Philips Components Product specification

Solid Aluminium electrolytic capacitors

Solid Al, Radial Pearl 122 SAL-RP

FEATURES

Polarized aluminium electrolytic

capacitors, solid electrolyte MnO, +

Radial leads, max. height 12.5 mm, *

resin dipped, orange coloured § e 2
Extremely long useful life, | | O O O

20000 hours at 125 °C

Extended usable temperature
range up to 175 °C

Excellent low temperature, . .
impedance and ESR behaviour Fig.1 Component outlines.

Charge and discharge proof,
application with 0 Q resistance
allowed

Reverse DC voltage up to 0.3 x Ug

allowed 123 axial 122 hi
— L gher 128
SAL-A = \orsion SAL-RP cvivolume ™| SAL-RPM

AC voltage up to 0.8 x Up allowed

CCB030

Advanced technology to achieve
high reliability and high stability.

APPLICATIONS
e EDP, telecommunication, general ¢ Automotive and audio-video ¢ For small power supplies,
industrial ¢ Smoothing, filtering and buffering DC/DC converters.

QUICK REFERENCE DATA

DESCRIPTION VALUE

Case sizes (Hmax X Wax X Tmax in mm) 12.5x8x3510125x8x%x6
Rated capacitance range (E6 series), Cr 0.33to 68 uF
Tolerance on Cp +20%
Rated voltage range, Ug 6.3t040V
Category temperature range:

Ug=6.31040V -551t0 +85 °C

Uc=6.31025V -551t0 +125 °C
Endurance test at 125 °C 10000 hours
Useful life at 125 °C 20000 hours
Useful life at 175 °C 2000 hours
Useful life at 40 °C, |g applied >300000 hours
Shelf life at 0 V, 125 °C 500 hours
Based on sectional specification IEC 384-4/CECC 30300
Detail specification IEC 384-4-2/CECC 30302
Climatic category IEC 68 55/125/56
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Philips Components

Product specification

Solid Aluminium electrolytic capacitors

Solid Al, Radial Pearl 122 SAL-RP
Selection chart for Cg, Ug, Uc and relevant maximum case sizes (H x W x T in mm)
Preferred types in bold.
Ur(V)at Tampb=85°C
Cr 6.3 10 16 25 35 40
(wF) Uc (V) at Tamp = 125 °C
6.3 10 16 25 25 25
0.33 - - - - - 125x8x35
0.47 - - - - - 125 x8x 4.5
0.68 - - - 125x8x3.5 - 125x8x45
1.0 - - - 125 x8x3.5 125x8x4.5 125 x8x5
1.5 - - - 125x8x35 - 125x8x 6
2.2 - - 125x8x%x3.5 125 x8x 4.5 - 125 x8x6
3.3 - - 125x8x 3.5 125x8x45 125x8 %86 -
4.7 - 125 x8x3.5 125x8x%x4.5 125 x8x5 - -
6.8 - 125x8x3.5 125x8x 4.5 125x8x 6 - -
10 125x8x%x 3.5 125 x8x4.5 125x8x%x5 125 x8x6 - -
15 125 x8x 4.5 125x8x4.5 125x8 x86 - - -
22 125x8x%x 4.5 125 x8x5 - - - -
33 125x8x5 125x8x 6 - - - -
47 125x8x6 - - - - -
68 125x8 x86 - - - - -
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Philips Components Product specification

Solid Aluminium electrolytic capacitors

Solid Al, Radial Pearl 122 SAL-RP

MECHANICAL DATA AVAILABLE FORMS AND PACKAGING QUANTITIES

12.5 max

printed-wiring

Bottom view board
& oar
+04 Wl g g +008

MBC516 - 1 -0.05

Dimensions in mm.
For dimensions see Table 1.
The diameter of the mounting holes in the printed-circuit board is 0.8 £0.1 mm.

Fig.2 Form CB: Short leads, in boxes.

