Philips Components Product specification

Non-solid Al - electrolytic capacitors

Axial High Temperature AHT 118

FEATURES

¢ Polarized aluminium electrolytic
capacitors, non-solid

e Axial leads, cylindrical aluminium
case, insulated with a blue sleeve

< Mounting ring version (single
ended) not insulated

» Case 010 x 30 mm to
021 x 40 mm with pressure relief

MBB121

Fig.1 Component outlines; Forms BR and BA.

e Taped versions up to case
015 x 30 mm available for

automatic insertion

¢ Charge and discharge proof
AHT-DIN 119
« Extralong useful life: 4000 hours at
125 °C, high reliability
high ripple,

« Extended temperature range:
125 °C (usable up to 150 °C)

low impedance

¢ Miniaturized, high CV-product per AML 138 |<g=1050°c = AHT 118
unit volume. (125 °C)
MLC981
APPLICATIONS

* Automotive, industrial and
telecommunication

* Smoothing, filtering, coupling,

« For use after very long storage
(10 years) without voltage applied

« Portable and mobile equipment

« Low mounting height boards,
vibration and shock resistant

e Outdoor applications, e.g. aerial

decoupling, timing (small size, low mass) amplifiers.
QUICK REFERENCE DATA
DESCRIPTION VALUE

Case sizes (ODngm X Lnom in mm)

6.5 x 1810 10 x 25 10 x30to 21 x40

Rated capacitance range, Cr

1to 10000 pF

Tolerance on Cgr +20%
Rated voltage range, Ur 6.3 to 200 V
Category temperature range —40 to +125 °C -551t0 +125 °C
Endurance test at 150 °C, with no Ir applied 500 hours 1000 hours
Endurance test at 125 °C 2000 hours 3000 hours
Useful life at 125 °C 4000 hours 4000 hours
Useful life at 40 °C, 1.8 x Ig applied 500000 hours 500000 hours
Shelf life at 0 V, 125 °C:

Ugr=6.3t063V 500 hours

Ugr =100 and 200 V 100 hours

Based on sectional specification

IEC 384-4/CECC 30300, LL grade

Climatic category IEC 68 (DIN 40040)

40/125/56 (GKD) | 55/125/56 (FKD)
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Philips Components Product specification

Non-solid Al - electrolytic capacitors

Axial High Temperature AHT 118
Selection chart for C g, Ur and relevant nominal case sizes ( OD x L in mm)
Preferred types in bold .
Cr Ur (V)
(WF) 6.3 10 16 25 40 63 100 200
1.0 - - - - - 6.5 x18 - -
2.2 - - - - - 6.5x18 - 6.5 x 18
4.7 - - - - - 6.5 x 18 6.5 x 18 8x18
10 - - - - - 6.5 %18 6.5x18 10 x 25
15 - - - - - - - 10 x 30
22 - - - - - 6.5x18 8x18 | 12.5x30
33 - - - - - - 10x 25 15 x 30
- - - - 6.5 x 18 8x18 10 x 25 18 x 30
47 - - - - - - 10 x 30 -
68 - - - - - - 12.5x 30 18 x 40
100 - - - 6.5x18 8 x18 10x25 | 12.5x%x30 21 x40
- - - - - 10 x 30 - -
150 - - - - 10x18 | 125x30 15 x 30 -
- 6.5 x 18 8x18 10 x 18 10 x 25 12.5x 30 18 x 30 -
220 - - - - 10 x 30 - - -
330 - 8 x18 10 x 18 10x25 | 125x30 15 x 30 18 x 40 -
470 - 8 x18 10 x 18 10x25 | 125x30 18 x 30 21 x40 -
- - - 10 x 30 - - - -
680 - - 10x30 | 12.5%x30 15 x 30 18 x 40 - -
1000 10 x 18 10 x 25 12.5x 30 12.5x 30 18 x 30 21 x40 - -
- 10 x 30 - - - - - -
1500 10x 25 125x30 | 12.5x30 15 x 30 18 x 40 - - -
2200 - 12.5x 30 15 x 30 18 x 30 21 x40 - - -
3300 - 15 x 30 18 x 30 18 x 40 - - - -
4700 - 18 x 30 18 x 40 21 x40 - - - -
6800 - 18 x 40 21 x40 - - - - -
10000 - 21 x40 - - - - - -
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Philips Components Product specification

