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We herewith would like to submit our drawing No. SQR—g 188

as following reason.
Would you please give us your considerations.

EHEBREOAR
The purpose for submission
i} 25} E N F (IHEES
R e a s o n s Main content (or Points of difference)
o
New parts

O BfEFERICEIEEEE
Specification change according
to your requirement

O BEHAHREEICEITE
Modification due to our
specification change

O —MELARERR2D%

There is a difference from your

specification
O o

Others

( )
FE i P

The time of effect
o R HEEE LY

The order after specification sheet is submitted.

O FSEITHLEE S TREET,

To be discussed for the mass production separately.
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TN =0 LEfFEa T UV ERE (RVD ¥)-x"]
ALUMINUM ELECTROLYTIC CAPACITORS DRAWING  [RVD SERIES]
1. B4 RVDYI—X {F o T NI =y ABREaF oYy
Description RVD series Vertical chip type miniaturized aluminum electrolytic capacitor
2. A7 3V IBERmHE —-55C ~ +105%C
Category temperature range.
3. ERBERCI—VEE
Rated voltage and surge voltage.
ERBE (V. DC) Rated voltage 25
P—TBE (V. DC) Surge voltage 32
4. BRI F— 1ITRT,
Electrical performance See table 1.
[#8— 1] Table 1
55 HE Lica- HE Tk
No. Item Characteristics Test method
1| W 25 u AT FEEFZKQEZE U T, EREREEZEML,
Leakage Not exceed 25 u A 2 53 DEEHTe,
current BIEREE : 20£2°C
The rated voltage shall be applied to the
capacitor and its protective resistance which
shall be 1kQ.
The leakage current shall be measured after
an electrification period of 2 minutes.
Measurement temperature : 20=2°C
2 | ERWHESE | —20% ~ +20% B : 120Hz=10%
wEE BIEREE : 20£27C
Tolerance
on rated Frequency : 120Hz +10%
capacitance Measurement temperature : 20+2°C
3 | HEADIERE v 25
Tangent of
loss angle tan § (Max.) | 0.16
#ooH B & B R
Drawn by Checked by Approve by e oL I — Bk 2 == 7
~TY - S o SQR-g188 | 1/i4
YRR, ELNA CO., LTD. CAPACITOR DIV.




ELNA—

&5 HE PERE HERF ik
No. Item Characteristics Test method
4 | TR B THBBELT 105 =2°COIERRIC VT, EHRY SLVBRE oy
Endurance Leakage current | =Initial specified value. FrHERL, EREELAREFOY— 7 HE G
AEIE) OFD, EREELSE UL RDEEMNL,
BEARELE | RRIOMEDOE3 0%LR 2000*73REREIEE | EEVERIBICI~2BFRIE LT
Change in =30% of initial measured value. HET S,
capacitance
The capacitor shall be placed in a circulating
HERAOFHE TEIRBIED 2 0 0%LLT air oven at an ambient temperature of 105+2°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
SMBL ELVEREPED bhiv, in table shall be applied for a period of
Appearance No notable change to be found. 2000*73 hours.
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 | BEEATRE | BILER MHBEELT 105 £2°COIERMICANT, 1000 SRERIEA T
Shelf life Leakage current | =Initial specified value. BHEFRICERESY, a5 U ESREIEDS
ZBEU T, ERBERCS UWEREES3045MEMZ .
WEARELE | RBRITOMEDE3 0%LRN Wi, BHERARIT 24~ 48FEMEI A L7 BIES 5,
Change in =£30% of initial measured value.
capacitance The capacitor shall be placed in a circulating
air oven at an ambient temperature of 105%2°C
HEEAOTFE TIHIRAEMED 2 0 0% LT for period of 1000"*§ hours with no voltage
Tangent of =200% of initial specified value. applied.
loss angle It shall be subjected to standard atmospheric
condition of 20°C and the rated DC voltage
M3 ZLWEERED LRV, shall be applied through the protective
Appearance No notable change to be found. resistance for 30 minutes, after which it shall
be discharged.
Tt shall be subjected to standard atmospheric
condition of 20°C for 24 to 48 hours.
6 | WERD BEE | IWES THHEELLT RBREMERCEIESRMF
(KB Step | Leakage current | =Initial specified value. Test and measurement condition
Characteristics 1
at high and low BEAR TIHEHEAELN BE | BBNEE -
temperature Capacitance =ZInitial specified value. Step | Test Time
temperature.
BEADESE THIFEELT
Tangent of SInitial specified value. 1 20+2C —
loss angle
2-1| ~25 -%° 2 B
Bpg AV E—F U R (EVF) h
Step Impedance ratio (Max.)
2 2-2 | -40 -3°C 2 B
EWEE ) h
Rated voltage | Z-25/Z20 | Z-40/Z20 | Z-55/720
2-3 | -55 -3°C 2 B
25 2 3 3 h
BEE | BESESLE | BREL1CBUTIEDCE 2 5%UN 3 105 *3°C 2 WA
Step | Change in =25% of initial measured h
3 | capacitance value.
A E—F U AORETERBEEERCL S,
HRA OER BB EUT BEEIR120Hz £ 10% & T 5,
Tangent of =Initial specified value.
loss angle Measurement of impedance to comply with

resistance substitution method.
Measuring frequency shall be 120Hz=10%.