—
+
W 12.5 max
—F | |

=+

- 0.1 !
. .01+ 04 . y

Bottom view 0 printed-wiring

9+1 s board

/521 02] | A= + 0'.5
+0.06
s > %+ 206 005
2105
| J y | | mscsi5-2
- 1,0 0.1

Dimensions in mm.
For dimensions see Table 1.
The diameter of the mounting holes in the printed-circuit board is 0.8 £0.1 mm, except for the hole of the anode lead of Form CA capacitors: 1.3 -0.2 mm.

Fig.3 Form CA: Long leads with keyed polarity, in boxes.
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Philips Components Product specification

Solid Aluminium electrolytic capacitors

: . 122 SAL-RP
Solid Al, Radial Pearl
Table1 Physical dimensions, mass and packaging quantities; see Figs 2 and 3
CASE PACKAGING QUANTITIES
MASS
MAXIMUM SIZE (@) FORM FORM FORM FORM
HxWxT CODE g CA CB
TR+ TFA
(mm) (note 1) (note 1)
125 x8x 3.5 1 ~0.35 1000 1000 2000 2000
125 x8x 4.5 2 ~0.38 1000 1000 2000 2000
125x8x5 3 ~0.45 1000 1000 1000 1000
125x8x86 4 ~0.58 800 1000 1000 1000
Note
1. In plastic bags of 200 units each.
Taped products MARKING

The capacitors are marked (where possible) with the
following information:

Tape dimensions are specified in this handbook,
Section “Packaging”.

¢ Rated capacitance (in uF)

¢ Tolerance code on rated capacitance (M = £20%)
o Rated voltage (in V) and category voltage if applicable

+ : ¢ Date code in accordance with “/EC 62”
+
¢ Name of manufacturer
— o ¢ '+’ signs to identify the anode terminal.

MOUNTING

When bending, cutting or straightening the leads, ensure
that the capacitor body is relieved of stress.

Bending after soldering must be avoided.

MBC518

Form TR+: Taped on reel, positive leading.
Form TFA: Taped in ammopack.

Fig.4 Taped versions.
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ic capacitors
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Solid Al, Radial Pearl

822L€ | 822/C | 82eLL | 822LS S 16 | 0L0 | § zet | 86 8 v 9x8xGTL| TT

8GL/E | 89L/C | 8GHLL | 8GHLS L sek | 0ko | € 904+ | 8L S ¥ 9x8xggh| Gt

80LLE | 80L/Z | 8O | 80MLS ob | 00z | 0ko | 2 S8 29 ¥ € GX8XGTL| O

189/ | 189/2 | 189LL | 189LS S | 62| 0k0 | 2 L S5 2 g |Sgrx8xg2h| 890

LIvIE | L1912 | LL¥LL | LLviS 0 | oer | oko | 2 €9 Ly 2 T |Svxexggl| Lo

Lges€ | Le€le | LeeLL | L€8LS oc | o9| oto | 2 €9 6€ ! L |sexsxgzgi|eeo | ov| S2

BEE0E | BEEOZ | 8EE0L | 8EE0S S l9 | or0 | 9 zek | L1 | e ¥ 9x8xggl| €€

80LOE | 80102 | 8040/ | 80409 Sk | ooz | oro | 2 S8 29 £ ¢ |svxexger| oL | sg| s2

