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L PSR s G4, B Cur &M A K T Frik Cufs 0 T SR T Pd it
B2, AT,

Rk 5 25 A 128 F AsTe P ZE /D LRI TR AN T 203844, Btk [ As Terh iy 2 /b
LRGBS T 100 5 s ppmb A |

HEGS T 203844, AsTC R 6 . 25 ftppmbA b, 5k, AR08 4K Te e R
KT-2J5ippme.

2 ARIEAUR ER Bk 192 S B TR A 26, FURRIEAE T AR T 2R B8 0k, 6 I As \Te
FRR D IR C R S 1 80 B i ppmbA T s

3 ARIEAUR BESR Bk (- SR B T G 4k, FURFIEAE T, A TR BB R, AsTT 1Y
MW EE 1050 ppmbd F.

4 ARPEAURER Pk (1 - ke B T G 4k, FURFIEAE T A TR B4R, AsTT 2T
1250 ppmbd F.

5 ARIEAUR BER Bk (- SR B T G 4k, FURFIEAE T, A TR B R, TeTu 211
WP M2 . 5)5E ppmbA Lo

6 AR R BRI Bk (R - S R B T G 4k, FURFIEAE T, A TR B R, TeTu 11
W FE 3T ppmlA T

T ARIEAUF ZR L Frak (1 - R R B e A 2%, HURHEAE T fE N b e S b T
(R AR T 2R BRI A 1129100 5T ppmbA FIYTC L, I8 B 2% FI Sn Sb\Bi Se [ />
Uiz, ., B S Sy E &0 N, Sn<105T & ppm, /EEL 5 SIS HL I, Sb<10/5iEppm, 7
BEBINEHL N, Bi<1JiEppm.

8 ARIEAUFN ER LFrak (1) - SRR B B 5 4%, FURFIEAE T, BTk PA 78 2 1R L
0.015~0.150um.

9 ARIEALF) ER SFrak (1) - SRR B B 5 4%, FURFIEAE T, Tk PA 7 JE 1R L
0.02umpL | .

10 ARFEAUR ZR STk (1) - ke B i 5 4, FLFRFIEAE T, Ik PA s 78 2T L
0.03umbA I

11 ARFEAUR ZR STk [ - ke B e 5 4%, FLRFIEAE T, Irik PA s 78 2T L
0.100umPA F .

12 ARFEAURESR Pk (- Sk B 5 4 FARIEAE T, A rik PA 75 2 il
AAEAFIPAEERLE.

13 AU R 1 2R (1) - SR B A 2%, FLRHIEAE T, rd (2 7 AuRnPdI &
I E I 5900005 ~ 0. 050um.

14 ARAEAUR R 1 2FR (1) - SR B A 2%, FLRHIEAE T, ik (2 7 AuRnPd I &
TR EMIEE/0.001umPA .

15 AR IR 1 2FR (1 SR B A 2%, FLRHIEAE T, ik (2 7 AuRnPdI) &
TR E IR /0.002umPA F.

16 AR R 1 2FR (1) - SR B A 2%, FLRHIEAE T, Prd (7 AuRnPdI) &
FBZ AR 0. 030pumbh e

17 ARPEARZR Lk (- S B S 4 FIEE T, I B A e & Ak A
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Ni.Zn.Rh.In.Ir.Pt.Ga.GeH[{JZE/D1Fh 2, AN T 28K, priR e HNi Zn Rh.In.Ir.
Pt.Ga.GeH Iz /D URT I 43 720,011 ~ 1. 2518 %

18 AR PEAF SR 1T Hrak (1) - AR RE i T3 5 2%, FURHIEAE T, AR T2 8k, vt ke
HNi.Zn.Rh.In.Ir.Pt.Ga.Ge I [{JZE/ D IUFIIC RIS 3 M0 . 03051 % LA L.

19 AR PEACH B2 R 1Tk (1) - AR RE e T3 5 2%, FURHIEAE T, AR T2 8k, v ke
FINi.Zn.Rh.In.Ir.Pt.Ga.GeH[{)Z /D IR C IR 4 B0, 0505 % DL L.

20 ARSEAR ZR 17 R iR (12 ok B B G 28, FURFIEAE T, AN T 20384, ik s
FINi.Zn.Rh.In.Ir.Pt.Ga.GeH[{)Z /D IR C IR S B0, 0705 % DL L.

21 AR SR TR 1 SRR TG 28, FURFIEAE T, iR Cu i UM 2 AP
BTk Cuts U FR BT 2 IPA IR SR 0. 05 ~ 1. 251 %

22 ARIEAR EOR LR - SR B 5 4%, FURFIEAE T, T e S e S ik H
B.P.Mg.Ca.LaHfR /D 1URoC 2, AR T2 384, iRk B P Mg Ca.Larh [y /D IR L 2%
(L9331 ~ 1005t ppm.

23 ARIEAR ZOR LTk (- SRR TR 5 2%, FURFIEAE T+, 70 e P ik B 5 26 3
(1) ety PAER ] T A 2 I 25 SR b AR TP e S 20 K BT Tl A 22 15 FE LA M 1R b A
[ <111> /AL L2 LA R T8 30 ~ 100 % .

24 ARIEAUR ER 23 AT iR 1 iAok B G 28 FURFIEAE T, Frik i Rl < 111>
MIFEAEEE 3 50 % DA L

25 ARIEAF ZR L ~ 244 — TR [0 - AR RE T3 A 2%, HURHIEAE T, fEFrik B2
H RN A [ 711 Cu.
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Iil-

FFHRERESL

[0001]  ZCHHEE Hiils H 2015429 H18H  HI1E 5 4201580002533 .6« & HH A F5h “-5
PR B S 27 R E L R FER o K H 1

B Gt
[0002] LWL Ky 75 AR TTH: bR RUBRRT IR 5 2k 258 FRL R Ay £ B ) A R 12
TR - ke B R 2k