ELNA CO.

]

m/V*f‘b‘%Eﬁ%D*j:

L
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&5 EHE HERE HEAFIE
No. Ttem Characteristics Test method
7| RAEmEME | RNER THHBELT BB 1 % 250°COBMR_LIZ30RHE L 7otk
Resistance Leakage current | <Initial specified value. FIRIZ 1 ~ 2 BRI LAIET 3,

to soldering

heat HEARELSE BEREOMEOE1 0 %A The terminal side of the capacitor shall be
Change in =10% of initial measured value. placed on the heat panel at 250°C for a period
capacitance of 30 seconds.
And then it shall be subjected to standard
ERAEDOERE FIHRBED 2 0 0 % LN atmospheric condition for 1 to 2 hours before
Tangent of =200% of initial specified value. measurement.
loss angle
S ELWAEERED b,
Appearance No notable change to be found.
8 | RIEMECER) | BhER AHBEELT BEA022°C, FERREO~SUDRIBIZANT,
Damp heat Leakage current | SInitial specified value. 240+ SIFREATHER., BRCERER, ovF

(Steady state)

BEARTLE | HBRAOENL 1 5%LUN

Change in =15% of initial measured value.
capacitance

HRADER THHREELT

Tangent of ZInitial specified value.

loss angle

4= ) FZLVEERED by,
Appearance No notable change to be found.

Y IESIRBERREB LT, ERBERECELY
ERBEZSREMNL, WIZKEL, FEEREBT
24~ 48FFRIAE L7 B HIE T 2,

The capacitor shall be placed in a circulating
air oven at an ambient temperature of 40%£2°C
and relative humidity of 90 to 95% for a period
of 240%8 hours with no voltage applied.

The capacitor shall be subjected to standard
atmospheric condition of 20°C and the rated
DC voltage shall be applied through the
protective resistance for 30 minutes, after
which it shall be discharged.

It shall be subjected to standard atmospheric
condition of 20°C for 24 to 48 hours.

o ol — R R
LTD.

ELNA CO. ,

SQR—g188 3/24




5. HEMRAROMEEE

R 277,

ELNA—

Mechanical performance See table 2.
[£—2] Table 2
5 =HH i BB
No. Ttem Characteristics Test method
1| EEERE ENE THHEMELLT H SRR EVERITIRATERT U, BIE(TE

Strength of
solder joint

Leakage current

=Initial specified value.

BEAERTLE | RRHOMEOE 5 %R

Change in £5% of initial measured value.
capacitance

BRADOERE BB ELT

Tangent of ZInitial specified value.

loss angle

T DA WFDHE, BHBPENTL

Others No shaking, loosening of terminal.

RED D OENO % 10 1BBIMZ 5,
AT - T2 FARE -3 2 LG
HRERMFIC LB,

The capacitor shall be soldering on PCB (Glass
epoxy radical board) by ELNA recommended land
pattern and soldering condition.
It shall be pushed from side (Arrow of figure
below) 5N, 10%1 seconds.
2T Y
Capacitor

—_]

%

AT Az % VIR
PCB{Glass epoxy radical board)

2 | IEAERTE | BRELEEZAET, EEOEEFREOSHA LT LW WRATEOFESE  HB0A 7=k H63A (JIS Z 3282)
Solderability BRATETEDNTNE, T7Z v 7R 1wy v(JIS K 5902) Oxf/-v(JIS K 8101)
BRE Loy VERHK25% LT 5,
At least 95% of circumferential surface of the dipped | IZATEDIREE : 230£5C
portion of termination shall be covered with new EDTEERE 1 240. 5
solder.
Solder : HB0A or H63A (Specified in JIS Z 3282)
Flux : Ethanol solution of rosin,
concentration of rosin is about 25%.
Ethanol (JIS K 8101), Rosin (JIS K 5902)
Temperature of solder : 230£5C
Dipped time : 2+0. 5s
3 | I=E BEAR BERP., AEERETEL TV, WRATERHT RRATERT RS R
Vibration Capacitance RBAETE., BREONSHRESES ZMFC LB,
HES ) BEFREER X Y, ZOEWCEARIFHEIC
& 2R, B omER
During test, measured value to be B 1 10~55Hz EE 14518
stabilized. (when measured several =% : 1. 5mm
times within 30 minutes before HUmEE Hma L
completion of test.)
Soldering : ELNA recommended condition on the
SN EZLWEERED LN, soldering process.
Appearance No notable change to be found. Direction and duration of vibration
: 3 orthogonal directions mutually
BEFEELE | RBEIOED L 5 %L each for 2h, total 6h
Change in £5% of initial measured value. Frequency : 10 to 55Hz reciprocation for 1 minute
capacitance Total amplitude : 1. 5mm