Non-solid Al - electrolytic capacitors

Axial High Temperature AHT 118

MECHANICAL DATA, AVAILABLE FORMS AND PACKAGING QUANTITIES

73+1.6
2 D r* L 4>‘

“
H H MBC193 - 1

Dimensions in mm.

Form BR: Taped on reel,
case OD xL=6.5x18t0 15 x 30 mm.

Form BA: Taped in box (ammopack),
case D xL =6.5x18t0 10 x 25 mm.

For dimensions see Table 1.
Tape dimensions are specified in this handbook, section “Packaging”.

Fig.2 Dimensional outline; Forms BA and BR.
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Dimensions in mm.

Form AA : Axial in box,
case D xL =10 x30to 21 x 40 mm.

For case OOD x L =18 x 40 and 21 x 40 mm, the stated limit may be exceeded by 0.7 mm.
For dimensions see Table 1.

Fig.3 Dimensional outline; Form AA.
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Philips Components

Product specification

Non-solid Al - electrolytic capacitors
Axial High Temperature

AHT 118

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

NOMINAL AXIAL: FORM AA, BA and BR PACKAGING QUANTITIES
CASE SIZE CASE MASS
0D x L CODE Od L ODmax | Lmax Fmin () FORM FORM FORM
(mm) (mm) | (mm) | (mm) | (mm) | (mm) AA BA BR
6.5 x 18 4 0.8 - 6.9 18.5 25 =1.3 - 1000 1000
8x18 5 0.8 - 8.5 18.5 25 =1.7 - 500 500
10x 18 6 0.8 - 10.5 18.5 25 =2.5 - 500 500
10 x 25 7 0.8 10.5 25.0 30 =3.3 - 500 500
10 x 30 00 0.8 55+1 | 105 30.5 35 =4.8 200 - 500
12.5x 30 01 0.8 55+1 | 13.0 30.5 35 =7.4 200 - 400
15 x 30 02 0.8 55+1 | 155 30.5 35 =11.7 200 - 250
18 x 30 03 0.8 55+1 | 185 30.5 35 =12.9 200 - -
18 x 40 04 0.8 34+1 | 185 41.5 45 =19.4 100 - -
21 x40 05 0.8 34+1 | 215 41.5 45 =24.7 100 - -
"~ T
e ) o [ )
, 120
/ Do\
)
D3 — 7:‘/% [
Ny
! TN L
~ _ /
— d2
15731 @9 : \
| |
piercing diagram = P _
% 1% A 7\
Dimensions in mm. W u \”74* 1 tl.O
Form MR: case 0D x L =15 x 30 to 21 x 40 mm, e gar b0
Case not insulated (insulation on request). @ D2 MAMO55
Especially for applications with severe shocks and vibrations.
For dimensions see Table 2.
Fig.4 Piercing diagram and outline; Form MR; single ended with mounting ring and pins.
Table 2 Single ended ; physical dimensions, mass and packaging quantities; see Fig.4
NOMINAL SINGLE ENDED WITH MOUNTING RING: FORM MR
CASE SIZE CASE MASS PACKAGING
0D x L cobe | Udi Odz | UDmax | UD2max b3 Lmax () QUANTITIES
(mm) (mm) (mm) (mm) (mm) (mm) (mm)
15 x 30 02 0.8 1.0 +0.4 15.5 17.5 16.5 +0.2 33 =8.6 200
18 x 30 03 0.8 1.0 +0.4 18.5 19.5 18.5 +0.2 33 =115 200
18 x 40 04 0.8 1.0 +0.4 18.5 19.5 18.5 +0.2 45 =14.5 100
21 x40 05 0.8 1.0 +0.4 21.5 22.5 21.5+0.2 45 =19.7 100

