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ELNA

T = NEBEa T oY EELEE (LA5 ¥J-%"]
ALUMINUM ELECTROLYTIC CAPACITORS DRAWING  [LA5 SERIES]

1. &% LASYI—X @ PAI=U A3 BERNERo T UIRIRG 9 2 (7' & MEGRARA B 3278) oL
Description LA5 series PC Board Plug—in type aluminum foil electrolytic capacitor.
2. 7Y IBEEHE —40C ~ +85%C

Category temperature range

3. ERBEERVY—TBE

Rated voltage and surge voltage

EHEE (V. DC) 100
Rated voltage

P—DBE (V.DC) |125

Surge voltage

4. BRAFE F— 1IT77,

Electrical performance See table 1.

[#%—1 ] Table1

&5 HH TR B

No. Ttem Characteristics Test method

1 | BhER 2500uALLT REEDSE 1k QFBLUC, EREREELEML
Leakage Not exceed 2500 u A 5 OB EFL,
current

The rated voltage shall be applied to the
capacitor and its protective resistance which
shall be 1k Q. The leakage current shall be
measured after an electrification period of

Sminutes.
2 | ERBEFRE| —20% ~ +20% B - 120Hz£10%
wEE BIERE : 20%£2C
Tolerance
on rated Frequency : 120Hz=10%
capacitance Measurement temperature : 20+2°C

3 |HBEAEOERE| V 100
Tangent of

loss angle | tan §
(Max. )

0.20

s e O — BB =0 == 1
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ELNA -

&5 EHH HERE PRERT I
No. Item Characteristics Test method
4 | AR WAVEDR IHBEELLT 85+ 2°COERMICAWCER Y YVEBREa VT
Endurance Leakage current <Initial specified value. HRHL, EREELZFEEOE—I7E (FA
) OFBAEREELSE LI RIEEML
HWEARELR HERFTOMED L 2 0 %N 2000" 7 3REEI T, AEVBIRARICI~2RFEIAAIE LR
Change in =20% of initial measured value. WET S,
capacitance
The capacitor shall be placed in a circulating
HBRADOFERE TIHRRMED 2 0 0%LLT air oven at an ambient temperature of 852°C.
Tangent of =200% of initial specified value. | It must not be subjected to direct radiation
loss angle from heating elements. DC voltage and the
rated ripple current shown in table shall be
S ELVERERTD bR, applied for a period of 2000*7§ hours.
Appearance No notable change to be found. The sum of the DC voltage and peak AC voltage
must not exceed the full rated voltage of the
capacitor. It shall be subjected to standard
atmospheric condition of 20T for 1 to 2 hours.
5 | RIEEAT | WhER THBABELLT 85+2°C DIEERNITHAVT 10001 SEERIEATTIE
¥ | Leakage current <Initial specified value. BEBIEREYE, arF U ESIGERSE
Shelf life BUCERBECSE LOEREEZ 304 HMA.,
HEARER REARTOMED £ 1 5 %A RICHEHEIRFEIC 24~ 48BE B i L 7= R BT B
Change in £15% of initial measured value.
capacitance The capacitor shall be placed in a circulating
air oven at an ambient temperature of 85:2°C
BERADFRE PIHAEBED 1 5 0%LLT for period of 1000"*§hours with no voltage
Tangent of £150% of initial specified value. | applied. It shall be subjected to standard
loss angle atmospheric condition of 20°C and the rated
DC voltage shall be applied through the
MR FELNEERBD B, protective resistance for 30min, after which
Appearance No notable change to be found. it shall be discharged. It shall be subjected
to standard atmospheric condition of 20°C for
24 to 48 hours.
6 | BERT B 1 | IBIVER TIHFRELT BERGF R ORIE S
{KIEH5ME | Step | Leakage ZInitial specified value. Test and measurement condition
Characteristics current
at B | ABREE B O
high and HEAR PIEARAEELLAN Step | Test Time
low Capacitance | =Initial specified value. temperature.
temperature
BRADESE | TRRELT 1 20+2°C -
Tangent of ZInitial specified value.
loss angle 2-1| -25 -3C 2 BEfE
h
BpE2 A E—F Rk
Step Impedance ratio 2-2 1 -40 -3°C 2 e
h
EREE
Rated 7-25/720 7-40/720 3 85 *§°C 2 R
voltage (V) h
100 3 10
A Y E—F v AOHETBREERC LV B
BEEs | RERE B 1B 2EDE 2 0 %A [X120Hz£10% &4 5B,
Step 2E{ER | £20% of initial measured value.
Change in Measurement of impedance to comply with
capacitance resistance substitution method measuring
frequency shall be 120Hz *=10%.
kA OER | FRREIUT
Tangent of =Initial specified value.
loss angle

