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Aluminum Electrolytic Capacitors

Explaination of parts numbers
[ for Aluminum Electrolytic Capacitors ]
w| [ sk| [ 025][ m][ [102 [ G|
RS T
LENGTH OF AL. CASE: v
Two digits indicate LEAD SPACE
integer, EX: 07=7mm 10:1.0mm
'I-'he-following c_o_des 15:1.5mm
indicate containing
decimal, 20:2.0mm
EX:A6=7.7mm 46:4.6mm
SERIES: A1 | 54| B1| 10.2 75:7.5mm
W:WHC A2 | 58| B2| 104
K: A3 |6.2|B3[105
A4 |6.7]| B4 | 12.2
A5 | 75| B5| 125
v A6 |7.7]|B6 | 13.5
RATE VOLTAGE: A7 B7 | 16.5
Rate Voltages is Shown: A8 B8 | 21.5
In Volts A9 B9
006=6.3V v
010=10V TYPE CODE DESCRIPTION:
100=100V RADIAP Taping(Ammo pack)
R Taping(Reel Pack)
C Lead Cut
v D Lead Cutand Crimp
CAPACITANCE TOLERANCE: F Lead Forming Cut
J= 5% H Lead Forming Cut and Crimp
K= +10% B Forming Only
M= +20% S Long Lead
A= -0%~+20% L Bended lead of 90°
D= -5%~+20% Lug G LG Type Terminal
V= -10%~+20% Y Snap in Terminal
Q= -10%~+30% W Screw Terminal
T=  -10%~+50%
E=  -15%~+20% v
I=  -30%~+20% Diameter Code Diameter Code
B=  +10%~+30% (D) (D)
N=  +10%~+25% 3 B 25 N
4 C 30 (0]
1/7 5 D 35 P
6.3 E 40 Q
8 F 51 R
RATE CAPACITANCE:
10 G 64 S
v OR1=0.1uF 12 H 76 T
SERIES NAME: 1RO=1uF 12.5 X 90 U
See Catalongue Index Table 100=10uF 13 | 100 \Y
101=100uF 16 J
102=1000uF 18 K
103=10000uF 20 L
223=22000uF 22 M




Aluminum Electrolytic Capacitors v

DIMENSIONS(mm)

Customer : Electrolytic Capacitors

SD Series

Electric Characteristics:

. WHe Cap. Cap. Rate Surge Oper. Nominal | Leakage D.F. RC ESR ’S\‘;rvf}::ﬁg
120Hz Tol. Volt. Volt. Temp. | Case Size | Current Max 100KHz 100KHZ life
P/N (uF) (%) (V-DC) (V-DC) (C) D*L(mm) Max(uA) 0 (mArms) Q)
(Hours)
at2bTC
-40
WSD010M221E11S25 220 +20 10 13 ‘1’(’)5 6. 3%11 22 0.19 270 0.30 5000
+

D=

L" SLl+atl.’ max.

L+ max. 15min. dmin.,

Salety Vent
(@8 Up)

Bl s
d+0.05 Tinned
Slccve Rubber end seal / copper-ply wire

10 13 16 18
3.5 5.0 5.0 75 75 a (L<186) 1.5
0.5 0.6 0.6 0.8 0.8 (L= 16) 2.0
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Aluminum Electrolytic Capacitor VM

- High frequency and low impedance, high ripple current resistance.
- Suitable for return-circuit of switching power source.

- RoHS Compliance.
- AR - MRAUK
- BN FESRER -

SPECIFICATIONS

ltems I8 B

Characteristics 4% |4

Capacitance Tolerance

+ 20%(120Hz,20°C)

HERNERE

%‘ggggmperat”re Range -40 ~ +105°C .25 ~ +105°C

Rated Voltage Range 6.3 ~ 400VDC 450VDC
FEEEREE

Leakage Current V £100V | £0.01CV or 3 ( pA) ( After 2 minutes application of DC rated voltage, at 20°C)
EIREM V> 100V | £ 0.03CV +20 ( pA) ( After 5 minutes application of DC rated voltage, at 20°C)

Dissipation Factor

BURRZ(tan 8)

Measurement Frequency: 120Hz. Temperature: 20°C

Rated Voltage(V) | 6.3 | 10 16 | 25 35 50 63 | 100 | 160~250 | 400~450

tan 8(Max) 0.22 {0.19|0.16 | 0.14 | 0.12 | 0.10 | 0.08 | 0.07 0.20 0.24

When nominal capacitance over 1000uF, tand shall be added 0.02 to the listed value with
increase of every 1000puF.

Low Temperature Stability
R
Impedance Ratio(Max)

BT (&AE)

Measurement Frequency: 120Hz.

Rated Voltage(V) | 6.3 | 10 | 16 | 26 | 35 | 50 | 63 | 100 | 160~250 | 400 | 450

Z(25°C)/2(20°C) | 4 | 3 | 2 | 2 | 2 | 2 | 2 2 3 5 6

Z(-40°C)/Z(20°C) | 8 6 4 3 3 3 3 3 6 10 12

Normal service life

5000hours,with application of rated voltage at 105°C

Capacitance Change Within = 20% of Initial Value

tan d 200% or less of Initial Specified Value

Leakage Current Initial Specified Value or less

Shelf Life & =dn

The following specifications shall be satisfied when the capacitors are restored to 20°C after
exposing them for 1,000 hours 105°C without voltage applied. Before the measurement, the
capacitor shall be preconditioned by applying voltage according to them 4.1 of JIS C5101-4.