1995 Aug 02 5




Product specification

Philips Components

Non-solid Al - electrolytic capacitors

Axial High Temperature

AHT 118
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Product specification

Philips Components

Non-solid Al - electrolytic capacitors

Axial High Temperature

AHT 118
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Product specification

Philips Components

Non-solid Al - electrolytic capacitors

Axial High Temperature

AHT 118
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Philips Components

Non-solid Al - electrolytic capacitors

Axial High Temperature

AHT 118
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Philips Components

Product specification

Non-solid Al - electrolytic capacitors
Axial High Temperature

AHT 118

Additional electrical data

PARAMETER CONDITIONS

VALUE

AXIAL

SINGLE ENDED

Voltage

Surge voltage for short periods

Us<1.15 x Ug

Reverse voltage

Uey<1V

Current

Leakage current after 1 minute at Ug

(whichever is greater)

IL.1 £0.006CR x Ug + 4 pA or 20 pA

after 5 minutes at Ug

IL.5 £0.002Cr x Ur + 4 pA

Inductance

Equivalent series inductance (ESL) |case OD x L mm:

6.5 x 18 typ. 15 nH -
8 x 18 typ. 35 nH -
10 x 18 typ. 69 nH -
10 x 25 typ. 38 nH -
10 x 30 typ. 38 nH -
12.5x 30 typ. 46 nH -
15 x 30 typ. 48 nH typ. 39 nH
18 x 30 typ. 50 nH typ. 39 nH
18 x 40 typ. 54 nH typ. 39 nH
21 x40 typ. 59 nH typ. 39 nH
Table 4 Uprating values at reduced ambient temperature; note 1
SYMBOL CONDITIONS VALUES UNIT
Ur Tamp >8510 125 °C 6.3 10 16 25 40 63 100 200 \Y,
Ur2 Tamb <85 °C 10 16 25 40 63 100 125 250 \
Note

1. For applications at ambient temperatures of <85 °C, the rated voltage (Ug) may be raised to Ug,.

MARKING

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

« Rated capacitance (in puF)

« Tolerance on rated capacitance, code letter in accordance with “/EC 62”

« Rated voltage (in V) at 125 °C and 85 °C
e Group number (118)

* Name of manufacturer (PHILIPS)

» Date code, in accordance with “IEC 62"
¢ Code indicating factory of origin

« Band to identify the negative terminal

« “+” sign to identify the positive terminal.
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Philips Components Product specification

Non-solid Al - electrolytic capacitors

Axial High Temperature
Capacitance (C)
MGB238
1.2 ‘
2
o A
0
b ]
11
// //
T |~
/ﬁ//
1.0 —
/
//////
09 —1 /| //
0.8
07 2
Curve 1: 63 V. 0.6
Curve 2:6.3 V. -60 -40 -20 0 20 40 60 80 100 120 140 160
Cy = capacitance at 20 °C, 100 Hz. Tamb (°C)
Case OD x L=6.5 x 18to 10 x 25 mm.
Fig.5 Typical multiplier of capacitance as a function of ambient temperature.
MGB239
1.2
< 4
Co %
11 A
//
I
1 0 —‘-_____—’
//
i
Vo778
0.9 M/
r2
0.8 7
3
0.7
Curve 1: 100 V; 200 V. I
Curve 2: 40 V; 63 V. 4
Curve 3:16 V; 25 V. 0.6
Curve 4:6.3V; 10 V. -60 -40 -20 0 20 40 60 80 100 120 140 160
Co = capacitance at 20 °C, 100 Hz. Tamb (°C)

Case 0D x L =10 x 30to 21 x 40 mm.

Fig.6 Typical multiplier of capacitance as a function of ambient temperature.