= oL — R
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ELNA -

&5 HE TERE B
No. ITtem Characteristics Test method
T | RATEHEME | RNER TR ELT IXATEORE - 260%5C
Resistance Leakage current Z1Initial specified value. besisii] T 10 18D
to WRATEOREIE - H608 F7-iX HE3A (JIS Z 3282)
soldering | MERME/IR RERFTOMEDOE 1 0 %LAP BRRES DARTE D 2~2. 5mm
heat Change in =10% of initial measured value.
capacitance Temperature of solder
1 260£5C
HRADOES B ELT Dipping time : 10z1s
Tangent of =Initial specified value. Solder : HB0A or HB3A.
loss angle Specified in JIS Z 3282
Dipping depth : 2 to 2.5mm from root
S8 ELWEEPRD IRV,
Appearance No notable change to be found.
8 | ERERE WIVER WEBRBELT IBE40E2°C, FXHBEI0~95% OIRIEBICHANT
(FE¥) | Leakage current =Initial specified value. 120 6REMIEARTIRES FRCER SR,
Damp heat ST I EHFIREERSE R E U T, EREER
(Steady HBARE LR HERATOED £ 1 5%LN SUWEREEZ300MML., WICKEL, HHE
state) Change in £15% of initial measured value. RIEIC24~48FF B LR LB BIET D,
capacitance
The capacitor shall be placed in a circulating
HEEBOFERE PIHAERBELLT air oven at an ambient temperature of 401+2°C
Tangent of =Initial specified value. and relative humidity of 90 to 95% for a
loss angle period of 1206 hours with no voltage
applied. The capacitor shall be subjected to
s i) ELUNEREPIED bR, standard atmospheric condition of 20°C and the
Appearance No notable change to be found. rated DC voltage shall be applied through the

protective resistance for 30min, after which
it shall be discharged. It shall be subjected
to standard atmospheric condition of 20°C for
24 to 48 hours.

R S S Y 5 S ik
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5.

HRAOTERE

Mechanical performance

#— 21w/,
See table 2.

[#%&—2 1 Table 2

ELNA

5
No.

HE
Ttem

PR

Characteristics

HEH s
Test method

ShTEREE
Strength of
terminal

SWF O, BAREORENZNE &,

When the capacitance is measured, there shall be no
intermittent contacts, open or short circuiting.
There shall be no such mechanical damage as lead wire
damage etc.

WFOFIHRY RE

Tensile strength of Lug terminals

580 7

Loading force

B8R D S {RFRER - 1018008

A static load of the following shall be
applied to the lead wire in the axial
direction and acting in a direction away
from the body for 101 sec

© 20N

WF O MR S

Bending of Lug terminals

::: AP

Loading force

YT D SEERIZ26NDB[ER D 71 (T DB 55V 51
F30:L5FEM A B,

WIS T OER Y ZHETRICET,
ZOHEELEE L,

KA FEICECE CBIERD A&z =k,
FTRERT, ZThE2BEEX 5,

HEEHE 25

A tensile force of 25N shall be applied for
3045 sec. to the tip of the terminal in the
direction where the mechanical strength of the
terminal is the weakest.

And the terminal shall be returned to its
initial position with a finger; this operation
constitutes 1 bnd.

The terminal shall be subjected to 1 bend
immediately followed by a second bend in the
opposite direction.

(a total of 2 bends)

¢ 25N

AT
Solder—
ability

BELLLZAET, REORELRO3/4LL L% LA
ETEPhL TS,

At least 3/4 of circumferential surface of the dipped
portion of termination shall be covered with new solder.

VRATEOFESE : H60A F =ik H63A(JIS Z 3282)

IZATEDERE @ 230+£5C

B 270, 5O

7T w A 1wy v(JIS K 5902) D25% TH)-W
(JIS K 8101) ¥k & T 5,

Solder : HB60A or HB3A(Specified in JIS Z 3282)
Temperature of solder
1 230£5C
Dipped time
: 2%0.5s
: Ethanol solution of rosin, concentra—
tion of rosin is about 25%.
Ethanol (JIS K 8101), Rosin(JIS K 5902)

Flux

R

Vibration

B R

Capacitance

RBh, WEESEELTVD,
BB TRIRZ OIS HBERRERET D)

During test, measured value to be
stabilized.

(when measured several times within 30min
before completion of test).

S

Appearance

FELWEEPED LR,
No notable change to be found

TN = AEM D T Y OANBHEDD= ¢ 12, 5om £L k.
F720% L=25mmll EOBSIIERICEET AILERH Y E T,

An aluminum electrolytic capacitor that a nominal size
is ¢D=12.5mm or L=25mm, needs to fix to a print
circuit board.

TG LR X, Y, Z, DEWTEARIFEIC
& 2WF[HE, F 6RrfH
B 1 10~B5Hz £ 15
2R : 1. 5mm
HIMEE CEImAR L
Direction and duration of vibration
: 3 orthogonal directions mutually
each for 2h, total 6h
Frequency: 10 to 55Hz reciprocation for lmin
Total amplitude
¢ 1. 5mm
Voltage application
. None

e R o N A - = = s
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ELNA—

6. FEMH Y 7 VEN

Rated ripple current

AT UYOERY TVERE, T EY ERBECI VT U ICERBEEMZIEEIHEALI B
BRYINVERERL. BERERTICRLET,

The capacitor will withstand rms. rated ripple current at upper category temperature

as listed for each capacitors shown in standard ratings table.

