Philips Components

Polystyrene KS 424 .. 431
film foil capacitors

KS AXIAL CAPACITORS

7
| EN—
DR04301
QUICK REFERENCE DATA
Capacitance range ‘ 47 o 39 000 pF
Capacitance tolerance is%, 2%, £1%
Rated voltage (DC) 63V, 160 V,250V, 630 V
Climatic category 40/085/21
Rated temperature 85 °C
Reference specification IEC 384-7
Stability class class 3
FEATURES APPLICATIONS
» Supplied loose in box and taped on reel. * In circuits where close tolerance, reliability and
low losses are of prime importance, for
example: tuned circuits, filter and timing
networks.
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Philips Components

Polystyrene
film foil capacitors

KS 426 /430 —<—~
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Lacquered version.

SPECIFiIC REFERENCE DATA FOR THE 250 V DC VERSION

Tangent of loss angle at 1 kHz at 100 kHz at 1 MHz
C < 1000 pF <5x10™ - <10 x 107
1000 pF < C < 10 000 pF <5 x 107 <10 x 107 -
10 000 pF < C <20 000 pF| <5 x 107 <15 x 107 -
R between leads >100 000 MQ

AVAILABLE 250

V VERSIONS

Taped on reel |naked version C-tol #1% catalogue number 2222 430 8....

Taped on reel inaked version C-tol +2% catalogue number 2222 430 7....

Taped on reel {naked version C-tol £5% catalogue number 2222 430 6.... on request
Loose in box naked version C-tol 1% catalogue number 2222 426 4.... on request
Loose in box naked version C-tol 2% catalogue number 2222 426 3.... on request
Loose in box naked version C-tol £5% catalogue number 2222 426 2.... on request
Taped on reel |lacquered version  |C-tol 1% catalogue number 2222 430 4.... on request
Taped on reel |lacquered version |C-tol 2% catalogue number 2222 430 3.... on request
Taped on reel |lacquered version  |C-tol £5% catalogue number 2222 430 2.... on request
Loose in box lacquered version  |C-tol £1% catalogue number 2222 426 8.... on request
Loose in box lacquered version  |{C-tol £2% catalogue number 2222 426 7.... on request
L.oose in box lacquered version  |C-tol £5% catalogue number 2222 426 6.... on request
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Philips Components

Polystyrene KS 426 /430 < -
film foil capacitors

U... = 250V Uppe = 125 V loose and taped
. | | e mmEER T oman....
(E-24) Arnax ™ X Iax mass
R (mm) @
* g SPQ (***) SPQ (***)
l, = 30.0 mm
560 3.8x11.0 0.3 13000 (2500) 400 (300)
620 0.3
680 0.3
750 40x11.0 0.3 2500 400 (300)
820 0.4
910 0.4
1000 0.4
1100 45x 11.0 0.4 2500 300 (250)
1200 0.5 .
1300 0.5
1500 0.5
1600 5.0x 11.0 0.5 1500 250 (200)
1800 1 05
2000 0.6
2200 0.6
l, = 28.0 mm
2400 5.0 x 15.0 0.6 1500 300 (250)
2700 0.6
3000 0.6
3300 0.6
3600 0.7
3900 0.7
4300 0.7
4700 5.5x15.0 0.8 1500 250 (200)
5100 0.8
5600 6.0 x 15.0 0.9 1500 250 (200)
6200 0.9
6800 6.5x 15.0 1.1 1000 200 (150)
7500 1.1
8200 7.0x15.0 1.3 1000 150 (100)
9100 : 1.3
10000 7.5x 15.0 1.5 1000 150 (100)
11000 1.6

Preferred catalogue numbers

In addition to the values of the E24-series as quoted, intermediate values of the E48-series (with a
tolerance +2% or +1%) and of the E96-series (with a tolerance +1%) are available.

The specifications of these intermediate values are equal to the specifications of the next higher
value of the E24-series. :

Diameter d,,, +0.7 mm for lacquered versions.

If different from naked version, SPQ in brackets for lacquered vefsion.
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Philips Components

Polystyrene KS 424 .. 431
film foil capacitors

CONSTRUCTION
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polystyrene film lead - y
DRO4302

connecting wire

DESCRIPTION
- Low-inductive wound cell of metal foil and a polystyrene film.
- Axial leads, solder-coated.

- The capacitors are available in a naked version or with a blue epoxy lacquer (on request).

MOUNTING
Normal use

The capacitors are suitable for vertical or horizontal mounting on printed-circuit boards.
The capacitors packed in bandoliers are designed for mounting on printed-circuit boards by means of
automatic insertion machines. When soldering, the body temperature shall not exceed 100 °C.

