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* o Secmit Sri Lanka Standard : . ‘ , /767
; o é; /
SEE

FICAPION FOR ELECTROLYTIC CAPACITORS

. This Sri Lanka Standard was authorlmed for adoption and publication
by the Council of the Bureau of Ceylon Standards on ..??%.\--?%%...
_after the draft, finalised by the Drafting Committee on ¥iectrolytie
Capacitos had been approved by the Electrical Engineering Divinional
Committee.

Kllfraluea in this standard have been given in metric unlic,

For the purpose of deciding whether a particular requircuent of

-this standard is complied with, the final value ohasecrved or colenlated
sxpressing the result of a test or observation shull L mowii:l off
o 4boerdandetwith C8 ¢t 102, The number of figures o be sviniued

in the roupded off values shall be the same am that of Llc specified
value in this standard.’

This standard lays down the test methods and requirenent: Io
judging the, electrical, mechanical and physical proocrtl() of
aluminium electrolytlc canacltora and tantalum electrolytic
cqpacltors.

The aasistance derived from the publlcatlon of the fnternational
Electro-technical Commission and, Indian Standard Institution in the
préparation of this standard is gratefully_acknowledged.

This Btandard prescrxbeﬁ electrical, mechanical and physical
reguirements, marking, ratings and test methods for clecirolytic

capucitors primarily intended for d.c. nppllcatlonu and of the
tolIowing types.

a)\Tahtalnm solid electrolytic capacitos

1) Capacitors for long life applications
2) Capacitors for general-purpose appliCationﬁ'
b) Aluminium solid or non solid electrolytic capacitore

M) Capsciters for long life applicatians

‘2) Capacitors for general-purpose applic.iiong

2. REFERENCES

€S « 102 Presentation of numerical values
cs8 - 103 Ceylon Standards for preferred numbers .
- 8LS ~ 374 Standard atmosperic conditions for 1waJP'
8LS ~ 520 Marking Codes for resistors and capacotpis o
8LS -~ 580 Part 71 Basic environmental testing proccdurc; seneral
IBC. = 63 ~ Preferred number series for resistors and c. ki,u"a
IEC - 68 - 2 -1 Basic environpental testing procedurs: or*d oo
IEC - 68 - 2 -2 Basic environmental testing procedurcs dry ptwt
' - test '
JEC - 68 - 2 -6 Vibration test

IEC - 6B - 2 -3 Damp heat steady state
IEC - 68 - 2 m»th Change of temperature
: A Cont'desss?



* ) o T e - S RS

o -2 -
JEC ~ 68 ~ 2 =17 Sealing test

IEC « A8 - 2 =29 Bump test ‘ ‘

1EC - 68 - 2 -BQ JBamp heat‘(ﬂyelib3 o T T .

3 DEFINMTIONS = - thi“ TR
: s
For the.purpose of /.. standard following definitions shall applye

3.1 oagggitance t The capacitance of an’ electrolytzc capacmtor is the y
’capaci%ance of am” equivadent circuit hayving capacitance and resistance b
in series measured with altermating current of- approxlmately ot
81nmsod1al wave*form of the speclfled frequency. !

2.2 categorz voltage V) The voltape whlch may “be’ applled to a
capacitor in use at its upper category temperature. However for, -
aluminium,capac1tbrs category voltage is same as the rated voltage.

o o 't

‘?hj'"oﬁ’-'f éﬂ”rade ca'ac1tors Long llfe grgde capac1tors are capa01»
‘tors intended for applications where .a high degree of stab111ty ‘or
o characterisbieéﬂ&vér a 1ong llfe is. ¢ssential, :

The. materials ate so chosen and, manu;acture so- carr1ed out}¢ﬁat\
iMproved performance is obtained wlth consequent increase in life.

3 b geperal purpcse qrgge capac1to?s. General purpose grade capac1toxa
are capacitors intended for applicatiens where the high- performancs -
levelk of Jlang life grade capacztorb is not requzred.

P’ v ' TP

..5 rated capacitance. The value of.the cana01twncﬂ 1nd1qated by thc

manuf&cturer and marked on the capacitors. i ,

R R
(MB,G ated. pin 'vcurrent' The rated ripple current is the r.m.s value

of the maximum allowable alternating current of a. spec1fzed fregueicy
at whikh the capa01tor may be operated continuously at.a; specifled
temperature.

T oy

e

3,7 rated r;pﬁle voltage° The. ryM.s. value of the maximum allowable

©  alternating voltage of a specified frequency superimposed on the
ds0. voltage at which the capacitor may be operated continuously at
a specified temperature. The peak voltage resulting from this
alternating voltage superimposed on the direct voltage shall not
exeecd the value of the rated direct voltage and ‘the pernissible ‘
;reve&ﬁe voltage. : -

§w8ﬁratgg temperature: _The maximum ambient temperature at which the
~* rated voltage 1s applicable contlnuously. IR

---------------------- The minimum ambient temnerature
for wh1ch a component hqs been des1gned to offerate continvously.

3.8.2. 104344 EﬁfﬁgfIY_ESQESEEEEEE; The maximum ambient temperature far

. g 1wﬁ1ch a compoenent has been deszgned to operate contlnuously.

'Egg_ - 356, 1 and 3.6 -'arevaﬁplxpable only for. tantalum capacxtors.)

o o PR
e

*

349 rated voltage: The maxiwum direot voltage which may . be qpplxed
" cond nuously to the terminals or a capacitor at afy temperature
be%weéh the, lower“catagorv temperature and the rated tcmperatur@. -

L PEVErse Vv 1t. 28 A voltage applled to the capacitor termlnatlons
in  he»revers?\po1ar§ty dlrection.» T T ‘

e

gTan 5. ). The power 5? the capq01tor

Cént‘ d,“»' ;a
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3,12 type tests:  Tests carried ouvt tq;prove coanrm1ty with Lo
requirements of the standard. These are intended to preve
the general quality and design of a given type of cappeitor.

SV

F N T P . . +
Ha oy L @ i

0w

- BATINGS AND CHARACTERTSTICS

'&;1 ﬁate'tt o; Preferred " galues of rated: direct voltzzés.
: taken from 'he R5 and’ R series of C.S. 103 1974, .

Tor voltage. values .(LZSOV : 1V, 1. 6V 2.5V, bv, 6 3V and thoxr"
§ serige) Aic” .Ml CR serles) d1c1ma1 multlples. :
E i 2» - v
cr vqltnpe values‘/>.250v asov, 315V, 350v 4oov Lsov (250,;;
A TR 215 and 4OOV are in accordance with the X
;‘rf‘_}unf SO o ser1es. 350V and 450V are permitted in ‘dczowo1‘)

U S

x he2: Rated citance: Preferred values of rated capacitance shall be
+ selectrd from the E6 series of IEC publlcat1on €3

PO

i 1. L
¥&~2 'Tolgggnce 2%, EZEEQ,E%E%E}EEHSE Preferred values of tolarance:s

on rated capac1tance‘are + 10 per cent and~+ aO per Cént.

4 3 ‘é‘lmatic cate-or ¢ The. electrolyt1c capac1tors COVLTGd*Q7 thl
tdndard are caassified into climatic categorles accordin tn
the several yules givén in SLS 580 Part 1. C s :

@he preferred. severities for the cold, dry heat and damp heot
{ “teBts are: wlthin the follow1ng ranges kor alummnium&electrOEyuxn
"”ﬂﬁcapacitor .

L Cold test - 1000 to - 55 C
C 2T Dry heat test + 70°C to €125%c . .

L e

ngp heat steady state test'sh to 56 days
Forebantalum electrolvtlc capacitors: -

P Type I  Type LI
Lower category temperature =~ 55 C ’ - “"iﬁ .= 55,0,
. ISR o
Upper category temperature .+ 85 c to + 1?5 C ’ © 4+ 85°C to+125 C
R Dam& heat, steady‘state cons 21'to 56“days SIS T

g “MARKING -

45;? The 1nformatlon given in the marklng uhall be selected from uhe
&o&lowing list. The relative 1mportance of each 1tem is indicoted
by its poseition in the listy =~ v

!

i B
a) Rated capac1tance 1n mlcrofarads N e L . v

NH E ' When vylue  and tolerances are coded, one of the metnods
5pe91f1ed 1n SLu 520 should be usede.

b) Rated voltage: Direct voltage may be 1ndicatad by’ the "
. synbols or or by letter d.ce = -

w .a-.u-!ﬂ-—o-, Y

PR

Cont'duualk
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e) Polarity of fﬁ% rmlnations' “Por multisection capacitors,
~ . +he.rated capacitance and rated voltage of the sections
connected to each termlnatlcn shall be shown in an unambigunns‘

Waj. FU. PR . Y . s L e B \ ‘D

£1The termination of a capacltor 5ect1on whlch is 1ntended fbr
. s‘direct connection to the rectifier (=0 c?lled reservoir : 3y

. . . .section) .shall. be wqu“d with the number 1 or with the culnur
i rads - R . LN SN " . KRN

vl PRI

d), vlc‘, e on rate% capa01tﬂnce (5w~ aote of 5.1 a)

) Lype or ﬂ*wﬂe of the capa01t9r. Long ]H"n nrhde canacltors
ghould bo marked w1th 'LL' 2 ‘

e

f) Rated r1pple current
g) Climatic category

 + h) Year-and month of manufacture

o

) Manufacturer's type &esmgnatlon

k) Referenca:to this standard or the natlonal specrflca+1on
apprcprlate to the capac1tor. : , '

The cgpa01tors shall be at least clearry marked W1th 1tems aﬁ,b)

c), d) and &) of 5.1 and with as many of ‘the remalnlng items”

.as is practlcable, in case of aluminium capacitors, and with as ¥

ﬂgny as pracﬁlcable in the order of prlority in case of tantdldm '

' ”’capaci%o%§.
;% The marking shall be legible and not smeared or removed by
‘w.rubbing with the flnger.‘ CoenoE R *1\?w ELT e

w

v The package contalnlng the capacltors shall be cleafly marked
w;th all the appllcable 1nformat10n llsfﬂd in 5 1. A,

"

R,

5 nny additional marklng shall be &0 applled that no . mlsunderstanding

ean arise. . ‘ S : : ol

KaoU REV TS

“ & "

6;1 ulectrical rrqulrements

‘-"*u Al 0

6»1 1 lea

Kage gurrent,@ The 1eakage current measured as descrlbed in:
?ﬁﬁ % sﬁaII Ee as follows:. , . G

fy e

a) Alumlnlum capacltors

) Por non-sol1d electrolytlc capac1tors, the 1eakage current shall

mot exceed the values glven in Table 1.

[
. o

Cont'desesS
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..M - Limits of leakage curremts

SRR it R N O n
e T L e e . L,
eV product .f 4 ‘Leakage current in | :
in /uea NERERLE 12 : N s o
.5Long 1ité grade ' ‘Genéral purpose !
N \ ) capacitor ‘ , ‘' grade ¢apacitors ;
N LUAS) Y IR ‘ = 4 3

0 01 CV or 1 4A (whlch/ 0,05 CV or S/uA (which

is ‘the great r),

ever 1s the greater)

ol
Fy AT

| 1000

| 0006 CV‘E##}{}A' |

Sorn s i 2w b M

¢ = raxﬁd @apacitunC@ in mxcrofarads.
‘rated voltage in volts.

*or polid electrolyté capacitors the leakage currents shou]d IRt

Vo=

2)
‘ follows"'*

‘For long life grade capa01t0rs
For generﬁi pu?pdse drade’ capacit ors

R dh-a-—-s-v-

{n Pk, 2, Bhéll comply with the rated value o
the appropriaté tolerance. s

IS

- -

6.1 3 Tan§ent of lcss angle.

c‘.acztors The leakage

g E%Q~capac1tance ¥

ECTE

H k: O 1 cv

fei'd Oﬂ'1n/uA which ever 1s’greater. .