TV VB SRR

Coefficients of frequency for Rated ripple current

B ()

Frequency 50 120 1k 10k 20k

b L eEs e

Coefficients of frequency 0. 95 1 1. 10 1. 15 1. 15
7. FOM

Others

mMJIS C 5101—~1, —4 1998 (IEC 60384—1 1992, —4 1985)

WAL, 47 U — T, RoHSEES R UWMEEERSICIGE LT 5, -
The products were Pb (Lead) free products and conform to RoHS Directives and WEEE Directives.

= oL R e QL—6176 5/17




ELNA

8. R
Marking

RECITEREBE, EXHESE, ERNEARFAZRE, BE, 17 IU LREE, MEEs (792

B SUEEEo— REBRBEARY Tt v 7 i CERNIcEIRIE RT3,

The capacitor shall be marked with Rated voltage, Rated capacitance, Capacitance tolerance code, Polarity,
Upper category temperature, ELNA mark, and Date code. And the Black sleeves shall marked in Gold ink.

Entl)|
(Marking)
A Y — TR

Sleeve marking

v FOR
AUDIO
ELNA — BigEEs (EE Manufacturer’ s mark
100 V — EBEE Rated voltage
10000 i F(M) — TERWEAR (AR Rated capacitance
1

L1003

GCEIRA

) (Rated capacitance tolerance code)
CE85°C — HFIY LREBE Upper category temperature

B (F&tEERT) Negative polarity

BEEEM o — N, THEE, £BETH  Date code, Factory mark, Factory
QD :HE Made in China

w2 > hNo. Lot number

BEEE=— F, THESE, XV —7IKER

Date code, Factory mark : Marking on sleeve

A Y —TRR
Sleeve marking 14180
[ — RS Week
Rk Fiscal year (14=2014)
9. BEFEEOHTSLF
Example of code number
(f) Example 100V1IO000O0uF
LAS - 100 v 103 M S5B P#B
v - X5 EREERLE ERHEARTS ERBEERFAERS 4/ —XES ENEE®
Series code Rated voltage Rated capacitance Tolerance on rated Casing Additional
code code capacitance code symbol symbol ()
uF TRUEERELZS BFTERT, A1HD02 T, FHEFCEEOKFIX T—RFAX| r—REE
B Eunoksrrd, Case size | Casing symbol
The symbol denoting nominal capacitance shall consist of three numerals. The ¢35 X 70 S5B

first and second numerals shall represent the significant figures of nominal
capacitance in the unit of microfarad (uF), and the third numeral shall *:THIME, A7V —METT,
represent the number of zeros following the significant figures. “#” means Pb(Lead)free
products.

#) 103 — 10000uF

330 — 33 uF 222 — 2200uF
101 — 100uF 223 — 22000uF

R R B e = W QL—6176 6/17




1 0. $EE
Constructions
LASB
B : mm
Unit
PET SLEEVE TERMINAL DETAILS

(O TERMINAL MARK

THICKNESS 0.8t
ol 092201

v

] | TERMINAL MESH MARK —>|—?|<MATERIAL srAsS
J 4205 PRINTED CIRCUIT

BOARD HOLE POSITIONS.

MEAFOBMEEZHTF RO, Smmll LD EH it TIHEATE,

XPlease provide an air spacing of 3mm minimum around the pressure relief vent
because of its means is not obstructed.

WE T

Packaging procedures.

(1) PEEFE A~
Packing quantity

- PN
r—R¥A4 X Ik (&) Guard board
Case size Packing quantity (pcs.)

HWEBRA7NVI—b
$35X70 50 Discharge for
l aluminum sheet
(2) PR DA TE:
Packing case dimensions 7 :mm MMMKE f
Unit O

=AY A X

Case size WMax. | LMax. | HMax.
$3B85X70 3751215115
H Label Label

13981

X OEAEAMC 0 HMNERE T SICLTTEW,
We advise to turn inner boxes upside down to let the
capacitors’ terminals contact the aluminum sheet for
30 seconds to discharge the remained voltage before
use in your production process.

= L — R == 1 QL—6176 7/17

ELNA




&  @ER LAS

Table Standard ratings

ELNA

BEHEARES BRI EREE|ERBEAR RNER| BRAOEE TR 7VER | ATk
Rated Rated Leakage {[Tangent of Rated ripple External
Part number Code number voltage | capacitancel current| loss angle current dimensions
(Arms.) (mam)
(V) (u F) (zA) (tanéd)| 85C 120Hz D L
LA5—100V103MS5BPHB 100 10000 2500 0. 20 7.85 35 70
QL—6176 8/17
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ELNA

11. PIEBREER R O RS &

Internal construction and components

g N
L /7"—‘2
~ Case
AV =T
Sleeve i =7
i Element
/'['5 Cf: H AR
x\v/if“ N Sealing plate
U— ¥ Terminal
Lead
TR
Discomposing figure of element
I— )V Rz RXEA T RAAFT
TN L —F Cold weld or Stitching
Separator /
O ]
O O
O il
| 0
R fE 95
Cathode foil
e TN — R
K5 5 9 - lead
Anode foil
RS HMH - HE - 0 HERRER MH - #ik - 0
Components Materials, Finish/Specifications Components Materials, Finish/Specifications
—2 TAI=U A 6 | BBHEE THAI=T A
Case Aluminum Anode foil Aluminum
RY—7 RY AT 7 | BRHRIA TN =T b
Sleeve PET Cathode foil Aluminum
AR HLEAR—T IR 8 | U— i TI=T A
Sealing plate | Rubber—laminated bakelite Leads Aluminum
T B @A vx) 9 | BRI BT | FHBET E= T A
Terminal Tin plated brass Electrolyte Main Organic acid
solute ammonium salt
TR~ T T Y
Separator Paper oA LN ZF LY a—n
Main Ethylene glycol
solvent
=l —RECsSs T QL—6176 9/17




