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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 in the data sheet.

Some components unavoidably contain substances that, if exposed 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 is
usually not permitted.
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DEFINITIONS

Data sheet status

Objective specification This data sheet contains target or goal specifications for product development.
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.
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FILM DIELECTRIC TRIMMERS

® Housing diameter 5 mm
® For consumer and industrial equipment

QUICK REFERENCE DATA

22228082 ....

2 5mm

Cmin/Cmax
Rated voltage
Housing diameter
Climatic category

Related specification

1.5/5 to 3.5/27 pF
150 V
5 mm

40/85/21 for PC
versions and
40/70/21 for PP
versions

IEC418-1and 4

Selection chart
Standard versions
Polypropylene, 5.6 mm and 5.08 mm pitch, round head

Top + bottom adjustment Top adjustment only
Value (pF)
Cmin/Cmax Catalogue number Catalogue number

(5.6 mm pitch) (5.08 mm pitch)
1.5/5 2222 808 23508 2222 808 20508
3/10 2222 808 23109 2222 808 20109
3/15 2222 808 23159 2222 808 20159
4/20 2222 808 23209 2222 808 20209
4/27 2222 808 23279 2222 808 20279

Economic versions
Polycarbonate, 5.6

mm pitch, round

head, top adjustment only

Value (pF)

Catalogue number
Cmin/Cmax
1.6/7 2222 808 20126
1.6/15 2222 808 20127
3/20 2222 808 20123
3.5/27 2222 808 20128

Hex. head versions
Polycarbonate, 5.6

mm pitch, hex.

head, top adjustment only

Value (pF)

Catalogue number
Cmin/Cmax
1.5/7 2222 808 21708
1.6/15 2222 808 21159
3/20 2222 808 21209
3.5/27 2222 808 21279
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22228082 ....
2 5mm

DESCRIPTION — Standard versions

The vanes of the trimmer are stacked on a sturdy plastic base, the colour of which indicates the maxi-
mum capacitance (Table 1). The dielectric is a film of polypropylene 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. The trimmers are resistant to all standard cleaning solvents except trichloroethylene and
trichloroethane, however, cleaning is not advised.

DESCRIPTION — Economic versions

The vanes of the trimmer are stacked on a sturdy plastic base, the colour of which indicates the maxi-
mum capacitance (Table 2). The dielectric is a film of polycarbonate 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. The trimmers are resistant to all standard cleaning solvents except trichloroethylene and
trichloroethane, however, cleaning is not advised.

MECHANICAL DATA
Outlines see Fig.1
Effective angle of rotation 180 °C

1to 15 mNm for 5 to 10 pF and

Operating torque 1 to 25 mNm for 15 to 27 pF

Maximum axial thrust (AC < 0.3% of Cypyax) 2N
Mass approx.0.45g
Mounting

The trimmer can be mounted on printed-circuit boards with hole diameter min. 1.25 mm. For hole
pattern, see Fig.3. Soldering conditions: max. 260 ©C, max. 10 s. (See also Tests and Requirements).

ELECTRICAL DATA

Rated voltage (DC) 150 v

Test voltage (DC) for 1 min. 300 V

Contact resistance max. 10 mQ

Insulation resistance min. 10000 MQ

Tan § at Cyax x 1074, 1 MHz < 55 for PC versions
and < 10 for PP versions

Category temperature range —40to + 70 °C

Climatic category (PP) 40/70/21

Climatic category (PC foil) 40/85/21

Minimum storage temperature —550C

10 January 1993
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Film dielectric trimmers
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@ 5mm
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Film dielectric trimmers 22228082 ....
2 5mm

722654231

Note
The position of the shaft is not relative to the position of the vanes.

Fig.1 Trimmers 2222 808 series — round head.
(see Tables 4 and 5 for dimensions H, W and L).

January 1993 13
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22228082 ....
2 5mm
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Fig.2 Trimmers 2222 808 series — hex head.

(see Tables 4 and 5 for dimensions H, W and L).
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Film dielectric trimmers
25 mm

2222808 2 ..

- —

’ [ '
lee—— p ——l| 7278187

Fig.3 Trimmer pin holes, for P dimensions see selection chart.

Table 4 Standard versions

reference Hmax Wmax Lmax
Cmin/Cmax
pF mm mm mm
1.5/5 7 5.5 7.3
3/10 7 5.5 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 5 Hex and economic versions
type of head Hmax Wmax Lmax
mm mm mm
hex 9.7 5.5 7.3
round 7.7 55 7.3
PACKING

Bulk packing in cardboard boxes lined with expanded plastic, 1000 pieces per box.

QUALITY LEVEL
Sampling and data evaluation for quality level in accordance with MIL-STD-105D and IEC 410.
AQL 0.4% major defects, 1.5% minor defects.

Each capacitor is tested for min. Cy,ax and is also subjected to the full test voltage. See also note under
survey of variable capacitors.

January 1993
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22228082 ....

25mm

TESTS AND REQUIREMENTS

IEC 418-1 IEC68 test procedure requirements
clause test
method
4.2 method of method A
mounting
14 capacitance after T.C. AC/C < 1.75%
drift measurement
19 thrust axial thrust AC/C <0.4%
of 2N
21 robustness of
terminations:
21.1 Ua tensile 1N
21.2 Ub bending 1 cycle no damage
22 Na rapid change 1cycle: % h AC/C <2.5%
of temperature % h at upper
category temp.
23 T soldering
Ta solderability solder bath good wetting
immersion 3 mm, no mechanical
2350C, 25 damage
Tb resistance to solder bath no mechanical
heat 2600°C, 10s damage
24 Eb impact 4000 * 10 bumps, AC/C <1%
bump 40g,6 ms no mechanical
damage
25 Fc vibration freq. 10 to 55 Hz, AC/C <1%
ampl. 0.75 mm no mechanical
1.5h damage

16
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Film dielectric trimmers

22228082 ..

2 5mm
TESTS AND REQUIREMENTS (continued)
IEC 418-1 IEC 68 test procedure requirements
clause test
method
26 climatic AC/C <4%
sequence
Tan é —
PP foil <15x 10
Tan § —
PC foil <60x 10
26.1 B dry heat 16 h at upper Rins > 10000 MQ
category temp. Rotor contact
R <10mQ2
26.2 D damp heat 1 cycle, 24 h, voltage 300 V for
accelerated, +400C, 95 to proof 1 min
first cycle 100% R.H.
visual no mechanical
examination damage
26.3 Aa cold 16 h, —40°C operating 1t0 20 MNm
torque
26.5 damp heat 1 cycle, 24 h,
accelerated, +400°cC, 95 to
remaining 100% R.H.
cycles
27 Ca damp heat 21 days, + 40 °C AC/C <3%
steady state 90 to 95% R.H.
Tan 6 —
PP foil <15x 10"
Tan § —
PC foil <60x 10
Rins = 10000 MQ
Rotor contact
R <10MQ
voltage proof 300 V for
1 min.
visual no mechanical
examination damage
operating 110 20 mNm
torque

January 1993
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22228082 ....

@ 5mm

TESTS AND REQUIREMENTS (continued)

IEC418-1 IEC 68 test procedure requirements
clause test
method

29 endurance 10 cycles AC/C <3%

29.1 mechanical AC/C after
axial thrust +0.3%
rotor contact
R <10 mQ
voltage 300 V for
proof 1 min.
visual no mechanical
examination damage
operating 0.5to
torque 225 mNm

18
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Philips Comﬁnents Prellmlnaz s&lﬂcatlon

Film dielectric trimmers 2222 810 00...
|

APPLICATIONS QUICK REFERENCE DATA
e For consumer and industrial Crrax 1010 37 pF

equipment. Rated voltage (DC) 100V

Related specification |IEC 418-1 and 4
DESCRIPTION Climatic category (IEC 68) 40/85/21
The trimmer consists of an enclosed
plastic housing of high temperature ~~ SELECTION CHART
resistant material, a brass rotor and VALUE CATALOGUE
a plated brass stator with a PTFE (pF) NUMBERS
film as the dielectric. In addition
there is a plastic actuating cross-slot 10 2222 810 00109
and a position indicator for top 20 2222 810 00209
adjustment only. The colour of the 30 2222 810 00309
plastic actuating cross-slot indicates i
the nominal C value.The stator 37 2222 810 00409
vanes with their tag are heat sealed
to the housing. The rotor contact ELECTRICAL DATA
surfaces are plated to ensure a long R I D 100V
life and a stable contact even under ated voltage (DC)
severe climatic conditions. Test voitage (DC) for 1 minute 200V
Flux absorption between the vanes Insulation resistance 210 000 MQ
is preventet'i. TandatC,,,, 1 MHz <55 x 104
g:riasneizg with solvents is not Category temperature range —40 to +85 °C
For outiine drawing and dimensions Minimum storage temperature —55°C
see Fig.1.
MECHANICAL DATA

QUALITY LEVEL Effective angle of rotation 180°
Sampling and data evaluation for Operating torque 1 t0 20 mNm
quality level in accordance Maximum axial thrust (C <0.3% of C,,,) |2N
with MIL-STD-105D and IEC 410. Mass 0.5 g (approx,)

AQL:  0.4% major defects

1.5% minor defects.
Each capacitor is tested for
min. C., and is also subjected to

the full test voltage. See note under
survey of variable capacitors.

January 1993
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Philips Components Preliminary specification

Film dielectric trimmers 2222 810 00...

*l 32102 |«

' b-p
/] P
+0.3 | =5
53" 0 .
|
1 .
3105 . 0.2 £0.02
o

3.3+0.2 |2J
~— 5+0.2

1_'_“__'tJ

502 —
- 214101
—~ 357321
7.4 +0.3 7225427.1

0

Dimensions in mm.

Fig.1 Trimmers 2222 810 00... series.

MOUNTING REFERENCES PACKING

The trimmer can be mounted on Bulk packing in cardboard boxes
printed-circuit boards with hole lined with expanded plastic,
diameter min. 1.25 mm. 1 000 pieces per box.
Soldering conditions:

max. 260 °C; max. 10 s.

