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QUALITY ASSURED

Our quality system focuses on the continuing high quality of our
components and the best possible service for our customers. We have
athree-sided quality strategy: we apply a system of total quality control
and assurance; we operate customer-oriented dynamic improvement
programmes; and we promote a partnering relationship with our
customers and suppliers.

PRODUCT SAFETY

In striving for state-of-the-art perfection, we continuously improve
components and processes with respect to environmental demands.
Our components offer no hazard to the environment in normal use
when operated or stored within the limits specified inthe data sheet.

Some components unavoidably contain substancesthat, ifexposed by
accident or misuse, are potentially hazardous to health. Users of these
components are informed of the danger by warning notices in the data
sheets supporting the components. Where necessary the warning
notices also indicate safety precautions to be taken and disposal
instructions to be followed. Obviously users of these components, in
general the set-making industry, assume responsibility towards the
consumer with respect to safety matters and environmental demands.

All used or obsolete components should be disposed of according to
the regulations applying at the disposal location. Depending on the
location, electronic components are considered to be ‘chemical’,
‘special’ or sometimes ‘industrial’ waste. Disposal as domestic waste s
usually not permitted.
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DEFINITIONS

Data sheet status

Objective specification This data sheet contains target or goal specifications for product deveiopment.
Preliminary specification This data sheet contains preliminary data; supplementary data may be published later.
Product specification This data sheet contains final product specifications.

Application information
Where application information is given, it is advisory and does not form part of the specification.

LIFE SUPPORT APPLICATIONS

These products are not designed for use in life support appliances, devices, or systems where malfunction of these
products can reasonably be expected to result in personal injury. Philips customers using or selling these products for
use in such applications do so at their own risk and agree to fully indemnify Philips for any damages resulting from such
improper use or sale.




Philips Components

Variable Capacitors Selection guide
L L ]
FILM DIELECTRIC TRIMMERS

RATED | TEMP. DIELECTRIC/
HOUS'NGZE:\‘")ENS,'?NS c""("'lg““" VOLTAGE | COEFF. | TEMP. RANGE c’:m'l;gg:E PAGE
P v) (10-6/K) ©c)
General purpose
PP:
—450 $550 ~40 to +70
0.35/1.5t04/27| 150 to 2222 808 ..... 6
200 550 PC, PTFE:
—40 to +85
PP:
—250 4800 ~40 to +70
1.4/5.5 to 3/50 250 to 2222 808 ..... 14
—50+500 | PE, PC, PTFE, PET:
—40 to +85
PP:
-200 £700 -40t0 +70
2.5/15107/105 | 150 to 2222 808 ... 22
—50 +400 PC, PTFE:
—40 to +85
Professional purpose
6x8x9
0.5/2 to 2/18 300 |-250 4350 -40 to +125 2222 809 05... | 31
2/12 to 7/150 200 0 £200 -40 to +125 2222809 07... | 38
4/38 and 5/57 250  |-200 250 —40 to +125 2222809 080..| 43
1.4/5.5 to 3/18 250 |-250+350 -40 to +125 2222809 090..| 49
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Philips Components Preliminary specification

Film dielectric tri 2222 808 .....
Iim qielectric trimmers
5 mm
Lo ]
FEATURES QUICK REFERENCE DATA
* Housing diameter 5 mm DESCRIPTION VALUE
e Top and botiom or top adjustment Cnin/Crmax 0.35/1.5 to 4/27 pF
o Round or hexagonal head Rated voltage (DC) 150 V
e Vertical version. Test voltage (DC) for 1 minute 300V
Maximum contact resistance 10 mQ

APPLICATIONS Minimum insulation resistance 10000 MQ
e For consumer and industrial Tan § at Cmax, 1 MHz:

equipment. PC <70 x 104

PP, PTFE <10 x 104

DESCRIPTION Category temperature range:
The vanes of the trimmer are stacked PP —4010 +70 °C
on a sturdy plastic base. The colour of PC, PTFE —40 to +85 °C
the base indicates the maximum Climatic category (IEC 60068):
capacitance (see Tables 4, 5 and 6). PP 40/070/21
The dielectric is a film of
po[ypropy|ene (PP) or PC, PTFE 40/085/21
polytetrafluorethylene (PTFE) for the Minimum storage temperature -55°C
standard versions and polycarbonate  I'Rejated specification IEC 60418-1 and 4

(PC) for the economic and hexagonal
head versions. The dielectric

supports the vanes in such away that MECHANICAL DATA
good stability is ensured and no

microphony can occur. DESCRIPTION VALUE
Effective angle of rotation 180°
Flux absorption between the vanes is ectlv-e ngle o !
prevented. Operating torque:
C 20 pF 1to 15 mNm

Cleaning with solvents is not advised. max < 20 p

. . . . Cmax > 20 pF 1 to 25 mNm
For outline drawings and dimensions Maximum axial thrust 5N

see Figs 1 and 2.

QUALITY LEVEL

Sampling and data evaluation for
quality level in accordance with
“MIL-STD-105D” and “IEC 60410

<0.15% major defects
<0.65% minor defects.

Each capacitor is tested for minimum
Cmax and is also subjected to the full
test voltage.

1998 Mar 27 6



Philips Components

Preliminary specification

Film dielectric trimmers

2222 808
g5 mm

@2.2
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b. Hole pattern.

Dimensions in mm.

For dimensions H, W and L, see Tables 1 and 2.

For dimension P, see Table 3.

(1) The position of the shaft is not relative to the position of the vanes.

Fig.1 Trimmers 2222 808
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series, with round head.
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Philips Components Preliminary specification

Film dielectric tri 2222 808 .....
ilm dielectric trimmers &5 mm
— 191 |
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a. Dimensional outlines.

|-— ccB131

b. Hole pattern.
Dimensions in mm.
For dimensions H, W and L, see Table 2.
For dimension P, see Table 3.

Fig.2 Trimmers 2222 808 ..... series, with hexagonal head.
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Philips Components Preliminary specification

. LT 2222 808 .....
Film dielectric trimmers
&5 mm
Table 1 Standard versions; capacitance and relevant physical dimensions; see Fig.1
cmin/cmax |"max Wmax I-max
(pF) ; (mm) (mm) (mm)
0.35/1.5 7.0 5.5 7.3
1.5/5 7.0 55 7.3
3/10 7.0 55 7.3
3/15 8.8 5.5 7.3
4/20 8.8 5.5 7.3
4/27 9.0 6.2 7.8
Table 2 Hexagonal and economic versions; relevant physical dimensionsﬁ see Fig.2
Hmax Whnax Lmax
TYPE OF HEAD (mm) (mm) (mm)
Hexagonal 9.7 5.5 7.3
Round 7.7 5.5 7.3

MOUNTING PACKAGING ‘ |

The trimmer has a lead pitch of 5.08 mm or 5.6 mm and Bulk packaged in cardboard boxes lined with expanded
can be mounted on printed-circuit boards with a minimum  plastic, 1000 units per box.
hole diameter of 1.25 mm.

190K Mar 27 [¢]




Philips Components

Preliminary specification

. . L 2222 808 .....
Film dielectric trimmers : *
@5 mm
ORDERING INFORMATION
Table 3 Selection chart; see Figs 1 and 2
CATALOGUE NUMBER 2222 808 .....
Crnin/Crmax TOP AND BOTTOM TOP TOP
(pF) ADJUSTMENT ADJUSTMENT ONLY ADJUSTMENT ONLY
(P =5.6 mm) (P =5.6 mm) (P =5.08 mm).
Standard versions: polytetrafluorethylene, round head
03515 ] 22158 | - | -
Standard versions: polypropylene, round head
1.5/5 23508 - 20508
3/10 23109 - 20109
3/15 23159 - 20159
4/20 23209 - 20209
4/27 23279 - 20279
Economic versions: polycarbonate, round head
1.5/7 - 20126 -
1.6/15 - 20127 -
3/20 - 20123 -
3.5/27 - 20128 -
Economic versions: polycarbonate, hexagonal head
1.5/7 - 21708 -
1.6/15 - 21159 -
3/20 = 21209 -
3.5/27 - 21279 -

1998 Mar 27
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Philips Components

Preliminary specification

. . QL 2222 808 .....
Film dielectric trimmers
@5 mm
ELECTRICAL DATA
Table 4 Standard versions with round head
GUARANTEED tan § at
MAX. Cpin/ Crnax X 104 TEMP. MIN. f.c | COLOUR| SMALLEST
MIN. Crmax COEFF.() |  at Cpax OF |PACKAGING cz‘gxﬂ;.g::e
at200kHz | {mHz | 100 MHz | (10°9/K) (MHz2) BASE | QUANTITY
(pF)
0.35/1.5 <10 - -450 £550 - - 1000 2222 808 22158
2222 808 20508
1.5/5 <10 <25 —200 +550 700 grey 1000
2222 808 23508
2222 808 20109
3/10 <10 <25 -250 +550 500 yellow 1000
2222 808 23109
2222 808 20159
3/15 <10 <25 -250 +550 400 blue 1000
2222 808 23159
4/20 <10 <25 250 +400 300 reen 1000 2222 808 20209
S < - X e
9 2222 808 23209
4/27 <10 <25 250 +400 300 d 1000 2222 808 20279
< < - T I
° 2222 808 23279
Note
1. C:60% to 80% of Cax; Tamb: from +20 °C to +70 °C.
Table 5 Economic versions with round head
REFERENCE tan d at TEMP. COLOUR SMALLEST
Cmin/Cmax Cmax X 1074 COEFF. OF PACKAGING C?I.Il:fl\ll-l.gg: E
(pF) (1 MHz) (10-5/K) BASE QUANTITY
1.5/7 <70 -50 £550 grey 1000 2222 808 20126
1.6/15 <70 ~50 550 blue 1000 2222 808 20127
3/20 <70 50 +550 green 1000 2222 808 20123
3.5/27 <70 —-100 +400 red 1000 2222 808 20128
Table 6 Versions with hexagonal head
REFERENCE tan 6 at TEMP. COLOUR SMALLEST
Cunin/Crmax Cnax X 104 COEFF. OF PACKAGING cm\ﬁé’?: E
(pF) (1 MHz) (10-5/K) BASE QUANTITY
1.5/7 <70 —-50 +550 grey 1000 2222 808 21708
1.6/15 <70 -50 £550 blue 1000 2222 808 21159
3/20 <70 —-50 +550 green 1000 2222 808 21209
3.5/27 <70 —-100 +400 red 1000 2222 808 21279