Voltage application : None

T oL R e

ELNA CO., LTD.

SQR—g 188 4/24




ELNA—

6. ERY SVER

Rated ripple current

ATV OER Y TAERE. AT ERBREC VTN CEREERMA D BESTHALS B
BRY IAERERL, BESBRPICRLET,

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

as listed for each capacitors shown in standard ratings table.

TER U 7B

Coefficients of frequency for Rated ripple current

A ()
Frequency 50-60 120 1k 10k 100k

AR
Coefficients of frequency 0. 50 0. 50 0. 75 1. 00 1

7. BEEME

Relevant standards

JI1s C5101—1, —18 (IEC 60384—1, —18)

8. BREIS

Correspond environmental

ZOBEETE, 887 U T, RHSEFRUVEEERSITHRIE LT3,
The products were Pb (Lead) free products and conform to RoHS Directives and WEEE Directives.

9. ®R
Marking

LEIITEREE., ERBPESE, B, RO, BSER o— A/ —XEBICEES 7 ICTHRERT 3,
The capacitor shall be marked with Rated voltage, Rated capacitance, Polarity and Date code.
And the top of the case shall marked in black ink.

R
(Marking) $6. 3
BlEEH o — F(9=20194F) Date code (Year and Month) (9=Year2019)
9gD o J — XEE (D=RVDY)-X") Series code (D=RVD series)
100 ERGEARE Rated capacitance
2sE BIYEEL () Manufacturer’ s mark

i EREE Rated voltage
wE (BEERT) Negative polarity

By A = K Date code (Month)

AE Month | 112|345 |6|7|8]|9/]10/{11 |12 ARETIE Factory

R Code AIBICI{D|E|F{G[H|T|J]|K]|L]| e =rr—ikslStt FHEITHE
ELNA TOHOKU CO., LTD. AOMORI FACTORY
a|lblcldle|fig|h|i]jil|lk]|e|—m=Ar—Yoyrkistsd
ELNA-SONIC SDN. BHD.

min|lo p|lalr|s|t]lujv]w]| x|« Z=voril—kXett

TANIN ELNA CO., LTD.

= oL — R vk SQR—g188 5/24
ELNA CO., LTD.




ELNA—

10. WERSOHELS
Example of code number

(#l) Example 25V10O0uF

RVD — 25 v 101 M F61 SU - R2
VI -XEE  ERBERE EEREARES ERNESE —<EBE EBNEE® F—¥ U IRE
TEERE
Series Code Rated Rated Tolerance on  Casing symbol Additional Taping code
voltage code capacitance code rated symbol (%) number
capacitance
code
uFCRLEERELIEFTET, =AY A R | r—REE
FHO2EFIT AT T, BBROETIIADEFIHES Tuolziit, Case size | Casing symbol
The symbol denoting nominal capacitance shall consist of three numerals. ¢6.3X5.8 F61

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

(#) Fxample 101 — 100uF

R10 — 0. 1uF 221 — 220pF
010 — 1 uF 222 — 2200uF
2R2 — 2. 2uF 223 — 22000uF
330 — 33 uF

11. 4R
Constructions
=
0. 3Max. A0, 2
<< #_‘
’ oY ™
- O
< &]. 1
+] o 1 I A =
A H T
[aa}
O [l Of -
) )
L
L | W
! C,P:BEHE
C, P : Reference size
BN :mm
Unit
oD L A B C M W P
6.3 5.8%0.3 6.6 6.6 2.7 0.4240.2 0.5~0.8 2.0
e R R B - S A= i ned SQR—g 188 6/24
ELNA co. , LTD



12. #E7 L F-HE

Recommended land pattern size

X B : mm
Unit

13. RBARERHTHER SRS

Recommended soldering conditions

13.1 AT DT
Soldering iron conditions
ZTHRIRE 40015°C, B 3UIBMBINE LTLIEEY,

Iron tip temperature shall be 400:5°C within the duration of 33 seconds.

