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. *
nlclllcon

APPLICATION GUIDELINES
FOR ALUMINUM
ELECTROLYTIC CAPACITORS

1. Circuit Design

(1) Please make sure the environmental and mounting conditions to
which the capacitor will be exposed to are within the conditions
specified in Nichican's catalog (or alternate Michicon
specifications, such as series drawings).

(2) Operating temperature and applied ripple current must be
within Nichicon specification.

{iThe capacitor must not be used in an ambient temperature
which exceeds the operating temperature specified in the
Nichicon catalog

2 Do not apply excessive current which exceeds the allowable
ripple current.

(3) Apprepriate capacitors which comply with the life reguirernent
of the products should be setected when dasigning the circuit

(4) Aiuminum electrolytic capacitors are polarized. Do not apply
reverse voltage or AC voltage.  Please use non—polarized
capacitors for a circuit that can possibly see reversed polarity.
Note: Even non— polarized capacitors can not be used for AG
voltage application.

{5) Da not use aluminum electrclytic 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 capacitor
with axtended life characteristics.

{6) Do not apply excess voltage.

{1 Please pay attention so that the peak voltage, which is DC
voitage overlapped by ripple current, will not exceed the
rated voltage.

@ In the case where more than 2 aluminum electrolytic
capacitors are used in series, piease make sure that appiied
voltage will be lower than rated voltage and the voltage be
will applied to each capacitcr equally using a balancing
resistor in parallel with the capacitor.

{7) Aluminum slectrolytic capacitors must be electrically isclated as
follows:
fi’{a) Case and negative terminal {except axial leaded part such
as JIS configuration 02 type)
{b) Case and posilive terminal
(¢} Case ana circuit pattern
@2:{a) Blank terminal of car type such as JIS configuration
693, 694 or 895 and negative and positive terminal,
including the circuit pattern.

{8) Cuter sleeve of the capacitor is not guaranteed as an elsctrical
insulator. Do not use a standard sleeve on a capacitor in
apgplications that require the electrical insulation.  When the
appiicaticn requires speciai insulation. please contact our sales
offce for detalls.

{9) Cavacitors must not be used under the following conditions:
{I:(a} Capacitors must not be exposed to water (including
condensation), brine or ail.
() Ambient conditions that include toxic gases such as
hydrogen sulfide, sulfurous acid, nitrous acid, chlorine,
ammaonium, etc..

{c)Ambient conditions that expose the capacitor to orone,
ultraviolet ray and radiation.
Z'Severa vibration and physical shock conditions that exceed
Nichicon specifications.
Vibration:
Tast condition

vibration frequency range © 10~55~-10Hz
*sweep rate o 1055 10Hz/minute
-sweep method . legarithmic

-amplilude or acceleration  : 1.5mm (max.acceleration is 10G}
-direction of vibration LKLY, Zdirection
‘testing time . 2 hours per each direction

Shock is not applicabie normally.
If a particuiar condition is required, Please contact to cur sales
office.

(10} When designing a circuit board, Please pay altention to

following:

{’Make the hole spacing on the P.C. board match the lead
space of the capacitor.

(Z)There should not be any circuit pattern or circuit wire above
the capacitor safety vent.

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

Case Diarratar Sap Ssquired !
P30 2rmm ar maore
§18-35 1 “smmarmaorc
$ 40 cr mors ~ srmormoe

@ In case the vent side is placed toward P.C. board
(such as end seal vented parts). make a corresponding hole
on the P.C. board 1o release the gas when vent is operated.
The hole should be made to match the capaciior vent
position.

{3 Do not install screw terminal capacitor witn end seal side
down. When you install a screw terminal capacitor in a
horizonlal mount, the positive terminal must be n tre upper
position.

{11) The main chemical solution of the electrolyle and the separator
naper used in the capacitors are combustible. The selactrolyte is
conductive.  When it comes in contact with tha P.C. board, there
is a possibility of pattern corresion ar 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.