Tl B = NEERE 2 o5 o0 IO E A _ oo e EE TR
ARG E TEAORNCLT, RMREEBTHELT SV,

T LB T ERVERE LGB CEOEEL 7 MICREESES

1 3 , DILh, FTRORCSHED L, SERVEEL
LOBEVLET, BRORHEE, CEAEEMIAMIEEORERELR D88
BEEREEX THASNIEER, Ya— k. A=, R, 8%, RABED

WiE, REEFRO LEERT I,
B RBICELIEENH ET,
LN - = = Wbl =30 B

1. ERAERE= T 3L, FBETT,

A LC ORI D E RRERARABBEAERE Ly, VTRl 318 b 0 £, MEOTREE, THRE
ZERCIERAAEEER = T T E CEATEY, EL, RREBICEIERTEERA,

2. EBBEUTCIERTEN,
EHRBEFEX2BEXAMTS L, BUERAELEMLELWEERSLOMELZRILET, VIVERFERTSHEE.
VINVEBEOREENSERBEEBIR2VESIREELTTEWY,

3. BWATKERRE COIERIZONT

SRLTEREERYETERICIERICRYET L, 2y F U ORBBRIC LY, BESLPBBRESIERHV ET, 20
L OB, REREERAD Ty RH Y ETOTIHET S,
. ERY IVBRUTCIERTEN,

ERVINVERERAD ) 7VERERLET L, 2V TP ORNSRARKE S RV FEGEFOLD | BRREECE, Bk
CESERHVET, ZOLIRERE, @MY IVRERILT oV EIERTEW,

5. EREE L 8EDOEIZONT

BT ORET, BEICEI>TROLSCEHLLET, ZOBE—HHNRLOTHY, BENEMIEELET,
(FEREEIC & 28HEEEEERL)

7235, WREEGIED, EORE To S CRIBEM SN LT 405 ) 1, BROENDAHERE, BRNORE
DH TR BN CORIMEL U OB, ) FLERIC L5 B DERE DS DT AT o OB CEE T 0,

?%@ﬁﬂ‘ﬁ%%t-mmz@k%@ﬁ%%ofﬁbfwi?aﬁﬁﬁﬁ<&ékﬁm\%(&5&@&?5@@K%0?
BEAOER (tan §) X, BEHE20C - 1200z DL EDEEZ LS THELTWET, ABERERELRZEBD L, EL<RD
CHEMTAERICH D £,

- WWEFIE.

BENEL 2D L8mML, B 22BPLET,
6. BAEEIC L R EOEMITONT
BRE2 T U ORER, ERBERICL > TROL I B LET,
- BERRIL, BEE20°C - 120Hz DEEDEE Lo TR LETDE, BHENEL 22 LBPLET,
- ¥EHBOEHE (tan §)

bE, BEE20°C - 1200z OEEOEZ Lo TRLETHA, AEESEL 22 LBMLET,
AUV —F U RIT, BHE20°C - 100kHz DL EDEEL o TRLETE, BEESES R EBMUET,

7. PV BT UV OHFGIZONT
T =0 ABEa T U hOFML, BROEEREOSICL VEEKREL 20 £9, i, RERVU 7VEROKELZIT
FTOTCITEETEWV, FMOETBICOVTIE, BRO EGHEEICONT) 22BT I,

8

. TN =g ABRS T VOB X BB ONT

ThI=y ABREa T T, REAISRICR ) AU RORERRYCRAEES, RVERSENTOIHEREHVET,
SR ARBESEVE, ZoEMEELEYET, H, BEAMCL VBhERIZED LEd, HRT24ME @GR TEL
D MR il LIBNERSEM L T 2ESE., LEIS U TEEMMAEZTo TTEW, £, BBORFEHIIHE
WOBMOKEEER L. LES U THREBEREHRLTTE,

2UF P Or—R L BESTIHERENTH D ¥ A,

BT oY Or—2 LBRERTIE, BRERCL o TRECERTHESNTEY 27,

10. 7YV rEKREYH (LH2, RP2¥VV—X%E) ONCHTF HEENET) oonT

NCHFIIIERSNTRBY ERADT, fMOTRTOEK LV BTN LTRY I TTFEY

o

e L — R s v QL—6176 10/17
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11.

12.

138.

14.

15.

16.