Capacitance Change Within + 20% of Initial Value

tan 200% or less of Initial Specified Value

Leakage Current Initial Specified Value or less

Standards 288124

JIS C 5101-4 (IEC 60384)

Frequency Coefficient of Permissible Ripple Current

) Frequency (Hz)
Rated Voltage (V) Capacitance (uF)
50 120 1K 10K 100K
0.47 ~ 100 0.45 0.55 0.75 0.90 1.00
6.3~ 100 220 ~ 1000 0.60 0.70 0.85 0.95 1.00
1500 ~ 15000 0.70 0.80 0.95 0.98 1.00
160 ~ 450 2.2~330 0.55 0.65 0.80 0.90 1.00

The endurance of capacitors is reduced with internal heating produced by ripple current at the rate of halving the lifetime with every 5°C rise.
When long life performance is required in actual use , the rms ripple current has to be reduced.



Aluminum Electrolytic Capacitor

M Basic structure

— @Al Foil
B Al Foil

BManufacturing Method

Radial lead type

Foil slitter

Lead wire
Separator
Sheet

Winding

I

[Forming and carbonization]

Conductive
polymer

impregnation and
polymerization

Case
Rubber sealing
( l N\
Aging and Inspection
. J
l 3\
[ Marking

|

{ Packing and Shipping ]

Functional Polymer
Dielectric (PEDT)
(AL0,)

V-CHIP tvpe

Foil slitter

Lead wire
Separator
Sheet

Winding

\. J/

I

[Forming and carbonization]

Conductive
polymer

{

impregnation and
polymerization

—

Rubber -
Case

Rubber sealing

4

Aging and Inspection

Plastic
Spacer

g\

[ Forming and Marking ]

|

[ Packing and Shipping J




Aluminum Electrolytic Capacitor

Vi /A

1. Scope HEFSLE :
This specification applies to aluminium electrolytic capacitor , used in electronic equipment .

AERIS T HE T s f T 2 sn B A as A

2. Electrical charateristics Z& &4

NO. | ITEMIEH TEST METHOD JHIE 7574 SPECIFICATION #R &
2.1 Rated voltage
HE TR Voltage range, capacitance
2.2 Capacitance 1. Measuring frequency : 120 + 12Hz range, see specification of
FEARE M OE this series.
2. Measuring voltage :  <0.5Vrms + 0.5 ~2.0VDC EE. RESUEGEEZEZY]
2.3 | Dissipation factor Hl & B R 7 IHA&EREH.
R REE 3. Measurement circuit : ( O—\/\/\—| |—O ]
6i=PSE)) M E BB B
2.4 | Leakage current | DC leakage current shall be measured after 1~2 minutes Dissipation factor, leakage
MR B R application of the DC rated working voltage through the current, see specification
1000 Q) resistor at 20°C. of this series.
1£20 C #1000 Q HYEEFH MM ELR TR BE1~2 5748 HRA., MWRERFE
1&E B MR . Z 5N 7 FRREREA.
e A (®)
s R = J
oL
= 52 Cx—
R: 1000+ 100Q) S1: Swich B
A : DC current meter S2 : Swich for protect of
EREmREt current meter
V : DC voltage meter ERERET I RAERH R
ERERE CX : Testing capacitor
MBS
2.5 Temperature
. STEP TEMPERATURE STORAGE TIME
characteristics 4 ’ i RS Step 2.
B R Impedance ratio (Zr/Z )
1 20 £2°C 30 minutes less than specified value.
2 40+3°C 2 hours FHELEE - (R THEE .
3 20 +2°C 15 minutes
4 105 +2°C 2 hours Step 4
Step 1. Measure the capacitance and impedance. Capacitance change :
HERFETEMEN(Z 0 - within = 20% of the initial
(1z],20C, 120Hz+ 10%) measured value.
Step 2. Measure the impedance at thermal balance after EBFEARESME  BYTHIEER
2 hours. +20%LLA.
EEF B2/ N AERR ST (Zr) Leakage current :
(12|, -40C, 120Hz+10% ) Less than 10 times of initial
Step 4. Measure the capacitance and leakage current at specified value .
thermal balance after 2 hours. R R BRI AR E AV L0 AT .
EEFRECTH2/ N E R A B SORER -




Aluminum Electrolytic Capacitor

Vi /A

ACKDClmEAREEDCERJEE.