{12) De not design a circuit board so that heal generaiing components are
placed near an aluminum eleclrolytic capacilor or reverse side of P.C.
board {under the capacitor).

{13) Please refer to the pad size layout recommendalions in our
catalog when designing in surface mount capacitors.

(14) Electrical characteristics may vary depending on changes in
temperature and frequency. Please consider this vanation
when you design circuits.

(15} When you are designing capaciters for use on double-sides P.C.
hoards, avoid circuit patterns or through holes {such fo connect
both sides), that are placed under the capacitor.
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(18) The torgue for terminal screw or brackets screws must be
within the gpecified value an Nichicon s drawings.

{17) When you install more than 2 capacitors in parallel, consider
the balance of current flowing into the capacitors.

(18) If more than 2 aluminum electrolytic capacitors are usad in
serigs, make sure the appiied voltage will be lower than the
rated voitage and that voltage will be applied tc each
capacitor equally using a balancing resistor in parallel with
the capacitar.

2. Mounting

(11 Once a capacitor has heen assembled in the set and power
apptied, do not attempt ta re-use the capacitor (n other
circuits or application.

Electric potential between positive and regative terminal may
exist as a resu't of returned electromotive force. s0 please
discharge the capacitor using a 1kQ resistor.

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

{4) Please confirm ratings befare installing capacitors on the P.C.
board.

(5) Please confirm polarity before in stalling capacitors on the
P.C. board.

Do not drop capacitors on the floor, nor use a capaciter that
was dropped.

Be careful not to deform the capacitor during instafiation.

Please corfirm that the lead spacing of the capacitor matches
the hole spacing of the P.C. board prior to instaliation,

Snap-in can type capacitor such as JIS configuration 692,
693, 694 and 695 type should be installed tightly to the P.C.
board (aflow no gap between the P.C. board an battorm of the
capacitor).

(10} Please pay attention that the clinch foree is not wo strong
when capacitors are piaced and fixed by an automatic
ingertion machine.

(11) Please pay attention 1o that the mechanical shock to the
capacitor by suction nozzle of the automatic insertion
machine or automatic mourter, or by product checker.or by
centering mechanism.

{12} Hand soldering.
{T:Soldering condition must be confirmed to be within Nichicon
specification.
Bit temperature: 350 = 10'C
Application time of soldering iron: 3 + , secona
31 If it is necessary that the leads must be fermed due to a
mismatch of the lead space to hole space on the board,

bend the lead prior to scldering without applying too much
stress 10 the capacitor,

@ f you need ta remaove parts which were soldered, please
melt the solder enough so that stress is not applied to tead.
{1)Please pay attention so that solder iron does not touch any

porticn of capacitor body.

{13} Flow soldering {wave solder)

(*Aluminum capacitor body must not be submerged into 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.

@ISO\dering condition must be confirmed to be within Nichicon
specification.

Solder temperature: 26016°C Immarsing lead time:10+1
second Thickness of P.C. baardg : 1.6mm

@iPlease avoid having flux adhere to any portion except the
terminal.

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

(14} Reflow seidering (SMD only)

{1iSeldaring condition must be confirmed to ba within Nighicon

specification.

Pre-heationg : Less than 150°C, 20 seconds max.

Max. temperature at capacitor top during reflaw : 230°C

The duration for over 200°C temperature at capacitor

top: 20 seconds max.

The duration from the pre-heat temperature to peak
temperature of reflow varies due to changes of the peak
temperature.  Refer to page 21 for details,

(ZWhen an infrared heatsr is used, please pay attention (o the
extent of heating since the abscrption rate of infrared, will
vary due to difference in the color of the capacitor bedy,
material of the sleeve and capacitor size.

(3The number of reflow time for SMO aluminum eiectrolytic
capacitors shall be one time.  If this type of capacitor has to
be inevitably subjected to the reflow twice, enough cooling
time between the lirst and second reflow {at ieast more than
30 minutas) shall be taken to avoid consacutive reflow,
Please contact aur sales office if you have questions.