1995 Aug 02 11



Philips Components Product specification

Non-solid Al - electrolytic capacitors

Axial High Temperature AHT 118

MGB240

1.2
£
Co
1.0
§\\:::: ~—
NN \ RN
N N [T
0.8 \&\\?\\ b 21
NN NN

r/
Py d
7z

0.4
Curve 1: 63 V to 200 V (<15 pF).
Curve 2: 63 V; 100 V (=15 pF).

~ _z L~
c=974)
/
pd

Curve 3: 40 V. 0.2

Curve 4: 25 V.

Curve 5:16 V.

Curve 6: 10 V. 0

Curve 7: 6.3 V. 10 102 103 0% f(Hy 10°

Cy = capacitance at 20 °C; 100 Hz.
Case OD xL =6.5x18t0 10 x 25 mm.

Fig.7 Typical multiplier of capacitance as a function of frequency.

MGB241

1.1
C
C 8
0 ’ ~— L]
1.0
§E=EEE\§
NN T~ ~ 1]
SRR 2
0.9 N 34
Y N
\\\ AN 41\\
o ANNNAE
\\\ \\ ‘ N
\ 6‘,,,
Curve 1: 200 V. 0.7 7
Curve 2: 100 V.
Curve 3: 63 V. 8‘
Curve 4: 40 V. 0.6
Curve 5: 25 V.
Curve 6: 16 V.
Curve 7: 10 V. 0.5
Curve 8:6.3 V. 10 102 103 f (Hz) 104

Cy = capacitance at 20 °C; 100 Hz.
Case D xL =10 x 30to 21 x40 mm.

Fig.8 Typical multiplier of capacitance as a function of frequency.
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Philips Components Product specification

Non-solid Al - electrolytic capacitors

Axial High Temperature
Equivalent series resistance (ESR)
MGB242
102
ESR }
ESR
10
\
\
A\N
N\
N
N 1
1
— 2
Curve 1: 100 V; 200 V.
Curve 2: 25V; 40 V; 63 V. 1071
Curve 3:6.3V;10V; 16 V. —-100 -50 0 50 100 150
ESRy = typical at 20 °C; 100 Hz. Tamb (°C)
Case D xL=6.5x18to 15 x 30 mm.
Fig.9 Typical multiplier of ESR as a function of ambient temperature.
102 } MGB243
"4
A
ESR 1
ESR >
\
10
N
N
N 3
1
§ 2
14
Curve 1: 6.3V;10V; 16 V.
Curve 2: 25V; 40 V; 63 V. 1071
Curve 3: 100 V; 200 V. -100 -50 0 50 100 150
o)
ESRq = typical at 20 °C; 100 Hz. Tamb (TC)

Case OD xL =18 x 30 to 21 x 40 mm.

Fig.10 Typical multiplier of ESR as a function of ambient temperature.
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Non-solid Al - electrolytic capacitors

Axial High Temperature
20 MGB244
ESR
ESRq
1.6 ‘l
‘2
1.2 \i
N
\\
NN T
0.8 e
N
\\ ~\\ -TN~—_:---
N T —
\\§§~__-- 1
04
Curve 1: 63 V; 100 V (=15 pF).
Curve 2: 40 V.
Curve 3: 25 V. 0
Curve 4:6.3V;10V; 16 V. 10 102 103 104 f (H2) 105
ESR( = typical at 20 °C; 100 Hz.
Case OD xL =6.5x181t0 10 x 25 mm.
Fig.11 Typical multiplier of ESR as a function of frequency.
16 MGB245
' \
1
ESR A
ESRq ‘
1
3
1.2 N
4
5NN
\\
N
0.8 \\\\ (T
NN =
\\\ NN \\______ ?—
~N
NN I~~~/ 2
0.4 Suif
Curve 1: 200 V. H L —~ 1]
Curve 2: 100 V.
Curve 3: 40 V; 63 V.
Curve 4:16 V; 25 V. 0
Curve 5:6.3V; 10 V. 10 102 103 104 f (HZ) 105

ESRg = typical at 20 °C; 100 Hz.
Case OD xL =10 x 30 to 21 x 40 mm.

