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BC Components

Aluminum electrolytic capacitors

Radial Miniature Semi-Professional

FEATURES
» Polarized aluminum electrolytic
capacitors, non-solid electrolyte

« Radial leads, cylindrical aluminum
case with pressure relief, insulated
with a blue vinyl sleeve

« Charge and discharge proof

e Long useful life:
1500 hours at 105 °C

* Miniaturized, high CV-product
per unit volume.

APPLICATIONS

+ EDB, telecommunication,
industrial, automotive and
audio-video

« Smoothing, filtering, buffering in

Product specification
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QUICK REFERENCE DATA
DESCRIPTION VALUE
Case sizes (ODnom * Lpnom in mm) 10x12t0 18 x 35
Rated capacitance range, Cr 100 to 10000 pF
Tolerance on Cgr +20%
Rated voltage range, Ur 16 to 63 V
Category temperature range -40 to +105 °C
Endurance test at 105 °C 1000 hours
Useful life at 105 °C 1500 hours
Useful life at 40 °C, 1.3 x Ig applied 150000 hours
Shelf life at 0 V, 105 °C 500 hours
Based on sectional specification IEC 60384-4/EN130300
Climatic category IEC 60068 40/105/56
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Product specification

Aluminum electrolytic capacitors

Radial Miniature Semi-Professional 047 RMS
Selection chart for Cgr, Ug and relevant nominal case sizes (OD x L in mm)
Preferred types in bold.
Cr Ur (V)
(uF) 16 25 35 40 50 63
1001 - - - - - 10 x 12
220 - - 10 x12 - 10 x 16 10 x 20
330 - - 10 x 16 10 x 20 - 12.5x 20
470 10 x12 10 x 16 10 x 20 - 12.5x 20 12.5%x 25
1000 10 x 20 12.5x 20 12.5x 25 - 16 x 25 16 x 31
2200 12.5x25 16 x 25 16 x 31 16 x 35 18 x 35 18 x 35
3300 16 x 25 16 x 31 18 x 35 18 x 35 18 x 35 -
4700 16 x 31 18 x 35 18 x 35 - - -
6800 16 x 35 18 x 35 - - - -
10000 18 x 35 - - - - -
Note

1. For lower CV-values see data sheet “036 RSP”.
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BC Components Product specification

Aluminum electrolytic capacitors

Radial Miniature Semi-Professional 047 RMS

MECHANICAL DATA, AVAILABLE FORMS AND PACKAGING QUANTITIES

MRA220 *

Dimensions in mm.
For dimensions see Table 1.

Dimensions in mm.
For dimensions see Table 1.

Fig.2 Form CA: Long leads. Fig.3 Form CB: Cut leads.

Table 1 Physical dimensions, mass and packaging quantities; see Figs 2 and 3

NOMINAL PACKAGING QUANTITIES
CASE SIZE CASE 0Od | ODmax | Lmax F MASS
0D x L CODE | (mm) | (mm) | (mm) | (mm) (@) FORM CA FORM CB | FORM TFA
(mm) per box per box per box
10 x 12 14 0.6 105 135 |5.0+0.5| =1.6 1000 500 800
10 x 16 15 0.6 105 175 |5.0+0.5| =1.9 500 500 800
10 x 20 16 0.6 105 22.0 |5.0+05| =22 500 500 800
12.5x 20 17 0.6 13.0 22.0 |5.0+05| =4.0 500 500 500
12.5x 25 18 0.6 13.0 27.0 |5.0£0.5| =5.0 250 250 500
16 x 25 19 0.8 16.5 27.0 |75105| =8.0 250 250 250
16 x 31 20 0.8 16.5 335 |7.5+0.5| =9.0 100 100 250
16 x 35 21 0.8 16.5 375 |75105| =115 100 100 -
18 x 35 22 0.8 18.5 375 |7.5+0.5| =145 100 100 -
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Aluminum electrolytic capacitors

Radial Miniature Semi-Professional 047 RMS

Taped products

MAMO066

Form TFA:
Case OD xL <16 x 31 mm.
Tape dimensions are specified in this handbook, section “Packaging”.