(15100 not tilt tay down or twist the capacitor body afier the
capacitor are soldered to the P.C. board.

(16) Do not carry the P.C. board by grasping the soldered
capacitor.

(17) Please do naot allow anything to touch the capacitor after
scldering. If P.C. board are stored in stack, please make
sure P.C. board or the other components do not touch the
capacitor.

The capacitors shall not be effected by any radiated heat from
the soldered P.C. board or other components after soldering.

(18] Cleaning
{1:De not clean capacitars with halogenated cleaning agent.
However, if it is necessary to clean with halogenated
cleaning agent, use cleaning proof capacitars but within the
range specified in the specification.
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{2:Recormmeded cleaning method A Avoid using ozone depleting substances for cleaning agents

Applicable S Any type, any ratings to concern about global environment.

Cleaning agents : Ping Alpha ST—1008S, Clean BPlease consult us regarding other cleaning agents or
Through 750H/750L/7 10M, ¢leaning methods
Sanclek B+ 12, Aqua Cleaner
2105EP, Techno Care FRW14--17, Isc- (19} Fixing materials and coating materials
propyl Alcohol "1:Do not use any ingredients which contain hatogen.

Cleaning conditions : Total cleaning time shall be within 5 {€'Please pay attention Lo remove flux and any centamination
minJtes by immersion,ultrasonic or cther which remains in the gap between the end seal and P.C.
methed.(Temperature of the board and dry that portion well before coating
cleaning agent shall be 80°C or (3Please do not apply any material all around the capacitor
lower ) After cleaning, capacitors body but apply it partially.
should be dried using hot air for [4:Please contact our sales office to make sure whether the
m:nimum of 10 minutes along with the curing conditicn of coating materiat would cause any
PC board. problems.

Hot air temperature shouid be below the

maximum operating temperature of the 3. In the equipment

capacitar. Insufficient dries dry after (1) Do nat directly touch termina‘ by hand.

waler rinse may cause appearance

problems, sleeve shrink, bottom-plate {2)Do not shorl betweaen terminals by conductor, nor spill

bulge and such. conductible Yiquid such as alkaling or acidic solulion on or near

the capacitor.
‘3CFC substitute

The capacitors car be cleaned using AK-225AES as shown (3) Please make sure that the ambient conditions where Lhe set is
in table below. Please monitor contamination of solution by instaliec will be free from spiling water or ¢it, direct sunlight,
measuring conductivity, pH, specific gravity, water cantent uitraviclel rays, radiation, poisonous gases, vibration or
and such. Do not store capacitors in a cleaning agent mechan:cal shock.

atomasphers or sealed container after cisaning.
L 4. Maintenance and Inspection

Claaning Agert AK-205AES (1) Flease periodically inspect the aluminum capacitors that are
S installed in industrial egquipment.  The following iterms should

7R, 25, 2P, WX WP, W1 WF,

UP. UT, LD LR, X, UK, be checked:
Chip (SMD) Type Uk UH DAppearance @ Remarkable abnormality such as vent
UG liLessjhan:?O"_{) operation, leaking eleclrolyte etc.
- fLoss man 100¥) | Z:Electrical characteristic: Capacilance, dielectric loss tangent,
Ultra-Miiature Type | ot P M M M leak t etc, which ifiect in the drawi
UlraMiniature Type | o 'sp g sp s, 50 | eakage current etc.. which are specifie e drawing
; VI (1 58 than 100V} exchanged hbetween Nichicon and our customers or the
VR{L&ss than 100v) Michicon cataiog.