BHEEAR

[0003]  BLTE, fF N3-S LR 5AMT 51 L2 SR S E G4
CA IR LR , B AR 15 ~ 50um A FOANER 3 A 3 & 7 1 — B H FE
P AR 3T 2, P P T 5 R R & 4l 2 s T B Bans T
SO ANES L2 MR RS i H I N\ 2 Ao InAARE , R T
5K JIJERCER (FAB:FreeAir Ball, o233 UER) &, fﬁﬁﬂ?mwfﬁrﬁf THE150°C ~ 300°CB/J
JEEIN A T B SR TTHRI AR b (DL PR ERERS) 85  JEROAE (Loop) 2 &, #4
RS TN S MR AR CL OB S e s ﬁ%m#ﬁ‘ﬂﬁimﬁk
R HAR AT A FHTES 138 AL T PAAL R AR S B HUAR S5 A4 , SN0 5 |2 M) F AR
Tu@ﬂ%ﬁﬂmuﬁmg): PEPA 2 AR S5 S

[0004] AR B AR R AwR S, (R ALST i A ALy, BN Culy TAEIEAE
et oy — EE,MLEEEEEGEEZJJ/mi RGN MO 5, R 4T R i,
X MAu] Cul AR R R AR

[0005]  SCT-Cute gk, & TEHjT@JEHmﬁEf Cu (4 :99. 99 1 % DA 1) FCufiz 52k (il
w1, LRISCHERD «Cu5AuAHEL B G I i, A & T SEE BRI MR B S M S
ZER AL AN B 1 Cukse S 2R SR T A 5 1k, 42 T FAuL Ag Pt Pd\Ni.Co.Cr.Ti%
B EE Cw CM R 454 (LRI SCHR2) « BN, EEH T FECW M R T B Pd , F-4
21 FHAu AgCusl A W& S BB R 458 (4R SCRk3)

[0006]  7ESCHERICHk

[0007] RISk

[0008] LISk : H AVRFHIE61-485435 2 4%

[0009]  LHSCHR2 : H AKFI12005-167020 534K

[0010]  LRISCHik3 : HAKFT2012-36490 534

ZAAS

[0011]  ZEa s & 5 — AU A AHEL , BORAE T IS il = A BRI N e & ml &
Vi o 5 AR R RS 55 AR R S I BR R 5 B e & A am B i R I IR G 42 1 4L
RIPPAY il e AT I I & TSR 5 i, AR U RGRPEI WA J5 7% , ATHAST (Highly
Accelerated Temperature and Humidity Stress Test) (i =i IS e = 14e) o 15 %
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FHHAS TR PP BR B G i & P REE RIS 00 N B0 IO BR B A B A 85 TS 130°C
AER R B 2R 85 % I e i e EASE H I B 5 8 1 P BEL(E O R AR A sl e BR B 501
SIS AN AR, PP BRI & A o Bl , ZEXAEII S5 N IIHASTHH 46
FR100/NS LA IEA iy

[0012]  fili FIDAMEI A PA# B 2 Cue S 2R S 4iAL AR T, Is i 5 M ERER
2nd$ A MR, IR SEM IR E 565, U T T RHASTEA: T T, 45 3 7T R0 I Bk
BB A A7 T 100/, ZE 3 A T BRI P2 5 AT SEtdE A58 0

[0013]  ACLHAN H R R b —Fie ek, R AE R A PAi B JZ1Cule 528 G5 T
ot A AR N IEREE GBI A A e bE G S T R AU

[0014] B ACK AR 541 N

[0015] (1) —Fhf- Sk B a2k, A Cutr &M RTE T iR Cu s 4 B R 2 1
[IPA#E =, HRFIEAE T,

[0016] T k&4 1% FlAs TeSn.Sb.Bi.SeH = /D IFILA_FIIC 3R A T 263
A, AT e R IR E 5 1180 1 ~ 10057t ppm, Sn < 105 it ppm Sb<< 10 5 it ppm . Bi < 1 JiT it
pPpmo.

[0017]  (2) AR ik (1) Prad i SRR B G 4R, FRRIEAE T AR T4k, e F
As\Te\Sn.Sb.Bi.SeH [/ DIFIPL FITT RIS 1101 ~ 10051 ppm.

[0018]  (3) AR#fE Lok (1) Bk (2) BTk - Sk B B & 2%, FLRHIEAE T, IR Pd B 21
J5 590015 ~ 0. 150um.

[0019] () AR#fE Bk (1) ~ ) E—TRT R - SR B e & 2%, RIS T, e Pk
PA# = A A B & AUIPA &SR =

[0020]  (5) M4 ik (4) Frak g ik B e 5 4%, FLRRIEAE T, B iR 8 5 AulIPd I &
G E I 40,0005 ~ 0. 050um.

[0021]  (6) AR Lok (1) ~ (B) AE—TFT IR Y-S e B e 2%, FURRIEAE T, Piridk 2
GRS AT ANV ZnRh In  Ir Pt Ga Ge /D IFDL I e 2, ARG T 203844, frik
JUAMIMREE S B M0.011 ~ 1. 251 %

[0022]  (7) AR#fE ok (1) ~ (6) FAE—TRT R - SR B B & 2%, FLRFIEAE T, Bk Cu
G OM AP, BTk Cuts G toM BT & PR B0 0. 05 ~ 1. 2J57H: %

[0023]  (8) AR Lok (1) ~ (7) OAE—TRT IR Y-S e B e 2, FURRIEAE T, Piridk 2
BRSO A58 FIB P Mg CaLarf )2 /D IRILA_FIITT 3R AN T 20384k, Firak oo Ik 4>
AM1 ~ 1005 ppme.

[0024]  (9) AR#fE ok (1) ~ 8) E—TFT IR Y-SR B e 2%, FLRRIEAE T, e
P A5 £ S T P A T 4 280 PO 0 o 235 SR ey, AT Pir e A R K R g T f R 22 15
JEVA B E AR < 111> P47 AE PR DA R TR 30 ~ 100 % .

[0025]  (10) AR#fE ik (1) ~ (9) WFFE—T ATk (- AR B B A 2%, FURRFIEAE T, 72T
WA LN RR A/ Cu.

