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WA ENDTEEM 2 L BRI N TW A . F 7o,
Tsai H#EHELIT Ag, InDspBEF & CaDdEBETORBIC K
S TREILTHEEZOLNTWAHRE®, ZOWERK AT

260
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B TH % ®.
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TFIE > & 7e 5 BILRERISEIC OWT, LICERFSRZ AR
N, D CHERETEORB IR &, Thd AV ERE R OMIR
IZOWTIRR 5.

3. Ag-In-Yb ZERERERAD Pb D&

INETICBN/-LDIT, 1EFRETREBLH, W on
DR THFELIMN ETCOTE X TV v VERICIIL, HIC
FHERRSSE N B O TWA,. SO TERELTHY N
HEfEMLT, 2 RoCHERS G TH A d#H AI-Ni—Co, H 5\ L3
WICHERE LD S B Mackay B PRI N 5 1 fH AI-Pd-Mn, ¥
L Ui Al-Cu-Fe Th 5. LB XNLIERETREMLS
AR T Y X v VL, IhETICHYWONTEL
H L3R5, 14 Ag-In-YDb #E#E FH OGO EN FTHS
N7z i Ag-In-Yb i3, 20004EICF R S 781D TOET
FWICEE T 2 THEREH CA-YbO D CAJRF%, Ag s In
ICEBL THONSRBOERRT, i HERSRHOREIC X
LTI Teai Bl L IEN 2 —FHCB T 2 8RR TH D,
B BEUE ISR N TS D @) Tsai BIHERS O ZEARRER
B THhHRTH 7 5 A2 (M DIZHLD 5 DD 7 5 AR
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ANTFI - 1B BBER 7 S AR THD, HIBIYb AL
HETAHRFYAL, ZOEF»TAg s InBnEFET LY A b
Th5b.

i Ag-In-Yb OFHREIC OV THIEEICEEL < FANS M
TED, bEFRETIE, “RFEEIAESL, Yb 2% &4,
2 RTH 7 5 AZ OFRLEYM T 51 PRmICHS T
T ERHOLNTWA® . 1 fH Ag-In-Yb OFEHER & ZmEHF
FIZOWTHERADVE 2 —ICF L HLNTWAGD. {2
(a), (MITHEEHERmO STM B L EFIWVHELEZRT. TFIV
BEBICIREROR T2 REIRIN TS5, REOEKIT
mDOETY A+, BEZYDDOFERTI A FEEL, HaD
KIZRTH 7 5 ZA 2 DL ZFR L T 5 (Jiiah D 5 % i 72
TEBHTIE, Agi3RERICITLALENL). In D10/
JEDOR D %1080 Yb-5 AIEPI D HAZEERRONS.
C ORI i Ag-In-Yb @ 5 BEIRMEICSH R SN 5 C
B0, KEOMHRFIEIC L 2WAEEEOMNTTIE, TOEE
EHROICEmT S, COBEOPRRICHET S In-10ATE O
VU7, LTSN RTH 7 5 AR5 4 % OWH T
B0, FEHOYb OS5 MFE, kD EOm Tl sz
5200 (FRDFEARIn LIZFIORTH 7 5 AKX D) 3
OWE (PRI 5 2O/RERE & 5 A L xeh b “BRiE”
» 6%, In-10MK O RO RN %K 3 127md . M
SN AE®R L, R TOUM SN F 513
FYA PRI ERERMDESTHSH. PRICAE T S50
SHEAENREAZTH Y, FFEHO Yb-12[ 4k (5 38) DN
TIC I B KD LHEITE 2RO0HEETH B, HFRD s
SARG T S ARAPLTYW SN TSR, RERO 7 5 A
Zid 7S5 22HL LD DL ETUSh A0, $F473%
OWETH 5 In-10AK Y v 7 3iREmICE V. X2
@IFENA T ADBRTHY, KIZALNHKEWHE AL In
D10 v 7T 5H (BN 7 ATiE Yb 3 HE S & L C#l
Hxns). LihsT2@) &EMICFOTRINALLA
WEERILLDTHS.

COHMEMmIC, Pb B FREEIES. K2(c), ()i
FNENREBGE S D L15HHO STM B TH 5. KT
EHDIC W, TN HERBEEROBER TIIERICRIE L/
Pb RF L HICEABFE FIBLE TS &0 TE, PhETFIE,
MoOFES ALOESMEBEICH S, FuOTYR s h7/z RTH
IS AZEAROELVIC1H0.920m OS5 A (1
) #TEH L TRE L TWAT LR HosTWh., FD5
Al L ORLH, BIULORIDOMEME, FICFHEMASE 1
JEOWEMEZE D 4 LATE, In-10A1 L, B
% RTH 7 5 A28 3% (Yb-5 fAI) ORIIC®E L TW5 &
RSN A (MPE LN CAHBROSAF). H1EO5
A PEREGHEBORFET A P OB VIR IN TV A &
DHEEL, BRI N LBERES LN UE RIS 72 5 2
LEBEHRLTEY, N2(MICAROGNS ED1Z, 5AFOH
DEREARERIN VA= 2 A VEBET 5.

K438 1 EOWES A AL, 82 OBER
W E - BB (REME305#%) O STM B Th 5. Ko 1
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BIR B2

RIHZ2A% (k) (+=mt)

B3R
(=tmf) (+=m - —t+mk) (FR=1+E4%)

B4R B5®

M1 Tsai PHAEREGOEABBRN Th 5EH =1HERTH) 7 5 A%, FHLD S DD7 FARPANTIC /8> T b.

mORMRFHEEL. RegoRkizznchnns
JUOYbEFART. (a) OMESIL, ZTORE &
Mg 5, InGRER) 010 ) v 7/ Th b EE %
bnsh, (a), (b)DOFEDS AL, o0 In-
10U V7 kAR LD THS. (0)Pb DEE
B2 5300 14, I XU (d) M900F > STM
B. (o), (d) DM FIEEMRICHAE L /2 Pb T T
% . (Reprinted by permission from Macmillan
Publishers Ltd., Nature Communications Vol. 4,
Art No. 2715, figure 1, 4 November 2013,
copyright 2013).