60L9E | 60192 | 609/ | 60499 2 02 | s+o | €t gez | 00z | Se v 9x8xGgL| Ok

8899¢ | 88992 | 8899/ | 88999 € |g62 | 0LO | 6 gez | 9k | e ¥ 9x8xg3gl| 89

8LY9E | 8.¥92 | 8L¥9L | 8LY9S S e | 00 | 9 S8k | L&k | Lt € GX8XGTL| LY

8EE9E | B8€€9Z | 8E€9L | 8EE9S L 19 | oto | ¥ 8Sk | L | @ g |srxsxgzh| €€

8229¢ | 82292 | 8229L | 82299 ! 16 | oro | € zeL | 86 8 T |svxexsTh| T

8GL9€ | 89192 | 8549/ | 85499 Sk | ger| oro | 2 90+ | 8L S L |gEx8xGeH| Gt

80L9E | 80492 | 80L9L | 80199 0z | 00z | oto | 2 S8 29 ¥ L |geEx8xgeL| 01

/899 | 18992 | 1899/ | /8999 oe | 62| 0t0 | 2 2 S5 4 L |sex8xggi| 890 | Sg| S2

il | | R o | zn001 | (V" M<ﬁw Mi“w %MNF 3000 | 1 M“,_>Exv w9 |

wyod | wyog | WHOd | WHOL | zyy 0oL | zH 0Ok upg |0 o . ZH OOk | - | 5

Quel | "o ¥ |ZHA 00K |ZHX Ok [ ZH 00} | ISVD | 3ZISASVD | n|°n

z usd : ol ol ol WNIIXVIN °

" ¢ek ¢éce HAFWNN INDO0TVLVYI

660

1998 Jan 29



Philips Components Product specification

Solid Aluminium electrolytic capacitors

Solid Al, Radial Pearl 122 SAL-RP
Additional electrical data
PARAMETER CONDITIONS VALUE
Voltage
Surge voltage for short periods Us<£1.15x UR
Reverse voltage Urey < 0.3 x Up
Maximum peak AC voltage, LV
reverse voltage applied
Maximum peak AC voltage, Tamb <85 °C:
without reverse voltage applied atf<0.1 Hz 0.30 x Ug
at0.1 Hz<f<1 Hz 0.45 x Ur
at1 Hz<f<10 Hz 0.60 x Up
at10 Hz<f<50 Hz 0.65 x Ug
atf>50 Hz 0.80 x Up
85°C < Tamp £ 125 °C:
atf<0.1 Hz 0.15x Up
at0.1 Hz<f<1 Hz 0.22 x Up
at1 Hz<f<10 Hz 0.30 x Up
at10 Hz<f<50 Hz 0.32 x Ur
atf>50 Hz 0.40 x Up
Inductance

Equivalent series inductance (ESL) |case size 125 x8x 3510 125x8x4.5mm |[typ. 910 14 nH

case size 125 x8 x5 and 125 x 8 x 6 mm typ. 11 1o 16 nH

all case sizes max. 20 nH
Dissipation
Maximum power dissipation case sizes 12.5x8x3.51012.5x8 x5 mm Pios = 88 mW
case size 12.5x8 x 6 mm Pyog =104 mW
Current
Maximum leakage current after 5 minutes at Ug and Tymp = 25 °C lL5 £0.05CR x Ug or 2 uA
whichever is greater;
see Table 2
Typical leakage current after 15 s at Ug and Tymp = 25 °C:
Up=6.3t1018V ~0.2 x value stated in Table 2
Up=25t040V ~0.1 x value stated in Table 2
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Philips Components Product specification

Solid Aluminium electrolytic capacitors

. . 122 SAL-RP
Solid Al, Radial Pearl
Voltage
40 CCB114
R 1) @)
» N\
. N\
v I\
25 i I
: =
6.3 i i\
4 ! !
i i
0 : :
-50 0 50 100 150 175
(1) Ug=125°C. & 126 —
@ Uc=175°C. amb

Fig.5 Maximum permissible voltage up to 175 °C.

