PRECAUTIONS AND GUIDELINES

3.

® CIRCUIT DESIGN

Ensure that operational and mounting conditions follow the specified conditions
detailed in the catalog and specification sheets.

Category temperature must be within our specification. If category
temperatures exceed the maximum guaranteed limit, rapid electrical parameter
deterioration will occur, and irreversible damage will result.

Do not apply excessive current which exceeds the rated ripple current.
3.1. The excessive ripple current will shorten the lifetime of capacitors and
damage the capacitors by generating heat, venting, etc.
3.2. The maximum rated ripple current has been specified at a certain ripple
frequency.

Select the capacitors to meet the service life of a device.

Aluminum electrolytic capacitors are polarized. Do not apply reverse voltage or
AC voltage.
Note: Even bi-polarized capacitors can not be used for AC voltage application.

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 capacitor with extend life characteristics.

Do not apply an over-voltage exceeding the full rated voltage 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.

Electrically isolate the following sections of a capacitor when designing the
device circuits.
8.1. The outer can case of a non-solid aluminum capacitor from the negative
terminal, positive terminal and circuit traces.
8.2. The dummy terminal of a non-solid aluminum capacitor, which may be
especially designed for negative terminal and circuit traces.
The outer sleeve of a capacitor has not been assured as an
insulation-functioning part. For a place that requires the outer sleeves
functioning ad insulation, a special type of capacitors should be designed.

10. Ensure that operational and mounting conditions follow the specified conditions

detailed in the catalog and specification sheets.

10.1.  Water, Salt water or oil spatters, or dewy places.

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

10.3.  Ozone, ultraviolet rays or radiation is applied to.

10.4.  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:

11.1.  Make the hole spacing on the P.C. board match the lead spaces of the

capacitor.

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

11.3.  Unless other wise specified, following clearance should be made above

the safety vent.

Case Diameter Gap Required
@D8 ~p16 2mm or more
¢D18 ~ ¢35 3mm or more
@D40 Up 5mm or more

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

11.5. The main chemical solution of the electrolyte and the separator paper
used in the capacitors are combustible. The electrolyte is conductive.

11.6.  When it comes in contact with the P.C. board, there is a possibility of
pattern corrosion or short circuit between the circuit pattern which could in
result smoking or catching fire.

Do not Locate and circuit pattern beneath the capacitor end seal.

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

11.8.  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. (CE32).

® [FEKixit

1. TSRS PR BRI )E , K H SRR U R A ALE Y R AR
TR RE R P9 AR TR

2. IR sR G PRI R IR EE ) T . e B BRE
FE S PN, 2 Lk A8 (0 77 iy B ek, Bl S S B A A B R B0

3. 2NN I B PRI R A e e S PR V(I A 2 ST -
3.1, WIS, G B A A R, AR ArE, B0T
SRR E R
3.2, (EMEHIMLE SNSRI, iK% R I FTHLE ISR AN IE R 4 L
FR AR B8 -
4. (EBCTRIBEIN, G RE A LA AR A 2

5. HUASA N IEG. 2N R BRI R o TEAR R 2 S Il
Bt b8 P T A A F) FL AR 88 o (FLVRE R SR PR 1 L A 2 35 2)
i FATE SR A AT 6 F o

6. TEZIR LA S RIE SR AR TBO R B L 7 B R AR T BUE AR
AL B B b HAR AR I AT IR

7. EZDR IR AR U (B L A R R ) TR ELVR AN A
PRISCE HL T 2 VAR BE T R o TS DA o R S 6 HL T I R A TR
IR, (EFRET—EIAAF T, AR [ (T o3 (R -

8. fEHIBRECIT b, AR TR IR MBS 1 e AR
8.1. fA5E. IESEH. SUSE LRI A,
8.2. B LU v A B L S T A R IE AR . G R H AR 2 1]

9. LA IR R L U A V520 P L i T AR
7.
AT AN RN 8 S 0.

10, SRS ERBE SO PR BEIR ik H o REHL S e YR 5
R PERETE B P RS T 07

101, EERAUK. 3ok, i, s aahiE IR,

10.2.  RHAHFURGICE. WRER. TR, & RIS,
10.3.  TRSFT R, AL RIS LIS T o

104, (B HREUR R R B ITbR R WA VRS B0 P i 4 T

R B 5

11, KA S B PC A AT, 45 Jeiih AT JLs 5 Bt AT 80t .
1.1, IEE G A S T R BER BT PC LA FLIN R o
1.2, (EHUAER ARG b0y i3 20 B0 B e A ] B RS
1.3, (EHRASPBRE LDy, EMRRP ARG E,