FRINTCALRBIBOS AR EZRL TS, H2ED
B, K4(b) T3 EELNIZARNDOI0AETOY v
THHMP, TOI0MIBIE2BEDO AT v THBEA TS
N5, EFHEIBOS MK EI6ERESE M EIC, H1
JEEodeffZRERSAK(K4(a)D2 LS N/zH
) E L, KIZ, 2O 5 MFOELEMZED 5 X5 ICR
FORREL TI0EFICkS. K4(@) D1, 2 OHAOMIC,
5 A0 G10AEIC e 2P OB O S R+ 2 &8 T
5. K4 IFEREMHBIONHD STMETH LM, H1
BOSMILEREL <, COL0EFY V7 O ERENES
VE—=ZAA AR D B IBOBRENMES S AFEOKE
S OIS, H2BO% 1 BT In-10/8 ) v 7 %1
DT Yb O 5 IZOFOITERIVICRE L T\ 5 & #fEIS
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X3 K2(b)OFE S MIFOTE L ORI, @
FE AN A BN T S, E72, REOPK
WKLo TRFBELS Lo 2EFY A FITOWT
3, RTeRIHReMDE-TH5.

K4 (a)ZK&EBIAD 51800, (b)[F54005 % O
STM#&. 1~30HIIE, TNZnPbOF1
&, B2BOE 1M, B2BORKETHS.
(Reprinted by permission from Macmillan Pub-
lishers Ltd., Nature Communications Vol. 4, Art
No. 2715, figure 2, 4 November 2013, copyright
2013).

N5, FLEEE2BOFRM,»OOEML, ZhZhi0.11
£0.01nm, #0.31nm& B bN52, HF1IFLHE2E
PAicd, 2o ETICMiES 5 “FRE” &, F2)F
D EF5#90.28 nm OFLEICHLE T 558 3 BOWM A HER S N
TW5.

4. F—FREFEICLD Pb ORBEEEDEN

STM B, HEJ RS 2 BRI R I Ak 2R L

RIE D W R



T, 22T, B—EEFAIC L > TAg-In-Yb X
FIZBT 5 PbOBRERTF VY v VEFIVF—THiEFHEL,
FERRD GHB SN LBREMBEZHET H L BT, FROK
BRSSO OV TR 5.

13213 Projector Augmented Wave 3022 L A F %R
TV x v AWCISPEEIREO T 1 75 L6869 % {f
L, AZ#MEINEIEIZ 1T Perdew—Burke—Ernzerhof %I % H
W7zGY, R L 7e KD, B-TREE A, FEEMICER
FH LS ORI GHRE AT ICHEEETTE HFE
TH 5P, EEMICIE, #YRRESER s, i boRt
BRI 7 RPN 7 B . FRICHERS f T WSR2 e\ 7
O, ERME L THRAT AR FEHOEMIMERICHEEL, 7
BRITENEROAGORRETH L. Lich-T, X
WMEHREERTHE SN/ Ag-In-Yb B 5L O FFEE 7 —
2O, STM EBR T/REES TV B HTR Ot % i 729
M EATEABRTFEE L THRMALE. £/, STM THZE
S NIBAERE DR PAT I RICIEBEICIRS > ThA T &
D, WHHTFEIZOWTIEH D SNCRFRE#D, £0
B ABEE3mm, EX0.4nm OMBRICE - TE@D
BTNV EL K3, ZO—HARRLIZDDTHS.

COXDITHRE L /I EE FIC Ph JRF2ELEL, KA
TERINDLWE L NVF—% I $ 5 C & TRERBAER
BrRERL.

Ewi; = Exmrmsnr — Ewggren T Envgr)
EFLD, ADBAELRIVF —IFRELRETA FHE®RT
5. IR S5 AR DY A A B2 12565 0ORE T V¥ —
OEALHFHL, ThHIC LA HEBRED, KOIERERHICH
WIC AT 5 A VRTEDOBRELEEGDTH0.1~02eV THD,
BOFRICHE L L WEETHHZ LEMIrOTV 5.

BI5(a)id, HE&FEHH»S50.11nm BN /(B TORE T
TNF =% NG =<y T TELIZLDTHY, HEDIZOK
KHEOR T HEQ TS, X 3127 L 2 HE 2 5
LB LD, FROZ ST AZORDITIFIES BT
B 57D, MEEEOL/40HBAFEL TR LNk RE
B0 &P TIERL TWA. £/, K5, K5(@), (b)
MIZRHEI TR SN AALEIC BT ARE T RIVF—%, B’
Y sEmMEOEBHICHFLT /By FLAZLDTHS.
STM £ TR s/, ko In-10/4F L, A
RTH 7 5 2 % (Yb-5 i) ORI R E BT A I3 147
T 5 (st EEPNIEANOE. Ist A+ EEE). KT
L WAEMEORT 2 O OEREHIN0.12nm ThH D, FE
?0.11+0.01nm & —#K T 5. T/, 5O 57 Ist ¥
A P HEBEOLESABOLOREX3090nm THD, ThdsE
B fiEi (0.92+0.05 nm) *FREDOHRAT—FKT 5. TNHDT
ED, Bl1RBEIFERIORESINLEY, RTHYZ 5 A4
ORICHE L 72 Ph R TFIC k> TERIN TWALEEZ ST
EPTEA.

FEBRTHEIEOMRKICE 28 (10AFY v 27) Ok
DBEINTWA. E2AD, SR THELNITE T VT
—=< v JIid, E2RBOBERMYA (K50 D Yb-5 AED
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e, 2nd_1, 2nd_2 EEPNTALE) XD BLELRE T A

F 2349 % (Under S SNz, Under ¥4 ). %
7o, ERTBSEINICHE2BOR1IEROS AL, F1
E@S%ﬂ%k;@ﬁ%f%’)t L?ﬁ:ff;o’(, %2’%31/’(
FEF 2nd 194 FAEESHN, T 2nd 254 F2G
HINAFTFTHHD, M5)»bahrbko1C, H1E
Uit 2nd_1 XV & 20d 294 FOFPERETHD, &
BROWENAF & FET 5 G 1 BRREBEOWRAE T IVF—IT
MRl TWiswdd, PoBARET S Ist U A FEfEA RV T
X 5(), (¢) LIFIEMLTHAHED). 22T, STM OB
REFEDTWD, Ist I A FiZHEVT Under 4 I Pb
FFahEL /cRETHAEL/ZRSELRVF—%2K5((0D),
(icmEd. K5(Mb)TiE, Ist¥ (4 FICEBELZ5 2D Pb
BT OMBEICHEER%, %7z Under ¥ A HICELE L 72158
O Pb RFOMBEICHFERAEEL TW5. EREE OIS
ZR L C Under A MCIZ 2BHEQETALA54D L
SFETO5:D)B5H, ZOFEOENC L - T 2nd_
1&2nd_2 OWE T IVF—=AERL TE Y, %7/ Under
JEDRHAC & > THRIT EDRERL TWB T EHARS(C) &
(DOHE P B h 5.