NO. ITEM IEH TEST METHOD H[EL 7774 SPECIFICATION #Rf&
2.6 Surge test Rated surge voltage shall be applied (swich on) for 30 + 5 seconds Capacitance change :
BT and then shall be applied (swich off) with discharge for 5 + 0.5 min within + 20% of the initial
at room temperature . This cycle shall be repeated for 1000 cycles . specified value.
Duration of one cycle is 6 £+ 0.5 minutes . HEAESL
EFR N (& ERRE ) SE R RERR 30 + 5 7, 2AM&IF 1L B ATFREER £ 20%LLA.
o CErBRBRRE ) RREERRE BEE 5 + 0.5 /rfE. S{EfEREEE
1000 Z¢ . DL 6 £ 0.5 4y &—{E 53R FH . Dissipation factor :
277 | APPLICABLE |The maximum A.C.current having frequency of 100K Hz which can be lessthan 200% of the initial
RIPPLE applied to the capacitor at 105+2°C continuously.Peak voltage not to exceed | specified value.
CURRENT rated D.C.voltage. 1HRA . (KT RYHTE
BRSO N |72 100K HZAFR R N eI R RSO B IR 10512°C ey Y 200%.
HIE

Leakage current :
within initial specified value.

oM B A B P RUE [ DAY

3. Mechanical characteristics F&mk45 4 -

NO.

ITEM JEH

TEST METHOD iz 753%

SPECIFICATION #if%

3.1

Lead strength
I ¥ 58 &

(A) Tensile strength i/ {H5&fE -

wire lead terminal ZEgf 7 -
d (mm) =0.45 0.5~0.8 ]0.8<d=1.25
load (Kg) 0.51 1.0 2.0

snap-in terminal ZRfRIAY
d (mm) snap-in terminal ZHl
load (Kg) 2.0

The capacitor shall withstand the constant tensile force specified
between the body and each lead for 10 seconds without damage
either mechanical or electrical.

B e Sl B ZRUERYETE 10 #, ARER R
PRI EAIRES.

(B) Bending strength & 585 :
wire lead terminal Z &7 -

d (mm) =0.45 05~0.8 [0.8<d=1.25
load (Kg) 0.25 0.51 1.0
snap-in terminal Z2fRIAY -
cross section area of terminal force
Vit T A H & (mm) firf 7 (Kg)
0.5<S=1 1.0
S>1 2.5

With the capacitor in a vertical position appliy the load specified ax-
ially to each lead . The capacitor shall be rotated slowly from the
vertical to the horizontal position , back to the vertical position . The
90° in the opposite direction and back the original position . Perfor-
mance of capacitor shall not have changed and leads shall be unda-
aged .

SEEE BERE ATt AT A ER E , 1218
FrEA e e B B EKHIE . RMEEHERITEER 90°,
HEEFRAE. BESMEETRERE(LRIm T I ERERE .

When the capacitance is
measured, there shall be
no intermittent contacts,
or open- or short- circui-
ting.

HIEFFERS BT, TAE
;ﬁ% PN B, BHES SR

There shall be no such
mechanical damage as
terminal damage etc.

FREA Wi 2482
SRR AR

5.




Aluminum Electrolytic Capacitor Vi /A

NO. ITEM IHH TEST METHOD Mz, % SPECIFICATION #Rf&
32 Vibration The frequancy of the vibration shall vary uniformly Capacitance : no unsteady .
resistance within the range 10 to 55 Hz with the amplitude of BERE BE.
it = M 1.5 mm, completing the cycle in the internal of one
minute . Appearance : no abnormal .
The capacitor shall be securely mounted by its leads SN B R
with hold the body of capacitor .
The capacitor shall be vibrated in three mutually Capacitance change :
perpendicular directions for a period of 2 hours in within £ 5% of initial measured
each direction . value .
FRBARTE ) | SE s 10 Hz, )55 Hz i R : BIAHER
Ay 1.5 mm , 78 1 33PN 584 18R - 5% 2.
BR S SR E 2 ] [
ERAS o e = {8 B A = A 7 [ T 1
PR 2 /N
33 Solderability The leads are dipped in the solder bath of Sn The solder alloy shall cover the
12 5 1 at 260 + 5°C for 2 +0.5 seconds . The dipping 95% or more of the dipped lead's
depth should be set at 1.5 ~2.0 mm . area .
Ui FIRIZAE 260 +5 °C HIFRR PR S E R A\ FRIHR
2+ 0.5F) . G EEHER1.5~2.0mm. 1y 95% DL E .
4. Reliability {ZFa[E .
NO. ITEM T5H TEST METHOD &, % SPECIFICATION #Rf&
4.1 Soldering heat The leads immerse in the solder bath of Sn at 260 No damage or leakage of
resistance +5 °C for 10 + 1 seconds until a distance of 1.5 ~ 2mm electrolyte .
PRI EE from the case . ARG B E AR -
HEHE 260 +£5 C 199 IFRHIRISEBEAR Capacitance change :
B 1.5~2mmAyHr 5 10+ 1 FhgE . within £ 10% of the initial measured
value .
BEEL  ETAEER + 10%LLA
Tan § :

less than specified value .
B ETHEHR -

Leakage current :
less than specified value .

MREE - R THREE -

4.2 Damp heat Subject the capacitors to 40 + 2 C and 90% to Capacitance change :
(steady state ) | 95% relative humidity for 240 + 8 hours . within £+ 10% of the initial measured
i g value .
(TRERRE) | EAEE 40 +2°C RAHANRE 90% F 95% HEBE  ROIIEER + 10%LLA .

