PVIZULEB®RIAVT

> ALUMINUM ELECTROLYTIC CAPACITORS

FPIVIZHLERIAL T oY ERALEOFEEE
1 . @Egnln-l-i

(1) ERRERUCBTIRE 2 HEBO L. H 207 X ISMA L
BCHAEL AT oY OFERMEREOEEANE L TT S
(Y

~

(2) BRE (eERAREE#BAZERE) CTHERALLEVWTTE
WommFREBEA*BA TEFRLAGE. IV T H0FE
éﬁb‘% ULEL Lo 72h) BB FEN G EDBHBICEY) F

—MREISBEN10CT A3 & HiidH 2 @Y
2.3 —LZyRRIPHSNTWET,

=

3) BEXRGFHBRVTINEREBADIER) 2REKEWVWTT &
Vo lBAK U TIVERERL IBE. ARSI KEL L

CEBEECLRY . BEREER L EOWBICEY
Torfm UTNVERIS. ) TIVEAERFEEF TSR TW
FYRELORERTERTBER. &2 X8
MEL TV S REIEEEERREREC EUT CIHERATE
LYo

~

@E%nln‘l--a-é t % *%%EO)% ‘\-I:I ’)7:_:' T /‘H’%\Ea'—h‘
LTTFaw,

(4

=

(5) ArTFrHiE. BEMETY, #EEIIZAREE L. FIAN
LEWTTFIW D RET EEEICIE. mEEa 7
DY ELRVTEW, AL AEED T >4 HITHME

RICIHERATEEEA,

(6) A>T H B BBLERMEI RSN BEIRICHERL

BEWTTAWRHBELETEMENF BRI ZEBICFERS
NBaLFoHICDVTIE, THEAT IV,

(7)aA>FoHIC BEE (THREEEEBA-EE) #EIML
BWTTIVWERBEELER SN TIVEEDKIEE
EERBEUTELTTIVWEREE.BAZ Y —VE
EDOHENF S ETH.EEPRESNTHY . REFEO
FHEFRILELZDBDTRHY) TEA,

(8) ALFUHIIRDOET. EEEMICTELICHEBEL TT SV,
O — R LBatEIRF (CE027 @ ) — FigIRF Rt AR
% FBR<) RUBEBETECICEER/ N Z — R,
QBIAMD T Z > VinF EMOFER ORI O (2 [E 3
INE— 2,

APPLICATION GUIDELINES

1 Circuit Design

(1) Ensure that operational and mounting conditions follow the
specified conditions detailed in the catalog and specifica-
tion sheets.

(2) Operating temperature and applied ripple current must be
within NICHIGAS specification. If operating conditions ex-
ceed the maximum guaranteed limit, rapid electrical pa-
rameter deterioration will occur, and irreversible damage
will result.
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Do not apply excessive current which exceeds the allow-
able ripple current. The excessive ripple current will shorten
the lifetime of capacitors and damage the capacitors by
generating heat, venting, etc. The maximum permissible
ripple current has specified at a certain ripple frequency. If
the capacitors are operated at the other frequencies, the
maximum permissible ripple current must be multiplied by
frequency multipliers prescribed for each product series.
Ripple current, as well as operating temperature, effects
the lifetime of the capacitors. For the details, refer to the
paragraph of life of aluminum electrolytic capacitors.
(4) Select the capacitors to meet the service life of a device.
(5) Aluminum electrolytic capacitors are polarized. Do not ap-
ply reverse voltage or AC voltage. Please use bi-polar-
ized capacitors for a circuit that can possibly see reversed
polarity. Note:Even bi-polarized capacitors can not be used
for AC voltage application.
(6) Do not use aluminum electrolytic capacitors in a circuit that
requires rapid and very frequent charge / discharge. In this
type of circuit, it is necessary to use a special design ca-
pacitor with extended life characteristics.
Do not apply an over-voltage exceeding the full rated volt-
age of the capacitor. When AC voltage is superimposed to
DC voltage, the peak value of the DC voltage and peak
AC voltage (ripple current) must not exceed the full
rated voltage. A surge voltage value, which exceeds
the full rated voltage, is prescribed in the catalogs, but it
only applies to the limited conditions and for short periods
of time.
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(8) Electrically isolate the following sections of a capacitor when
designing the device circuits.
(DThe outer can case of a non-solid aluminum capacitor form
the negative terminal, positive terminal and circuit traces.
(2 The dummy terminal(s) of a non-solid aluminum capaci-
tor, which may be especially designed for mounting
stability,from the positive terminal, negative terminal and
circuit traces.
(9) The outer sleeve of a capacitor has not been asured as an
insulastion-functioning part. For a place that requires the
outer sleeves functioning as insulation, a special type
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of capacitors should be designed.
(10) Do not expose capacitors to the following environment.

(D Water, salt water or oil spatters, or dewy places.

(2 Toxic gases(hydrogen sulfide, sulfurous acid, nitrous
acid,chlorine, ammonium, etc.) fills into.

(® Ozone, ultraviolet rays or radiation is applied to.