Under ¥4 F OWE T X IVF -3 1E LD L EMICIT
WAZTE (0.05-0.06 nm) THR/ME %A & 572, Under i3,
FCHE LB LI IV AREFVICTERINS C LTk
L0, B1BORTHESERREROBED 1/1012E &
BN EwE2DHE, COXSHEBRETREIVES. 22T
Under B2ATEE S N 5 Al gEME 7 EERIVICKIE T 5720, X
LB T DI & » TREEORRZE (L 2 H~N7-. K6 1%
Pb—4f #i: & In-3d #&2 H DRI % KGR IG 2> O DKE
B L TT/By FL2ADTHD, Pb OREEDHEINIC
JEU T Pb-4f O 275 )L (BE) 34 %5 —75, In-3d D
IV GFR)ERAL TS, ChbOy 7 FIVOEEIEERES
LOWETA FOFEITIEL TELL TW5D, HB1EL
F2REOBICING LITHLNICERTAEEBREHFEINT
B0, H1BLE2BOMICMOAOBAERIN TS
CEBNGHD. Fi, BBOBGRTRIZEIZET S5, #F1
JEFECRTIC Under ¥ A F A A S h/2B&1E, Under o
HET Ist Y A FUSOREILEILL, ERTHONIZHE
1O AFEHEEEINZWI ELAELLHEID LN T
H. THLCERB, Ist A, Under ¥4 I, 2nd_1
AL, 20d 2 YA FOIRICHE TS VD VT U DERD
R TH S L HIM L 7-. Under @72 STM THIZ S g\
DI, MAEMBLEFREOEVICED, F1IELD L O
VESAFMENDOTH B EBbhs.

ETAHT, INHOY A MR EELRETA FITkb
DTHH I . LIS, AAETHEONIZINLOREY
A M, & TEREBRORTFIA T E—FHT 5. D%,
B7iCRd L5100, Poid, RETYM SN/ RTH 75 X
2L LIe D, EREEREROMSE L TEMBEL T
WHDTH B (RPOMRE L FEDORITERDOIE T, #Hald
PbRTF%mRd). B8(a)id, ZEMEERL O 5 [BIfEhH [ DR
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2] First layer(0.12nm)

81 Second layer(0.23nm)

2.3

Y position[x0.1nm]
h o o

. 1
- ’ nder

1510 -5 0 5 10 15

X position[x0.1nm]|

0 a8
B )
g 2 2 2
s 3 § 3
s I3
o o
g = 3 = 2nd_1 ——
5 s 2nd2 ——

o5 1 15 2 25 3 35 4
Adatom-Surface distance[x0.1nm)]

K5 (ABEGHEmALSH0.120m BN /(B CTORE T
TOVFE—m GHEM), (b)) 18, 35 XLO Under
B HO, FHEH50.23 nm Bin /72L& TOWR
HILOVF—mGHEE), (OBSRmOFEM
BICBTFARELXIVF—, (A)F 18, Under
BEAO 2nd_1, 20d_2 44 F OB T L+

05 1 15 2 25 3 35 4
Adatom-Surface distance[x0.1nm]|

2.0x10°

~ 1.5x10°

s.)

Underlayer

1.0x10°

Second layer

XPS intensity (¢.p

5.0x10%

%

First layer

1 1 {1 1

0 20 40 60 80 100
Deposition time (min)

X6 ZEAEREICK 9 5 Ph—4f (B#) B X U In-3d (%
) O XPS B OZEA L. EREOME & DZALD Un-
der BOELE &7 L T\ % (Reprinted by per-
mission from Macmillan Publishers Ltd., Nature
Communications Vol. 4, Art No. 2715, figure 4, 4
November 2013, copyright 2013).

0.0

TEES MM E 7Oy FL2LDT, z=0 XD FHRAETH
WeRERFRICSHIET 5. (b)-(d) i (@) IZR L -#iH D
FRFESZHEHL THWLDTH 5. X 8(a) D Under
(5), Ist(4) 72 & &\ » /2KRRIE, ThOBABRT 5 RERE
L, VIR TORTH 7 S AXOBRFE SR L TED, C
NOOXFITHE S ERIE, R8M - (D IHrN/IEFY A
B L T A, 7o & 203 1st(4) ORI 2R3 R FHE L
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7 ENHEERS R OREZ R L TR % Pb WA O

B
06 : , a|
0.5 < 3rd@0 | ]
: e
A — =
e
o <€2nd_2, Intermediate(3)® | ]
o) 0.0 e m—— 1
R
&8 ~<—2nd_1(3)@
[a]
wn
= 02 -
£
=
~ o o ||
01k & Under@)0 | 1
—
T~ 1s4)0
~€—Under(5)0
0 -~ £foo
Ag
In
Yb
01 | |
0 100 200 300
BFHE [nm3)

X8 (a)ifdAg-In-Yb® 5 [EifiliffEORTEE. z<
ORFIFETHERALA-ZmBICHIET 5. (b)-(d)
(@) NG A IO R FRES. STM FECE
LN LR, 2, 53OS FEAR) I

ZTNZN@BE, Ho, KEORTRINFETY
AMCBRELZPICLALDTH A Libn

%

RTH 7 S AAFELFRICEHHDT, DICF Vv IO
TERLICHEIBOBREY A FEHERT 5. (), (DA
Kix, #nZnE 1B EE2HO STMBTH A7, st
A bR2nd T A FODLELRETA I, DORIRZTT
<, —HBRTIZ5ABLI0AEEREL 5 H L RIEL T
W5, I, FEL <i3filtiis o 7208, X 8(d) DiFAKIC
ML 3B, 2 RBEBAIRICEBN S h 5 bR
W, 2NV OFEREEICHET AT A b a R C
LW TESL. FIETEHEBE2BIVRICIEE I AE&EICD
WTOMBHEA TRV, F3ED STMBRITHIET 5
B A BNV T DR FHESICHFET S EVWDOREL, F2
J@LHE3BOBICOWTL, Pb AL DRFY A %5
BLTOWAAREMEEZRL TWA.

RIE D W R



AHETHE LN/ P REROEMEIL, £ OERBTRS
N5 L2007 OHEERE D BT 5500, EHET
FENZE L T, Pb OWERE L /L7 DFETH A g
RFE—FT B, F2BOEXRETICHBIN LY
A FIFEHETS). Phid, Ag LIZIEHBETHLDITKL,
In, Yb & BEBEARSCEBEILEWETVR T 5 Z EBMbN
TW5b. ERERGHORERITI A ZIT LA EERVW L
75, Pb & In, Yb & OBIRIMEAHIEARAE B OREICHF S
L7ZRIBEMEAE 2 b5, FElABEER S HBOBETH 5.