FORIAE T 4K RE 240 £ 8 /]NE
Tan & :
less than specified value .

B R THEHR -

Leakage current :
less than specified value .

MRER - R THEE




Aluminum Electrolytic Capacitor

Vi /A

NO.| ITEM IHH TEST METHOD Hz 7774 SPECIFICATION #R &

4.3 Load life After X hours continuous application of DC rated working

P =N voltage at 105 + 2 C , the measurements shall meet the
following limits .
Measurements shall be performed after 2 hours exposed
at room temperature .
FE105 + 2 °C B & T I EDRUE RS FE R XUNRFR
LM
Standard of judgement is according
( X: see specification of this series. 73% Z5IHf&E00H . ) to requirement of this series .

44 Shelf life After storage for Y hours at 105 + 2 ‘C without voltage H| BRI 2K .

Fplat iy =VEi) application , the measurements shall meet the following
limits .
Measurements shall be performed after exposed for 1 to 2 hrs
at room temperature after application of DC rated voltage
to the capacitor for Z minutes .
£ 105 + 2 °C BHRE T EREMRBERREY /NFE ,
FELUM R
HEAE=REE 1 5 2 /0, Ml B ErS B Z 7y ik
T .
(Y . Z : see specification of this series. FL3% Z5IFRF&EREH . )

4.5 Storage at low | The capacitor shall be stored at temperature of -40 +3 C for Capacitance change :
temperature 240 + 8 hours , during which time no voltage shall be applied . within + 10% of the initial value .
{& 8 B % And then the capacitor shall be subjected to standard atmosph- HESME  BOEN £ 10% LUA .

eric conditions for 16 hours or more , after which measurements
shall be made . Tan & :
less than specified value .
EARE 40 +3 °C BEE PIFFE240 + 8 /NI, KA HFRA R THEE .
JEnEE R .
1% AERERER SR EEE 16 /NFLLE , AMRIETHIE Leakage current :
less than specified value .
MR - RTHUEE -
Appearance : no abnormal .
gh B ERE .
4.6 | Pressure relief | AC test 285 5Es
f % =\ B | Applied voltage : AC voltage not exceeding 0.7 times of the rated AC test circuit 27 R B [0 &
direct voltage or 250 V AC whichever is the lower . R (‘
fiti N BB EMERREEER 0.7 YR R KT _I\ &) _l
2R 250 V (YT EERE . S0 1z Cx P
Frequency #E3% : 50 Hz or 60 Hz . (:,;) (g:) l’
Series resitor : refer to the table below . e |
EREfHDT 2HETE.
Capacitance ( C) Series resistor ~
%5 & £ It BH 37t =1 AC power A
C=1uF 1000 O S Swich [
IyF<C=10uF 100 O (1;) AC voltage meter
10y F<C=100¢F 10 O ~ R &R Bt
100 4 F < C = 1000 4 F 10 (A) : AC current meter
1000 4 F < C = 10000 4 F 0.1 0 - R
10000 4 F < C * R : protection resistor R EERH
* Resistance is equivalent to a half impedance by test frequency . Cx : testing capacitor iz EE 55
FHE T B —FHuE -




Aluminum Electrolytic Capacitor Ve /A

NO. ITEM I5H TEST METHOD Hiz /574 SPECIFICATION #7f&
4.6 Pressure relief DC test B fHIER
B & = B Send the following electricitios while applying the DC test circuit B 77 sREH[O]ES
inverse voltage . S\°—<X l
+: A
W02 TR B A R0 D powr C’zizl
BB +
where case size SR~ (D HIK ) : _
D <224mm: 1 Ad.c. max S : Swich 5[
D > 224 mm: 10 A d.c. max (@ : DC current meter
NER S
Note : 1. This requirement applies to capacitors with a Cx : testing capacitor
diameter of 6 mm or more . fit = B AN 25
the test may be ended . of fire or explosion of capacitor ele-

ments ( terminal and metal foil etc )

L IESRETE 6 mm D E Y BES 2R . | or cover .

2. sABRBRLE , &€ 30 MERIIMRERE A ENE . | PIRERELHAENE , DTS4 K
AR L S IRIEEE R TR

5 Marking 2z

Marking on capacitors include :

By RIS E

B trade-mark

7% WHC 330uF 330uF 330uF 330uF
35 v 35v 3bhv 35v .

TAFEERE flln 35v

gt VHL VHE VHL THE ’

MF(M105°C MF(M)105°C MF(M)105°C MF(M)105°C 1]

B Tolerance
HEERIAE Pl M

. =
V.2 / AR
 Polarity =
B — — | 68 uF =
=1
450v =
=
= =
l Operating temperature range g el
TAERESEE, fa 108°C "IM_ &

68 uF

B Product seriation
P51, 4 MF 450 v

DSOHWAN




Aluminum Electrolytic Capacitor Ve /A

$h B P A A 1 T IR 35 B3

Storage Conditions and Control for Aluminum Electrolytic Capacitor

1B 5°C ~ 35°C, TRIBMBNEE: T5%BTF .