1998 Mar 27 .
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Philips Components

Preliminary specification

Film dielectric trimmers

TESTS AND REQUIREMENTS

Table 7 Test procedures and requirements

IEC
IEC 60068
60418-1 TEST PROCEDURE REQUIREMENTS
CLAUSE TEST
METHOD
4.2 method of mounting method A
14 capacitance drift after TC measurement AC/C: <3% for Cppax < 10 pF
AC/C: 2% for Cpax > 10 pF
19 thrust axial thrust of 2 N AC/C: £0.4%
21 robustness of terminations:
21.1 Ua tensile 1N no damage
21.2 Ub bending 1 cycle no damage
22 Na rapid change of 1 cycle; 0.5 hours at lower | AC/C: <2.5%
temperature and 0.5 hours at upper
category temperature
23 T soldering:
Ta solderability solder bath immersion good wetting
3mm;235°C;2s no mechanical damage
Tb resistance to heat solder bath: 260 °C; 10 s no mechanical damage
24 Eb impact bump 4000 +10 bumps; AC/C: <1%;
40 g; 6 ms no mechanical damage
25 Fc vibration frequency 10 to 55 Hz; AC/C: £1%;
amplitude 0.75 mm; no mechanical damage
1.5 hours
26 climatic sequence: AC/C: <4%
26.1 B dry heat 16 hours at upper category | tan 8 for PP and PTFE foil:
temperature <15x 104
tan & for PC foil:
<80 x 104
Rins: 210000 MQ
rotor contact R: <10 mQ
26.2 D damp heat accelerated, |1 cycle; 24 hours; +40 °C; voltage proof:
first cycle 95 to 100% RH 300 V for 1 minute
26.3 Aa cold 16 hours; —-40 °C visual examination:
no mechanical damage
26.5 | damp heat accelerated, |1 cycle; 24 hours; +40 °C; | operating torque:
remaining cycles 95 to 100% RH 1 to 20 mNm for Cpax < 20 pF;
1 to 30 mNm for Cyax = 20 pF
1998 Mar 27 12



Philips Components

Preliminary specification

Film dielectric trimmers

2222 808 .....
&5 mm

IEC
60418-1
CLAUSE

IEC
60068
TEST

METHOD

TEST

PROCEDURE

REQUIREMENTS

27

Ca

damp heat steady state

21 days; +40 °C;
90 to 95% RH

AC/C: <3%

tan & for PP and PTFE foil:
<15x 1074

tan 6 for PC foil:

<80 x 104

Rins: 210000 MQ;

rotor contact R: <10 mQ
voltage proof:

300 V for 1 minute

visual examination:

no mechanical damage
operating torque:

1 to 20 mNm for Cnax < 20 pF;
1 to 30 mNm for Cpax = 20 pF

29

mechanical endurance

10 cycles

AC/C: <3%

AC/C after axial thrust: <0.3%;
rotor contact R: <10 mQ

voltage proof:

300 V for 1 minute

visual examination:

no mechanical damage

operating torque:

0.5 to 22.5 mNm for Cpax < 20 pF;
0.5 to 30 mNm for Cpax = 20 pF

1998 Mar 27
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Philips Components Preliminary specification
S A T S s G OOl

. . . as 2222 808 .....
Film dielectric trimmers 7.5 mm

FEATURES

¢ Housing diameter 7.5 mm

e For a basic grid of 2.54 mm (0.1")
or 2.50 mm

Top and bottom or top adjustment

QUICK REFERENCE DATA

DESCRIPTION

VALUE

Cmin/Cmax

1.4/5.5 to 3/50 pF

Rated voltage (DC)

250V

Test voltage (DC) for 1 minute 500 V
e Vertical and horizontal versions Maximum contact resistance 10 mQ
* Round or hexagonal head. Minimum insulation resistance 10000 MQ

Category temperature range:
APPLICATIONS PP _40 to +70 °C
e For consumer and industrial PE, PC, PTFE, PET -40 to +85 °C

equipment. Climatic category (IEC 60068):
PP 40/070/21

DESCRIPTION PE, PC, PTFE, PET 40/085/21
The vanes of the trimmer are stacked Minimum storage temperature -55°C

on a sturdy plastic base. The colour of
the base indicates the maximum
capacitance (see Table 2). The

Related specification

IEC 60418-1 and 4

dielectric is a film of polypropylene MECHANICAL DATA
(PP), polyethylene (PE), DESCRIPTION VALUE
polycarbonate (PC), - - -
polytetrafluorethylene (PTFE), or Effective angle of rotation 180
polyethyleneterephtalate (PET) which Operating torque:
supports th_e vanes in such a way that Cpnax < 33 pF 1to 15 mNm
gqod stability is ensured and no Crnax > 33 pF 1 to 25 mNm
microphony can occur. -

Maximum axial thrust 2N

Flux absorption between the vanes is
prevented.

Cleaning with solvents is not advised.

Versions are available with either a
vertical spindle (see Fig.1), or a
horizontal spindle (see Fig.2). Both
versions have top adjustment by
means of a screwdriver or trimming
key and bottom adjustment by means
of a key as shown in Fig.5.

For outline drawings and dimensions
see Figs 1 and 2.

1998 Mar 27

QUALITY LEVEL

Sampling and data evaluation for quality level in accordance with

“MIL-STD-105D" and “IEC 60410”:
<0.15% major defects
<0.65% minor defects.

Each capacitor is tested for minimum Cp,ax and is also subjected to the full

test voltage.




Philips Components Preliminary specification

2222 808 .....

Film dielectric trimmers

@7.5 mm
ROUND HEAD HEXAGONAL HEAD
—| +-—— 0.6
—>| P25 |e— 30° +5°
—
—0.6 VA
25 A Y )
0.1 0.5 |
* &{J
A [ Mg | T\ ]
\ | T ] [ L ] | 1
1

rotor (2x) ~ ’

-— stator
- 310.2 »| 1.15 max.

1.6
— <
DETAIL Z !
turned 90° ‘
=] v
L ! - 0.95
—H f_.f +0.2
. . . — |- 0.5
Dimensions in mm. CcCB134 0.6 £0.1 +0.15

For hole pattern see Fig.3.
(1) 11 max. for Cyax = 40 pF and 50 pF.

Fig.1 Trimmers 2222 808 ..... series, vertical version.

1998 Mar 27 15



Philips Components Preliminary specification

2222 808 .....
7.5 mm

Film dielectric trimmers

NGO |
110° 45° \ 1
- rotor (2x
i 7 (29)
‘ stator
<~4to.5-><-~5_g1»> -/ S
. 1.15 max.
4.5 76 86
+0.2 +0.1 max.
1.6
| — -—
\ ‘I
DETAIL Z !
turned 90° 1
| !
- E 1 0.95
v N 1 0.2
— |- 05 ?
CCB135 0.6 0.1 +0.15

Dimensions in mm.
For hole pattern see Fig.4.
(1) 11 max. for Cyax = 40 pF and 50 pF.

Fig.2 Trimmers 2222 808 ..... series, horizontal version.

1998 Mar 27 16



Philips Components

Preliminary specification

) . . 2222 808 .....
Film dielectric trimmers
7.5 mm
|<——5.08——>
_f*@ . ] | 7.5 | )
5.08 ! (}\///(\l _____ 2?5
l | }; \/\(/ 1.3 -

CCB136

Dimensions in mm.
R = rotor, S = stator.

The large hole is for bottom adjustment and the diameter
is determined by user’s requirements.

Fig.3 Hole pattern; see Fig.1.

T ccB137

Dimensions in mm.
R = rotor, S = stator.

Fig.4 Hole pattern; see Fig.2.

Adjustment

For top adjustment a screwdriver or trimming key can be
used; for bottom adjustment a key is required as shown
in Fig.5.

ccB138

Dimensions in mm.

Fig.5 Bottom adjustment key.

1998 Mar 27
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Philips Components

Preliminary specification

. ) N 2222 808 .....
Film dielectric trimmers
7.5 mm
ORDERING INFORMATION
Table 1 Selection chart
CATALOGUE NUMBER 2222 808 .....
VERTICAL VERSION HORIZONTAL
Crmin/Crmax VERSION
(pF) ROUND HEAD HEXAGONAL HEAD ROUND HEAD
TOP AND BOTTOM TOP TOP AND BOTTOM TOP AND BOTTOM
ADJUSTMENT ADJUSTMENT ONLY ADJUSTMENT ADJUSTMENT
1.4/5.5 11558 00004 - 51558
2/9 00018 - - -
2/10 11109 00005 17109 51109
2/10 - 11004 - -
2/15 11159 - - -
2/18 00016 - - -
2.5/20 - 11006 - -
2.5/22 11229 00006 17229 51229
2.5/27 11279 _ - 51279
3/33 11339 - - -
3/40 11409 - 17409 51409
3/50 11509 - 17509 51509 -
MOUNTING PACKAGING

The trimmer can be mounted on printed-circuit boards with
a grid of 2.50 mm or 2.54 mm and a minimum hole
diameter of 1.25 mm. For hole patterns see Figs 3 and 4.