Fig.4 Taped in box (ammopack).

MARKING

The capacitors are marked with the following information:

< Rated capacitance value (in uF)

< Tolerance on rated capacitance, code letter in accordance with “/EC 60062” (M for £20%)
< Rated voltage (in V)

« Upper category temperature (105 °C)

e Group number (047)

» Code indicating factory of origin

* Name of manufacturer

» Date code, in accordance with “/EC 60062”

* Negative terminal identification.

2000 Jan 18 5



Product specification

BC Components

Aluminum electrolytic capacitors

047 RMS

Radial Miniature Semi-Professional

- 28999 /0 | 28995 L0 00 ¥0'0 | 900 | 920 | OvE | 00LT | 00LT e GEx 8T 0089
- 2LY99 L0 | ZLY9S LY0 S0°0 G00 | 2000 | 220 | ovZz | 002T | 00ST 2z GEx 8T 00L%
TEE9E LP0 | 2ZEE99 L¥O | ZEE9S L0 100 L00 | 600 | 020 | 0T | 0€8 00ZT 0z TEx 9T 00£€
2229¢€ L¥0 | 22T299 L¥0 | 2229S Lv0 800 600 | 2T0 | 8T0 | OTT | 0SS 066 6T GZx 9T 0022
20T9E /PO | 2O0T99 L¥O | 20T9S L+0 €10 8T0 | 12O | ¥T0 | €S 0S2 0€9 A 0ZxS2T | 000T
TLV9E /Y0 | TL¥99 /¥0 | TL¥9S L¥0 G20 8€0 | s¥0 | ¥T0 | 22 0zT 09€ GT 9T x 0T 0LY Gz
- €0TS9 L¥0 | €0TSS 10 S0°0 G00 | S00 | 980 | oze | 009T | 008T 2z GEx 8T 0000T
- 78959 /¥0 | 2Z89SS /0 90°0 900 | 900 | 820 | 02z | 0OTT | 009T 12 GEx 9T 0089
ZLYSE LY0 | 2LVS9 LVO | 2LYSS 110 100 L00 | 800 | ¥20 | 0ST | 09 00€T 0z TEx 9T 00L%
ZEESE /PO | TEES9 L¥O0 | ZEESS L10 800 600 | OTO | 220 | OTT | 0eS 00TT 6T GZx 9T 00£€
222S¢€ L0 | 22289 L0 | 222SS Lvo 0T°0 210 | ¥T0 | 020 | €L 09€ 0€8 8T GZx G2l | 0022
Z0TSE L0 | 2OTS9 L¥O | Z2OTSS L+0 LT0 120 | ¥20 | 910 | S¢ 09T ovS 9T 0Z x 0T 000T
TLVSE L¥0 | TL¥S9 L¥0 | TLPSS L¥0 €e0 G0 | TS0 | 9T0 | 8T 8L 0ee vT 2T x0T oLY 9T
V41 NHO4 | 9D WHO4 VO NHO4 ©) ©) ©) - o) | (wri) oﬁw%ﬁ aoo ._@Mvm () "
a3advi ONIOVMOVd M1Ng NIV_NOS NIMS Nu%mﬂ Q uBL c%__m c_k_ﬁ 2H 00T | 355 | 3718 35V Nxmwa 4N
........ 222z ¥39NNN INDOTVLYD Bl TVNINON

"Z0TOE L0 222z “Jequinu anbofered
V41 WIOH ‘WW GZ x G'ZT[] :9ZIS aSed [eulloN

02¥ ‘A Gg/41 000T
Sal1as /{0 Jojoeded J1A|01199|3

pjoq ul sadA1 paliajald ‘uoiew.ojul Bullapio pue elep [ealds|3 g 9|gel

ZHX 00T 40 ZH QT Je @ouepadwl “Xew

Z

(¥D pue XeWg ue) woly parenoed) zH 00T 1e adue)sisal salas Juajeninba

dS3

ZH 00T e J010%] uonedissip ‘xew

Quel

dn e seInuIW G Jaye JualINd abexes| "xew

mn__

4N 1e |InuIw T J8yfe JuaLINd abexes| ‘xew

._”.__

D, SOT ‘ZH 00T ¥e uaund ajddu SINY pales

g

0502F 0URISI01 ‘ZH 00T Je soue)oedes pajel

L)