ELNA

HNEER Y — Tz oNT
AFUFICHEB LT BAER Y — T, ﬁ%ﬁﬂ%u@ﬁ%ﬁvm LBEELETHZ LRV ETOTIEE

EhE
TEW, —ROTVAVIBEAFoFOHNERT —TEIFREERE LIZHO D ESAEROBEEEE LTEBD EHEA,
R T IR A OG-/ T &,

BELRERREICONT

sugy ({bA) TARECBNRECBINET LT Y v MEROWESR L ARICEESRET I BBV ET, “0X
I RBRERBE CIERAOBASRT—HTIVWET L IBEVLET,

HERORE vy FEELETTEN,

fUVBEW®WEy?m\ny?y%@U~PEy?(ﬁ5uf¢®F#&)K%bﬁf%i?é\ Jy—F

o RE
FRERVETE, V= FRIZRA PURBND, a—k, iR BhEROBAKEOERERYVETOT 3

|l
E;%_F g o
EARMGE =T H

OEAFIZ., 2 FrIRBEE, PEESEOEERAWTRIPoBIC, WEDO EFIC L IBREBILET DI r—RED
—HEFW LTHBEEE b b 0T, ROEBRIL. M5 LRV Da VT oy SRT B RERH Y 2T,

@7 —RAEAFMERITOWTE, EAFOERRCEEDCRVE S EAF O LMICERER T TTEW,

{7 : mm
2 F Y DEE ¢ 18LLTF ¢ 20~35
FEhH# EEOZR 2.0BLE 308k

F BRI DV T
TR LTV BHERER COEROBE, R —RarF o dom ) fiFHicrnbhd 5 DEETEW, WY AT
KRB Lo THRERER LT s — M BERBH Y T,
o T L OEEEHTOWT
a3 F UV E U ERINCERT S L &1k, BT VAEBELTTFEN,
s arFrYE 27 D EEFNCERT S L &L, BEATVRAEFER L Car T ot LIS ERESERA L TT &Y,

N EERR TR LT

1.

2.

3.

Y R oEEEE

DavF Forl (ERBERRRTEREE) 2HRLTHL, BT TEE,

@=L F Y DEEEHE L THLR ) A TFEL,

Q= FUFREAR LIHETEERNTTEY, ZOLE, HEFLEIVFUHE, #ALRNTTEN,
D= TP EERERTRY TRV TT I,

aVF Y AREREERY — RRICEWAZMABRVESEBELTTEWN,
QzrFrHoErEEs 7V v MR RERE BE o TB Z L EHEER L THLED T TTEW,

®7%§Fﬁﬁﬁéﬁ%(1%y747%)ZV?V%M\%®£WK%%?6(ﬁwt%@K&W)iﬁﬂbﬁhfﬁbﬁﬂ
TFEW,

QEBHFARIC L > CarF L io ) - Mgy Vo FEET B EE, BTERVIIICLTTEY,
@E PR AR USEEHORER, BETF = v I —ROEr¥ Y U VBEC L D HRNCER L TFE N,

RARRHTIZoNT

Q= v F - ORBEBRIZAEOFCER U COIAREMT LRVWTT SN,

OITAT TS CREME, BASMTRE, SBFEREE) 2. 7 o/ IPAERECHEOEERNL LTTEW,
OBMFHLIMNCT T v 7 ABMF LRI I LTTEY,

@2Z?;%?;;~7ﬁﬁ%§ﬁ@ﬂy~ywﬁﬁbtD\ﬁ%%®U~Pﬁ%ﬁﬁﬁmﬁmbfwi?&\W%Lt@%h

B FUF DR —T REEERCES STERTAES. RAZREOREE, BAEATHREORRE LD, R -7
DMEE, HELIZVENDZEBH D ET,

OBBOBEEROEES., BEZAFPMIRBICI-TarFry 7Yy FVEBRECERREZEZ L, EFERASTNLS
:k@ﬁmi5m\ihﬁﬁﬁ%ﬁ%mﬁbfsﬁﬁTémo

T ol R E ST T QL—6176 11/17




ELNA

4. RARFFHOB Y FHZONT
Q7Y v PEERIC2 VF U P EIRAERT Uitk v T PREEET 0 ALY UT0RL72) LRDWTTEL,
@7V v FEBRIZ2 U F U REZAEMT Lictk, o T U2 BERD DI o»ATT Y & MRIBREBE LRV TTE,
@7V v FEBIRIC 2 U F U I RIRALMT Licth, STy g SodRVWTTEN, £, 7V v MEREREERD &
ELFUFRTY o MERR, HMBOHE2 RS LRVE ST LTTFSN,
5. AT HROBEEICOWT

QarFrFiE, "Ny CREAR TS TEETA, REL, BETILERHIHER, ERERELLLa VT E
AL, 7 &0 FOIAAREICHE Lc@BEm e LTTF s,

OEFRIER = o F o Ficd LTS+ 5 & 313, EEFoBREEEZLTTEY,
QUEEHIEE o v F et LT, . B0 BEKTIIBHERTRELZVTTEN, ik, Eegk, v
7Y MNERRE & BICBETION L, BRI TTEN, ¥, ZOREAORERITIY FREBEUTE LTTFEW,
6. BERESER, a—F 1 Y 7Hlico0nT
O e F v RERAR R EETIEER - a—F 4 Y JHIMER LW TTEWY,
QOBEES - =2—F 4 VIR EERTIINC. BRE 2 F b0 OB T 5y 7 ABBEROBELRRNL SR LTTEW,
CEEH - =—F 4 » THIEERT LN, EFAREZEBRIETTEN,
@EEH - o—TF A THTaryFryosEol ) O2FEESIBRVTTEN,
CBEEH - =—TF 4 ¥ FHIOBELEEL, ¥ 0 UIRAMEEEOREILHE > TFEW BECRVWEEIFEMERTE) .
F 4R Y — MRS LTy THRBEOERBO L X, FyTEROBERORELEM I Lo THER Y — 7N, ZTRUME
HIREBBETIEERHVET,
W -7 oD {th, oD FHE E EE T
1. arFUrFOBFIREBEHMNILRNTTEN, BEL, RJEEET3BMSH 0 T4, LEUSCTIERMC 1k QOIS (8
BERCH L CHEDRBOHLH0) 2B U THBLAELTTFE,