@ Severe vibration or mechanical shock conditions that
exceed the limits prescribed in the catalogs or product
specification.

(11) When designing a circuit board, please pay attention to
following.

(DMake the hole spacing on the P.C. board match the lead
space of the capacitor.

2 There should not be any circuit pattern or circuit wire
above the capacitor safety vent.

3 Unless otherwise specified, following clearance should
be made above the pressure relief vent.

Case Diameter Gap Required

¢ 8(6.3)~ ¢ 16 2mm or more

3mm or more

$ 18~ ¢ 35

@In case of the vent side is placed toward P.C. board (such
as end seal vented parts),make a corresponding hole on
the P.C. board to release the gas when vent is operated.

(® The main chemical solution of the electrolyte and the
separator paper used in the capacitors are combustible.
The electrolyte is conductive. When it comes in contact
with the P.C. board, there is a possibility of pattern cor-
rosion or short circuit between the circuit pattern which
could in result smoking or catching fire. Do not locate
any circuit pattern beneath the capacitor end seal.

® Do not design a circuit board so that heat generating
components such as resistor and transistors are placed
near an aluminum capacitor or reverse side of P.C.board
(under the capacitor).

@ When you are designing capacitors for use on double-
sides P.C. boards, avoid circuit patterns or through holes
(such to connect both sides), that are placed under the
capacitor.

(12) Please refer to the pad size layout recommendations in our
catalog when designing in surface mount capacitors.

(13 The electrical characteristics of capacitors vary with re-
spect to temperature, frequency and service life. Design
the device circuits by taking these changes into account.

(14) If using more than one capacitor to connect in parallel,de-
sign the circuits so that the currents can equally flow into
the individual capacitors.

(15) If using more than one capacitor to connect in series, con-
nect resistors in parallel with the individual capacitors for
balancing the voltage.
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2.Mounting

(1) The used capacitors are not reusable, except the case that
they are taken from a device for periodic inspection to mea-
sure their electrical characteristics and then returned to the
device.

(2) Capacitors may have been re-charged by a recovery volt-
age phenomenon. Although discharged at a final manufac-
turing process, the capacitors are somewhat recharged spon-
taneously by a recovery voltage phenomenon, which is
caused by a slowly polarizing dielectric, with time. If these
capacitors bring an electric shock or damages any sensitive
circuit at assembly processes, discharge the electricity of
the capacitors through a resistor of approximately 1k Q be-
fore use.

(3) Leakage current of the parts, that has been stored for more
than 2 years, may increase. When leakage current has increased,
please perform a voltage treatment using 1k Q resistor.

(4) Make sure of the rated capacitances and voltages of the
capacitors when installing.

(5) Make sure of the polarity of the capacitors.

(6) Do not drop capacitors on the floor, nor use a capacitor that
was dropped.

(7) Do not deform the can cases of capacitors.

(8) Please confirm that lead spacing of the capacitor matches
the hole spacing of the P.C. board prior to installation.

(9) Snap-in can type capacitor should be installed tightly to the
P.C. board(allow no gap between the P.C. board and bot-
tom of the capacitor).

(10 Do not apply any mechanical force more than the limits pre-
scribed in the catalogs or product specifications to capaci-
tors. Also note the capacitors may be damaged by mechani-
cal shocks caused by the vacuum / insertion head, compo-
nent checker or centering operation of an automatic mount-
ing or insertion machine.

(1) Hand soldering.

(D Soldering conditions(temperature and time) should be
within the limits prescribed in the catalogs or product
specifications. Bit temperature: 350 & 10°C Application
time of soldering: 3 & | second

@ If it is necessary that the leads must be formed due to a
mismatch of the lead space on the board, bend the lead
prior to soldering without applying too much stress to the
capacitor.

@ If you need to remove parts which were soldered, please
melt the solder enough so that stress is not applied to
lead.

@ Please pay attention so that solder iron does not touch
any portion of capacitor body.

(12) Flow soldering (Wave solder)

MDAluminum capacitor body must not be submerged into
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the solder bath. Aluminum capacitors must be mounted
on the "top side" of the P.C. board and only allow the
bottom side of the P.C. board to come in contact with
the solder.

@ Soldering condition must be confirmed to be within
NICHIGAS specification.

Solder temperature:260+ 5°C, Immersing lead time: 10
=+ 1 second, Thickness of P.C. board: 1.6mm

® Please avoid having flux adhere to any portion except
the terminal.

@ Please avoid contact between other components and
the aluminum capacitor.

(13) Reflow soldering (SMT only)

(D Soldering condition must be confirmed to be within

NICHIGAS specification.

Pre-heating: Less than 150°C, 90seconds max.

Max temperature at capacitor top during reflow ; 230 C
The duration for over 200°C temperature at capacitor
top: 20 seconds max.

The duration from the pre-heat temperature to peak tem-
perature of reflow varies due to changes of the peak
temperature. Refer to page 17 for details.

(@ When an infrared heater is used, please pay attention
to the extent of heating since the absoroption rate of
infrared, will vary due to difference in the color of the
capacitor body, material of the sleeve and capacitor size.

