V-CHIP ALUMINUM ELECTROLYTIC CAPACITORS Mt ViR AR A 25 HONDROAP
KH Series
) o o . - &5,
High Reliability SrlfEm ERATREBRTE =

125 C and 5000 hours Suitable for Automotive Equipment

[]
fFRIBEERE: -40~+125C
[ ]
fafa&d: 1000/)\BF E5000/\BF
[]

FABRIETRBE S NER
B EERA

Operating temperature from -40 ~ +125C
Load life from 1000 hours to 5000 hours

Lead-free reflow soldering is available subject to customer’s request

" EE Specification

IE Item

45/ Performance Characteristics

& F;RESEE Operating temperature rang

-40 ~+125C

HE B ESEE Rated voltage range

10 ~450V

#2856 F Capacitance Range

3.3~2200 pF

B4H A 8 iR Capacitance Tolerance

+20% at 120 Hz, 20

JREL Leakage current

For 10V~100V,after 1 minutes’s application of rated voltage,leakagecurrent is not more than 0.03CV or 4(pA),whichever

is greater.

For 160V~450V,after 2 minutes application of rated voltage,leakage current is not more than 0.04CV+100(uA)

10V~100V; HEMEE LR E25 8, LC<O0.03CVak4 (A) BUEATE;
160V~450V; HEMERE TIERE25 8, LC<0.04CV+100 (pA)

Measurement frequency TMRSREE - 120Hz, Temperature ;2 :20°C
Rated voltage(V.DC) #iE T{EHEE | 10 16 25 35 50 | 63 | 100 [160~250 | 160~250
SRR EYIE Tan o ge(v.DC)
Tan & ©6.3~910 0.24 |0.20 | 0.16| 0.14 | 0.14 | 0.18 | 0.18 - -
BRAET(MaX)| ¢125~016 |0.22 [0.18 | 0.16| 0.14 | 0.12 [0.14 |0.10| 0.20 0.24
Measurement frequency UK 57 : 120Hz
IR Rated voltage(V.DC) #iE T{FEIE 10 | 16 | 25 | 35 | 50 | 63 |100 [160~250|160~250
Stability at Low T t B B
ability at Low Temperature z(25cyz(20c)| 4 [ 3222 2]2] - ]
Impedance ratio | ®8-3~®10 . .
p[‘ﬁ#"tt Z(-40°C)/Z(-20°C)[10 | 8 |6 | 4 |4 |4 |4 ; -
I
Z(-25°C)/Z(-20°C 3 6
XTIZ20(MaX) | 10 5-qrg | 2025 CV/Z(-201C) 3|2 (22212
Z(-40°C)/Z(-20°C) 6 |4 (3 |3[3]3 6 10
After 5000 hours application of rated voltage for 8
o x6.2~D6.3,as well as 2000hours application of rat
=l SR -ed voltage for ®12.5~®16(160-450V) at 125 C,ca | Capacitance Change Within £30% of the initial value
Load Life -pacitions meet the charact eristics requirements lis PR ETMHE iR E+10% A
-ted at right. Tan § 300% or less of the initial specified value
#E155° CHAE AP e AR £ T8 E5000/N B F ©12. 5 RFERIEY FAFHEEN300%
~®16 (10~100V), 2000/\BFF ©8X10.5~ D10 o O N, . < -
(10~100V),  1000NEF 08X 6. 206 3. LR Leakage Current j@HE 3| Initial specified value or lessA A F#MIEE
HENEE TERE2000/ M F ©12. 5~ 016 (160~
450V) f5, BEARNEEFEERNEK.
SIREEEM After leaving capacitors under no load at 125 C for 1000 hours, they meet the specified value for load life characteristics listed above.
Shelf Life 125 CHEHR R ARME1000/NEE, BARMNEETAERAE I RRTINNEME.
After reflow soldering and restored at room Capacitance Change Within £10% of the initial value
E2 =% 3 3 "N N
ApEp—— temperature, they meet the characteristics E$EE$E§1{$ Y& 1E+10%AR
(ROSUR i i i .27»‘:]- 375 7‘\ - an P i .
Resistance to Soldering Heat ;equwznents Ilsfduat rlght:ALlE]mLk'?# N IRE Ay Initial specified value or lessT X FMSE{E
HEERGE, BERNHFEFEARNEK. = " -
Leakage Current jREE3 | Initial specified value or lessT AT HISEE

iE AR

Applicable Standards

JIS C-5141 and JIS C-5102

W SMEE KR R~TE Case size table

(4 ~B3E.2) + Positive
Capacitance
: Plastic Platfarm
Series Type (L aMA.
@ |
P I
T 2 o
o 1
I~ oy % H 2
O D =3 #
o
]
Date Code L+0.3 0508 3
“ear Quarter
- Megative
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V-CHIP ALUMINUM ELECTROLYTIC CAPACITORS M h g R ER AR