2.;%?r%@%%ﬁ%%%@fVa—Fé%&waéwoX\@&UT»WU%ﬁﬁ&fﬂﬁ%ﬁ%%%zy%yﬁmmﬁﬁw
< 8
3. EZEABRBICEAINTOVEarF 20 TiE, BHEREZ LTTEW, ARER., KOREEfToTTFEN,

@4 # :E, WRhAREPOELWEFORE,

QTR  BNER., BEAR, BEADFEERVY# v/ ITMALHEFICHEDEH,

4. F—OHE. TROAFICIEETS Y,
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Cautions for using Aluminum Electrolytic Capacitors

Please read this product specifications before using our products

The following cautions should be observed when using our aluminum electrolytic capacitors to assure their maximum
stability and performance. When your appliance design conditions or operating conditions exceed the limit of the product
specification, please contact us with your conditions specified. If used under conditions beyond the limit of our
specifications, it may cause fatal defects such as short circuit, open circuit, leakage, explosion or combustion.

M Cautions for usage:
1. DC electrolytic capacitors are polarized.

If used with a wrong polarity, it creates an abnormal current resulting in a short circuit or damage to itself.
Use DC bipolar electrolytic capacitors for use with uncertain or unknown polarity.
DC capacitors cannot be used in AC circuits

2. Use them within the rated voltage

If a voltage exceeding the rated voltage is applied, it may cause characteristic deterioration or damage to itself
due to the increased leakage current. When ripple current is loaded, make sure that the peak value of the ripple
voltage does not exceed the rated voltage

3. About the use in a circuit which requires rapid charging or discharging.
If used in a circuit requiring rapid charging or discharging, it may cause characteristic deterioration or damage to
itself due to the heat generated inside the capacitor.
In such cases, contact us for our rapid charging/discharging capacitors.

4. Use within the rated ripple current.

If applied with ripple current exceeding the rated ripple current, the life of the capacitor may be shortened, or in
an extreme case it gets destroyed due to its internal heat. Use high—ripple type capacitors for such circuits

5. About changes in characteristics according to the temperature.

The characteristics of an electrolytic capacitor will change as below according to the change in the temperature.
Such changes are temporary and the original characteristics will be restored at the original temperature (if the
characteristics are not deteriorated by remaining at a high temperature for a long time).

If used at a temperature exceeding the guaranteed temperature range, the capacitor may be damaged due to the
increased leakage current. Pay attention to the capacitor temperature being affected by the ambient temperature of
the appliance, the temperature inside the appliance, the heat radiated by another hot component in the appliance and
the heat inside the capacitor itself due to the ripple current

- The capacitance is normally shown as the value at 20T — 120Hz
It increases as the temperature gets high and decreases as it gets low.

- The tangent of loss angle (tan§) is normally shown as the value at 20T — 120Hz
It decreases as the ambient temperature gets high and increases as it gets low.

- The leakage current increases as the temperature gets high and decreases as it gets low.
6. About changes in the characteristics according to the frequency.

The characteristics of an electrolytic capacitor will change as below according to the change in the operating
frequency.

- The electrostatic capacity is normally shown as the value at 20T - 120Hz. It decreases as the frequency gets high.

+ The tangent of loss angle (tand) is normally shown as the value at 20T - 120Hz
It increases as the frequency gets high.

+ The impedance is normally shown as the value at 20T~ 100kHz. It increases as the frequency gets low.

7. About the life of an aluminum electrolytic capacitor.
The life of an aluminum electrolytic capacitor is over when it has a wear—out failure due to the deterioration in
its electronic characteristics.
Attentlon is required for the temperature and the rlpple current since they especially affect the life.
See “About the life of an aluminum electrolytic capacitor” in the last chapter for the estimation of life.

8. About changes in an aluminum electrolytic capacitor during storage
After storage for a long perlod whether unused or mounted on the appliance, the leakage current of an aluminum
electrolytic capacitor will increase. This tendency is more prominent when the ambient temperature is high.
If necessary to treat a capacitor since it has been stored for more than 2 years under normal temperature (shorter
if high temperature) and it shows increased leakage current, a treatment by voltage application is recommended.
Addition of a protective circuit in the design of the appllance is also recommended, considering the effect of the
initial increased current

9. There is no complete insulation between the capacitor case and the cathode terminal.
The capacitor case and the cathode terminal are connected through the electrolyte which has uncertain resistance.

