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Back in the days of yor, electrolytic capacitors were

wound up out of craft paper and aluminum foil, and the

whole assembly was immersed in a fairly reactive salt 

based electrolyte.


The electrolyte reacted with the aluminum to put a thin

oxide layer on the aluminum.  This oxide layer is the

dielectric of the capacitor.  The thinner the oxide layer,

the greater the capacitance, but the lower the voltage the 

capacitor could withstand.


To build up the oxide, the manufacturer applied a DC bias,

that was current limited, and somewhat above the maximum

working voltage of the capacitor.


A given capacitor would reach an equilibrium in its oxide
thickness based on the bias voltage it was exposed to during

normal operation.


If the capacitor was run at lower than its nominal working

voltage, the oxide would be thinned by the salt electrolyte,

and the capacitor's capacitance would increase.  If the capacitor

was run at, or above the nominal working voltage, the oxide

would become thicker, and the capacitance would decrease.


This is where the unequal tolerance specification comes from.


In the normal range of useful operating voltages, the capacitor's

capacitance can range from 100% of its nominal value, to 10% below

its nominal value.


More modern capacitors use an entirely unreactive electrolyte, and as

such the oxide dielectric layer remains unchanged regardless of the

capacitor's nominal voltage.  It is fixed at the factory, and the

tolerance range can be specified more tightly.


Because the oxide layer on a 3V capacitor is very thin compared to the

usual electrolytic capacitor, they tend to fail more quickly than most

other electrolytic capacitors.


-Chuck Harris


On Tue, 05 Oct 2021 10:20:24 -0700 byterock@hotmail.com wrote:
> This is more a question on the notation on HP parts lists from the 60s

> 

> 'C: fxd elect 200 uf +100% -10% 3vdcw'

> 

> I know this much

> Capacitor Fixed Electrolytic 200 uf at 3 volts

> and I know  the -10% means it can be down to 190uf
> 

> but what does the +100% mean?
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> 

> Does that mean it can be 400~190uf or that it cannot be above 200uf??

> 

> Thanks in advance

> 

> 

> 

> 
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