recautions And Guidelines
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SMKis a solid aluminum capaditorwithconductive polymer electrolyte. Please read the following points in order to take full advantages of the SMK
performance and to ensure the most stable quality possible.

Designing device circuits

1. Polarity

The SMK is a polarized solid aluminum electrolytic capacitor. Do not apply either reverse voltages or AC voltages to the polarized capacitors, using
reverse

polarity may cause a short circuit. Refer to the catalog, product spedifications or capaditor body to confirm the polarity prior to be used.

2. Circuits prohibited

The leakage current of conductive polymer solid aluminum capacitors may vary depending on thermal stresses. Please don’ t use solid capaditorsin
the

following types of circuits:

a} High-impedance voltage retention circuits.

b} Coupling circuits

c) Time constant circuits

In addition to the leakage current fluctuation, capacitance may also fluctuate depending on operational temperature and humidity. The fluctuation of
the

capaditance may cause problem if it is used as a time constant capacitor, which is extremely sensitive to the fluctuation of the capacitance. Do not use
itas H

time constant capacitor.

d} Other circuits that are significantly affected by leakage current. If you want touse two ormore SMKin a series connection, please contact us before
use,

;ﬁ?;i?pirué?ﬁhagﬁ exceeding the full rated voltage. The peak voltage of superimposed AC voltages (ripple voltages) on DC voltages must not
fmﬁﬂiuhaga While there are specifications for surge voltages exceeding the rated voltage, usage conditions apply, and continued operation for
:friiagf time under such conditions cannot be guaranteed. Use the within 20% of the rated voltage for applicatiors which may cause the reverse
:ﬁ:;ﬁ;{gh&mm when the power is turned off or the source is switched.

4. Ripple current

Do not apply currents in excess of the rated ripple current. The superimposition of a large ripple current increases the rate of heating within the
capadcitor. This may

reduce the service life of the capacitor or damage the capacitor.

5. Operating temperature

Do not use the SMK capacitor at high temperatures (temperatures exceeding the maximum temperature for the capacitor category) Use of the
capaditor

outside of the maximum temperature for the capacitor category maydecrease the service life of the capacitor.

6. Sudden charge and discharge

Do notuse the SMK capacitor in circuits where the capacitor is repetitively charged and discharged rapidly. Repetitively charging and discharging the
capacitor mpjdﬁ_lmy reduce the capacitance or may cause damage due to internal heating. Use of a protective drcuit to ensure reliability is
recomm

rush currents exceed 104 orthe rush current is over 10 times of allowable ripple current of SMK

A protection reststor(1 k) must beinserted to the circuit during the charge and discharge when measuring the leakage current.

7. Failures and life-span
the SMK failure mte is 0.5%/1,000 hours (applied rated voltage at category temperature).The failure modes
mainly have 2 types as follows.
a) Contingency failure
The contingency failure mainly has short dircuit The phenomenon of after short is on following
{1} In the event a short circuit causes the cument to become relativel y small (less than ammlma‘be]]r 1A for & 10,less than approximately 0.54 for &8
and less than
aﬁxﬂ&rﬂtd}r 0.2A for smaller than 463 ),the SMK itself will generate a little heat, but its appearance will not be affected even when electricity is
5 ie
continuously. However, if the short dircuit current value exceeds the mentioned values above, the temperature inside the SMK will increase, the
internal
pressure is raised, rubber sealing is turned over, and odorous gasis released. In this case, keepyour face and hands away from the area.

{iiThe electrolyte, electrolytic paper, sealing rubber, and plastic spacer used inthe SMK are all combustible. If an extremely large electric cumrent flows
through the capacitor after shorting, the shorted part may spark, and in a worst case scenario, may ignite. Ensure safety by fully considering the design
issues

described below when using this capacitor in equipment where safety is a priarity.

= Increase safety by using in conjunction with a protective circuit or protective equipment.