[0026]  ARFEAL I, T HA Cuts S OM FE B F-Cuts U SR I 1 PA 78 )2 1) Sk
WG, B EES A G N0, 1 ~ 1005 ppmli%k FAs TeSn\Sb.Bi.SeH 1) &
D—FIPL_FITCE, BRI il i A N IR GBI & Ay, GRS ] Ak
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BRsiEs =R

[0027] AL IHRIH A 2%, A Cus SO M FTE R T Frd Cu s S OM SR T I PA B 5 2
RO A TN0. 1 ~ 1005 it ppmifJi [1As TeSn.SbBi.Se 2/ D IFIDL o0 Z .
AR IR B A R B 5 2%, BRI MGE 4 4 FH e S BT SR 1 el im Y PRSI O BR
A e G e .

[0028] AT Lo £ I AR , QR FHAC & W 5 2%, il FRSTURCRL R BCRR , A
Pty 2Rl RER O RE D, A BRI SR T A S BRI N S AL PAR IR B = 1 5 )2 - A il
FZERK S AV THE S, S et e b e, U RO PR #5 AT PR AL AR A o 1P AL
MBS , BRI mii s il v i e SUE R O Cu AL 85, (5 5 B i Ak &
P A EERRAIR , BRI it s S AR H R BR B S 3 B & AT AE PR N =

[0029]  54h, JER T ERRTAMIPAIRE S0 G2, Pra e 5, IR AR BRI A BRIk
DERITE AL A TR 2o D R AE RS S A R -

[0030] ML Dy 130°C A 285 % [ itk s Mo PR N O BR B 5 BB 4 5 At
NGRS AR LS R AN TR 2R3k, 16 1 As \Te . SnSb\BiSe 1y 2 /b 17
PA_EIoc 2RSS o0 . 1 itappmbd B, L 0. 55T ppmbA L, BE A 15T ppmbA
b2 L 5t ppmbA L 2)5 EppmbA F 2. 55 R ppmPA - 53 E ppmbA I
[0031]  {E 2 SR (AN e I R g GRS IR) , 20 1B 2800 & 50 (C) o ZEHAST R
M AR 130°C AR P2 5 85 % 1Y il i e A T, 40 B 2R i C LK iR DA S
(C1) B EHH D) AR A #E EMCu SR AT S THE oL,
Cu/ALEEE BHIHE E T i T, WICFIALAR B 1, e X TR B & 0Cu AL, . Cughl,
K 5% BN X ZRE T, T WIS I TA R U A TR il S8 & T SRR AR
HECu AP GO T, B A PAII Cutk S AL R IR A S B R Cu/Pdik b2 /AL
AR E5H , SARAHE ERICuZRAALL , BARCu AL, SR RS AL s 4l L (H 7 2%
FH A8 A AT BRI iR e T IS R IR S e A 2845 .

[0032]  S5UbARNT, FTRAIACH , dn SR anA & BHARFER 78 A7 PAI Cul A 28 20 A WU I 28 H
As.Te\Sn.Sb.Bi.SeH [z DIFLL F1yocss, WA EA A IICuAL & B R S Ak
W2 A o AR S MU X e e R, WIAEFE BRI, O ) Cu 5 8 78 )2 1Pd
(ST 5K T B8R , ST R A, DRV BE A 5 b S B Bk e 15 ST O PAIk AL« IR, P
WRAY 17 R I CuRNALAR B4 H 1 38 R dE— 20 B, 245 Sk U R C L A H i 2 8§ ikt
CugAL, A= A kD, BREE A SO it m A B 5 T SEEAS AN s o

[0033]  {EHACUHEOMFIERN T Cuts &0 R M IPA# 8 2 « AR TS Z A FrihPd
Wi 2R A A B S AP R A8 E AL I, S anjm R A TP B AL B
RGO, LEM I CufE i 78 2 SR A = o it A B b5, BRI fliCu Bk £k
) 2 T T (s e AR T AFAECu o IR PEASE B R I A R iR I /71 Cu

[0034] G & B BBFEAE #7E A PAIICudle 5 28 543 MUE 7 PJAs . Te . Sn\ SbBi . Se[¥J I
N, R B A R iR I AF A Cu, WA B2 5 H I Cu AL <3 SR IR S i A e it —
AANHII A AL A PA Cule B 26 5 e 1 JAs W Te Sn SbBi SeffU Il L T, st
ARG 2RI A A7 Cu, ME s B 26 Fh AT 11 As  Te Sn SbBi . Se 5 CulJAH G AEH,
{EFABJE BN 2 (i FEFABZR [ PR AL, , BREE & L Pk A 25 B8 i 2t W I Fh b, 1 E HR

6
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P AL T SR A I CuMIATAR BB BSR4, INIC1 R E i 25 2 R k) CugAl
HAE R D BREE A BB el e B RS N R A Pl St i — 2

[0035] /7 AR A FL - B 1 2 B e e R R TN, @ 2R A SR T A I H Cu, T AT DA
{E e IMAFAECu, B AR Pl 38R BT, A SRARG T sl e & £ R 1 4 B ot 3, Cu
WREE R LI~ % DA, T i B8 U0 S s 200 HH B i il = P A B I BRE A B & vl Sk
MER R ORI e 2E « N i i SR PR B I ER B G BB & ] S e B — D HE =
MR A TR S i RSB IT R, Cak BRI 1. 5l F % DA b, i —2 1k
e 2% LA _F 2551 % DA i3l 1~ % DA _E o 38, WAl 3R i b e A
TEPE A RATR s 0 e 2R i B T 25 A B IR D IO WS & AR T il B S R i 2R T <2 I
TR, CufR FEL e 501 % LA N, BEARSE 455 % DA I, dE—2 5 e 401 % LA B
351 % LA N B30 % LA B

[0036] (A N, B, FAE 2 A7 Cuty i R UR , 20 UM B Cul 4l AR 15
B BIAHB3NDA ) N 23, FAE Cul 2 2NLL SO0 b B g 2 52 3