1998 Mar 27
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Bulk packaged in cardboard boxes lined with expanded
plastic. For smallest packaging quantity (SPQ)
see Table 2.



Preliminary specification

Philips Components

7.5 mm

2222 808 .....

Film dielectric trimmers
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Philips Components

Preliminary specification

Film dielectric trimmers

2222 808
J7.5 mm

TESTS AND REQUIREMENTS

Table 3 Test procedures and requirements

IEC
IEC | 6ooes
60418-1 TEST PROCEDURE REQUIREMENTS
CLAUSE | TEST
METHOD
4.2 method of mounting method A
14 capacitance drift after TC measurement AC/C: £1% for Cpax < 40 pF;
AC/C: £2.5% for Cax = 40 pF
19 thrust axial thrust of 2 N AC/C: <0.3%
21 robustness of terminations:
21.1 Ua tensile 1N no damage
21.2 Ub bending 1 cycle no damage
22 Na rapid change of 1 cycle; 0.5 hours at lower | AC/C: <2%
temperature and 0.5 hours at upper
category temperature
23 T soldering:
Ta solderability solder bath immersion good wetting
3mm; 235°C;2s no mechanical damage
Tb resistance to heat solder bath: 260 °C; 10 s no mechanical damage
24 Eb impact bump 4000 +10 bumps; AC/C: £0.6%,;
40 g; 6 ms no mechanical damage
25 Fc vibration frequency 10 to 55 Hz; AC/C: £0.6%;
amplitude 0.35 mm; no mechanical damage
1.5 hours
26 climatic sequence: AC/C: <4
26.1 B dry heat 16 hours at upper category | tan 8: <10 x 104 for Cpax < 27 pF;
temperature tan &: <70 x 104 for Cpyax = 27 pF;
tan &: <80 x 104 for Cpax = 40 pF
Rins: 210000 MQ;
rotor contact R: <10 mQ
26.2 D damp heat accelerated, |1 cycle; 24 hours; +40 °C; voltage proof:
first cycle 95 to 100% RH 500 V for 1 minute
26.3 Aa cold 16 hours; —40 °C visual examination:
no mechanical damage
26.5 damp heat accelerated, |1 cycle; 24 hours; +40 °C; | operating torque:
remaining cycles 95 to 100% RH 1to 15 mNm for Cpna < 33 pF;
1 to 25 mNm for Cpnax = 33 pF
1998 Mar 27 20



Philips Components Preliminary specification

. \ . 2222 808 .....
Film dielectric trimmers
@7.5 mm

EC | cos
60418-1 TEST PROCEDURE REQUIREMENTS
cLAuse |, TEST

METHOD
27 Ca damp heat steady state 21 days; +40 °C; AC/C: <5%
90 to 95% RH tan &: <30 x 104 for Cmax < 27 pF;

tan §: <70 x 1074 for Crax = 27 pF;
tan &: <80 x 1074 for Cpax = 40 pF
Rins: 210000 MQ;

rotor contact R: <10 mQ

voltage proof:

500 V for 1 minute

visual examination:

no mechanical damage

operating torque:

1 to 15 mNm for Cpax < 33 pF;

1 to 25 mNm for Cyax = 33 pF

29 mechanical endurance 10 cycles AC/C: £1.5%

AC/C after axial thrust: <0.3%;
rotor contact R: <10 mQ

voltage proof:

500 V for 1 minute

visual examination:
no mechanical damage

operating torque:
1to 15 mNm for Cpax < 33 pF;
1 to 25 mNm for Cp,54 > 33 pF

~max =

1998 Mar 27 21



Philips Components

Preliminary specification

Film dielectric trimmers

2222 808 .....
@10 mm

FEATURES

e Housing diameter 10 mm

e For a basic grid of 2.54 mm (0.1")
or 2.50 mm

Top and bottom or top adjustment

Vertical and horizontal versions
Round or hexagonal head.

APPLICATIONS

e For consumer and industrial
equipment.

DESCRIPTION

The vanes of the trimmer are stacked
on a sturdy plastic base. The colour of
the base indicates the maximum
capacitance (see Table 2). The
dielectric is a film of polypropylene
(PP), polycarbonate (PC) or
polytetrafluorethylene (PTFE), which
supports the vanes in such a way that
good stability is ensured and no
microphony can occur.

Flux absorption between the vanes is
prevented.

Cleaning with solvents is not
advised.

Versions are available with either a
vertical spindle (see Figs 1 and 2), or
a horizontal spindle (see Fig.3).

Both versions have top adjustment by
means of a screwdriver or trimming
key and bottom adjustment by means
of a key as shown in Fig.7.

For outline drawings and dimensions
see Figs 1, 2 and 3.

1998 Mar 27

QUICK REFERENCE DATA

DESCRIPTION VALUE

Crin/Crmax 2.5/15to 7/105 pF
Rated voltage (DC) 150 V
Test voltage (DC) for 1 minute 300V
Maximum contact resistance 10 mQ
Minimum insulation resistance 10000 MQ
Category temperature range:

PP —-40to +70 °C

PC, PTFE —-40 to +85 °C
Climatic category (IEC 60068):

PP 40/070/21

PC, PTFE 40/085/21
Minimum storage temperature -55°C

Related specification

IEC 60418-1 and 4

MECHANICAL DATA

DESCRIPTION VALUE
Effective angle of rotation 180°
Operating torque 21025 mNm
Maximum axial thrust 2N

QUALITY LEVEL

Sampling and data evaluation for quality level in accordance with

“MIL-STD-105D” and “IEC 60410”:

<0.15% major defects
<0.65% minor defects.

Each capacitor is tested for minimum Cyax and is also subjected to the full

test voltage.
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Film dielectric trimmers 2222 808 .....

@10 mm
ROUND HEAD EXTENDED HEXAGONAL HEAD
—| D25 |- —| P2 |-
0.6 ' |
e [l I M
5.8 f
!

- =2 1=

rotor (2x) !
_1.>15 ma:_ |

stator

_ 0.4 max.

— 5.85 0.2 —-*’ 1.6

DETAIL Z
turned 90°

.

|
|
i - S I
=t
7 l\jL ?.—_ ..

| |-— 0.5
€CB140 0.6 0.1 015

Dimensions in mm.
Hole pattern 5 mm x 10 mm); see Fig.4.

Fig.1 Trimmers 2222 808 ..... series, vertical version.
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. . o 2222 808 .....
Film dielectric trimmers 210 mm
ROUND HEAD EXTENDED HEXAGONAL HEAD
—| 2.5 |- —e| D2 |a—
»] | l 0.6 ‘ |
_ | REEIRE 1}
58
—E-f % ¢
0.7 S
@ i 0 74 [ T 1
11 an | i 15.3 _? ' %
max. ;’;I | ?}' '
i L] I I
7 ! t i
i \
7 ' | |
i o
v ) |
74 - - |
~
4 ;;
05 ig rotor (2x) i
l i
0
- 31402 |l= > - stator

1.15 max.

+— 5.85 0.2 —>|

@1.6
— -
S
DETAIL Z '
turned 90° ‘
[
—— vy oss
TT - $_ m.ax.
e os !
ccB141 0.6 0.1 +0.15

Dimensions in mm.
Hole pattern 7.5 mm x 5 mm,; see Fig.5.

Fig.2 Trimmers 2222 808 ..... series, vertical version.
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Preliminary specification

Film dielectric trimmers

2222 808
@10 mm

ROUND HEAD

— 2.5 |

P e 1

I+

110° £5°

s

EXTENDED HEXAGONAL HEAD

[t

L

“*I 3.1+0.3

<— 4 10.5 —

~

AN
A\

L

rotor (2x) stator

— -
1.15 max.

11 max.

Dimensions in mm.

Hole pattern 5 mm x 10 mm; see Fig.6.

Fig.3 Trimmers 2222 808

DETAIL Z !
turned 90° l
’ L
e ! 0.85
) —— Mmax.
— |- 0.5
CcCB142 0.6 0.1 +0.15

. series, horizontal version.
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Preliminary specification

Film dielectric trimmers

2222 808 .....
@10 mm

R =rotor, S =

is determined

T CCB143

Dimensions in mm.

stator.

The large hole is for bottom adjustment and the diameter

by user’s requirements.

Fig.4 Hole pattern; see Fig.1.

v CCB144

Dimensions in mm.
R = rotor, S = stator.

Fig.5 Hole pattern; see Fig.2.

Dimensions in mm.
R =rotor, S =

stator.

Fig.6 Hole pattern; see Fig.3.

Adjustment

For top adjustment a screwdriver or trimming key can be
used; for bottom adjustment a key is required as shown
in Fig.7.

i i“}"
06702 | 0.7+g-1
© L
ally
2 min. f [ :
L
CCB138

Dimensions in mm.

Fig.7 Bottom adjustment key.

