S XYZ[\]"_"abcdef ge3e®G ' 6Tpv/ 11 June 2003 - 1 ELECTROLYTIC SOLUTI ON FOR
ELECTROLYTI C Ogmm, ELECTROLYTI C CAPACI TOR USI NG THE SAME_ 5
BACKGROUND OF 1. Field of the Invention The lindwi 28831 el at es
~to an electrolytic.ggpacitor. Particularly, the invention relates to an
electrolytic solution for electrolytic capacitor having a 10 | ow i npedance
as well as good |ow tenperature stabilityland other characteristics. 2.
Description of the Related Art A capacitor is a conmon electrical part and
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provi de @ diel ectriBPSKERUBY fQF RHEpANPENTAGNa | anmi nate made up of the
anode foil, an alunm pumeadhoads folel 1WhkebBibs opposed to the dielectric 25
surface filmof the anodg foil and hag ¢t$hgd surfaces,, anlceiy a, separator
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el ectrol ytic sgiskipm yiNseydivig dnheok-melggpabeg: et e&@;ﬁa&c%f A, GRE &
(typicall rradi: of , al um num, ag seal i ng the case with an el astic sealant.
There ar’d el ect?®l IR THFaGT 5 1haTi AGOSt Ot BEBRETR Here tHAPSUSH a wound
structure. |In sudhotmer|drragdbsrictdapacitor, the 35 characteristics of an

el ectrolytic solution argddmtiant okacharg.19L.4degidi ng performance of the
el ectrolytic capacitor. Particularly, mniaturization of_electrolytic 11
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about 1% by wel Ght 0T HR ARGt oF, Sana ER BrBet 161 Vi e ol ved i n
the solvent, thapateeeyol W &pdicad alcaﬁbumyelccamwmmaam;ﬂdiqﬂ dsacid or
benzoi ¢ aCi d, P&pAf MBI MBI ihgt Reregh. pPHEDy a h8aIK Haitil G sol ution
has a specific.resistance 'of the order of ?Lgl (err 150 err%ea.
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capaci tor naturgl attains a | ower i;\]getjance. | n additi.on, _teﬂgere i.S
approach to até ‘Hbglri‘% TRttt id FOmER ApBBRARRS bYP i Pt SVitg T +C

‘separ at 5. Howewefacgafilincdfarthy anodrafbel sagatas orisshddeswspfiesidd,c
resistance of Lhe £l el alutd ¢ 3QULLOn bS:ae0h cH N 2hd ABLALJe0!

i npedance. Alt ectrolytic solutions of an aprotic type having a

| oner speci fi cf?PesT stBRE NG aPPaBaryParactoner antide i 1§ 3&eHaRE rfecent | y
been devel opedwdditd As 6ArcdTEL3,impReAnB2iA457R 4, e Béttle HP-AGR-a145715) , 30
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unsati sfactory 1npedance corr_pare(? to sol1d efecCtrolytic capacitors using an
el ectromic condict ofasthi ClyRisRAowi2ds afl shrBprenii cArdesistladmcde the

el ectrolyte. lpagsldiidionn an lud BUALEhECt r Dhytd Catapacddol3a ias poorer
| ow tenperature_stabilit ue to use ectrolvtic salutli Qiand, in

bility d of _an t
fact, has a ra‘f?%a%ftol%ehc?é'ﬁ@eq - Tah lyloat s ?ﬁ;ﬁ%ﬁa%%aeyastucibé YoP June 2003 -
3 (Z(-400) / z#20Yud . about 40 at 100 kHz, which is significant. On the

other hand, water used ag, paidnh @h @iset¥encid @g?géﬁggf,olgﬁé c solution for
an alum_numb5 el ectrolytic capacitor_is a chem ca J[ active substance for

the materi al s oFai#et SEn@IcAPhBABCERP AT BRSO T Yeheérdl X RS dE o
reduce the |ifeaofothef et exdaiaiytyi pecépanehoe bF e i aigeonrdllysianode and
cathode foils 49%19&3&59.“ rEAGLIRAR) 1 v 1 0m SMVARY: Oh THF J NVBENH QN Thus, 1t
is an object of the invention to provide an electrolytic solutionfor an
al umi num el ectrol ytic capacitor having a | ow i npedance, excellent |ow
tenperature stability represented by a ratio of 15 inpedances at | ow
tenperature and normal tenperature, and good other characteristics. It is
al so an object of the invention to provide, using the electrolytic solution
of the invention, an electrolytic capacitor having a | ower inpedance,

i nproved 20 | ow tenperature stability, and a prolonged |ife. The

el ectrolytic solution for an electrolytic capacitor of the invention is
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Capacitors have to have a low impedance (Z).

The impedance of a capacitor is decided by various
factors. For example, a capacitor having a larger
electrode area shows a lower impedance and, accordingly,

20 a larger capacitor naturally attains a lower impedance.

In addition, there is approach to attempting to attain a
lower impedance by improving a separator. However,
particularly in smaller capacitors, the specific
resistance of the electrolytic solution is a predominant

25 factor for impedance.

Although electrolytic solutions of an aprotic
type having a lower specific resistance (gamma-
butyrolactone and the like) have recently been developed
(JP-A-62-145713, JP-A-62-145714, and JP~-A-62-145715),

30 capacitors using an aprotic-type electrolytic solution
have an unsatisfactory impedance compared to solid
electrolytic capacitors using an electronic conductor
which is known as a low specific resistance electrolyte.

In addition, an aluminum electrolytic capacitor

35 has poorer low temperatufe stabili@y due to use of an
electrolytic solution and, in fact, has a ratio of
impedance at -40°C to impedance at 20°C
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20 BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objects and advantages of the
invention will be well understood and appreciated by a
person with ordinary skill in the art, from the following
detailed description and the attached drawing, wherein:

25 Fig. 1 illustrates an electrolytic capacitor of the
invention.

DETAILED DESCRIPTION OF THE INVENTION

In the electrolytic solution for an electrolytic
capacitor of the invention, a solvent is made up of an

30 organic solvent and water.

As the organic solvent, a protic or aprotic solvent
can be used. As representative examples of the protic
solvents, alcohol compounds can be used. Representative
examples of the alcohol compounds include monovalent

35 alcohols such as ethyl alcohol, propyl alcohol and butyl
alcohol, divalent alcohols (glycols) such as ethylene
glycol, diethylene glycol, triethylene glycol and
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