[0037]  HAERE A RN R T AEAE Cutly SR IT)  BR A A il i T BN N e & ] St
EEUR R A UE B UAS JTe . Sn. SbBi \ Sel KA & W2 & ZR TR AT 11 o £ AN S5 A 16 G
TR — MRS A PN Cut A 28, AEBRE: S8 0Y Rl mr P PSR N B & nl STy 1175
ASBANA A BB m8UR « AMNABE , A B AT X BT 3R N — BB AT PA I Cu A 2%,
WA AF 4 5 2RI i A A7 AR Cu, 2R3 BT e hehm A PR B, 22 5 2R A 1 7 A b
6o AN, B2 W ZAEFABI S , BRIEAR A G5 b 34, AT B S P E e BT )
[0038]  PH{EE S AR AR AAEAECuty R IM IR SUR  fEA R B e A 2k, PAB I E 0
RIS OL AL S AuMIPAIN) &4 e B2 2 A i R IR &0 N AR R 2 I K

[0039]  fr bt , iR A FEAE A SIS S AR N, AR B - BE i e 15 0 211 42
FERRIMX .

[0040] 55— 50, M1F2] R &F IIFABIEAR «2E A3 2] R 4 (BB S PRI H A2, £ 1
ARTCRIIRIE S T 1005 ppmbA N, Lt 95 BT ppmb A I 90 5 ppmbd N 855
ppmPA T 5805 FtppmPA T o 54N, £ Sn Shifk FEHE 1 10 Ut ie ppmfFI 1/ &t 5k 5 Bi ik A 1 1T
FrppmIFHL N FABIIRA AR, IR 1 5 Sn < 105 it ppm Sb<< 10/Ji & ppm- Bi < 151
Hppm, GBI B IIMGEFABIEAR, ek « b 1T, i R Sedk BS54 . 9 & ppmb A |, BEAEIE
—DISGEFABIEAR JREE A, DRI B 2%

[0041]  FEffiE 2 & As Te . Sn.SbBi . Sellt, A1 K TH Custob Fh 25 45 1 6 o0 221
Tk X T B A T CwUW B R R T 5 15 TR R IR R R A P A A
RIS o F X 28 1 2 PR D AR it , PRLEE S I 5148 (variation) |7, ANESR
BRI 0 00, A S A a8 e R e 1 a oy, st Ae i B ISR

[0042]  FEACK A B2, WS — 2D P80 2 2l T Fh AT R ) it = J PRI B 11
EREE ARG AT SRR S &, PA 7 R IR FE A2 2450 . 015pmbA_F, BEAEZE 0. 02um
DL E,E—e10eh0. 025uml/\J\J:\0 . OBumI/\J\J:\O . 035uml/\J\J:\0 . O4umI)J\J:\0 . O45uml/\J\J:\E‘Z
0.05umbA o 55—J5 100, M1FEI R GFIOFABIEAR WS H &, PA# 78 = A L EE AL SE M0 . 150um
DU, A3 0. 140pumbPA 0. 130pumbPA R 0. 120pumPA 0. 110umPA I 2k0. 100pmPA T
[0043] X b5 &R fCuts S OM A 7 2 @ AT BH - Cufs S0 S P |2

7
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(R8P AR i B AE SR HIE o K PAIR R 051~ % [ B AE i 5L K Pdik B 50
% LA I3 H 2 W PA R i 2, PR FE A T-50 511~ % R DX 3 A 22 S Cu s bt - HAR
e T AEPA R 78 2 Fh A SR PR 50581 % LA AT Hy P 78 2 10 454915 BRIk
FTROR PR 2 0] LA UM PAIT Z I DX 8 PARICu e 2R TR B 7 T A e R 1
DX 3ok o AEPA M 7 2T, A 2R PR R A DX B 1 it R A ek s T e rh i 2
55, PAFICUl I F-2 Bl AEA R AR IR R B FRAE IR 5 0] E R FE AR A R B A A
0. 1pm>A10mol % DA I o i, PAREZE 2 AT DAL S AN ]l G ) 42 5T o
[0044] AL UARIEE AR, AT AZEPAH 8 E 1R 1A HA 2 AufIPAI &8 3R B = FR Il
AR IHR G R ARl — DI m e & AT FElE I LR ce i &1 .
[0045] X L5 4R B & AuRIPAI &5 8 3 B2 2 10 AT U - (0 S AuRTIPA I & 2 3
7 )2 5P JE 130 A DA Awk B BRI o B Auik B A 1O T % IR o FE PR il i, 4%
AR FE R 10J5T1-% DA B 5 0 A0 B AuRIPA ) A4 3 57 2 B Auik FEAI T 10 )51 % 1
DX PAwE i = o A, BV Z PAYR B 5051~ % DA X, HEAEAE 1051 % (1)
Au, B S 2 AWRTIPA I & 3R B 2 o R A& T A SR AwR B R ik YT, Uk
iy Ause K 20 45 A AR R PE G ROR o B 5 AuRTIPA I &5 R B 2 W Au-Pd &6, B0
08 AWRIPALE 2R TR T g ) b FLA kPR P ) DX IS 15 00 s IS (0 &y A 2R BB R T IX
G SLX PR O o 5 AuFIPA IR G 3R B R D 0 35 A 120 B B O X R (0 7
AURIPAR & B AR R E T, FA 2R P P A DX B A i TR Pl il o s T e v
FES  AWRIPA IR 14 8 25T , (& AuRIPAI & B3R K7 2 AT LS AR ]l i 2= BT A Cu
[0046]  {EA KA L6, (U AURIPAI & 4 R 2, GBS S PAW 7 |2 I N T
B 5 AURIPAR &5 B H7 2 PR 2  Cuts S0 2 I B 45 50 B RIS e P P g 7
2 S AP & 3R B R R B - bt , A IS e s iR A M NS BT R
YIRS RS R, A AURIPAI & 4 R K Z IR FE R 160 . 0005umbA L, B 1%
50.001pmbA 110.002umPA_F570. 003umPA L o AR 715 2 R 4O FABTE AR AW H
K AP 8 R 2 R FE 0. 050umbA N, B0, 045umPL 0. 040um
PA R 0.035umPh I 50, 030pmbA T o FE2F , S AuMIPAIY S4B 3R % = , BRIE R T 5P e =
ITERT LR BT -
[0047]  FEEN - E AN G CRER R WA B R DG o AT (I 711
HARSEVY I ST Gk &8 e aErfIfER, N aE It s SR &8
(R85 P o 0 1T, SRR B b T P R S AR T 1 7 3 - S S R s s o e
BN IS S IR ARG o SRS IS BT 2 AR , ZEHAS T HA 93t B 25 B 130°C Ay
SRS ABINRAE175°CPA F (IAn175°C ~ 200°C) 4% R A ) 23 s v ok i L, 4
FAELT5°CPA b it I B H PR S Cude i, D) Culfy B i A 13RI 2L, AL BB A b (Cu,,S)
S (Cu0) o ANIRAE A HICuBE B 2RI - SR B P R AE Cultg B ke, DU B BR B A 8 B2
AR
[0048]  {ENITMAELT0°CRA_ IR ERES I IOBREE A3 i e nT SRR 72, AT R FHTS
(High Temperature Storage Test) (il EriREE) o AT FREE T il PREEH PR IO AE
i, DU BRAZ 5 F SR A 28 AR A sl BR A5 p B DIt FE R 2 2 1k, e oty
BREE GBS 7t o AT AEK , 70 AR BT - AR E rp, BORAEL75°C ~ 200°CHIHTSHATH