1998 Mar 27
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2222 808 .....
@10 mm

Film dielectric trimmers

ORDERING INFORMATION
Table 1 Selection chart

CATALOGUE NUMBER 2222 808 .....
HORIZONTAL VERSION VERTICAL VERSION
HOLE PATTERN HOLE PATTERN HOLE PATTERN
Cmin/Cmax 5mm x 10 mm 5mmx 10 mm 7.5 mm x5 mm
(PF) ROUND HEX ROUND HEX. ROUND HEX. ROUND
HEAD HEAD HEAD HEAD HEAD HEAD HEAD
TOP AND BOTTOM TOP
ADJUSTMENT TOP AND BOTTOM ADJUSTMENT ADJUSTMENT
2.5/15 61159 - 31159 - 32159 - -
3/22.5 61229 - 31229 - 32229 - -
5.5/40 61409 - 31409 - 32409 - -
5.5/50 - - 01029 - 01006 - -
5.5/65 61659 64659 31659 34659 32659 - 01001
6/80 61809 64809 31809 34809 32809 35809 -
7/105 61101 64101 31101 - 32101 - -
6/120 - - 31121 - - - -
MOUNTING PACKAGING

The trimmer can be mounted on printed-circuit boards with

a grid of 2.50 mm or 2.54 mm and a minimum hole

diameter of 1.25 mm. For hole patterns

see Figs 4, 5 and 6.

1998 Mar 27

Bulk packaged in cardboard boxes lined with expanded

plastic. For smallest packaging quantities (SPQ)

see Table 2.

27




Preliminary specification

Philips Components

310 mm

2222 808 .....

Film dielectric trimmers

LCLLE 808 ¢dce | 008 | 18I0 0L 00+ 05— - 0> Od| wonog+dol| g punou |edILIBA 0cH/9
‘Bexal
s oo
LOLL9 808 cc L
1910IA 0L} T 05— - 0.5 d| wonoq + doy SOL/L
LOLcE 808 ¢cce | 008 _ ooy o c puno. [eoIon
LOLLE 808 2ccc | 008 I punou ’
‘Bexs
608%9 808 ¢cccc | 009 g Y [eluozyioy
60819 808 ¢gce | 004 e punoi
608S€ 808 ¢ccc | 004 2 ‘Bexay
pail 0LL 00¥+ 05— - 0> Od| wonog + doy 08/9
608¢€ 808 ¢ccc | 008 4 punou [EoILIOA
608%€ 808 ¢ccc | 004 L ‘Bexay ’
608L€ 808 ¢cce | 008 L puno.
‘Bexs
659979 808 ¢ccc | 009 € y [eluozuoy
69919 808 ¢ccc | 00L e puno.
659%€ 808 ¢2ce | 00L _ B _ wonoqg +doy| | ‘Bexay ]
mojjeh (V/A 005+ 00¢— gc> (0] 53 dd G99/5'9
6592€ 808 2222 | 008 ¢ | PUmOll onien
6991€ 808 ¢gcc | 008 1 punol '
1000 808 ¢cce | 008 doi| 2 punou
90010 808 ¢ccec | 008 c
Mmoj||oA F — S s wonoq + do: unoi BOIUOA :
62010 808 2222 | 008 Il 0Lt 00%+ 00¢ ge> oL> 3d1d Hoq 1 ! p | 0S/S5°S
6019 808 ¢ccc | 00L [ |eluozuoy
60%2€ 808 ¢ccc | 008 Keib 00c 00%+ 00c— Gges> 0] 5= dd| wonoq+doy| g punol [eoien 0ov/9'S
607 1€ 308 ¢¢cc | 008 8 '
6¢ct9 308 ccce | 00L e [eluozuoy
6222E 808 222z | 008 | usalb 002 004+ 002~ ge> (0]53 dd | wonoq+dor| g punol [EOILIOA §G'ce/e
6¢ct€ 808 ¢ece | 008 3 '
6G1L9 808 ¢ccc | 00L S |lejuoziioy
6S1cE 808 ¢ccc | 008 an|q ocv 00.+ 00¢— gec> (0] 5= dd| wonoq+doi| g puno. [eoIIon S1/S°¢C
6511€ 808 ¢ccc | 008 8 '
ZHI 00} | ZHIN | (a)
z z| e
——— asve xm s:s_v mv_\?c: . 2O . avaH xu.w__ 00z}
INDOTVLYD bds | dO J1le 44300 13id ‘rav DIE] 40 371ANIdS O "NIN
100 [ **°NIN | ‘diNEL 0L X X®40 3dVHS /MO XYIN
18 Q ue} Q33 LNVHYND

siaquinu enfojejeo pue soisueloRIRYD [BOLIOB|T g dlqeL

Viva TvoldLo33

28

1998 Mar 27



Philips Components

Preliminary specification

Film dielectric trimmers

2222 808
10 mm

TESTS AND REQUIREMENTS

Table 3 Test procedures and requirements

remaining cycles

95 to 100% RH

IEC
IEC 60068
60418-1 TEST PROCEDURE REQUIREMENTS
CLAUSE | TEST
METHOD
4.2 method of mounting method A
14 capacitance drift after TC measurement AC/C: £4.5% for Crnax < 40 pF;
AC/C: £2.5% for Cpax = 40 pF
19 thrust axial thrust of 2 N AC/C: £0.3%
21 robustness of terminations:
211 Ua tensile 1N no damage
21.2 Ub bending 1 cycle no damage
22 Na rapid change of 1 cycle; 0.5 hours at lower | AC/C: <1.5%
temperature and 0.5 hours at upper
category temperature
23 T soldering:
Ta solderability solder bath immersion good wetting
3mm; 235°C;2s no mechanical damage
Tb resistance to heat solder bath: 260 °C; 10 s no mechanical damage
24 Eb impact bump 4000 £10 bumps; AC/C: £0.4%;
40 g; 6 ms no mechanical damage
25 Fc vibration frequency 10 to 55 Hz; AC/C: £0.8%;
amplitude 0.35 mm; no mechanical damage
1.5 hours
26 climatic sequence: AC/C: <3% for Crnax < 80 pF;
AC/C: <6% for Cpnax = 80 pF
26.1 B dry heat 16 hours at upper category | tan &: <15 x 1074 for Cipax < 80 pF;
temperature tan &: <80 x 104 for Cnax = 80 pF
Rins: 210000 MQ;
rotor contact R: <10 mQ
26.2 D damp heat accelerated, |1 cycle; 24 hours; +40 °C; voltage proof:
first cycle 95 to 100% RH 300 V for 1 minute
26.3 Aa cold 16 hours; —40 °C visual examination:
no mechanical damage
26.5 damp heat accelerated, |1 cycle; 24 hours; +40 °C; operating torque: 2 to 35 mNm

1998 Mar 27

29




Philips Components

Preliminary specification

Film dielectric trimmers

2222 808 .....
@10 mm

IEC

60418-1
CLAUSE

IEC
60068
TEST
METHOD

TEST

PROCEDURE

REQUIREMENTS

27

Ca

damp heat steady state

21 days; +40 °C;
90 to 95% RH

AC/C:
<8% for Cmax < 100 pF;
<8.5% for Cpax = 100 pF

tan §: <20 x 104 for Cpnax < 80 pF;
tan &: <80 x 104 for Cpax = 80 pF

Rins: 210000 MQ;
rotor contact R: <10 mQ

voltage proof:
300 V for 1 minute

visual examination:
no mechanical damage

operating torque: 2 to 35 mNm

29

mechanical endurance

10 cycles

AC/C: 1%
AC/C after axial thrust: <0.4%;
rotor contact R: <10 mQ

voltage proof:
300 V for 1 minute

visual examination:
no mechanical damage

operating torque: 1.5 to 37 mNm

1998 Mar 27
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L ]

Film dielectric trimmers 2222 809 05...

FEATURES QUICK REFERENCE DATA
¢ High temperature type DESCRIPTION VALUE
¢ Housing dimensions: Cmin/Crmax 0.5/2 to 2/18 pF

6 mm x 8 mm x 9 mm

Rated voltage (DC) 300V
e For a basic grid of 2.54 mm Test voltage (DC) for 1 minute 600 V
« Top and bottom adjustment Maximum contact resistance 5mQ
« Round or hexagonal head Minimum insulation resistance 10000 MQ

o Vertical version.

between stator and rotor

Category temperature range

—40 to +125°C

Climatic category (IEC 60068) 40/125/21
APPLICATIONS Related specification ' IEC 60418-1 and 4
¢ For fine adjustment in professional Minimum storage temperature -55°C

applications.

MECHANICAL DATA

DESCRIPTION
DESCRIPTION VALUE

The trimmers cons!st ofa Effective angle of rotation 180°
polysulphone housing, brass rotor -
and plated brass stator with PTFE film | Operating torque:
as the dielectric. The stator plate tags Cmax < 3.5 pF 1to 15 mNm
are heat sealed to the housing. Crmax > 3.5 pF 1 to 20 mNm
The rotor contact surfaces are plated Maximum axial thrust 2N

to ensure a long life and a stable
contact even under severe climatic
conditions. A coloured dot indicates
the maximum capacitance.

Cleaning with solvents is not advised.

Versions are available with either a
round head or hexagonal head.

Both versions have top adjustment by
means of a screwdriver or trimming
key and bottom adjustment by means
of a key as shown in Fig.4.

For outline drawings and dimensions
see Figs 1 and 2.

100K Mar 27

QUALITY LEVEL

Sampling and data evaluation for quality level in accordance with

‘MIL-STD-105D” and “IEC 60410":

<0.15% major defects
<0.65% minor defects.

Each capacitor is tested for minimum Cpox and is also subjected to the full

test voltage.
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Film dielectric trimmers 2222 809 05...

i 3 *l |‘P

0.5 min.
|
— !
. F—————
T -
T ] T
9 L1
max. T T 0
= | ! = sprue/E
7] T
! _j::%Q
\ T _J
T
z colour mark(1)
3.7
+0.2
- 1.1 max.
0 - @22 q—T
~<—— 508102 —»| 1.1 |«—
+0.2

DETAIL Z

—~ turned 90°

'
< NI
|
3o
£

o
o
I+
o
o
3
e
o

CCB147

Dimensions in mm.

For hole pattern see Fig.3.

