Electrolytic Capacitor Polarity Determination based
on Electrical Measurements SUHTME
Rt

TECHNICAL e
NIVERSITY IO PP 7 PR

OF CLUJ-NAROCA A. Fazakas, C. Vonsza, M. Purcar = . R Ve

L'I.j.-h.-

Technical University of Cluj-Napoca, Romania

ll. Studying Time-Domain

|. Studying AC parameters

Abstract— This paper presents a comparative B. Impedance analysis bEhﬂVlor
study of several approaches for identification e RC470uF/35V || 120, 2V DC forward and A. Limited charging current study
whether an electrolytic capacitor was mounted in reverse bias: . . L .
correct polarity or not. An original method for the toon Revesebissedzie) . * Higher voltage ratings require elth.er higher
testing of electrolytic capacitors polarity — j Gl THOAGA 800 te DAt e AL 000 A L | cwargg vol_tages or Ior.1g.er charge times to make
determination developed by the authors, based on - — .... b e the oxidation effect visible:
measurements is presented. The method uses Fwdbdz(m""’“‘ ,,,,, ] oy b~ L
simple charging-discharging techniques based on e | / 1 — ol
voltage measurements, is very fast and requires o . - R b ’mKHz KH | \
very low-cost electronic components. The method L - - e o0one sy Reversepiasede PP _;
can be further extended for electrolytic capacitor -Cursordata ______________________________________________________________ 1 ||
on-assembly testing. ' X2: 101.0 Hz A: 910.9Hz  X1: 1.012kHz g
C forward:|Z|: 2.805 Q A: 2.500 Q Rs: 155.8 mQ A: 66.13mQ Xs: -2.800 Q ! 1_
C reverse: |Z]: 2.116 Q A: 1.860 Q Rs: 182.5mQ A: 49.92mQ Xs: -2.108 Q ! i o g
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* Reverse biased capacitor: measured 32.8% larger F{__E,é___o_m_s?:“f’:"_b‘_aie:"_'?5,_
IntrOdUCtion than the nominal value
+  Aluminum-based electrolytic capacitors: widely Conclusion: AC measurements provide a reliable B. Self-discharge study: |
used for eneray buffering in electronic power method to determine whether an electrolytic * Charge for 500ms, then leave it open:
assemblies, especially in automotive industry. capacitor is direct or reverse biased, however * 1000pF/50V, I ¢harge = 1T00mMA:
e A reverse polarized electrolytic capacitor can the measurement device is rather expensive S L AL S SR LA RO A
lead to the destruction of the electronic circuit. - / R‘"““*‘ f'“f%____#
e The defects/ accidents can occur either at the L }1 / orwardbiosed, v,
testing phase, or during the operation phase. o ! Reverse biased, V,
* Therefore, a testing procedure to check if the - ,4 ' '
electrolytic capacitors are correctly mounted, . . : _ i  rorwardbiase evarsa iased, I,
even be»:‘ore orpas the first step of thye electronic "- StUdylng TlmE'Domaln — f | RN /’t B
testing phase is compulsory. behavior “_L.k _
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e The authors studied several methods both from e Schematic: . ;(_0 S ;<—500ms (_1 1
literature and own ones. | | T
* The idea is to find easily measurable parameters bl we | R0 o | o 470uF/3V, I =100mA:
and comfortable threshold between the direct = Il.zv { R s L B
and reverse polarized capacitor circuit . 10 -l f i
measurements o P rcomn % oy \\ o B i
* In a case of a testing equipment the — 5 *(90mV/A) oV “u
measurement should clearly determine whether = ]__ v J_ o \‘\____ |
the capacitor is direct or reverse polarized J_C ______ |_|_| . = - ,T
. oV Reverse biased, V,
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A. Lowpass Bode Diagram A. Limited charging current study A L deoms L estems [ ets L SUITUT T '
e RC470uF/35V || 100Q, 2V DC forward and * 470uF/35V, charging current limited to 100mA, » All capacitors studied (5 different values from
reverse bias: 200ms pulse: 470uF to 2200uF of which 1000uF with 3
P Measu rlng deVICEZ Dlgllent Analog DISCOVEFV, 2V ........................... ReverSEblaSEd’ .......... Forward ........... Eopumea™ ............. Reverse ..... ............................................ ................ nOmInal Voltages) Showed a Slmllar behaVIOF
sinewave: g b TR BERE ] Remvonta
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L® N"B \ | Semee | | 1100mA X i ......................... p— - COnCI u5|ons
= : : - : = 4 —— ________________ «  AC electrical parameters show over 30%
o I I R .......... .......... ................................ -6V@100ms _____ ................ difference between forward and reverse biased
n \ \ (_10V5\|;o@_rD“:’la0r:ms capacitor electrical behavior
; i — 1 _4 ................................ - oo — + Both charging and self-discharging behavior
i 1 Fee _N_{:_/\/,%W o beroms o iestooms | IT200ms study led to concluding results
2 — EEE e | * The study concludes to a simple and cost-
e Clear difference between forward and reverse * After 100mS the effect of the oxidation process effective testing procedure
viased capacitor behavior in the reverse charged capacitor becomes visible * During the 500ms charging test, no capacitor
* Parasitic effects of the reverse biased capacitor: * Easily measurable differences between forward damage was observed. However, a deeper study
_ess visible and reverse charged capacitor has to be done on capacitor ageing
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