8
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BRGNS T AR 5

[0049]  ffoask : AL IHIFE S &L 5158 AN < Zn\Rh\ In\ Ir Pt Ga.Ge I Z= /D 1IFPLL 11
TCZ AT EREER, B TC B NIREE 23 N0, 011 ~ 1. 2J5iH % ol it AR R RS Rin 2
AXEETO R, BRSSPSR NG A SEE 2 F, 175°CUA_EIHTS HR R BTG « DA
S BRI T i PR N 4 AT A (R A2 175°CEA_ERIHTS R R &) WS &
AR TR BBk, Pk 0 Z 0K 4 B %6 0. 01 15T % LA, BE A6 50 020515 % DA I,
P 0. 030)5TH % DA 1. 0. 050 5 E % LA I 0. 070)5 = % DL .0. 0905 & % PA I
0.10J5H % LA F.0. 1551 % LA b 850 20511 % VAt o MAF 2R 4 IFABIE AR ML - 0
B RO BT L  F AR S PR R R AR S R AN 2R 38, BT ye R 4y e
wEN L. 2T % LA N AR LT % LA B AEA LIS 2 5k FINT \Zn Rh. In,
Ir Pt Ga .Ge L FIC KNG N, AN T 2B R, IX B e R R A T HiE 0. 011 ~
2. 250 % o NS BRI A 07 iR im AR D RS AT AEE CRF A& 175°C A1 IHTSHA [ Bk
450 [ A, AR T2 8, FIT ik e 2R IR FE S 1L 0 . 01 LB % DAL, BE AL
0.020/50 6 % DA, 25tk 50. 0305 % PA_[.0. 050 515 % DL .0. 070)5 = % PL I«
0.0905i = % LA 0. 1057 & % A 0. 15/5i& % LA . uk0. 20505 % DL F o WFFEI R 41
FABJEAR WA ARl e S 2R O S AR S M R ARG W &, AN T2, Pl
WIC RIS TS 2. 05 % LA 1.8t % DA M okl. 65T % LA b

[0050] 40, ffoadk : fEA R BB A 26, Cu O B 57 Pd , Cu s it M i T &5 I P
WRIE 0,05~ 1. 25T % . L, BEE 15 2 505 FiANi . Zn . Rh. In. Ir.Pt.Ga.Ge[JIf& HilA]
FEIRUR AR AR B G 22, NBGEBREE A 307 Rl A5 I8 G AT AEE CReIl A2 175
°CPA_FIMHTSHI B S0 (MRS &, Cur 4O H BT 25 TR PA T e B AL 146 0 . 05 5T & % DA
LA N0 T E % DL E L0 25 % L 0.3 % A 0. 45T % DL .80, 5)5
5% PA 1o AN, WIS B R U P ABTEAR W~ F il 422 5 2R BE LA 3R P 5 1A O AR
ISR A, Cuts O T & PRI FE DL e L . 2505 % DA I, BEAEdE L . 15T % DA
N oA KRR B I DL A S ERIEES NI ZnRh. In . Ir.Pt.Ga.Ge Pd, BEASIE = ER
TP, B, BRI AR i B 22 rb O MU iR (Leaning) o X2 N, 1l #2548
PAIX TR, B O AN R IR R S, BRI A R A B I Sl B TR
LR SR HH Cu Bt PR AT S TR PA TR BE R 5 1, A28 B A i 5 2R 10 ek TFT ik HH L X Cu
B UM DO A TR B AR 5 1 5 — a0 i TS S MBS R SR 1 R0 R Tl 1B
— N Cu O TR DX I A T e B A AT 1 5 1 o 91 A, AECu s Gt 0 2 LA P P Aok i
DI IE OL B NS R A TER AT AN AT P BERS R Ik (BP TR 28 B 5 17)
PR FE AR AR FE 250 . Lum/NTF-10mo 1 % HIX3) JEA T3k FE 0 A BT o S -3 B o0 AT i)
T A TR T A .