Version with flux guard available; see Table 1.
(1) For colour of dot see Table 2.

Fig.1 Trimmers 2222 809 05... series, with round heads.
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Film dielectric trimmers 2222 809 05...

+0.2 0.6+

_ TII
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1
77)
[ 1
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85 +(1)» j 75‘._
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f "
I/ 1
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3.7 colour code
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Dimensions in mm.
For hole pattern see Fig.3.

Fig.2 Trimmers 2222 809 05... series, with hexagonal heads.
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Preliminary specification

Film dielectric trimmers

2222 809 05...

—j 1.9 |-
s 7N R
3 ST 12(2%)
+0. \ ; i
T \\‘ P
ccB149

Dimensions in mm.
R = rotor, S = stator.

The large hole is for bottom adjustment and the
diameter is determined by user’s requirements.

Fig.3 Hole pattern; see Figs 1 and 2.

Adjustment

For top adjustment a screwdriver or trimming key can be
used; for bottom adjustment a key is required as shown
in Fig.4.

CCB150

Dimensions in mm.

Fig.4 Bottom adjustment key.

MOUNTING

The trimmer can be mounted on printed-circuit boards with
a minimum hole diameter of 2.54 mm. For hole pattern
see Fig.3.

1998 Mar 27

PACKAGING

Blister packs of 70 units each. For smallest packaging
quantities (SPQ) see Table 2.
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Film dielectric trimmers 2222 809 05...

ORDERING INFORMATION
Table 1 Selection chart

CATALOGUE NUMBER 2222 809 05...
Cmin/Cmax TOP AND BOTTOM ADJUSTMENT
(pF)
ROUND HEAD AND
ROUND HEAD FLUX GUARD HEXAGONAL HEAD
0.5/2 o1 - 021
1.2/3.5 215 001 225
1.8/10 216 - 226
2/18 217 - 227
ELECTRICAL DATA
Table 2 Electrical characteristics and catalogue numbers
GUARANTEED tan § at
MAX. Cmin/ | SHAPE Crmax X 1074 TEMP. | MIN.f.s | COL.
MIN. Cmax OF |FIG. COEFF.() | atCme | OF |sPa| CATIOGUE
at 200 kHz HEAD 1 MHz | 100 MHz | (10°%/K) (MHz) DOT
(pF)
round 1 700 2222 809 05011
0.5/2 <10 <20 —250 +350 1200 none
hexag. 2 700 2222 809 05021
round 1 700 | 2222 809 05001
1.2/3.5 round 1 <10 <20 —250 +£350 850 orange | 700 2222 809 05215
hexag. 2 700 2222 809 05225
1er0 P LT 0 | <0 | -2504350 | 580 |white oo | 2222809 05216
' hexag. | 2 | ~ - T 700 | 2222 809 05226
round 1 700 2222 809 05217
2/18 <10 <25 —250 +350 360 red
hexag. 2 700 2222 808 05227

Note
1. C: 60% to 80% of Crax; Tamp: from +20 °C to +125 °C.
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Preliminary specification

Film dielectric trimmers

2222 809 05...

TESTS AND REQUIREMENTS

Table 3 Test procedures and requirements

EC | gooe
60418-1 TEST PROCEDURE REQUIREMENTS
CLAUSE TEST
METHOD
4.2 method of mounting method A
14 capacitance drift after TC measurement AC/C: £2.5%; 4% for 2 pF
19 thrust axial thrust of 2 N AC/C: £0.3%
21 robustness of terminations:
21.1 Ua tensile 1N no damage
21.2 Ub bending 1 cycle no damage
22 Na rapid change of 1 cycle; 0.5 hours at lower | AC/C: <2.5%
temperature and 0.5 hours at upper
category temperature
23 T soldering:
Ta solderability solder bath immersion good wetting
3mm; 235°C; 2 s no mechanical damage
Tb resistance to heat solder bath: 260 °C; 10 s no mechanical damage
24 Eb impact bump 4000 +£10 bumps; AC/C: £0.6%;
40g;6 ms no mechanical damage
25 Fc vibration frequency 10 to 55 Hz; AC/C: £0.2%;
amplitude 0.35 mm; no mechanical damage
1.5 hours
26 climatic sequence: AC/C: £2.5%
26.1 B dry heat 16 hours at upper category |tan &: <10 x 1074 for Cpax < 18 pF;
temperature tan &: <40 x 1074 for Cpax > 18 pF
Rins: 210000 MQ;
rotor contact R: <56 mQ
26.2 D damp heat accelerated, |1 cycle; 24 hours; +40 °C; | voltage proof:
first cycle 95 to 100% RH 600 V for 1 minute
26.3 Aa cold 16 hours; —40 °C visual examination:
no mechanical damage
26.5 damp heat accelerated, |1 cycle; 24 hours; +40 °C; operating torque:
remaining cycles 95 to 100% RH 110 20 mNm
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Preliminary specification

Film dielectric trimmers

2222 809 05...

IEC
60418-1
CLAUSE

IEC
60068
TEST

METHOD

TEST

PROCEDURE

REQUIREMENTS

27

Ca

damp heat steady state

21 days; +40 °C;
90 to 95% RH

AC/C: <2.5%

tan 8: <10 x 104 for Cray < 18 pF;
tan 8: <25 x 1074 for Cax = 18 pF

Rins: 210000 MQ;
rotor contact R: <5 mQ

voltage proof: 600 V for 1 minute

visual examination:
no mechanical damage

operating torque: 1 to 20 mNm

29

mechanical endurance

25 cycles

AC/C: <£0.3%; <2.5% for 2 pF

AC/C after axial thrust: <0.3%;
rotor contact R: <5 mQ

voltage proof: 600 V for 1 minute

visual examination:
no mechanical damage

operating torque: 1 to 20 mNm

1998 Mar 27
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Preliminary specification

Film dielectric trimmers

2222 809 07...

FEATURES
e High temperature type

[ ]

Housing dimensions:
11 mm x 14 mm x 9 mm

e For a basic grid of 2.54 mm
e Top adjustment

e Vertical version.

APPLICATIONS

¢ For fine adjustment in professional
applications.

DESCRIPTION

The trimmers consist of a glass
reinforced polysulphone frame with a
polysulphone dust cover, brass rotor
and stator with PTFE or
polycarbonate film as the dielectric.
The stator plates are stacked on pins
and separated by rings, so that it is
possible to produce a single stator or
a differential type.

The rotor contact surfaces are plated
to ensure a long life and a stable
contact even under severe climatic
conditions.

For outline drawing and dimensions
see Fig.1a.

1998 Mar 27

QUICK REFERENCE DATA
DESCRIPTION VALUE
Chin/Cmax:
single stator type 2.5/20 to 7/100 pF
differential type 2/12 to 7/150 pF

Rated voltage (DC) 200V
Test voltage (DC) for 1 minute 400 V
Maximum contact resistance 5 mQ
Minimum insulation resistance 10000 MQ

between stator and rotor

Category temperature range

—40to +125 °C

Climatic category (IEC 60068) 40/125/21

Related specification IEC 60418-1 and 4
Minimum storage temperature -55°C
MECHANICAL DATA

DESCRIPTION VALUE

Effective angle of rotation 180°

Operating torque 1.5t0 256 mNm
Maximum axial thrust 2N

QUALITY LEVEL

Sampling and data evaluation for quality level in accordance with

‘MIL-STD-105D" and “IEC 60410™

<0.15% major defects
<0.65% minor defects.

Each capacitor is tested for minimum C,,ox and is also subjected to the full

test voltage.
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Film dielectric trimmers 2222 809 07...
/ - 0.8 +0.1 (2%)
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b. Hole pattern.
Dimensions in mm. - .
R = rotor, S = stator.
_Fig.1 Trimmers 2222 809 07... series.
Adjustment MOUNTING
The trimmers can be adjusted with a screwdriver.or The trimmer can be mounted on printed-circuit boards with
trimming key. Capacitance increase is obtained With a grid of 2.54 mm and a minimum hole diameter of
clockwise rotation. ~1.25 mm. For hole pattern see Fig.1b.
MARKING o PACKAGING

The trimmers are marked with the capacitance value inpF,  Blister packs of 70 units each. For smallest packaging
followed by the letter ‘E’ (single-stator type) or the letter ~  quantities (SPQ) see Table 2.
‘D’ (differential type).
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Film dielectric trimmers 2222 809 07...