HDONDRACAT

KH Series

(@10 5~216)

Capacitance

Woltage

Plastic Platform

+ Positive

i o
Series Type TS c:02 2 3
" I 7
T o = i) ” T
S
£Rz] 8 2 m
L0 T — = & "
2
0Em12 ]
D ate Cade L+0s5 "1 ol 3
“rear Quarter Le10 o2
- Megative

*1 [L%0.5] is applicable to ®8x10.5~d10;

*2 [L%1.0] is applicable to ®12.5~d16.

Re: Date code and series type — 1st digit for Year; 2nd digit for Quarter, 4 quarter codes in one year are 1, 4, 7, O; 3rd character for Series; KH Series = H.

DXL ©6.3X5.8/7.7 | D8X6.2 | P8X10.5 |P10X10.5/13.5|P12.5X13.5/ 16| D16X16.5/21.5
A 2.4 3.3 2.9 3.2 4.7 55
B 6.6 8.3 8.3 103 13.0 17.0
c 6.6 8.3 8.3 10.3 13.0 17.0
E+0.2 2.2 2.2 3.1 4.4 4.4 6.7
L 58/7.7 6.2 10.5 10.5/13.5 13.5/16 16.5/21.5
—= [y N . . .. .
B HE R R\ K R IFSUE R R ESR{E Standard size Maximum permissible ripple current&ESR
T~ WVHE 10 16 25
=
Cap(uF) 1A 1C 1E
| | | | | | | | |
33 330 | | | | | | 63x58 | 33 | 66 | 45
; ; ; 6358 | 33 | e | 43 63x77 | 23 |, 46 | 68
47 470 | | | 08 89S | (8x6.2) | (23) |, (46) | (68)
63x7.7 | 23 | 46 | 712 | | | | | |
100 101 (8x6.2) | (23) | (46) L(72) 8x10.5 | 1.0 | 20 | 115 8x10.5 | 1.0 | 20 | 126
| | | | | | | | |
220 221 8x105 | 1.0 20 1 136 10x10.5 | 0.7 | 134 | 175 10x105 1 07 | 134 | 211
f f f f f f 125x135' 014 ' 21 | 750
330 331 10x10.5 1 0.7 1 13.4 1 188 10x10.5 1 0.5 1 9.5 1 280 (10,5x13_5)1 (0.5) 1 (9.5) 1 (270)
470 471 10x13.5 l 0.5 l 95 l 300 12.5x13.51 0.14 l 2.1 l 750 12.5x13.51 0.14 l 2.1 l 750
| | | 16x165 | 010 | 15 | 1000 16x165 1 010 | 15 | 1000
680 681 | | | (125x135) (0.14) | (21) | (750) | 16x21.5, 010 | 15 | 1200
125x16 | 011 | 15 | 900 \ \ \ i i i
1000 102 |128a35) (O14) | (1) 1| (50) | 16215, 010 | 15 | 1200 [ 16x215, 010 | 15 | 1200
| | | | | | | | | f
16x165 ' 0.10 15 1000 " Esr@) ' ESR@) ' Ripples
2200 222 @6x215! o010 ' 15 ! 1200 16x21.5 | 010 | 15 | 1200 |Case Sizel 20C(3 ) -40(C) I Current
L L L L L L L L L
T~ WVHE 35 50
5=
Cap(uF) 1A 1H
‘ ‘ ‘ 6.3x77 ' 23 | 46 50
10 100 63x58 | 33 | 66 | 38 6.3x58) ' (33) ' (66) ' (38)
% | ? | % |
| | ‘ 63x7.7 |, 23 , 46 |, 50
22 220 6.3x5.8 | 3.3 | 66 1 39 (B8x62) |, (23) , (46) | (50)
6.3x7.7 | 23 I 46 | 62 I I I
33 330 (86.2) | (23) 1 (46) , (62 | &5, 0, 20 &
I I | I I I
47 470 8x105 | 10 | 20 | 92 10x105 1 07 1 134 1 111
T T T T T T
100 101 10x10.5 ‘ 0.7 ‘ 134 | 151 12.5x13.5] 0.23 ‘ 35 ‘ 550
125x135, 014 | 21 , 750 |16x165 ; 015 | 23 | 850
220 221 |(10x135), (0.5) | (95) | (260) [125x135) (0.23) | (35) | (550)
| | | 16x165 | 015 1 23 1 850
330 331 125%x135, 014 | 21 | 750 (12.5x16) 1 (0.18) | (27) | (700)
| | | | | |
16x16. 0.10 15 1000
470 (8% 01 1 @y 1 0w | 12151 015 23 | e
t t t t t t "
. ESR(Q ESR(Q Ripples
680 681 165215 010 ! 15 ! 1200 |Case Size! zoc(: ) 1 -4o(c) ' Current