13.2

ELNA

=P A X Z v RHE 7 U —AZATEE
v Case size Land size Thickness of
¢ DXL X Y W | solder paste
6.3X5.8 1.6 | 3.6 | 1.9 0.15
w
Y

U 7 ua—i AR T S

Reflow soldering conditions

| Turran
Profile Ry

Peak temp.
AR T -JIREE BRLLT) J7a-[E1%
Size Peak temperature T230 T217 T200 Reflow

230

(5 sec. Max.) cycles

9 1o
S
S

0

\ $6.3 250°C Max. 40sec. max. 50sec. max. | 60sec. max. | 2 times or less

HSHBECC)
Capacitor temp.
e

=

@
@
3
@
(8
&

]
®
C)]

o)
@
&)
@)
6
()

€]
®
)

7yE—h

i 2 TRRCEY

Preheating T200 ¢ T
5120

T200 13T Y EEOBEN200CE Z 2 DR ()

T217 T Y EMOBERTCE - L AR ()

T230 1 T YRR OB EMN230°CE T X AR (B)

BREJES : y—RX by

7Y E— MIISOCEUL T CL208 BN & LTLEE Y,

EEOYV 7u—2fT 388, IHEOY 7u—%ic, 4TarFrIoBERER (6~35C)ET
TR 2 CHROLE, 2EIEDY 7 ua—2fFoTTF &L,

HEGEEZZDBAE. BEETIERI &N,

SMERIC0. SmBBED 7 — A B NBRETIEENH Y 2T, BHECIIEELV EXA,
NBERIZ r—AREETHEERH Y ETH, BHECERELY %A,

T200 : Duration while capacitor head temperature exceeds 200°C(s)

T217 : Duration while capacitor head temperature exceeds 217°C(s)

T230 : Duration while capacitor head temperature exceeds 230°C(s)

The measurement temperature : Case top.

Preheating shall be under 180°C within 120 seconds

Please ensure that the capacitor became cold enough to the room temperature (5 to 35°C)

before the second reflow.

For conditions exceeding the tolerance, consult with us.

Some time swell of case (about 0.3mm),But this is no problem for capacitors electrical specification.
Some time case color change, But this is no problem for capacitors electrical specification.

s T — RS SQR—g 1838 7/24
ELNA CO., LTD.
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14. PESHEERRUHERE S

Internal construction and components

r— A
mﬁ/ Case

. FF
Element

/

é.—

# oA
b é_/ Sealing rubber

' i;
720
B (B | > < il

Seat plate 7' V Terminal lead

— 1/ T Tm——

(=) (+)
RFHHER

Discomposing figure of element

(H ¥ AfHTF) (Stitching)
= /XN L — X Separator

[~ >

O %

O
//
K \7 V2 Aluminum wire
Cathode foil () (Weld)

NUY - R T

B 4 9 Terminal lead
Anode foil
HERLER & MH - B - 08 HERRER 51 MR - Bk - 0E
Components Materials, Finish/Specifications Components Materials, Finish/Specifications
1| r—= TAI=T s (M 5 | ESLV—F BfE = 7 Y K
Case Aluminum (Resin covered) Separator Paper
2 | #Hu=a AT A 6 | BHRE TAI=TA
Sealing rubber | Synthesized rubber Anode foil Aluminum
3 | U~ FBRT | SRR (ER<ZAVER v ) 7 | BBNERE TAI=T A
Terminal lead | Copper plated steel wire Cathode foil Aluminum
(tinned-Bismuth contain)
8 | IR HHEHIN
4 | R (BEE) EETHANERE Electrolyte Organic solvent etc.
Seat plate Thermoplastic resin FBRH L S-Sy N}
Main solute Ammonium salt

N e Ry > S W SQR—g188 8/24
ELNA CO., LTD.
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15. F—¥r7
Taping
Xx Y777 B mm
Carrier tape Unit
a
¢6. 3 s
p
40£0,1, = 0.1
| IS
090 P —f
g _
= (3]
g 8
Ezl N o g ;I
A%02 2£02
BAT cmm
Unit
TATAX ] 5w | A | B P |t2] F | t1
Case size
$6.3X5.8 16.0 7.0 7.0 | 12.0 6.2 7.5 0.4
T oIS R SQR—g188 9/24

ELNA CO. ,

LTD.
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LI T T L J LT

16. J—n
Reel
¢ 1305
d
L-] s
m 8
h=3
w 380+2
BN i mm
Unit
/7-—;«.}}‘/( =z W
Case size
$6.3X5.8 18
Y — Vit
Reel material
T TEE
] —R2
Taping code number
| &
Board
PSS
oY
Reel core
Wt
Polarity 517
> Pull out direction

o O O O O O

+ + +

o LT — e = e
ELNA co. , LTD.

