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Structure of Nickel Films Electrodeposited
on Copper Single Crystal

Yuji Ueda and Thikara Gokaku

Abstract

Reflection and tr_ansrﬁission method of electron diffraction was used to. study the film
structure of nickel electrodeposited from the sulphate bath on electropolished (100), (110) and
(111) planes of copper single crystal. Electrodeposition was carried out under varying condition
of deposit thickness and current density at the constant temperature.

Twin structure in the films was observed on the (110) planes in agreement with previous
report, but in the present experiments, the single crystal growth of the films were observed at
the larger current density, and observed on (100), (111) planes of copper.
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2. AHOEREXRTE

2.1 REHEROER
SRHLES A LB Fig. 1 @R L /e & 9 7 Bridgeman kiR U HIRIC L » TR L
foo EF, B (V) == PRERME) ORE
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BT ETE b 10 torr DEEECH - o, KIC 3
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B C R IS & Y BRI Az L T L, X -
ST HIE O fe b DB & L fe, Fig. 1. Furnace used for copper

single crystal growth.
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(a) (111) face (b)Y (110) face (c¢) (100) face

Fig. 2. Laue photograph of copper single crystal.

- R =3 24 2, o S
W= NaOH 5% @ CHEMBERxT/c - 7cpy,  ATERME Table 1. Condition of electro-

R T b o fn, M E LT RSm A Hu, deposition
BEEFR TR b T KR L, o TR Condition
RBEREGRES D OBRRCH D, FEOBTEIN NS0 THO | Mgl
oL EHEEIRSD, NaCl 3 g/t
2.5 BFREH HBOs bell

Current density 0.1~10 mA/cm?
Temperature ; 0~70°C
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e TED, COBRBKEECILE~ & AE of electrolytically-polished copper sub-
_ strate single-crystal.
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TR

(a) 1mA/cm2, 300 A (a’) Schematic representation of (100) face
diffraction pattern. Incident direction
of electron beam is {110}
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(b) 10 mA/cm?, 300 A (¢) 0.1 mA/jcm?2, 1000 A

Fig. 4. Reflection electron-diffraction patterns of nickel films
electrodeposited on (100) planes.

Fig. 5. Transmission electron-
diffraction patterns of
nickel electrodeposited
film detached from (100)
plane of copper.

3.2 (110) WA D EH
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(@K L0+ AEE IS, K (O © D) @ e (HE) © 111 @& v —F e, Ihi
(Of) © (111 & & @M (111) EHE % —HKE L 5L DTHD, Liciis T, HLIELS
D—FMN oD [111] [111] DFR b @ Z 24 (11T) (111) @y © 180° mEsL /2@ B h b
R, AL ERCT08Y R L MBI REAT A LTl h, T, 2 OMICL,
FRFTHAESA PV —F v 7 DIFFE LD Bk, RENC X 5 B8 HE TR N ET
MABET 2R, S50, BEOETHEY n L THM ST B RS, (110) o (111)
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(a) Twin structure 0.5 mA/
cm? 300 A (a’) The explanation of (a)

(b) 0.5mAjem?, 1y (c) 5mA/cm?2, 300 A

Fig. 6. Reflection electron-diffration patterns of nickel films
electrodeposited on (110) planes.

Fig. 7. Transmission electron-
diffraction patterns of
nickel electrodeposited
film detached from (110)
plane of copper.
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T W D F A1 5ESE Cochrane 5 O#EIC L 5 & 0025 mA/cm? Tk 2 ) 03 mA/cm? T L &
FREEF & 75 T BT DS TR 2 DR & 3 Bis- e, BWMEOK R Fig. 71wl
oo Zhd (110) DR LA TREHASY FPEBEML, ZOGENHBARy MERL R
/N
3.3 (111) ENDEH

I OFEREANDOENRARL, MhoOfEGEA~DOTEE LB L T, = 2%y 1 LIK<S,
SEEERED Y v 7S s — v S L BB e, HEEL Tk, BREEONSCHARERL S
s X 5 0.1mA/em?, 300 A ¢ Fig. 8 (a) iwind X 5 7B S avE Uie, &k <110) Fii s
LEFHEAYANFS S LBEONTH S, WORRE T OREOBEREE TEE T
$pro Fe A S DfE R TIRAEBIn e L e, () (BB 5mAjom? O L XD L, DTH DA,
TDEHICAHEy MLTOSOEAED o TELTWAOREL Nz, ik (111 mc (110)
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(a) 0.1mA/cm?, 300 A (a”) Schematic representation of (111) foce
diffration pattern. Incident direction
of electron beam is {110}

(b) 5mA/cm?, 300 A (¢) 01mA/cm?, 1z

Fig. 8. Reflection electron-diffraction patterns of nickel films
electro-deposites] on (111) planes.
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Fig. 9. Transmission electron-diffraction
patterns of nickel electrodeposited
film detached from (111) planes of

copper.
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Fig. 10. Crysllization of nickel thin film.
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