ORDERING INFORMATION
Table 1 Selection chart

CATALOGUE NUMBER 2222 809 07...
Cmi('gg'"a* TOP AND BOTTOM ADJUSTMENT
SINGLE STATOR TYPE DIFFERENTIAL TYPE
2/12 - 018
2.5/20 004 006
4/40 008 009
5/60 011 012
6/80 013 014
7/100 015 016
7/150 - 107
ELECTRICAL DATA
Table 2 Electrical characteristics and catalogue numbers
GUARANTEED tan 5 at
MAX. Cpin/ Cmax x 1074 TEMP.
MIN. Crnax TYPE DIEL. COEFF.® SPQ CATALOGUE
6 NUMBER
at 200 kHz 1 MHz | 100 MHz (10-5/K)
(pF)
2/12 differential PTFE(M <10 <17 0 +200 350 2222 809 07018
single stato 350 2222 809 07004
2.5/20 gl Seor PTFE <10 <17 04200
differential 350 2222 809 07006
single stator 350 2222 809 07008
4/40 nge ~a PTFE <10 <17 0200
differential 350 2222 809 07009
single stator 350 2222 809 07011
5/60 - - PTFE <10 <25 0 £200
differential 350 2222 809 07012
single stator 350 2222 809 07013
6/80 - - PTFE <10 <25 0 +£200
differential 350 2222 809 07014
single stator 350 2222 809 07015
7/100 g8 = PTFE <10 <25 0+200
differential 350 2222 809 07016
7/150 differential PC@ <50 - 0 +200 350 2222 809 07107
Notes

1. PTFE = polytetrafluorethylene.
2. PC = polycarbonate.
3. C:60% to 80% of Cmax; Tamb: from +20 °C to +125 °C.
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Preliminary specification

Film dielectric trimmers 2222 809 07...
TESTS AND REQUIREMENTS
Table 3 Test procedures and requirements
EC | sooss
60418-1 TEST PROCEDURE REQUIREMENTS
CLAUSE | 1EST
METHOD
4.2 method of mounting method A
14 capacitance drift after TC measurement AC/C: £1%
19 thrust axial thrust of 2 N AC/C: £0.3%
21 robustness of terminations:
2141 Ua tensile 1N no damage
21.2 Ub bending bending not allowed
22 Na rapid change of 1 cycle; 0.5 hours at lower | AC/C: <1%
temperature and 0.5 hours at upper
category temperature
23 T soldering:
Ta solderability solder bath immersion good wetting
3mm; 235°C;2s no mechanical damage
Tb resistance to heat solder bath: 260 °C; 10 s no mechanical damage
24 Eb impact bump 4000 £10 bumps; AC/C: £0.2%;
409;6 ms no mechanical damage
25 Fc vibration frequency 10 to 55 Hz; AC/C: £0.25%;
amplitude 0.35 mm; no mechanical damage
1.5 hours
26 climatic sequence: AC/C: <3%
26.1 B diy heat 16 hours at upper category |tan 8:<10x 107
temperature Rins: >10000 MQ;
rotor contact R: <10 mQ
26.2 D damp heat accelerated, |1 cycle; 24 hours; +40 °C; | voltage proof:
first cycle 95 to 100% RH 400 V for 1 minute
26.3 Aa cold 16 hours; —40 °C visual examination:
no mechanical damage
26.5 damp heat accelerated, |1 cycle; 24 hours; +40 °C; operating torque:
remaining cycles 95 to 100% RH 1.5 to 35 mNm

1998 Mar 27
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Film dielectric trimmers 2222 809 07...
EC | crocs
60418-1 TEST PROCEDURE REQUIREMENTS
CLAUSE TEST
“=SESE ) METHOD
27 Ca damp heat steady state 21 days; +40 °C; AC/C: <3%
90 to 95% RH tan &: <10 x 104

Rins: 210000 MQ;
rotor contact R: <10 mQ

voltage proof: 400 V for 1 minute

visual examination:
no mechanical damage

operating torque: 1.5 to 35 mNm
29 mechanical endurance 25 cycles AC/C: £0.3%

AC/C after axial thrust: <0.3%;
rotor contact R: <10 mQ

voltage proof: 400 V for 1 minute

visual examination:
no mechanical damage

operating torque: 1 to 50 mNm
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Film dielectric trimmers

FEATURES
e High temperature type

¢ Housing dimensions:
10mmx 11 mmx 11 mm

For a basic grid of 2.54 mm

e Vertical version with a round head
e Top and bottom adjustment.

APPLICATIONS

o For fine adjustment in professional
applications.

DESCRIPTION

The trimmers consist of a
polysulphone housing, brass rotor
and plated brass stator with PTFE film
as the dielectric. The stator plate tags
are heat sealed to the housing.

The rotor contact surfaces are plated
to ensure a long life and a stable
contact even under severe climatic
conditions. A coloured dot indicates
the maximum capacitance.

Flux absorption between the vanes is
prevented.

Cleaning with solvents is not advised.

For outline drawing and dimensions
see Fig.1.
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Preliminary specification
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2222 809 080..

QUICK REFERENCE DATA
DESCRIPTION VALUE
Crin/Crmax 4/38 to 5/57 pF
Rated voltage (DC) 250V
Test voltage (DC) for 1 minute 500V
Maximum contact resistance 5 mQ
Minimum insulation resistance 10000 MQ

Category temperature range

—40 to +125°C

Climatic category (IEC 60068) 40/125/21

Related specification IEC 60418-1 and 4
Minimum storage temperature -55°C
MECHANICAL DATA

DESCRIPTION VALUE

Effective angle of rotation 180°

Operating torque 21025 mNm
Maximum axial thrust 2N

QUALITY LEVEL

Sampling and data evaluation for quality level in accordance with

“MIL-STD-105D" and “IEC 60410™:

<0.15% major defects
<0.65% minor defects.

Each capacitor is tested for minimum Cp,ax and is also subjected to the full

test voltage.




Philips Components

Preliminary specification

Film dielectric trimmers 2222 809 080..
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Dimensions in mm.
For hole pattern see Fig.2.

(1) For colour of dot see Table 2.

10.9 max.

Fig.1 Trimmers 2222 809 080.. series, with round heads.
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Film dielectric trimmers

2222 809 080..
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Dimensions in mm.
R = rotor, S = stator.

The large hole is for bottom adjustment and the
diameter is determined by user’s requirements.

Fig.2 Hole pattern; see Fig.1.

Adjustment

For top adjustment a screwdriver or timming key can be
used; for bottom adjustment a key is required as shown
in Fig.3.

»\ ’«— o17 +%'1

0.6 +8'2 —|> } : 07 +g‘1
i : i |
2 min. [
L

ccB138

Dimensions in mm.

Fig.3 Bottom adjustment key.

MOUNTING

The trimmer can be mounted on printed-circuit boards with
a grid of 2.54 mm and a minimum hole diameter
of 1.25 mm. For hole pattern see Fig.2.
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PACKAGING

Blister packs of 70 units each. For smaliest packaging
quantities (SPQ) see Table 2.
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Film dielectric trimmers 2222 809 080..

ORDERING INFORMATION
Table 1 Selection chart

Crir/C CATALOGUE NUMBER 2222 809 080..
min max
(pF) TOP AND BOTTOM ADJUSTMENT
4/38 02
5/57 03
ELECTRICAL DATA
Table 2 Electrical characteristics and catalogue numbers
GUARANTEED tan 5 at
MAX. Cnin/ SHAPE Crax X 1074 TEMP. MIN. f,es | COL.
MIN. Cpax OF DIEL. COEFF. | at Cpax OF | SPQ c‘:[ﬁ;‘gg: E
at 200 kHz HEAD 1 MHz | 100 MHz | (10°9/K) (MHz) DOT
(pF)
4/38 round 170 yellow | 350 | 2222 809 08002
PTFEM | <10 <25 —200 +250
5/57 round 150 blue 350 | 2222 809 08003
Notes

1. PTFE = polytetrafluorethylene.
2. C:60% to 80% of Crax; Tamb: from +20 °C to +125 °C.
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Preliminary specification

Film dielectric trimmers

2222 809 080..

TESTS AND REQUIREMENTS

Table 3 Test procedures and requirements

remaining cycles

95 to 100% RH

IEC
IEC 60068
60418-1 TEST PROCEDURE REQUIREMENTS
cLause |, TEST
METHOD
4.2 method of mounting method A
14 capacitance drift after TC measurement <2.0%
19 thrust axial thrust of 2 N <0.2%
21 robustness of terminations:
211 Ua tensile 1N no damage
212 Ub bending 1 cycle no damage
22 Na rapid change of 1 cycle; 0.5 hours at lower | AC/C: <2.5%
temperature and 0.5 hours at upper
category temperature
23 T soldering:
Ta solderability solder bath immersion good wetting
-3.mm; 235 °C; 2 s no mechanical damage
-+ Tb resistance to heat solder bath: 260 °C; 10 s no mechanical damage
24 Eb impact bump 4000 1 0\bLmeS; AC/C: £0.5%;
40 g; 6 ms no mechanical damage-
25 Fc vibration frequency 10 to 55 Hz; AC/C: £0.2%,;
amplitude 0.35 mm; no mechanical damage
1.5 hours :
26 climatic sequence: AC/C: £2.5%
26.1 B dry heat 16 hours at upper category |tan §: <10 x 10~4
temperature Rins: 210000 MQ;
rotor contact R: <56 mQ
26.2 D damp heat accelerated, |1 cycle; 24 hours; +40 °C; voltage proof:
first cycle 95 to 100% RH 500 V for 1 minute
26.3 Aa cold 16 hours; —40 °C visual examination:
no mechanical damage
26.5 damp heat accelerated, |1 cycle; 24 hours; +40 °C; operating torque:

110 25 mNm
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Film dielectric trimmers

2222 809 080..

IEC

60418-1
CLAUSE

IEC
60068
TEST
METHOD

TEST

PROCEDURE

REQUIREMENTS

27

Ca

damp heat steady state

21 days; +40 °C;
90 to 95% RH

AC/C: £2.5%

tan 8: <10 x 104

Rins: 210000 MQ;

rotor contact R: <5 mQ

voltage proof: 500 V for 1 minute

visual examination:
no mechanical damage

operating torque: 1 to 25 mNm

29

mechanical endurance

25 cycles

AC/C: <0.3%

AC/C after axial thrust: <0.3%;
rotor contact R: <56 mQ

voltage proof: 500 V for 1 minute

visual examination:
no mechanical damage

operating torque: 1 to 25 mNm
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Film dielectric trimmers

2222 809 090..

FEATURES
¢ High temperature type

e Housing dimensions:
8 mm x 9 mm x 10 mm

e For a basic grid of 2.54 mm

e Versions available
with 1 or 2 rotor contacts

Top and bottom adjustment
Vertical version.

APPLICATIONS

e For fine adjustment professional
applications.

DESCRIPTION

The trimmers consist of a
polysulphone housing, brass rotor
and plated brass stator with PTFE film
as the dielectric. The stator plate tags
are heat sealed to the housing.

