ALUMINUM ELECTROLYTIC CAPACITORS

PRECAUTIONS AND GUIDELINES TO USERS

PRECAUTION FOR USE OF

ALUMINUM ELECTROLYTIC CAPACITORS
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Select the capacitors suited to their installation and
operating environment, and use them within the
performance limits prescribed in their catalog or
product specifications, please pay attention to the
points listed below.

¢ Allowable operating temperature range is exceed
e PCB board cleaning conditions

e Reverse voltage

¢ \oltage exceeds rated working voltage

¢ Rapid charging and discharging

e Severe vibration or mechanical shock

Please pay attention to right circuit pattern design.
When you fail to follow above precautions, you can
expect the leakage of electrolyte or opening of the
vent in a capacitor because of sudden heating and
increased internal pressure.
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CAUTION DURING CIRCUIT DESIGN
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1. Rated voltage

If a voltage exceeding the capacitor's rated voltage
is applied, the capacitor may be damaged as
leakage current increases. When using the
capacitor with AC voltage superimposed on DC
voltage, care must be exercised that the peak value
of AC voltage does not exceed the rated voltage.

2. Operating Temperature

Do not use Aluminum Electrolytc Capacitors at tem-
perature which exceeds the specified operating
temperature range. Applying capacitors surpassing
guaranteed conditions may cause destruction due
to rappid characteristic det-erioration. Where,
temperature of a capacitor in-cludes radiation heat
of Power transistor, IC, Re-sitor, etc. and self heat
by ripple current as well as ambient temperature of
a set.

3. Ripple Current

Do not apply excessive current to the capacitors,
which exceeds the specfied maximum permissible
ripple current. If you apply over-rated ripple current,
you can expect initial failure in your set. When the
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value of direct bias voltage is small, even though
you apply permissible ripple current, reversed
voltage can be occurred. Please take deep
attention to possible reversed voltage.

4. Charge and discharge

General Aluminum Electrolytic Capacitors are not
suitable for rapid charge and discharge app-
lications. Consult with samyoung about specially
designed capacitors for rapid charge and discharge.

5. Polarization

Aluminum Electrolytic Capacitors are normally
polarized. Reverse voltage or AC voltage should
not be applied. When polarity of applied voltage is
uncertain or when the polarity may flip over, non-
polar type capacitors should be used. But the non-
polar type cannot be used for AC circuit. Please
confirm the polarity to avoid applying any reverse
voltage or ac voltage to the capacitors. Polarity is
indicated as below:

¢ Negative polarity is indicated on the side of body
by meams of a stripe or an arrow.

e On radial leaded Aluminum Electrolytic
Capacitors, the shorter lead is the negative
terminal.

e On Snap-In and Lug Terminal type capacitors,
the knurled rivets ( @ , @ ) indicates the negative
terminal.

e On Surface Mount Capacitors, the mark ( ( )
indicates the direction of Negative Polarity.

6. INSULATION

e Aluminum case, cathode lead wire, anode lead
wire and circuit pattern should be electrically
isolated.

¢ The blank terminals must not be connected to a
solder trace on the pc board, but be electrically
isolated from negative or positve terminal.

e The PVC sleeve of Aluminum Electrolytic
Capacitors is not recognized as an insulator, and
therefore, the standard capacitor should not be
used in a place where insulation function is
needed. Please consult with Samyoung should
your require a higher grade of insulating sleeve.
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7. Surge Voltage

The surge voltage rating is the maximum DC
overvoltage to which the capacitor may be
subjected for short periods not exceeding
approximately 30 seconds at infrequent intervals of
not more than six minutes. According to KS C IEC
60384-4, the test shall be continued 1000 cycles at
room temperature for the capacitors of character-
istic KS C IEC 60384-4 or at the maximum
operating temperature for the capacitors of
characteristics B and C of KS C IEC 60384-4 with
voltage applied through a series resistance of 1000
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ohms without discharge, the electrical character-
istics of the capacitor after the test are specified in
KS C IEC 60384-4 unless otherwise specified, the
surge voltages are as follows:.
Rated Voltage (WV) | 4 [6.3] 10|16 | 25| 35|50 |63 |80 |100|160(200|250(315|350|400|420|450|500|550|600
Surge Voltage (SV) | 5 | 8 | 13|20 |32 |44 | 63|79 [100|125|200|250|300|365|400|450{470|500|550|600|650
CONSIDERATION TO ASSEMBLY CONDITION Ha &8 4
¢ Design the appropriate hole spacing to match the

lead pitch of capacitors. o O\ CHX} 7HZ0l| 2t PCB RS Ml FAAIL.

