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Fig.1 Schematic illustration of epoxy molding compounds for encapsulating of semiconductor devices.
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Fig.2. The HAXPES spectra of Cu 2ps3p, Ni 2p3, and O 1s for Cu- and Ni-wafers and Cu- and Ni-leadframes. Cu- and
Ni-wafers were prepared by depositing a film on a silicon wafer using the sputtering method.

X 21 CuB LN 7z ICDWTHIE L 72 HAXPES A7 b L% 7R T, Culpsp, Ni2psp, Ols D& 71 7
TANEY) = F 7L —LARMIOVTHIE L MR LZL 25, T 7 A BRIZIZIEECTH -
7l eh b, LD HAXPES ORI CIE Cu BLX NI v 2 ~Z &M E LTV, /42, v B X
CU—F7L—2D0nFNdRAICITHABESFEL T2 2 L AR TE %,

(2) =& F > HEta/e)E R ET8]

TAHRF RR/Cu B LT RF UEENI ICOWTHELIGON Cls BL WO 1s A~<7 A %2[X 3 1TR
T, WTNOREHCOWTH, Cls AT PADC-CDY I F NI =23 7 FERON AP R0
Fr =Ty hwdbotEZ2oN, EMHkD L FFAapnBllEnTnwi e o, /o7 v 7y



4wiﬁ%—ﬁﬁﬁ@mﬁﬁm%&%bt@@f@5

M3@&h, =RKFUMHIED C-CEAF LV C-O HEEICHYT I -2 3Bl Nz, C-COY—21ff
BT oREHCE W TS 285eV TH o722, C-0 DY 7 Fbid Cu £ Tld 288.1 eV, Ni £ TId 286.4 eV
LR MEICHA TV, RSB RIICE W CBIEOMRE T RS EM» O Rk 2B 2% \T
TWRZeZRBLTHY ., Ni LOBEIE Ni iRl & OBEFHEZIC L o T C-OBHDOARABH X T
2bDLEZLND,

IR F URHE/Cu® Ols (M 3(b) B X T HF UEIE/NI D Ols(M3(c) DY —2 7 4 v T 4V IHiRH»H
IRFUBIRICHRT 2BRIETFOC— 7B T Z N4 5303eV,5333eV TH D LHEEI N, THLHD
OlsDE—Z7{LEDENIEC 1s D C-0 D¥ 7 FARRICRIERE DO DETFHEOREDZICHKT S D
DEHEIN, BBREHOMIEOEBHOENLD 726 T HIE/EEE OB—EEMAEHOmE DE
RIbDLEZLNSD,

8000 T T . 12000 20000 T
(a)C1s ()0 1s ()0 1s
hv = 3,000 eV hv = 3,000 eV hv = 3,000 eV
C-C 10000 (— C-0-C, C-O-H—
6000 |- . 15000 |-  C-0C.C-OH —
Ni(OH),
5 .0, C-OH 5 8000 Cu0, Cu,0, Cu(OH), . 5
© . ®© © Ni,O,
= Epoxy / Ni = Epoxy / Cu i~ Epoxy / Ni NiO
2 4000 = 4 = 6000 P - 2 10000 .
c < g
o c-c L 9 Ni,O5
IS £ 4000} Cu0 4 £
2000 — — 5000 Ni(OH), .
C-0-C, C-O-H 2000 — Cu(OH), Cuo 1
Epoxy / Cu Cu
0 I I I ol L o L P I R R
300 295 290 285 280 540 535 530 525 540 535 530 525
binding energy / eV binding energy / eV binding energy / eV

Fig.3. The HAXPES spectra of (a) C 1s for Epoxy/Metal, (b) O 1s for Epoxy/Cu and (c) O 1s for Epoxy/Ni.
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Fig. 4. (a) The HAXPES spectra of S 1s for additive coated on Cu and Ni substrates. (b) The HAXPES spectra of S 1s
for epoxy thin films containing additive molecule coated on Cu substrate measured with different take-off-angles (TOA).
The red open circles and the black solid lines are the experimentally observed and the fitting curves, respectively. The
spectral intensities are normalized and vertically shifted to increase the visibility.
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Fig. 5. The HAXPES spectra of N 1s for TA (left), TA-1 (center), and TA-2 (right) on Cu substrates with different
annealing temperature. The spectral intensities are normalized by the integral intensity of Cu 2p3» and the number of
sweeps.
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