[0051] 4N, F DL iR S IEES AN ZnRhIn . Ir.Pt.Ga.Ge . Pd, A K WA 2%
AetBIE—DAR BT 130°C VAN 85 % 1 il imr b AR N IR G e 5 7
o AT AR, AR BB b S A FUE /1IN ZnWRh In. Ir Pt Ga.Ge Pdi, HLAA H2
FEBHAICU AL B TR S ) A i adE— B A B o 38 B X B8 Te I, O I Cu
SHE RPN Sk 1B 2P B, BRE G S PAYR A0 B B 2 i I H o PR e
FH P A0 =15 SR Al CuAIALAR FL 3 i s R it — 2P B, 25 SR BB s B kD AL CL Y
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TEF A 23 B CugAL R A i, BRAE S H5E it = M BRI N AT AE MR — P42
[0052] e : Ak BB A 28148 B 2k B P Mg CaLarh 1y 2= /D IFHLA_FIRoc 3 AT
LRI, FIT IR ST R IR 23 0 1 ~ 100 BT ppme I , BERE IS 5 6 B 4 R [P Bk B
BRI UEAR  BISGE B S TR EENE « il LA X8 il s I Bk e 2%, 38
PBARER S5 SR R AN , BRAEANHIER O AETE « WSGEERE: G- E38IM FR UE IR BISGE BR &
SSIEARBI TR S &, AR TR B, Firidk e 2R B 4 B 26 LB ppmb |, BE
et h 25 s ppmbA I 3t ppmbA b 45T E ppmbA I 555 ppmPA_F o MAHIERIEE BT
FRHR BRI 0 A U s HE A, ARG T 2R B8k, Bl e 22 9K B 29 I 9y 100 5T
ppmbA N, BEAR % 9551 EppmPA 9051 EppmPA [ 855 EppmbA [ Bk 8051 & ppmPA o fE
AR A 2B 2k F B P Mg CaLaHi [ Z Fioc = UG OL B, AHX TR B4, iX 28T 3R
IR FE A THIEZE T ~ 10051 ppm e A SCGEERE G380 R UK  BISGE BRE: A AR
JEVEI R A AN T 23844, T Se R IR EE S e 1 BT ppmbA_F, BEAR 26 H 25T
fppmlA I3 ppmbA I 45 ppmbA L 5k5 i ppmbA Lo AN, MATHIERAE B A
BREE G I 0 B A WS HH & RO T 2R B, iR e 2RI B & T HE e 90 J5 e ppmbA
N80t ppmk A N\ k705TEppmkd K.

[0053] G} J-Pd#7E = B S AuMIPAIY &G 2 B2 Z IR 43 AT  Cu s <t b R PA R ok B
ST, — 1R TG S5 e B R O SR 100 R BT TRl B — B A T B iR g i, el (e
[ HR TR TR T« a3 BT S (1 3 22 A 38U o T X BBk FE 4 BT o A hE e, W DA ]
FH I R 0 BT e S AR L - SR R P T R A T AR H 1~ R i 40 A RE L B i f X
SR AT L T U R A BT AN o AR 2R T ke 1 5 1, AT DA TIATURT 2 25
FrhZa) s T B 2R IAs < TeSn Sb.Bi.Se Ni.Zn.Rh.In.Ir.Pt.Ga.Ge .B.P.Mg.Ca.
LaZ5 [ 70 AT , P LAR I LCP A S 6 /0 M e B TCP o &t 40 AT hE i SR o A S 2R o
FRIAMEMAT BT VR B S B R p BT S I e R AR B A U

[0054]  FE AL A DC e — S50ty 2, ZE e $2 5 2R 21 1 b PR ) T 45 2 1 0 2 &5
R AN T AR T T M A ZE IS EE DL RIS R A <111 > A /e EL R DA T R
TFN30 ~ 100 % o FE1Z St /5 2, BERBHE o RS T Al « BB o 7 i 2 i 2 s v T SR 1)
RIS B, - HL AR ARS = I B0 o 2 A2 FH 3~ A SRS 10 b AR B o) — 25, DA )
BT 80 , Wi A 1 2TE , IR e B M VRS R o MAIIHIMBIRAS R 305
K, PR < 111 > AR PE 2R LRI AR 2R T B e 35 % DA L, dE— 25t 240 % LA
F45% DL F.50% A L 5k55% DA F.

[0055] (il /5 ik)

[0056] 5z, WA K B 55Tt 7 0 S W4 A 2R il ik 7 b A T I « e 5 22 1 11
UM ICu G & a , I E R ANZRAR , JE AP 8 =  Auj= , dEA T A PRS2 A7
N AETE R PA# 78 )= AWE 2 5, WA T BRI 22 FIAAEEE o 5 Cu s GO 1 i g 1k W PA e 7
2B B AP &4 2 R E B RO T PO i T e B

[0057]  FT-EM ICuE 4, s il B BN OB Cu I NI Te 22— b , L ] 1
PR T, T AR R FR s = At B BRI &5 O 1 Bl IE MR TR
N0, H SR A L AUk Ar WS S U i T

[0058]  YECud 4 UM IR THITE PAW 1 /2  AWE I 51 , A B0 7R 1k A R o o
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i AT DA FH PR T JC L AR 0 A ] 7 3 o B R O Ml 8 DRV ) R AR B
PEBOE P, SRR A M R A T JC R, 20 2600 T e R S Y 7
JEREFIB O N UK A SR ot 2 T (B R IR IS 6L T, 78 g B JE
BePEt S A HOE A 801 -

[0059]  YEz&iE e, T AR P « B8 T3 « L s 2R e R o A5 B 1R CVD &
PRI o B2 TR 0, AT EIERPAREE 2 AuZ 2 Je T U, A R e i 2R 1
NEEL S

[0060] N AEIERLPA#E T  AuE 2 JE A TRV, PA# 78 )2 HIPd I AuZ g 85, T2 Al 6
FrAUFIPAI G 7B 2 « AT UM A8 6 B S AuRIPA I &2 2252, AN E R AU
22 el PR BT A S AuRIPA I S B R B =

[0061] X FPAd# 7 = B S AUFIPAI &8 3R R Z B R, FEhi7 22 B e X 642 1R ARt
TR T 2 FHETE B AR Cu s GO BB 22 B8 EAREAR R 1 15 i i
TR 7 LR A R AE AT B A IR AR N RPA 7 Z U & AuRIPAI S S R 21
TEOUT, B o B B AR (50 o 76 5 A 1R P 8 2 - S AuFIPAI & 36 5 2 S5 42
HENINEN T, ESCui S UM TS SR X S E 2B R AR SRR B, m]
28 W T IR LA HICu B B O, — 1 254 F AR A 2 A Bl i — L FE Rk
PA# 75 2 B 5 AuRIPAI & R B E 1075 75 5 B, BRI Cu i oM IR A FR R A e
FLIR A R R PA S 2 L S AuIPAIN A B3R 2 SR I R it Thr 22 ik Bl i A 4%
R 4

