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Analysis of Nanometer Precipitates in Copper Foil by using
Small-Angle X-ray Scattering

g 1 & PNE RER/
Satoshi Yamazaki Yojiro Oba

(B®)

fie 2 K RA ™

RELENT

Hirokazu Sasaki Masato Ohnuma

BRETEROF /N EMRUORILOEEBNFHEZ1TO 2 £ £ BRI E LT, /A XIREEL (SAXS) &
U/ B XAREIEL (USAXS) BIE 21T o720 CDF/NEMIERBET ZEICHMT 2METHY, 2
LEF/NEMHPBERICLY), BE-BREALTTELODOEHRL TWD, BIE LR, BRI
BEARMUSEER/ML L WVNEE TR, 0.3 nm~1 &V $ High-g DIEEICH W T, BRBR A RLELDE
EENFH5 & EMB LI, £, 300°C TR L 7258 TIE Low-g DIEIKIC & W\ THEIELFRE A I8N L
foo TNODHEEEBER, ThZhF / NEMERFLICHRT 5 EHBAIL TV,

1. FU&IC

LA, HENTRRE R — bty a v X ok o/ NL -
HRALDSHEATE Y, ZONEHOEMRLFER Sy F—J 128
WL/ - EEUEDSRD ST WD, RISV T E
BRI D LA E N CB Y, < CHE 2 B EE
ENTVS, MAT, Lo HEEHICNH SN TnD ) T
LA G v ZRBIOBBEBRIZS DL TEY, KA L
FRR AL ERE LAk b Tw b,

— B, SRBROEE (7 — §) & K& S
L7zt (7Y — ) (FT4) L ORICEMREZEL
HAG, MBI ERERZ L TH Y — NREIZHE % EE
S, ZOH Y= RICES LGy IcHEEs s 2 LI
roT#EsIN, (K1),

C OREELSE \ZIIBR A ZRIRINFIS A SN TB Y, BnHl O
—OTH LT HRE(TU) IRERZ 7200774 bF—L&
LCHHESNTWD, TU L E IZ$MEE LT 5 2 & 555
NTHY, WIS THL—EULOEEIZTH L, HEDR
DG EE OB SIS LSRRI T 5. 20720,
o ERIENNTH 72 AL EILI I8 LT - SIS MRS
THREZDOLRYBRPELND—HT, TUDOSHEYITE
fRENTENIZ CuS & T LEENICIUD SAZ I, DT/ firfe
W ASTEIR SR TH OREB I ER I (R 2 HTR ), THTEE) O 2 35
B BEEE o> TWBY, Lahi > TEOHH T35 2%
BN EMT A LT, BETH D,

T OBFFERSEARTE St TR sE R
2 AARIET 0T S
8 LB R

BB (+) B
(BB SR KRR)

X1 TS O HERX
Schematic diagram of copper foil production.
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Schematic view of X-ray scattering.
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Typical information on sample obtained by SAXS.
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4. BHYIC

Alal, /N X FEERELAIGE & > TR O B RS TE P oo
J N DN 7 G E AT 72

T NEWCOW TSRS 5 2 & T, 20 A AHZEALL
122 EDT o7,
BETHMEBROEET R T 2 CERT L, BELZBIC
G SNTF 7 AR EAE NSNS, SRS BRI &
D SN OFEAL & SRR RIS ESNEEL, FoY
A AR LI2bDEEZ D,

HAETTRRE 1375 (FHR30F2R) 50



— WA XIGRERELRIE IS £ 2SRER D F/ MEW DY 1 XFFE

» LI

INSDF I HFEWIIL R LD RREMEEELHRD
Bk L CuSE B HE LN, AREOBEFITRB L TH S
E#Ez 5, 300C OB TIES L L THE L Zomsszile
LTHELTWLA DB b D,

LR, e BRI OMBE RS L, BRe b
Hx BIEICHEBTE 2 M 245 L T (.

HiE

FACH 7 HEPEE I 722 BR0E T S L e
LTHAY Y70 b O BPEEE0RRE BT, E— a4
¥ BLI9B212THr o 720 (R © No. 2012B1896)

4)

e PN

Ching An Huang, Jo Hsuan Chang, Fu-Yung Hsu and Chih Wei
Chen, :“Electropolishing behaviour and microstructures of
copper deposits electroplated in an acidic copper-sulphuric
bath with different thiourea contents” Surface and Coatings
Technology, 238 (2014), 87-92.

Y.L. Kao:“The annealing behavior of copper deposit
electroplated in sulfuric acid bath with various concentrations
of thiourea”, Materials Science and Engineering A, 382 (2004),
104-111.

F. Zhang, J. llavsky, G Long, J. Quintana, A. Allen, P. Jemian, :
“Glassy Carbon as an Absolute Intensity Calibration Standard
for Small-Angle Scattering”, Metallurgical and Materials
Transactions A, 41 (2009), 1151-1158.

J. Hlavsky and P. Jemian, : “Irena: tool suite for modeling and
analysis of small-angle scattering” Journal of Applied
Crystallography, 42 (2009), 347-353.

HAETRMRE 1375 (FHR30F2R) 51