Store the capacitor at a temperature of 5°C to 35°C and at a relative humidity of less than 75% .

2. FERSEANEA G CEN, AEFER .

Store the capacitor in low temperature places free from direct sun shine .

.MM REH ) . METERNAES .

Store the capacitor in places free from oil vapor. salt water vapor.

1. FRUEERES . &5, RAE. DRk, HREEFSRESERIHT .

Store the capacitor in places far from toxic gases ( chlorine. ammonium. hydrogen sulfide. sulphurous acid. nitric acid, etc)

5. AT IREAGER R . KIMREIES .

Store the capacitor in place free from Ozone. ultraviolet ray or radiation .

EHEREZERSEIH:

Detergent needing attention:

SHEEMERRTREABRUENREINZEY , THRZERZERNREZHRE, HBRABERREK, B
RABRENRIZER ZEREAERRENALA .

Hydrogen carbide liquid and halogen liquid can cause Aluminium Electrolytic Capacitor to corrode.
Some of Safe and Unsafe detergent are as follows;

Safe %4 Unsafe N&4E
Dimethybenxene 1.1.2- Trichloroethane
ZHE 1L1.2- =825
Methanol Tetrachloroethylene
G IE-RiA" 4
Ethanol Chloroform(colorless volatilizable liquid)
B R (AR
Propanol Dichloromethane
] R Pk
Butanol Trichlorelethylene
TE =R HE
Detergent
el




Aluminum Electrolytic Capacitor

Ve /A

Bl
T

in 28

-Ptl

ERRFHEIRER

1.

CERE L ERERET

 EREESETRERNEN

ERAEARERZERRNER L  FEFHNEMB K
REEE LR ER R S E ETRET.

RIERTER

(2) FTURABERBEEANERNERER,

(B) TUEBEAEEEERNERBAERR.

aEERAKER
EFTEREESE

(ﬁﬁ%ﬁi%ﬂﬁﬁ%@tﬁ%ﬁ

bEMEERRBEHE K BRAREESRRNEBRT TR
BEEER, L, BESEEE R LW ARG L
RATRNS BEES.

(4) BERBEHBUBERHF. BRIFBEZEROEEHR
ER, fRMREERTEALEAMERSE B2
BUEERF BT TUARRRERE.

TERRER  FRARKSRESATNERS.

PERARGRTNE
BERo

. ERBNIR. WESIHIRFHEE, BRNURERRESE

TeRE,

. EERREENRETHERER  TEBEMEREERN

wHBETEER. FENEARBEIRRFLARMN.

ERB/UOREUTRERER , TRREREURE,
(1) EEEX, BE. BEXEAEBNREISESRISEE
E’\J}%iﬁto

(2) ZRESREERCY. THR. EZHKR, 8. EKF)

E@%iﬁo

(3) THRERAR. 0, EMERERFUNERRETE
Mo

(4) BRMERBERERENRE,

3

SaEH

3

3l

—. Caution During Circuit Design

. Please make sure the application and mounting conditions to

which the capacitor will be exposed are within the conditions
specified in the catalog or alternate product specification (Referred
as to specification here after ).

. Design Aluminum Electrolytic Capacitors, please pay attention to

the points listed below:

(1) The capacitor shall not be used in an ambient temperature
which exceeds the operating temperature specified in the
specification.

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

(3) Make sure that no excess voltage (that is higher than the
rated voltage ) is applied to the capacitor.

a. Please pay attention that the peak voltage, which is DC
voltage overlapped by ripple current, should not exceed
the rated voltage.

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

(4) Aluminum electrolytic capacitors are polarized. Make sure
that noreverse voltage or AC voltage is applied to the
capacitors. Please apply bi-polarited capacitor to reverse
polarity circuit but bi-polarited capacitors can not be applied
to AC circuit.

. Appropriate capacitors which comply with the life requirement

of the products should be selected when designing the circuit.

. For a circuit that repeats rapid charging/discharging of electricity,

an appropriate capacitor that is capable of enduring such a
condition must be used.

. Aluminum case, cathode lead wire, anode lead wire and circuit

pattern must be isolated .

. The sleeve of capacitors is not recognized as an insulator, and

therefore, the standard capacitor should not be used in a place
where insulation function is needed. If you require a higher grade
of insulating sleeve, please consult us.

. Capacitors may fail if they are used under the following conditions:

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

(2) In an atmosphere filled with toxic gasses ( such as hydrogen
sulfide, sulfurous acid, nitrous acid, chlorine, ammonia, etc.)

(3) Being exposed to direct sunlight, ozone, ultraviolet ray, or
radiation.

(4) Being exposed to acidic or alkaline solutions.