Fig.12 Typical multiplier of ESR as a function of frequency.
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Non-solid Al - electrolytic capacitors

Axial High Temperature
Impedance (2)
MGB246
103
z
Q)
102
&
N
10 \2\ \\
e a
N
NN | N
\\ ™
N
1 N \‘\\\ \\
Curve 1: 47 pF.
Curve 2: 100 pF.
Curve 3: 220 pF. 1
. 10
Curve 4: 470 pF. 102 103 104 10° f (H2) 108
Case OOD xL =8 x 18 mm.
Tamb = 20 °C.
Fig.13 Typical impedance as a function of frequency.
MGB247
103
z
@
102
1
10 AN
A2
\\
3 \ \‘
AN 4 \\ N{
N
NN
Curve 1: 100 pF. i ———— =
Curve 2: 220 pF.
Curve 3: 470 pF. 1
: 10
Curve 4: 1000 pF. 102 103 104 10° f (Hz) 108
Case OD xL =10 x 25 mm.
Tamb = 20 °C.

Fig.14 Typical impedance as a function of frequency.
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Non-solid Al - electrolytic capacitors

Axial High Temperature
103 MGB248
Z [
Q) 1
N
20 | N
N AN
AN
|4
15 W\ \\ \\
10 17 NN N
Curve 1: 22 uF, 200 V. s = i
 — AN AN
Curve 2: 68 uF, 100 V. :185 SN ==
Curve 3: 150 uF, 63 V. 11 . I~ ;
Curve 4: 220 iF, 63 V. s = ~_ 1/
Curve 5: 330 uF, 40 V. 1 N
Curve 6: 470 uF, 40 V.
Curve 7: 680 pF, 25 V.
Curve 8: 1000 pF, 25 V and 1000 pF, 16 V.
Curve 9: 1500 pF, 16 V and 1500 pF, 10 V.
Curve 10: 2200 pF, 10 V and 2200 F, 6.3 V. 107! 5 . 5
Curve 11: 3300 {F, 6.3 V. 10 10 10 10* 10° 10° f (Hz) 107
Case D xL =125 x 30 mm.
Tamp = —40 °C.
Fig.15 Typical impedance as a function of frequency.
103 MGB249
z
Q) AN
AN
102
—2
AN
3 N N
4 \‘\‘ N\ \\
5 \\\\\ \ \\
. 10 ——{OANNN NN
Curve 1: 22 pF, 200 V. 78 N
Curve 2: 68 yF, 100 V. NN AN
. 19
Curve 3: 150 pF, 63 V. 10 \\\ \‘Q\\\\ N N Py
Curve 4: 220 F, 63 V. NN \\ 7
Curve 5: 330 pF, 40 V. 1 N \\\\\>: \\\\ NI /
Curve 6: 470 pF, 40 V. \‘: N \‘: = =
Curve 7: 680 pF, 25 V. NN \\ NI\ N 17
Curve 8: 1000 uF, 25 V and 1000 pF, 16 V. \;:\L NN as ,:
Curve 9: 1500 pF, 16 V and 1500 pF, 10 V. ™ N A
Curve 10: 2200 pF, 10 V and 2200 pF, 6.3 V. 1071
Curve 11: 3300 pF, 6.3 V. 10 10 10° 10* 10° 10° f (Hz) 107
Case 0D x L =12.5 x 30 mm.
Tamp = 20 °C.