-

o
t 0,150

current in mlcroampere»

4

when meauqred 1n the mqnnor uescribea
f cangq;tance within

LS

6 1.3 1 For aluminzum electrolgtic cagacitors‘/

el

N

Thc'tangent of losd = nrle'whenvmemaﬁrcd an

2 ‘a¥ For capacitors with GV products <1oo ooo /ug:' the values given in
. Table 2 sha11 not be exceededs ; N '
TABLL 2 - lelts of the fangent of loss anglei, v
/ﬂ EE .
i i\iT . ;'ﬁ”' " TPangent bf  loss angle (Tan S‘) e QTJAJ
}Rated Voltage | RERRRE. "
E | ~-Solid electrolyte~ Non—solld electrolyte capaci-
o ; capacitors tors. :
Vﬁ~§;%vyf‘ | 4fo‘be.agreedmupoﬁabéyweenjbuaf¢ﬁef’and mgpgfhétﬁreks
4v<v <oV 0,18 0.5
\ 1ov<ng25 o 16 0435
'v25 <:Vng63V \ 0 12 ><0325
' 65 ‘;v - 0.20
C-Ont‘d-ooos
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h) For ca wpacitors with CV wroduct:';}p 100, UOO uC, thc
of louﬁ/anm*;."hall be agmecd upon betwepn ;uwtom=

4

6.1.%3,"  Tor tantalum electrolytzb Capacito rs: A '4,ﬁ;n’;y -

.o g o *nw--p!h-‘wn-wu-\-—-q-nn-—nm T’hd t‘})_”""-':'u‘f)l' RN PP ,"'_'}’)_p;.,"@

at 27 i ? C ehall not exceed thv fnllowxng:

gl 'TOV 06 ’ - |
e . R,‘i~10v : 0,08 . | |

- 7@ : . I S B R v eia s gt e e o e

e

,6 1o4 Impedsnce ' ’ et
=Zpsfance ¢ The impedance shﬂll meet the ruqquﬁmkduw slven i the
' détail spe01flcnt10n,’when me¢purud a8 'in’ ,.4.# o T

ecve: (If

- -~

rscribed fn Ve,

L e gy o -~ -

The insulation rebistance” mémsured as d

§.1;ﬁﬁIhsﬁlatibh rns3stanrc of the in sulgting

‘" not less than 1000M - for category ﬂ of fqntalum EY ST
iTe p&%@@ae gude’ alumifing capacitors; sna NOM-fus

’;v @2 & 3 of tahtalum and general purrposé grade'of alundndag c“w*c1tnr§
E ) ?
. oA th te 1 £ : ; ¢} :

13 1ﬂ6 X--EEEE 2599£-E§_--§-Sf--EBE--EEEEEZEESB_Sef appliceble)

% Thepe ™

bhall'be no sign of breakdown or flashover dHELP' L LCmt ;
¢ . ..period. when tested as in 7 4 b :

5»‘ 7 Abilfty of émpacitors to githstand electrical surgesy R
; . Crpacitors shall meet the requlrement given in v b' Bownen testes
o "aa in 7,ﬂ 7. . . LT e
g cLrs e : v :

‘EABLE 3 ~ Rea ‘remento to _check the ablllty of cacﬁcl.u‘<“f’ i

; “ed fibal surges
%4 «
# 4
- 3 — ; .
] Méasureﬂsnt '} “Méasuring | T © . Requir
£ conditions :
‘vwisua- 1nspact19nﬂu e - Mf No leakage, of electroth 55H;:;341;
(for non~solid - | visible damage.
electrolyte capa- j
[ citors) : i
&eakage current 1 ek § Limits given in 6.1.1 -
] Cavacitance \ ' The difference between ﬁgﬁL'5:§£5itors {ww
! . . N ~ } measured initially and fiuclly in :
A - “ £ SR _ o1 7.4.7 shall not excced:
. *
3 a) for aluminium capacitors
1) solid electrodyte copacitors L
7 b2 : Long~-life grade applications: 5%
v RS General-purpose gridu aoplie
atlonS' 10% :
2) non-solid electrolyte cupncitors:
15%
b) For tantalum capacitops: :
The difference botWQOL tub cnoﬂcié '
1 } K ’ tances measured ¢1n8 J , ?
k| o . . in 7.4.7 1.2 at 27°¢C w *1 not’
1 1 ' ‘exceed 10%.
‘7.§:3 T et en e e e :




B

6 1 8 Endurance : .. ..ot S / '
* ----2»---~ Capaciters shall -meet the ‘requiremeénts givoo in
Tables 4,5 and 6 as applicable, when tested as descrined in
PelaBa e T ’
miBLE 4 - Reguirements to check the Pndurpnce of aluminlu ]
electrolyte capacitors
N N o
“«fnsnection or Measufing b T '“ e
| ABBX SEEES : Requirement
Jrumeasurement IR o} coenditions}. - . IR
Visual inspection - | -~ | No visual damage
R o ‘ zThe marklng ahall be lmglbi

_'fL&akggb'eurrent o 7dha 6 1 1
et e
. Gapacitance . . | P b2 'Tbe dlfference betweou the
o : C&pﬁClt“nCPu measuréd in 7¢ke8 |
finally and the'limites given-
in 6.4.2.shall not exceed 10% |

doon . v . et ik n

Tangent of loss ~ , ‘
angle C T I . ,‘<: 1.¢\t1mbs the. llmlt show*

e o . . 1 s . . . .
BN . . . . 3 E . Sty K M

| Impedance . o Teltolt,

ylhsulation resise
tance (if applicable)

'Voltage Proof o ) o - A‘K>'k’.'wuvé

(if applicablf‘) ’ l 7-Bo6o 60106 ¢
- C e . . . s o - . a . .
iy oo > - " KIS 2} ‘
;
. oo . \ ;" ,‘ - " .1_,',,%:
: CY
e 4
Cont'die.s.8
. % .
4
:
3 N ) ¥
. . ) ;
i ‘ 1
)



» 8 -

- TABLE 5 =« Reguirements to check the endurance of ulumlnlun
: ‘non=golid electrolvte capacitors
,??hspectlon Br ““‘“‘”MeaSUring"'*~' T Requirement. s gg
measurement . conditions) 'y
- — g pa - V A LA NP SR
;  Visual inspection - No leak ge of electro]yue or other. s
visible damage : E &y
RN R o The marking shall bﬁ lvﬂmolbc oy A
i Leaﬁége cur(ent T 7.1 ) 6.1.7 S 1
seme : ‘?ﬁﬁ55 - { The dlfference betwuen uh‘ c“)ac*u I AP
1 ety ’ . -
o L .. 0 ... 4 tances measured initially and -
: Bl -} R . finaldy in 7.4.8 shall uo’ P s ;
i SRR B " { the fOIIOW1ng valuﬁs." Lo 5
; e ‘%,alw ; ‘1f Long llfb VR4Q6 ;
: s it ey, t 2 5 grada '/' ' . . R
Adpacitance. o} Tebe ' 6.3(%\190 =15
; - ‘o | P va, VR).-,'] 6«,9.". [ ,‘ " j: »:I,(.-) PR, -«a.»é“
i ik Lot - L, JGeneral <6 3 S Z"
T L purpdse w q( 30
%' ’ grad% 6 3< R< >0 . < ; o
- "T””"‘*w'vw“fwwﬁ - i - R:>160 A= A 1
i Tanaema of oss | T Vo s e e 10
PEAELE - T s b 7uk.3 { Long-life grade: the, twugewb of 3 Lcag
' : an angle shall not exceed 1,5 timen ¥
. the limit shown in 641435 b
. o e =t uenera]~purposo graded the tongeit f
* ' ’ S of loss angle bhallpuocuaxccmdwj.p, ¢
i) times the limit showin in G143 or ¥
. i ' Ok (whlchever is the greater) :
Fi b : - RPATCIURENUUIPRR—— N |
: Impedance > Dol ' "Longnlife grade:‘<:bjm<u the. Limit
‘ * . Yo ~ x P
~ . Genera]~purpose grade.§b
[ NS . o linit im 6.7.6
5 L B W : : £ P . ’, ) B
: ] Imsulations.. S - )
3 |} reststamce. ] |
“g. (if applicas.
SRR vhle) ’ 74,5 6.1.5
i o ' SRR L 3 el O -5 - '
Voltage proof ' f
X {%2 app&;ca&le) L 7.b4.6 ; 6.1.6
! I o144 - b S AP il A T
bz'-.»gl T f"" «-‘-.l:"- x . L o
» ‘ ¥ Con‘t?d,;..?



”ﬁisual 1nspec—*f
tien .,) e ; ,:Vg.v ’ ,‘ ’.,,,.,‘,‘ i P i,,,ﬂ‘, . g j
, R PR }~«.\m,,,»<$ue mprklny shall be' Tegibled

“TAEEE*6'éfﬂéhgﬁgemeg#ﬁfto*gheck~%heweﬁduranceyofytantalumchpagiﬁggﬁ

&
»

-y donditions . - ‘equ1rem§h§‘ S TR

SRR R RS £

AR R There ghall be o vidibly dad

i
*
Y

RIS » lfl ” The l@akabe cunrent she 11 sut
. f“’"~" S ewce@d twice the limit showin

P I

"

| The difference between the

‘ ) _ “capacitances measured finally

v N and limite: given in. 6.I.u”maha'L
' ‘ nOt exceed 10%. :

USSP PR )

:TﬁhgeﬁtYOT"”v‘ifﬁ SRR B The tangent of’ loss angle shall

- g g <

loss - | %43 | 'not exceed 1.5 times the lini¥
. L S showin in 6.1.3 :

e .
R I L

"ABLF 7~ ‘?92 rements to check gblllt} to wlthstand revers volt» 29

T A_{

9 ﬁblllty cf Qaga01tors fo withstand rever volta CEE

PR .
» k)

» &
——-—up-.—_—-.n.--c—--. -.-ha.h— - - g & @

,Oapaeltors shall bcet follow1ng requlrements when tested "3(5

7.“’ 9'

s
]

CD s

px

e - e

| current

'Me emé t | Measu ing b L N
asur n jee AT g Reguirement ¥
) Jconditions - : ~ ¢

s EPER PSRN S : ‘ it gt ptpsiin moas |
- i : - o . ) o .. ’ 3
C Leakage .. . Tohat Timits given in 6.71.1 e
g w ' 8 CERRE T T
:

IPEPYPI. SR

¥

liC#?écitaﬁéE‘L‘ {7.ﬁ.27' | For solid electrolvte canacktors .
e vt ] the difference between the C(j’b}iugbwu

meaoured 1n1t1ally and flnally in
74,9 shall not exceed 10%e . . -

e g

For non-solid electrolyt» CaW\C*uQnL,
see detall mPEC]flCﬁtlon' o

S e - 5 By ———— PRSI o PN o i At - K A . s . e

Tangent of | 7.lts3 , 7403

lossvangle :/// Tt T .ai'} '
EREN k3 \;&a. C et g A B oy gl . [ PR,

6 1 ﬂo Charge and éiggﬁgrge Capacitors shall meet the roqvlroA»‘,u'
‘ viVen 1n “Table &, ﬁ7;n tested as in 7.4.10.

Contﬁtdo s e 10

) '
P N s B

“a
e e B




TABLE’B - Requlrements to check charplnp and dis charwmug of

Capacitors : PR
\:‘,3“ P ,,,:;y,_,,,..' 5 . b l :
.uupectlon or FERN Ne surdng L0 "’”Réq@ireﬁbntﬁ T
, ﬂeasura nt ‘v};  ” 1 céndltlong C PR A
i - — {Ro le= kage of electrolwte (for
1 ' Hon<solid electrolyte CdeCltorﬂ)

'~or other v1¢1ble ammre.