BT AR =,
7 EAR J15] B
@D8 ~ @16 2mm LA I
@D18 ~ ¢35 3mm Lk
@D40 L\ E 5mm Ll _F

1.4, WORTCEAR AN A BT B B — R0, THTC & D
AL B AERCEAR b IT 7L B Lk B BRI T I 2 ST ATt

115, (ERABRAE DR AR TR B [
1.6, WORA RRIRIRACIRGL, B S (A I i R A i B

117, IBZIFE AR AR A PR R RO 2t 5 T Pl A 4% ) T TG B 22 A A

HR o

11.8. WO AR E AR I AR N, Wit B2 A TR 2
AR AR FL LA R 3 BT ST ) I AL

12. Wit %] CHIP 7Y B 78 (CE-32) ) PC ek b 2 54 M BR S, i
& H 5 SPEC _#5E kit o

Note: All design and specifications are for reference only and is subject to change without prior notice. If any doubt about safety for your application, Please

Col

=

ntact us immediately for technical assistance before purchase.

LL_EFrR gt Bt RAHE S HU S5, AEMMESCAMETBUREA, WA AR ATRER, EAERIGTT S BRATRAR, LUERAHAR LR,



PRECAUTIONS AND GUIDELINES

13.

1.

5.

5.

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

If using more than one capacitor to connect in parallel, design the circuits to
that the currents can equally flow into the individual capacitors.

If using more than one capacitor to connect in series, connect resistors in
parallel with the individual capacitors for balancing the voltage.

e MOUNTING

The used capacitors are not reusable, except the case that they are taken form
a device for periodic inspection to measure their electrical characteristics and
then returned to the device.

Capacitors may have been re-charged by a recovery voltage phenomenon.
Although discharged at a final manufacturing process, the capacitors are
somewhat re-charged spontaneously 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
1KQ before use.

Leakage current of the capacitors, that have been stored for a long time, may
increase. When leakage current ha increased, please perform a voltage
treatment using 1KQ resistor.

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

Make sure of the polarity of the capacitors when installing.
1. Negative polarity is indicated on the side of body by means of a stripe or an
arrow.

5.2. On radial leaded type capacitors, the shorter lead is the negative polarity.

5.

1.

3. On snap-in and lug terminal type capacitors, the knurled rivet [ ] indicates the
negative polarity.

Do not drop capacitors on the floor, nor use a capacitor that was dropped.
Do not deform the can cases of capacitors.

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

Snap-in type capacitor should be installed tightly to the P.C. board (allow no gap
between the P.C. board an bottom of capacitor).

. Do not apply any mechanical for more than the limits prescribed in the catalogs

or product specifications to capacitors. Also, note the capacitors may be
damaged by mechanical shocks caused by the vacuum / insertion head,
component checker or centering operation of an automatic mounting or insertion
machine.

Hand soldering:

11.1. Kindly follow the soldering conditions (temperature and time) defined on your

approval sheet, otherwise less 10 seconds at 260C.

11.2.  If it is necessary that the leads must be formed due to a mismatch of the

lead space to hole space on the board, bend the lead prior to soldering
without applying too much stress to the capacitor.

11.3.  If you need to remove parts which were soldered, please melt the solder

enough so that stress is not applied to lead.

11.4. Please pay attention so that solder iron does not touch any portion of

12.

capacitor body.

Flow soldering:

12.1.  Aluminum capacitor body must 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.

12.2.  Soldering condition must be confirmed to the within our specification.
12.3.  Please avoid having flux adhere to any portion except the terminal.
12.4. Please avoid contact between other components and the aluminum

capacitor.
13. Reflow soldering:
13.1.  Soldering condition must be confirmed to be within our specification.

13.2.

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

13.3.  The number of reflow time for SMT aluminum electrolytic capacitors shall

be one time. If this type of capacitor has to be inevitably subjected to the
reflow twice, please contact our sales office.

rtt

13, AU G ORI & IR B RO AR B AR A W T AR AL T L e
Tl .