5 & » Y (C

DLE, ShE T b/ mEmO 7, FRCHERS
MER ETOTIVEZFY v VR E WO BREDL SN L 7.
BIRE S CTHERR S N T 5 BOon R ERIEN T E 0 BUE 78 O i
WIETH 520, EigalE rObm3Ihcko>ic, BELAPb
i3, BICEBRDIELRT VY v VOBERICELAAILZLDT
7, BICERE L ESPRICRE T LBORT VY v L
W4 % LS BEEIC, PoRIENBIRIEORy FT—2 %
BEL TR LD TH L. AEUKREBI SN TE
FoUERE L X NS BB, DWW 30ERTOR R, B O
BRI EBEVRED—DTH 5 &E 2 X b a0 IT Y Sk
HEHCTHHINS L DIz, TOFID XD, flrH
BAETS” CEDPHONIELI LOESRIT, RFEL TR
O > 7 b OBEDE L D b RKE DD BHE
DB %5. BIFEOERNBBIEOTER A HER SN THrHBHEK
BFEOEHRICES £ TICI0EREE LA, SEOFER
IZ k- T, FEREBERTROMAS HE R TlI IR
i & A U OB ILRER-GAREST D 2 e gho7. Z
DB UERE RO 7 LEICER T 5 2 2R L 72\

A 9813 [ Liverpool X% @ H. R. Sharma i+, (H
THWE - HRBTEERE O T HIEZE L, FILRF ORI
B & OXRFPIGETH 5. THEL, T EERERED
BEFH BRI IR BSFtAa W/ EFARECERETEY
7o Fio, BIREREO/NUE—BEFZIITARORE L E)D
TWeZWwic, TRHOH 2 IEH L. S0
FHENCIE VESTA A L £ L7269,
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——Special Issue on Advanced Spintronic/
Nano-Magnetic Materials——
PREFACE Yu Shiratsuchi and Koki Takanashi

Finely Controlled Approaches to Formation of
Heusler-Alloy / Semiconductor Heterostructures
for Spintronics Kohei Hamaya, Makoto Kawano,

Yuichi Fujita, Soichiro Oki and Shinya Yamada

Spin Injection, Transport, and Detection in a
Lateral Spin Transport Devices with CoyFeAl
Siy5/n-GaAs, Co,FeSi/MgO/n-Si, and CoFe/MgO/
n-Si Junctions (Overview)

Nobuki Tezuka and Yoshiaki Saito
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Interface Magnetic Anisotropy of Pd/Co,Fe,Mn, _,

Si/MgO Layered Structures
Takahide Kubota, Tomonari Kamada, Jinhyeok Kim,
Arata Tsukamoto, Shigeki Takahashi, Yoshiaki Sonobe and
Koki Takanashi

Magnetic Properties of Spinel Ferrite Thin Films

Grown by Reactive Sputtering (Overview)

Hideto Yanagihara, Sonia Sharmin, Tomohiko Niizeki and
Eiji Kita

Perpendicular Exchange Bias and Magneto-Elec-

trie Control Using Cr,03(0001) Thin Film
(Overview) Yu Shiratsuchi and Ryoichi Nakatani

Anomalous Hall Effect Measurement on Nano-
structure with Magnetic Pulse Fields (Overview)
Nobuaki Kikuchi, Satoshi Okamoto and Osamu Kitakami

——Special Issue on Frontier Researches
Related to Interconnection, Packaging and
Microjoining Materials and Microprocessing for
Such Materials——

PREFACE Yoshiharu Kariya and Ikuo Shohji

Molten Lead-Free Solder Deposited by Inkjet
Printing for Bonding of Thin-Film Solar Cell
Modules Chien-Hsun Wang, Weng-Sing Hwang,

Wen-Ming Chen, Ho-Lin Tsai and Cheng-Han Wu

Thermal Fatigue Life Evaluation of Epoxy Resin/
Si Joint under Mineral Oil Condition
Hideto Takahashi and Yoshiharu Kariya

Effect of Interfacial Hardness on Failure Modes of
Liquid Phase Diffusion Bonded Sn/Sn with Bi
Filler Shinji Koyama, Issei Oya and Ikuo Shohji

In Situ Observation of Self-Annealing Behaviors
of (001)-Oriented Electrodeposited Silver Film by
EBSD Method Yumi Hayashi, Hiroshi Miyazawa,

Kohei Minamitani and Ikuo Shohji

Plastic Deformation Behavior and Mechanism of

Bismuth Single Crystals in Principal Axes

Yuichi Yanaka, Yoshiharu Kariya, Hirohiko Watanabe and
Hiroaki Hokazono

Application of Spark Sintering to Preparation of
Zn-50Sn-Al,05/Cu Joints for AC-Low Voltage
Fuse Elements Without Lead
Kazuhiro Matsugi, Hiromu Matsumoto, Zhe-Feng Xu,
Yong-Bum Choi, Ken-ichiro Suetsugu and Koji Fujii

Microstructure and Shear Strength of Low-Silver

SAC/Cu Solder Joints during Aging
Hu Luo, Gui-sheng Gan, Yunfei Du, Donghua Yang,
Huaishan Wang and Guoqi Meng

Observation on Isothermal Reactive Diffusion be-
tween Solid Ni and Liquid Sn Akihiro Nakane,
Takao Suzuki, Minho O and Masanori Kajihara
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Effect of Zinc Addition on Void Formation in
Solid-Liquid Interdiffusion Bonding of Copper
S. Fukumoto, T. Miyazaki, M. Matsushima and K. Fujimoto

Effect of Strain Rate and Temperature on Micro
Fatigue Crack Propagation of Bi-Sn Eutectic
Alloy Maiko Taniguchi and Yoshiharu Kariya

Reliable Material Properties of Aluminum Pads
with Strong Delamination Toughness in Gold-Alu-
minum Wire Bonding Toru Ikeda and Kenta Shiba

Evolution of Electrical Conductivity in Silver-

Loaded Electrically Conductive Adhesives Com-

posed of an Amine-Cured Epoxy-Based Binder
Yoshiaki Sakaniwa, Yasunori Tada and Masahiro Inoue

Effect of Strain Rate and Temperature on Tensile

Properties of Bi-Based Lead-Free Solder
Zhang Haidong, Ikuo Shohji, Masayoshi Shimoda and
Hirohiko Watanahe

Effects of Metal Surface Conditions on Interfacial
Characteristics between Metal and Epoxy Resin

Michiya Matsushima, Yuta Kato, Yusuke Takechi,

Shinji Fukumoto and Kozo Fujimoto

Interfacial Reactions in Sn-57Bi-1Ag Solder Joints
with Cu and Au Metallization
Hanae Hata, Yuuki Maruya and Ikuo Shohji

——Regular Articles——
[Materials Physics|
Magneto-Optical Enhancement and Chemical
Sensing Applications of Perpendicular Magnetic
CoPt/Ag Stacked Structures with a ZnO Inter-
mediate Layer
H. Yamane, K. Takeda and M. Kobayashi