Ripple Current (mA ms) at 125C 100kHz
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V-CHIP ALUMINUM ELECTROLYTIC CAPACITORS M h g R ER AR HONDRCOAP

KH Series
B BRI REARIFSURE R KESRME Standard size Maximum permissible ripple current&ESR
T~ WVEE 63 100
BHE
Cap(uF) 1J 2A
6.3x7.7 = 23 | 115 | 42 ‘ ‘ ‘
10 100 (8x6.2) l 33 l (115) ‘ (42) 8x10.5 l 1.00 l 50 l 53
, , Y , , ,
22 220 8x10.5 : 1.0 : 50 l 56 10x10.5 : 0.70 : 35 : 63
33 330 10x10.5 : 07 : 35 : 77 10x13.5 : 0.45 : 225 : 130
[ [ \ [ [ [
47 470 10x135 1 045 | 225 | 150 |125x1351 033 1 165 | 450
t t T t t t
68 680 I I I 125x16 | 026 | 13 I 550
| | 1 | | |
100 101 [125x135, 025 | 125 | 500 16x165 | 024 | 12 | 650
| | | | | |
220 221 12.5%x16 | 020 10 | 600 | | |
I I | I I I
330 331 16x165 | 018 | 9 | 820 | | o
; . : ESR(Q) ESR(Q) = Ripples
i i ! Case Size | 20C ! -40C ! Current
470 471 16.5x21.5 1 0.11 1 55 1 1100 1 1 1

Ripple Current (mAms) at 125C 100kHz

B HRRTREALFSUERR  Standard size Maximum permissible ripple current

= WV H £ 160 200 250 400 450
A=
Cap(uF) 2C 2D 2E 2G 2W
3.3 3R3 | | | 1 12.5%16 | 65
4.7 4R7 | | | 12541350 70 [ 16215 | 85
I I I I I
6.8 6R8 | | | 16x16.5 | 100 !
10 100 12.5><13.53 100 12.5><13.53 100 12.5%16 i 110 16x21.5 i 140 i
| | | | |
22 220 16x16.5 | 180 16x16.5 | 180 16x21.5 | 205 ! !
| | ? ? 1 Ripples
33 330 16x21.5 | 245 16x21.5 | 250 | | Case Size Current

Ripple Current (mA ms) at 125C 100kHz

B SUBEFRSAERMMERE (10~100V) Standard size Maximum permissible ripple current

Frequency
50Hz 120Hz 1kHz 10kHz 100kHz~
Capacitance(uF)
10~100 0.35 0.40 0.75 0.90 1.00
220~470 0.35 0.50 0.85 0.94 1.00
680~2200 0.40 0.60 0.85 0.95 1.00

B SURHERAERMMERS (10~100V) Standard size Maximum permissible ripple current

Frequency 50Hz 120Hz 300Hz 1kHz 10kHz 100kHz~

Coefficient 0.75 1.00 1.25 1.50 1.75 1.80
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V-CHIP ALUMINUM ELECTROLYTIC CAPACITORS M\ iE R A 25

HDONDRACAT

KH Parts List (1)

