 7T LA 1 Au gl % /i
FIAUZE TR B, th 7T A4 A 46 78 T

[0068]  7E{d 4R M (IR MO0 F L A icssk AT L S Fi Fi AR 325 T Fh At B T
AT 7 355 o T ARAE B 5 7 380 3 1 PR AR DA A, S T S PR R A D 4 A e
B L5 50 A 2 B B B o PR T T R A A Y B TR S JEL R L — e T
T L 1 T T B TR, 7 R R RN R T S I SR R
L2 T ol 40 T A 7, 2 R B L 75 0 4 B SR 6, O VR 50 8 YU P i 4] B T . b A
i T PR AR T D R SR TR IR — I 1) S5 N, T B B SN 22 ko T B R N 5
S TR L AT A 1 P 78 B CuZ F VR I, 7T DA i P 4 78 Ji O P25 TR 7R B, 7T DA i Aule
Ji I AU T 7, Hh T LA 00 N4 T T

(00691 7EFAEHEVE (T-20) v IR B T4« B8 26T S5 3 TR OV, ph T2 T8
FY RIS S 5 5 A 8 i AR, S PR TS e, B O . — T o5 5 2500, 194 F AR T
SRR N5 R 1 i, (L R PR A0 T 2 O VR I FEE B B 1, DRI B 3@ & A R W
I T2

[0070] 4% 2y , TT LA 7E 2 113 TR0 AE— NP 1A AN, T LS B2 4 N 22 G T L N 5
S TR L AT LA 1 PA 28 BT A CuZR T VR I, 7T LA i P A 8 J 1 P 2 T 7R I, 7T DA 14 Aus 78
Ji I AU TR, Hh 0T LA 00 N 44 0T T

(00711 A7 5 432 £ 25 26 T 60 ot A L 1 s 7450 80 0 L ALK T 4 S 4K B8 7 10 0 1 2 A 15 %
DL B PR E I << 111> 77 76 G 2R DA T AR S8 M 30 ~ 100 % F J7 34 F o B, Al 3e i 48
KPAB T T S5 B P B 2 RIAUZE 2 J2 2 JE O N .28, kA 4 3 1 b ) ELA 7 )
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PR (FEHL 22 5 1) b d AR E ) — 31 2RR) s « BARTT 5 I8 (P 78 2 TE i 2 S
S R PAH 78 J2 ANAuZR 2 J2 2 J N2 90 % LA L, BE W4 1 5 5 4 2 26 THI A i AR B )
I BT 15 200 A XS T8 A 28K B 7 1) A R 22 15 B DL B A AR ) <111 > AR FELE SR DA
TR N30% LA B ARG, D0 T3 (%) = O T il 0 2R AR T 5 i 2Rk %) /
THT I e AR X 100”7 KR

[0072] 75 M 5 £ 3% T ) s 47 H m) B, A0 346 R FH FR 738 #0407 3 7 3% (EBSDsElectron
Backscattered Diffraction) .EBSDyE E A GE M M 52 WL &2 i 1 i A B A1) , BE 0% 1] 7= 72 AH 4R
(000 5 psi 2 1) D it AR E ] (1) 22 A PR AR ALE 5 R 2 a2 & SR IR FE I 41 28, thRE I L AR
{5 L v K P St 0 8 5 AR EL )

[0073] A BHIAHE bk S 77 UFR 52 , nf DAZEAR A B 1) 32 B e Rl 9 AT 3d 4 AR
[0074] szt fa

[0075]  DATF, —7 H St ], — 320 ik A i B ) STt 77 s SR G B AT BAR UL
[0076]  (F£&H)

[0077] P4k, h R b 6 V7 ik 34T T B o A RS 1) JEL R R Cu i F 48 5 999 . 99 Ji
%L b AR AT ) 28 A I CusAs < Te Sn\SbBi\Se.Ni.Zn.Rh.In.Ir.Pt.
Ga.GePd.B.P.Mg.Ca.Laf# F4li & 5995t & % LA _F . H A5l AN A 38840 ) 44 03 A B AR 4 )
WA e SR 76 & I As . TeSn Sb.Bi.Se.Ni.Zn.Rh.In.Ir.Pt.Ga.Ge.Pd.B.P.
Mg.Ca.La, A5 2R B80S B9 20 8 A B A4 % - < FAs . Te<Sn.Sb.Bi.Se.Ni.Zn.Rh.In.
Ir.Pt.Ga\Ge Pd.B.P.MgCa-Laff¥s in, o] LA K FH B TR 3T R A BN B R B A & G
R E A/ BRI E IR E RSO, T DA R 6 B e R Cubk& 4x, F
TG UMER O B AR N E .