Magnetically Retarded Recovery and Recrystalli-
zation in Cold Rolled Pure Copper
He Tong, Zhang Guojin, Jia Nan and Zhao Xiang

Electric Evolution in Sputter-Deposited Sn.,

Si; -, Alloy Films
Kenji Sumiyama, Yuichiro Kurokawa, Hirotaka Yamada,
Minoru Yamazaki and Takehiko Hihara

Electric and Magnetic Evolution in Sputter-

Deposited Fe,Si;_, Alloy Films
Kenji Sumiyama, Minoru Yamazaki, Takeshi Yoneyama,
Kohdai Suzuki, Kohji Takemura, Yuichiro Kurokawa and
Takehiko Hihara

Effects of Cerium Addition on the Microstructure,
Mechanical Property and Creep Behavior of
AM60B Magnesium Alloy Xiaodong Sun,
Wenyun Wu, Donghong Wang, Peiran Deng and Heping Lv

[Microstructure of Materials]

Three-Dimensional Imaging of a Long-Period
Stacking Ordered Phase in Mgy;Zn,Gd; Using

High-Voltage Electron Microscopy
Kazuhisa Sato, Shunya Tashiro, Yohei Yamaguchi,
Takanori Kiguchi, Toyohiko J. Konno,
Tomokazu Yamamoto, Kazuhiro Yasuda and
Syo Matsumura

284

Simulation of the Si Precipitation Process in
Mg,Si Using a Phase-Field Kinetic Model
Bin Liu, Teruyuki Ikeda and Yasushi Sasajima

[Mechanics of Materials]

Grain Refinement and Ductility Improvement by

Hot Extrusion Using a Heteromorphic Die with

Small Holes Kaho Tomita, Toko Tokunaga,
Munekazu Ohno and Kiyotaka Matsuura

[Materials Chemistry]
Effect of Hydrothermal Treatment Coupled with
Mechanical Compression on Equilibrium Water
Content of Loy Yang Lignite and Mechanism
Xiangchun Liu, Tsuyoshi Hirajima, Moriyasu Nonaka and
Keiko Sasaki

Effects of Homogeneous Low Energy Electron
Beam Irradiation (HLEBI) on Adhesive Energy of
Peeling Resistance of Laminated Sheet with Poly-
urethane (PU) and Polyethylene Terephthalate
(PET) Sagiri Takase, Chisato Kubo, Masae Kanda,

Yoshihito Matsumura and Yoshitake Nishi

|[Materials Processing|
Detection and Thickness Estimation of Water Lay-
er in Layered Medium Based on Multi-Reflection
of Oblique Incident Ultrasonic Wave

Yang Shen and Sohichi Hirose

Effect of Mn Addition on the Age-Hardening Be-
havior of an Al-(9-10) %Si-0.3%Mg Die Casting

Alloy in T5 and T6 Heat Treatment
Keita Fukasawa, Ryousuke Mohri, Tetsuo Ohtake,
Tatsuya Inoue, Akihiro Kuroda, Hiroshi Kambe and
Makoto Yoshida

Effect of Shot Peening on Bending Strength of
Magnesium Pipe Yasunori Harada, Izumi Fukuda
and Atsushi Yamamoto

Joining of Copper Plates by Unusual Wetting with
Liquid Tin and Tin-Lead Solder on ‘‘Surface Fine
Crevice Structure”’ Masashi Nakamoto,
Atsushi Fukuda, Jenna Pinkham, Siboniso Vilakazi,

Hiroki Goto, Ryo Matsumoto, Hiroshi Utsunomiya and
Toshihiro Tanaka

Effect of Excess Energy on Supersaturated Fe-

IIIB Thin Films Formation by Ion Plating

Akitaka Sakai, Chonlawich Niyomwaitaya, Takaaki Iijima,
Akira Tonegawa and Yoshihito Matsumura

Aluminium-Silicon-Magnesium Filler Metal for
Aluminium Vacuum Brazing Wettability and
Characteristics of Brazing Microstructure

Tuoyu Yang, Deku Zhang, Kehong Wang and Jun Huang

A Feasibility Study on the Three-Dimensional
Friction Stir Welding of Aluminum 5083-O Thin
Plate Young-Gon Kim, In-Ju Kim, Young-Pyo Kim and

Sung-Min Joo
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|Engineering Materials and Their Applications]

A Novel Method of Antibacterial Evaluation Based

on the Inhibition of Hydrogen Sulfide Producing

Activities of Salmonella —Using Copper as a Model

Antibacterial Agent— Yutaka Midorikawa,
Masaaki Nakai, Kaoru Midorikawa and Mitsuo Niinomi

|Environment|
Constituent Element Addition to n-Type Bi;Tesq;
Sepss Thermoelectric Semiconductor without
Harmful Dopants by Mechanical Alloying
Kazuhiro Hasezaki, Sena Wakazuki, Takuya Fujii and
Masato Kitamura

——Rapid Publications——
A Method for Studying the Nano-Scale Stress-
Strain Response of a Material by Nanoindentation
Naoki Fujisawa, Tomo Ogura and Akio Hirose

Measurement of Thermal Expansion Coefficient of
18R-Synchronized Long-Period Stacking Ordered
Magnesium Alloy