e Do not locate any wiring and circuit patterns
directly above the capacitor's vent.

e The sealing side of the screw terminal type
should not face down in the application. When
the capacitors are mounted horizontally, the
anode screw terminals must be positioned at the
upper side.

e Parts which radiate heat should not be placed
Capacitors on the PCB board.

e Land pattern of Surface Mount Capacitors should
comply with the specification which is mentioned
in the catalog or specification sheets.

(Refer to SMD Type)

e Torque of tightening screw terminals should not
exceed the specified maximum vlaue which is
described in the catalog or specification sheets.
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e Consider current balance when 2 or more Alu-
minum Electrolytic Capacitors are connected in
parallel.

e Use bleeder resistors when 2 or more Aluminum
Electrolytic Capacitors are connected in series.
In this case, the resitors should be connected
parallel to the capacitors.

e Aluminum Electrolytic Capacitors may
accumulate charge maturally during storage. In
this case, discharge through about 1k Q@ resistor
before use.

e Leakage current of Aluminum Electrolytic
Capacitors may be increased during long sto-
rage time. In this case, the capacitors should be
subject to voltage treatment through about 1k Q
resistor before use.

1. Soldering

¢ Kindly follow the soldering conditions (tempe-
rature and time) defined on your approval sheet,
otherwise less 10 seconds at 260°C.

¢ In case lead wire reforming is needed due to
inappropriate pitch between capacitor and holes
on PCB stress to the capacitor should be avoided.

* In case soldered capacitor has to be withdrawn
from the PCB by soldering irons, the capacitor
should be removed after solder has melted
sufficiently in order to avoid stress to the capacitor
or lead wires.

* Soldering iron should never touch the capacitor's
body.

2. Flow soldering
¢ Do not dip capacitor's body into melted solder.

¢ Soldering conditions (preheat, solder temperat-
ure and dipping time) should be within the limits
prescribed in the catalogs of product speci-
fications.

e Do not put flux on any part of capacitors others
than their terminals.

* Do not let other components lean against the
capacitors while soldering.
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. Reflow soldering (Refer to page 67)
Soldering conditions (preheat, solder temperatur
and reflow time) should be within the limits
precribed in the catalogs or product specifi-
cations.

For setting a degree of heating infrared heater
consider that the color and material of a cap-
acitvary their infrared absorption.

Do not solder capacitors more than once by
refolw.

. Handling after soldering

Do not bend of twist the capacitor’ s body after
soldering on PCB.
Do not pick-up or move PCB by holding the
soered capacitors.

Do not hit the capacitors and isolate capacitor
from the PCB of their device when stacking PCB
store.

. Mounting Capacitors with pressure Re-
lief Vent
Make the following open space over the pressure
relief vent of the capacitor so that the vent can
operate.
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3. Reflow 2" (67page &Z)
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space 2mm min.

3mm min.
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Do not locate any wire or copper trace over the
vent of the capacitor

If the capacitor is mounted with its vent faced
down on the PCB, make a ventilation hole in the
PCB in place.

In designing double-sided PCB, do not locate
any copper trace under the seal side of a
capacitor.

If it is absolutely unavoidable, these traces must
be sufficiently spaced at least 1 or 2 mm apart..

. Protecting Vibration

Radial lead type : Applicable to items with over
10g in weight, diameter of 18mm or longer than
30mm in length

PCB terminal type : Applicable to items with
diameter of 22mm and longer than 40mm in
length.
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In order to prevent possible damage by vibration on
the PCB, kindly bond our capacitors on the PCB or
use any fastening devices.

. Adhesive and Coating Materials

Do not use halogenated adhesives and coating
materials to fix Aluminum Electrolytic Capacitors.

Flux between the surface of capacitors should b
cleaned before using adhesives or coating mat-
erials.