10. About the NC terminal (the supplemental terminal) of a PCB self-standing type capacitor (LH2 or RP2 series etc.).

Since NC terminal is not insulated, it should be mounted at a position electronically independent from all other
parts of the circuit.
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11. About the external sleeve

If exposed at a high temperature after being dipped into an organic solvent etc., the external sleeve which coats the
capacitor may receive damages such as cracks. External sleeve of aluminum electrolytic capacitor is for the indication
purpose only, and not for the electric insulation.
Please contact us if you need insulated capacitors.

12. About extraordinary operation conditionms.

Corrosion may develop if used under conditions including high density halogen (compound) gas, as well as in the case
of PCB cleaning. Please contact us before using the capacitors under extraordinary conditions.

13. Adjust the hole pitch of the PCB to the capacitor.

Set the hole pitch of the PCB to the lead pitch (the “F” distance in the catalog) of the capacitor.
Be careful since a short circuit, an open circuit or an increase in the leakage current etc. may be caused by the
stress given to the lead wire terminals due to the difference between the hole pitch and the lead pitch.

14. Capacitors with pressure vents.

(1) A part of the capacitor case is made thin to have the function as the pressure vent in order to prevent
explosion due to the rise of inside pressure when a reverse or excessive voltage is applied to the capacitor.
Once it has worked as a vent, the whole capacitor needs to be replaced since the vent will not restore.

(2) When you use a capacitor with pressure vent, provide certain space above the pressure vent as below to prevent
an interference when it works as a vent.
Unit:mm

Diameter of the capacitor ~¢18 | ¢20~35

Required space above the vent = 2.0 = 3.0

15. About double-sided PCB’s.
When you use electrolytic capacitors on a double-sided PCB, be careful not to have the circuit pattern run on the
part where a capacitor is mounted. Otherwise it may cause a short circuit on the PCB depending on the condition of
mounting.
16. About connection of capacitors.
- When vyou connect 2 or more capacitors in parallel, consider the current balance.
+ When you connect 2 or more capacitors in series, comsider the voltage balance and insert a shunt resistor in
parallel with the capacitors.
M Cautions for mounting:
1. Cautions for mounting.
(1) Check the ratings (electrostatic rated capacitance and rated voltage) of the capacitor before mounting.
(2) Check the polarity of the capacitor before mounting.
(3) Do not drop the capacitor to the floor. Do not use the dropped capacitor.
(4) Do not deform the capacitor for mounting.
2. Pay attention not to give excessive force to the capacitor, its terminals or lead wires.
(1) Make sure that the lead pitch of the capacitor meets the hole pitch of the PCB before mounting.

(2) A PCB self-standing (snap—in) type capacitor should be pushed to the end (till there is no space) to the PCB for
mounting.

(3) Do not set the automatic insertion machine to clinch the capacitor lead wires too strong.

(4) Pay attention to the impact given by the component receptacles of the automatic insertion/mounting machines and
the product checker, and from the centering operation.

3. About soldering.
(1) Do not dip the capacitor into melted solder.

(2) Observe the soldering conditions (preliminary heating, soldering temperature and terminal dipping time) described
in the catalog or product specifications.

(3) Do not flux other part than the terminals.

(4) If there is a direct contact between the sleeve of the capacitor and the printed circuit pattern or a metal part
of another component such as lead wire, it may cause shrinkage or crack.

(5) When you use the capacitor with its sleeve touching directly to the PCB, excessive solder temperature or
excessive soldering time may cause the sleeve to shrink or crack due to the heat.

(6) If the appliance is for long—time use, understand and manage the soldering characteristics in order to avoid
abnormal current caused by a contact failure due to poor soldering between the capacitor and the PCB.
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4. Handling after soldering.
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M Other Cautions:

1. Do not touch capacitor terminals with your hands. You may get electric shock or your hand may be burnt.
Discharge it with a 1kQ resistance (with capacity enough for generated heat) before use if necessary.

2. Do not short the capacitor terminals with a conductor. Do not spill conductive solution including acid or alkaline
solution on the capacitor.

3. Periodical inspection should be established for the capacitors used in industrial appliances
The following items should be checked.
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5. Storing conditions.
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7. Other

Please refer to the following literature for anything not described in the product specifications or the catalog

The Japan Electronics and Information Technology Association technical report #EIAJ RCR-2367B “Guideline of notabilia
for fixed Aluminum electrolytic capacitors for use in electronic equipment.
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After soldering, do not tilt, push down or twist the capacitor.
After soldering, do not hold the capacitor as a handle to carry the PCB.

After soldering, do not hit the capacitor with any obstacle. If PCB's are piled up for storage, the capacitor
should not touch another PCB or component.

cleaning after soldering.

Do not use solvents containing halogen for cleaning capacitors, If cleaning is necessary, use cleaning-proof
capacitors and clean within the limit described in the catalog or the product specifications.

When you clean the cleaning—proof capacitors, the detergent should be well managed to have no pollution.

After cleaning the cleaning—proof capacitors, do not leave them in the air containing the diffused detergent or
in a sealed container. The capacitors and the PCB's should be dried in the hot air for more than 10 minutes

In this case, keep the air temperature below the upper category temperature.

fixing adhesive and coating material.

