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HIGH TEMPERTURE

1 i1, A

High temperature range up to -40~-+125°C
EEAT -40-+125CTHFRTLEE

Suitable for automotive equipment
ERFSRERTFES

Load life of 1000-3000 hours

fa fo7 #F 45 1000~3000 /et

Comply with the RoHS directive

& RoHS #54%
] SPECIFICATIONS #§i&%%
tems THE Characteristics =EE4%EH
Operation Temperature Range i fiREEE | —40-+125T
Voltage Range i T{EREMHE 10-350Y
Capacitance Range #EEEEE 3.3-2200pF

+ 20% at 120Hz, 200

Leakage current (10V-100V) = 0.03CV or 4pA, whichewer is greater (after 2 minutes application of rated voltage)
Leakage current {160%V-450V) = 0.040CY + 100uA, whichever is greater (after 2 minutes application of rated voltage)
MR (10V-100V) =0.03CV BY 4pu A, EECRE ( EWEE TIERE2GE |

W EEFE (160V-450V) =0.04CV + 100 A, BErAH (EREEIERE2 485 )

Measuremeant frequency RHESEEE: 120Hz, Temperature JBE : 20T

Capacitance Tolerance BHFELIFREE

Leakage Current
i B

Dissipation Factor (tan 5 Rated Voltage (V) i TIEHE 10 16 25 35 50 63 100 | 160--250 [ 400,450
R RmIEL tan B{max.) @d-@10 024 0.20 .18 0.16 0.16 0.14 0.14
EEERED |@25-@16 | 0.26 0.22 0.20 0.18 0.18 0.18 016 0.20 0.20
Measureman! fraquency 3HEEE: 120H:
Rated Voltage (V) SIET{E®R % 10 16 25 35-100 | 160--250 | 400,450
Stability at Low Temperature = Z{=257C) F Z2(20°C) 4 i 2 2
bt o eiecce Fid 94810 Za0t)iZi200) | 10 8 6 4
Z{-257C) / Z{207T) 4 3 2 2 3 33
ZTZ20 . 5
(max) | @12.5-@18 Z{—407C) / 2{20C) ] 3 4 3 5 10
After 3000 hrs. application of the rated voltage for@12.5~16 {10-100V), and 2000 hrs. for @8 x10.5-@10 {10100V,
and 1000 hrs, for@6,3, as well a5 3000 hrs. application of rated voltage for@12.5-16 (160-450V) at 1257, they mest
the characteristics listed balow, 1257 T EINEE TIER EI000 PEF@H 2516 (10-100V), 2000 pEF
28 x10.5-@10 (10-100V ), 1000 /Mt F @63, LUE MM 8 E TIFREI000 M F @12.5-16 (160-450V) /5 , BREHMN
Load Life e ¥
R B RS TRERAER.
Capacitance Change i ST R Within + 30% of initial value MR + 30%LLE
Dissipation Factor iHFEM IEL 300% or less of initial specified value X FATEEEI00%
Leakage Current IRRE G initial specified value or less A Jo F G E
Shelf Life After lzaving capacitors under no load at 1257 for 1000 hours, they meet the specified value for load life characteristics
o ellatea b listed above. FE125°C Hiichx AEHAE 1000 MHE, ERBOEESSEERWEE ST ER-

After reflow soldering and restored at room temperature, they meet the characteristics listed below,
ZREEENFHEERR, REMMEEES TROENR.

Resistance to Soldering Heat Capacitance Change Wi B R IELE Within =10% of initial value #WETERT =10% kL H
AR A Dissipation Factor #8#HEY initial specified value or less ok FIIER

Leakage Current FEHLEE initial specified value or less 2k FMIEHE
Marking $7i0 Black print on the case lop. $EFEE=EMEL.

[] Diagramof Dimensions R~[E
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[1DIMENSIONS (Unit: mm) R~t3%
OxL 6.3%5.8 6.3X7.7 8x10.5 10X10.5 10X13.5 12.5X13.5 12.5X16 16X16.5
6.6 6.6 a3 10.3 10.3 13.0 13.0 17.0
B 6.6 6.6 83 10.3 10.3 13.0 12.0 17.0
7.2 7.2 9.2 1.2 1.2 13.7 13.7 18.0
P+0.2 2.0 20 3.1 4.4 4.4 44 44 6.4
L 5.8+0.3 1.7+0.3 10.5+0.5 10.5+0.5 13.5+0.5 13.5+0.5 16+0.5 16.5+0.5
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[ 1DRAWING (Unit: mm) Zp#Z[E