Tangent of | Leakage | ESR (Q) | ESR (Q) | Ripple Current
Size R.V. Cap. |LossAngle| Current | (20C, | (-40C, (mA rms.)
Part No. (V.DC) | ( wF )| (tans) ( wA) | 100kHz) | 100kHz) [(100kHz,125°C)
D x L max. max. max. max. max.
6.3x7.7 10kH101MLC6.3x7.7EC 10 100 0.24 30.0 23 46.0 72
8x6.2 10kH101MLC8%6.2EC 10 100 0.24 30.0 23 46.0 72
8x10.5 10kH221MLC8x6.2EC 10 220 0.24 66.0 1.0 20.0 136
10x10.5 10kH331MLC10x10.5EC 10 330 0.24 99.0 0.7 13.4 188
10x13.5 10kH471MLC10x13.5EC 10 470 0.24 141.0 0.5 9.5 300
12.5x13.5 10kH102MLC12.5x13.5EC 10 1000 0.22 300.0 0.14 2.1 750
12.5%16 10kH102MLC12.5%16EC 10 1000 0.22 300.0 0.11 15 900
16x16.5 10kH222MLC16%16.5EC 10 2200 0.22 660.0 0.10 15 1000
16%x21.5 10kH222MLC16%21.5EC 10 2200 0.22 660.0 0.10 15 1200
6.3x5.8 16kH470MLC6.3%5.8EC 16 47 0.20 226 3.3 66.0 43
8x10.5 16kH101MLC8%10.5EC 16 100 0.20 48.0 1.0 20.0 115
10x10.5 16kH221MLC10x10.5EC 16 220 0.20 105.6 0.7 13.4 175
10%13.5 16kH331MLC10x13.5EC 16 330 0.20 158.4 0.5 9.5 280
12.5x13.5 10kH471MLC12.5x13.5EC 16 470 0.18 2256 0.14 2.1 750
16x16.5 16kH681MLC16x16.5EC 16 680 0.18 326.4 0.14 21 750
12.5%13.5 16kH681MLC12.5%13.5EC 16 680 0.18 326.4 0.10 15 1000
16x21.5 16kH102MLC16%x21.5EC 16 1000 0.18 480.0 0.10 15 1200
16x21.5 16kH222MLC16%x21.5EC 16 2200 0.18 1056.0 0.10 15 1200
6.3x5.8 25kH330MLC6.3x5.8EC 25 33 0.16 24.8 3.3 66.0 45
6.3x7.7 25kH470MLC6.3x7.7EC 25 47 0.16 35.3 2.3 46.0 68
8x6.2 25kH470MLC8x6.2EC 25 47 0.16 35.3 2.3 46.0 68
8x10.5 25kH101MLC8x%10.5EC 25 100 0.16 75.0 1.0 20.0 126
10x10.5 25kH221MLC10x10.5EC 25 220 0.16 165.0 0.7 13.4 211
10x13.5 25kH331MLC10x13.5EC 25 330 0.16 2475 0.50 9.5 270
12.5%13.5 25kH331MLC12.5x13.5EC 25 330 0.16 2475 0.14 2.1 750
12.5%13.5 25kH471MLC12.5x13.5EC 25 470 0.16 3255 0.14 2.1 750
16x16.5 25kH681MLC16x16.5EC 25 680 0.16 510.0 0.10 15 1000
16x21.5 25kH681MLC16x21.5EC 25 680 0.16 510.0 0.10 15 1200
16x21.5 25kH102MLC16%21.5EC 25 1000 0.16 750.0 0.10 15 1200
6.3x5.8 35kH100MLC6.3x5.8EC 35 10 0.14 105 3.3 66.0 38
6.3x5.8 35kH220MLC6.3x5.8EC 35 22 0.14 23.1 3.3 66.0 39
6.3x7.7 35kH330MLC6.3x7.7EC 35 33 0.14 34.7 2.3 46.0 62
8x6.2 35kH330MLC8x6.2EC 35 33 0.14 34.7 2.3 46.0 62
8x10.5 35kH470MLC8x%10.5EC 35 47 0.14 49.4 1.0 20.0 92
10x10.5 35kH101MLC10x10.5EC 35 100 0.14 105.0 0.7 13.4 151
10x13.5 35kH221MLC10x13.5EC 35 220 0.14 2475 0.50 9.5 260
12.5%13.5 35kH221MLC12.5x13.5EC 35 220 0.14 2475 0.14 2.1 750
12.5%13.5 35kH331MLC12.5x13.5EC 35 330 0.14 231.0 0.14 2.1 750
16x16.5 35kH471MLC16x16.5EC 35 470 0.14 346.5 0.11 15 900
16x21.5 35kH471MLC16x21.5EC 35 470 0.14 4935 0.10 15 1000
16x21.5 35kH681MLC16%21.5EC 35 680 0.14 714.0 0.10 15 1200
6.3x5.8 50kH100MLC6.3x5.8EC 50 10 0.14 15.0 3.3 66.0 38
6.3x7.7 50kH100MLC6.3x7.7EC 50 10 0.14 15.0 23 46.0 50
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KH Parts List (2)