[0062]  JERPA#E 2 B A AURIPAI G 3R 2T , AT PR i R TR
RS AUFIPAIY &4 R 2 PABE )2 Cuts 4t Z R -3 T4 8k, S R
BEAE AR IR RN T AR A S AuFIPA I & 3R 5 2 PAR 78 2 IR 28 A 2 g i R
AR T B IEMKAATENO, , JedefE B2 Sk AT N, i P U g TR
[0063] G ATIA , L 3N B 2 SR B BN/ R K BRI 252, M1
Cullh i b A B I PA i 78 2 A S AuRIPA O R 52 &4 JE T B, BES fiCu Bih e 5401
B A NI i R T ECu o A0 T e 2R T A AL Cul AR B, i 1 Frads , v AR T
TR A S AURIPA I A4 2R 5 JE R BC R AE VA T THE IS 435 5 Z IO EE R, i 1%
PEIRAC P EE RN (A1), BEAS (50 3 1 A7 AE Cu s sl AN iR R A7 AE Cu T , th AR B i 1M
[ Cui FEREE g BUE VSR (40, 1 ~ 50/51F % (VSRR ot ] DLE EEE Al & 2 F )2
PAINHA TP R i Culrl e 2 19 8-

[0064]  GURTATA , ZE B 2R &4 As JTe . Sn S Bi Seli , /i R THCwip Fh 85X
BETT RN X e T C R A T Cw M B R R TN & A 13 3 Fh MR Fb g R B 8 L 4
IR G BRI TN W Zn Rh In. Ir.Pt.Ga.Ge B P Mg.Ca-Latl J& [FIFE1 .

[0065] 0y 1 o3 OES N5 2, e R 2 TS N Cu s S OV T G A R 1
BN, ¥ v S AR AN A B oy e R IR E AR G R TR L SRR s
HRSS BB IESST NI, W RS IS B ARk FEYEBIY _EaR pli o e, 78
MBS AR B _EsR R e R IR aaM Rt o IR, 78 Rade i —A S0t 5 5, AR A 32
HERMICuF B M B 228 FIAs Te\Sn.Sb\Bi . Se [ Z/D1IAPLA FITC 3R, (AN T4 3
i, FIRTCRIIIREE BT 0.1 ~ 1005 ppm, HSn<<10J51 & ppm.Sb<< 1051 & ppm.Bi < 1Jii
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Ftppm o KB U 2 O B B G Pk o e EL b O 8 e — AN Sty 2o L A 5 B
PR MICu S 4 M 0 536 FINT . Zn Rh. In Tr Pt Ga. Ge I D LRIDA FIRIICEE , [/5H4R
I TLRI R, R TE RS M0 . 011 ~ 1. 2JT05 % o 20k e 1 B 3 Bl i
R TE BB — ST 2D, Cur 4o M HICuStRE JyaNBL T (RS2l ) « AAE e
FPAIICUBE A £k , WA VERINL S & AR B TR 4R (ANDL 1) [Custbt et it TG
B Cu M (R I o 2 s T RO A S W P2 2 5 0385 4 46 T 7 4 bR B RECuh
BECIRICUA ot T 58, T S0 T 238 T8 T R P 1 ek i S PR B P R B

(R T S o A FE A PRI — AN S 2T, A R W I £R 0 Cu B b £ 2y 11 B,
P.Mg.CaLarhf{ZE D URIPL F 702, MR T2tk , iR oC ZREES B 1 ~ 10055
Hppm. %I BEI e OB T R Ir k «

(00661 -t AT DA 7E 2R3 TP bl iR sy i T ARk A Fik iy 10 1%
SR, AT LR 213 T e (AT — I LS g N 2 B, T DA S SN2 FT DA N5
ST Ferh . AT DA TIPS 7 T CuZS PR B, T DA PAs 78 I FPA R IR N, 7 DA Auig 7
FHAuRT RN, il LG N B & W8 T A N E 55, LA (1)
IKIBIR B RAT= TR ML T, () Bl GB0) « (3) 7880 (T5%) rhik e,

[0067)  JE R KIER M IRAT =T RS> BEIL G F iR LT, e
IR TC R RIS R ) H 2 2 IR R KT I, RERERE ik o N
R FTLAE RS T RN TR S N2 ok, ITARC B RN Z K I AR N2 %
AL AT A PARE BT A CusR AR O, T AR PARREE e (RO PASR IS I, PT LA Audie i e
ALK N, T AR\ B &35 TR

[ooe8] il TR B (M=) TR O 1, SR T LANL Y L A vk e FR RS B i iy
AT 575 o A PSRRI P B 1 0 T L AR BB A AIS 3 T LR PR Do DAY P S
PR B S 3EA e Pt R A OB T e FRUR R S PO B TR AT S5 Y, — i i
B EPERIF RS DU N TR E AR, AR R R F AR O N TN AR SR AR
(EZ WIS R T AR Y, 42 HEABZE PR DN ¥R R e, T AR B IRk AT BRIV AT o P A 8
A TC R B AT AR A i T A — I TR RN, TTLA SO SN 20K T AR A\ 2
AL T LA AT PARE T A CusR IR AN, AT VAR PARZE e FIPAR AR I, T AT Aufsdid
JE ARSI, H PT AR N B 50 T

[0069]  EZRHETE (H20) i TS L B 1RSSR i A B - IRCVDSE . 2Tl
1, PRI AN TS ZEUCEA S AL, AR OS5, 1IX0R e — MR &5, 28881 A7 H AR
Z TN DI B 18 ) TR, {ELE b A 40 o0 3R ORI LU ARATG , PRI e s 5 A A B R
MR 2 —o

[0070] & ziik, Wl LAAELR S T I —IN AL SR, T LA G N 20K« T A N 5
A LR T LA AT PARE T A CusR I AN , AT VAR PARZE e FIPAR AR I, T LA Aufsdid
JE AR N, H AT AR N B 50 T