Soldering conditions

The capacitance stability is dependent on the body dimensions as a function of soldering temperature,
soldering time, preheating, mounting method, mounting height and mounting pitch.

In all of the following graphs the solder bath temperature is 260 +5 °C.

The graph below shows the typical behaviour of AC/C with and without preheating as a function of
solderigg time. Preheating temperature is 80 °C (duration 1 hour). Mounting is directly on to the printed-
circuit board.

The leads are to be kept as short as possible (shortest pitch).
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Typical effect on AC/C with and without preheating (worst case mounting).

September 1994
433



Philips Components

Polystyrene KS 424 .. 431
film foil capacitors

Thehgraph below shows the typical effect of higher mounting and minimum pitch, with and without
preheating.

0 ORO4304
T o—~J_a3mm
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b3 maTh~22mm
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b: with pregeaﬁngmg 51 pF 830V a0omm
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4

soldering time (s) 10

Typical effect of mounting height with and without preheating.

The graph below shows the effect of a wider mounting distance and close mounting on to the printed-
circuit board with preheating of the capacitor.
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Typical effect of wider mounting distance and preheating.

Specific method of mounting to withstand vibration and shock

The capacitors shall be mechanically fixed by the leads.
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Philips Components

Polystyrene KS 424 .. 431
film foil capacitors

RATINGS AND CHARACTERISTICS

Unless otherwise specified all electrical values apply to an ambient temperature of 23 +1 °C, an
atmospheric pressure of 86 to 106 kPa and a relative humidity of 50 +2%.

For reference testing, a conditioning period shall be applied of 96 +4 hours by heating the products in a
circulating air oven at the rated temperature and a relative humidity not exceeding 20%.

CAPACITANCE
- Capacitance tolerance: +5%, +2% and +1% or 1 pF whichever is greater.
- Temperature coefficient: —(125 +60) x 107%/°K.

- Capacitance dependency on frequency: hone between 100 Hz and 1 MHz.

TEMPERATURE

Storage temperature: Ty, = —25 to +40 °C with RH maximum 80% without condensation.

VOLTAGE
- Category voltage: U, = Ugge-

- Test voltage between terminations: 2 x Upg,.

Maximum RMS voltage (sinewave) as a function of frequency for T, < 70°C (see graphs below)

102

AC voltags
v

e DN

4 5 ] 7 3
10 10 10 10! f(He) 10

Maximum AC voltage (RMS value) as a function of frequency at T,p, < 70 °C,
for 63 V version.
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Polystyrene KS 424 ..

film foil capacitors
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Maximum AC voltage (RMS value) as a function of frequency at Tamp S 70 °C,
for 160 V version.
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Maximum AC voltage (RMS value) as a function of frequency at T, < 70 °C,
for 250 V version.
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Maximum AC voltage (RMS value) as a function of frequency at Tamp 70 °C,
for 630 V version.
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Philips Components

Polystyrene KS 424 .. 431
film foil capacitors

Maximum RMS voltage (sinewave) as a function of frequency for T, > 70 °C
The maximum RMS voltage in graphs above has to be multiplied by a factor (see graph below)

The power dissipation must be checked and should not exceed the maximum allowed power of the graph
“Maximum power dissipation as a function of temperature”.
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Philips Components

Polystyrene KS 424 .. 431
film foil capacitors

TANGENT OF LOSS ANGLE

TANGENT OF LOSS ANGLE
CAPACITANCE T kHz 100 kHz 1 WMHz
C <1000 pF <5 x 107 - <10 x 10~*
1000 pF < C < 10 000 pF <5x 107 - <iox10™* -
10 000 pF < C < 20 000 pf <5x 1074 <15 x 10~ -
C > 20 000 pf <5 x 1074 <25 x 1074 -
1 DRO4313
z’a(c:gr.‘) A “\6\[
\‘w’\'\“f/_
< TIT]
////
1
0.1
102 . 108 104 f(Hz) 108

Tangent of loss angle as a function of frequency; typical curves.

DRO4314
2

factor
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Tamb (°C)

Tangent of loss angle as a function of ambient free air temperature; typical curve.
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Philips Components

Polystyrene KS 424 .. 431
film foil capacitors

INSULATION RESISTANCE

The insulation resistance is measured after a voltage has been applied for 1 minute £5 seconds, the
voltage being 10 V %1 V for the 63 V version, 100 V 15 V for the 160 V and 250 V versions and
500 V +50 V for the 630 V version.

R between leads: >100 000 MQ.

DRO43IS

RC
(s)

108

0 1P

RC-product as a function of ambient free air temperature; typical curve.