SQR—g188 10/24
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17. Fx U7 TF—7HakE
Carrier tape specification
17.1 ¥ 7k
Taping method
B HD (KIHE) BET—7 BEMREY (J—F )
Winding head Fixing tape Winding end
F¥ YT 7F—F =T
Carrier tape Seal tape
| 100mm Min.
0 0 0 0 O / 0% 0 0 0 0 ONC. O 0 0 O 0 o b
NN
el P
7 SHHF A
Pull out
__ y J L v . Y direction
=8 7535 J—FKF—F
Vacant post Vacant post Lead tape
100mm Min, ' 100mm Min,
500mm Min.
(VEERRC R BRICEBENTE D LT3,
Capacitors shall be the inside.
(2B EIRD MIHE) 135 v U 77— 72 EERZIAR, U— FF—7 B2 R20s0 LT3,
The head of carrier tape shall be inserted to reel core directly without lead tape.
1.2 ¥ Y7 F—T Ly —NT—TDXV
Discrepancy between carrier tape and seal tape
W Fx Y TTF—TPbr—LF—TORHEHL
The discrepancy between seal tape and carrier tape
¥ VT F—
Carrier tape
9,,,0%/ 0,,,0,/ 9,,,,,70,,,,, 70” Q yo o k
'Y/, 7/ 7, 7 7 7, %Y
00000
_ " ) 747/
T = LS / JlII Y I SLLLL SIS S S S,
Seal tape VL2777 7777777 777777777077 7777777 77777770777 7777772 /)
@ —NT—FDF % Y TF—TEY RANOHHY
The overlapped seal tape with the pitch hole of carrier tape
¥ VT TF—7
Carrier tape
~=
%
V= NT = é
Seal tape
5
(=3
11/24

I/Vﬁ“*“%ﬁ’%g‘:t SQR—g188
TD.

ELNA CO., L
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18. YRR, MiEHE

Carrier tape linking method

18.1 1V—AHATOFRY U T T~ OREITEL LT3,
A patch of the carrier tape within 1 reel presupposes that it is nothing.

18.2 BB DEFE. BEETHIHEATROBED . ¥ —AF—TOMEHEF A 7D, AhELE
B FER T — ST T B,
To supplement a product, cut 3 places on the top tape with a knife as shown in the figure below,
then after replacement, make sealing with adhesive tape that is narrower than the seal tape in width.

=N TF—TIELY

a, b, cHIy
a, b, ¢ Cut
a Bl HF M
7 romes——g pummm———— L2kl Pull out direction
’ 7 1 7 4 ¢ 7
7 4 1 4 7 : 7
A = AT - F A, o

19. U=, FULERFEDLot No. iZ2WNVT
About the lot number

2> FNo

ELNA

co. , L

AEE H zL—F Z A
Production country Japan Malaysia Thailand
7Y IRE ~R2 ~R2 ~R2
Taping symbol
7> PNo. REE OOOOAOOAH | OOOOACOAP | OOOOAOOAT
Lot No. notation
= oL —— e sl SQR—2188

=t
TD.




2 0. HEE
Packing number
=P A X B/ V- (f#)
Case size Quantity/Reel (pcs.)
¢6.3X5.8 1000

21. VAT D oEY BERUHEERE
Tensile strength of seal tape and peel strength

211 —ANT— T DB o8E D RE
Tensile strength of seal tape

5l -8R mE

T 10N Bl E

Tensile strength : 10N Min.

21.2 FEESRE

Peel strength

Fallii e 0.
Peel strength : 0.

~ 0.7N

1
1 to 0.7N

(%ﬂ%‘éﬁ&

Peel speed

VN T =T

: 300mm/min]

Seal tape

ELNA—

6 :165~180°

Fx YT TF—F
Carrier tape

[

Ty a P IVA -

Pushpull scale

e N Iy - S el

ELNA

coO.

]

LTD.

SQR—g188 13/24




%  RER

Table Standard ratings E L N A
BEER R #EE EREE | ERBERE BNER| BEAOE#E| A L V- F X | BRI IAVER| IMETIE
Rated Rated Leakage | Tangent of Impedance Rated ripple | External
Part number Code number voltage | capacitance| current | loss angle Q) current dimensions

(V) (uF) (u A) (tané) Max. (mArms. ) (mm)
Max. Max. 20°C 100kHz 105°C 100kHz D L
RVD-25V101MF61SU-R2 25 100 25 0.16 0.44 230[ 6.3 [ 5.8

= v —KE

ELNA CO.,

LTD.