1@ 1ffarence between the qapa~
citahdes feasured ‘in 7.4.10.1
and in 7.4.10.% shall not.excced |
|10% for non-sclid electrolyte capa-

B & citors and 5% for s&iid electro~ ;

\ lyte capaﬁitors. - SRR S .
' “*‘  &nd,meghanlcal requlrements R L e S

6.2 1 R«’b .smess of termlng-t_zg_ns
R 1'»"‘4 3 g ; '«;i . :
f 12 ﬁ'1,?%“.;%3R?tffEgﬁb-gf-ﬁffgifgfigﬂf; ﬁach termlnatlon shall wzth_‘f
a *&est ‘without fracture of the seals or terminal supports, i
¢ gl i ' ]
ﬁa : v*gf termlnatlons . 3 4
5 ‘Wire terminations: Each termlnatlon shall withstand two: X
- : ¢tonsecutive bands without visible damage to the capacitor, v
3 I when tested as in 7.5.1 2a). e , L 3
o S .fﬁi‘ : -'*términation8° Each tag termination shalIVWithstéhd‘§ne
: et } “Yend when tested as in' 7.5, 1.2b without visible damage -

¥

;.a %he capacltor. . : A v B

K

/ 'u.2 1.) Twr51on test Bach termination shall withstand two successlve

i , raotationg without wvisible damege tc the capacitor when tested as :;
Lo _1"7513', : |
\; - ,‘ PR ‘ q"‘ ok, e ’A?;"‘ ) . ‘ - & N s ) ) ‘ ] . ;
oReaa2 2-3%9:62.% . o

”[‘)M%m& 1, So%éggggélltg of tefginafl ns: Good thnlng as. evidenced by free
#15wing of the-s5lder withlwetting of the terminations. when '
tested as in e 5.2 1. \ g

i Reslstance to’ solderlnb heat‘“ When tested as in 7.5.2.2 capacito

A - " o g S " o - - oy S0 ", - S - -

fVﬂ'all meet the requlremcnts glven in table 9. Dol

lConfd.... o -“ai~11




iV
inspection or - measuring s Requirement' .
o g $ur#ment ‘ _candition : o e e "
: Vis ual ex»m1-~' 7.3 ‘;>‘Io vigual damage. Ihe" o
i, : ,natlon ; marklnp shall be lerablr vl
7;ﬁ{2« The percentage difference"v -
. o between the capacitances :
measured after the test |
" in 76553 andpoti8 Hhaiy )
. not exceed 5 per cent, . | -

-1——.——--;—-&—..

Y

v to w1thstand rapld chanpe of_Eggggfgtgfg

P e T R

acltora bhqll meet the reaulrements g1ven in Table 10, when'
tested as 1n 7 5 3.'

45 10 - Requirements to Llﬁhstqnd rap&d chanpe of temperatuag
i 5ok
‘ YT R A S et B e R ..‘\‘ "‘t TRl - - ;

Meaaunemqu 5¢;

’éz—;%s@

';Requipemém§s~;,’”'

i fiuual

ahr

ins nectlon

e

‘Ho lenkagG efﬁ&&ectrolyte or

other v131ble damap@.:;

: 7+h1 “Limit of 6.1.1
7 kL2 The dlfference between the cap
N;or tanﬁalum 1} » : ge . c1tances mezsiréd in 7.5,3
only) _and the limits given in 6.1.2
‘ ‘shall ‘not exceed the following:
T type T 5% i,
AU E : type’ II 1OW
| 7angent of 7.4.3 Linits in 6.1.3. .
loss engle s
- Impedance’ oL ' Limit =’£§-»6Al4 S

4 (if required)

‘Abiliﬁy to. withstand‘vibnatibn severities T

“

Capacitors shall meet the requirements given in -
tested as descrxbed in 7.5.4.

E%ble 1,

oS

when

Cont'd,-.."-Z




f"v -

M@aﬁuri ng,

‘l',
I8
conditlons B AN
P ‘ ' No leakage of elevtrolyte (for'nor»v‘+
- <+l solid: electroyyte. caparitors) or,
" other visible damage, - .
i The marking shall be 1eg1ble, - Hé
N ; e
7elva2 - «Unle&s ot erwise: sp661fitd*ln:‘i £

th; detall snec;flcatlon, th%

'dwmnf?

Jﬂa@acmters.shall meet tne requlrements glven

iested as 1n

5.,,

v

!
35 »,u

R i . h‘\@&é p56 . ¢
i “in 7 5.r.? shall not exceed 5% , ;
v;wFﬂ_“;; : % pf_g}g&&;tog§ Egr_agg}iggtlons where theyugge “5 §
£ EBJEEEE;;;EiEEEQS@TnQ% requir for tantaium capacitors) - ;?

P‘

in. Table 12, when

f capacitors:to;wigastandl5

B

%2\— , gulrements to check abillty o

«—.-—u—n-—

"k%here shalle be .no break: -down

4

L bl o
& ”Ta tg}gm‘caEaCAtors
i o
i Qapac1tors shall meet the requirements
? . . L
- ’ ' h
T

o lon of the case, when testeé.as in 7 5.6

flash;ovef o;vharmiul‘dgfogﬁat~;

T&

given in the Table 13.

Cont'desel3 ‘ .

Measurlng " Requirements
condltlons s
ey No leakgge of electro‘vtu or other Ve
- vmszb‘e damage.,_ o w; R f o
Poh.2 :'Unless otherwiae spc01f1ed in ;
SR _the detall speciflcation‘ the " e
» { difference between the capacltgnce
¢ 1 measured in 7.5. 5. and Yimits & -
given in 6.1.2 shall not exceed 5%'“
: . - r : -
i ‘%fu&blamwtlc seguan s .
; u-‘.u-y—-ub-—w - i N N
1umln1um cagagggégg’ : -
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PARIT 1% - Reguirements to deterwiung the guitoabhidite of
Lontalum canacitors bo gnviroamental changses
ciw b Inspection ! . Measurine . | -
s W RREVELOR o g % SOSTRR Requirement o ;
conditions N 5
B 3 B . wion
Visual VR
' ‘ o b e e . - . K
,3,&n»b;ctiqn‘ﬁ, - _ There shall be na visible daniges
ﬁ d»:,_..} i s A— L . - :
" Leaksge L , . :
- current R R I ¢ The leake;rs current shall not
P e O 3  exceed the limite in Felots
¢ 1 Capecitancé' =~ | - 7.h.20 The difference between the ;
) xf”jfii R e . L . capacitanges meagsured in 7. 546
R . and 7.5.3 shall not exceed 10%.
PITGREEC O Ser) . e o ) .
Tangent of loss . ‘ '
angle . LU b 2.4.3 1 The tangept of loés mngle shall
‘ : not excéed 1.2 tiges the limits
3wm, IR R . in 6.1.3.

6.2, 7. Effectiveness of seals of capacltors(lf r@qulred by the detal

- - - W o S s o W e

; w...vshepl?;catlon -

Capacitors shall meet the requlrement given in,qule 14

= »/7/ s .

yorooer o when bested as in“75. T
TR .
A 'qﬂﬁTABLE M - Requlrements to check the nffectlvenebb of ueals
-4
[ -,‘.‘u"__‘ . : )
. Imspection or Measuring , Requirement '
" measurefient - conditions .

§ii{,5ﬂgsua1 mA,. 1. .

"} inspection”. | - ) No leakage of electrolyte (for

i . T - ! non-solid electrolyte capaci-
’ ‘tors) or other visible damage.

‘The marking shall be legible,

§

I o

Leakage !
current i
¥
3
r

Tl T 6t

Capacitance 74,2 ' The dlfference between the
/ _ ' capacitances measured in 7+.5.7

' A . i snd 7.5.6 and 7. 5.2.2:38 .t
B S R R SR SR . applicable "hqll not exﬁeed,

: e A
- e e “
R L R o 4

a) solid electrolyte ¢ apacmton&

longplife prade appllcntions
A

'b) General-purpose grade
“appkications and non-solid

electrolyte capacitors: 109

Tangent of
loss angle -~ - = 7443 | 1.2 times the limit shown in

6-1030

-




.
e

(’.‘2.8

b

Sultability of capncitors for use and storsm: ander conditions
of hiph r@“ t:vc Sumidity ‘

RTINS "

Copagitors shall -mect ths requlroment 3. #iven in Tablc 15 when

subjected to the test in 7.5.8.

< }nnujreﬂantf

to chack

prefornanca eor -stor

TQBLE~1

dYapacitors under conditions of hich rela*ive humidity

“Tnspection or | MNessureing v _

messurenant ‘1 conditions Requiremenf
Visual inspectiog - No leakage of electrolvtc (for nons
SR T § - 561 d electrolyte capacitors) = -

ST or other visible damage.

o 4he warking shall be ligible.
Leakage current ™| 7.4.1 6ttt - - et A
Capacitance PJk.2 For aluminium capacitors: :

' . The difference between the - -
A Pl capacitances weasured - 1n1tnallv,;
v : and finally in 7.5.8 shall not -
: ' e ’ ¢ exceed- the follow1ng. :
1 a) solid electrolyte capACLtors i
e S i . long-life grade appllcatlenm-f
LR 5%e T - :
’ ' -veneral-purpnse grade : ;
- . appllcatlons. 10% i .
- Pl g b dno b) non-solid electrolyte cépa-
1 , i " citors-long life grade !
applications: 10% : :
. : ageneral-ﬂurpObe grade o e
; appllCatlan. EOﬁ :
L - } ‘
. o For tantakum capacitors: g
4 ) ‘ Difference between the capac1tan
SRR  ces measured in 7.5.8 and limits
. ' g:ven in 6.7.2 shall not exceed; |
. o » b v 0% ‘ . S ; '
; ‘ ' I .
‘ Tangent of lous . : ' v : oy
iv lng1e ( 7.4.3 F1.2 timeb the limit shown 4n :
SRR g « P 6ula3. : :
b o 1 «
Insulation resis- )
- tance (if appli~ - o e
cable) 7.5 6.2.5. l
Voltage preof of ar . T
4he igsulation 7.4.6 no break down or flashover.
T

64249 hdheslon(onlz for tantalum capacitors, if applicable)

Ll L ]

O cow G s B W > . A0 o T G0 e e S B G e

- e s o iy W e s M ou v o -

Capacitors shall be subjected to the test given in 7.5.9.
There shall be no visible damage.

UE Yo

43 .
vlnusn;

Cont'dovv"E




sl wi G e

e e A PR :

Aa.a 10 Ablllty of the _pressure_ r°lle device to svoig” JusJ

w -

"',612-1?

-—--—-q‘—w.——n«--&*u’—--—-‘-’w-umm ..a

| - - - - o -

i

if aggllcable' . T . S

o ey on 2 - -

The. pr&ssure relief device shall open in such = way as %o
.. sAaveid any Jdanper of QX?lOﬁLQn

N - . . ; \

and low tewofr tu{e : S

Charscteristics ot mjg

..—-u-l-md.raqv-a-‘—-' O e L

on - f;re w%pn fe tud oa Geucrivad

N mggi&qw;gg‘;en?gypmqgﬁa,Snall meet whﬁn tested e in 7elet e -
B T e A T . o
TABLE .76 (a) - Heuuirements 1o determine the cha ructurlmt+rulﬁi
.. ‘high and low temrerature for so0lid aluminium capac1+ors
£ A N o . .izors 5
i s o a md PR . “ - I, )! ' e o . ) S
: — T S
,_,.« g S e e e . - . o o . i
¢ |.8tep] temperature| Measurement Measuring Reggirauwat - 7
. . a . conditions - S
i » .
%!. M k3 R , R Y S T
, — " A Smarae .
¥ Y } . ;
; I + | Capacitance* 7,2 {for use us :
£ «% o4 F Impedance * *} 7.4.3 reference voinej)y
o N . "\ NTan % *: . 7."".14’ ;
¥ L N i g N & S .
d " i ‘“ -y : - ; - JRPPPRSR— ,‘“:&-4——«"»mu
i 4 2 {Low tempera~ Capacitance 7.4.2 430/01590“ £owveiue 0}
i B ture 0 oo h Ao e © measured ku ter 1
LR :Impedance 74,3 Ratio wit
_ . . ‘ to value
g - S N : . <2 times
Tan (Y * an <2 times th
f:i' : ) oWn _un bodl i ‘4? ]
i o - B T -
: '3 |High tempera- Leakage 7.4, At 125 ¢ {with Vé)
H o . i L,
i ture current L8 times the limit
{ e T o g . .
- e . shown 11’1-6.1.1., ;
v i s g o . . -' "\
. S : ! .t 85 C’ ‘.‘!.T.ti:. VR'., )
40 7 L0 timed the Linld
e owoe ‘, ” " . i : ShOWIl .Li’l C‘O 1 - 1 ' ] 4
) _ “ L » _ :
B o 1 3
Capacitance 7.%.2 o Ao/C 208 of Vulde '
t e 5 (> R © meas ure@ in step. ;
Tan (§)*- 7.ttt . Lthe limit deWA ;
I S T ! . in sub-clouse 6.1. :
IRV S . Lo AN, '
: ¢ L ¢
i If applicable :