Aluminum Electrolytic Capacitor

THIL

(5) RBFEEREHERREAREATHENESLRE, | (5) Under severe conditions where vibration and / or mechanical
shock exceed the applicable ranges of the specification.
8. ERFTERB[NTHEN  VEBRRBTRRE : 8. In designing a circuit, the following matters should be ensured in
advance to the capacitor assembly on the P.C. board.
(1) BB ALBE A EEEERE MG FHREEEYE. (1) Design the appropriate hole spacing to match the lead pitch
of capacitors.
QEERBHEEN LASZETEZEBESEREC Y, (2) Do not locate any wiring and circuit patterns directly above
EERRRN L SRE—ENTE, the capacitor vent. Ensure enough free space above the
capacitor vent.
Q) BEVEERENNAREERANER (BEFFTH)EER (3) Do notdesign a circuit board so that heat generating
2, components are placed near an aluminum electrolytic

capacitor or reverse side of P.C. board ( under the capacitor

).

9. ERFNERRFURBBEEREXRNBEIRE L , FEER 9. Electrical characteristics may vary depending on changes in
ZEEMNER DETERR, temperature and frequency. Please consider this variation when
you design circuits.
10.EEHERBIR L REERER , SEABNZENBEBRRZH 10.When you mount capacitors on the double-sided P.C. boards,
HERAMBA. avoid excess substrate holes and vias to capacitor location.
M ABEMELLNERSEN , EXDERERTHE. 11.When you install more than 2 capacitors in parallel, consider the
balance of current flowing through the capacitors.
12.BERENLNERSERN , Ex0EEEBRTEMNAN M 12.1f more than 2 aluminum electrolytic capacitors are used in series,
Ao B, make sure the applied voltage will be lower than the rated voltage

and that voltage will be applied to each capacitor equally using a
balancing resistor in parallel with each capacitor.

., RENEREE =. Caution For Assembling Capacitors
1. BRT EHRBEARUBRIEEMFHNERRN , HAR 1. Once a capacitor has been assembled in the set and power
ARBELERBENERS , IRREBWYTEEBER. applied, even if a capacitor is discharged, an electric potential
(restricting voltage ) may exist between the terminals.
2. EERHRELBLEERE , FERNIKQWEHEREST 2. Electric potential between positive and negative terminal may exist
&, as a result of returned electromotive force, so please discharge the
capacitor using a 1KQ resistor.

3. REMRENERSE , FRBMKQNEMREMBEE, 3. Leakage current of aluminum electrolytic capacitors may be
increased during long storage time. In this case, the capacitors
should be subjected to voltage treatment a 1K Q resistor before
using.

4. FRIEEENERFEREREEER)RBMUE , 17E& 4. Please confirm ratings ( voltage and capacitance ) and polarity

TR, before in stalling capacitors on the P.C. board.
5 BEEHM TNERSRABELBENERS  BOEHFE 5. Do not drop capacitors on the floors and damage, noruse a
o capacitors that was dropped.

6. TEBFERERMNIAERREERSEMIF FHREEY 6. Please confirm that lead spacing of the capacitor matches the hole

= spacing of the P.C. board prior to installation.

7. BEREABHALEEERRII RN BET TR, 7. Please pay attention that the clinch force is not too strong when
capacitors are placed and fixed by an automatic insertion machine.

8. BERFEIEUTHNE: 8. Soldering

(1) BEKG4CRE. BE)TTBEAREPMRAENEE, (1) Soldering condition (temperature and times ) must be
confirmed to be within Su'scon specification.
(2) BOBEENEEEZBIERRNABRTELER (2) Soldering iron should never touch the capacitors body and do

BRARENEGABRT, not dip capacitors body into melted solder.
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(3) HEETEER, BRATCYHATREERSE. (3) Please avoid contact between other components and the
aluminum capacitor.
(4) EETEER K REFHER[HeBUTIHERE (4) Please avoid having flux adhere to any portion except the
B, terminal.
9. ERREEEERRE , FESUTRE 9. After Soldering
(1) FTAKERBARER. HESE, (1) Do not bend or twist the capacitors body after soldering on
P.C. board.
(2) THEHEEYREMIERES. (2) Do not hit the capacitors and isolate capacitors from the P.C.
board or other device when stacking P.C. boards in store.
10.EMERBTFBUNCABERELVRE , (FASRHI LK 10.Standard Aluminum Electrolytic Capacitors should be free from
Ao halogenated solvents during P.C. board cleaning after soldering.
NMEEAEEHEZEEN K ERREEFENHOBZHBE 11.Do not use halogenated adhesives and coating materials to fix
BEF  TUBEEERENRTE. aluminum electrolytic capacitors.
=, AEFERAEIEEE =. Caution For Assembling Capacitors
1. TUEEBEERSENE T, EEZEENRE. 1. Do not directly touch terminal by hand.
2. AU EEERFEIERBNME T , BRERSKTFZEE 2. Keep electric conductor off terminals to avoid short circuit.
iz
3. B T ERENRBEBTIEEUTRERER - 3. Do not use following conditions for assembling capacitors.
(1) EEEk, HBE, HAEEBNREISESRIAGE (1) Damp conditions such as water, saltwater spray, or oil spray
HIRE, or fumes. High humidity or humidity condensation situations.
(2) ZHESFBEELY. DRE. EHR. S8, 8Kk (2) In an atmosphere filled with toxic gasses ( such as hydrogen
HIRE, sulfide, sulfurous acid, nitrous acid, chlorine, ammonia, etc.)
(3) THERHAR., 0,, EINEREMSHENERETHE (3) Being exposed to direct sunlight, ozone, ultraviolet ray, or
A radiation.
(4) ERERMUERERENRE, (4) Being exposed to acidic or alkaline solutions.
(5) RBFEFEERGERBRELEEATHENESRE, (5) Under severe conditions where vibration and / or mechanical
shock exceed the applicable ranges of the specification.
b, ER[HRELERS P9, Maintenance Inspection
ER T_Iﬁﬁggqﬂﬁm REETEHRE , REBREIRER Please periodically inspect the capacitors that are installed in industrial
RN R ﬁﬁﬁ‘é%%ﬂé‘ﬁﬁﬂ’)gﬁo equipment. Remarkable abnormality such as vent operating, leaking
electrolyte, etc. Capacitance, dielectric loss tangent, leakage current,
and items specified in the specification.
h, R2EEEE F. Safe Precautions
1. EREERARETR  SARNHERRER , Y EHRER 1. If you see smoke due to operation of safety vent, turn off the main
EIESRENETERIRZE LR TEREE, switch or pull out the plug form the outlet.
ERBOMIRHBERE , BABB100°CERAREEL , BT 2. Do not bring your face near the capacitor when the pressure
E'&ﬁo A YN , MEVAKE SRR, R relief vent operates, because the gases emitted from that are
BHOEMEBRIEE L |, B EAREEET %, over 100°C. If the gas gets into your eyes, please flush your eyes
immediately with pure water. If electrolyte exposed on your skin ,
please wash it with soap and water.
N, REGYE 75, Storage