Solvents should be dried up before using ad-
hesives or coating materials.

Do not cover up all the sealing area of capacitor
with adhesives or coating materials. Make
coverag only partial. (The sealing area 30%)

Influence of cleaning solvent for
aluminum electrolytic capacitors
Aluminum electrolytic capacitors are easily
affected by halogen ions, particularly by chloride
ions. Excessive amounts of halogen ions, if
happened to enter the inside of the capacitors,
will give corrosion accidents-rapid capacitance
drop and vent open. The extent of corrosion
accidents varies with kinds of electrolytes and
seal-materials.
Therefore, the prevention of halogen ion con-
tamination is the most important check point for
quality lines. At present, halogenated hydro-
carbon-contained organic solvents tcontained
organic solvents such as Trichloroethylene,1-1-1
Trich-loroethane, and Freon are used to remove
flux from circuit boards. However, if general
types of aluminum, electroytic capacitors, whose
seal constructions are not solvent-proof, are
cleaned with such solvents, the solvents may
gradually penetrate the seal portion and erode.
The inside of the capacitors, the mechanism of
corrosion of aluminum electrolytic capacitors by
halogen ions can be explained as follows:
Halides(RX) are absorbed and diffused into
thseal portion. The halides then enter the inside
of the capacitors and contact with the electrolyte
of the capacitors, where by halogen ions are
made free by a hydrolysis with water in the
electrolyte:

RX + H20 — ROH + H+ + X-
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The halogen ions(X-) react with the dielectric sz 0|2(X-)12 UZn|s MaiZHAe| SEH|(AIR03)
substance (Al203) of aluminum electrolytic o} HISSHL|C}
capacitors:
Al203 + 6H+ +6X- — 2AIX3 + 3H20 Al203 + 6H+ +6X— — 2AIX3 + 3H20
AIX3 is dissociated with water: AIX3 = =1t HSstH S22 0|2 Si2lAl7[HA L=
AIX3 + 3H20 — AI(OH)3 +3H+ + 3X- 0|5 sl0|E2AM0|E2 SLc}

AIX3 + 3H20 — AI(OH)3 +3H+ + 3X—

e Aluminum electrolytic capacitors shave been o MH 2 Z3A MHEOZ ARE SZA| ElslA 204
exposed to halogenated hydrolcarbon cleaning o Fst Y201 ZHAM= 0lzst ZO§=0]| 2l aAeS
and defluxing solents are susceptiible to attack B2 2347} QISLICH 2o LE2 017} AESIHA
by these solvents. this exposure can result in LjEEAlOZ Ol 222 Qulst A 9l T}
solvent penetration into the capacitors, leading to
internalcorrosion and potential failure.

e Common type of halogenated cleaning agent are o S2770| MAM|Q) YUttMol 252 oz EQ} ZHL|CH
listed below.

Chemical Name Structual Representatice 55ty TEA iz AZg
Trichlorotrifluoroethane | C2CIsF3 | Freon TF , Daiflon S-3 Trichlorotrifluoroethane| C2ClsF3 | Freon TF , Daiflon S-3
Fluorotrichloromethane |  CClsF Freon-11 , Daiflon S-1 Fluorotrichloromethane| CCIsF | Freon-11 , Daiflon S-1
1,1,1-Trichloroethane | FzH3ClIs Chloethane 1,1,1-Trichloroethane | F2H3Cl3 Chloethane

Trichloroethylene C2HCls Trichene Trichloroethylene C2HCls Trichene

Methyl Chloride CHsCl MC Methyl Chloride CHsCl MC
e We would like to recommend you the below o HAMOAE OFHEEIOI MIAS QSHA CH=2ol MAEME HE

cleaning materials for your stable cleaning stLct,
condition taking place of previous materials.