3 Meauured at the same frequency ‘used in step 2. ° U

Ty
Cont'des 16
- . o by

SR




}-\n P A R N R, .-,1-
T'-w* E2PLBTLCE .y

T“ﬁuE 16 (b) ~ Requiremonts to d@*ﬂrmlne tho
iz : high and low tekperature for z lumdnd v

nuhucoll

Llnctrolyté capaciters

Stepl Temperature Mev&ur@ment Measuring . .Reguirement
o ~#cond1 tiohs : : - i
oL : ey 4 .
1 27 °C Capacitan=~ } - ©
N N cg Y . - e g
’l‘ ".1 n : * = E N ;' " B
. , Imp@d ncer T e :
I ‘,V‘“ Farrmspompin s T —— e .,.x.,wl.
2 §fLow tam- m‘@dance. SRS | Tne rn+1o of the
) perature B ’ 1ﬂpLdano meq~i
ety - - sured 2t Yow
¢ : - tomperﬁture andg
A | - . .o g <at.step I shall.
v o . ) not* exceed’ the’ ;
o . ’ ; following walues
B ~‘% ' i 'm Rated ,;Rwﬁio
«t ; g voltage of 2
B R ; v , i dancer
s : " s — g ¥
SRR | 6.3 6 5.
'<VR< s
16<(v «:ﬂ6o s b
160y, 7.
# SR e e
5

;

jHigh tem-

Leak&ge ©

+1?5 C

<10 times the

11m1t

i | perature wurrent o | o ‘,ahown in 6101 %7
AR * S T 9 <f5 tlmes the llmlt
o 'shown in 6.141 . ¢
. - JE70TC I X3 times the limit)
) '~,shown in 6.1. "
Capaci- -
tance* N Detail spgciiiqatign '
N TN . Tan*B LI SR Detail specification
o _— o —er et
e x If. anpllcable - . g
# ‘W«" iR L . - .
H Measured at the sanme Jrequency as, used in Step 2.
L * Syt reg 4 5
Fom b Fie 3 "' . N
- ey ‘ :’
Bl e Y . ‘ Cont'deesess i, )
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: PABLE 16 (c¢) - Recuirements to de*srmiwme the o
, . at high and low tumperafurt Tor ‘
[Temperature | Capnoitance Leakage curréltt‘
“Méfnods of measure ment o :
o . . , ‘ W-;hmd‘.4,“i e
SO B ICU R B
£ SRS «éQC/Cﬁin}perﬁ!r»fpé/uA> T :x1u«~~v Rﬁfiov
. Tocent * : : S ‘
v . en - . 't\‘a’)_x v x,{‘ 1’11‘16)3{ )
By . s ‘ il SrR ) RN R NI T R SR SRRNRY * L i
(Initinl £0.02 CV or ‘ 5
measurcnent) 1/'uA - | 0s06 | 0.08
SR e S & imin e e N L
i GRS RS ¥  No %ehsureme« 012 TF 0415,
! c ey 4 ] n . S |
e A —_—
o L0.02 CV or - Oel2 0.15° 3
s +10 « VAL - o ; : ,
e o N
; . + :‘5 %Oo 5 CV or e ‘b A K 0.15
g ) _ N . i * % : 4
f 'i,w«gw,;,tSQ <0.02 CV or . Oet0S 1 »O.OSY
' N Pt DuA T A i
i b .

Fim e e :
kQJSIC = chanqe of capacltance w1th respect to tho 1n1:1a11y meosured
‘; value., o ;

** Winicever is ‘greater,

4

:6-2-1” §Bité?iliEE-Qf-Eéﬂ:Qi§9£§-59£-B§§-LQgﬁﬁiﬁﬁﬁgéu5?.dLgﬂ tﬁmﬁgratuxe

_ ‘C§paci€6rs shall meet the requirements ¢ veu in the Tqble 17 when
i ‘tésted as in 7 5.2, B o

t-\

‘”TABLE 17 - Requ1rements to check su1t101lrty n~_q:c{q?tur for us&

; and storage at hlgh temperature, I 2
Inspection or ,Meaauring A Reﬁu1r=m ab N %
measurement conditions S §

"Viﬁual‘ihspéc~-7~ 1 No 1eakage of elCCt£OlYuU (for non—solid

Ltion . ... .Jew e - . | eletrolyte capacitors) cor-other-visible

) damage. x
L@akagf curreny 7.4.1 For solid electroljt» cap c1tors, see'
. ' 601 1. : o
- . For nonwgolid electrolyte capacitors, the
leakage current shall not exceed 2 times
‘ -} the limit shown in b.1i1. .
 Capacitance - | “7.b4.2 The difference bofween the cupacitances
4 ‘ . T
meagured in 7.5.12 LA b 1 ? shall not
exceed 5% far selid cloctrolyte capacitors ||
and 10% for non~solid elect rolyte : capacit &y
; Tangent of losd 7al.3 For aolxd electrolyte c;"a01tor 5, @Bee
fele3e7 or non-solid clectrolyte capa01torﬂﬁ
the tangent of loss cngle shoall not exceed
. 1.7 times the limit chown in 6a%le3s o T
uOIl‘h'd.a;;"‘g S
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{6¢2.13 Suitabllify of _capseitors for uwse¢ =nd storage abt low ¢ touperature L

Gapacitorg =hall meet the requirsments gpiven in £ ~Jlu O

when tested as described in 7.5.124

;e

EABLE ?8 - Regu&;cmcrfs to_check suitability of capanigors Tar use

and storage at low temnarqture.; - . o i
ﬁimgpection or 'Meaéureing L o CReguirevant RS S f}
, ;fmasuremenkv, ‘?4* conditions| T TR ' ‘
Visual \ ’ - | No leakage of electroiye. .Lin:
- ' ' : "} elkectrolyte cana01tqr@)'nr 2
‘ ¢ damapes R
Do R - mhe markzng shall pa loegibie
g B : r . g . .N ;
.WI T ? f ;.;_‘.1:% - : ,'éh" t B 0
Leskage eurrent | 7.4.1 lezts in 6.74% - &

S Gl | _ _ , |
M e . o g "‘ “ o . - o . Kla e RR e e * i
| Capacitances ' 74,2 . »Phe dlfferenue Petween the c;ydckh NCes |
 d ) ‘ ’ measured in 7+5.13% and linmito in GeleR"

‘ shall not exceed 10%.  °
{ Pangent of loss ‘ T E T
1 angle 74,3 }-Limite in 6.1.3

‘7.1 ﬂ nge teéts‘

- - . .
The capacitcrs shall be subweoted to the tests ncecordiing to the
schedule given in Appendix / , . :

7»1¢r ﬂccegtan@e tests

- . -

.?.1 2 % Number of testu

“Each capacitor selected as in Table ?3 chall be exaoined For
the requirements given in 9.2
For aluminium capacitors,

_— )
") Vistal examlﬂatlon' 7.3'
b) ybltape proof° 7T b, 6,
. ¢) Qapac;tanco;_ o 7k, 2
'd)'ﬁeakage currents é 4,1
9 ‘Tangent of loss anple' and 7.4.3 '
'~Q;, f) Impedance o L T
B o pr t&ntalum capac1toru.. ; )
4;é T :%ﬁgal examinations : : 7.3 .. ' o ) . :
h Capaditantey S N |
- e : ‘ ‘
‘C;,“:4,; 4i ;f;; L \;_‘ - Cont'dw.19



. IR

e) Leak&ge‘current ;\,(7.Q_1): o

| 4) Tengent of the loss angle 3 and (7.4.3)
e) Sealing (7.5.7) '

g
L ‘ L . ,
m’rkigﬁga'TWO‘samples of size a5 given‘iﬁnfable ol ghall be drooy oot

72

73
‘.',' ,7-4‘1
.

tested for the following requirem@nts.

. ‘l;
Sauple 1 - Bnlurance; (7.4,8) ‘ R i
Ganple 2 = Robustr:~ne of ternination, soldefaiilitys
: . N 3 v . o q’ :
: ¢limntic ‘sequencé. o ) , B SRR

- Routine: test
The following shall comprise the routine test for Lo L

-

capaciters. )
. Ve &
. a) Visual exsmination;i(7,3) ot
b) Capacitance, and (7.4.2) " . )
¢) Leaknge Yest T H.1) ol

For tantalum capacitors,

a) Visual examination; (7.3) ' o . oo
b) Voltage proof; (7.446) o S :
¢) Capacitnnces; and (7.4.2)
d) Le=akage current © (7 k1)
Test sequence
Bach specimen of the test sample ghall he subjected 0 %hajfallo&iug
tests in order shown herein. ' ‘ —\Afi
‘e) Wisual axamiration : | S -

v) Electricnl tests

1) Lenkage current _ : S

2) Capacitance : 3 ; f’j,/f
3) Tangent of loss angle Co e
4) Impedance I : ‘

Visual examination ‘

The capacitor chall be examined for compliance with any

dimensional re uirements ngreed upon between purcha&cr cnd

manufacturer. ‘ ' g “

The marking shall be examined and shall comply with the peans o end
of section 5e ‘

@lecﬁrical'tests

Pre-conditioning: (for non-solid electrolyte'capacitors onlys
Before starting the test programme, all capacitdrs shnll be
preconditioned by the application of the rated vbltage from i
- direct voltage source having low internal resigtaonce such as 3
a regulated power supply. The voltage shall be applied to the |
capacitor through a series resistor, the value of which sholl bep
approximately(1004mfor rated voltages up to and including 1
100V, and approximately‘10001kfor rited voltages above 100V »

The - voltage shall be maintained for one hour after its volne ,*//
across the capacitor nas become equal to the rated voltage
with a tolerance of + % parcontie ‘

3
t
§

i

i
o

'\l.)

' ! &
i . b
/

Y‘\k‘ ; ‘ ’ Tont YAeee 20 . ) »



n

O -

“is precenditioning the copacitors shall be discherged through
spent of efiprevimstely Tiiper applied volt. The teste in o,k

11 then be mzde nfter the capscitors have been stored for a pericd of
s Lo k&% during whbich ne voltapge chall be apnlied. Ne further Hra—
conditioning described sbove shall bhe applied

T

o} Ay, »
Jeire s Mothcod of messurement of leakape current

e b o BB 8l 2 Gt N e i 2 Ve, 5% e O b s o S5m e Ut e S T S o e et e s S e S e oY B

Before this weasurement is made, the ocuvacitors zhall be fully

Tl L.

e raved voltape shall be aprlied ascposs the capacitor and its
"ive resistor in serics. Unless otherwise stated in the detail
.cation the protective resistor shall Le approximately 100-{for
voltapes <i 100V, and spproximately 10008 for rated voltapges >

.

The leakape current shall be mzasured, unless otherwise predcribed
letail specificaticn, using the direct voltape (V_ or V)

nriate to the test temperature, after a maxirum elebtrififation

od of 5 minutes, A steady source of rower such as a regulated’

» suntly shall be used.

:
P
o
Q

'

elteld ﬁbulou of measurement of capac i tance

The measuring voltare ghall be a.c. having a freauency-of
1008 or 120Hz and shall heve a maximum 0.5V rymec or such lower voltapge
reguired in order not to exceed the rated ripple current.
Duking the wmeasurement & d.c. voltarse
#mell be arplisd to the aluminium caps
for toutalum carscitors ds in Letween 2.7V to 2.5V.

Peites Tanpent of the loss angle

o -—.u-,-.—--——....—-—.—--o—--..--.

The tangent of the loss angle shall be weasured under the condlitions

Giogeificd in o o 7442 2bove.

Faltek Tinvedance

i o e 1o s

Pelteli Measvrlng conditions

T e s o o - - . . W - o e

egt
The te sts shall be carried out &t 27 + 2 C stzndard,&emherdture

n‘SLS 37h, The voltare used for the measurement shall be as small ar

e 8nu shall be applied for =a time short enough to avoid
ing of the capacitor. To demostrate that the voltage is

ficiently emall, it shall be applied to one of the capacitors in
¢och 3a pWL for 1 mlpufe during which time there sghall be no readable
L& 2 in the impedance of the caracitor.
- P -
Y ‘i"tnlum capacitors measuring voltage - <;1OO MV 8eCe sesalallled
,x

wency of the measuring voltage - 100 kHz.