January 1993 20



Philips Components Preliminary specification

Film dielectric trimmers 2222 810 00...
ORDERING INFORMATION
GUARANTEED
REFERENCE max. C TEMPERATURE
Con min. Conr COEFFICIENT CATALDGUE
(pF) at 200 kHz (ppmVK)
(pF)
10 1.5/10 -300 +350 2222 810 00109
20 2.5/20 -200 +250 2222 810 00209
30 3/30 -250 250 2222 810 00309
37 4/37 -250 +250 2222 810 00409
iy e ooy
QUANTITY
White blue 1000 2222 810 00109
Blue blue 1000 2222 810 00209
Green blue 1000 2222 810 00309
Black blue 1 000 2222 810 00409
TEST AND REQUIREMENTS
IEC 68
Igf:l}gg TEST TEST PROCEDURE REQUIREMENTS
METHOD
4.2 method of mounting method A
14 capacitance drift after T.C. measurement AC/C: £1.75%
19 thrust axial thrust of 2 N AC/C: <0.4%
21 robustness of
terminations
211 Ub tensile 1N
21.2 Ub bending 1 cycle no damage
22 Na rapid change of 1 cycle; AC/C: £2.5%
temperature 0.5 hours at lower and
0.5 hours at upper category
temperature
23 T soldering
Ta solderability solder bath immersion 3 mm; good wetting;
235°C;2s no mechanicai damage
Tb resistance to heat solder bath: 260 °C; 10 s no mechanical damage
24 Eb impact bump 4 000 £10 bumps; AC/C: £1%;
40g;6ms no mechanical damage
25 Fc vibration frequency 10 to 55 Hz; AC/C: £1%;
amplitude 0.75 mm; 1.5 hours | no mechanical damage

January 1993
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Philips Components

Preliminary specification

Film dielectric trimmers

2222 810 00...

IEC 68
'gf:l}gg TEST TEST PROCEDURE REQUIREMENTS
METHOD
26 climatic sequence AC/C: <4%
26.1 B dry heat 16 hours at upper category Tan &: <60 x 104
temperature R..: 210 000 MQ
26.2 D damp heat accelerated, 1 cycle; voltage proof:
first cycle 24 hours; +40 °C; 200V for 1 minute
95 to 100% R.H.
26.3 Aa cold 16 hours; —40 °C visual examination:
no mechanical damage
26.5 damp heat accelerated, 1 cycle; operating torque:
remaining cycles 24 hours; +40 °C; 1to 20 mNm
95 to 100% R.H.
27 Ca damp heat steady state 21 days; +40 °C; AC/C: <3%
90 to 95% R.H. Tan & <60 x 104
R,.: =10 000 MQ
voltage proof:
200 V for 1 minute
visual examination:
no mechanical damage
operating torque:
1to 20 mNm
29 endurance mechanical 10 cycles AC/C: <3%
AC/C after axial thrust:
<0.3%
voltage proof:
200 V for 1 minute
visual examination:
no mechanical damage
operating torque:
0.5 to 22.5 mNm
January 1993 22




2222 808 ...
@ 7,5mm

FILM DIELECTRIC TRIMMERS

® Housing diameter 7,5 mm
® For basic grid of 2,54 mm (0,1 in) or 2,50 mm
® For consumer and industrial equipment

QUICK REFERENCE DATA

Cmin/ Cmax

Rated voltage (d.c.)
Housing diameter
Climatic category (IEC 68)
Related specification

1.4/5.5 to 3/50 pF
250V

7.5 mm

40/070/21 or 40/085/21
IEC 418-1and 4

Selection chart
catalogue number 2222 808 followed by
reference
Cmin/Cmax | vertical horizontal
spindle spindle
round head hexagonal head round head
top + bottom top adj. top adjustment top + bottom
pF adjustment adjustment
1.4/5.5 11558 00004
2/9 00018
2/10 11109 00005 17109 51109
1.5/15 11159
2/18 00016
2/22 11229 00006 17229 51229
2/27 11279 51279
3/33 11339
3/40 11409 17409 51409
3/50 11509 17509 51509
DESCRIPTION

The vanes of the trimmers are stacked on a sturdy plastic base, the colour of which indicates the
maximum capacitance (Table 1). The dielectric is a film of polypropylene, polyethylene, polycar-
bonate or 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.

w (January 1993
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2222808 .....

@ 7,5mm

The trimmers are resistant to all cleaning solvents except trichloroethane and trichloroethylene.
A version with vertical spindle (Fig.1) and a version with horizontal spindle (Fig.3) are available.
Both versions have top adjustment by means of a screwdriver or trimming key, and bottom.

adjustment by means of a key according to Fig.5.

MECHANICAL DATA

Outlines
Effective angle of rotation
Operating torque

Maximum axial thrust (AC < 0.3% of Cpyjyax)

Mass
Mounting

Dimensions in mm

See Figs 1 and 3

1800

1 to 15 mNm for 6 to 22 pF and
2 to 25 mNm for 27 to 50 pF
2N

approx. 0.8 g

The trimmers can be mounted on printed-wiring boards with a grid of 2,50 mm or 2,54 mm;
hole diameter min. 1,25 mm. See for hole patterns Figs 2 and 4.

Soldering conditions: max. 260 °C, max. 10 s. (See also 'Tests and Requirements'.)

ELECTRICAL DATA; see also Table 1

Rated voltage (d.c.)

Test voltage (d.c.) for 1 min.

Contact resistance

Insulation resistance

Category temperature range
Cmax= 10, 15, 22, 33 pF
Cmax= 5.5, 9, 18, 27, 40, 50 pF

Climatic category (IEC 68)
Cmax= 10, 15, 22, 33 pF
Cmax= 55,9, 18, 27, 40, 50 pF

Minimum storage temperature

Notes to Table 1 on the next page

1. PC = polycarbonate,
PE = polyethylene,
PP = polypropylene,
PTFE = polytetrafiuorethylene.

250V

500 V

max. 10 mQ
min. 10 000 MQ

—40to +70°C
—40to +85°C

40/070/21
40/085/21
—-55°C

2. Cat 60 to 80% of Cpax; AT from + 20 to upper category temperature.

24
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d7,5mm

2222808 .....

1

Film dielectric trimmers
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2222808 .....

Z7,5mm
ROUND HEAD HEXAGONAL HEAD
-~ 225 300+ 51 -’[ F-O,S
0,7 - 0,6 A
i v v _/l
.D ’5 —a

P

rotor (2x)

7261376.4

Fig.1 Version with vertical spindle.
(1) 11 max. for C,,x = 40 pF and 50 pF.

(4]

—1,3 |-

R l DETAIL Z | |

—— o

T turned 90 C 1] 'R} 0.0

* - ’ A—™T 4+ N
' J Ly i 4 g,
' [N - e 05
5,08 h \' )i 7293436 06+01 40,15
s % B $ o Fig.2 Hole pattern; R =rotor, S = stator. The large hole

is for bottom adjustment; diameter determined by
7261373.4 L—— 5,08——' user’s requirements.

/

nN
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Film dielectric trimmers 2222 808

Z7,5mm
— 325 -
0,7 - 0’6
i L?
[ —— -
|
| —
10 M | \
max / N
1
110° + 52 !
z rotor (2x)
stator
0
4+ 0,5-»le— 5-0,1 — 1":5"‘;;
4,5 7,6 8
+0,2 +0,1 max
7275510.1
Fig.3 Version with horizontal spindle.
(1) 11 max. for C,,, = 40 pF and 50 pF.
31,6
-
DETAIL 2 ) [ | 0,95
turned 90° 7 n +0.2
U S
| 75 | -l - 0,5

B 7293420 06+0,1 +0,15
R R
P

' 7275500.1 Fig.4 Hole pattern; R=rotor, S =stator.
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Z7,5mm

ADJUSTMENT

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

~—g3—>

g17+01

06+02 07+01
’ *0’
4

T T

|

' |
L—_LWH

b/b 7269859

Fig.5.

PACKING

Bulk packingin cardboard boxes lined with expanded plastic; versions with vertical spindle 1400 per
box, versions with horizontal spindle 1200 per box.

QUALITY LEVEL

Sampling and data evaluation for quality level in accordance with MIL-STD-105D and IEC 410.
A.Q.L. 0,4%, major defects
A.Q.L. 1,5%, minor defects
Each capacitor is tested for minimum C,,,,, and is also subjected to the full test voltage. See also Note
under Survey of variable capacitors.
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Film dielectric trimmers

2222808 .....
Z7,5mm

TESTS AND REQUIREMENTS

IEC418-1 IEC68
clause test test procedure requirements
method
42 method of method A
mounting
14 capacitance after T.C. AC/C < 1%; < 2,5%for
drift measurement Cmax > 40 pF
19 thrust axial thrust AC/C < 0,3%
of2N
21 robustness of
terminations:
211 Ua tensile 1N
21.2 Ub bending 1 cycle no damage
22 Na rapid change 1cycle: 1/2h AC/C < 2%
of temperature  at lower and
1/2 h at upper
category temp.
23 T soldering
Ta solderability solder bath, good wetting, no
immersion 3 mm, mechanical
235°C,2s damage
Tb resistance to solder bath no mechanical
heat 260°C, 10s damage
24 Eb impact 4000 + 10 bumps, AC/C < 0,6%
bump 40g,6 ms no mechanical
damage
25 Fc vibration freq. 10to 55 Hz, AC/C < 0,6%
ampl. 0,35 mm, no mechanical
15h damage
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2222 808
Z7,5mm

TESTS AND REQUIREMENTS (continued)

