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Fig. 1. DSC curves of (a) original fiber and (b)

nanofiber!.
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Fig. 2. Gibbs-Thomson plot®.
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Fig. 3. TEM observation image of nanofiber.
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Fig. 4 DSC/SAXS measurements of nanofiber.
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Fig. 6 DSC/USAXS-WAXS measurements of

nanofiber.
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Fig. 5 DSC/SAXS measurements of original fiber.
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Fig. 8 Scattering curve difference of 280°C and
285°C on USAXS measurements of nanofiber.
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Fig. 1. (a) Schematic image of semiconductor pack-
age model for residual stress analysis comprising of
Cu/Resin/Cu three-layered sample. (b) Photo im-
age of the specimen for the residual stress analysis.
(¢) X-ray CT image of a semiconductor encapsu-
lation resin containing SiOs-fillers (pale-colored re-
gion) by using CCD detector measured at BLO8B2

beamline
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Fig. 2. CTE of resin-a and resin-b cured at 250°C as
a function of temperature obtained by TMA analy-
ses. The value of copper (16.8 ppm/K) is from liter-
ature data.
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Fig. 4. Two-dimensional diffraction profiles of Cu
(cured sample-A at 40°C before second heating pro-
cess) and Al-powder measured on a single imaging
plate at different sample-to-detector distances of 74

and 66 mm, respectively.
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Fig. 5. Diffraction peak profiles of Cu(311) and
Al(422) as a function of azimutial angle « for cured

sample-A at 40°C before second heating process.
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Fig. 6. AL — cosa plot for cured sample-A at 40°C

before second heating process.
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Fig. 7. Change in residual stress at the resin/Cu

interface during heating process.
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25 150°C (¢ = 120min) ~D W HLEFE TN 1% 24
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2. IS DEEX, Fig. 2 (2R3 LR
CTE Z/t0 63N TE 3. bbb, 250°C 156
OWHBREIZB VW TWITNOREL CTE ME T 5
7%, RHAE a 1% 200°C 38T, S b 1% 230°C fET
FNENCTE A Cu & —H L, ZNUTORETIX
Cu X[ CTE Z#Fd 5. HIZCTEDfEL D, 250
°CH S DHMEERRIZE WTIIEIE a & v BHIIED @
DB EIIRE S R b e fiskand. Z ORI bk
fa D CTE 24 bD3EtE /Cu EAEMEHNZ BITIZ K
INTEDL, sample A X Y sample-B D 1 HSEE{LAL
B OWELEREIZ BT 2 BHEELS K E <, FlRISN
NREEMIN-2HEINS.

(v) t = 140 — 250 min (B O IIEGS HEFE): G
J1 L EEDOBRIL, t = 100 — 140 min (2B 1) B EE{EAL
THOWHIERE L IZIEFAKOERNE SN, ATl
ZbTH D L HEIND. H{LAHEEZDE T VMEO
ffig /Cu R OIsF1284bi%, H{bEfE L Cu ® CTE
#% (CTE S A~ v F) OIREMRAVEIZ X - THIAAT
HETH D Z LRI NIz,

PAEX Y, SEMRE U7z B8 ARy o — O FE ik
Az B 1) 2[R /Cu S O IG T A H = X LI
{Lfig & Cu® CTE S Ay FRERDOEDE L
THEINS., F£72, sample-A IXHIZFIHRIG I 23
Mo TWABIRETH D, sample-B IXERfTE Tlds]
RISSIDFEF S NIRREE B Z e DS 2R D,
TS AR Sy r — D DB A1 7 VSN
ZRIEL TV A HREMEDVRIB S N7z,

SERDOFE

SRS NI DZ4ME, FRRIC X FRETEE
AWl FETH 5 sin? U I & 2 0 A R A
Bk By Iab—ya v CMOFHETIEIC X 55
REDOUBBGENBETH L. £72, ARG CIX=ER
5 250°C 2 SIZB I B EMGFOMA T O+ 2B LT
PG 2 17 o 728, RS T — Y O EVET SRR T
1% —40°C TOFHAiH EME X 115 728, —40 ~+250°C
TOWEGIE D ATREREURI A 7 — VBT, B K OREL
R DR IS )1 Z DIGBISRBAN B R 0S5 2 DFRE T H
5. HIZ, SERIIMmEAERRERZ 100, 500, 1000 Y1
2V EFEMEL DT TR E W, g/ Cu 5
[ DFEAFENE L o2 LOHBRHZ Hi5 4.

EXANDEM

S RIMRET U 72 cos o $RIZ & 2 5B I 1 S A7 1
HER N I — O R B IR / Cu S DIRFE & FEfk R
TS 2 Z LD RER D THER R FIETH B, B
A A — X — v EREEHIA e TH 5 7‘:&'),
ARG & o THREERNY F— Y OBEEFFNEIC

WS D LR I DRI T@mﬁﬁﬂ:’&kk
WA DEMBEWD N> 7=, 5, ARFHGEMM % 2t
PR Sy o — O FEHIER RIBER IR KRB L T <
FETHS.