?.4.%.2 Method of measurement

L suitable method is piven in Appendix B ,
error of the measurement for tantalum capscitors shald not exceed

the measurement for aluminium capacitors shall ndéteexceed 5 percent
the reguirement or 0,020 whichever is the preater.

Jelte5 Insulation resistance of the insulating sleeve: (if applicabbe)
Before this measurement is made, the capacitors shall be fully
chuargede - | ;

{

during the test programme.

of &0 per ceat of the rated voltage
citors, end direct rolarizing voltag

c~ercent of the requirement or O,18whichever is greater, and the error -

v
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Measuring conditions:

A metal foil shall be wrapped clé
1ength of the body of the capacite
S mp from sach end provided a mini

‘maintained betwoeon the metal foil ~ .

The ends of the foil shall hot ba
caracitor. If the 1 mm space cann
the foil shall be reduced, if neces i

:‘\,L*.::.‘; Nln'};v & ;5 e LT");’L % .
- . - mm o vy gon e - g PR e .
T direct’v fﬁaﬁ of 500 + 50V-"ghall
the metal foil and the termination ¢. e Lo

24,6

body for a winimum of 1 winute or for
obtain a stabls readingyAt the end of
resistance @"all be ne*”urod.

‘L’ me reli"

& A o
This could be applied for aluminium electrolyte- guii
and climatic category 1 of tantalun electrolyte c& ;

For climatic category 2 and 3 of tantalum a dlrect VO
of 100 + 10V shall be apnlied between the metal foil wnﬂ
terminafion. '

) "

Voltage proof of the external insulation (if* eah

- - - P s - - o O - - WS S P D - 0 S o o

In ¢ase of aluminium capacitor metal foil éﬁgﬁi

around the full length of the capscitor, prot

5 mm from each.end, provided a distance of not
can be maintained between the metal foilr and t

1[The ends of the foil shall hot be folded over t,

rapacitqr. If the tmgi distance cannot be maintal
protrusion of the foil shall be reduced as way b
to establish the 1 mm distance.

4 direct voltape of gradually increasing at a raté

to a magimum of 1000V shall be applied between the
and the termination connected to the capacitor body

The test prescribed bélow, is a de.c. test, if a.cC.
it shall be prescribed in the detail specification.

A suitable test circuit is shown below: R P
- . l‘ \ : i X
-
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Itmeter shall he not less than 10,000-377,

- shall be chosen so that,

nd the capacitancw of the 3

curraent do not exceed the i
st voltapge. The capacitance & ’1 . by
cgpacitance of the part under test,

nnected t¢ R.. The two terminals at zxa Lap
it Bk oe connected %o a variable d.c. supply of
wnt now&&i&“ .ch shall be adjusted to the required tes
cygor to be tested (C ) shall be connected as
n ¥ ,diagram. '

g;tch bhall then be connected to P1 80 that the capacitors

. kfare éhérged. o st

e ?wi%ch s 11 remain in this position for 1m + 58 after the

st vdItap has been reached. The capacitor shall be discharged
tonngcting ithe switch to R » As soon as the voltage reading
'&lien/ﬁa zero the capacifors shall be short~circuited and
ééi;ﬁ/ ¥ sconnected.

-

18e of the capacitor is non-metallic or where the
as a metallic case with an insulating sleeve, the
» shall be applied in one of the two follow1ng WaYySS

10ils shall be closely wrapped around the body of the
v to witnin ¢ distance from the terminations eocual
oximately 1mm/kV test voltage. The test voltage ¢
slied between the terminations connected together and
oil.

sirall

,apacitor shall be mounted in ite normal manner on & nciol
2, which extends at least 15mm beyond the mounting
of the capacitor in all directions; the test voltn;c

be applied betwwen the terminations connected togetilur
;he metal plate.

V; .
‘te shall be made at successive pointe of application as
’xitd in Pable 19,

ﬁ a¢é1 specification shall prescribe;
vThﬁuratlon of the test;

admﬂmaximum‘charging‘and discharging currents; and

;,Whﬁapplicabtc the maximum value &° time constant R, (c, + C_)

Cont'des..23
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T&?L“ 19 - Test peints for voltayo nraof tost

Test 1) 1ng1c nectaon ca- 2) Multiple sect. 3) Multiple sect-
pacitors ‘ ion capaeiturs - ion capacitors
having, o o« Leving o comm
on termiuati.n on termipatiom
. : for all sagh. ‘ ' '
’ ) S donn
A bebwean Ta) Bctwrwn termina-  2a)Bet twoon eunen of faldil QJu;n termi-
termina- tions the termid .ohs of ‘
tions ahd the conaon ool section.
- N o termination. o ‘
B Intornal Ab)Botween bermina~ 2oy .iween ail  Suidctueen S
. insula-~ tions connected to- terminatious - iinations
tion - gether and the case connected to- connected to-
(except where the gether and the ther and the
case is one termi~  case (except e (metal
, nation) (metal where the cuse  cloed types
cased types cnly) is one of the - ~ouly) - .
e terminations) '
@ - (metal cased
. ®ypes omly)
2¢)Betwean the »e)UV tween the ter-

non-common . ter
mination of
each section
“and all the
other termie
nationg conns
ected toget
2d)Between all

C Ext@rnal 1c)Between termina~

minstions of.
uarate cections,
¢ bwo termina-
ione of each
cection being
connected together

59
]
Tl

ot

©

7q)Bctween all ter-

nsula- tions connected terminations minations connec-
tion together and the connected “bed together
metal plate of together and 2nd the metal
foil (insulated the metal plate plate of foil
types mot empl-ying or foil. (Ldgﬂl ated types
metal cases) (insulated a0t smploying
types not stel cases)
employing cc..eo) :
! 1d)Between cas: and 2e)Between cafe d e ))utween case
- the metal plate the metal and the metal
» of foil insulated plate or foil »l-te or foil
metal cased types (insulatcd (insulated
ey only) ‘ " metal cased netel cased
o ' types ounly? temes .only)
77 Surge_test
. The capacitors shall be subjected to a test undew shandard.
atmoqpher:c conditiéns lald down in SLS 374 for testing as

3 "specified below.

Attention is drawn to the fact that the

sur~e test and the

charge/dlscharge test are also similar but bhave different
. . applied voltages and different time constants
@ p \ A}
5 |

C;Oz u‘dtitootpz{‘
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itable test circults ar éhdwn below.
Thyrlgtor circuit YHas the advantapr Df blgh rppxtltion rates

and is free from problems wassociated with contamlnated
contacts and contact bounce. : -

“\\Progrimnat@ur

Yesigtance \ﬁ({ .
. o gharge. . . T e
K [ROS— . . L: t ,. - 2 :

] -
L s ' ' ‘
o Aldwentyddien - : . Resistance

, . de. decharge
o Condensabeu=~ ’ T
-’[~‘ ‘ a1 é Eg %I SRR L

A T ?‘ ! 3
FIGUQEJB,;‘Relay circuit
“ " g - f H L3
il N ‘
‘ ' Resistance 1
de  decharg
Alimentation Condensabevr == L !
o -~ 7| en egsai :\3 o
T/
c
1 ‘ .
i : ‘
Cireuit de | - '
: tommande des'| : A S T
thyristors o Lo
FIGUEE 3 - Thyristor circuit
Tlp Voitage:waveform across theﬂcapaciﬁbr under‘tést Shalljbe
'LﬁprownQate;y‘aa.follows:
i Gy (3
Tension - |- ) i
de surten—“
‘ Sion 47
0,51 .
. |
!
t
| -
- i Lo e
—rle ¥ S e e ___w‘ 2. ,9
T sl Charge  —iwdedo—iom Docharge | i
S S S g Lo L . ,
PN : ‘o vin o O g ) . . . . ) -
i w — ; — - - ," bycle e V : {’ -,
FIGURF 4 Waveform for charglngﬁand dlscharglng

Cont ﬂ*&.EE
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.
ecitors

Sateindadenhaied
The cepacitors shall be subje b3 to 1000 eyelos e ch
consisting of a charge as described below, folloued
a dischargenperiod of 5 m;n 3Cs. The test fenmpn
o« ..shald i be upper catepory temperature for long=1ifc.grads
‘ ¢ gapafifors and room temperature for gencral-pubposs
grade capacitors. oy : a

e a0 s s e T o et W o ot w0 S04 b W S

?«.4‘.7’.1 Test grm,edum. for al‘l&’llnlh'ﬂ i

Charpe

a) Appllbd voltage: 1.15 ‘times the rated or category voltage
for rateﬁ VOltPECha\‘ﬁq 3V

N © 1,10 times the rated or»catggory-voltag@
‘ for rated voltages Tp 315V

b) Interndl re51stance of the voltage .source: as fcd;ired for
: RC = 0.1 +O 05z

Duratlon:'BOa.

7.4.7.2 Tecat_procedure for tantdlum clectrnlytlc cdpu01+ors

The capacitors.shall be subjected to 1000 cycles U unper
category température, each cycle cons 1stiﬁg of & cnaige
a) 1mmpdlatﬁly followed by & disbharge b,
' - times : :
a) Applled voltage: 1,15 X category voltage ar
Internal resistance of the voltage source: 1000+ 710% _ {omrver

Duration?of the Surge?period: 30s.

b) applied voltage: ov ,

Discharge resistor: 1,000 + 10% O

Duration of the discharge period: 5 min 30ss ..
Capacitors shall be visually examined and electrlcally ch“c
after the test,.

ThoB Eddurance_test

sedLlainalL , : :
ﬁn‘lntldl/meamur@ment of capacitors shall be made es described
in 7.4.2 before the test. The capacitor shall be placed in
a test chamber in such a manner as to be at least 25mm from
any other capacitor withing the chamber. It shall thon bo ‘
brought tc the #ated temperature ranpge and held in t“s
conidition for m périod of 1,000 hours, for general purpose
grade capacitors, and 2, OOOh. for long-life grade capaoci b

and tantalum Cdpac1+or%.

During this period the capa01tor shall be subjec tod to w, test
voltage of approximately sine wave form with one ‘of me
frequencies given here, (50Hz,60Hz,100HZ or 120Hz)$ suuurlm»
poesed on a d.c. voltage such that the peak voltage: does not
exceed the value of the rated direcct voltage, and that the
rated ripple currsnt is not exceeded. !

a) For nmon-solid electrolyte capscitors, the 1mpcdanco of
S tthe voltape ‘soirce hall be* EJngxlmum.

b) For non—molld electrolyte capacitors, the d:recb vonu
shall be supplied by a rggulated powsr supply, heving o
Tow internal resistance, ahd shall be applied to cuch
,Capd01tor or capacitor se¢ction through a sepayote
frebtstor, the value of this resistor shall be so cl.cpeun
Ahat a hort 01rcu1t of one of the capacltor) or copelton
‘Feetions will Pwve no-influence on the rest of the

sampfe, but the resistance value shall dot exceed 10008
i 8N S e ORT
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Meane shall be taken to ensube that the capacidor is not ioted
by direct radbation and thrat the circulation of the s : '
chamber is adequate to prevent the temperature from d«w»xud_w i
more thap..# B€uifrom the specified t@mﬂerqture inany noive
the capaeitor may be placed.

There shall be no permanent short 01rcu1t or open-ulrvuwa of thu
capacitor during this test period.

At the completion of the test period the apaci*br spall be olloved
" to cool under standard atmospheric conditions for fngoiur for n

time as indicated below to allow the. vhele of the copac tor to-
reach the ambient terperarure.

a) For tantalum capacitors b@tween 1h and 2h.
b) For tlumlnlum canacxtors 16h.,

The capacitors shall fhen be visually examined and electrically
checked, ~ , ‘

7+4.9 Reverse voltage : (if reguired by the ‘detail Bpeleleu¢0d)

An initial measurement of cap“01tance ohall be mude ao described
in 7.4.2 vefore the test,

Zeke9,.1 Cond:tlonlng. ~

o o - - o

The capacitors shall be subjected to ths condltlon, under
a) followed by the COﬂdlthne under b):

a) Test temperature: upper category tampeihiauve,

veoc’ tApplied voltage: 1) For solid electrolyte cupccliores,
2 dlrcct voltage 0,15 timus the
category’ voltage shall be cpplicd

in the reverse polarity divectibone

SE R : Co ii) For non-solid electrOTr ¢
: ; ’ capa01torQ, the value
given in the detail Sp

Duration : 125h. . .
by  Test temperature: upper category temperaturc,
..Applied-qoltage : direct voltage equal to the maximum
/ ' gategory voltage in the Tormvard

polarity dlnectlon.
Duration: 125h.