V02 ype{Less thar 100V)
VY {l.ass than 100V}
o 5. In an Emergency

@ “Standard Products VZ (Less than 100v) ‘
S RS(i.ess tran 100v) (1) If vou see smoke due to operation of safety vent, turn off the
@ R (cess ihan 100v) main switch or pull out the plug from the outlet.
=] Ri{Less than 100V
= Ry {_ess trar 100v), VP, =T ‘ o
Applicable Ser es % M (Loas than 1507, (2) Do not draw your face the safety venl since gas which in over
P (Less har 100Y) 100°C will be emitted when the safety vent operates.
HD.HC If the gas has antered your eyes, please flush your eyas
“High-Reliability Type ﬁi {LL:; o ugg\\?) immeadiately in pure water
PR {Less than 100V} if you breathed the gas, immediately wash aut your mouth and
PY. PR PL PV, throat with wa'er,
PB iLess tharn 1004 5T Do not ingest slectralyle. If your skin is exposad to eiectralyte,
‘For Special Cirouit | TM- SH.HA JB please wash il away using spap and water.

V02 tyoe iLess than 123V}
Kz, FG, FX, FW, 5K, MG E5,
Uk, CR

for Audio Use

' Stancard Procucts LE3Less than 1008

GoiLass than 100Y)
GE-HH(Legs than 190V)

LargsCar Tope

‘High-Reliability Type

With n 5 minutes, total cleanieg <ime by immersion, vapor
Cleaning spray, or ultrasonic and such. Far 30 and

Condricns ult-a-minigture type, with.n 2 1 nutes tetal cleaning tme
{temp. cf agent: 10°C or below)
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6. Storage

(1) Bo not keep capacitar in high temperature and high humidity.
Storage ambkient should be:
Temperature : 5°C ~~35°C, Humidity - lower than 75%.
Place: Indoor

{2) Avoid ambient conditions: where capacitors can be covered
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 capacitor
to ozone, ultraviolet ray or radiation.

7. Disposal
(1) Please dispose capacitars in either of the following ways
T Incinerate capacitors after crushing parts of making a
hole an the capacitor body.
(Zi Bury capagcitors in the ground. Please have a disposal
specialist do it.

The above mentioned material is according 10 ElAJ
RCR—2367A (Issued in March, 1999), titled “Guideling of
netabilia for fixed aluminum electrolytic capacitors for use in
glectronic equipment”.

Please refer to the book for details,

Type humbering system

[ (2] 3 s[5

(6] 7] [8] [o Do [11]  [12] (03 34]

Type  Series name Rated veoltage
I3 ")(
/ /
/ /"‘
/ See pages 1
: &~ 8. /

o OSSP AR
| Chie type i vgﬁge;; \fsn)l$lti~$i=.1 Codew u%ﬁ?gclz v%\ul:aggee Code |
Radia tead ype - u | W W) \ LMW

(JIS CE04) ! 5 | 0G 125 | # | 2B
e 83 oL 160 | 200 | 2T |
Axial lead type | ’ 8 0J 180 225 27
(J1s CE02} T 13 | A7 200 250 | 2D
! o 20 16 | | 220 z70 | 2P
Cantyos ! 32 ' 1E | [ =50 | ape | zE

(IS GEG21,622, Lo MW 315 1 385 | 2F

602,604,605,331) l 63 18 || 350 400 | 2V |
—! 901 p 1400 450 2G

g0 100 | 1K 420 470 WE

100 125 | 2A 450 BO0 | 2W

110 | % 20Q ;| | 500 | 550 | 2H

| 550 | 600 | 2L |

#AC. rated voltage only,

Capacitance Capacitance  Gonfiguration Size Taped,
| tolerance colde fead cutfformed
l \ |
i
' \. See pages See pages {
\ 22~193 22193 i
’l
[ Capacitarce| . w T Cap. Tol. D
|
P (uR o Cooe %) Sea pages
01 OR1 ES ; 7~-18 ‘
047 R4T | =L S
1 o10 | =10~+30_
22 sz : 10450
22~ | z207| __ Specal |/
B
20 | 522
[ 22000 | 223