IEC418-1 IEC68
clause test test procedure requirements
method
26 climatic AC/C < 4%
sequence
tan d < 10x 104
< 70x 104
for Crax > 27 pF
26.1 B dry heat 16 h at upper Rins > 10 000 MQ
category temp. rotor contact R < 10mQ
26.2 D damp heat 1 cycle, 24 h, voltage proof 500 V for 1 min
accelerated, +40°C,95t0
first cycle 100% R.H. visual no mechanical
examination damage
26.3 Aa cold 16 h, —40°C
operating torque  1to 15 mNm
26.5 damp heat 1 cycle, 24 h,
accelerated +40°C,95to
remaining cycles 100% R.H.
27 Ca damp heat 21 days, +40°C, AC/C < 5%
steady state 90 to 95% R.H.
tan 3 < 30x 104
< 70x 104
for Crax > 27 pF
Rins > 10 000 MQ
rotor contact R < 10mQ
voltage proof 500 V for 1 min
visual no mechanical
examination damage
operating torque  1to 15 mNm
29 endurance 10 cycles AC/C < 1,5%
291 mechanical
AC/C after
axial thrust < 0,3%
rotor contact R < 10mQ

voltage nroof
voltage proot

4 AS

visual
examination

operating torque

500V for 1 min

VY

no mechanical
damage
1to 15 mNm
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2222 808
@ 10 mm

FILM DIELECTRIC TRIMMERS

® Housing diameter 10 mm
® For consumer and industrial equipment

QUICK REFERENCE DATA

Cmin/ Cmax

Rated voltage (d.c.)
Housing diameter
Climatic category (IEC 68)
Related specification

2.5/15 to 7/105 pF
250V

10 mm

40/070/21 or 40/085/21
IEC 418-1and 4

Selection chart
catalogue number 2222 808 followed by
reference
Chin/Cmax | vertical vertical horizontal
spindle spindle spindle

Y

hole pattern 5 mm x 10 mm

hole pattern 7,5 mm x 5 mm

hole pattern 5 mm x 10 mm

round hexagonal round hexagonal round hexagonal
head head head head head head
pF top + bottom adjustment  top + bottom adjustment  top + bottom adjustment
25/15 31159* 32159* 61159*
3/22.5 31229* 32229* 61229*
5.5/40 31409 32409* 61409
5.5/50 01029 01006*
5.5/65 31659 34659 32659* 61659 64659
6/80 31809 34809 32809* 35809* 61809 64809
7/1056 31101 32101* 61101 64101

* Not for new design.

DESCRIPTION

The vanes of the trimmers are stacked on a sturdy plastic base, the colour of which indicates the
maximum capacitance (Table 1). The dielectric is a film of polypropylene, polycarbonate or 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. The trimmers are resistant to all standard cleaning
solvents except trichloroethane and trichloroethylene.

w (January 1993
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2222808 .....
@ 10 mm

Two versions with vertical spindle (Figs 1 and 3) and a version with horizontal spindle (Fig.5) are

available.

MECHANICAL DATA Dimensions in mm
Outlines See Figs 1,3and 5

Effective angle of rotation 180°

Operating torque 210 25 mNm

Maximum axial thrust (AC < 0,3% of C,,,,) 2N

Mass approx. 1,3 g

Mounting

The trimmers can be mounted on printed-wiring boards with a grid of 2,50 mm or 2,54 mm;
hole diameter min. 1,25 mm. See for hole patterns Figs 2, 4 and 6.

Soldering conditions: max. 260 °C, max. 10 s. (See also 'Tests and Requirements’.)

ELECTRICAL DATA;see also Table 1

Rated voltage (d.c.) 250V
Test voltage (d.c.) for 1 min. 500V
Contact resistance max. 10 mQ
Insulation resistance min. 10 000 MQ
Category temperature range
Cmax= 15, 25, 40, 70 pF —40to +70°C
Cmax= 50, 90, 105 pF —40to +85°C
Climatic category (IEC68)
Cmax= 15, 25, 40, 70 pF 40/070/21
Cmax= 50, 90, 105 pF 40/085/21
Minimum storage temperature —-55°C

Notes to Table 1 on the next page

1. PC = polycarbonate
PP = polypropylene
PTFE = polytetrafluorethylene
2. C at 60 to 80% of Cyqy; AT from + 20 °C to upper category temperature.
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2222 808
@ 10 mm
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Film dielectric trimmers
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@ 10 mm
ROUND HEAD EXTENDED HEXAGONAL HEAD
- B25 - -2 =
07 |- '{»o,s v
Y NN
] 58 |
t t
L J
]
1 15,3_9 |
max ] L |
I i
\ R 7/
LY U U] U
™z
4 I - e |
b4 ?’5 rotor (2x) 1,15 max
\stator

5
+0,1 [

7269862.1

N 10 -
-5 —
/%
’
/

~

R A \ R
| A LB
I AN 9%
} 13 \\l -
DETAIL Z | . 1 . 5
o

turned 90 [ | TI[ vy 0,65 I

E& T }—3 202 H
7293435 ol le H ? ¢ s @, .

06+0,1 +0,15 ' 7261374,

Fig.1 Version with vertical spindle;
hole pattern 5 mm x 10 mm.

Fig.2 Hole pattern; R = rotor, S = stator.
The large hole is for bottom adjustment;
diameter determined by user’s requirements.
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Film dielectric trimmers
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2222 808
@ 10 mm

ROUND HEAD
- 825 (-
0,7 -" r—\‘O,G
v
)
1"
max
7 7,
\\_‘,
4 Z
+05
!

DETAIL Z

turned 90°

| |- 0,5

7269858.1 06+0,1

Fig.3 Version with vertical spindle;
hole pattern 7,5 mm x 5 mm.

EXTENDED HEXAGONAL HEAD

1 = g2 |-

i [T

rotor (2x)

— -—
1,15 max

s - - -
L_ 12613751
—i13

stator

72613773

Fig.4 Hole pattern; R = rotor, S = stator.
The large hole is for bottom adjustment;
diameter determined by user’s requirements.
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2222 808

@ 10 mm
ROUND HEAD EXTENDED HEXAGONAL HEAD
- ﬂZ,x— — @2 |-
0,7
' 0,6 ¥
N 77—
58 =]
t 1 :
. L .
11 | 15,3_?
max - = L+ L
f ; “
4,8 ‘ '
+02 \ , Z
110° + 5° 2 )
| < ). .- U/ U
! - B z /
—~l 3202 = rotor (2x) stator
.l 31403 [=—6,5+0,1 ] 115 max
« 405+

I
l .

716
- -

DETAIL 2
turned 90°

7269858.1

Fig.5 Version with horizontal spindle.

7269861.1

7293437

Fig.6 Hole pattern; R = rotor, S = stator
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Film dielectric trimmers 2222 808 ..

@ 10 mm

ADJUSTMENT

For top adjustment a screwdriver or spanner can be used, for bottom adjustment a key is required
asshowninFig.7.

+0,1
217+0
+03
0s+02| %7 0
H 0 'I
4 |

E

‘—/‘b 7269859

Fig.7.

The hexagonal spindle head is specially designed for the trimming of car radios with a spanner. It
enables adjustment of the trimmer from the front by means of a long flexible rod provided with a
hexagonal hole. The special shape of the trimmer head prevents a bending load on the trimmer
spindle when the adjustment rod and spindle are not in line. It also allows a large axial tolerance.

PACKING

Bulk packing in cardboard boxes lined with expanded plastic.
Version with vertical spindle and round head: 800.
Version with vertical spindle and hexagonal head: 700
Version with horizontal spindle and round head: 700

Version with horizontal spindle and hexagonal head: 600.

QUALITY LEVEL

Sampling and data evaluation for quality level in accordance with MIL-STD-105D and IEC 410.
A.Q.L. 0,4%, major defects
A.Q.L. 1,5%, minor defects
Each capacitor is tested for minimum C,,,, andis also subjected to the full test voltage. See also Note
under Survey of variable capacitors.

January 1993
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@ 10 mm
TESTS AND REQUIREMENTS
IEC418-1 IEC68
clause test test procedure requirements
method
42 method of method A
mounting
14 capacitance after T.C. AC/C < 1,5%; < 1%
drift measurement for Cax > 50 pF
19 thrust axial thrust AC/C < 0,3%
of 2N
21 robustness of
terminations:
211 Ua tensile 1N
21.2 Ub bending 1 cycle no damage
22 Na rapid change 1cycle: 1/2h AC/C < 1,5%
of temperature  at lower and
1/2 h at upper
category temp.
23 T soldering
Ta solderability solder bath, good wetting, no
immersion 3 mm, mechanical
235°C,2s damage
Tb resistance to solder bath no mechanical
heat 260°C,10s damage
24 Eb impact 4000 + 10 bumps, AC/C < 0,4%
bump 40g, 6 ms no mechanical
damage
25 Fc vibration freq. 10to 55 Hz, AC/C < 0,8%
ampl. 0,35 mm, no mechanical
1,5h damage
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Film dielectric trimmers

2222 808
@ 10 mm

TESTS AND REQUIREMENTS (continued)

IEC418-1 IEC68
clause test test procedure requirements
method
26 climatic AC/C < 3%; < 6% for
sequence Cmax > 80 pF
tan < 156x 104
< 85x 10-4for
Cmax > 80 pF
26.1 B dry heat 16 h at upper Rins > 10 000 MQ
category temp. rotor contact R < 10mQ
26.2 D damp heat 1 cycle, 24 h, voltage proof 500 V for 1 min
accelerated, +40°C,95to0
first cycle 100% R.H. visual no mechanical
examination damage
26.3 Aa cold 16 h, —40°C
operating torque 2 to 35 mNm
26.5 damp heat 1 cycle, 24 h,
accelerated +40°C,95to0
remaining cycles 100% R.H.
27 Ca damp heat 21 days, +40°C, AC/C < 3%; < 3,5%for
steady state 90 to 95% R.H. Cmax > 100 pF
tan & < 20x 10°4;
< 70x 104
for Cray.» 80 pF
Rins > 10 000 MQ
rotor contact R < 10mQ
voltage proof 500 V for 1 min
visual no mechanical
examination damage
operating torque 2 to 35 mNm
29 endurance 10 cycles AC/C < 1%
29.1 mechanical
AC/C after
axial thrust < 0,4%
rotor contact R < 10mQ
voltage proof 500 V for 1 min
visual no mechanical
examination damage
operating torque 1,5 to 37 mNm
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FILM DIELECTRIC TRIMMERS

