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Long-Term Evaluation of The Current Efficiency of Iron Electroplating Process
by Using Quartz Crystal Microbalance
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The current efficiency of long-term iron electroplating was evaluated using an in situ quartz crystal microbalance

(QCM).

The current efficiency was compared for different plating conditions such as the use of carbon or iron anodes and
the pH control of plating bath. Constant current efficiency was obtained when the pH of the bath was controlled to be

1.8 and an iron anode was used.
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Table1 Bath composition and operation
conditions for iron electroplating

FeSO, * TH.O 400g + dm™
FeCl, * 4H,0 80g - dm™
pH 1.80
Temp. 40°C
Current density 3mA +cm?
Cell volume 0.4dm?
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Table 2 Experimental process for the current efficiency
evaluation of iron electroplating bath (current
density ; 3mA + cm™)

. Total charge
substrate time[S] [Codm-1]
Runl | AuQCM (1.37cm?) 1000 10.275
Run2 |99.9% Al(5cm?) 13700 524.025
Run3 | AuQCM(1.37cm?*) 1000 534.3
Run4 |99.9% Al(5cm?) 13700 1048.05
Run5 | AuQCM(1.37cm?) 1000 1058. 325
Run6 |99.9% Al(5cm?) 13700 | 1572.075
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Fig.2 The relation between total charge and the current
efficiency
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Fig.4 XRD patterns of Fe film as a function of total charge
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Table 3 Grain size of electrodeposited Fe film

Total charge Q Grain Size
[C+dm~?] [nm]
20.55 31.0
2238.75 26.9
5377.05 19.0

a)Total charge
30.83 C+dm?
b)Total charge

2249.03 C+dm™
¢)Total charge

5387.33 C-dm?

Fig.3 SEM images of the Fe film surface at different total charge
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Fig.5 XPS of (1)O1s (2)Fe2p® for Fe film after constant
current deposition with total charge of 5387.33C-dm™
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Fig.6 XPS of (1)O 1s (2)Fe 2p® for Fe film treated by argon
ion etching after constant current deposition with total
charge of curve 1 : 2249.03C-dm™* curve 2 : 5387.33C+

dm™3
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