Tangent of | Leakage | ESR (Q) | ESR (Q) | Ripple Current
Size R.V. Cap. |LossAngle| Current | (20C, | (-40C, (mA rms.)
Part No. (V.DC) | ( uF) (tans) ( pA) | 100kHz) | 100kHz) |(100kHz,125C)
D x L max. max. max. max. max.
6.3x7.7 50kH220MLC6.3%7.7EC 50 22 0.14 33.0 2.3 46.0 50
8x6.2 50kH220MLC8%6.2EC 50 22 0.14 33.0 2.3 46.0 50
8x10.5 50kH330MLC8%10.5EC 50 33 0.14 49.5 1.0 20.0 83
10x10.5 50kH470MLC10x10.5EC 50 47 0.14 70.5 0.7 13.4 111
12.5x13.5 50kH101MLC12.5x13.5EC 50 100 0.12 150.0 0.23 35 550
12.5x13.5 50kH221MLC12.5%13.5EC 50 220 0.12 300.0 0.23 35 550
16x16.5 50kH221MLC16x16.5EC 50 220 0.12 300.0 0.15 23 850
12.5%16 50kH331MLC12.5x16EC 50 330 0.12 495.0 0.18 2.7 700
16x16.5 50kH331MLC16x16.5EC 50 330 0.12 495.0 0.15 23 850
16x21.5 50kH471MLC16x21.5EC 50 470 0.12 705.0 0.15 23 920
6.3x7.7 63kH100MLC8%10.5EC 63 10 0.18 18.9 2.3 115.0 42
8x6.2 63kH100MLC10%x10.5EC 63 10 0.18 18.9 23 115.0 42
8x10.5 63kH220MLC10%x13.5EC 63 22 0.18 416 1.0 50.0 56
10x10.5 63kH330MLC12.5x13.5EC 63 33 0.18 62.4 0.7 35.0 77
10x13.5 63kH470MLC16x16.5EC 63 47 0.18 88.8 0.45 225 150
12.5%x13.5 63kH101MLC12.5x13.5EC 63 100 0.14 189.0 0.25 125 500
12.5%16 63kH221MLC16x21.5EC 63 220 0.14 415.8 0.20 10.0 600
16x16.5 63kH331MLC16x21.5EC 63 330 0.14 623.7 0.18 9.0 820
16%21.5 63kH471MLC16x21.5EC 63 470 0.14 888.3 0.11 55 1100
8x10.5 100kH100MLC8%10.5EC 100 10 0.18 30 1.00 50.0 53
10x10.2 100kH220MLC10%10.2EC 100 22 0.18 66 0.70 35.0 63
10x13.5 25kH330MLC10x13.5EC 100 33 0.18 99.0 0.45 225 130
12.5x13.5 25kH470MLC12.5x13.5EC 100 47 0.10 141.0 0.33 16.5 450
12.5%16 25kHB80MLC12.5x16EC 100 68 0.10 204.5 0.26 13.0 550
16x16.5 25kH101MLC16x16.5EC 100 100 0.10 300.5 0.24 12.0 650
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KH Parts List (3)

Tangent of | Leakage Ripple Current
Size RV Cap. |LossAngle| Current (mA rms.)
Part No. (V.DC) | ( wF )| (tans) (uA) (100kHz,125°C)
D x L max. max. max.

12.5x13.5 160kH101MLC12.5x13.5EC 160 10 0.20 164 100
16x16.5 160kH220MLC16x16.5EC 160 22 0.20 241 180
16x21.5 160kH330MLC16x21.5EC 160 33 0.20 3N 245
12.5x13.5 200kH100MLC12.5%13.5EC 200 10 0.20 180 100
16x16.5 200kH220MLC16x16.5EC 200 22 0.20 276 180
16x21.5 200kH330MLC16x21.5EC 200 33 0.20 364 245
12.5x16 250kH100MLC12.5%16EC 250 10 0.20 200 110
16x21.5 250kH220MLC16x21.5EC 250 22 0.20 320 205
12.5x13.5 400kH4R7MLC12.5x13.5EC 400 4.7 0.24 175 70
16x16.5 400kH6R8MLC16x16.5EC 400 6.8 0.24 209 100
16x21.5 400kH100MLC16x21.5EC 400 10 0.24 260 140
12.5%16 450kH3R3MLC12.5x16EC 450 33 0.24 159 65
16x16.5 450kH4R7MLC16x16.5EC 450 4.7 0.24 185 85
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