SQR—-21838

14/24




ELNA

T X = O HEEAE T -5 Lo TR ] oo YRS TEE e
ARG E ZEAORNCSLT, AEEEEBHELTEW,

ThI=y ZBRa 7T ERVRELCAE TTOEHEE 7 MCRES TR0 b, TROACIEEDO L, SERVEELES
BEOLUET, BRORHGEE., TERASRESEREORERE B 558, £EFHEROLEESETEN,
REMEEZEX TERSHIEBE. Ya— b 270 RN, B%. BAREORGRBIZEZESRH £,

B e A TR LT

1. EATAI =Y ABREa TS, FEETT
WEEHIC L CTERICRD LRFERAMNVERAER LY, avFrdBET 355850 21,
BIEOTEE, THRZERICIERAFEET VI =y ABRa VT o2 DERATEY,

2. ERBEUTCIEATE,
ERBELRL ZBELENT2 &, RUERAEL HMLELOVEESOREErB I LET,
VINVEREZERTDHE, VIVBEOREESERBEZBARVI IIEELTTFE,

3. BREEETOIERIZOWNWT
TAI=ULEBHEI T, DERCED, REBOBRERRXIZFSA 7 v 1, SMESHERE (ESR) BSLELET,
FREEFMEBATOTER TR, BEERPKIRORD L, BEAOESL SMEFHESE ESR) AKEICHERTEED,
ERAATABEE ) I VBEY—JEORNAERBEELBZ 28RSV ET,
BREEOVAACED LT, ERAATABEL Y FIVEREY— 7 EORINEREES B35S, THRA oV 2 FTES
FREMRF ZHENE, =T rd~0BEFHEEZER LTSN,

4. BELFERERRTOTERCONT
BERABEERVETERCERACRY ETL, avFrioRBERIcE ), BESPRBEIERD D E7,
IDXSREEWTIE, THHRTEW,

5. E&IINVERUTCIERTEN,
ERYINVEREBLDY VERERLET &, a2 FrrORBRERARKE K RYEMERDLY, BEREAITE,
WRICEZERHVET, TOLdREBICE, BY 7AVHER T U ESERTEN,

6. AFAVIRE (ERRE) LaHEOTizoNT

TAIZULBREa T FORERL, BECL>TROIICELLET, ZOBLIEI—HRHLLOTHY, BENFEI

ENTEELEY (GERSRIICIEESLER) . 2B, REEHL EORE CoO JEA CIRVERSHEN LET 3

BENHYET, BEROE,INIABRE, BENOREOCHRTRSEBNTORMMEL D ORHE, VAVERICLIZEE
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Cautions for using Aluminum Electrolytic Capacitors

Please read this specification 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

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.

B Cautions for usage

1. DC electrolytic capacitors are polarized
If used with a wrong polarity, it oreates 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 within the rated voltage.
If a voltage exceeding the rated voltage is applied, it may cause characteristic deterioration or damage 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. Using for power supply circuit
While aluminum electrolytic capacitors are operated electrolyte liquid inside dries up and E.S.R. (Equivalent Series
Resistance) of the capacitor increases. In case operated longer than rated life time, the capacitance much decreases
tangent of loss angle and E.S.R. much increases. Therefore for some case the sum of bias direct voltage and the peak of
ripple voltage is over the rated voltage of the capacitor.
For any type of circuit, in case the sum of bias direct voltage and the peak of ripple voltage is over the rated voltage
of the capacitors or in case the minimum voltage is lower than 0 (zero) volt, the voltage control for the capacitors
shall be provided.

4. Do not 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.

5. Use within the rated ripple current.
If applied ripple current exceeds 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.

6. Changes in characteristics due to operating temperature

The characteristics of an electrolytic capacitor will change with a 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 unit, the temperature inside the appliance, the heat

radiated by another hot component in the unit and the heat inside the capacitor itself due to the ripple current.

(1) The electrostatic capacitance is normally shown as the value at 20° C-120Hz. It increases as the temperature
raises and decreases as it lowers.

(2) The tangent of loss angle (tand) is normally shown as the value at 20° C-120Hz. It decreases as the ambient
temperature gets high and increases as it gets low.

(3) The leakage current increases as the temperature gets high and decreases as it gets low.

7. Changes In the characteristics due to frequency.
The characteristics of an electrolytic capacitor will change according to the change in the operating frequency.
(1) The electrostatic capacity is normally shown as the value at 20° C-120Hz. It decreases as the frequency increases.
(2) The tangent of loss angle (tand) is normally shown as the value at 20° C-120Hz. It increases as the frequency gets
high.
(3) The impedance is normally shown as the value at 100kHz 20° C. It increases as the frequency lowers.