Ripple current (Ig)

Applying the maximum RMS ripple current given in Table 2 will cause a device temperature of 138 °C.
The 100 kHz values in Table 2 for other temperatures are to be calculated with the following |z multipliers:

Tamb
PARAMETER
25 °C 40 °C 65 °C 85°C 105 °C 125 °C
I multiplier 1.1 1.0 0.88 0.75 0.59 0.37
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Philips Components Product specification

Solid Aluminium electrolytic capacitors

: . 122 SAL-RP
Solid Al, Radial Pearl
Capacitance (C)
MGBO17
1.2
L
Co
1.1
//
1.0
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09 — 3
T
[av]
E
08 g
0.05
[—— G
07 = 0
06
-80 -40 0 40 80 120 160
Co = capacitance at 25 °C and 100 Hz. Tamb (°C)
Fig.6 Typical multiplier of capacitance as a function of ambient temperature.
Typical capacitance change after endurance test at Ty = 125 °C
MGBO018
) |
AC 2000 h
(%)
2 =
LA 5000 h
= ﬂo{) h
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—4 — VA/
= /
-6 L //
A
o —
.
-10
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cumulative frequency (%)
Fig.7 Change of capacitance as a function of cumulative frequency after endurance test.
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Philips Components Product specification

Solid Aluminium electrolytic capacitors

: . 122 SAL-RP
Solid Al, Radial Pearl
Leakage current
102 MGB019
1
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lo = leakage current during continuous operation at Ug and Tamp = 25 °C.
Fig.8 Typical multiplier of leakage current as a function of ambient temperature.

Typical leakage current change after endurance test at Ty = 125 °C
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Fig.9 Leakage current change as a function of cumulative frequency after endurance test.
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Philips Components Product specification

Solid Aluminium electrolytic capacitors

: . 122 SAL-RP
Solid Al, Radial Pearl
Dissipation factor (tan d)
20 MGB021
tan & \
tan 8¢ \
15 \\
N\
\ ©
5
1.0 B
N 3
\\. - ;
5
s
05 0.5
\\\ o -
\ I 0
0
-80 - 40 0 40 80 120 160
Tamb (°C)
Tan 8y = dissipation factor at Tamp = 25 °C and 100 Hz.
Fig.10 Typical multiplier of dissipation factor and standard deviation as functions of ambient temperature.

Typical tan 5 change after endurance test at T,,,, = 125 °C

MGBO22
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10000 h
80

\

60 —

. P

//
7~

tan & (% of initial requirements)

20

0.01 0.1 05 1 2 5 10 20 30 40 50 60 70 80 90 95 98 99995 99.9 99.99
cumulative frequency (%)

Fig.11 Tan & change as a function of cumulative frequency after endurance test.
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Philips Components Product specification

Solid Aluminium electrolytic capacitors

Solid Al, Radial Pearl
Equivalent series resistance (ESR)
104 MBC593
ESR
(®)
108
:
2
10 5
e
—
3 ~—— o —
—~—
10 = —
\‘\
1 e —
Curve 1: 0.1 uF, 40 V.
Curve 2: 1.5 uF, 40 V.
Curve 3: 3.3 uF, 25 V. ’
. 107
Curve 4:10 pF, 8.3 V. 100 - 50 0 50 100 150
Curve 5: 22 uF, 10 V. Tamb (°C)
ESR at 100 Hz.
Fig.12 Typical ESR as a function of temperature.
103 MRA477
ESR
()
102 \E 1
. ‘\‘
e
2T TR
N
10! [~
3
9 *_-—--
107
Curve 1: 0.33 uF, 40 V. 5
Curve 2: 0.68 uF, 25 V. 10
Curve 3: 10 uF, 6.3V 102 103 104 108 106 107
: 209V f (Hz)
Case size HxWxT=125x8x3.5 mm.
Tamp = 25 °C.

Fig.13 Typical ESR as a function of frequency.
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Solid Aluminium electrolytic capacitors

