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HAA MnO, nH,0 HIFAEE AMEFH pseudo-capacitorg A AZstd 548 H7H8IHTE 100 mv/ise] cyclic
voltammogram© ZF8 &3 A3} o] ATAE 2] 3} potential window= 1VO]3L H]-E-FL 250 F/ge] AT}
TDMA(Time Division Multiplex Algorithm) pulse A1 &ollA4] TDMA Al2:®l (2 parallel-pseudo-capacitor systems)
£ 0.22v9] ohmic voltage drop?t 0.38V9] capacitor voltage dropS ESFSI) ©] TDMA system] total
voltage drop®] 0.60Ve]2E TDMA HA%FA Foldsle]l 2799 1V maximum voltage drops &3t} =4,
o] system®] ESR¥#} B]Z2kS 7z} 55mQi7t 105 mFo)@itt. wlelkx] o] TDMA systemo] HAEA FHjAs=E 93l
load-leveling AT B2 3-8 7153 AT

Abstract : The objective of this work is to design, fabricate, and characterize pseudo-capacitor using amorphous
MnO,'nH,O electrode material. The cyclic voltammogram under 100 mV/s scan rate of the material shows the elec-
trochemically stable potential window of 1V and the specific capacitance of 250 F/g. The TDMA pulse test result
indicates that the TDMA system (2 parallel-pseudo-capacitor systems) has the ohmic voltage drop of 0.22V and the
capacitor voltage drop of 0.38V. The total voltage drop of the TDMA system is 0.60V and less than 1V of which
value is the maximum voltage drop requirement of the TDMA satellite phone. Also, the TDMA system had the
ESR of 55 mQ and the capacitance of 105 mF. Therefore, it is confirmed that the TDMA system has the application
feasibility as load-leveling capacitor for the satellite phone.
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Fig. 1. Pulse test system and pseudo-capacitor structure. (a) Block
diagram of TDMA pulse test system and (b) bipolar stacking
structure of 8V pseudo-capacitor system.
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Table 1. Configuration of 8 V pseudo-capacitor system.

Component Feature

Electrode Material Amorphous Manganese Oxide
Aqueous Solution ( KCl)

Pulp paper

Electrolyte
Separator
Current Collector Titanium Foil
Stacking Method " Bipolar Multi-stacking

Shape Credit Card Type
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Table 2. Dimension specification of 8 V pseudo-capacitor system.

Parameter Specification
Width (mm) 55
Length (mm) 85
Thickness (mm) 1.6
Coated Area (cm?) 24
Weight (g) 19
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Fig. 2. Flow chart of cell Fabrication.
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Fig. 3. Cyclic voltammogram of amorphous MnOy; nH,O electrode
material with 100 m/V scan rate.
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Fig. 4. Constant current charge/discharge profiles with various
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Fig. 5. AC impedance plot of 8 V pseudo-capacitor system.
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Fig. 6. Cycle life test of 8 V pseundo-capacitor system.
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Table 3. Pulse requirement of satellite phone using TDMA protocol.

Item Requirement
Pulse Current (A) 4
Pulse Time (ms) 10
Operating Voltage (V) 8
Maximum Voltage Drop (V)
Repetition Rate (Hz) 11
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Fig. 7. Test condition and result for TDMA satellite phone applica-
tion. (a) TDMA Test condition and (b) voltage and current profiles.

Table 4. Performance data of the TDMA system (2 parallel - pseudo-
capacitor systems).

Parameter Performance
Rated Capacitance (mF) 105
Energy (J) 32
Working Voltage (V) 8
ESR (mQ) 55
Maximum Power (W) 32
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