14, Bofs 2 D ULE A ORI, 75 B0 [Pl B 55 S F R 2 BE AT
ESiNTnp

15, ZDRE 2 AL B A AR R ER R, 1755 18 B U 23 OS2 1 1) R4
PP 157

o AR

1. R ENBORE G R AR SE I T ER M. B2 T ek
WA R PR AR AR AN ok A

2. WAANRRAETRAE, HRFIEEL 1kQ 1 AR .

3. ZdRHIGRAE () R A I R PR R S0 v LRI 2T 1kQ AR B
LR ACER .

4. TESEHEAT A K HUR (AR R R ) TR -

5. lESEAIAIT HA A IE GRS R .

5.1, MBS AURTE 2 DA— S Cotly sl ShFoR tH AU

5.2. S4HER—J7 1 CE-04 S S4B —H A oiuik.

5.3. 4411 (CE-69)sl %4 i 1% (CE-62)Mh H kAT LIEA [€ 1
977 1 9 b o
Chip JE(CE-32)shfEEIF [ 1 TARIITT I A it

6. IHANTALIE A SN L, S A B N A
7. EPIERR AT E R
8. ST AR AR I IE GO IA] 14 B B FNC ZRAR 1 FLEE J5 P AT 2

9. TR AT A LA A TR B ML & (R ERIFRER APRE).

10. 1A ZIT LA AR IR 1T SPEC. T #LE FINUMGREE . (6 H 2 il
HBEATIRBE S PO LARO HEAT B SR B IS 20 U AR I TR 3% 65
THE R R TR,

11, DU BRI FEIN (33 B 0
1A TR, B, RifE 260°C, 10 BT,

1120 WSRO IE GO ) BR B AN L AR (K FLIF I BN ), 5 22
K SR TN T, SRR AT AR, IO R T A
A AN E 77 o

1.3, ANTEBEEN WUR G N 2R % BRI AR TR, 3
NG ELR B B A AR 5T, AR v AT E F R .

1.4, EZPRIEERI0R IR AR E] A2 AE

12, B fp AR BN K R

121, ERARAERIG A . i PC BLARAETE, R
TR A A S AR IR — TR

122, RESEAR(TE I SRR AN () 7% E T H x5 SPEC.
HE IV R A o
12.3.  TEZILBMR R 5T LAY o

12,4, (ESRBEE 2010 H e BO A8 G A 3 B 2 8%

13, G IR 3 2 S

131, BB (TSI B R IR 1% T H StEk SPEC.
HE TG o

13.2.  (FRLZASMRINARET, TEEEBEAROBO. MR KAR
A, RHEL MRS SR, /O IR .

13.3.  [YRAASHREOERE R — R WERTEREPHRIIS G
S AL -

Note: All design and specifications are for reference only and is subject to change without prior notice. If any doubt about safety for your application, Please
contact us immediately for technical assistance before purchase.
A B A et SR S R S, RSO ETSE I, WA 6 AR TSR, 575 RIGRT SEA TR, UMESRHEE A LA bhih.

=



PRECAUTIONS AND GUIDELINES

14. Do not apply any mechanical stress to the capacitor after soldering to the P.C.

board.

14.1. Do not incline, twist or push the body of the capacitor down after soldering

it to the P.C. board.

14.2. Do not take the assembly board by the capacitor in lifting or carrying the

assembly board.

14.3. Do not bump or strike any object against the capacitor after soldering to

the 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 capacitor.

15. Circuit Board cleaning:
15.1. Do not clean capacitors with halogenated cleaning agent. However, if it is

necessary to clean with halogenated cleaning agent, use cleaning proof
capacitors but within the range specified in the specification.

15.2. Recommended clearing method

<cleaning agents>

Pine Alpha ST-100S

Clean Through-750H
Iso-proryl Alcohol (IPA)

<cleaning conditions>

Total cleaning time shall be within 5 minutes (5mm and 7mm
height: within 3 minutes) by immersion, ultrasonic or other
method.(Temperature of the cleaning agent shall be 60 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 the below the maximum category
temperature of the capacitor. Insufficient dry after water rinse may
cause appearance problems. Sleeve shrink, bottom-plate bulge and
such.

16. Fixing materials and coating materials:
16.1. Do not use any ingredients which contain halogen.
16.2.  Please pay attention to remove flux and any contamination which remains

in the gap between the end seal and P.C. board and dry that portion well
before coating.

16.3.  Please do not apply any material all around the capacitor body but apply it

partially.