8. Aluminum electrolytic capacitor life
The life of an aluminum electrolytic capacitor terminates when it fails due to the deterioration in its electronic
characteristics. Temperature and the ripple current since they especially affect the life
See “About the life of an aluminum electrolytic capacitor” in the last chapter for the estimation of 1life.

9. Changes in aluminum electrolytic capacitors during storage
After storage for a long period, whether unused of 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 a capacitor 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 appliance is also recommended, considering the effect of the initial increased current.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Insulation between the capacitor and the cathode terminal.

The capacitor case and the cathode terminal are connected through the electrolyte which has uncertain resistance.
If a complete insulation of the case is necessary, add an insulator at assembly.

NC terminal (the supplemental terminal) (series RPK, LJ6, LJ2)
Since NC terminal is not insulated. It should be mounted at a position electronically independent from all other parts
of the circuit.

External sleeve

During a preheating or a hardening of mounting adhesive may cause a sleeve cracked.

The capacitors are usually sleeved with poly vinyl chloride or poly ethylene terephthalate for the indication purpose
only. Please do not consider it as an insulation.

Fumigation Process

When exporting electronic equipment abroad, fumigation process may be performed on wooden packaging material with a
halogen (compound) gas such as methyl bromide. Exercise care as this halogen gas may corrode capacitors. Also, use
caution to epidemic preventive agent as corrosive component such as halogen may be contained

Specific Operating Environments

Capacitors may corrode when stored or used in a place filled with acidic toxic gases (such as hydrogen sulfide,
sulfurous acid, nitrous acid, chlorine, bromine, methyl bromide, etc.)

If capacitors are used or stored in such environments, please let us know.

Use at a high altitude

The use of capacitors at high altitudes such as on an airplane causes a large difference between the internal pressure
of the capacitors and the atmospheric pressure. However, there is no problem in use under atmospheric pressure up to
about an altitude of 10,000 meters. Please check the operation of electronic equipment at the operating environmental
temperature because the temperature lowers with increased altitude

If the condition is severe like space, please contact us.

Hole pitch adjustment of the PCB to the capacitors.

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, a cut 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.

Capacitors with pressure valves

(1) A part of the capacitor case is made thin to have the function as the pressure valve 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 valve, the whole capacitor needs to be replaced since the valve will not restore.

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

Diameter of the capacitor (mm) 18 or less| 20 to 40

Required space above the valve (mm)|2.0 or more|3.0 or more

Double~sided PCB’ s
When you use electrolytic capacitors on a double sided PCB, be careful not to have the circuit pattern run under where
the capacitor is mounted. Otherwise it may cause a short circuit on the PCB depending on the condition of mounting.

Regarding to connection of capacitors

(1) Aluminum electrolytic capacitor has electrolyte liquid so that the most portion of electric loss characteristics
came from E.S.R(Equivalent Series Resistance) of electrolyte liquid. Therefore the capacitor is an electronic devise
which can flow high ripple current in case the temperature increases and it decreases E.S.R.

In case connecting two capacitors or more, E.S.R. of the capacitors is close to the resistance of the circuit.
Therefore in case current is unbalanced and some capacitors has high ripple current, temperature increase, it makes
more high current and finally it is over the rated ripple current.

For parallel connection of capacitors the proper design of electric circuit such as balancing of each capacitors
resistance or control of total ripple current shall be provided to avoid excess ripple current and voltage.

(2) When two or more capacitors are arranged in series, the voltage given to each capacitors shall be kept below the
rated voltage level, by also giving consideration to the balance of the voltage impressed on the capacitors. Further,
partial pressure resistor which considers leakage current shall be provided parallel to each condenser not to have
overvoltage impressed on.
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M Cautions for mounting

1. Cautions for mounting.
(1) Check the ratings (electrostatic capacitance and rated voltage) of the capacitor before mounting.
(2) Transient recovery voltage may be generated in the capacitor due to dielectric absorption. If required, this voltage
can be discharged with a resistor with a value of about 1kQ.
(8) Check the polarity of the capacitor to the chassis.
(4) Do not drop the capacitor to the floor. Do not use
(5) Do not deform the capacitor for mounting.

2. Do not apply excessive pressure to the capacitor, its terminals or wires.
(1) Make sure that the contact path 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. Soldering.

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

(2) The soldering conditions (preliminary heating, soldering temperature and terminal dipping time) described in the
catalog or this specification.

(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 a lead wire, it may cause shrinkage of crack.