" 7.4,9.2 Recover ry
- The capacitors shall remain under the standard tMObpquﬁc
condltlon& for t@st:ng for 1h to 2h.

N v

Capacitance, 1cakdge current and tangent of Loss angle
shall be measured, and recorded.

7+4.10 " Charge and dlscharge test : (if required)

c-—--——-.-—---—---——-u--u-——--.-u--.a- - - - -

Test shall be carried out at the standard atmoephoric
temperature, Ruitable test circuit is shown in x.'“‘o 2 and 3,
7el.10,1 Initial mcasurhments /

e s S tn0 o - - -

_Capgcgtancekshall be measured as in 7.4.2,

Cont'd....i"/
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7e4e10e2 The capacitors shall be subjected to the nuuhee ol
cyclpr as g*Vﬂn huralr,rwach c%cle const"*ﬂ &

required leaving the charglﬁ? time unchenged in.order not
to exceed the maximunm pc“ml sgible heat g

capacitor, this shall be stated in the ﬁé%wil
The voltage and current wavefdrns acress o

capacitor under test : are approximately uAOMM‘Iﬁzﬁif

a) uha$ge |
Applied voltage: rated dire rt voltaga ‘
Internal resistance of 1ho volt e s0UrCe .wluﬁgzctﬁrnQW
‘serles “Fslstor~

as quulred for RC = 0.1 s.

Duration: 0.5 8. S A

b) Discharge
No voltage applied.
Discharge resistpp; 26 raoulred ‘for RC = 0.1 84
; Duration: 0.5 s. \ o :
+ Number of cycles: ‘ ' Sl o AR

o~
& iy

: PR
For capaaltora with rated vol*ape v ﬁﬁudv s A0

For capacitors with rated voltage Vﬁ)ﬂb@? winder cousidere
ation. -
7.4.10.3 Capacitors shall then be visually inspected =nd ncasured.

75 thaical and ‘lechanical tests

" Pe5.1 Robuotneos of terminations

- - - - SR W o o -

7e5e1.71 Ten61le test

The object of the tensile test is to detprmwpc the ohility
of terminaticne to withsfand the direct axial pulles likely
to be applied during normal asyemply Operauxon )
e e PEE A
The body of the componaﬁt shall be clamped uad the termmnan
tions loaded in turn'in their normal . position relative:
to the body in the direction of the axes of the terminations
for a perlod of 10 uecon&u. :

The ldading weight shall be as follows:

For terminations other than wire terminatiouns: 200
For wire terminations as given in the Table 20,

TABLE 20 - Dlameteru pf the wire termipations and corre sponding forces

e
Nominal area Corresponding dia. Force
(mm2) , {mm) 0 e annd
AL@O«.OE <0.25 1
05 £ 0,07 ' .?,7<d < 3 245
W07<A 2 0.2 3<d & .5 5
250 & W5 5<4d € .8 16
+5 <A <1 ? B8 ag1.25 20
1. a(a 1.25Ca Lo

LB L e i e e B e e Lol

»

C(Jl’lt‘d- s 0‘029
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¥

‘ g0
?,5.1 2 gegglgg teat_ggg_germxnataon ey -
" ' The purpose of tnis test is to deﬁ%rmlne the dbiii Yy of the
2 termlnatlons o w1thstand the bending likely to be

anplied
.durlng normﬁl assemblv Operﬁtions. ,

%

a) MgthOﬁ gf gest on w1re terminat1ons. The component “shall hove a load
equal to half of that specified for the tensile tnst,fco«Wy Svope
from each of its termlnqtion& and even in the dire ot
terminat1on the body of the component being held suen
cwive is 1n its normal position relative to the componuinte

The body of the component shall then be inclireéd,. re :
"s6 as to bend- the:.wire through 90 and returned to noras
entire action faking place in one vertienl plane, 8o
an angle of 90 and back shall be deflnﬁ as one baends

slowly,

ASEVE Y RE S 1.6 €1

When the terminations are so desizhed that the} ~ro ve kon in one
‘plane than in others, they shall be tested in’ the werkost dilrection,
_or seversl tests, each on a seperate sample. whull bo nndes

bonsecutlve bends. shall be in opp051te dlrcctlons.

Care hall be taken to ensure that the bend occurs at o poiﬁt Hram
from the point of ﬁmergence of wire or strip from the canacitor
and around a Fadius oft 0.75 mm. Suitable arrangemente to eunsure

. .this requirement AT shown 1n Fig 6.

6mm‘~mJ. L“” . i"( ;~» R

et s e e - eesgoman sty A H !
e , .
(‘ \ £ . |ELee S .€1 1 - ; st ‘: o -: 8
A CIBMCITOR s glgsiup - o

¥

COLLAR ‘ Lo et

v f FIGURE 6 - Arrangement for bend teSfA

‘b) Method of test on tag terminations:

“Wire shall be soldered to each-tag so as to permit Lo
direction of “the termination. The component shall be
tag:in its normal. positien relative to the component and
equal to half of that specified for the. tensile test Tpw ol
8uspended from each tag in turn.

i the
wihth the

S S Comt'dshss30

¥



The kedy of the component ghall then be inclined gradually, as.
%o bend the wire through 45 dﬁptne, in the opposite dirdets od, o

finally back Bhrough 45 dopre:* "to nn%mal. This opnritlon Jhr
«-‘ha dafined AB One bond. ‘ :

"

”735~q~5 gggfigguzg§t : (for axial termination only) T A

" 'The purpose of the test is to dct(rmlnh,+ne ab:llty of.

wire termination to withstand the twisting likely to b\
h'anplled during inspecticn or. serving after the . -componenls

have been soldered into an as%emulya o o
. Bach +@rmahﬁ+1on shall be b\nd through 9C at a point of Smm

, from the point of cmermﬂnce of the termination, The radiue
?f curva ?ure of the bend mhdll be ppprox1mutﬁlv 0.75
BEg.. 78) SE

i

MR q;

. lﬂﬂ&ﬁN»JT . L L
= "~ 0.75 R.DIUS OF BZND
~—~—r‘”]‘::( s o8 22
l
SR T G I‘LL. LI ELA.'TJ'}_____,/? . ' 6 : f’ .
TR : - Al Lueap wine |
’ ' o ‘ : !
e :  o ,IFIGURE 7A - Method of. Bending w1re Leads for uhb
YRR Torsion test
o ' CONTONENT UNDAR TES T 7
-——--»-—--.‘“”-"_ A 5kee o . IR
L%§.~.‘“‘ .),_}“:::%7""’"“ _[_Cﬁ:‘tl\%nztr o i
. , .- SRR N | ,
: " ‘ " :
e I " IGIDLY ﬂmLD ‘
itk g CHUCK. ROTATIRE THHOUGH o » iy
B & Roms THHOUGH H PADDED CLAP
ST 360 *
; J .
' s . ; . %

FIGURE 713 - Method of Twistinz dire Leads for Lw
Lo Torsion test (all dimension in m11llm%%=1§>

FIGURE.® ~ Torsion test on componeptp with ax1a1 1Lads

The free end 6f the termination shall bhe nlamped at a point 1.2 X0.lym
from the bend (see Fig, 7B). The body of the component or thé clamning
device shall then be rotated through 180 and back about the original
- axis of the termination at = rate of one rctation per five secondse’
'successave rh%atdahﬁ uha11 be in altcrnatp genbes. ! ‘

7 5&2 uolderlng
, ’7.).? 1 oolder&b;llty of terminations

-Mﬂhn.r-”—'”—-—-—n—--———---—-‘--—n-

[ 1

uwobions
L

"Thisg. teﬁt is to determine the ability of! component . ey
B 13 w&v'na511y, and ¥6 check that the domponent lt:uliv
‘nok: be damaged by asser bly uO]d“Pln?c“ e g

e
.

SR TontMeenn BT L
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; Bﬁu'
Method

7(3cldor Baﬁh tust7

The solder bath &hall have a-volume sufficient to ensure that the [
temperatur@ of the solder remains uniform when introducing the

r terminafjion of the component. The oxnoocd arca of the surface of tho
solder shall be r duced as far. as possible by the use of & sheet of
asbestos in order that the component shall not be heated by dircct

- radiation from the bath. A ” ' '

It shall be gitted with means of maintaining the temperature of the |
solder at any of the following temperatures. o

Componentm for printed wiring appllcutlome' 230”0
ComPOﬂPnfs for normal appllcatlons. 270 )

The surface of the bai“ shall be kept clean and br 1th,~amu
immediately prior to a test, a piece of 6046 tin~lend alloy

: (approximatoly of 12mm length and 1.6 mm diameter Y with a non
activated rosin gore, shall be dropped into the diddle of the batlh.
No other fluxing shall be used for this test.

Ais soon as the added solder has melted, the. component termination
shall be 1mmerncg 1 the direction of’its longztudlnal axis into

the bath of molten ag the test temperature. The duration of immersion
shall be 2 minutes sr.ﬂc~ + 5 >econds.

Wire turminxtlon,uhall be 1mmer99d‘1pto 6 mm from the point wherc thw
terminatien. _emerges. frow thes bodys Soldering tags shall be immerscd
up to a point 3mm beyond the place internded for the connection. of
wires or for half their Tength if this would result in a smaller
depth of immersions The terminations shall be examined for good
tining as ev1denccd bv free flow1ng cf the ;older, an wettlng of ithe
“ termlnatlons, , }
Components 1ntended for use or. prlnted wiring board ‘shall be mounted
on a heat insulating beard of %,spe01fwed thickness (2mm +g) 50 that
the components are. pressed against the board with the’ wire terminations
‘protruding through holes in the board. The underside of the board shall
then be placed parallel to the so0lder bath. For axial lead componentc,
the components shall be mounted on the board vertically with éne
end gf. the*compenent .pressed against the hole through which the
: asoeczated Wiy termlndtlonu vrotrudeh. The +erm1natlon from the
opposite end s ail be bent over and parullul to the side of the
component and shald protrude thromgh another hole on the board.
_ The.board shall. then be placed directly ln & Qu]dor bath haV1nw
"fhe temporatnre as 1nd1cated above. . :

&

‘7 5 2% P R951gtance to SQldcrlng heat"

-pu-.—-._a—-»-— - . - Y W S M 0

The object.eof the test is to 4« tﬂrmlne the dblllfy of a-
component to withstand damzapé during assembly oolderlng
ProcessesSs : A

Method e

* The terminations shell: be immersed as described in 7.5.,2.7 bhut at
350°C-for..a period of .3 - ‘seconds and withdrawn. The terminations
of components mounted on prlngnd wiring boards shall be immersed
at 230°C for & seccnds or 270°C for 2 seconds.

i
3
:
-l
,5
:
.
]

. Termination shall be immersed up to 2 +0.5 mm from the emergence
’ of the body using 4 heat shield or, the %erminations shall be
immersed up to 6 +O mm from the body and no heat shield uhall
be used. 0.5 .