[0078] M HICuG & il T i FE Sk il i, R, () TR ELAR N & 3~ 6mm ) [543 7%
(0B T 4 v 2 3R, o FH v AU 7 3 2 o BN S Ar SR S T SR R i 321090~ 1300
Cfi s Hos Ak 5, AT A X R R & 3~6mmf) & & AT R IR I T, N T & ¢ 0.9~
1. 2mm J& , A AR 2 3E 47 hr 22 0 5%, | AR HE & 300~600umi) 2% . 7£ 47 22 H i
FH T3 B A T T, oz 2233 5 8 920~ 150m/ 43 B o R 1 Bk 25 28R T () S8 A, R FH 3R R 3R 4T
B e b B, S8 )5 DA 7R 56 M 1 Cufr 4 IR SR TRV REAAR I 7 SRR 1 1~ 15um 5 B P 7 )2 -
M, — BB R AEPAH B 2 FIE A 17 0.05~1. 5um/Z & (AL & AuRIPA & &8 B2 2 . o T-Pd
B B AuNPAR & e R B Z IR G, K T FARAEEGE B T T ) SR
AR G » 1l ) B #E17200~500C i #AAb 38UFNR7 22 0 T2 10 b0 1 2 B A2 20mm . J0 15 — 149
TN B AT SR — 120 A7 PR 2R DL 75 B 28 W A K e BUR 495~ 15 % o A B Ty 2 —1d
2R S b @t — 13T , — DA N B AT AR — U HEAT 2RI 45 3 N 20~200m/
Iyl FAL TR FE H200~600°C , AL TR I 18] ¥ 0. 2~1. 08D

[0079] & AREPAHEE )2 W B G BUE P4 7 2 AL B AuFIPA I & &R KR Z G
IR SRR 1 5 2 B 4 3R THI 11 A AR B ) B T 75 1) AR T 6 2R K D7 ) A 22
151 LL R [ S R B ) <111 > [ AEE L 26 (AR R)

[0080]  YEAPAH: 7 2 AL AuFIPA 1) & 4 3R B 2 IR BE 4 BT 5 & — 1R IR 3 4 B2
A 11 2 T m) R 52 7 1) DD — 30 SEE Tt AR o FE 1 BB 2 AT o AT A B R IR 2 7 1] R I FE JRR 28
K T PAME R B A S AuRIPAR SR R,
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[0081] kT Rk F -5 0 A & BI4193~98 , b Bl 1 46 3 999 . 99 Jii & % LA _E 1
Cu, JBid 7E L3 TR, SR B 95922 /#As . Te .Sn.Sb.Bi.Se & & T 4K, Nl & H
KL TLER R, FER 15 & RIS i7 2, RTF AR R E199~109, iId#h “bi
2 RFRI-1~FR 1419430 UL LR 151 “Br s 778" A2 rh it 808 O 1617, 4B
A A A As Te Sn.Sb.Bi.Se.

[0082] KT FiRF1-5 10801 A K BI199~ 109 F L1314 , A8 5 45 26 1) B R HI A
TECu. R, 7E R 1-5H & “LR R Cudlk 7 A2, 08k 7 A AR E R TR i 2 B I e B A 4
F10) 2 T T 75 2] 1) 25 T o 38 ok 3 00 4 15 2 P A Ak R 33 8 ARV ), T e o 2 T 8 S8 R P 1)
Cue RTRI-1~R 1443 UL SR 1-51 “LR 3R I Cudk ™ #2211, &R & A
$5 R T A7 AECul) FAAL B 2% A2, RS R FH ARk vl 1 R 1 2 B 3 A A I H Cu

[0083] K IR AP BRI H B 5 i I M s TR 1-1~ 3K 1-5.,
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