* Isopropyl Alcohol(IPA) or water * Isopropyl Alcohol(0|AZZH ATFZ)E=
Cleaning method': One of.immersion, yltraspnic 2 MEg - AA 7|4
or yap or cleaning Maximum cleaning time: 2|0 MEAIZE 55
S5minutes
% Do not use AK225AES * AK225AESE AFESHK| OMUAIL,

e Standard Aluminum Electrolytic Capacitors o FoN= SIZARHSOE MRS £ giELICH Tt HIA
should be free from halogenated solvents during 0] RS A= LIMXE IHME ARSID 7021
PCB c!eanlng after soldering, Us.e'solvent-pr.oof = 20100 FRE Y| Lo A ARRSIA|7| HEZHL|C)
capacitor and follow the specified cleaning
condition when halogenated solvents are used.

e Solvent-proof capacitors in the catalogue is mark e FICIZ LHOJA LHMIEE 2HIME
with the solvent-proof. Solvent

Solvent- olvent- _—
2 BARUC

 Solvents should have well controlled conductivity o MM ZHME MAE 1 MXHel @32 (ZXME,
ph, specific gravity and water contents during the pH, HIE, 22 5)E 5l0 AR, MAHM7E LEEA
cleaning of solvent-proof capacitors. Chlorine S ol YA} A0 LM LHETF BAIZ= A
levels can rise with contamination and adversely o7} ALt

affect the performance of the capacitor.
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EMERGENCY ACTION

atelo] #2

e When the vent is open and some gas blows out
from the capacitor, please turn the main swich of
the equipment off or pull out the plug from the
power outlet immediately.

e During vent operation, extremly hot gas(over 100°C)
may blow out from the capacitors. Do not stand
close to the capacitors. In case of eye contact,
flush the open eye(s) with large amount or clean
water immediately, do not swallow. Do not touch
electrolyte but wash skin with soap and water in
case or skin contact.
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CONDITION OF STORAGE/USE

If electrolytic capacitors temperatures caused by
such things as direct sunlight,the life of the
capacitor may be adversely affected. Storage in a
high humidity atmosphere may affect the sold-
erability of lead wires and terminals.

1. STORAGE AREA

e Do not store capacitors at a high temperature
and high humidity. Store the capacitors indoors
at a temperature of 5 to 35°C and a humidity of
less than 75%RH.

¢ Store the capacitors in places free from water, oil
or salt water.

e Store the capacitors in places free from toxic
gasses (hydrogen sulfide, sulrurous acid, nitrous
acid, chlorine, ammonium, etc.)

e Store the capacitors in places out of ozone, ult-
raviolet rays or radiation.

e Keep capacitors in the package.

2. CONDITIONS OF USE

The following environment should be avoided when

using aluminum electrolytic capacitors.

e Damp conditions such as water, saltwater spray,
or oil spray or fumes, High humidity or humidity
condensation situations.

e Hazardous gas/fumes such as hydrogen sulfide,
sulfurous acid gas,nitrous acid, chlorine gas or
ammonia.

e Exposure to ozone, ultraviolet rays or radiation.
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3. VOLTAGE TREATMENT

If the electrolytic capacitor is allowed to stand for a
long time, its withstand voltage is liable to drop,
resulting in increased leakage current. If the rated
voltage is applied to such a product, a large
leakage current occurs and this generates internal
heat, which damaged the capacitor. Of the
electrolytic capacitor is allowed to stand for a long
time, therefore, use it after giving voltage treatment.
Voltage treatment shall be performed by increasing
voltage up to the capacitor's voltage rating gradually
while lowering the leakage current. In this case, the
leakage current of the electrolytic capacitor is less
than specified value.

Meanwhile, the voltage treatment time may be
effectively shortened if the ambient temperature is
increased (within the maximum operating
temperature range).
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DESTRUCTING CAPACITORS

H7|of CHskod

In case of destructing our capacitors, kindly take

following instructions.

e Burn capacitors up after making holes on them or
scrapping. When you try to destrory them by fire,
you may expect explosion in the capacitors.

¢ In order to prevent hazardous gas like chlorine
gas, burn our capacitors on high temperature ra-
nge. Burning sleeve on low temperature may
cause producting chlorine gas.

e When you do not have burning facilities, please
contact special industrial wastes processing
companies.
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e Since it has possibilities for electric shock or
burns, kindly discharge it at the level of 1kQ in
advance.(sufficient and safe resistance values
should be considered before applying)

e Capacitor case sizes and other product
standards specified in this catalog may be
changed or modified without notice for imp-
rovement of quality.

e For methods of testing, refer to KS C IEC 60384-
4 (JIS C5101-1, JIS C 5101-4)
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