® High temperature type
® Housing dimensions 6 mm x 8 mm x 9 mm
® For basic grid of 2.54 mm

® For professional applications, e.g. fine adjustment of h.f. tuned circuits

QUICK REFERENCE DATA

Cmin/cmax

Rated voltage (DC)

Housing diameter

Climatic category (IEC 68)
Related specification

0.5/2 to 2/18 pF
300V

6 mm x 8 mm x 9 mm
40/125/21

IEC418-1 and 4

Selection chart
Vertical spindle, top and bottom adjustment.

round head hex. head
value (pF)
Crmin/Cmax catalogue number catalogue number
0.5/2 2222 809 05011 2222 809 05021
1.2/3.5 2222 809 05215 2222 809 05225
1.8/10 2222 809 05216 2222 809 05226
2/18 2222 809 05217 2222 809 05227
DESCRIPTION

The trimmers consist of a polysulphone housing, brass rotor and plated brass stator with a PTFE film

as the dielectric. The stator plates with their tag 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. Flux absorption

between the vanes is prevented. A colour dot indicates the maximum capacitance.
The trimmers have top and bottom adjustment. Top adjustment should be done by means of a screw-

driver and bottom adjustment by means of the key as shown in Fig.4.

January 1993
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MECHANICAL DATA

Outlines see Fig.1
Effective angle of rotation 180°
Operating torque
Cmax = 3.5 pF 1to 15 mNm
Cmax = 10 and 18 pF 2.5 t0 20 mNm
Maximum axial thrust (AC < 0.3% of Cppy5x) 2N
Mass approx. 0.45 g
Mounting

The trimmers can be mounted on printed-circuit boards with hole diameter min. 2.54 mm. For hole
pattern, see Fig.3.

Soldering conditions: max. 260 °C, max. 10s. (See Tests and Requirements).

ELECTRICAL DATA

Rated voltage (DC) 300 V

Test voltage (DC) for 1 min. 600 V

Contact resistance max. 5 m§)
Insulation resistance between stator and rotor min. 10000 M2
Category temperature range —40to + 125 0C
Climatic category (IEC 68) 40/125/21
Minimum storage temperature —550C
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Film dielectric trimmers
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222280905 ... JL

—(22
0,5min

-——HH

9max O = _ ! L
™~ ’ sprue/
R ll!lZ
+ | colour dot
z i i see table1
1Ymax

3,7%0,2 |
022 U
—508+02> —11%02 e 1,ar_
~
6,7max 64max - v *0,85
. Oés—+ max
} *o'su_ 16,15
+0,1
e——74 max— _
7299536.4 detail Z 7283306
turned 90°

Fig.1 Trimmers 2222 809 05 . . . series, round head.
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Film dielectric trimmers 222280905 ...

3.7 - 5 ! colour code
$0.2 A 0.1 (white)
+ 11ton—/ 4L L J

< 508+02-+ l1.1£0.15

1 + 4 I*I 0.5£0.15
67 83 AN 1910 s - t o6

|
——x $0.2
2 oo
: SIS = —0.6£0.1
0.3 max —»l 310.05 = g1.4 io.Ez_
~—72102—

detail A, turned 90°

7225428

Fig.2 Trimmers 2222 809 05 . . . series, hex. head.
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s S /TN R_ ¥
2,8+0,1 -@- 1,3 (2x)
v LT

7283303 _.l 1,9 L_

Note: The large hole is required only where bottom adjustment is used. R = rotor, S = stator.

Fig.3 Trimmer pin holes.

ADJUSTMENT

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

- 3 —>

@1,7+01

- 0
+0,1
05+02 <1:7 <|)

|

o
—L:F

‘-/40 7269859

7k

T

Fig.4 Bottom adjustment key.

PACKING
Blister packs of 140 pieces each.

QUALITY LEVEL

Sampling and data evaluation for quality level in accordance with MIL-STD-105D and IEC 410.
AQL 0.4% major defects, 1.5% minor defects.

Each capacitor is tested for min. Cpy,5x and is also subjected to the full test voitage. See also note under
survey of variable capacitors.
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Film dielectric trimmers

222280905 ...

TESTS AND REQUIREMENTS

IEC418-1 IEC68

clause test test procedure requirements
method
4.2 method of method A
mounting
14 capacitance after T.C. AC/C <1%
drift measurement
19 thrust axial thrust AC/C <0.3%
of 2N
21 robustness of
terminations:
21.1 Ua tensile 1N
Ub bending 1 cycle no damage
22 Na rapid change 1cycle: %2 h AC/C < 2%
of temperature at lower and

% h at upper
category temp.

23 T soldering
Ta solderability solder bath, good wetting, no
immersion 3 mm, mechanical
235°0C, 2s damage
Tb resistance to solder bath no mechanical
heat 260°C, 10s damage
24 Eb impact 4000 + 10 bumps, AC/C < 0.6%
bump 40g, 6 ms no mechanical
damage
25 Fc vibration freq. 10to 55 Hz, ¥ AC/C <0.2%
ampl. 0.35 mm no mechanical
15h damage

January 1993

47



222280905 ...

TESTS AND REQUIREMENTS (continued)

IEC418-1 IEC 68
clause test test procedure requirements
method
26 climatic AC/C <2.5%
sequence
tan 8 (< 18 pF) <10x 10*
(=18 pF) <40x 10
26.1 B dry heat 16 h at upper Rins = 10000 MQ2
category temp. rotor contact R <5mQ
26.2 D damp heat 1 cycle, 24 h, voltage proof 600V for 1 min
accelerated, +409°C, 95 to
first cycle 100% R.H. visual no mechanical
examination damage
26.3 Aa cold 16 h, —40°C
operating torque 110 20 mNm
26.5 damp heat 1 cycle, 24 h,
accelerated +409C, 95 to
remaining cycles 100% R.H.
27 Ca damp heat 21 days, + 40 °C AC/C <2.5%
steady state 90 to 95% R.H.
tan § (< 18 pF) <10x 10**
(=18 pF) <25x10*
Rins > 10000 MQ2
rotor contact R <b5bmf2
voltage proof 600V for 1 min
visual no mechanical
examination damage
operating torque 1to 20 mNm
29 endurance 25 cycles AC/C <0.3%
29.1 mechanical
AC/C after
axial thrust <0.3%
rotor contact R <bm&

voltage proof

visual
examination

operating torque

600V for 1min

no mechanical
damage

110 20 mNm
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Philips COmEnents Prellmlnaz s&lflcatlon

Film dielectric leaded trimmers 2222 811 00...
- ]

FEATURES QUICK REFERENCE DATA
« High temperaturs resistance typs. C rr 510 18 pF
Rated voltage (DC) 300V
APPLICATIONS Related specification |IEC 418-1 and 4
« For consumer and industrial Climatic category (IEC 68) 40/125/21
equipment.
SELECTION CHART
DESCRIPTION VALUE CATALOGUE
. . (pF) NUMBERS
The trimmer consists of an enclosed
plastic housing of high temperature 5 2222 811 00508
resistant material, a brass rotor and 10 2222 811 00109
a plated brass stator with a PTFE 15 2222 811 00159
film as the dielectric. ln'addmon 18 2225 811 00209
there is a plastic actuating cross-slot
and a position indicator for top
adjustment only. The colour of the ELECTRICAL DATA
plastic actuating cross-slot indicates Ita
the nominal C value.The stator Rated voltage (DC) 300V
vanes with their tag are heat sealed Test voltage (DC) for 1 minute 600V
to the housing. The rotor contact Insulation resistance 210 000 MQ
surfaces are plated to ensure a long Tan § at C,, 1 MHz <10 x 104
life and a stabie contact even under | 7emperature coefficient -250+200 x 108
severe climatic conditions. =
Flux absorption between the vanes Category temperature range -40t0 +125 °C
is prevented. Minimum storage temperature -55°C
Cleaning with solvents is not
advised.
For outline drawing and dimensions MECHANICAL DATA
see Fig.1. Effective angie of rotation 180°
Operating torque 1 to 20 mNm
QUALITY LEVEL Maximum axial thrust (C <0.3% of C,,) |2 N
Sampling and data evaluation for Mass 0.5 g (approx.)

quality level in accordance
with MIL-STD-105D and IEC 410.

AQL:  0.4% major defects
1.5% minor defects.

Each capacitor is tested for
min. C,., and is also subjected to
the full test voltage.
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Philips Components

Preliminary specification

Film dielectric leaded trimmers

2222 811 00...

‘»] 3.210.2 |«
: T T
L-p
|
53t g.s E . | —
3105 ‘ 0.2 £0.02
i— ' 11£0.05
33402 ‘]
<«— 510.2 213
+0.1 (2x)
0 -

N, 06
e

~

O

214101

Dimensions in mm.

Fig.1 Trimmers 2222 811 00... series.

o

5%0.2

{j{}l
]

|

72254271

MOUNTING REFERENCES

The trimmer can be mounted on
printed-circuit boards with hole
diameter min. 1.25 mm.

PACKING
Blister packs of 140 pieces each.