= Install measures such as redundant circuits sothat the failure of a part of the equipment will notcause unstable operation.

b} Perfformance characteristic and failure(life-span)

SMK characteristics can possibly change{capacitance reductionand ESRincrease) within the specified range in spedfications when it is used in the
condition of rated voltage, electric and mechanical perfformance.

When life span exceeded the specified guarantee time of endurance and damp heat, electric aharacteristic might change and cause electrolyte
insulation. This is
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bl LX= I_{] X 10 =

Li Life expectancy(h]

LO: Catalogue lifelh]

Tl: Max Operating Temperature| C]

Tx: Ambient Temperature| C]

Thereis no need ta at ture-co sating coefficient for the ri curment in the solid c itars which use conductin as
cathode. The mﬁﬁm tmwatmtre md%ﬁuﬁ% of rated ripple tuﬁ is appron20 Cint I':E;dixﬁng pdmﬁtapatnuggpﬁm
estimated life expectancy can be calculated without comsideration of self-heating under application of the ripple current because of the excellent
heat-proof characteristics of conductive polymer.

E. Circuit design

Verify the following before designing the dircuit:

a) The electrical characteristics of the capacitor will vary depending on differences in temperature and frequency. Only design your after
verifying

the scope of these factors.

b} When connecting two or more capacitors in parallel, ensure that the design takes current balancing into account.

) When two or more capacitors are connected in series, variability in applied voltage may cause over-voltage conditions. Contact SM K before
using

8. Capacditor usage emvironmental restrictions

10. Capacitor mounting

11. Leakage current

Heat pressure from soldering and mechanical stress from transportation may cause the leakage current to become large. In such a case,
leakage

current will gradually decrease by applying voltage less than or equal to the rated voltage at a temperature within the upper categaory
tem perature.

In dose conditions to the upper category temperature, the nearer the applied wltage is to the rated voltage, the faster the leakage current
recovery

speedis.

Mounting precautions

1. Note

a) For the surface mount capacitor, design the copper pads on the PC boardin accordance with the catalog or the product specification.

b For radial capacitors, design the terminal holes onthe PC board tofitthe terminal pitch of the capacitor.

Heat pressure from soldering and mechanical stress from transportation may cause the leakage current to become large. In such a case,

leakage
current will gradually decrease by applying voltage less than or equal to the rated voltage at a temperature within the upper categary
tem perature.
In dose conditions to the upper category temperature, the nearer the applied woltage is to the rated voltage, the faster the leakage current
recovery
speedis.
a} For the surface mount capacitor, design the copper pads on the PC boardin accordance with the catalog or the product spedification
b) For radial capacitors, design the terminal holes onthe PC board tofitthe terminal pitchof the capacitor.
) Mount after checking the capacitance and the rated voltage.
d} Mount after checking the polarity.
e} Donot apply excessive extemnal force tothe lead terminal and the SMK itself.
f) Ensure that the soldering conditions meet the specifications recommended by SMK. Note that the leakage current may increase due to
thermal
stresses that
occurduring soldering, etc. Mote that increased leakage currents gradually decrease when voltage is applied.

2. Soldering using a soldering iron:
a) The soldering conditions (temperature and time} are within the ranges specified in the catalog or product spedifications.
b} The tip of the soldering iron does not come into contact with the capacitoritse if.

3. Flow soldering

a} Do not dip the body of a capaditor into the solder bath only dip the terminals in. The soldering must be done on the reverse side of PC
board,

b} Soldering conditions (preheat, solder temperature and dipping time) should be within the limits prescribed in the catalog or the product

| [, )

Preheating 125°C max. 130 sec. or less Flow number
[ambient temperature) 1 time
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] D not apgly Muxto any part of capaciton other than thelr Erminals
] Make sure the capacitors donot come into contactwith any other components while soldering

4. Handling afver soldesing

Do not apply any mechanical stres 1o the capacitor after sobdering onto the PC baand.

