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Abstract: Recently, inverter control systems have attracted immense attention to increase the energy efficiency. However,

such systems use repeated on/off high currents for linear operation control, instead of the prevalent step variable current

control method. Hence, there arise concerns of personal and property damage, especially due to the durability, explosive

characteristics, and operating speed of the fuse, which is responsible for safety and is one of the internal components

using current control. Therefore, in this paper, we propose an IEC60127-4 SMD sub-miniature fuse, consisting of Ag-Cu

alloys and ceramic powder for arc soothing. The IEC60127-4 SMD sub-miniature fuse has high durability and cut-off

capacity, and operates safely in dangerous circumstances caused by the inverter control system.
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Fig. 1. Wave form of high efficient inverter control system.
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Fig. 3. Test result of voltage drop.

e —

Table 1. Composition of the metal alloys.

Composition (wt%)

Alloy
Ag Cu Plated Sn
Agl00 100 - 10%
Ag-28Cu 28 72 10%

Measurenignt point
Ag-50Cu 50 50 10% of voltage drop

Al —_C

Ag-80Cu 80 20 10%

Cul00 B 100 10% Fig. 4. Test PCB and measurement point of voltage drop.
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Fig. 5. Change in rated current according to the wire composition
of Ag-Cu alloy.
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(a)

(b)

Fig. 8. Analysis of structure with powder elements (a) ZrO, compo-
sition and (b) SiO, composition.
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Fig. 9. Analysis of structure with powder elements (a) ZrO, composition
and (b) SiO, composition.
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