Soldering conditions:

max. 260 °C; max. 10 s.
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Philips Components

Preliminary specification

Film dielectric leaded trimmers 2222 811 00...
ORDERING INFORMATION
GUARANTEED Tan § at
REFERENCE max. C,, Crax X104 TEMPERATURE [ min. f,
" Cro min. Cpy. — COEFFICIENT | atC,. c:mn.ac;c;téa
(PF) at 200 kHz 1 100 (pPNVK) (MHz2)
PP (MHz) (MH2)
5 1.5/5 <10 <20 —-250 +200 1 000 2222 811 00508
10 2/10 <10 <20 -250 +200 650 2222 811 00109
15 2.5/15 <10 <20 -250 +200 500 2222 811 00159
18 3/18 <10 <20 -250 200 400 2222 811 00209
COLOUR OF COLOUR OF gl CATALOGUE
ADJUSTER HOUSING QUANTITY NUMBERS
White black 140 2222 811 00508
Blue black 140 2222 811 00109
Green black 140 2222 811 00159
Black black 140 2222 811 00209
TEST AND REQUIREMENTS
IEC 68
avse | TEST TEST PROCEDURE REQUIREMENTS
METHOD
4.2 method of mounting method A
14 capacitance drift after T.C. measurement AC/C: £1%
19 thrust axial thrust of 2 N AC/C: £0.3%
21 robustness of
terminations
211 Ua tensile 1N
21.2 Ub bending 1 cycle no damage
22 Na rapid change of 1 cycle; AC/C: £2%
temperature 0.5 hours at lower and
0.5 hours at upper category
temperature
23 T soldering
Ta solderability solder bath immersion 3 mm; good wetting;
235°C;2s no mechanicai damage
Tb resistance to heat solder bath: 260 °C; 10 s no mechanical damage
24 Eb impact bump 4 000 £10 bumps; AC/C: <0.6%;
40g;6ms no mechanical damage
25 Fc vibration frequency 10 to 55 Hz; AC/C: <0.2%;
amplitude 0.75 mm; 1.5 hours | no mechanical damage
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Film dielectric leaded trimmers

2222 811 00...

IEC 68
ECalss |  TEST TEST PROCEDURE REQUIREMENTS
METHOD
26 climatic sequence AC/C: £2.5% ,
26.1 B dry heat 16 hours at upper category Tan &: <60 x 104
temperature Ri.s: 210 000 MQ
26.2 D damp heat accelerated, 1 cycle; voltage proof:
first cycle 24 hours; +40 °C; 600 V for 1 minute
95 to 100% R.H.
26.3 Aa cold 16 hours; —40 °C visual examination:
no mechanical damage
26.5 damp heat accelerated, 1 cycle; operating torque:
remaining cycles 24 hours; +40 °C; 1t0 20 mNm
95 to 100% R.H.
27 Ca damp heat steady state 21 days; +40 °C; AC/C: <2.5%
90 to 95% R.H. Tan & <10 x 104
Ri: 210 000 MQ
voltage proof:
600 V for 1 minute
visual examination:
no mechanical damage
operating torque:
1 to 20 mNm
29 endurance mechanical 10 cycles AC/C: <3%
AC/C after axial thrust:
<0.3%
voltage proof:
600 V for 1 minute
visual examination:
no mechanical damage
operating torque:
1t0 20 mNm
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Film dielectric surface mounted trimmers 2222 811 10...
- " ]

FEATURES

QUICK REFERENCE DATA
¢ High temperature resistancs type Crrex 5 to 20 pF
¢ High Q-value Rated voltage (DC) 300V
Related specification IEC 418-1 and 4
APPLICATIONS Climatic category (IEC 68) 40/125/21
o For consumer and industrial
equipment. SELECTION CHART
VALUE CATALOGUE
DESCRIPTION (pF) NUMBERS
The trimmer consists of an enclosed 5 2222 811 10508
plastic housing of high temperature 10 2222 811 10109
resistant material, a brass rotor and 15 2222811 10159
a plated brass stator with a PTFE 20 2222 811 10209
film as the dielectric. In addition
there is a plastic actuating cross-slot
and a position indicator for top ELECTRICAL DATA
:g:t?::?crtﬁ :t?r:); Ig::d“"t‘f 05."“: Rated voltage (DC) 300 V
-slot indicates -
the nominal C value.The stator Test voitage (DC) for 1 minute 600 v
vanes with their tag are heat sealed Insulation resistance 210 000 MQ
to the housing. The rotor contact TandatC,,,, 1 MHz <10x 10+
surfaces are plated to ensure along [ Tamperature coefficient —200 £250 x 10~
life and a stable contact even under =
severe climatic conditions. Category temperature range -40 to +125 °C
Flux absorption between the vanes Minimum storage temperature -55°C
is prevented.
Cleaning with solvents is not
advised. MECHANICAL DATA
The SMD type is only suitable for Effective angle of rotation 180°
infra-red reflow soldering Operating torque 1 to 25 mNm
applications. : ial <0.3% of
For outiine drawings and Maximum axial thrust (C <0.3% of C,.,) |2N
dimensions see Fig.1. Mass 0.65 g (approx.)

QUALITY LEVEL

Sampling and data evaluation for
quality level in accordance
with MIL-STD-105D and IEC 410.

AQL:  0.4% major defects

1.5% minor defects.

Each capacitor is tested for
min. C,., and is also subjected to
the full test voltage.
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Philips Components Preliminary specification

Film dielectric surface mounted trimmers 2222 811 10...
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68" E~——~——‘- [ OF- ) : -—t22
“ |
7\\ i @ | ! |
\\J | J \_ I J
+03 e — e — -
78 ¢ MEAS75
8.5 max
Dimensions in mm.
Fig.1 Trimmers 2222 811 10... series.
MOUNTING REFERENCES PACKING
The trimmer is suitable for surface Bulk packing in cardboard boxes
mounting. The trimmer operation lined with expanded plastic,
can be done during automatic 700 pieces per box.

placement, as well as by hand.

Soldering conditions:
Soldering can be done by hand or
by reflow.
manual: max. 260 °C; max. 10 s.
reflow: max. 240 °C; max. 30 s.
Refer also to Figs 2 and 3.

January 1993 54



Philips Components Preliminary specification

Film dielectric surface mounted trimmers 2222 811 10...
MEAS73 MEAS74

T T
©c) | ©c) T

60 8 min 30s s 40s Te

preheating soldering cooling

Fig.3 Temperature resistance limit on soldering
Fig.2 IR-reflow soldering conditions. 1 process.
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Preliminary specification

Film dielectric surface mounted trimmers 2222 811 10...
ORDERING INFORMATION
GUARANTEED Tan § at
REFERENCE max. C,, Crax X104 TEMPERATURE | min. f,, CATALOGUE
Cinex min. C,, COEFFICIENT atC ., NUMBERS
(pF) at 200 kHz 1 100 (PpMVK) (MHz2)
(pF) (MHz) (MH2)
5 1.5/5 <10 <20 -200 £250 1000 2222 811 10508
10 2/10 <10 <20 —200 £250 650 2222 811 10109
15 2.5/15 <10 <20 —-200 +£250 500 2222 811 10159
20 3/20 <10 <20 —-200 250 400 2222 811 10209
COLOUR OF COLOUR OF s&‘é';(']ssg CATALOGUE
ADJUSTER HOUSING QUANTITY NUMBERS
White black 140 2222 811 10508
Blue black 140 2222 811 10109
Green black 140 2222 811 10159
Black black 140 2222 811 10209
TEST AND REQUIREMENTS
IEC 68
eavee | TEST TEST PROCEDURE REQUIREMENTS
METHOD
42 method of mounting method A
14 capacitance drift after T.C. measurement AC/C:
<1% for 210 pF;
<2% for 5 pF
19 thrust axial thrust of 2 N AC/C: £0.3%
21 robustness of
terminations
21.1 Ua tensile iN
22 Na rapid change of 1 cycle; AC/C: 2%
temperature 0.5 hours at lower and
0.5 hours at upper category
temperature
23 T soldering
Ta solderability reflow soldering; good wetting;
body temperature: 80 °C; no mechanical damage
processing temperature:
260 °C during 10 s
recovery: 24 +2 hours
Tb resistance to heat solder bath: 235 °C; 30 s no mechanical damage
24 Eb impact bump 4 000 £10 bumps; AC/C: <0.6%;
40 g; 6 ms no mechanical damage
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Film dielectric surface mounted trimmers 2222 811 10...
IEC 68
Igf:l}gg TEST TEST PROCEDURE REQUIREMENTS
METHOD
25 Fc vibration frequency 10 to 55 Hz; AC/C: £0.2%;
amplitude 0.35 mm; 1.5 hours no mechanical damage
26 climatic sequence AC/C: <2.5%
26.1 B dry heat 16 hours at upper category Tan §: <60 x 104
temperature ne: 210 000 MQ
26.2 D damp heat accelerated, 1 cycle; voltage proof:
first cycle 24 hours; +40 °C; 600 V for 1 minute
95 to 100% R.H.
26.3 Aa cold 16 hours; —40 °C visual examination:
no mechanical damage
26.5 damp heat accelerated, 1 cycle; operating torque:
remaining cycles 24 hours; +40 °C; 1to 25 mNm
95 to 100% R.H.
27 Ca damp heat steady state 21 days; +40 °C; AC/C: £2.5%
90 to 95% R.H. Tan &: <10 x 10-4
R..: 210 000 MQ
voltage proof:
600 V for 1 minute
visual examination:
no mechanical damage
operating torque:
1to 25 mNm
29 endurance mechanical 25 cycles AC/C: <3%
AC/C after axial thrust:
<0.3%
voltage proof:
600 V for 1 minute
visual examination:
no mechanical damage
operating torque:
11025 mNm
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FILM DIELECTRIC TRIMMERS

High temperature type
Housing dimensions 11 mm x 14 mm x 9 mm
For basic grid of 2,54 mm
For professional applications, e.g. fine adjustment of h.f. tuned circuits, capacitive volume or

voltage control

QUICK REFERENCE DATA

Cmin/ Cmax

single stator type
differential type
Rated voltage (d.c.)
Housing dimensions
Climatic category (IEC 68)
Related specification

2,5/20t0 7/100

2/12to 7/150

200V

11 mmx 14 mm x 9 mm
40/125/21

IEC 418-1and 4

Selection chart
catalogue number

Cmin/ Cmax -

vertical

spindle
pF single stator type differential type
2/12 2222 809 07018
2,5/20 2222 809 07004 2222 809 07006
4/40 2222 809 07008 2222 809 07009
5/60 2222 809 07011 2222 809 07012
6/80 2222 809 07013 2222 809 07014
7/100 2222 809 07015 2222 809 07016
7/150 2222 809 07107
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 itis possible to produce a single - stator or a differential type. The
rotor contact surfaces are plated to ensure along life and a stable contact even under severe climatic

conditions.
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The trimmers have top adjustment by means of a screwdriver; capacitance increase is obtained
with clockwise rotation. (Trimmers with counter-clockwise rotation and trimmers with insulated

rotor are available on request.)