Fig.16 Typical impedance as a function of frequency.
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Non-solid Al - electrolytic capacitors

Axial High Temperature
103 MGB250
A
Q)
102 2N
'\
L N
N
3 N
10 )
4TINS
\\ N
L5 N ™
16N by ] — A
N T~
AN N L /|
Curve 1: 47 pF, 200 V. 1 = =
Curve 2: 220 pF, 100 V. -
Curve 3: 470 pF, 63 V.
Curve 4: 1000 pF, 40 V.
Curve 5: 2200 pF, 25 V. N
. 10~
Curve 6: 3300 pF, 18 V. 10 102 103 104 10° 10° § (Hz) 107
Curve 7: 4700 pF, 10 V.
Curve 8: 6800 pF, 6.3 V.
Case OD xL =18 x 30 mm.
Tamb = —40 °C.
Fig.17 Typical impedance as a function of frequency.
2 MGB251
102 =15
z N
@ 2NN
N
10 L 13 N \\ \\
—ila X
AN
VIILNER N \
SN /
6 kN || /
177\\\ \\\ N \\ //
=8 N y 4
N\ N\
NN AN
\\ /
NNNEAILN N /
N N N N 7
N N NI N p
Curve 1: 47 pF, 200 V. 10t \\\:\\\ N N —/j//
Curve 2: 220 pF, 100 V. =, o
Curve 3: 470 pF, 63 V.
Curve 4: 1000 pF, 40 V.
Curve 5: 2200 pF, 25 V.
Curve 6: 3300 pF, 18 V. 1072
Curve 7: 4700 F, 10 V. 10 10 10° 10 10° 10° ¢ (Hz) 107

Tamp = 20 °C.

Curve 8: 6800 pF, 6.3 V.
Case size OD xL =18 x 30 mm.

Fig.18 Typical impedance as a function of frequency.
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RIPPLE CURRENT AND USEFUL LIFE
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15 = actual ripple current at 100 Hz.
Ir = rated ripple current at 100 Hz, 125 °C.
(1) Useful life at 125 °C and Ig applied: 4000 hours.

Fig.19 Multiplier of useful life as a function of ambient temperature and ripple current load; see Table 5.
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Table 5 Multiplier of ripple current (Ir/lrp) as a function of frequency; Irp = ripple current at 125 °C, 100 Hz;

see Fig.19
FREQUENCY Ir MULTIPLIER
(Hz) Ur=6.31025V Ur=401t0 63V Ug = 100 to 200 V
50 0.95 0.9 0.85
100 1.0 1.0 1.0
300 1.07 1.12 1.2
1000 1.12 1.2 1.3
3000 1.15 1.25 1.35
>10000 1.2 1.3 1.4

SPECIFIC TESTS AND REQUIREMENTS

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

Table 6 Test procedures and requirements

TEST

P.ROCEDURE REQUIREMENTS
NAME OF TEST | REFERENCE (quick reference)
Endurance IEC 384-4/ Tamb = 125 °C; Ug applied; Ugr £6.3V; AC/C: +15/-30%
CECC 30300 case sizes:
. . 0
subclause 4.13 | 6.5 x 18 to 10 x 25 mm: 2000 hours | UR ~ 6:3 Vs AC/C: £15%
10 x 30 to 21 x 40 mm: 3000 hours tan 0 < 1.3 x spec. limit
Z < 2 x spec. limit
I.5 < spec. limit
Useful life CECC 30301 Tamb = 125 °C; Ugr and I applied; Ur £ 6.3 V; AC/C: +45/-50%
subclause 1.8.1 4000 hours Ur > 6.3 V: AC/C: £45%
tan & < 3 x spec. limit
Z < 3 x spec. limit
I.5 < spec. limit
no short or open circuit
total failure percentage: <1%
Shelf life IEC 384-4/ Tamb = 125 °C; no voltage applied; AC/C, tan §, Z: for requirements see
(storage at high CECC 30300 Ugr = 6.3 to 63 V: 500 hours; ‘Endurance test’ above
temperature) subclause 4.17 Ugr = 100 and 200 V: 100 hours; e <2 x spec. limit
after test: U to be applied for L5 = pec.
30 minutes, 24 to 48 hours
before measurement
Reverse voltage | IEC 384-4/ Tamp = 125 °C: AC/C: £20%
CECC 30300 125 hours at U = -1 V followed by tan & < spec. limit
subclause 4.15 125 hours at Ug = Spec.
IL5 < spec. limit
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