The rotor contact surfaces are plated
to ensure a long life and a stable
contact even under severe climatic
conditions. A coloured dot indicates
the maximum capacitance.

Flux absorption between the vanes is
prevented.

Cleaning with solvents is not advised.

For outline drawings and dimensions
see Figs 1 and 2.
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QUICK REFERENCE DATA
DESCRIPTION VALUE
Crnin/Crmax 1.4/5.5 to 3/18 pF
Rated voltage (DC) 250V
Test voltage (DC) for 1 minute 500 V
Maximum contact resistance 5 mQ
Minimum insulation resistance 10000 MQ
Category temperature range -40to +125°C
Climatic category (IEC 60068) 40/125/21
Related specification IEC 60418-1 and 4
Minimum storage temperature -55°C
MECHANICAL DATA
DESCRIPTION VALUE
Effective angle of rotation 180°
Operating torque:
Cmax = 5.5 pF 1t0 15 mNm
Cmax =9 and 18 pF 1to 20 MNm
Maximum axial thrust 2N

QUALITY LEVEL

Sampling and data evaluation for quality level in accordance with

“MIL-STD-105D” and “IEC 60410".

<0.15% major defects
<0.65% minor defects.

Each capacitor is tested for minimum Cyax and is also subjected to the full

test voltage.
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Film dielectric trimmers ' 2222 809 090..
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DETAIL Z
turned 90°

Dimensions in mm.
For hole pattern see Fig.3.
(1) For colour of dot see Table 2.

Fig:1 Trimmers 2222 809 090.. series, with one rotor contact.
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Film dielectric trimmers 2222 809 090..
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Dimensions in mm.
For hole pattern see Fig.4.
(1) For colour of dot see Table 2.

Fig.2 Trimmers 2222 809 090.. series, with two rotor contacts.
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Film dielectric trimmers

2222 809 090..
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Dimensions in mm.

The large hole is for bottom adjustment and the
diameter is determined by user’s requirements.

Fig.3 Hole pattern; see Fig.1.

Dimensions in mm.
R = rotor, S = stator.

The large hole is for bottom adjustment and the
diameter is determined by user’s requirements.

Fig.4 Hole pattern; see Fig.2.

Adjustment

For top adjustment a screwdriver or trimming key can be
used; for bottom adjustment a key is required as shown
in Fig.5.

CcCB138

Dimensions in mm.

Fig.5 Bottom adjustment key.
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MOUNTING

The trimmer can be mounted on printed-circuit boards with
a basic grid of 2.54 mm and a minimum hole diameter
of 1.25 mm. For hole patterns see Figs 3 and 4.

PACKAGING

Blister packs of 105 units each. For smallest packaging
quantities (SPQ) see Table 2.
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Film dielectric trimmers - 2222809 090..
ORDERING INFORMATION
Table 1 Selection chart
CATALOGUE NUMBER 2222 809 090..
c“‘}‘;)l::)"‘a" ROUND HEAD TOP AND BOTTOM ADJUSTMENT
VERSION WITH 1 ROTOR CONTACT VERSION WITH 2 ROTOR CONTACTS
1.4/5.5 04 01
2/9 05 02
3/18 06 03
ELECTRICAL DATA
Table 2 Electrical characteristics and catalogue numbers
GUARANTEED tan 5 at
MAX. Cnin/ | SHAPE Cmax x 1074 TEMP. | MIN. f.s | COL.
MIN. Cax OF | DIEL. COEFF.?) | at Cax | OF |sPQ| CANLOSUE
at 200 kHz HEAD 1MHz | 100 MHz | (1 0-5/K) (MHz) | DOT
(pF)
round 525 | 2222 809 09004(3)
1.4/5.5 850 |green
round 525 | 2222 809 090014
round . 525 | 2222 809 09005(3)
2/9 PTFE(M | <10 <15 -250 £350 580 white
round 525 | 2222 809 090024
round ; 525 | 2222 809 09006
3/18 : 360 red
round 525 | 2222 809 090034
Notes

1. PTFE = polytetrafluorethylene.

2. C:60% to 80% of Cimax; Tamb: from +20 °C to +125 °C.
3. Version with one rotor contact.

4. Version with two rotor contacts.
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Film dielectric trimmers

2222 809 090..

TESTS AND REQUIREMENTS

Table 3 Test procedures and requirements

iEC
IEC | 60068 ‘
60418-1 TEST PROCEDURE REQUIREMENTS
CLAUSE TEST
METHOD
4.2 method of mounting method A
14 capacitance drift after TC measurement AC/C: £2.0%; <3.0% for 9 pF
19 thrust axial thrust of 2 N AC/C: £0.3%
21 robustness of terminations:
21.1 Ua tensile 1N no damage
21.2 Ub bending 1 cycle no damage
22 Na rapid change of 1 cycle; 0.5 hours at lower | AC/C: <3%
temperature and 0.5 hours at upper
category temperature
23 T soldering:
Ta solderability solder bath immersion good wetting
3mm; 235°C;2s no mechanical damage
Tb resistance to heat solder bath: 260 °C; 10 s no mechanical damage
24 Eb impact bump 4000 +£10 bumps; AC/C: £0.5%;
409;6 ms no mechanical damage
25 Fc vibration frequency 10 to 55 Hz; AC/C: £0.3%;
amplitude 0.35 mm; no mechanical damage
1.5 hours
26 climatic sequence: AC/C: <2.5%
26.1 B dry heat 16 hours at upper category |tan §:<10x 10~
temperature Rins: 210000 MQ;
rotor contact R: <56 mQ
26.2 D damp heat accelerated, |1 cycle; 24 hours; +40 °C; voltage proof:
first cycle 95 to 100% RH 500 V for 1 minute
26.3 Aa cold 16 hours; —40 °C visual examination:
no mechanical damage
26.5 damp heat accelerated, |1 cycle; 24 hours; +40 °C; operating torque:
remaining cycles 95 to 100% RH 1 to 20 mMNm
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Film dielectric trimmers

2222 809 090..

IEC
60418-1
CLAUSE

IEC
60068
TEST

METHOD

TEST

PROCEDURE

REQUIREMENTS

27

Ca’

damp heat steady state

21 days; +40 °C;
90 to 95% RH

AC/C: <3%
tan &: <10 x 104

Rins: 210000 MQ;
rotor contact R: <5 mQ

voltage proof: 500 V for 1 minute

visual examination:
no mechanical damage

operating torque: 1 to 20 mNm

29

mechanical endurance

25 cycles

AC/C: <3%

AC/C after axial thrust: <0.3%;
rotor contact R: <5 mQ

voltage proof: 500 V for 1 minute

visual examination:
no mechanical damage

operating torque: 1 to 20 mNm

1009 NMar 27
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Philips Components data handbooks are available for
selected product ranges and contain all relevant data
available at the time of publication and each is revised and
updated regularly.

Loose data sheets are sent to subscribers to keep them
up-to-date on additions or alterations made during the
lifetime of each edition.

Our data handbook titles are listed here.

Display components

Book  Title

DCO1  Colour Television Tubes

DC02 = Monochrome Monitor Tubes and Deflection Units

DCO03 = Television Tuners, Coaxial Aerial Input
Assemblies

DC04  Colour Monitor and Multimedia Tubes

DCO5 Wire Wound Components

Magnetic products

MAO1  Soft Ferrites

MAOQO3  Piezoelectric Ceramics and Specialty Ferrites
MAO4  Dry-reed Switches

1998 Mar 27

Passive components

PAO1  Electrolytic Capacitors
PAO2 Varistors, Thermistors and Sensors
PAO3  Potentiometers
PAO4  Variable Capacitors
PAO5  Film Capacitors
PA06  Ceramic Capacitors
PAO6a Surface Mounted Ceramic Multilayer Capacitors
PAO6b Leaded Ceramic Capacitors
PAO8 Fixed Resistors
.PA10  Quartz Crystals
PA11

Quartz Oscillators

MORE INFORMATION FROM PHILIPS COMPONENTS?
For more information about Philips Components data
handbooks, catalogues and subscriptions, please contact
your nearest Philips Components sales organization

(see address list on the back cover of this handbook).
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OVERVIEW OF PHILIPS SEMICONDUCTORS
DATA HANDBOOKS ‘

Our sister produci division, Philips Semiconductors, also
has a comprehensive data handbook system to support

their products. Their data handbook titles are listed here.

Integrated circuits

Book  Title

1CO1 Semiconductors for Radio, Audio and
CD/DVD Systems

1C02 Semiconductors for Television and Video
Systems

1C03 Semiconductors for Wired Telecom Systems

IC04  HE4000B Logic Family CMOS

IC05  Advanced Low-power Schottky (ALS) Logic

IC06  High-speed CMOS Logic Family

IC11 General-purpose/Linear ICs

IC12  I2C Peripherals

IC13  Programmable Logic Devices (PLD)

IC14  8048-based 8-bit Microcontrollers

IC15  FAST TTL Logic Series

IC16  CMOS ICs for Clocks, Watches and
Real Time Clocks

IC17  Semiconductors for Wireless Communications

IC18  Semiconductors for In-Car Electronics

IC19 ICs for Data Communications

IC20  80C51-based 8-bit Microcontrollers

IC22  Multimedia ICs

IC23  BICMOS Bus Interface Logic

IC24  Low Voltage CMOS & BiCMOS Logic

1C25 16-bit 80C51XA Microcontrollers
(eXtended Architecture)

IC26  IC Circuit Packages

IC27  Complex Programmable Logic Devices

Discrete semiconductors

SCO01  Small-signal and Medium-power Diodes
SC02 Power Diodes
SC03  Power Thyristors and Triacs
SC04  Small-signal Transistors
SC05 Video Transistors and Modules for Monitors
SC06 High-voltage and Switching
NPN Power Transistors
SC07  Small-signal Field-effect Transistors

SC13a PowerMOS Transistors
including TOPFETs and IGBTs

SC13b Small-signal and Medium-power MOS
Transistors

SC14 RF Wideband Transistors

SC16  Wideband Hybrid Amplifier Modules for CATV
SC17  Semiconductor Sensors

SC18 Discrete Semiconductor Packages

SC19 RF & Microwave Power Transistors,

RF Power Modules and Circulators/Isolators
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MORE INFORMATION FROM PHILIPS SEMICONDUCTORS?
For more information contact your nearest Philips
Semiconductors national organization shown in the
following list.