MECHANICAL DATA

Outlines
Effective angle of rotation
Operating torque

Maximum axial thrust (AC <0,3% of C,,5,)

Mass
single - stator type
differential type

Mounting

Dimensions in mm

See Fig.1

180°

1,5 t0 25 mNm
2N

approx.2,3g
approx.2,9g

The trimmers can be mounted on printed-wiring boards with a grid of 2,54 mm; hole diameter min.

1,25 mm. See for hole pattern Fig.2.

Soldering conditions: max. 260 °C, max. 10 s. (See also 'Tests and Requirements’.)

ELECTRICAL DATA; see also Table 1

Rated voltage (d.c.)
Test voltage (d.c.) for 1 min.
Contact resistance

Insulation resistance between stator and rotor

Category temperature range
Climatic category (IEC 68)
Minimum storage temperature

200V

400V

max. 5 mQ

min. 10 000 MQ
—40to +125°C
40/125/21
—-55°C

60
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Film dielectric trimmers
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marking

0‘820.1

~
|
0501 H\ostm
0,8%0/
[L
' L)

148,

L L ="
; 762102 | ]
115 3, 8,6ma |
9,2 max 4405 | 7252350.6
o256 Fig.1.
~ f<— 3,81 —
; S
l Ny
I
! ¥
Rr\ | Rrﬁ 13
A% ] \.J____(_b‘x)
i
|
S |
A ! .
| 523083 Fig.2 Hole pattern; R=rotor, S = stator.
MARKING

The trimmers are marked with the capacitance value in pF, followed by the letter E (single-stator
type) or the letter D (differential type).

ADJUSTMENT
The trimmers can be adjusted with a screwdriver or trimming key (top adjustment).
PACKING

Blister packs of 70 pieces each.

QUALITY LEVEL
Sampling and data evaluation for quality level in accordance with MIL-STD-105D and IEC 410.
A.Q.L. 0,4%, major defects

A.Q.L. 1,5%, minor defects

Each capacitor is tested for minimum C,,,,, andis also subjected to the full test voltage. See also Note
under Survey of variable capacitors.
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Film dielectric trimmers
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TESTS AND REQUIREMENTS
IEC418-1 IEC68
clause test test procedure requirements
method
42 method of method A
mounting
14 capacitance after T.C. AC/C < 1%
drift measurement
19 thrust axial thrust AC/C < 0,3%
of 2N
21 robustness of
terminations:
21.1 Ua tensile 1N no damage
212 Ub bending bending not al-
lowed
22 Na rapid change 1cycle: 1/2h AC/C < 1%
of temperature  at lower and
1/2 h at upper
category temp.
23 T soldering
Ta solderability solder bath, good wetting, no
immersion 3 mm, mechanical
235°C,2s damage
Tb resistance to solder bath no mechanical
heat 260°C,10s damage
24 Eb impact 4000 + 10 bumps, AC/C < 0,2%
bump 40g, 6 ms no mechanical
damage
25 Fc vibration freq. 10to 55 Hz, AC/C < 0,25%
ampl. 0,35 mm, no mechanical
15h damage
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TESTS AND REQUIREMENTS (continued)

IEC418-1 IEC68
clause test test procedure requirements
method
26 climatic AC/C < 3%
sequence
tan & < 10x 104
26.1 B dry heat 16 h at upper Rins > 10 000 MQ
category temp. rotor contact R < 10 mQ
26.2 D damp heat 1 cycle, 24 h, voltage proof 400 V for 1 min
accelerated, +40 °C, 95 to
first cycle 100% R.H. visual no mechanical
examination damage
26.3 Aa cold 16 h, —40°C
operating torque 1,5 to 35 mNm
26.5 damp heat 1 cycle, 24 h,
accelerated +40°C,95to
remaining cycles 100% R.H.
27 Ca damp heat 21 days, +40°C, AC/C < 3%
steady state 90 to 95% R.H.
tan § < 10x 104
Rins > 10 000 MQ
rotor contact R < 10mQ
voltage proof 400 V for 1 min
visual no mechanical
examination damage
operating torque 1,5 to 35 mNm
29 endurance 25 cycles AC/C < 0,3%
29.1 mechanical
AC/C after
axial thrust < 0,3%
rotor contact R < 10mQ

voltaae nroof
voitage proot

visual
examination

operating torque

400V for 1 min

no mechanical
damage

1to 50 mNm
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FILM DIELECTRIC TRIMMERS

® High temperature type

® Housing dimensions 10 mm x 11 mm x 11 mm

® For basic grid of 2,54 mm

o For professional applications, e.g. fine adjustment of h.f. tuned circuits

QUICK REFERENCE DATA

Crin/ Crmax 4/38 pF and 5/57 pF
Rated voltage (d.c.) 300V

Housing dimensions 10mmx 11 mmx 11 mm
Climatic category (IEC 68) 40/125/21

Related specification |IEC 418-1and 4

Selection chart

catalogue number

Cmin/Cmax

vertical

spindle
pF round head; top + bottom adjustment
4/38 2222 809 08002
5/57 2222 809 08003
DESCRIPTION

The trimmers consist of a polysulphone housing, brass rotor and plated brass stator with a PTFE film
as the dielectric. The stator plates with their tag are heat-sealed to the housing. The rotor contact
surfaceis plated to ensure alonglife and a stable contact even under severe climatic conditions. Flux
absorption between the vanes is prevented. A colour dot indicates the maximum capacitance.
The trimmers have top and bottom adjustment; top adjustment should be done by means of a
screwdriver, bottom adjustment by means of the key according to Fig.3.
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MECHANICAL DATA

Outlines
Effective angle of rotation
Operating torque

Maximum axial thrust (AC <0,3% of Cyay)

Mass

Mounting

Dimensions in mm

See Fig.1
180°

2to 25 mNm
2N

approx. 1,6 g

The trimmers can be mounted on printed-wiring boards with a grid of 2,54 mm; hole diameter min.

1,25 mm. See for hole pattern Fig.2.

Soldering conditions: max. 260 °C, max. 10 s. (See also 'Tests and Requirements’.)

ELECTRICAL DATA; see also Table 1

Rated voltage (d.c.)

Test voltage (d.c.) for 1 min.
Contact resistance

Insulation resistance
Category temperature range
Climatic category (IEC 68)
Minimum storage temperature

300V

600V

max. 5 mQ

min. 10 000 MQ
—40to +125°C
40/125/21
—-55°C

66
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Film dielectric trimmers
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- !
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U | ) ]
| Iy
1(4x) U =43 ’
4+05(3x) 0,8 min (4x)
colour dot !
R4 see tablel, &B
stator, ﬁ————762+02—>‘ rotor (2x) 115mL07
2,54t0,2~>1 ‘47
- — | | | v
s e 41N 216
Ng% J“ =7 — -
I h
105max 10 ---— 508+02 )
& DETAIL Z [ 3 [
turned 90° 0,85
N [ il 015—-‘ max
7299537.3 7269858.1 06+0,1 * 6,1 5
1 R
4 M
| Yo
i ' Ve —F\\ :
Y N / \ i
1,3 (3x) ~D +\ /T' |
o 4 |r !
C\ 4 Fig.2 Hole pattern; the large hole is necessary only if
72833041 - - - _l bottom adjustmentis to be used. R = rotor, S = stator.
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Film dielectric trimmers

2222 809 080..

ADJUSTMENT

For top adjustment a screwdriver or trimming key can be used; for bottom adjustment a key is

required as shown in Fig.3.

PACKING

+02
0g+D

— B3 —>

21,7101

RS
3

Blister packs of 70 pieces each.

QUALITY LEVEL

0
+o,1|

07 T

[T
i

— '

'—L:*:J

<

Fig.3.

Sampling and data evaluation for quality level in accordance with MIL-STD-105D and IEC 410.
A.Q.L. 0,4%, major defects
A.Q.L. 1,5%, minor defects

Each capacitor is tested for minimum C,, andis also subjected to the full test voltage. See also Note

under Survey of variable capacitors.
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TESTS AND REQUIREMENTS
IEC418-1 IEC68
clause test test procedure requirements
method
42 method of method A
mounting
14 capacitance after T.C. AC/C < 1,5%
drift measurement
19 thrust axial thrust AC/C < 0,2%
of 2N
21 robustness of
terminations:
211 Ua tensile 1N
21.2 Ub bending 1 cycle no damage
22 Na rapid change 1cycle: 1/2h AC/C < 2,5%
of temperature  at lower and
1/2 h at upper
category temp.
23 T soldering
Ta solderability solder bath, good wetting, no
immersion 3 mm, mechanical
235°C,2s damage
Tb resistance to solder bath no mechanical
heat 260°C,10s damage
24 Eb impact 4000 + 10 bumps, AC/C < 0,5%
bump 409, 6 ms no mechanical
damage
25 Fc vibration freq. 10to 55 Hz, AC/C < 0,2%
ampl. 0,35 mm, no mechanical
1,5h damage
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TESTS AND REQUIREMENTS (continued)