Nobuhiro Yasuda and Shigeru Kimura

Foaming Behavior of Aluminum Foam Precursor
Using Only Friction Heat of Rotating Tool
Yoshihiko Hangai, Tomoaki Morita and Takao Utsunomiya
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EMXEE TR 2,746,570 5,291,913 | —2,545,343 | Frflzx L. WHIEE (FIFTH)) % & 5.
EHES BESEXE 51,428,747 48,774,022 2,654,725
BRI Y 17,022,507 16,895,360 127,147
IRIAA 2 1,620,330 1,506,176 114,154
TEFIE A 2,787,122 2,225,142 561,980
S K 2B 21,301,954 19,503,794 1,798,160 | FH k22
WA BB AT 1,224,219 1,300,521 76,302
AR50 e B 196,868 205,750 -8,882
SRty vRY Y AR 87,740 435,725 — 347,985
X —BAlEE 601,263 447,843 153,420
RSB 7,500 4,500 3,000
PRICMO Bilfi#s 1,219,978 858,564 361,414 | 2 M LK) LA S, kB mE
LS - A SR 5,359,266 5,390,647 —31,381
FEE - HEEEE 12,073,939 12,605,250 -531,311
(BREF 24 2,837,085 2,815,893 21,192
RIS 2 270,055 251,029 19,026
TEFIE A 464,520 370,857 93,663
B (G e 9,108 44,230 —35,122
HARTaH 203,432 174,780 28,652
FORREIE T B &8 182,060 199,860 17,800
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Ft H LS wiF O 1 W L %
BT L B &% 87,900 1,500 86,400
AMBREE LT 997,993 2,112,623 | —1,114,630 | kB A mER
Bl ABEEE S 171,631 142,440 29,191
SEARELT 2,900,908 1,983,219 917,689 | EF I LE
[l 695,039 998,749 -303,710
EE B 496,184 188,700 307,484
YIVT ANV AR B R 2,500 311,932 —309,432
s Bt 845,440 1,208,171 —362,731
LA - BRR R 1,910,084 1,801,267 108,817
X% - BEEE 10,622,172 11,976,959 | —1,354,787
R4 2,837,085 2,815,893 21,192
R kAR 1782 270,055 251,029 19,026
TR 2 464,520 370,857 93,663
foE Bt 386,032 174,500 211,532
FEERHNEALE 1,301,132 1,913,939 — 612,807 | HREAEHE
FRER 895,942 865,596 30,346
FATEBE 19,355 5,246 14,109
ATy B 79,505 140,085 —60,580
Bl E 74,082 33,731 40,351
HftiB R E 409,907 1,366,080 —956,173 | BE MR
BB T EE R 485,021 732,107 — 247,086
DHIeH T 57 B 375,877 412,042 —36,165
Dhii B 197,356 259,349 —61,993
55 B 5,614 32,580 — 26,966
BERE - B HSR 555,136 448,459 106,677
IIERAVIFS -¢- 100,428 130,425 29,997
HAEE 409,547 214,996 194,551 | EEEROH
ETOHE 5,614 2,180 3,434
HEEE 1,433,385 1,347,040 86,345
amSCE 210,598 245,953 —35,355
eI HE 495 58,500 —58,005
YIRS 105,486 156,372 —50,886
EEEES 15,753 7,537 8,216 | FlfTWlsiE 0 > H 5%k HIEEs
TEHE 17,719,971 19,053,626 | —1,333,655
] 5,674,168 5,631,787 42,381
RIAA 22 540,110 502,059 38,051
fEFIE LS 929,041 741,714 187,327
£k 642,155 732,395 —90,240
ek 2,894,610 2,402,150 492,460
1S R 286,924 1,181,156 — 894,232
WA (D 236,176 198,155 38,021
THFRES S in 54,530 67,753 —13,223
THREME: 34,147 339,140 —304,993
ERE 0 0 0
FIV il 4 A 85,162 531,902 — 446,740
HBIORHE 41,046 46,512 —5,466
B 530,400 529,200 1,200
TRBRE 4,534 0 4,534
At 140,322 424,080 - 283,758
FBLATE 3,291,000 3,321,900 —30,900
HeFRR 169,004 136,606 32,398
Y AHES 8,400 8,400 0
AT NP 283,554 293,601 —10,047
Fit# 1,512,000 1,511,100 900
ECEEEE 15,753 25,935 —10,182 | £ D> B AL
Heth 346,935 428,081 —81,146
REBEmR 194,442,157 | 189,362,277 5,079,880
SF B F AR AR SRR —17,888,762 -2,312,172 | -5,576,590
SFmiE NS 0 0 0
LR E R —17,888,762 -2,312,172 | -5,576,590
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2. BEEIMER DL

(DRI
BEIMNEEET 0 0 0
QEENER
[i5] 7 1 PE R AR 21,000 30,813 -9,813
BEMEMAG 21,000 30,813 -9,813
LR B IMERER —21,000 -30,813 9,813
L HA— R IEBREA EE SRR —-17,909,762 —2,342,985 | —5,566,777
— R ERMERE RS 991,469,892 | 993,812,877 | —2,342,985
—RRIERA R RS 983,560,130 | 991,469,892 | —7,909,762
1. $5EIERREAERE B DER
BEEEZIFIR 1,900,000 1,900,000 0
R R 2 OV 30,380 30,380 0
FIT I E ) 7 1< 24,850,000 25,200,000 —350,000
— i IE R E N OIRE 13,950,000 2,900,000 | 11,050,000 | FIf73 S0r 7
LHRte T IERk A AR BB 12,830,380 24,230,380 | —11,400,000
EEERMENRE RS 410,491,646 | 386,261,266 | 24,230,380
e IERMERES 423,322,026 | 410,491,646 | 12,830,380
. [EBRBAERES 1,406,882,156 | 1,401,961,538 4,920,618

() 1. /VEHE ORHIFEL 30 %6 #8 2» 210077 I OIGIOBE dy ds kL U BB 2 i B i C Al L 7-.

2. AHBRORREZ, THTHHES00, s - ERHHI0%, HAE - IFEFER LN, £ - WIHHE LY, ARG LL TH5.
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=3 x  BOxX
SPEC284F 2 H29H BifE (BAr 2 1)
Bt H R B E B b 23
1. &EOH
1. FEEE
b RS i K 69,414,693 67,589,941 1,824,752
FRIEA 1,050,200 1,532,200 — 482,000
PN & 715,287 1,292,666 —577,379
BG4 —52,963 — 84,745 31,782
HidAG: 1,001,470 1,280,043 —278,573
W& e 6,764,356 6,843,756 —79,400
A AT 78,893,043 78,453,861 439,182
2. BEEEE
(e e
BIAA 5 4 e 80,831,952 79,987,792 844,160
VAT L 205 | 247 2 2,817,051 2,030,190 786,861
FIfTF &S 305,000,000 305,000,000 0
FItT R IR BT E & 105,050,000 92,250,000 12,800,000
WS - HSTEES 306,500,000 306,500,000 0
PRICM BHfi #efifi& 4= 10,000,000 10,000,000 0
P - PHEEEES 269,675,870 269,635,406 40,464
B BT A T 4 102,000,000 102,000,000 0
K - EFEES 50,000,000 50,000,000 0
EEES 11,510,000 11,510,000 0
roesiilish s BE 4 7,000,000 7,000,000 0
BEHNE - RESES 54,000,000 54,000,000 0
B - N ZEES 15,000,000 15,000,000 0
WMAREES 35,000,000 35,000,000 0
. EE&S 103,762,026 103,731,646 30,380
e AR 1,458,146,899 1,443,645,034 14,501,865
(2)7 O fih [ 2 &
%5 08 694,825 1,219,825 —525,000
EaitizesI LSl —659,187 —1,127,550 468,363
U—2 R 4,863,780 5,264,460 —400,680
WM R AR —-1,229,310 —1,579,050 349,740
INEE AT ER R 5,558,605 6,484,285 —925,680
HEAliRizes ] —1,888,497 —2,706,600 818,103
VT LT 7,001,880 5,764,200 1,237,680
WM R AR -2,157,864 —902,640 —1,255,224
J—A VT7rUIT 1,089,900 1,089,900 0
WA N S E 4R - 762,930 —544,950 —217,980
NEE VTR 8,091,780 6,854,100 1,237,680
A iiRizesI e ] 2,920,794 —1,447,590 —1,473,204
FEINAME 50,300 50,300 0
% & 2,400,000 2,400,000 0
Z DA E G PE A AT 11,291,394 11,634,495 —343,101
B R AT 1,469,438,293 1,455,279,529 14,158,764
‘AR 1,548,331,336 1,533,733,390 14,597,946
I. AfEOT
1. Ak
K4 2,722,088 3,098,690 —376,602
A%z 4 43,846,120 35,141,068 8,705,052
FHY 4 10,083,054 9,313,942 769,112
U — A fEH 1,027,440 968,760 58,680
Db E Ak 4,526 0 4,526
A AT 57,683,228 48,522,460 9,160,768
2. [EEaE
) — A5 2,934,000 3,261,600 —327,600
BRRA 5 244 80,831,952 79,987,792 844,160
& E A A et 83,765,952 83,249,392 516,560
AtEEET 141,449,180 131,771,852 9,677,328
. IERRMEOH
1. $BEIEYR 423,322,026 410,491,646 12,830,380
Fft4 423,322,026 410,491,646 12,830,380
(D BEEEFEAN O YEH) (423,332,026) (410,491,646) (12,840,380)
2. —fRIERRM 983,560,130 991,469,892 —7,909,762
— i IR 983,560,130 991,469,892 —17,909,762
(5 BEEEENDFE4EH) (953,992,921) (953,165,596) (827,325)
IEvRMPE & 5T 1,406,882,156 1,401,961,538 4,920,618
AE RO IERR PE & A 1,548,331,336 1,533,733,390 14,597,946
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PSR OFFEOIEART $ 5 LOMER, ROBY TH5.