Argentina: see South America

Australia: NORTH RYDE, Tel. +61 2 9805 4455 Fax. +61 2 9805 4466
Austria: WIEN, Tel. +43 1 60 101, Fax. +43 1 60 101 1210

Belarus: MINSK, Tel. +375 172 200 733, Fax. +375 172 200 773
Belgium: see The Netherlands

Brazil: see South America

Bulgaria: SOFIA, Tel. +359 2 689 211, Fax. +359 2 689 102

Canada: SCARBOROUGH, Tel. +1 800 234 7381

Chile: see South America

China/Hong Kong: HONG KONG, Tel. +852 2319 7888, Fax. +852 2319 7700
Colombia: see South America

Czech Republic: see Austria

Denmark: COPENHAGEN, Tel. +45 32 88 2636, Fax. +45 31 57 0044
Finland: ESPOO, Tel. +358 9 615800, Fax. +358 9 61580920

France: SURESNES, Tel. +33 1 40 99 6161, Fax. +33 1 40 99 6427
Germany: HAMBURG, Tel. +49 40 23 53 60, Fax. +49 40 23 536 300
Greece: TAVROS/ATHENS, Tel. +30 1 4894 339/239, Fax. +30 1 4814 240
Hungary: see Austria

India: BOMBAY, Tel. +91 22 4938 541, Fax. +91 22 4938 722

Indonesia: JAKARTA, Tel. +62 21 794 0040 ext. 2501, Fax. +62 21 794 0080
Ireland: DUBLIN, Tel. +353 1 7640 000, Fax. +353 1 7640 200

Israel: TEL AVIV, Tel. +972 3 645 0444, Fax. +972 3 649 1007

Italy: MILANO, Tel. +39 2 6752 2531, Fax. +39 2 6752 2557

Japan: TOKIO, Tel. +81 3 3740 5130, Fax. +81 3 3740 5077

Korea: SEOUL, Tel. +82 2 709 1412, Fax. +82 2 709 1415

Malaysia: SELANGOR, Tel. +60 3 750 5214, Fax. +60 3 757 4880
Mexico: EL PASO, TEXAS, Tel. +9-5 800 234 7381

Middle East: see Italy

Netherlands: EINDHOVEN, Tel. +31 40 27 82785, Fax. +31 40 27 88399
New Zealand: AUCKLAND, Tel. +64 9 849 4160, Fax. +64 9 849 7811
Norway: OSLO, Tel. +47 22 74 8000, Fax. +47 22 74 8341

Pakistan: see Singapore

Philippines: MANILA, Tel. +63 2 816 6380, Fax. +63 2 817 3474

Poland: WARSZAWA, Tel. +48 22 612 2831, Fax. +48 22 612 2327
Portugal: see Spain

Romania: see ltaly

Russia: MOSCOW, Tel. +7 095 755 6918, Fax. +7 095 755 6919
Singapore: SINGAPORE, Tel. +65 350 2538, Fax. +65 251 6500
Slovakia: see Austria

Slovenia: see ltaly

South Africa: JOHANNESBURG, Tel. +27 11 470 5911, Fax. +27 11 470 5494
South America: SAO PAULO, Tel. +55 11 821 2333, Fax. +55 11 821 2382
Spain: BARCELONA, Tel. +34 3 301 6312, Fax. +34 3 301 4107
Sweden: STOCKHOLM, Tel. +46 8 5985 2000, Fax. +46 8 5985 2745
Switzerland: ZURICH, Tel. +41 1 488 2741, Fax. +41 1 488 3263
Taiwan: TAIPEI, Tel. +886 2 2134 2865, Fax. +886 2 2134 2874
Thailand: BANGKOK, Tel. +66 2 745 4090, Fax. +66 2 398 0793

Turkey: ISTANBUL, Tel. +90 212 279 2770, Fax. +90 212 282 6707
Ukraine: KIEV, Tel. +380 44 264 2776, Fax. +380 44 268 0461

United Kingdom: HAYES, Tel. +44 181 730 5000, Fax. +44 181 754 8421
United States: SUNNYVALE, Tel. +1 800 234 7381

Uruguay: see South America

Vietnam: see Singapore

Yugoslavia: BEOGRAD, Tel. +381 11 625 344, Fax. +381 11 635 777

Internet: hitp://www.semiconductors.philips.com

For all other countries apply to:

Philips Semiconductors,

International Marketing & Sales Communications, Building BE-p,
P.O. Box 218, 5600 MD EINDHOVEN, The Netherlands,

Fax. +31-40-2724825
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Philips Components — a worldwide company

Australia: Philips Components Pty Ltd., NORTH RYDE,
Tel. (02) 9805 4455, Fax. (02) 9805 4466.
Austria: Osterreichische Philips Industrie GmbH, WIEN,
Tel. (01) 601 01 12 41, Fax. (01) 60 101 12 11.
Belarus: Philips Office Belarus, MINSK,
Tel. (5172) 200 924/733, Fax. (5172) 200 773
Benelux: Philips Nederfand B.V., EINDHOVEN, NL,
Tel. (+31 40) 2783 749, Fax. (+31 40) 2788 399.
Brazil: Philips Components, SAO PAULO,
Tel. (011) 821 2333, Fax. (011) 829 1849.
Canada: Philips Electronics Ltd., SCARBOROUGH,
Tel. (0416) 292 5161, Fax. (0416) 754 6248.
China: Philips Company, SHANGHAI,
Tel. (021) 6354 1088, Fax. (021) 6354 1060.
Denmark: Philips Components A/S, COPENHAGEN S,
Tel. (32) 883 333, Fax. (31) 571 949.
Finland: Philips Components, ESPOO,
Tel. (0) 9 615 800, Fax. (0) 9 615 80510.
France: Philips Composants, SURESNES,
Tel. (01) 4099 6161, Fax. (01) 4099 6493.
Germany: Philips Components GmbH, HAMBURG,
Tel. (040) 2489-0, Fax. (040) 2489 1400.
Greece: Philips Hellas S.A., TAVROS,
Tel. (01) 4894 339/(01) 4894 239, Fax. (01) 4814 240.
Hong Kong: Philips Hong Kong, KOWLOON,
Tel. 2784 3000, Fax. 2784 3003.
India: Philips India Ltd., MUMBAI,
Tel. (022) 4930 311, Fax. (022) 4930 966/4950 304.
Indonesia: P.T. Philips Development Corp., JAKARTA,
Tel. (021) 794 0040, Fax. (021) 794 0080.
Ireland: Philips Electronics (Ireland) Ltd., DUBLIN,
Tel. (01) 76 40 203, Fax. (01) 76 40 210.
Israel: Rapac Electronics Ltd., TEL AVIV,
Tel. (03) 6450 444, Fax. (03) 6491 007.
Italy: Philips Components S.r.I., MILANO,
Tel. (02) 6752 2531, Fax. (02) 6752 2557.
Japan: Philips Japan Ltd., TOKYO,
Tel. (0) 3 3740 5135, Fax. (0) 3 3740 5035.

Korea (Republic of): Philips Electronics (Korea) Ltd., SEOUL,

Tel. (02) 709 -1472, Fax. (02) 709 1480.
Malaysia: Philips Malaysia SDN Berhad
Components Division, PULAU PINANG,
Tel. (08) 750 5213, Fax. (03) 757 4880.
Mexico: Philips Components, EL PASO, U.S.A.,
Tel. (915) 772 4020, Fax. (915) 772 4332.
New Zealand: Philips New Zealand Ltd., AUCKLAND,
Tel. (09) 815 4000, Fax. (09) 849 7811.
Norway: Norsk A/S Philips, OSLO,
Tel. (22) 74 8000, Fax. (22) 74 8341.

Pakistan: Philips Electrical Industries of Pakistan Ltd., KARACHI,

Tel. (021) 587 4641-49, Fax. (021) 577 035/587 4546.

Philippines: Philips Semiconductors Philippines Inc.,
METRO MANILA, Tel. (02) 816 6345, Fax. (02) 817 3474.

Poland: Philips Poland Sp. z.0.0., WARSZAWA,
Tel. (022) 612 2594, Fax. (022) 612 2327.

Portugal: Philips Portuguesa S.A.,
Philips Components: LINDA-A-VELHA,
Tel. (01) 416 3160/416 3333, Fax. (01) 416 3174/416 3366.

Russia: Philips Russia, MOSCOW,
Tel. (095) 755 6918, Fax. (095) 755 6919.

Singapore: Philips Singapore Pte Ltd., SINGAPORE,
Tel. 350 2000, Fax. 355 1758.

South Africa: S.A. Philips Pty Ltd., JOHANNESBURG,
Tel. (011) 470 5911, Fax. (011) 470 5494.

Spain: Philips Components, BARCELONA,
Tel. (93) 301 63 12, Fax. (93) 301 42 43.

Sweden: Philips Components AB, STOCKHOLM,
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