(6) 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 during the heat

(6) If the application is for extended use, understand and manage the soldering characteristics to avoid abnormal
current caused by a contact failure between the capacitor and the PCB

4. Handling after soldering
(1) After soldering, do not tilt, push down or twist the capacitor.
(2) After soldering, do not hold the capacitor as a handle to carry the PCB.
(3) 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.

5. Cleaning after Soldering
» Recommended cleaning method
(1) Cleaning solutions
(a) CLEANTHROUGH 710M, 750H, 750L
(b) PINEALPHA ST-100S
(c) Techno Care FRW-4-17
(d) Isopropyl alcohol (2-propanocl)
(2) Cleaning conditions
(a) The temperature of cleaning solution shall be less than 60° C.
(b) Use immersion or ultrasonic waves within two minutes
(c) After cleaning, capacitors and PCB’s shall thoroughly be rinsed and dried with hot blast for more than 10 minutes
The temperature of such breeze should be less than the upper category temperature
(d) After cleaning, do not keep capacitors in cleaning solution atmosphere or airtight containers.
- During cleaning, control the cleaning solution against contamination.

6. Fixing adhesives and coating materials.
(1) Do not use fixing adhesive or coating material containing halogen—based solvent.
(2) 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.
(3) Before applying the fixing adhesive or the coating material, make sure that the detergent etc. has dried up.
(4) Do not cover the whole surface of the sealed part (terminal side) of the capacitor with the fixing adhesive or the
coating material.
(5) Observe the description in the catalog or the specification 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
SMT components are on the same PCB, the fixing material for the SMT components may cause crack, tear or shrinkage on
the external sleeve depending on the thermal stiffening condition.
(6) Recommended fixing adhesives and coating materials
Fixing adhesives : Cemedine 1500, Diabond DN83K, Bond G103
Coating materials : Taffy TF1169, HumiSeal 1B66NS, 1A27NS
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M Other Cautions

1. Do not touch capacitor terminals with bare hands
You may get electric shock or your hand may be burnt. Discharge it with a 1kQ resistance 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 Inspections should be established for the capacitors in industrial appliances
The following items should be checked:
(1) Appearance : Check if there is any open valve or leakage
(2) Electronic performance: Check the leakage current, the electrostatic capacitance, the tangent of loss angle and
other items described in the catalog or this specification.

4. Take the following measures in case of emergency.
(1) If you see gas coming out of the capacitor valve when the set is in operation, turn off the power switch of the unit
or unplug the power cord from the outlet.
(2) Keep your face away from the capacitor pressure valve, since the high temperature gas at over 100° C bursts out when
the valve works. If the gas gets into your eyes or your mouth, wash your eyes or your mouth. Do not ingest the
capacitor electrolyte. If the electrolyte gets on your skin, wash it out with soap.

5. Storing conditions.

(1) Avoid high temperature or high humidity when storing capacitors. Keep the storing temperature at 5°C to 35°C and
the relative humidity not more than 75%.

(2) 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).

(3) 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

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

(5) Fumigation treatment with toxic gas covering the whole wooden container frames as moth proofing during shipment may
leave residual toxic gas

(6) Do not store capacitors at a place where it gets ultraviolet or radioactive rays

6. Disposing of capacitors.
(1) Punch a hole or crush the capacitors (to prevent explosion) before incineration at approved facility.
(2) If they are not to be incinerated, bring them to a professional industrial waste disposal company.

7. Other notes
Please refer to the following literature for anything not described in this specification or the catalog.
(Technical report of Japan Electronics and Information Technology Industries Association, EIAJ RCR-2367C
“Guideline of notabilia for fixed aluminum electrolytic capacitors for use in electronic equipment”)
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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).

ngera}ly, 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.

Toe - T 10
L =Lo X2 (« > s )
Where L : Life at temperature T (h)
Lo : Life at temperature To (h)
To : Upper category temperature (1)
T : Ambient temperature

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. Estimation 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:

P:IS)(R ............................... (2)
Where I : Ripple current (Arms.)
R : ESR (Q)

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

AT:IZ)(R/(AXH) .................. (3)
Where AT : Temperature increase in the capacitor core (K)
A : Surface area of the capacitor (cm
H : Radiation coefficient, Approx. 1.5+2.0X107° W/(cm*-K)

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

-

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

2 X K

Where L. : Life at DC operation (h)
K : Ripple acceleration factor (K=2)

L =Lda 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:

((To =T /10 ((ATo ~ A1) / 10)
XK

Where L. : Life at upper category temperature with the rated ripple current (h)
ATo : 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:

((Te = T) / 10) 1-@T/ I x (ATe / 10)
L =L. X2 <K TS T ®)
Where Io : Rated ripple current at the upper category temperature (Arms.)

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

% 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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