NOILdIYOSs3d

TOdINAS

a|dwexa bulleplo

%G/ 01 G = HY "ed’ 90T 0398 = d
‘Do 02 = 9W'e) 1e A|dde z s|qel ul SanfeA [eal109)8 |[e ‘palioads asIMmIBYIo SSajun

NOILVINHOANI ONIHIAH0 ANV V1ivd 1vOld.1o313

2000 Jan 18



Product specification

BC Components

Aluminum electrolytic capacitors

047 RMS

Radial Miniature Semi-Professional

- 72289 /¥0 | 2T28s L¥0 ¥0°0 ¥00 | 600 | €T0 | 082 | 00T | 00ST e GE x 8T 0022
20T8E L¥O | 20T89 LvO | 20T8S L0 800 800 | ¥T0 | 600 | OST | 0£9 00TT 0z TEx 9T 000T
TLV8E VO | TL¥89 L¥O | T.L¥8S L0 910 9T0 | 620 | 600 | 29 00€ 029 8T GZxGZT | 0L
TEEBE LPO | TEEBY L¥O | TEESS L0 220 €20 | V0 | 600 | SP 012 oLy LT 0ZxG2ZT | oge
1228€ L¥0 | 12289 Lv0 | T2Z8S L0 Ze0 ve0 | 290 | 600 | T€ ovT 0S€ 9T 0Z x 0T 0ze
T0T8E L¥0 | TOT89 L¥O | TOT8S L0 G590 G/0 | oFT | 600 | 9T 99 012 e ZT % 0T 00T €9
- ZEET9 L¥0 | ZEETS YO ¥00 €00 | 2000 | 9T0 | 0Oge | 00LT | 0097 2z GE x 8T 00€€
- 22219 /¥0 | 2ZTIS L¥0 500 G00 | OTO | ¥T'O | 022 | 0OTT | OO¥T zz GE x 8T 0022
20TTE LVO | 2OTT9 LVO | 2OTIS L0 60°0 0T0 | STO | OTO | 00T | 00S ov6 6T GZ x 9T 000T
TLVTE VO | TLYT9 L¥O | TLYIS L0 LT0 0z0 | zeo | oto | 0S ove ovS LT 0ZxG2T | 0L
122T€ LV0 | TZZT9 LVO | T2ZZIS LYO €0 V0 | 690 | OTO | S2 01T 0T€ GT 9T x 0T 0zz 0S
- TEEL9 1¥0 | TEELS L¥O ¥00 ¥00 | 800 | 8T0 | 0.2 | 0O0ST | 00ST e GE x 8T 00€€
- 22219 1¥0 | 222.S L¥0 900 900 | TTO | 9T0 | 08T | 088 00ZT 12 GEx 9T 0022
TEELE LV0 | TEEL9 L0 | TEELS L10 9z'0 €e0 | ss0 | 2to | 62 ovT 08¢ 9T 0Z x 0T oee ov
- 2L¥09 /%0 | ZL¥0S L¥0 00 ¥0'0 | 900 | 020 | 0SE | 009T | 008T 2z GE x 8T 00L¥
- ZE€E09 /Y0 | ZEEO0S L¥0 500 G00 | 600 | 8T0 | 0z | 00ZT | 00ST 2z GE x 8T 00€€
Zz20e L¥0 | 22209 L¥0 | 2220S L0 L0°0 00 | TTO | 9T0 | 09T | 0L 00ZT (074 TEx 9T 0022
20TOE LVO | 2O0TO9 L¥O | 20TOS Lt0 AN €10 | 8T0 | 210 | € 0Se 08. 8T GZxGZT | 000T
TLVOE VO | TLY09 L¥O | TLOS L0 zz0 /20 | 680 | 2T0 | 9¢ 0T 0S¥ 9T 0Z x 0T 0LY
TEEOE LPO | TEE09 LVO | TEEOS L0 820 8e0 | ss0 | 2r0 | 92 0zt 0S€ GT 9T x 0T 0ee
1220€ L¥0 | 12209 L¥0 | TZ2Z0S L0 80 /S0 | €80 | 210 | 8T 08 0.2 T ZT x0T 0ze Ge
V4L WHO4 | 90 NHO4 VO INHO4 ©) ©) ) - o) | (wr) oﬁwmcﬁwa 0oo ._@Mcm () "
a3advl ONIDOVINOVd M1Ng N_._V_Noa N_._VN_S NMMMH Quel c_mm__ S c_m__ T 25007 | 3svo | 3715 35vo N_._mwa 40
........ 2z2Z ¥39NNN IND0TVLYD g TVNINON