DOFR28FEE 1T,
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Tid, HEBIRE 3 ZEOFIfT
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Materials Transactions & Hi1Z A /37

VIRV AOBMERHEE S L. SEAS S EE O

IZBS4 53

FEPFH T 5. EEEFMAC L, IOMMMS ##EER) 2 ki3 % & & 312 TMS 5 LU KIM O 2 |HH & Oz #EE T 5.

®OF% -
%.
DEEBIZONWT
OF i elANe
OFBRHICOWT

BRI DN T

(3, WESRRE & FRROKE -

TiL, 5l EHmMEELSEB LIUALEDOEDICAIY,
T, 5lEMEEHORNTEANE
T, A FUN=ADOH LT HERICE T 5.

BEpaiTo &I,

FRRBFERZTFREE

ANIEPOBYNATD .
u‘l’%@%i@.&mmm%éﬁ A F54 \/%

Y, RE»>FIC

12.

NGB OISR IO 72 351 LB 75 fi 5K & FE i 3

P28 3 A 1 B A BPE29%F- 2 H28H & C

(BN

M)

Bt H YO | WEETEE | W W i
I —REIERREAEEIER DL
1. EEEROL
(DIRBRE
BEBEERE 25,132,043 25,130,437 1,606
HEEESIAR 25,132,043 25,130,437 1,606
BIAG 5 1248 E 702,642 702,098 544
DS ELED 5 | 243 o 544 1,555 —-1,011
FIfTEEE S 6,391,250 6,391,250 0
FTF B E A4 20,890 18,810 2,080
S - EAHERS 5,991,625 5,991,625 0
PRICMY Bl (i 4 2,500 2,500 0
A - DFRFEE S 5,290,464 5,290,464 0 | RGBSR %%H40,464M % &35
FEI B A A2 T 4 1,734,000 1,734,000 0
K - EREEES 1,050,000 1,050,000 0
FREER 235,503 235,510 -7
WFIE R B & 119,000 119,000 0
BEE - BYHEES 842,625 842,625 0
BN DB S 255,000 255,000 0
AR EER 595,000 595,000 0
" coE 1,901 iR,
N EH#ES 1,901,000 1,001,000 0 ?gﬁgg%@%&%ﬁﬁ;& .
TRASE 90,000 90,000 0
FIMA 4 90,000 90,000 0
SREE 42,637,200 46,452,000 | — 3,814,800
EBsZhat 36,307,200 39,840,000 | —3,532,800 | £ BH
R ER 4,200,000 4,620,000 —420,000
ShE2 B e 2,130,000 1,992,000 138,000
BENE 188,363,069 97,146,150 | 91,216,919
FIFTEERE 68,504,463 58,692,650 9,811,813
SRS 5,156,010 3,231,010 1,925,000 | 521
mﬁwbﬁmﬁ 10,475,480 7,072,740 3,402,740 | izt
SCRERE TR IS 14,314,560 11,977,000 2,337,560 | g
A%&El e 3,439,800 3,439,800 0
SRERIR - FAEIE 1,387,200 1,027,200 360,000
WSTEERIR - AN 23,868,000 22,068,000 1,800,000 | $B# %
fLEE = INT e 5,244,000 4,896,000 348,000
G - BROS B 2,450,504 2,450,510 -6
GRALEAFTY ) — AES 1,693,983 2,032,780 — 338,797
HATAES 474,926 497,610 22,684
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Bt H YO | AIEETEE | W W i #
HEHES  BESTEERE 111,952,606 31,830,500 | 80,122,106
AL B INEIGS 13,910,500 15,454,000 | —1,543,500 | Zhn&
ARSI IS 9,096,000 9,741,500 — 645,500
AEKESBBSS InEIE 910,000 860,000 50,000
GBS VIRV ABIWE 1,050,000 700,000 350,000 | EI¥Y 37—~
LBy /BT NTRRENGS 20,000 20,000 0
I F - 410,000 205,000 205,000 | 2 hn
I F—FF AR 70,000 70,000 0
AL - E SRR ENGE 5,960,800 2,676,000 3,284,800 | KA IN2SHE, PRICMO JA45 2
PRICMY &0 42 77,850,000 0| 77,850,000 | PRICMO B
SRS - E SRS 2,307,306 1,608,000 699,306
S - EAEELUS 368,000 496,000 —128,000
AR - MRBENE 5,260,000 5,300,000 —40,000
PR - BFoER G 5,260,000 5,300,000 —40,000
ES AR EEIVEN 2,646,000 1,323,000 1,323,000
A - BRI 2,646,000 1,323,000 1,323,000 | Friufigrslimsg 1044
TR EE 2,800,000 0 2,800,000
I A L (A 4 0 0 0
Z It )i A FEE AR 2,800,000 0 2,800,000 | PRICM9
Tha#Ee 110,648 100,000 10,648
ZIAHES 110,648 100,000 10,648
SHREAE 16,000,000 25,650,000 | —9,650,000
M4 16,000,000 25,650,000 | —9,650,000 | 57 IE R 2E FIFT 3 2E DL AR B P4 B 0 © DIRBE
HENZE 1,252,708 1,357,000 —104,292
ZIFE 10,000 7,000 3,000
MWL 940,500 1,050,000 -109,500
TG - MRS 302,208 300,000 2,208
RENEE 276,385,668 | 195,925,587 | 80,460,081
QREER
L 256,512,451 | 173,654,404 | 82,858,047
e 100,983,967 95,815,040 5,168,927
KRR 27,139,643 27,955,000 - 815,357
SRR 1782 2,402,723 3,028,710 —625,987
TEFE A 4,495,896 4,129,500 366,396
ST 24,795,371 24,706,960 88,411
SE T 9,945,174 7,040,750 2,904,424 | X— UK
RSCRE T T 28,307,160 25,299,520 3,007,640 | ~— ¥
MR TE 3,898,000 3,654,600 243,400