Do not use fixing adhesive or coating material containing halogen—based solvent.

Before applying the fixing adhesive or the coating material, make sure that there is no remaining flux or stains
between the PCB and the sealed part of the capacitor.

Before applying the fixing adhesive or the coating material, make sure that the detergent etc. has dried up.

Do not cover the whole surface of the sealed part (terminal side) of the capacitor with the fixing adhesive or
the coating material.

Observe the description in the catalog or the product specifications concerning the thermal stiffening
conditions of the fixing adhesive or the coating material. (If there is no such description, contact us.)

When both discrete and tip components are on the same PCB, the fixing material for the tip components may cause
crack, tear or shrinkage on the external sleeve depending on the thermal stiffening conditions.

Appearance: Check if there is any open vent or leakage.

Electronic performance: Check the leakage current, the capacitance, the tangent of loss angle and other items
described in the catalog or the product specifications.

the following measures in case of emergency:

If you see the gas coming out of the capacitor vent when the set is in operation, turn off the power switch of
the set or unplug the power cord from the outlet.

Keep your face away from the capacitor pressure vent, since the high temperature gas at over 1007 bufsts out

when the vent works. If the gas gets into your eyes or your mouth, wash your eyes or your mouth. Do not nibble
the capacitor electrolyte. If the electrolyte gets on your skin, wash it out with soap.

Avoid high temperature or high humidity when storing capacitors. Keep the storing temperature at +50~+35C and
the relative humidity not more than 75%.

The leakage current of an aluminum electrolytic capacitor tends to increase when stored for a long time.

This tendency becomes more prominent if the ambient temperature is high. )

The leakage current will be decreased by voltage application. If necessary, treatment by voltage application
should be made on the capacitors which have been stored for a long period (more than 2 years after production).
Do not store capacitors at a place where there is a possibility that they may get water, salt or oil spill.

Do not store capacitors at a place where the air contains dense hazardous gas (hydrogen sulfide, sulfurous acid,
nitrous acid, chlorine, ammonia etc.).

Do not store capacitors at a place where it gets ultraviolet or radicactive rays

either of the following measures when disposing capacitors

Punch a hole or crush the capacitors (to prevent explosion) before incineration.

If they are not to be incinerated, bring them to a professional industrial waste disposal company.

notes.
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M About the life of an aluminum electrolytic capacitor:
1. Estimation of life neglecting the ripple current (when the ripple current is small enough).

Generally, the life of an aluminum electrolytic capacitor is closely related with its ambient temperature and the
life will be approximately the same as the one obtained by Arrhenius’ equation.

L =Lo X2 (To -1 /100 . (1)

Where L : Life at temperature T (h)
Lo : Life at temperature To (h)
To : Upper category temperature ()
T : Ambient temperature (T)

The effects to the life by derating of the applied voltage etc. are neglected because they are small compared to
that by the temperature

2. Bstimation of life considering the ripple current.

The ripple current affects the life of a capacitor because the internal loss (ESR) generates heat.
The generated heat will be:

Pom J% R ceeeereseeeesvencesisaeiianeiin, (2)
Where I : Ripple current (Arms.)
R : ESR (Q)

At this time the increase in the capacitor temperature will be:

AT=I2%xR/ (A X H) .................. (3)
Where AT : Temperature increase in the capacitor core (K)
A : Surface area of the capacitor (cm®
H : Radiation coefficient, Approx. 1.5~2.0%107% W/(cm®-X)

The above equation (3) shows that the temperature of a capacitor increases in proportion to the square of the
applied ripple current and ESR, and in inverse proportion to the surface area. Therefore, the amount of the ripple
current determines the heat generation, which affects the life.

The value of AT varies depending on the capacitor types and operating conditions. The usage is generally desirable
if AT remains less than 5K. The measuring point for temperature increase due to ripple current is shown below.

Measuring point

R

p

From our test results:
(1) The life equation considering the ambient temperature and the ripple current will be:
((Te - T) / 10) (- 4T / 10)

2 X K

Where Ls : Life at DC operation (h)
K : Ripple acceleration factor (¥K=2)

L =La X

(2) The life equation based on the life with the rated ripple current applied under temperature will be a conversion
of the above equation (4), as below:

. o = AT
((To - T) 7/ 10) Y K ((4T )/ )

Where L. : Life at upper category temperature with the rated ripple current (h)
iTo : Temperature increase at capacitor core, at upper category temperature (K)

L =L: X2

(3) The life equation considering the ambient temperature and the ripple current will be a conversion of the above
equation (5), as below:

(To =1 /10 Y K Q-a/1a7 % @ /100 (6)

Where Io ° Rated ripple current at the upper category temperature (Arms.)

L =L: X2

Since it is actually difficult to measure the temperature increase at the capacitor core, the following table is
provided for conversion from the surface temperature increase to the core temperature increase

Case Diameter | ~10 |[12.5~16 18 | 20~22 25 30 35
Core/Surface | 1.1 1.2 1.25| 1.3 1.4 | 1.6 |1.65

3% The life expectancy formula shall in principle be applied to the temperature range between the ambient temperature
of +40°C and upper category temperature. The expected life time shall be about fifteen years at maximum as a guide
in terms of deterioration of the sealant.
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