[00711 {42 15 e 2R I P ety PR EBL IS T3 B0 P S AFDN TR S BT R 22 O 151
LU AR IR < 111> 947 A G R DA ARER LT 1l 30 ~ 100 % /55 o BV, T i 34
KRPAWE RIS e sl ePAR A Z AAuR S 2 2 TR IR SRAE LRSI 1 i B A 5 1]
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VEI U (FEhr 2277 1) F SRR — S0 200) Aok BRI S B fPdaE Z e 2 a
BB P 78 JEAIAuR R 2 2 JE IO IN T35 890 % LA L, BERE (I 42 A 2% 2 A 1 b (AR 71
I RT3 20 1 AR T A 2 K T TR A B 22 0 15 LA N IR AR A <111 > [ AEAEEE 3 DA
TAERTTA30% VA F AR, MR (%) = (T Rfro e m A - b T nagesm ey /
T HTAIZRAEIAA X 1007 K75

[0072] /R 28 5% 1T 1 i AR B g B, A0 2 R TR -5 U T 5 75 7% (EBSD;Electron
Backscattered Diffraction) .EBSDyL LA GEWE AN LU ZL ] I Sl AR HNE] , BEMZ = AEAR AT
(I RE 5 2 TRTF et P B ) P A B 28 X AR R RRAIE , BREE W S 2R IRE I 4N 2%, thRB B L
o EL o Hs O 2 AR

[0073] AR HAH A IR 5t 7y AR AE , T AEACL BHR 32 B YN i Tid 2 AR B
[0074]  =JjtEfh)

[0075] DL K, —iliomH S, — A B S 7y 20 M e A 2t A T LR
[0o76]  (FE5L)

[0077] P4, RHEESR RO SR VE 5 R d- A TR o BN O IO IR AR Cutd FH 2 599 . 995
Pl FHa R R A 2 A 1 CusAs . Te .Sn SbBiSe Ni.Zn.Rh.In.Ir.Pt.
Ga.Ge Pd.B.P.Mg-Ca-Lafii 4L A 99515 % DA I« H4% il A A] G i 2% BTAa sl A L o
PEAE AL IS I Ic &2 19As JTe+Sn<SbBi.Se.Ni.Zn\Rh.In.Ir.Pt.Ga.Ge Pd.B.P.
Mg.Ca.La, DA 2Rl M I 45 sl N HFRgH K « 9 T-As Te.Sn.Sb.Bi.Se.Ni.Zn.Rh.In.
Ir.Pt.Ga.Ge Pd.B.P.Mg.Ca.LalfJZs 0, 7] DA R H s ik d- T &, B N e i B ks
JRTCER I/ s I AR s O N, T AR R E R S A T R I Cu bl &4, Rk
FTE LM BRI & -

[0078] EMTHCuG G d il MRS RS, B, T B ¢ 3 ~ 6mm{1y [T
(BRI H R IR EOR] i s e s HR N A SRS PRS0 A 1090 ~ 1300
CIE I a , BEATH % AT 201N @ 3 ~ 6mm( &<t A THr kN T, I T % ¢ 0.9 ~
L. 2mm 2 Ji, fli R BRE S A Thr 22 0 T4, PR @ 300 ~ 600um1y £k o 717 22 H fifi
FATTERTEMIR, Fir 223 B4R 20 ~ 150m/ 43 8.y 1 BR 2R3 A MR, A1) T ERER EA T
FRUEACHE R 5 DU S O T Cu BB R T BRI T 2B T 1 ~ 15pm/Z EEPARE 78 )= o F
Ifi], — S5 £ AFPAR 7 2 TERK 170.05 ~ 1. 5um/S B0 & AulPdI &4 4 B 2 X T-Pd il
B2 VB AMPAN G- R ZITE R, R T R BGE IR 1 i & S 8%
W AR, 1T S 1347200 ~ 500°C I FREER AR 22 011 b0 120 B A220pm. I T —14 9w
TN, B AT SR — A A TR PR DL 153 5 2 W 2 R 205 ~ 16 % o« P T2 —10
e St — DA T, AN, B AT AR I T ZRINE 4 U 20 ~ 200m/
A, PGP R 200 ~ 600°C , AL PRI [R50, 2 ~ 1.0FD.

[0079] L EEPA#E S EIE K 2 Ja 8P s PA S E A S AP S R Y B 2 Je )
DR SR e B G 2o 2R A S R B I AT A3 20 10 AN T e A R KT T A %
MIBFEDL NI AR A <111 >1f7AEbb (ARER)

[0080]  fENPA#E7E 2 B S AuMPAI & 2R B Z R0 AT, & — U R IR S 5 M
LRI I )R B 1) D — 1 S e AR B 1~ B8 1% 0 AT « RIS 2 7R B Th) R B B 2%
KH T PA#E EIEE B S AuRIPA[ G R R R .
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[0081] T Rk k1 -5 iC aAUAS &L 5193 ~ 98, UM i F 1 418 1999 . 995 i % DA F 1
Cu, W AEZRHE TR iid b, R85 As . Te.Sn.Sb.Bi.Sef&d & T2k, \ifi & A
XEETTER AL, AR -5FR AT B I IR B, S AL IAAAI99 ~ 109, 18 30k “Bl 7
27 TR -1 ~ FR1- A48 DLRER L- 510 “ B I T 3227 B Hd 00 “EM 114511, 4B
M S G As  Te.Sn.Sb.Bi.Se,

[0082]  SET R R KL -5HILEIIAC L BIHI99 ~ 109 LL A D13 14, &l S 2R i R A7
FECu. [, ZE %1 -5 ik “LR R Cule " #1088 T R AR BB 1 2 v e e 5 4%
[ T T A5 2 1 &5 SR o 8 1 e B 15 2R 1 FRA PR, FEE ARTISE TR T ol e 2 T2 A L T 1)
Cuo TR 1-1 ~ K1 - 4RI DA SR - 511 “LRR T Culk B B2 s AR5, BB Al
B AL Cul PR B 5, BRI AR B 1 RE i 2 B th i A R H Cu.

[0083] LR Rk PRSI S AR A Blos T30 -1 ~ 581 -5,
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