IEC418-1 IEC68
clause test test procedure requirements
method
26 climatic AC/C < 2,5%
sequence
tan § < 10x 10
26.1 B dry heat 16 h at upper Rins > 10000 MQ
category temp. rotor contact R < 5mQ
26.2 D damp heat 1 cycle, 24 h, voltage proof 600 V for 1 min
accelerated, +40°C,95to0
first cycle 100% R.H. visual no mechanical
examination damage
26.3 Aa cold 16 h, —40°C
operating torque  1to 20 mNm
265 damp heat 1 cycle, 24 h,
accelerated +40°C,95to
remaining cycles 100% R.H.
27 Ca damp heat 21 days, +40°C, AC/C < 2,5%
steady state 90 to 95% R.H.
tan & < 10x 104
Rins > 10 000 MQ
rotor contact R < 5mQ
voltage proof 600 V for 1 min
visual no mechanical
examination damage
operating torque 1 to 20 mNm
29 endurance 25 cycles AC/C < 0,3%
291 mechanical
AC/C after
axial thrust < 0,3%
rotor contact R < 5mQ
voltage proof 600 V for 1 min
visual no mechanical
examination damage
operating torque  1to 20 mNm
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FILM DIELECTRIC TRIMMERS

High temperature type
Housing dimensions 8 mm x 9 mm x 10 mm
For basic grid of 2,54 mm

QUICK REFERENCE DATA

For professional applications, e.g. fine adjustment of h.f. tuned circuits

Cmin/ Cmax

Rated voltage (d.c.)
Housing dimensions
Climatic category (IEC 68)
Related specification

1,4/5,5 to 2/18 pF
300V

8 mmx 9 mm x 10 mm
40/125/21

IEC 418-1and 4

Selection chart

catalogue number

Cmin/ Cmax

vertical vertical o

spindle spindle

round head; top + bottom adjustment round head; top + bottom adjustment
pF version with 1 rotor tag version with 2 rotor tags
1,4/5,5 2222 809 09004 2222 809 09001
2/9 2222 809 09005 2222 809 09002
2/18 2222 809 09006 2222 809 09003
DESCRIPTION

The trimmers consist of a polysulphone housing, brass rotor and plated brass stator with a PTFE film
as the dielectric. The stator plates with their tag are heat-sealed to the housing. The rotor contact
surfaceis plated to ensure alonglife and a stable contact even under severe climatic conditions. Flux
absorption between the vanes is prevented. A colour dot indicates the maximum capacitance.
Versions with one rotor tag and with two rotor tags are available. The trimmers have top and bottom
adjustment; top adjustment should be done by means of a screwdriver, bottom adjustment by means

of the key according to Fig.5.
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MECHANICAL DATA Dimensions in mm
Outlines See Figs 1and 3
Effective angle of rotation 180°
Operating torque
Crax = 5,5 pF 1to 15 mNm
Cmax = 9and 18 pF 2,5 t0 20 mNm
Maximum axial thrust (AC <0,3% of C.x) 2N
Mass approx. 0,8 g
Mounting

The trimmers can be mounted on printed-wiring boards; hole diameter min. 1,25 mm. See for hole
patterns Figs 2 and 4.

Soldering conditions: max. 260 °C, max. 10 s. (See also 'Tests and Requirements’.)

ELECTRICAL DATA; see also Table 1

Rated voltage (d.c.) 300V

Test voltage (d.c.) for 1 min. 500 V

Contact resistance max. 5 mQ
Insulation resistance between stator and rotor min. 10 000 MQ
Category temperature range —40to +125°C
Climatic category (IEC 68) 40/125/21
Minimum storage temperature -585°C
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Film dielectric trimmers
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— #25 |-
0&7 - 06

\ sprue

10 max D ~ ]
[ I \‘ ]
.4/) v
X 1 (4x)
o] o}
z ! 0,8 min (4x)
colour dot .
see table1 12max
7263841.1
Fig.1 Version with one rotor contact.
A
1
DETAIL Z P
turned 90° — ] - 0,85
r— 1——; max
- |- 0,5
7269858.1 06+0,1 0,15

Fig.2 Hole pattern. The large hole is for bottom ad-
justment; the diameter is determined by user’s require-
ments.
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Fig.3 Version with two rotor contacts.

Al
I_%“\

s’ '

7261373.4 L— 5,08 —>|

| AT N
_~T___-

Fig4 Hole pattern; R=rotor, S=stator. The large
hole is for bottom adjustment; the diameter is deter-
mined by user’s requirements.
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ADJUSTMENT

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

+0,1

@17 0

+01

06+0,2 07 0

.0

I iy
2 4 I

min | '

~/b 7269859

Fig.5.

PACKING

Blister packs of 105 pieces each.

QUALITY LEVEL

Sampling and data evaluation for quality level in accordance with MIL-STD-105D and IEC 410.
A.Q.L. 0,4%, major defects
A.Q.L. 1,5%, minor defects
Each capacitoris tested for minimum C,,,,, andis also subjected to the full test voltage. See also Note
under Survey of variable capacitors.
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TESTS AND REQUIREMENTS
IEC418-1 IEC68
clause test test procedure requirements
method
42 method of method A
mounting
14 capacitance after T.C. AC/C < 1,5%
drift measurement
19 thrust axial thrust AC/C < 0,3%
of2N
21 robustness of
terminations:
211 Ua tensile 1N
212 Ub bending 1 cycle no damage
22 Na rapid change 1cycle: 1/2h AC/C < 1%
of temperature  at lower and
1/2 h at upper
category temp.
23 T soldering
Ta solderability solder bath, good wetting, no
immersion 3 mm, mechanical
235°C,2s damage
Tb resistance to solder bath no mechanical
heat 260°C,10s damage
24 Eb impact 4000 + 10 bumps, AC/C < 0,5%
bump 40g, 6 ms no mechanical
damage
25 Fc vibration freq. 10to 55 Hz, AC/C < 0,3%
ampl. 0,35 mm, no mechanical
15h damage

January 1993
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TESTS AND REQUIREMENTS (continued)

IEC418-1 IEC68
clause test test procedure requirements
method
26 climatic AC/C < 2,5%
sequence
tan 8 < 10x 104
26.1 B dry heat 16 h at upper Rins > 10 000 MQ
category temp. rotor contact R < 5mQ
26.2 D damp heat 1 cycle, 24 h, voltage proof 500 V for 1 min
accelerated, +40°C,95t0
first cycle 100% R.H. visual no mechanical
examination damage
26.3 Aa cold 16 h, —40°C
operating torque 1 to 20 mNm
26.5 damp heat 1 cycle, 24 h,
accelerated +40°C,95to
remaining cycles 100% R.H.
27 Ca damp heat 21 days, +40°C, AC/C < 3%
steady state 90 to 95% R.H.
tan § < 10x 104
Rins > 10 000 MQ
rotor contact R < 5mQ
voltage proof 500 V for 1 min
visual no mechanical
examination damage
operating torque 1 to 20 mNm
29 endurance 25 cycles AC/C < 3%
291 mechanical
AC/C after
axial thrust < 0,3%
rotor contact R < 5mQ

voltage proof

visual
examination

operating torque

500V for 1 min

no mechanical
damage

110 20 mNm
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Philips Components

PHILIPS COMPONENTS

DATA HANDBOOK SYSTEM

Philips Components data handbooks contain all
pertinent data available at the time of publication and
each is revised and reissued regularly.

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

Catalogues are available for selected product ranges
(some catalogues are also on floppy discs).

Our data handbook titles are listed here.

Display components
Book  Title
DCO01  Colour Display Components

Colour TV Picture Tubes and Assemblies
Colour Monitor Tube Assemblies

DC02 Monochrome Monitor Tubes and Deflection
Units

DC03 Television Tuners, Coaxial Aerial Input
Assemblies

DC05 Flyback Transformers, Mains Transformers and
General-purpose FXC Assemblies

Liquid crystal displays

LCDO1 Liquid Crystal Displays and Driver ICs for LCDs

Magnetic products
MAO1  Soft Ferrites
MAO3 Piezoelectric Ceramics and Specialty Ferrites

January 1993

Passive components

Book  Title

PAO1  Electrolytic Capacitors

PA02 Varistors, Thermistors and Sensors

PA03 Potentiometers and Switches

PA04 Variable Capacitors

PAO05 Film Capacitors

PA0O6 Ceramic Capacitors

PA07 Quartz Crystals for Special and Industrial
Applications

PAO8 Fixed Resistors

PA10  Quariz Crystals for Automotive and Standard
Applications

PA11  Quartz Oscillators

Professional components

PC04 Photo Multipliers

PC05 Plumbicon Camera Tubes and Accessories

PC07 Vidicon and Newvicon Camera Tubes and
Deflection Units

PC08 Image Intensifiers

PC09 Dry-reed Switches

PC12 Electron Multipliers

MORE INFORMATION FROM PHILIPS COMPONENTS?

For more information about Philips Components data
handbooks, catalogues and subscriptions contact your
nearest Philips Components national organization, select
from the address list on the back cover of this
handbook. Product specialists are at your service and
enquiries are answered promptly.
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PHILIPS SEMICONDUCTORS

OVERVIEW OF DATA HANDBOOKS

Our sister product division, Philips Semiconductors, also
has a comprehensive data handbook system to support
their products. Their data handbook titles are listed here.