&) Do nat bean ortwi st the body of the capatitor sfter soldering the o pa dtors onto the PC board

] Do not use the capatitors for lifting or carmying the u smibly board.

] Do rut hilt o poke the capadtor after soldering Lo PC board. When stacking the s sembly baard, be careful that other companents da not toach
the aluminum

electrolylic capatitors.

d] Do ot drop the a3 semidled board.

5. Washing the PC boards

a) Do not wash capatitors by using the following deaning sgents. Sohvent resistant capaciths are only suitable for washing wing the cleaning
oonditions

prescibedin the catslog o the product specilication. In particulsr, uhresonic deaning willl scocelerate damage bo o padiors.

= Haloge nated sabeenls; caute capacitors bo fail due to corrosion.

Alkali sysbem sobeents; conmade fdissalve) an suminum case.

= Petroleum system sobvents; csuse the rubber seal material todetedorste.

= Kylenes causes the rubber seal materisl todete Sorate.

= Mostone: erases the markings.

) verify the follawing points when washing capacitons.

= Monitor enductivity, pH, specilic gravity snd the water content of cleaning sgents. Contamination sthverssly sffe o4 these dharacteristio.

= Be dum not to expase the capacitars under sobvent rich cnditions or kee p capacitorns inside a dosed antsine. in sdd Gan, please dry the solvent

sufficiently on

the PC board snd the capacitor with an i knife (tempersturne should be less than the masimum rated extegory emperstue of the capacitor) for 10
e,

Absninum electralylie capsdion can be charatenistically and eatastraphically damaged by halogen ions, pasiculary by ¢hlarine ians, thaugh the
degres ol he

dam sge mainky depends upon the charscteristics of the dectrolyte and rubber sesl materisl. When halogen jons @me into contacat with the
capacitors, the foil

corrodes when & voltage is applied. This comosion causes sn extremsel y high le sksge current which resul s venting and an open cincuiL

Sterage and Diposal

1. Starsge

The faflowing conditions for stosage & e amimend.

&) Shore capadtorsin & mol, diy place. Store ata tempersture between 5 and 35 T, with » humidity of 75% or bess. SMD product are sealedina special
laminsted shuminum beg. Lie 8l cpadtors ones the bag is opened. Return d capacitors 1o the bag, and seal it witha zippee Be sure to fallow
our

recommendations for millow saldering.

b Store the capacitors in & location free from direct contact with water, salt water, snd oil

€] Store in & location where the apaditor & nol exposed 1B toxe gas, sudh &5 hydmgen sullide, sublunois add, nitroas acid, chlating of chilarine

compounds,

bromine or other halogen gases, methyl beomide orother hal ogen campounds, smmonis, o smilar.

d) Stare in a locstion where the capacitoris not expased to ozone, ultrand olet radistion, ar ather radistion
] It is recaminended to slare apadton in e roriginal packaging wher ver o sble.

1] Do nat stone the SMK in places susceptible to ozone, ultraviole trays and radistiony

T S

Radial laad type Within 30 months sher delivery 120 4. o4 lesd
Bag packing product funapened candition)

2.Disposal
Since the SMK comprises salid orgnic compounds, variows metals, negin, rubber, et trast it 2 industrial waste when disposing ol it

RoHs Compliant
SMK i committed to comply with the Eunapsan Linson Restriction of H 2 rdous SubstancsfRioHS5) Diredive W hereby guarantes that our products do nat
contain the following materisl e xe eding the content requisted in RoHS Directive.

Marcury| Hg) =1 00ppm
.m‘ r L #‘ m‘

ol ybr amiinaiod Siphenyls [Pt | =1000ppm
Pl ybr omil nated Dighanyl Ethers{P BDEs| =1 00dppm
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Hafogen Feee Compliant
The identifiedin the e talogue, and their ¢ geneos subsamponents, do not conts inany of the

T e T
 Limit

e o

Total concentration of Chlarine(Cl) + Bromine[Br) 1500 ppm
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