Solid Al, Radial Pearl
103 MRA478
ESR
()
102 I
ST 4
\\ -
Y e
101 SN T ° T~
S 3 =
—~ ~
- 4 Pl - T~
1 \~‘~ ...\\ \\ \\\
107"
Curve 1: 0.47 uF, 25 V.
Curve 2: 22 uF, 25 V. 10—2
Curve 3:4.7 uF, 16V 102 108 104 10° 108 107
Curve 4: 22 uF, 6.3 V. t (Hz)
Case size HxWxT=125x8x4.5 mm.
Tamb = 25 °C.
Fig.14 Typical ESR as a function of frequency.
103 MRA479
ESR
()
102
\\
n
™
N1
101 ™ T~
. 14
\\ i — —
~—~—— = __\3 Iy M
"\‘\55__ WA I~
1 4 \§~ M ~..\ \~~.
\\ - —
] | T
I
107"
Curve 1: 1.0 uF, 40 V.
Curve 2: 4.7 uF, 25 V. 10_2
Curve 3: 10 uF, 16 V. 102 103 104 10° 108 107
Curve 4: 33 uF, 6.3 V. 1 (Hz)
Case size Hx W xT=125x8 x5 mm.
Tamb = 25 °C.
Fig.15 Typical ESR as a function of frequency.
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Solid Aluminium electrolytic capacitors

Solid Al, Radial Pearl
103 MRA480
ESR
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Curve 1: 1.5 uF, 40 V.
Curve 2: 8.8 uF, 25 V.
Curve 3: 15 uF, 16 V. 1072
Curve 4: 68 pF, 6.3 V. 102 1083 104 10° 108 107
Case size HxWxT=125x8x6 mm. f(H2)
Tamb = 25 °C.
Fig.16 Typical ESR as a function of frequency.
Impedance (Z)
50 MGB023
' Tamb=—55°C /1 ™
4 N
Z / N
7, // \\
\\
1.5 Py —200014" ™ \
P4 / \\ A
// ", / \\
———"', L] NN
L o Sy
10 il +25°C L s} I
~RL[[Fs00c A
T T /
+125°C I
0.5
0 3 4
102 10 10 10% 108 107 f(Hz 108

Zy = initial impedance value at Tamp = 25 °C.

Fig.17 Typical multiplier of impedance as a function of frequency at different temperatures.
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Solid Aluminium electrolytic capacitors
Solid Al, Radial Pearl 122 SAL-RP

MRA487

103 <
Z NS
(€2) \\\
2\ NN
10 E::E&::1
\\\ N
\\ —
N N
2 N
101 s i
R 3\ ——
1 mess
107!
Curve 1: 0.33 uF, 40 V. 1072

Curve 2: 0.68 uF, 25 V. 102 103 104 105 1086 107

Curve 3: 10 uF, 6.3 V. f (Hz)
Case size HxWxT=125x8x3.5mm.
Tamb = 25 °C.
Fig.18 Typical impedance as a function of frequency
MRA488
108
‘\
z —N N
Q) \\ ~N N \\
102 \.. N \\
‘\ N
A . 1
N, N, q [,
\\\ \ - \\‘\
™~
10 N NG L 2 N
\\\ \i \‘\
™ N ~ N M
| !
1 N4 _ \\~~ \\\\ \\\
e -
Tl [ ]

107!
Curve 1: 0.47 uF, 25 V.
Curve 2: 22 uF, 25 V. 10_2
CUN8347],1F,16V 102 103 104 105 106 107
Curve 4: 22 uF, 6.3 V. f (Hz)
Case size HxWxT=125x8x4.5 mm.
Tamb = 25 °C.

Fig.19 Typical impedance as a function of frequency.
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Solid Aluminium electrolytic capacitors