. ERREBRERERES~35 °oc. HEHREMRNRTS%HIEHET 1.1t is recommended to keep capacitors between the ambient
Fhl. temperatures of 5°C to 35°C and a relative humidity of 75% or
below.
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2. BONREERTIRMBNERESR, 2. Confirm that the environment does not have any of the
following conditions:

(1) EiEEk, BE. HAKEEBNWREISESREILEE (1) Damp conditions such as water, saltwater spray, or oil spray
WIRE, or fumes. High humidity or humidity condensation situations.

(2) RWESKEELY. DRE., EHE. 8. 5K (2) In an atmosphere filled with toxic gasses ( such as hydrogen
Z\NIRIR, sulfide, sulfurous acid, nitrous acid, chlorine, ammonia, etc.)

(3) THEERBR., 0,, EIERERFHEYNERBETE (3) Being exposed to direct sunlight, ozone, ultraviolet ray, or
Ao radiation.

(4) Being exposed to acidic or alkaline solutions.
(4) BARMERBERBRZENRE,
(5) Under severe conditions where vibration and / or mechanical

(5) EBREFEEHEBREAERERATCHENESERE. shock exceed the applicable ranges of the specification.

+. Disposal

t. BERE
1. Make a hole the in the capacitor body or crush capacitors and
1. EERB LHARBRERE, incinerate them.

2. If incineration is not applicable, hand them over to a waste disposal

2. BRBTRER , BRASENTITEEZEYEEREE, agent and have them buried in a landfill.

J\. Special Notice
I\, HREEEE
When choosing capacitors, if clients couldn't find the series or
ERASASER , IREEREZRAKETRERIAFEER specification in catalogue and data sheet, please contact with our Sales
HRIINRER , FEBEERANESDIARIEHE BRI or RD department, we are able to base on clients' needs to develop
REEFNERMARSHKRMEER. DRIBEFEIB[NFEAE product with special functions. For further details, please refer to EAIJ

EEIEKEEIAJRCR-2367B 2002F3 A &1TH (EFHEEAE RCR-2367B-Guideline of notabilia for fix for use in electronic equipment
THERERB[MEATIREEER) HEMK , #EFSRZAE (Technical Standardization Committee on Passive Components (
o established in March 1995, revised in March 2002))

Environment Protection Policy

We are reducing environmentally harmful substances to do our capacitors in global environmental protection activities.
Products compatible with Pb-free and products with non-PVC encasing and ROHS Compliance materials are available.

® ROHS Compliance

Our capacitors do not use any of the materials specifically identified and restricted hazardous material under ROHS
Prohibited

Pb : Lead, Cr6+: Hexavalent chromium, Hg:Mercury, Cd:Cadmium, PBB:Polybrominated biphenyls,
PBDE : Polybrominated diphenylethers, PVC:Polyvinyl chloride

® PVC free Capacitors

We use PET ( Polyethylene Terephthalate ) sleeve to instead of PVC ( Polyvinyl Chloride ) sleeve since 2005 January.
As there is a size limitation for this counter measure, Please consult our sales representative their availability in big size
capacitors.

® Pb-Free Capacitors
Our Capacitors lead wire and terminal doesn’t contain lead.

We follow up those conditions as rule and standards to use right materials to production capacitors for maintain earth
environment everlasting for human.
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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 guradual increase in tend and ESR, the following equation has been experimentally found to
express the relationship between the temperature acceleration factor and the deterioration of the capacitor.

