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123 A8 AAAES 9% AIAZTHOF screen printing® doctor bladeo] FFEHJTE. Screen printing
o} oJair] A BAA MnO, FZoE AT CV (cyclic voltammogram)e 421 A 77k E43S
BAZT}H 50 mV/se] scan ratedlAe] CVEEE] Aabg B8RS 140 um, 24 pm, 3 ume} HFFA haiA 2z
7} 5.8 Flg¥}, 81.8 Flg, 172.0 F/g®] 3t& UERAATE Screen printing HFolA12] MnO, $E49] °]8-&5 100%=
3192 1, paste?} doctor blade®] 018-8-S 77t 34%3} 47.6%°1ACh. Screen printinge &Y 585 A% &
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Abstract : Screen-printing and doctor blade method were investigated and proposed as an electrode coating process
for high power capacitor. CV measured from the amorphous MnO, electrode prepared by screen-printing shows closer
to ideal capacitor characteristics. Specific capacitances calculated from CVs with potential scan rate of 50 mV/s were
5.8, 81.8, and 172.0 F/g for electrode thickness of 140 ym, 24 ym, and 3 um, respectively. Assumed that utilization
of active MnO, in electrode of screen-printing is 100%, those were 3.4% in one of paste method and 47.6% in
one of doctor blade method. The screen-printing can be good technique to coat thin film on current collector for

high power application.
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Fig. 1. XRD patterns of a prepared MnO, powder; (a) as prepared,
(b) heat treated at 500°C
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Fig. 2. PSA data of a prepared MnO, powder.
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Fig. 3. Cyclic voltammograms of various MnO; electrodes that were
fabricated by the three different methods: (a) paste, (b) doctor
blade, (c) screen printing.
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Table 1. The capacitance estimated from cyclic votammogram with scan rate of 50 mV/s and the thickness calculated from the utilization of

active MnO, in the electrode.

FabricationProcess

ElectrodeThickness CapacitanceDensity Specific Capacitnace Electrode Material

Thicknessof Active Thickness of resitive

(um) ( mF/cm?) (Flg) Effectiveness(%) layer(um) layer(um)
Paste 140 87.5 5.83 34 5 135
Doctor Blade 24 115 81.8 47.6 11 13
Screen Printing 3 13.7 172 100 3 0
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Fig. 4. Schematic diagram of the electrode structure.
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Fig. 5. Cyclic voltammograms of MnQ; electrodes that were fabri-
cated by the three different methods with normalized current.
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Fig. 7. Nyquist plots of single cells.

Fig. 8. Simple equivalent circuit for single cell.
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Fig. 9. Capacitance density with electrode thickness.
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