Solid Al, Radial Pearl
MRA489
108
Z 1.
Q) \\ NI
102 N \
\\ N 4
\\\ N 3 \\\
.
101 NN N
PE=
~ ] .
™ ™
N N ™
N ~ ™ N
1 i\ \\ \ .\
oy ‘\ —p— —
P~ [T ~d
107!
Curve 1: 1.0 uF, 40 V.
Curve 2: 4.7 uF, 25 V. 5
. 10
Curve 3: 10 uF, 16 V. 102 103 104 105 108 107
Curve 4:33 uF, 6.3 V. f (Hz)
Case size HxWxT=125x8x5 mm.
Tamp = 25 °C.
Fig.20 Typical impedance as a function of frequency.
108 MRA490
Z
Q) ™
102 \\ \\1
N
N ~ ~\2
™N
101 \\‘ \‘ 3\\ \\‘
o -
N ~
™ 4 ™ ™ ™y
\\ \;\ "'\\
™
1 \\ ~.\ \\\ \\\
~ .~ —= —
\\ M, T {1
P~ T~
T I
107!
Curve 1: 1.5 uF, 40V
Curve 2: 8.8 uF, 25V 10_2
CUN8315],1F,16V 102 103 104 105 106 107
Curve 4: 68 uF, 6.3 V. f (Hz)
Case size HxWxT=125x8x6 mm.
Tamp = 25 °C.

Fig.21 Typical impedance as a function of frequency.
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Product specification

Solid Aluminium electrolytic capacitors
Solid Al, Radial Pearl

122 SAL-RP

SPECIFIC TESTS AND REQUIREMENTS

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

Table 3 Test procedures and requirements

TEST

PBOCEDURE REQUIREMENTS
NAME OF TEST REFERENCE (quick reference)
Endurance IEC 384-4/ Tamb = 125 °C; AC/C: +10%
CECC 30300 Ug = 6.3 10 25 V with Uy applied; .
subclause 4.13 Ug = 35 and 40 V with U applied; tan &< 1.2 spec. fimit
10000 hours Z <1.2 x spec. limit
IL5 < spec. limit
Useful life CECC 30302 Tamp = 125 °C; Ig applied and AC/C: £15%
subclause 1.8.1 Ug = 6.3 10 25 V with U applied; -
U = 35 and 40 V with Ug applied; tan & < 1.5 x spec. limit
20000 hours Z <1.5 x spec. limit
IL5 < spec. limit
no short or open circuit,
no visible damage
total failure percentage: <1%
Shelf life IEC 384-4/ Tamb = 125 °C; no voltage applied; AC/C: £10%
(storage at high CECC 30300 500 hours tan & < 1.2 x spec. limit
temperature) subclause 4.17
ILs €1 x spec. limit
Charge and discharge | IEC 384-4-2 108 cycles without series resistance: AC/C: £5%
subclause 9.21 0.5 sto Ug; N
no short or open circuit,
0.5 s to ground -
no visible damage
Solvent resistance IEC 68-2-45, immersion: visual appearance not
test XA 5 +0.5 minutes with or without ultrasonic | affected
IEC 653 at55+5°C
solvents: demineralized water and/or
calgonite solution (20 g/l)
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Product specification

Solid Aluminium electrolytic capacitors
Solid Al, Radial Pearl

122 SAL-RP

printed-circuit board;

one flame on capacitor body;
Tamb = 20 10 25 °C;

test duration =20 s

TEST
PBOCEDURE REQUIREMENTS
NAME OF TEST REFERENCE (quick reference)
Extended vibration IEC 68-2-6 10 10 2000 Hz; no intermittent contacts
test Fc 1.5 mm or 20 g;
: no breakdown
1 octave/minute;
3 directions; no open circuiting
1 sweep per direction; .
. no mechanical damage
no voltage applied
AC/C: £5%
tan 6 £ 1.2 x spec. limit
Z <1.2 x spec. limit
ILs < 1.5 x spec. limit
Shock IEC 88-2-27 half-sine or saw tooth pulse shape; no intermittent contacts
test Ea 50 g; 11 ms; no breakdown
3 successive shocks in each direction of
3 mutually perpendicular axes; no open circuiting
no voltage applied no mechanical damage
AC/C: £5%
tan 6 £ 1.2 x spec. limit
Z <1.2 x spec. limit
ILs < 1.5 x spec. limit
Passive flammability | IEC 695-2-2 capacitor mounted to a vertical after removing the test flame

from the capacitor, the
capacitor must not continue
to burn for more than 15 s;
no burning particles must
drop from the sample
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