(3 The number of reflow time for SMT aluminum electro-
lytic capacitors shall be one time. If this type of capacitor
has to be inevitably subjected to the reflow twice, enough
cooling time between the first and second reflow (at least
more than 30 minutes) shall be taken to avoid consecu-
tive reflow. Please contact our sales office if you have
any questions.

(14) Do not re-use the surface mount capacitors that were once
soldered and than taken out from the P.C.board.

(15) Do not apply any mechanical stress to the capacitor after
soldering to the P.C. board.

(D Do not incline, twist or push the body of the capacitor
down after soldering it to the P.C. board.

(2 Do not take the assembly board by the capacitor in lift-
ing or carrying the assembly board.

(3 Do not bump or strike any object against the capacitor
after soldering to P.C. board. Also, if the assembly boards
are piled up, they should be so placed that any of the
boards and other components can not touch the capaci-
tor.

(16) Circuit Board cleaning

(D Do not clean capacitors with halogenated cleaning
agent. However, if it is necessary to clean with haloge-
nated cleaning agent, use cleaning proof capacitors

10
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but within the range specified in the specification.
(2 Recommeded cleaning method

Applicable

Cleaning agents

:Any type,any ratings

:Pine Alpha ST-100S, CleanThrough
750H/750L/710M,Techno care
FRW14 ~ 17 Iso-propyl Alcohol.
Cleaning conditions :Total cleaning time shall be within
5 minutes by immersion, ultrasonic
or other method.(Temperature of
the cleaning agent shall be 60 C
or lower.) After cleaning capacitors
should be dried using hot air for
minimum of 10 minutes along with
the P.C. board. Hot air temperature
should be below the maximum op-
erating temperture of the capaci-
tor. Insufficient dry after water rinse
may cause apperance problems,
sleeve shrink, bottom-plate bulge

and such.
(3 CFC substitute
Cleaning agents :AK-225AES
Applicable :Any type, (Less than 100V)

Cleaning conditions :Total cleaning time shall be within
2 minutes by immersion, ultrasonic
or other method.(Temperature of
the cleaning agent shall be 40 C
or lower.) However, this CFCs sub-
stitute solvent should be consid-
ered as one of the solvents to be
completely regulated in future from
the environmental point of view.

(17) Fixing materials and coating materials
(D Do not use any ingredients which contain halogen.
(2Please pay attention to remove flux and any contamina-

tion which remains in the gap between the end seal and

P.C. board and dry that portion well before coating.

(3Please do not apply any material all around the capaci-
tor body but apply it partially.

@ Please contact our sales office to make sure whether
the curing condition of coating material would cause any
problems.

3.In the equipment

(1) Do not directly touch terminal by hand.

(2) Do not short between terminals by conductor, nor spil con-
ductible liquid such as alkaline or acidic solution on or near
the capacitor.

(3) Please make sure that the ambient conditions where the
set is installed will be free from spilling water or oil, direct sun-
light, ultraviolet rays, radiation, poisonus gase, vibration or
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mechanical shock.

4.Maintenance and Inspection

(1) Please periodically inspect the aluminum capacitors that
are installed in industrial equipment. The following items
should be checked.

(DAppearance : Remarkable abnormality such as vent op-
eration, leaking electrolyte etc.

(2)Electrical characteristics : Capacitance, dielectric loss tan-
gent, leakage current etc, which are specified in the draw-
ing exchanged between NICHIGAS and our customers
or the NICHIGAS catalog.

5.In an emergency

(1) If you see smoke due to operation of safety vent, turn off
the main switch or pull out the plug from the outlet.

(2) Do not draw your face the safety vent since which in over
100 C will be emitted when the safety vent operates.

If the gas has entered your eyes, please flush your eyes

immediately in pure water.

If you breathed the gas, immediately wash out your mouth

and throat with water.

Do not ingest electrolyte. If your skin is exposed to electro-

lyte, please wash it away using soap and water.

6.Storage

(1) Do not keep capacitor in high temperature and high
humidity. Storage ambient should be:

Temperature: 5°C ~ 35°C, Humidity : lower than 75%.

Place : Indoor

(2) Avoid ambient conditions: where capacitors can be cov-
ered with water, brine or oil.

(3) Avoid ambient conditions: where capacitors are exposed
poisonous gases such as hydrogen sulfide, sulfurous acid,
nitrous acid, chlorine,ammonium etc.

(4) Do not keep capacitor in conditions, that expose the ca-
pacitor to ozone, ultraviolet ray or radiation.

7.Disposal

(1) Please dispose capacitors in either of the following ways:
@ Incinerate capacitors after crushing parts of making a

hole on the capacitor body.

(2 Bury capacitors in the ground. Please have a disposal
specialist do it.
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The above mentioned material is according to EIAJ,
RCR-2367 (issued in March, 1995), titled "Guideline of
notabilia for Fixed Aluminum Electrolytic capacitors with
non-solid electrolyte for use in

Electronic Equipment".

Please refer to the book for details.
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