5iE

ARUEZTDITH2Y, TEESKARIET /T
7RV R —DRAFERL, BERREMNL, $EHEL,
Z DMBIRE DERR & O ZEOESiH I & THIE 2w

7 EFE LR 7, BRYEISHFNIZHZ0, HEK
2 IR THRE WA E F U, BEH L B
SEXR

SE ER
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[2] K. Nakamae et al.: J. Appl. Polym. Sci. 40, 2231
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[3] T. Nishino et al.:
(1992).

[4] FMRAE D i : SPring-8/SACLA FI FHIFZE A H 4
3, 589 (2015).

[5] ##hAE D il : SPring-8/SACLA FI IS AL
4, 275 (2016).

[6] #HhhAE D il SPring-8/SACLA FI IS A S
4,294 (2016).

(7] s RBUZ Ml - #4k} 44, 1138 (1995).

(8] E fth : HZFEdw 95, 454 (2013).
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BE YA 2 VERBRETS S ORBRED ) 77 L1 A4 U EM» SERINL 2 EMZ HNC, BRERRIIST5E

KM DO KD %E2 X~ A4 2708 — .12 & 0 i L 7=.
Y 7 FVBEEADRE TN — R e HET IR EBH BT IAE TR > T W,
BETIRRT & WEBD & 27 FIVIRE AL AN RFEE 2B U 7.

VIR - DM AHEI N T WS & o7z

RIREL—b% 0.5 C & LGS, RBERRT
—J5, ABRET
1 7 OViERERBRENE, AFINETOY F LA A

F—T— R XY 20— L, 4 A=V VT, XAFS

BEREHREN

VF o haAEM (Lithium Ion Battery : LIB)
T AINVF—EE e AR REEZNT v 2AI 8L L
&0, NEIEEERD S KBRS EIR £ ClR/A < B 2E
BHE5NTWS., LIB 2 W8G2, BEHOL LT
MHEE INDSBERE MRS 5720101, ARG TR
K72 LIB Offiv G & F 4z X 2 MEE2 LD JH A % +
MTHR L CHBHEIT A Z kv ons. FEES
&, 2014B #AIC Y 1 2 VikEREE D 18650 B X LIB
M OERIL 2B E W, 2V 2 REL RN S
FHEHKIWE %2 X~ 1 2B —LTA A=Y 7%
U, EWENRELT 2R 28 L7 [1,2).
AREHLA T, VA 7 VEABRATER O LIB 2 5 HELL
7IEMZEHWT XY 1 70— LA TOR 24T\,
BFWIT T D RIS DWW T HIRE T 5 Z ¢ 2 H
e L7,

ES

EME, BaEEINZsa—7 Ry 2 ANT LIB
(18650 ¥ X) #MAL TEELL, Y AFNLI—FK
3 — N TOWE, LIgE2To7. SHARETEEH

Wriix, €00 U 2 EMRENIIN U TEE ST R~ HH
IRNYTUIWTS 2 SGIE TR LU 72, )V i3Il
TARD MM % M, )8 Lifizxite LTora—
TRy 7 ANTHAILT, ERIZHW.

FER L SPring-8 eI ¥'— A 7 1~ BL24XU 12T
FhEL 72, EERRRED ©— LM%, ¥ — L5E 5x10°
photons/sec. (at 8333 eV), & — A1 ZIZHiE S17)
1.6 pm, /KA1 4.2 pm TH - 72, BHERIZIX Lytle
Mb#RZ AL, #8E (Ar #A 70 —) THlIEZ
o7z, A A=YV 70, AR AT—Y% 1 ym
ATy TTHEHTET XY 70— A0S
i % HIH U 22 2Y o BARE X AN 80 um, AW
232 um DA A=YV T %[, ZOLELE[D
acquisition X A 413 0.1 ¥, 1 BEEOHASRFFIEH 7

3 ThH o7z, EBET — R OBRSALILIE G EILRTR (2]
DBHTH5.
BERBLUZER

B 7 IViBRETORRHZ DO WT, 0.5 C THRMEL
7= 356 D R IR & BRI DA A =2 v J)
WriER % Fig. 112R7. 28, Fig. 1 HORT 1~10
M EFEML 7224 I V2, Fig. 1(C) IXEMEH]
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Fig. 1. Imaging results of cathode cross section at 0.5 C : (A) sample setting, (B) voltage curve and (C)

normalized images.
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BEHBT L, V7 FIVEREN SR EH U,

Yo 7 VERERATERE & SABREEEURL D ZE & AR T D
RISHAE R T 57280, 4 A=YV 7Rz & HEY
BULET—2%514v7a 7714 0MLLT, TORIK
BbE U, o1 2 VEREBBERE % 05 C THR
MEL7=5A0AKEHIRE Fig. 2 1277, Fig. 2
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Fig. 2. Voltage curve of cycle tested cathode at 0.5
C.
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Fig. 3. Line profiling from imaging results.
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Fig. 4. Line profiles of imaging results at 0.5 C : (A) new cathode during charging, (B) new cathode during

discharging, (C) cycled cathode during charging and (D)cycled cathode during discharging.
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