2000 Jan 18



BC Components
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Aluminum electrolytic capacitors

. . . . 047 RMS
Radial Miniature Semi-Professional
Additional electrical data
DESCRIPTION CONDITIONS VALUE
Voltage
Surge voltage Us <1.15 Ug
Reverse voltage Uey <1V

Current

Leakage current

after 1 minute at Ug

IL1 £0.01Cr X Ugr + 3 pA

after 5 minutes at Ug

IL5 £0.002CR x Ug + 3 A

Inductance

Equivalent series inductance (ESL)

case JD =10 mm

typ. 16 nH

case 0D =>12.5 mm

typ. 18 nH
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Capacitance (C)
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Curve 1: 16 V.
Curve 2: 25 V.
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Curve 4: 63. V. Tamb (°C)
Cp = capacitance at 20 °C, 100 Hz.
Fig.5 Typical multiplier of capacitance as a function of ambient temperature.
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Fig.6 Typical multiplier of capacitance as a function of frequency.
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Equivalent series resistance (ESR)
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Fig.7 Multiplier of ESR as a function of ambient temperature.
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Fig.8 Multiplier of ESR as a function of frequency.
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Impedance (2)
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Fig.9 Typical impedance as a function of ambient temperature.
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Fig.10 Typical impedance as a function of frequency.
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RIPPLE CURRENT AND USEFUL LIFE
Table 3 Multiplier of ripple current (Ig) as a function of frequency
FREQUENCY Ir MULTIPLIER
(Hz) Ugr = 16 and 25 V Ug = 35 and 40 V Ugr = 50 and 63 V
50 0.95 0.85 0.80
100 1.00 1.00 1.00
300 1.07 1.20 1.25
1000 1.12 1.30 1.40
3000 1.15 1.35 1.50
=>10000 1.20 1.40 1.60
3.8 CCC206
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Ia = actual ripple current at 100 Hz. Tamb (°C)

Ir = rated ripple current at 100 Hz, 105 °C.
(1) Useful life at 105 °C and Ir applied: 1500 hours.

Fig.11 Multiplier of useful life as a function of ambient temperature and ripple current load.
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SPECIFIC TESTS AND REQUIREMENTS

General tests and requirements are specified in this handbook, section “Tests and Requirements”.

Table 4 Test procedures and requirements

TEST
PROCEDURE
NAME OF REFERENCE (quick reference) REQUIREMENTS
TEST
Endurance IEC 60384-4/ Tamb = 105 °C; Ug applied; AC/C: £15%
EN130300 1000 hours

subclause 4.13 tan & < 1.3 x spec. limit

Z < 2 x spec. limit
ILs < spec. limit

Useful life CECC 30301 Tamb = 105 °C; Ur and I applied,; AC/C: £45%
subclause 1.8.1 1500 hours

tan 6 <3 x spec. limit
Z < 3 x spec. limit

ILs < spec. limit

no short or open circuit

total failure percentage: <1%

Shelf life IEC 60384-4/ Tamb = 105 °C; no voltage applied,; AC/C: £15%
(storage at high | EN130300, 500 hours
temperature) subclause 4.17

tan 8 < 1.3 x spec. limit
after test: Ug to be applied for 30 minutes,

< .
24 to 48 hours before measurement Z <2 x spec. limit

ILs < 2 x spec. limit
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