: : Conttdanad2
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?.5.3 Rigid change of temnarat

- W e A S5 o e 008 s e e g S B .
The capacitors.shall be aubjpcfej tc the test' PP T R 2w
for 5 cycles. The duration of the gxposure st esch t‘mn r suro
1imit shall be 20-minutes for tantalum capacitcrs, ad miiie
or $h.for alumininm electrolyte baracltor“, &8 ﬂh001;¢km in the
relevant specificutions. : -

Recovery time:

Aluminium capacitor :~ 46h ,
Tantalum capacitor - between 1h and gh

7 Sub V1braf10n

To detcrr1nc the nbllltv ‘ot capacitors to wlth tdnd araeiiie
severities of vibration, '

The test shall be carried out in ac cordancﬂ w1*“ tes FC

Procadurg Bq_, IEC Publication 68~&-64w1t CEne fullow1“g 16t55 T8,

SR A R T T A o
a) Mountlng , : A o
The mounting metbod ohall be a8 prcscrl,ed in the detail
'Spec1fleat10n, For caracitors with axial leads. and intcodoed to
be mounted by the leads only, the dgistance between Lhe body
and the mounting p01nt shall be 6 + tmm.

s

.b) Conditioning

3 )
-

The seterity shall be one of “the follow1ng ag” opeCiflLd AR
the detail specification:

te . :
Sl

. TABLE 21 - Vibration severities

. o -
ot R
’ 3 . > .

ﬁ?r@quency fimplitude or acceleration ‘ Duraticn.
(Hz) , {whicever is the lower - (hotire) **

| I accelmratlon) ‘ e

T;or- 500 0.75mm or 10g o ‘»ﬂ3 g g'j

110 - 55 0.75mm or 10g | 3x2_

fo-55 | o35mmor 5¢ ©3'x 0.5

{Zo - 2000 | 0.75mm or 10g ‘ ' oz x @

¢) Final weasurements

Capacltance shall be measured and recorded after the tes t.

7,5.5 Bumg_test (not required for tantalum capa01tors)

g

RS

To determine the suitability of capacitors for dppllCOt]OﬂSJw
.. where they are subjected to prolonged bumplng aﬁd/or to assges
their structural 1ntégr1ty. ‘

Thig test shall be carried out as prescrlbed in. IBC public. tion
68~?—?° with the following details.

The number of specimens $ha11 b@ not 1eqs than 31x.

X LT, ET
[T, i

‘a) Mounting

«Phe method of mountlng shall be as proscrlbed 1n the dc* ......
‘ speﬁxfioatlon‘ R e : SR

s coht'd;adszi
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3
b) UOnditioning: Depreu of sever%%@y
e o L
1000 humPH for mevevalﬁhurpoue prade copeiuonss
LOOO bumps for long~life grade capacitor:
- Accelevation 4Og. :
Duration of pulse & ms.

¢) Final measurements
o Capacitance'shall be measured after the tost,.

Z+5.6 ,llmatlc sequence

 Tests Oh&&l be carried ovt as described in TeBeol vl
folloW1ng ﬂetalls,

7o 5-u.1 ‘Rer alumlnlum capa01tors

.q—-.—.qa o o o e 9 o e 0 e s

oo the

a) Low alr pressure
The 1nit1“5 measurements are required,

Gonditioning: - > .
- ~ Air pressure 85 X 10 Pa 6
Ambiant tempersgture range 15 =35 C

/ Duration 5 min. C '

! g . ) > . » : B 4 X
Durang the last minute of conditioning, the-rated direct
- vodtatage shall be-applied.

7.5.6.# For tantalum capacitors

- Ty e Y U SN S Seh WA T e St e e Yo e o

i) Drz heat: No final measurements at high teupcr.ivre

cowe. .. are reqalrcd. o
ii) Damp heat, accelerated. 1 cycle. <
11i) Cold. ’

. No final measurements at- 1ow temher bure are roguired.
: 7 'iv) LoW air pressures " S e e
: Not appllcable : : :
. v) Datp heat, ‘accelerated renmzining byLlJmc” o :
: ~F1v&.cycle for_categories -/-/56 o -
One cycle or categories =-/-/21 o o

f " vi) Recovery: Duration between-lh and 2h. - - - - oo
7.5.6.3 Method” o S .

7.5.6.3.1 Initial measurements

The measurements prescribed in the detall spceilficotion
shall be made. ’

745 6 3 2" Dry heat

Thevvapac1tors shall be subjected to test ol LiC 68.2-2
(1974) using this appropriate degree of sewerity of upper
category temperaturo for 16h.,. ¢ '

While still at the specified, hlgh temperature and ot the
end of the period ‘of high, tcmp erature, thd measurcements
prescribed in thedetail specification snatl be madee
$.5.64.3.3 Damp heat, accelerated, first cycle S

.-—-———u-q..——-“a—-—-.—- ——— - S -

’

The cppicitors, other than-those of cutegorics -/=/04k nnd
-/-/A shall be subjected to Test P ol L;G L8uia30 for
one cycle of 24,

" After recovery the capacitors shall be szubjoctod dimuediately
to the cold test. .
v $ l+

e =
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705-603oq Cﬂld
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The capaciftors shall be subjected to tezt A. of IEC 65-2-
using the appropriate degree of severity.

While still at tne specified low temperature zgpe at’ the end of
the period of low temperszture, the me asurements prescrided i
the letall specification.shall be made.

[

.\
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c
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Low air pressure

The capacitor shall be subjected to text M of TEC 68-2-13 usin:
the appropriate degree of severity prescribed in the detail
spe01f1catnon. . ’

The detail specification shall pr "scrlba~’

i) duration of test;
ii) temperature;

iii) degree of severity.

Whlle still at the gpecificd low pressure a dlrect voltd
shell be applied as prescribed in the detall p@lelCdthD¢

- The value of the-test voltage will depond cn »ne construct.-
1cn_of the capacitor, and shall be agreed upon between the
customer and the manufacturer,

After this test the capao1tor shall %atl&fy the reoulrementu
of the detail specification,

7¢5¢6.3.6 Damp heat, accelerated, remaining cycles

-

The capacitors shall be uubgectcd ‘to test D dfkiﬁc 63-2-30 the
following number of eycles of 2k. : :

TLBLE 22 - Categoriev and Corres pondlng No. of uyclﬂu

for damp accelerated test

Categories ‘ . Number of cyclzs
~/~/56 s |
-/~/21 1.0 o
' { -/=/10 ¢ none o
o -/=/0k i - : none )
Ve/=/0k : none :i
p i .

74546, 3 7 Final measurements . - i

i) After recovery the capacitors shall be visually examined.

ii) The measurements prescrlbed in the detail spe01flcatlon
shall then be made. : .

COnt'd...o.&Bs ‘
P



Pe5.7 Seallng

~To deterrmine the effectiveness of seals of - coppeltors not
completely filled with impregnant. ; .

test @ given

e aohtgthte end of the climatic sequence, socling
sY all be apnkied or to“ fekii-H

f;ﬁ’iﬁc publlcatlon 68-2217,

a) C ondltlonlng =
letho® 1 or 2 of gas lo»kﬂpﬁ test shell B oud or ony
other suitable method agreed upon betuwewn cigborsr and |
manufacturer, ' ' "

b) Recovery

The capacitor snall be removed from the 2ivad

to remove excess ligquid, and ther romaiun und
atmospdvrlc ﬂondwtlona for recovery for winly

7.5.8 Damp_heat, steady state v

shaken

shondard

”

The purpose of the test is to determine the suft-bility
. .of ecapacitors for use and stor rge under coul7t oni Qf high
. relative humldlty.

.

The ecapacitors shall bb qub1e tud to tost J_ of ILC
~ ¢ publicatien 68-2-3 (1969) using the degres OF sevarity
© eorresponding tb;the‘climatic category of the copacitor.
The voltage-proof test of 7 b6 sball be curricd ovt at test
‘point A only using the rated voltage v itl n 1) win. after
removal -from the test chamber, - .- S

v

5 841 Flnal 1nSpection and" mcauurements R

o——-——--—-—-- -—-.—..-m.-—--—-.w-.-

The cap&cxtcrﬁ shall be inspected and mu_nu“uﬂ ;ftér the
test. ” o

v

7.5.9 Adh951on te t (only ﬂor tantalum caphc1bor' if‘apﬁlicable)

Unless otherwisé ‘sppecified in the detail ﬁggCifiCﬁﬁion, the
capa01tors hﬁ?lowbe mountﬂd as given bumo

+erm1nhtlonu and in a 11ane Uarnllel to U

7 5.,.1 Movnflng
~Capacitors “shald be mounted on a suitod]
mcthod of ‘mounting will depend on the ¢

The Mubstrate material shall not affecet i~
" test or deasurement., = e .

19

, the

“of any

The substrate“wﬁell have surface maetalllized o
- proper. ‘spacing to permlt mounting, of cawwcvhoc~
proylde electr1cal connectlon to capac:tnu"

A typr 3 ,rate ' shown i, M

- ) et
R I

Cont'docg .36
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FIGURE 8 = Mounting -
If another method of mounting is used, the method. shall bc cloarlsy
&éscriﬁed in the detail specification. -

’ When the qagﬂ01tor huve metallized termlnqtlon areas suitable
for reflow solderlng, the foilow1ng mountlng procedur@ aﬁﬁllus‘ -

~a) The solder used in preform or pasteform shall. be sllverh _
(2 per cent mlnlmum) eutGCtlc tln/lead solder togetne vith o
non-ao¥ive flux. =~ : : e C e

b) TPhe chip oapa01tor shall then be ‘placed across ‘the ﬂeu‘*liutu
land areas of the test substrate so as to make aont»ct bc»wnen
chlp and oubstrate lnna areas.

c) The substrate shal1 thert be placad in or on a. spltfblbnhcqm
tronsfor unit (wolten sclder, hot plate, tunnel, ovem, ttcs)
The tempgrature of the unit shall be maintained betweon 230 C
and 2607 ¢ until thr solder bend but for not. 1cnger than 1080 7
NOTES-

P

< 4 = Flux shall be removed by a suitable oolvont treatmbuv,

A1l subbequﬁny handling must be such.as to awoid’ con¥111
Care shall be taken to maintain cleanliness in test  ch:
and during post- tcst measurements.

2 « The above mounting procedure also comprises a re31st%uce to
soldering heat test. The measurements of electricel paramesens
. are therefore repeated after the mounting process. '

T g

,5'::‘ B v 4 ' ’ . R AV.,*C.Ont'dV.V033:7‘
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Pressu re relief: (only for tentnlum capacitor if it s on liceble)

."UnlEoﬁ otherwise > specified Ain the detail specificntion or «iovecd
upon between cus tom@r and manuf;cturar, one of the io“fdxiwg,
threc tests shall be aprlied in order to test the presgice
relief device of the capacitor,

o

AN

' 70)010 1 aqen teEt

A o o o e

Appllh vpitage: alternsting ‘O]tﬂ?t with rym,s, volus oo
exceeding 0. 7 times the roted direct. voltage.

Ereauency of. the sprlied” vcltapf 50 Hz or 60 Hz,. ‘
Serics resistor: R = O. 5 tlmbb “the Jimbedance of the conuentor

at thé twu* frcquxncy.

v7.5. “O'C k ,dOCQ tﬁst

 &pp11ed VOItdge' dlrﬁct veltape = pllod in *ho r»*cr:s
d1r&¢tioq; -of an ampl:tudo necessnry tc\produce a current
of 14 o gam.»« M ‘ '

R TR Y

7.5.10.3’Pneumatic tast St

- - s A g " o

Applied pruematic pressure: g£ag pressure introduced Trom
outside shall be increased =t a rate of 2 x 10% Pa/s
‘contlnuously.

|

T Characterisgggs at hlgh and_low _tewperatures

- -~ ——

7+ 5811, 1¢For alum&nium ~gapacitors

R e L i N i b

The capacitors shall be. bubJCCtGd in turn to the pruccuv:us

-+ of the dry test B  of IEC publlcatlon 68-2-2 for 16n uslag

; thﬁ degrae Qf sevgrltv of the upper category témm&m‘ture‘”
. . cold test A of TEC publication 68-2-% for 2h "Using Ml fﬁ

’ denge off - s%verxtv\of the lower - temp@rature ».,__ﬁ:
e N i ‘
The capacitors shall bve nebdured . Atn 7 C Tow ba@grorgw
';; b§rpera&nresﬁnd upper category t@mperature. ‘ ' i
R T . . . L ) .

7 5.31 For téntalum cagacxtors

. - - -

4 -

The capa01tance, the tangent of loss angle 4nd thc J(.MJN
current ‘shall be" measured at 27°C, low category. tewneyiur
and upper 01tepory tempeerure.\ N -

745 12 utorage at hlgn temgerature ‘ ' .