16.4.  Please contact our sales office to make sure whether the curing condition

1.
2.

of coating material would cause any problems.

e IN THE EQUIPMENT

Do not directly touch terminal by hand.

Do not short between terminals by conductor, nor spill conductible liquid such as
alkaline or acidic solution on or near the capacitor.

Please make sure that the ambient conditions where the set is installed will be
free from spilling water or oil, direct sunlight, ultraviolet rays, radiation,
poisonous gases, vibration or mechanical shock.

e MAINTENANCE AND INSPECTION

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

1.

2.

Appearance:

Remarkable abnormality such as vent operation, leaking electrolyte etc.
Electrical characteristic:

Capacitance, Dissipation factor, Leakage current etc., which are specified in the
drawing exchanged between GJT and our customers or the catalog.

e INAN EMERGENCY

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

Do not draw you face the safety vent since gas which in over 100 will be emitted
when the safety vent operates.

If the gas has entered you eyes, please flush you eyes immediately in pure
water. If you breathed the gas, immediately wash out your mouth and throat with
water.
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PRECAUTIONS AND GUIDELINES J_T®

4. Do not ingest electrolyte. If your skin is exposed to electrolyte, please wash it 4. EANERRE IR W R RO B R b, 1 LR U
away using soap and water.

e STORAGE o fEFFIIKM

1. Do not keep capacitor in high temperature and high humidity. 1. ETE IR R PR N IR AR
Storage ambient should be: TR TE S IR BEAE 5~35 FE, AHXHBRETE 75% LA N IFREE L.

Temperature: 5C ~ 35C;
Humidity: lower than 75%

Place: indoor
2. Avoid ambient conditions: 2. WA R REEAS HEEAEIK. K. mENHET.
Where capacitors can be covered with water, brine or oil.
3. Avoid ambient conditions: 3. IHPK A SRR SN A F I SR (R AL AR  TEAER
Where capacitors are exposed poisonous gases such ad hydrogen sulfide, A RS T .

sulfurous acid, nitrous acid, chlorine, ammonium etc.

4. Do not keep capacitor in conditions that expose the capacitor to ozone, 4. TEING AR R T R BRI B RIS T .
ultraviolet ray or radiation.

e DESPOSAL o KA

Please dispose capacitors in either of the following ways: FUIG AA IR IR, 1 IR R TR T
1. Incinerate capacitors (high temperature of more than 800°C) after making a hole 1. KHEABRIFAL, B0 R MR AL FE(800)E LA L.
on the capacitor body.
2. Bury capacitors in the ground. 2. AMERHBEACARERRT, WAL T IR FE A B A i A B

Please have a disposal specialist do it.

The above mentioned material is according to EIAJ, RCR 2367A (revised in march, 1999), titled “Guideline of notable for Fixed Aluminum Electrolytic Capacitors for
use in Electrolytic Equipment”. Please refer to the book for details.

@ Effects of ambient temperature to life (for reference)

Because an aluminum electrolytic capacitor is essentially an electrochemical component, increase temperatures accelerate the chemical reaction producing gas
within the capacitor, diffuse the gas to outside through the end seal, and consequently accelerate a gradual decrease in capacitance and a gradual increase in tand
and ESR. The following equation has been experimentally found to express the relationship between the temperature acceleration factor and the deterioration of the
capacitor.

Where:

Lx= lifetime(hour) of capacitor to be estimated

LO=Base lifetime (time) of capacitor

TO=Maximum rated operating temperature (‘C) of capacitor shown in catalog.

Tx=Actual ambient temperature (°C) of capacitor

B=Temperature acceleration factor (=2)

This equation is similar to Arrhenius’ equation that express a relationship between chemical reaction rates and temperature and called Arrhenius rule of aluminum
electrolytic capacitors.

The temperature acceleration factor (B) is approximately 2 over an ambient temperature range (Tx) from 40°C to the maximum rated operating temperature of the
capacitor, and it mean that the lifetime is approximately halved with every 10°C rise in ambient temperature and can be extended by using the capacitors at low
temperatures.

For an ambient temperature range (Tx) of 20°C to 40°C, the factor B will be close to 2, and the lifetime will be actually extended. However, the environment where
the devices are placed and their operating conditions influence ambient temperature, and in particular the ambient temperature in this range will be very inconstant.
Therefore, a minimum lifetime should be estimated from the above formula by using the 40°C as Tx.
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