@ 0. 3~ 10MM

] DIMENSIONS & MAXIMUM PERMISSIBLE RIPPLE CURRENT& ESR #liER~T EE K aiFsriEBifi RESRA

wv 10 (14) 16 (1C) | 25 (1E)
Carammter Cace s Ripple | . Ripple | Ripple
g |~2%252%° | e s R |ESR.M | current € Siz€ | EgR.M | ES.RA@) | Current |LAsesiZe | p g p gy [EgR(m | current
@D=L i = (mA rms) Eh=L o & {mA rms) A0=L i o (maA rms)
() 20°c 40°C | 5t425°C, | (mm) 20°C 40°C | 5t125°C, | (mm) il WC | ar125°C,
uF Rt E.SR.E | ESR{E | 100KHz Rt ES.R{E | ESRME | 100KHz Rt ESR{lH | ESRE | 100KHz
SRR HEBEE 1 R
a3 330 6.3 x 5.8 3.3 B 45
47 470 6.3 = 5.8 3.3 86 43 6.3 % 7.7 2.3 46 &8
100 101 B3=T.7 23 46 T2 Bx 105 1.0 20 115 8 =105 1.0 20 126
220 221 | 8x105 1.0 20 136 10 % 10.5 0.7 13.4 175 10 % 10.5 0.7 13.4 211
12.5 % 13.5| 0.14 2.1 750
330 331 | 10=10.5 0.7 13.4 188 10 % 13.5 0.5 8.5 280 (10x13.8) |  (0.5) (@.5) (270)
470 - | 10 = 13,5 0.5 9.5 00 125 =135 0,14 21 7a0 12.5 = 12.5 0,14 2.1 TH)
16 = 16.5 0.10 1.5 1000
680 681 | 12.5x135| 0.4 2.1 780 l42sx135)| (0.4 (2.1) (750) | 16*185| 0.10 1.5 1000
125=16 | 0.11 1.5 800
1009 e (12,5=13.5) (D,14) (2.1 {750)
2200 | 222 | 16 16,5 0.10 1.5 1000
35 (1) 50 (1H)
Parameter ' '
Ripple current Ripple current
o ES.R.(Q) ESR.(D) (MA rms) at e E.S.R.(@) ESR.) (A rme) at
tori] 20°C 40°C 125°C, (mm) 20°C -40°C 1:51:1.z
ESR.H ESR.H 100KHz E.S.R.{E E.S.R.E 100KH
Rt SR R+t e
_ % . ; B.3x 7.7 2.3 46 50
10 100 6.3x58 3.3 BB a8 €3% 58 am @8] 38)
22 220 6.3 x 5.8 3.3 6 39 5.3 % 7.7 2.3 46 50
33 330 6.3 % 7.7 2.3 45 62 8= 10.5 1.0 20 83
a7 470 =105 1.0 20 92 10 % 105 0.7 13.4 111
100 101 10 * 10.5 0.7 13.4 151 12.5 % 13.5 0.23 3.5 550
290 22 12.5 = 13.5 0.14 2.1 750 16 x 16.5 0.15 2.3 850
(10 = 13.5) {0,5) (9,5 (260} (12,5 = 13.5) (0,23} (3.5 {550)
16 x 16.5 0.15 2.3 850
330 331 12.5 x 13.5 0.14 2.1 750 A% ) Pt P 700}
16 = 16.5 0,10 1,5 1000
410 | 471 | o5« 15) (011) (1.5) (900)
63 (1J) 100 (2A)
Parameter
i Ripple current i Ripple current
P | NEe M E.S.R.(0) E.S.R.(3) A Ty g or ol E.S.R.(0) E.S.R.(7) (mA rms) at
{ITI'I:II 20°C 40°C 125°C, e r:ﬂ 20°C -40°C 125°C,
E.S.RH E.S.R.{l 100KHz E.S.R.E E.S.R.{f 100KHz
uF R B Rt 4ok
10 100 6.3 x7.7 2.3 115 42 8 x 10.5 1.00 50 53
22 220 Bx10.5 1.0 50 56 10 x 10.5 0.70 35 &3
a3 330 10 % 10.5 0.7 a5 77 10 % 135 0,45 22,5 130
47 470 10  13.5 0.45 22.5 150 125 % 135 0.33 16.5 450
&8 680 12.5 = 16 0.26 13 550
100 101 12.5 = 13.5 0,25 12.5 500 16 = 16.5 024 12 &50
220 221 12.5 % 16 0.20 10 600
330 331 16 = 16,5 0,18 9 820
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CIDIMENSIONS & MAXIMUM PERMISSIBLE RIPPLE CURRENT #i#& R~T B s miFaril ik
wv 160 200 250 400 450

uF c““ﬁm 2¢ 2D 2E 2G 2W
1.3 IR3 125% 16 65
4.7 4R7 12,5 % 13.5 70 16 % 16.5 85
6.8 6RB 16 = 16.5 100
10 100 | 12.5 = 13.5 100 12,5 % 13.5 100 125 = 16 110 Casasive’ |Rippis currant
22 220 | 16165 180 16 = 16.5 180 st i

*Case size HD=L{mm), ripple current (ma rms) at 125°C, 120Hz = TE0D«L{mm), SHEE(mA ms)T125°C, 120Hz