Tbﬁdétnrmine the suitability of capacitors for use cnd st
under conditlons of hlgh temperature., "

Teut B vof IEC publlcatlon 68~2-/ shall beé da}riéd'ou% TAth the
following. datdlls. ST

ondltxenxng upper categorv temb erature. '
Duration: 96 + hh. A : { , . e
7 ;.1? e Recovery . E AR o : C o T

- o e o

Temperaturp —'otandard atmospherlc condltlons for testing
Duration -~ noct less than 16h.

7.5.12.2 Final measuremenf&

o w. — ar —

Capacitors ‘shall be visually examined. Capacitance, lealkupe
current and tangent of loss angle shall be measured nnd
recorded.

7e5.13 otorage at_low temperature

- - -

To determine the suitability of capn01fors to use and atiove

under conditions of low temperature,

Test A o? IE publication $R-p.1 shall be carried out with
o ? a' L
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The Cupa01tors shall be stor,/at - QC for cither a perlqd of 4h after
thermal mbablllfy has been rfmCh@Q, or for 16 h, whlchever 1 tha shortex
peripd, . : T

"o ;1‘,_;\
After recovery for 1oh, the capacitoru shall be v1quqlly examxned unu
lectrlcally weas ured,

-7
e avas. *f

e

841 Nﬁmbgr of samples for type tests

To obtain type approval, the msrufacturer or unpller wn“ll furnish
to testing authority 3€ specimens for sach type.- ~

Gele oelncflor of samples I

+

The samples shall be seleeted a2t random from repular proﬁUngon
lot s ‘The .samples shall be representative of the range . of- Vaﬁuéﬁ

of the type undey. consideration. Samples @ball eqmprise quﬂﬂtltleu
as egual-as possible of the largest and the smallest casd ‘size-
specimen with the lowest and the highest rated’ voltag»s., Yhen
there are more then four case sizeg, and intermediate case size
shall also ve chosen for testing. TFor each case size, the sanpled
with the highest voltage as well as those with max1mum voltage at

L

its highest caprcitancc shall be chosen. L o '*:K;s

NOTE ~ & capac1tor subgectod to t;pe tests shall not bc used in’ Lqulpnent
nor be returned to bulk &upply.
R 2

Be1s2 In;m@matlon regarding &ampleo .

411 relevant information regarding comp@nents shall be furnished
with the samples., Any subscquent changes in the design, construct-
1on, material used or manufacturing process of: approwaﬂ‘ﬁampqnmntu
- shall be!brought to the notice of the testing authority, who may, .
at theiy discretion, . call for fresh sampl~c embodying thége chenges.,
;aé,,All taformation given to the testing ant nrlty,by the ‘manufacturer
©»-or supplier’ in connectitn with type approval 5ball ‘be tregted as
oonfideritidl and shall not be dlvulpﬂd without” th» consent of the
?éﬁty concerned.

RS

)

o2 ¥ Saﬁgl;ﬁg for acceptance tcsto_
CJ¢2¢ 1 Lﬁt ‘ !

. All capac1tors of the same fype, category, grade and rcutlnq, ment s
"“faetured by same factory under the same condltlons of ‘manufacture
shall constitute a lat.

8e2. 2 S&ale of sampling

8‘2,@p? The - number of sample'~ to bz sclected from a lot shall bc in
' aCGOrdance with Tableb 23 and 2k, : R

R

TﬁBLE 23 - Sample Sizes and ur1tor1a7‘or Acceptoncc

Lot size = s f,‘” ‘Sémple‘size D ~Acbe@tén¢e”‘
" R o vt R | _-number g

Up to 25 , 5 : I _—
26 to 50 SRR S 8 , 0 ' {
51 to 90 ; 13 0 S
91 teo150 ' 20 1
151 0280 ' 32 1
. 281 t0500 50 2 :
501 and above &o 3

~ p— Cont"d...-39 d
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'TABLV Zk - Crrgz ia for acvenianC@ﬁa 10&

,:,, .

Lot gize Sample size Aecepitonca
, S o . number
Up to 150‘ ' 3 0 -
504 anﬂ above 8 1
% 242.2 The samples shall be selected at random. Ia order to enswre
k . randbmaesa of selection, random number table o~ riven in

SLS L42P  shall be used.

B CRITFRIAN FOR CCNf@BP£1~

: ﬁpie\ftﬁﬁﬁﬂ pa sses th‘ “test or testa to ehich 1t is

;subgected. In such a case, type approval shall be given by

the teétln?;authnrlty anlong with a detailed test report
ﬁpee;fylng“the Val1d1ty period for ‘the approvale

'NOTES - a) The perlod of Vﬁlidltj will normally be thro‘ YCarse

) The Qtprage (normal) test is a prolonged one extending over
nénths and, therefore, it may not bé practicable to wait .,
for the result of this test in case of a pPovisional.
type approval may be given on satisfactory completion

: of other tests subject to confirmation after résultis of -
St the $torage test, .

and revtestlng o o e .

n-’n-—--q- - T
of Type
ed aud

3Réﬂ Etie

- anaw

{“fn ‘case bﬁ fal&ure in #ny one test, the roqulrrHCﬁtn
pfrovai may be condidered as not having been satiufie

sampies not exceeding the original humber’ may Yo colded
levents couponent

‘ontthe tonts

wuwmnmied

oY £0. undergd r@peat tests as required by the re
Speclfacatlon. In such cases, a detailed report
carried out shall be furnished. Fresh samples muy ae
~after incorporating in the components, any modific
considered necessary. The specific test or te:
out on the fresh samples shall bve decided by the te
. authority who may. wish to carry out all the vcﬁavpc
whether or not ‘the earlier samples- paaqed these teste - aira ly)
satisfactorily. If, in the repeat tests’ wo %13bje,¢m;lart beccurs,
the type shall be considered to be eligible for PNl ..

cests

9+1.2 Maintenance of type approval
At the end of /the validity periocd mentloned in }.1 or e 1li
if necessary, the testing authority may call for frouh o
for type testing for the purpidse of maintenance cof

, approvals mffﬁ,,,h'i~- e ‘

9.2 Criteria. f@r conformity to acceptance tests

The kot shall be declared as, conforming to the requireuments -
- of this ﬁpe@ificatlon, if the follow1ng conditlon ore !
satlsfled‘4

i *

¢ X | | Cont'des ¢h0
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9.2.1 The number of capacitors'ﬂot conforming to the requirements when
tested as in 7s1.2.1 is less than or egual to the corrésponding
capacitance number piven in Table 23, .

H.2.2 The number of capacitors not conforming to the ary one or more
requirements when tested as jin 7.7.2.2 for each sample is less.
than or equal to the corresponding acceptance rumber giwven in
Table 2k . . : S :

. APPENDIX »

ME&EURENENT OF IMPEDANCE OF FIXED CAFACITORS -
4.1 IMPED.NCE |

AedsT The”basig*méﬁﬁoéfoiAMQasurement ofiimpe&ance of = capacitor is to
pass a known current through it and to measgure the voltage

- &aCrogs ;t..At”fnequepcies of 100 kHz‘or,less, this is relatively
simple;y “but. st higher frequencies, care is necessary by the use
of coaxial cables and screening to avoid spurious coupling.

As il The‘baéic circuit diagram is shown in Fig. 9.

A-1.1.ﬁnThe‘impedance of the capacitor be given by:

7z =-R + 3 (wb - | ) .
c -c TTg | e— :
g wC
= R + X
- K,
Where * S
‘ Zc = impedance of the capaciter at the frequency of measurencnt
4jR6 ygy@iiecxive,ser;es resistance,of,the capacitor;
- w = 2xf,f being,the'fréquency of,ﬁeésﬁfeménﬁ{iqfﬁ“f57l{~fiﬁ
. = ¢nductance of the capacitorj and
_— ' C = capacitance of the capacitor at the frequency of
\ o measurement,. : f
Using the notation of Figs 93 v
~ Coin
I, = .
N m R+
er 5. ¢
: v
- 6
=1, 4 =
R+ Z
, 8 C
%ut Rg
7 =
V, =
in Vout

This equation can be ﬁsed to determine the impedance at any frgv'

Cont*dee h1ﬁ 5§
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cmcraror, | T e
& ; l vomunu IR
L 1
¢ J(HIGH 1
1
-
1 Y, LD
T ﬁgwé !
capgeitor under test '
= ncn-lnductlve resistor a“prox1mdtely equal to the

output impedance of the signal gcnor&tor
(normally 50 or 75)

="op€leled length (formlnal #ire and body) at which
~megsureme ent is made. :

=  voltage output of the signal genera +tor with the
measufing circuit connected.

I,. 0 = voltage in the measuring.circuit.

‘1volt¢eg maasured across the capacitor as 1nd1c‘tcd
by the electronlc voltmeter ‘ L

e

qi Determxnatxon of Impedance, Beson&nt Frequ ncy,or

< 'v

. o Inﬂuctance of Capacitors
s e T “aopennifE

P 4
:

”chédﬁle fbriﬁvpélﬁésts '

1 For. ﬁlumiggum capacitors | _
The cqpac1tors shall beo subjected to the tests according to Table 23

‘and in-the order piveb.., e

After the completlon of the to"tu in Group I, the sample shall
be lelded dnto: six part Whl”h uhall be tewtad as laid down

under- Gnaup AT 4n,Table 25+

¥,

Cont'd...1+2



RN A | .,
df type tﬁsto for aluminium cupachtors
e!’ ‘Hv “ o . . ‘? ‘»‘ v - " e s e i 'n. N .,’- - . B .i-:aumf ,‘;-- 5 .
- Broupi Sample part . Test lSubeclouss - S
& Q ’ : ' ,{ I this shd. R |
Ay s oy . Mot e A.;l'...*A.,A,..a....,.*.....'.L' —_
- T} A1 items | Visuwal exumination and checlt y 7-) ’
- | .| of dimensions. ) N
NE © - ] Leakage current } RPN
T T ‘ Capacitance ~ L ,.Q.“
2 » Tangent of the lQnL angle, . ‘7.4.}
. 4 Impedance (if zequired by Tolbali o
e the detail 50901f1u1t10n) R ) o
- S _"‘ ; £ ¥ LR e e ""‘"*“""‘.""
a . i i ) ) ) E . R ) v, X 4
AT . f First part |. . : oo T
S Firet half (Robustness of terminations - 7541 e
v : . (Resistance to aolderlng next | Va3,
T | (uolderab&11ty of terminations. Y PUTE- P
S | (Rapidq change of tempcrature , 70543
. o : (Vibration [ 7e5eh :
: -7 d \ s e
s ~§°Qn» half ‘(Bump ’?.312
-] Climatic sequence . f} 70 ELG
Damp hest; steady state | den8
1 ‘Enﬂm‘hnaé TR - B 20 T ;
e f . AQL‘L% »
- Surge ’ ' | 7.4e7 )
Reverse voltage(if applicable) T T ea G »
Pressure rellef (if applicable)l = 7e5.10 ‘
p " . S DRSNS, ¢
utnrage at upper category tem.
s . perature . S 745602
Segend half‘ "Storage at low:. tempcraturo ] 7.Bs13
] (for non-soli® electroiyte | o
capacitors only) B
_iwﬁﬁ‘part"7 Gharacterlstlcs at hlgh and 1ow SR
Lk .| temperature T 7511
“ Charge and digcharge(if applical’ iy
‘ ble) ’ é ) v ' 7. .10 !
[P S .,.u....‘«.-a..:'.i
OIE = An interval of not ricre than three davs is acr*ltved betwecen .
' J&ﬁy of the’ taatsain the c¢limatic. Sequencc excoent that the
oeold tﬁ&%}fh&ll be ‘impediately after the IbUOkava\L.Od fer
Wh@‘flrst'eycle of the accelerated ddmp-u-,t tests .
talum capacitors - -
rs shall be subjected to the tests in sccordance wij@;
8 LOW - &nﬂ in the orde* given. N 5
'éy the comp¥etion of the tests in Group L., four svocinens shall N
aken for the s&ld»rablllty test (Group I)e The remeinder of the U -
% ‘is then mounted and’ measured as’ required for Groun TI.L ohd o
! _ dixide;vintn four parts which aré tested ii acoord lics

m‘:th %m

i

. i
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