INDUCTANCE

<10 nH/cm dependent on lead and capacitor length.
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Philips Components

Polystyrene | KS 424 .. 431
film foil capacitors

MAXIMUM DISSIPATION

DIMENSIONS
(mm) PRO431
CURVE
dmax X lmax P 10 i1 =
10 \
1 3.8x11.0 (miR) 9 \ \
2 4.0x11.0 80 8 \\
| 7 \
3 45x11.0 6 \ \
' 60 5 \
4 5.0x 11.0 \
: \
5 5.0x 15.0 40 5 \
: AN
6 5.5x 15.0 1 \ \
7 6.0 x 15.0 20 \ \\
8 6.5x15.0 |
E
0 ‘
0 20 40 60 8 100
9 7.0 x 15.0 Tamb (oC)
10 7.5x15.0
Maximum permissible power dissipation as a function of
11 8.0 x 15.0 ambient free air temperature.

APPLICATION NOTE
To select the capacitor for a certain application, 5 conditions must be checked:
1. The peak voltage (Up) shall not be greater than the rated DC voltage (Ugy,)-

2. The peak-to-peak voltage (U ) shall not be greater than 2 x v2 times the rated AC voltage (Ug,) to
avoid the ionisation inceptior? fevel.

3. There is no limit for the peak current (I,) or voltage pulse slope (dU/dt) in the application.

4. The dissipated power shall not be greater than the maximum permissible power dissipation stated in
graph above.

5. The free air ambient temperature for the capacitor is not exceeding the category temperature.
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Philips Components

Polystyrene KS 424 .. 431
film foil capacitors

MARKING
Product Iﬁarking :
The capacitors are marked with black ink with the following infermation:
- Rated capacitance code in accordance with IEC 62
- Tolerance on rated capacitance: F = +1%; G = +2%; J = 5%
- Rated (DC) voltage (e.g. 63 V)
- Code for dielectric material (KS)
- Production date code in accordance with IEC 62; clause 5.
EXAMPLE OF MARKING
8n2
G 63
KS D2
Package marking

The package containing the capacitors is marked as shown.

LINE MARKING EXPLANATION
1 Manufacturer's name

PHILIPS COMPONENTS
MADE IN BELGILM 2  Country of origin

POLYSTYRENE FILM-FOIL CAPACITOR
KS RAXIAL TYPE :

3  Sub-famil
8.082,F *1% B3v= Y
4  Type description

5 Capacitance value, tolerance, voltage and

}j Wo: g climatic category (IEC
By 6-
SRR .

™WPE KS 424 7  Preference origin code: A

Country of origin in code: 170 (Belgium)
Responsible production centre: HQ

lm'ﬂﬂu..ﬂl”m‘lnﬂm' WO: work order

arr 400 DATE g4p5 8  Product type description
ST I T
LT -

PK330150

10 Product code (12NC)
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Philips Components

Polystyrene KS 424 .. 431
film foil capacitors
QUICK REFERENCE TEST REQUIREMENTS
TEST PROCEDURE REQUIREMENTS

. (quick reference)

Robustness of terminations

‘Tensile, bending and torsion

Resistance to soldering heat

solder bath: 260 °C; 5 s

no visibie damage

legible marking

AC/C < 1% +1 pF (C < 1000 pF)
AC/C £ 1% (C > 1000 pF)

Robustness of component

Vibration

10 Hz to 55 Hz; amplitude 0.75
mm or acceleration 98 m/s®;
6 hours

AC/C < 0.5% +0.5 pF (C < 1000 pF)
AC/C < 0.5% (C > 1000 pF)

Damp heat cyclic, first cycle
Cold
Damp heat, remaining cycles

Shock half sinewave; 490 m/s%; 11 ms
Climatic sequence
Dry heat 16 hours; 85 °C

2 hours; —40 °C

AC/C £1.2% +1.2 pF (C < 1000 pF)
AC/C < 1.2% (C > 1000 pF)
Ris = 50% of specified value

Other applicable tests

Damp heat steady state

21 days; 40 °C; 90 to 95% RH

AC/C < 1% +1 pF (C < 1000 pF)
ACIC < 1% (C > 1000 pF)

Ri.s = 50% of specified value

Endurance (DC)

1000 hours; 1.5 X Upy; 85 °C

AC/C <0.75% +0.75 pF (C < 1000 pF)
AC/C <0.75% (C > 1000 pF)

Ris 2 100% of specified value

Heat storage

1000 hours; 85 °C

AC/C <0.75% +0.75 pF (C < 1000 pF)
AC/C <0.75% (C > 1000 pF)

Variation of capacitance with
temperature

static method; one cycle

AC/C < 0.5% +0.5 pF (C < 1000 pF)
AC/C < 0.5% (C > 1000 pF)
R.. > 10 000 MQ

ins

Resistance to soldering heat
with preheating

see soldering conditions in Chapter
"GENERAL DATA"
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