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Coverage of Single Trench in Quasi-Two-Dimensional
Thin-Layer Electrochemical Deposition

Hidenori SHITAMOTO, Oose OKUTANI and Takashi NAGATANI

The step coverage of silver metal on copper substrates is investigated using the experimental
method of electrochemical deposition. The quasi-two-dimensional electrochemical deposition of
silver ions from AgNOs aqueous solutions is achieved through a Hele-Shaw cell. Silver metal is
grown around a copper deposition plate within the Hele-Shaw cell under an applied electric field. It
is shown that the silver metal deposits become dense with increasing concentration of solutions or
applied electric field.

Key Words : Electrochemical Deposition, Step Coverage, Hele-Shaw Cell, Diffusion, Migration

1. %5 LN AOD R THE SN LD THD . £
DRELRLHREIIE R TH D7D ICEN
Bp, 2L BEELIT D20 CHIEFICIH RE®ZEMB TAAHRLCBETED L5 2
EhmBEEHPERINRD LR » TE ETHLH. L LB~ HEXRZIER &
TWD . FZTHRARFEADZORREHEY TR RESRIMEBDRL LR
THEHEITbA TS, FREROKE I, RIGILE>TXBRENTWHWD . Z DD XM
KM E (W x i pvD, CcvD) V- toy BEECHEHRE TR, AT v 7 ALY EMN
WM E (BIAEEID > &, ECD) ONH ROVBRRDIDBbDEEZLND.
L. KRMAKETH, OF0oa sy ta -7 o FITABRERTCHBHEEREO X 7 v
ik I 2 b —Sa URERICRSH ThRnvvoMBEsEREN O EE AW
TW5h. ZofRERMRE LT s D THHHE R ETVERTHAND . AFR
MIT > DSMCIED ¥ T a b-—-3a v & #EE L, R onERB BN O KB R RN R
DFEBEEEBERGLELONH L. E DANRLY (BEKEBY) OMBIZND TIS
ECD O i MR & Tk, Kuhn & 897 o 72 BB MERREZHLDTHD.
WD .M KT THERBEN OE
AP IO EBRBZERBLZLOTH 2. ERB

v, FRIEDLA (Lt ER) 7527 7
MEMAKBETICHKRZEZ ARD A4
Mmoo E L RO L D IZHRMNEHKE

* ERESZAE 1996 46 F] 18 11 - PR 9 1
B ACEACEEE (432 YA S 5 1), DT D (BT

2 1, R AR ) ) .

il s Cut+ 2 Ag - Cu?+ 2 Agl

*3 5

— 240 —

NI | -El ectronic Library Service



The Japan Soci ety of Mechanical Engineers

HRGTTHMEBNICB I 2H—O ALY 1729

AgNO, aqueous solution

Agt
¢-—/aass Transfer

Surface Reaction

Electrochemical
Deposit

R .

Substrate (Cu)

Fig. 1 Growth Model

TONILEBOEBEBO Z LEEN LW
W, FDRERY— v EHTTITIAREBRB L
LIEEh T WL . AR oENTZH W
THEHOE - FH~DI AL IO TH
NRE.-BCEFEIAOENERELE LD R
BELXLTBY, Z0OHBESRET HTINF
L THED DB H D . T R LR AKE
R ORA 2 (Ag") OHEABE L &K H
WEEH  COE@MREO2BHETHSL. A4~
OMEBBITIEER KD, EB, I DH D
BN,ARBREIMES ZVRE T D . ERIK
BiZER AT 2O TCHIMEEZ £ &
FTCEFDODEBIZODVWTHRNSD., £, £l K
D ENERARDI-DICHBERABERO R
EirLEfLsd, S b I ERICHEBEDIZEN
P ABEEERAKBETERS L THEHED
CERELITILIHEAOEREIT .

BN OHMEBIHEBRABBEORENRV
CELLREROBOBEBICEILAY T
IHRICEBTA. LML, BEREVE X
CTHEHBECHIIAVISCZEEBLARAW. £
TAERTHMERKBEROBREZ 0.05,
0.1, 0.2 mol/l (EL#% mol/l EME HF <)
DIMBETERBREZIIT D) . F-EBRAMNEV L &
CHEFORERER» D ELBIZES T
ZOTHERKEHMEEZ8VIZL, BLTF4V,
2VO3IHEBTEREIT Y.

(i

2.1 EBREB N23AXRTHEMRL
R TEBEREATHY, TN T 7 YN
AR, ERBEAN-V-EROYNT T
M, R THEREIATWD ., ERICIT Y
THRALTOEBHRKELTERIEDILZDICE
0. immo#FLHENEHERERND. 20
FRBICEES, BHREHIZT cn D EFIE
DWERTTCBL  TFLEEROEATITR
BHoO#BRPAEVWL O LREV OEZHEL,

=

|_—— Anode (d=3mm)

’,/,’Substrate(t=0.lmm)
Cathode (d=3mm)

Acrylic plate (t=10mm)

AgNO.aqucous solution

Acrylic vessel

[ Anodc (d=3mm)

Cathode (Substrate)

Direct

Fig. 2 Test Cell

FORBIZONTHEHANDL . A - — T
KK EBMUEEOOHP 7 4 A+ EHAVD.HE
BEeLTHMEE, EHEI L ZEALTY
BAFLVABMERCOIN, EEEROE A
CHREBRAKZERETD2. 20 TERE
NFDBERAA T /- F (+H) »e b
VR (=) o TMEEND . 2D
FOBMBEROBACHAERKOERT / —
Fo S ERmMC EHIICEES, BHEHERAOL A
TEWRE LY — K& T 5N o ERE TR
BEEROEAITIE 10cmE& L, BEHEEROY
AR T /- FhbERLBETH 10cm &
RABLHIELTDH. . FLEBRICEREZ T D2
HDICHREBEER 2, EFoRBELRE T
LD ETFA R AT EHEMNT L.

2.2 KRBHE T IAVREHOBK
EDODBBRELLZMEEBERAKBERELZEE, 2O
PREBREAND . ZLTRX—F =N KK
ChhohnwriHo>eEE L, 727 U ARTHE

K+ 3. 7 /—-F, Y —Fo2oEwm%
WK EBILEERO + M, — 8% h £ h i ke
L, FTEOETCHHT L. £ LTEME L

— 241 —

NI | -El ectronic Library Service



The Japan Soci ety of Mechanical Engineers

1730 BERTEBEN BT 2 EEOH LY

FTHRETLENOBBELZET I AT T
MEL, 2vPa—FUERVARAALLET 5.

3. EBHRARBIVEE

AEBRTEIMEBRABROBEL 3EE
EEE®ETHToBN, TRTOHEAHICBWVT
0.IME0.2MD L TR ENOEEIZIZX
EREVELURDOE. FOED UK T
TREN0L.OSMOEWES L 0.2MO W
ket B,

BAEDHRIZHDWTHRR

(AgNO,) 0.05M  [AgNO,) 0.2 M

Fig. 3 Electrochemical Depositions
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Fig. 4 Growth Length vs Time
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Fig. 6 Electrochemical Depositions
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Fig. 7 Electrochemical Depositions
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Fig. 8 Growth Lengths vs Time
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Fig. 9 Electrochemical Depositions
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Fig. 10 Growth Lengths vs Time
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Fig.11 Electrochemical Depositions
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Fig. 12 Growth Lengths vs Time
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Fig. 13 Growth Lengths vs Time
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Fig.14 Electrochemical Deposition
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Fig. 15 Growth Lengths vs Time
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Fig. 16 Growth Lengths vs Time
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