[(1FREQUENCY COEFFICIENT OF ALLOWABLE RIPPLE CURRENT 4riFsiminiMeEY

Frequency S0# S50Hz 120Hz 1KHz 10KHz~ 100KHz~
10 ~ 100uF .35 0.40 0.75 0.90 1.00
c""gg&"t 10~100V 220 ~ 4T0pF 0.35 0.50 0.85 0.94 1.00
680 ~ 2200uF .40 .60 0.85 0485 1.00

Fregquancy 638 50Hz 120Hz 300Hz 1KHz 10KHz 100KHz~
Coefficient 2l 160-450V 0.75 1.00 1.25 1.50 1.75 1.80

# The endurance of capacitors is reduced with internal heating produced by npple current at the rate of halving the lifetime wiht every 10°C rise.When long life
parformance is required in actual use,the rms ripple current has to be reduced.

o REREESHTENAEERDNSRER, BEEFMEE, BHE10°CHEGEL—F, EREHEHEGEEERTEPEROCESR.

® Taping specifications are given in page 17 Taping Specifications”. HFFE RSN 17 11 "WEHE" .
® Pleasze refer to page 18"Package Quantity” for the minimum package quantity. mhERHEEEEE 1877 “"BREHE" .
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SMD EXPLANATION OF PART NUMBERS
M 7 ™= o BB 0

% 1 2 3 4 5 6 7 8 9 10 M 12 13 14 15 16 17 18
% E F Vv H 0 2 5 A D A 4 7 1 M 1 2 E 0
VA i r— Nl gl ! . g et —
O Praduct category Serlns code Yeftage code Terminal shape code  Package code Capaciy oode Capecity fodsance cote Diameter code Height cade
O sl EFIE BELR A ] BEER b= ] BlLERE B EERECES
= |
)
§ {2,3.4) (5. 6,7) {11, 12, 13) (14) (&) (15, 16 (17, 18)
Saries V?xaﬁa Code CEF?::}?”“ Code Gap'ﬁf}m“ Code Tape Code Dla{m?tar Code L{ﬁgl]h Code
=5 FBE 50 HEER f£59 =i RS b b {50 R 59 HE Ha
FVE 4 AR 0.1 OR1 £10 k Mo dummy terminal FTHENEET A 4 04 4.5 45
FVH 6.3 6R3 0.22 R22 =58 With dummy terminal SREHT | &
FVA 10 010 1 010 M 5 05 54 | 54
FVZ 16 016 4.7 4R7 6.3 06 58 | 58
FVR 25 025 10 100 {9. 10) e
FVL 35 035 47 470 External diamater Fit size 8 o3 :
FVM 50 050 100 101 "g—‘%}g%ﬂ iR M EERY Erg'fé}‘- 10 10 2% |orp
FvU 63 063 470 471 {mmj D{mm) 12.5 {5 19 | At
FVG 100 100 1000 102 : 380 PO4-18 DA i :
aper iray
1 T 47 o 16 16 10.5 B0
FVE 160 | 160 4700 2 7 | & 0 T —
FVN 250 | 250 10000 | 103 : e I e | En
FVD 350 | 350 w | s 380 @D4-10 RA :
4 7 [ Blister box _ = 16 Gh
FVC 00| 400 e b @D12.5~18 R
16.5 | HO
21.5 MO

Radial EXPLANATION OF PART NUMBERS
Fo 4 7 e 4 B0 #0 T

1 2 3 4 ] 6 7 8 9 10 1 12 13 14 15 16 1T

E F R S 0 2 5 B K 4 4 1 M 1 2 1 1
i = T e Ve et —

Praduct cateqory Serips code Noftage code Package code Capacity code Capacty imlernce code  Diampter code Height code
[ | Et BELH BEAH =His BikERS HiEfE TREETE
{2.3.4) (5.86.7) {10, 11, 12) (13) (8. 8] {14, 151} [16. 17
Series 'l.l'?:aﬁa Code Cap?ﬂ:l?nca Code Cap 'Eq.;:}rmc& Code Packaging Code Diﬂ:'%.?mr Code L{?.:E.I']h Code
FRA 4 4R0 0.1 OR1 =10 K Long-legged bulkds B BK 4 04 45 | oa
FRS 5.3 GR3 0.22 R22 S Long-legped tapingEBURTF Ba
FRU 10 010 1 010 - 5 05 5.5 105
FRE 16 nie 4.7 4R7Y 6.3 06 6.0 06
FER 25 025 10 100
8 0a 6.5 06
FBU 35 0as 47 470
50 Qos0 100 101 10 10 7.0 o7
63 DE3 470 471
12.5 12 8.0 08
100 100 1000 102
160 160 4700 472 16 16 10 10
250 250 10000 103 18 18 11 11
350 350
400 400 11.5 | 11
12 12
16 16