HBHES BELEXE 126,770,711 51,328,644 | 75,442,067
e ] 16,283,785 16,773,000 —489,215
SRR 1782 1,441,633 1,817,226 —375,593
TEFE A 2,697,536 2,477,700 219,836
A Kb 19,170,898 20,353,928 | —1,183,030 | FIHKSLBER, T 017 5 AFRBUE R
A BB AT 1,670,000 1,790,000 —120,000
A% Ee A B 185,436 185,440 -4
LBy VIR AR 2,215,950 993,600 1,222,350 | [m%sE 3 [
3 B 492,325 410,040 82,285
bR 4,500 3,000 1,500
PRICMO Pilfi#s 77,218,000 1,439,880 | 75,778,120 | PRICMY Biif#
SEAERE S - e bR 5,390,648 5,084,830 305,818
HE - IREXE 15,880,950 14,683,425 1,197,525
KRR 2,713,965 2,795,500 —81,535
B IA B 240,273 302,871 —62,598
TEFE A 449,590 412,950 36,640
P S S L o 11,500 25,000 —13,500
AATL 2% 308,612 349,300 —40,688
FORHIkE 25 B 28 940,000 1,150,000 —210,000
lRRlE=E T8 28,975 28,980 -5
AMEREALE 1,180,000 1,470,000 —290,000
BLkmzEE AL 190,000 190,000 0
SRtETESR 5,074,200 3,556,634 1,517,566 | EEHALE N 4ATH
et 997,656 900,000 97,656
AR B 480,000 515,000 —35,000
YIVT ANV AT LR 130,000 247,000 —117,000
HEEF A B 1,334,912 1,011,920 322,992
SCHIRE - PR R 1,801,267 1,728,270 72,997
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Bt H YO | AIEETEE | W W i
RE - BEXE 12,876,823 11,827,295 1,049,528
KRR 2,713,965 2,795,500 —81,535
SEAA 782 240,273 302,871 - 62,598
TE S A2 449,590 412,950 36,640
s Rt 371,000 321,000 50,000
FHRERHNEESE 1,922,924 1,243,734 679,190
ES ¢ 853,100 873,100 —20,000
ESEGIN-E 106,400 106,400 0
ATy E R 0 155,720 —155,720 | BEIl-
Hi i E e 126,500 126,500 0
FlBAFEE T 1,524,800 687,460 837,340 | I2E 1086
BB T EEH R 542,520 858,020 —315,500 | Jic B AsmE
WroEHiT )5 B 668,000 668,000 0
Thik BB 299,000 299,000 0
5 B 48,020 48,020 0
BERE - P EHSR 501,500 621,500 —120,000 | BIE A&
BNy ZEB 161,000 161,000 0
HAREE 433,680 228,340 205,340 | EW 24
FTHHE 39,680 39,680 0
W EEE 1,402,540 1,402,540 0
FOUHE 315,960 315,960 0
Dy T5 B 0 0 0
YIEY - EhEEE 156,371 160,000 —3,629
EEE 19,335,153 19,897,080 —561,927
KRR 5,427,929 5,591,000 -163,071
R AA 1782 480,545 605,742 -125,197
faFIEE 899,179 825,900 73,279
By 825,000 1,010,000 —185,000
B A M 2,750,000 2,680,000 70,000
A E 1,106,100 1,391,690 — 285,590
B (B 236,178 231,404 4,774
THHEA 25 R B 45,000 37,000 8,000
T RETE 472,000 720,000 — 248,000
EhEE: 10,000 10,000 0
ElE N 635,000 627,000 8,000
SE KR 46,800 48,000 —1,200
B R 518,400 518,400 0
TRERE 4,200 4,200 0
L EiE 126,000 350,000 —224,000
BT 3,330,000 2,720,000 610,000
P F ROk 135,612 75,750 59,862
Y AES 8,400 8,400 0
VAT NETIER 293,610 322,714 —29,104
Zit# 1,512,000 1,512,000 0 | AiB&FHL, Bl L, frift
Mt 473,200 607,880 —134,680
wREBMA 275,847,604 | 193,551,484 | 82,296,120
ST S 2 B AR AR AR 538,064 2,374,103 | —1,836,039
ELalii=Eae:d 0 0 0
LR R 538,064 2,374,103 | —1,836,039
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2. EEIMEROL

(DR EIMBEE
REIMN ST 0 0 0

QRENER
] 7 ¥ PE PR AR 0 0 0
wENEMAG 0 0 0
LR E IR 0 0 0
L HA— AR E Bk PE RS R 538,064 2,374,103 | —1,836,039
— R IERMENE RS 993,843,995 | 986,420,041 7,423,954
—RRIER R R S 994,382,059 | 988,794,144 5,587,915

. FEEIERMERROE

PR P IORIE 1,901,000 1,901,000 0
R R A 30,380 30,380 0
FIT S B) 27 f< 23,000,000 25,650,000 |  —2,650,000 | FIfT 32T B 21 496
— A IE BRI PE A~ OHR R 17,901,000 27,551,000 | —9,650,000 | FITTHIEIRF AR & ( GIR I
LHRte e IERk A AR B 7,030,380 30,380 7,000,000
IEEIERMENE RS 410,522,026 | 410,291,646 230,380
e ERMERRES 417,552,406 | 410,322,026 7,230,380
. ERBERRES 1,411,934,465 | 1,399,116,170 | 12,818,295

QE) 1. /IFHE OXRIAFEE 30 % #8452 210075 FIEB OGO f 35 L O R H M % HH i L 7.
2. ANFEOBRERZ, FITHE0%, #iis - B30, k- PHEdk 5, K¥ - HERHFFE LY, BAZFI0NLL Thb.

& & &
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