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INTRODUCTION
THERMISTORTHERMISTOR  ThermallyThermally SensitiveSensitive ResistorResistor..
NTC CHARACTERISTIC :                            NTC CHARACTERISTIC :                            

PRODUCT EXAMPLES:PRODUCT EXAMPLES:

ImportantImportant electronicelectronic componentcomponent..
-- SectorsSectors:: Biomedical,Biomedical, aerospace,aerospace, instrumentation,instrumentation, communications,communications, automotiveautomotive
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XRD profiles of  CuFe2O4 based-ceramics
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Microstructure of the CuFe2O4 based-ceramics
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-- SectorsSectors:: Biomedical,Biomedical, aerospace,aerospace, instrumentation,instrumentation, communications,communications, automotiveautomotive
andand HVACRHVACR (Heating,(Heating, Ventilation,Ventilation, AirAir conditioningconditioning andand Refrigeration)Refrigeration)..
-- ApplicationApplication :: TemperatureTemperature measurement,measurement, circuitcircuit compensation,compensation, suppressionsuppression ofof

inin rushrush--current,current, flowflow raterate sensorsensor andand pressurepressure sensorsensor..
Most,Most, thermistorsthermistors areare producedproduced fromfrom spinelspinel ceramicsceramics basedbased onon transitiontransition metalmetal
oxidesoxides formingforming generalgeneral formulaformula ABAB22OO44..
NeedNeed alternativealternative (Expecially(Expecially basedbased onon abundantabundant materialmaterial (mineral)(mineral) inin Indonesia)Indonesia)
 CuFeCuFe22OO44 isis proposed,proposed, includingincluding thatthat addedadded withwith SiOSiO22..
PredictedPredicted thatthat thethe SiOSiO22 additionaddition cancan improveimprove thethe characteristicscharacteristics ofof thethe CuFeCuFe22OO44

ceramicceramic forfor NTCNTC thermistorsthermistors

EXPERIMENT

RESULTS (Electrical Characteristics)

CONCLUSIONS
TheThe CuFeCuFe22OO44 ceramicsceramics cancan bebe appliedapplied asas NTCNTC ThermistorThermistor..
TheThe graingrain sizesize ofof thethe CuFeCuFe22OO44 ceramicsceramics tendstends toto decreasedecrease byby
additionaddition ofof SiOSiO22..
TheThe additionaddition ofof SiOSiO22 increasesincreases thethe roomroom temperaturetemperature
resistivityresistivity ((RT)RT) andand thethe thermistorthermistor constantconstant (B)(B) ofof thethe
CuFeCuFe22OO44 ceramicsceramics duedue toto thethe segregatedsegregated SiOSiO22..
TheThe valuevalue ofof ((RT)RT) andand (B)(B) ofof thethe CuFeCuFe22OO44 ceramicsceramics mademade inin
thisthis workwork fitsfits thethe marketmarket requirementrequirement..
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CuO Fe3O4 SiO2
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3, 9 ton/Cm2

SINTERING1100 ºC/2 h
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Ln resistivity () vs 1/T of SiO2
added- CuFe2O4 ceramics
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No.No. Additive of TiOAdditive of TiO22

(w/o)(w/o)
BB

(( K)K)
αα

(%/(%/ K)K)

ρRT ρRT 
(Ohm(Ohm--Cm)Cm)

1.1. 0.000.00 25482548 2.832.83 291291

2.2. 0.250.25 23582358 2.622.62 10791079

3.3. 0.500.50 28842884 3.203.20 47884788

4.4. 0.750.75 33083308 3.683.68 94009400

Market requirement for B ≥ 2000 oK and  ≥ 2.2 %/oK
Market requirement for RT = 10 ohm.cm -1 Mohm.cm