Lx = Lo.Ktemp = Lo.B™™"°

Ktemp = B(To-Tx)/10

Lx = Life time (hour) of capacitor to be estimated

Lo = Base life time (hour) 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)

Where -

This equations is similar to Arrehenius equation that express a relationship between chemical reaction rates and temperature and
called Arrehenius 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 means 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 form the above formula by
using the 40°C as Tx.
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RECOMMENDED PB-FREE REFLOW SOLDERING CONDITIONS

The following conditions are recommended for air or infrared reflow soldering of the surface mount capacitors onto a glass epoxy circuit
board of 95 x 50 x 0.8mm ( with resist ) by cream solder ( eutectic solder ). The temperatures shown are the surface temperature values of
the top of the capacitor.

3
T4 S~ D=

Peak temperature

Reflow Temperature (C)

TEMPERATURE PROFILE

Time(sec.)

Profile Feature

Pb Free Assembly

4~6.39

8~100

Average Ramp-up Rate

3°C/second max.

3°C/second max.

Preheat

Temperature Min(T1 min) 150°C 150°C
Temperature Max(T2 max) 180°C 180°C
Time ( t1 Max) 120sec. 120sec.

Ramp-up Rate (T2 ~T3)

3°C/second max.

3°C/second max.

Time maintained above

Temperature(T3) 217°C 217°C
Time( t2 Max) 90sec. 40sec.
Peak Temperature(T4) 260°C 245°C
Time( t3 Max) 5sec. 5sec.
Reflow cycles 1 2 orless
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PRECAUTIONS FOR USERS
Soldering method

The capacitors of Alchip-series have no capability to withstand such dip or wave soldering as totally immerses components into a solder bath.

Reflow soldering
Reflow the capacitors within recommended reflow soldering conditions. Verify no temperature stress to the capacitors because the following

differences might degrade capacitors electrically and mechanically. Please consult us if other reflow conditions are employed

1. Location of components : Temperature increases at the edge of PC board more than the center.
2. Population of PC board : The less the component population is the more temperature rises.
3. Material of PC board * A ceramic made board needs more heat than a glass epoxy made board.The heat increase may cause damage of the

capacitors.

4. Thickness of PC board * A thicker board needs more heat than a thinner board. The heat increase may damage the capacitors.

5. Size of PC board : A larger board needs more heat than a smaller board. The heat increase may damage the capacitors.

6. Location of infrared ray lamps - IR reflow as well as hot plate reflow applies heat only on the reverse side of the PC board to lessen heat stress to the
capacitors.

7. Vapor heat transfer systems (VPS) are not recommended.

Rework of soldering
Avoid reflow soldering more than once. Use a soldering iron for rework. Do not exceed an iron tip temperature of 380 + 10°C and an exposure

time of 3 £ 0.5 seconds.

Mechanical stress
Do not use the capacitors for lifting the PC board and give stress to the capacitor. Avoid bending the PC board. These may damage the

capacitors.

Cleaning assembly board
Immediately after solvent cleaning, remove residual solvent for at least 10 minutes with an air knife. The solvent is so insufficiently dry for a long

period of time that the capacitors may be cored.

Coating on assembly board
1. Before curing coating material remove the cleaning solvents from the assembly board.

2. Before conformal coating, a chloride free pre-coat material is recommended to use for lessening stress to the capacitors.

Moldering with resin
Internal chemical reaction gradually produces gas in the capacitor; then, internal pressure is increasing. If the end seal of the capacitor is

completely molded with a resin. The gas stays inside the capacitor. It will face dangerous situation. The chlorine contained resin will penetrate into

the end seal, reach the inside element, and cause damage of the capacitor.

Others
Precautions and Guidelines for Aluminum Electrolytic Capacitors shell be referred.
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Analysis of Failure Mode

) ] Cause
Failure mode Failure mechanism
Productio n | Applicatio n
Short circuit L Y |Burrs on the edge of aluminum
r between electrodes [~ A | foil Small metal particles
Short circuit [« t
Insulation-breakdownof L | Weak point of Application of
the oxide layer on the foil <) elec(targi)lyrt)i?:lrpl)a?)er 'Y overvoltage
Defective oxide layer
Disconnection at L
r terminal or tab A
Open circuit |« ( 13 Insufficient connection | Severe mechanical
L Deterioration of of tab and terminal part stress
electrolytes |
Decreased amount of
electrolyte
Decreased capacitance <« Application of ||
of the anode foil overvoltage
Decrease of
Calﬁgfe'tg‘snece 4—660 {D Excessivteﬂripple
of tand current flow
Decreased capacitance | N Application on reverse
of the cathode foil N J voltage
PN Severe electrical
—J stress
Deterioration :.:\.
Increase r of oxide layer
of leakage ﬁ
current ! -
Corrosion of electrode | . N\ N Permeation of - ]
and tab R\ halogeneous substances ’7 Infiltration of halogen
N Excessive
J 4 charge/discharge
Opened | . <
vent N Inner pressure rise < Deterioration
J_ Insufficient sealing
Electrolyte | ¢ Decreased electrolyte |« Yy
leaking A
Deterioration of

sealing materiels