Discrete semiconductors

Book  Title

SC01 Diodes

SC02 Power Diodes

SC03 Thyristors and Triacs

SC04 Small-signal Transistors

SC05 Low-frequency Power Transistors and Hybrid IC
Power Modules

SC06 High-voltage and Switching
NPN Power Transistors

SC07 Small-signal Field-effect Transistors

SC08a RF Power Bipolar Transistors

SC08b RF Power MOS Transistors

SC09 RF Power Modules

SC10  Surface Mounted Semiconductors

SC13  PowerMOS Transistors

SC14 RF Wideband Transistors,
Video Transistors and Modules

SC15 Microwave Transistors

SC16 Wideband Hybrid IC Modules

SC17  Semiconductor Sensors

Integrated circuits

ICo1 Semiconductors for Radio and Audio Systems

IC02  Semiconductors for Television and Video
Systems

IC03  Semiconductors for Telecom Systems

IC04 CMOS HE4000B Logic Family

IC05  Advanced Low-power Schottky (ALS)
Logic Series

IC06  High-speed CMOS Logic Family

IC08 100K ECL Logic Family

IC10  Memories

IC11  General-purpose/Linear ICs

IC12  Display Drivers and Microcontroller
Peripherals (planned)

IC13  Programmable Logic Devices (PLD)

IC14  8048-based 8-bit Microcontrollers

IC15  FAST TTL Logic Series

IC16  ICs for Clocks and Watches

IC18  Semiconductors for In-Car Electronics and
General Industrial Applications (planned)

IC19  Semiconductors for Datacom: LANs, UARTS,

Multi-Protocol Controllers and Fibre Optics

January 1993

Integrated circuits (continued)

1IC20  8051-based 8-bit Microcontrollers

IC21  68000-based 16-bit Microcontrollers (planned)

IC22  ICs for Multi-Media Systems

IC23  QUBIC Advanced BiCMOS Interface Logic
ABT, MULTIBYTE™

IC24  Low Voltage CMOS Logic

Professional components

PCO1  High-power Klystrons and Accessories
PC06 Circulators and Isolators

MORE INFORMATION FROM PHILIPS SEMICONDUCTORS?

For more information contact your nearest Philips
Semiconductors national organization shown in the
following list.

Argentina: BUENOS AIRES, Tel. (541)786-76-35, Fax. (541)786-93-67
Australia: NORTH RYDE, Tel. (02)805 4455, Fax. (02)805 4466
Austria: WIEN, Tel. (01)60101-1236, Fax. (01)60101-1211

Belgium: BRUXELLES, Tel. (02)525 6111, Fax. (02)525 7246

Brazil: SAO PAULO-SP, Tei. (011)829-1166, Fax. (011)829-1849
Canada: Integrated Circuits ~ Tel. (800)234-7381, Fax. (708)296-8556;
Discrete Semiconductors —- SCARBORBOUGH, Tel. (416)292-5161 ext. 2336,
Fax. (416)292-4477

Chile: SANTIAGO, Tel. (02)773 816, Fax. (02)777 6730

Colombia: BOGOTA, Tel. (01)249 7624, Fax. (01)217 4549
Denmark: COPENHAGEN, Tel. (32)88 2636, Fax. (31)57 1949
Finland: ESPOOQ, Tel. (0)50261, Fax. (0)520971

France: 1SSY-LES-MOULINEAUX, Tel. (01)4093 8000, Fax. (01)4093 8127
Germany: HAMBURG, Tel. (040)3296-0, Fax. (040)3296 213

Greece: TAVROS, Tel. (01)4894 339/4894 911, Fax. (01)4814 240
Hong Kong: KWAI CHUNG, Tel. (0)4245 121, Fax. (0)4806 960
India: BOMBAY, Tel. (022)4938 541, Fax. (022)4941 595

Indonesia: JAKARTA, Tel. (021)5201122, Fax. (021)5205189

Ireland: DUBLIN, Tel. (01)640 000, Fax. (01)640 200

Raly: MILANO, Tel. (02)6752 2642, Fax. (02)6752 2648

Japan: TOKIO, Tel. (03)3740 5101, Fax. (03)3740 0570

Korea: (Republic of) SEOUL, Tel. (02)794-5011, Fax. (02)798-8022
Malaysia: SELANGOR, Tel. (03)7755 1088, Fax. (03)757 4880
Mexico: EL PASO, TEXAS, Tel. (708)296-5462, Fax. (708)296-8556
Netherlands: EINDHOVEN, Tel. (040)78 37 49, Fax. (040)78 83 99
New Zealand: AUCKLAND, Tel. (09)849-4160, Fax. (09)849-7811
Norway: OSLO, Tel. (02)74 8000, Fax. (02)74 8341

Pakistan: KARACHI, Tel. (021)577 039, Fax. (021)569 1832

Peru: LIMA, Tel. (014)350 059, Fax. (014)468 999/468 949
Philippines: MANILA, Tel. (02)810-0161, Fax. (02)817 3474
Portugal: LISBOA, Tel. (01)683 121, Fax. (01)658 013

Singapore: SINGAPORE, Tel. (65)350 2000, Fax. (65)251 6500
South Africa: JOHANNESBURG, Tel. (011)8893 911, Fax. (011)8893 191
Spain: BARCELONA, Tel. (03)301 6312, Fax. (03)301 4243

Sweden: STOCKHOLM, Tel. (0)8-782 1000, Fax. (0)8-782 9002
Switzerland: ZURICH, Tel. (01)488 2211, Fax. (01)482 8595
Taiwan: TAIPEI, Tel. (2)509 7666, Fax. (2)500 5899

Thailand: BANGKOK, Tel. (2)399-3280 to 9, (2)398-2083, Fax. (2)398-2080
Turkey: ISTANBUL, Tel. (01)279 2770, Fax. (01)269 3094

United Kingdom: LONDON, (071)436 4144, Fax. (071)323 0342
United States: Integrated circuits - SUNNYVALE,

Tel. (800)234-7381, Fax. (708)296-8556;

Discrete Semiconductors — RIVIERA BEACH,

Tel. (407)881-3200, Fax. (407)881-3300

Uruguay: MONTEVIDEO, Tel. (02)70-4044, Fax. (02)92-0601
Venezuela: CARACAS, Tel. (02)241 7509, Fax. (02)241 4518

For all other countries apply to: Philips Semiconductors,

Intemational Marketing and Sales, Building BAF-1,

P.0. Box 218, 5600 MD, EINDHOVEN, The Netherlands,

Telex 35000 phtcnl, Fax. +31-40-724825



Philips Components - a worldwide company

Australia: PHILIPS COMPONENTS PTY Ltd, 34 Waterloo Road,
NORTH RYDE NSW 2113, Tel. (02)805 4455, Fax. (02)805 4466.
Austria: OSTERREICHISCHE PHILIPS INDUSTRIE G.m.b.H.,
UB Bauelemente, Triester Str. 64, 1101 WIEN,
Tel (01)60101 1820, Fax. (01)60101 1211.
Mabelec, Sint P g 373, B-1040 BRUXELLES,
Tel. (02)741 8211, Fax. (02)735 8667.
Brazll: PHILIPS COMPONENTS, Av. Francisco Monteiro 702,
RIBEIRAO PIRES-SP, CEP 09400 000,
Tel. (011)459-8211, Fax. (011)459-8282.
Canada: PHILIPS ELECTRONICS LTD., Philps Components,
601 Milner Ave., SCARBOROUGH, Ontarno, M18 1M8,
Tel. (416)292 5161, Fax. (416)754 6248.
Chile: PHILIPS CHILENA S.A., Av. Santa Maria0760, SANTIAGO,
Tel. (02)77 38 16, Fax. (02)5602 735 3594.

Colombia: IPRELENSO LTDA., Carrera 21 No. 56-17, BOGOTA, D.E.,

P.O. Box 77621, Tel. (01)249 76 24, Fax. (01)261 01 39.

Denmark: PHILIPS COMPONENTS A/S, Prags Boulevard 80,
P.O Box 1919, DK-2300 COPENHAGEN'S,

Tel. (31)88 3333, Fax. (31)57 0044.

Finland: PHILIPS COMPONENTS, Sinikalliontie 3,
SF-02630 ESPOQ, Tel. (0)50261, Fax. (0)520971.

France: PHILIPS COMPOSANTS, 117 Quai du Président Roosevelt,
92134 ISSY-LES-MOULINEAUX Cedex,

Tel. (01)4093 8000, Fax. (01)4093 8322.

Germany: PHILIPS COMPONENTS UB der Philips G.m.b.H.,
Burchardstrasse 19, D-2 HAMBURG 1,

Tel. (040)3296-0. Fax. (040)3296 889.

Greece: PHILIPS HELLENIQUE S.A., Components Division,
No. 15, 25th March Street, GR 17778 TAVROS,

Tel. (01)4894 339/(01)4894 911, Fax. (01)4815 180.

Hong Kong: PHILIPS HONG KONG LTD., Components Div.,
15/F Philips Ind. Bidg., 24-28 Kung Yip St., KWAI CHUNG.,
Tel. (0)42 45 121, Fax. (0)480 69 60.

India: PEICO ELECTRONICS & ELECTRICALS LTD.,
Components Dept., Shivsagar Estate, Block ‘A",

Dr. Annie Besant Rd., Worl, BOMBAY-400 018,
Tel. (022)49 38 541, Fax. (022)49 41 595.

indonesia: P.T. PHILIPS DEVELOPMENT CORPORATION,
Phikps House, Jalan H.R. Rasuna Sad Kav. 34,

P.O. Box 4252, JAKARTA 12950,
Tel. (021)5201122, Fax. (021)5205189.
ireland: PHILIPS ELECTRONICS (IRELAND) LTD..
Corr Division, N g DUBLIN 14,
Tel. (01)693 355. Fax. (01)640 210.
Italy: PHILIPS S.p.A., COMPONENTS DIVISION,
V. Le F. Testi, 327, 20162-MILANO,
Tel. (02)6752.1, Fax. (026752 3300.

Japan: PHILIPS JAPAN LTD., Components Division,

Philips Bldg 13-37, Kohnan 2-chome, Minato-ku, TOKIO 108,
Tel. (03)3740 5030, Fax. (033740 0570.

Korea: (Republic of): PHILIPS ELECTRONICS (KOREA) LTD.,
Components Division, Philips House, 260-199 itaewon-dong,
Yongsan—ku SEOQUL, Tel. (02)794-5011, Fax. (02)798-8022.

LIPS MALAYSIA SDN BERHAD, ts Div.,
No. 76 Ja'an Universiti, 46200 PETALING JAYA, SELANGOR
Tel. «!3)75 51 088, Fax. {03)75 74 880,

Mexico: PHILIPS COMPONENTS, Passo Triunfo de ta Republica
No 215Local5 Cd Juarez CHI HUA HUA 32340 MEXICO,
Tel. 016)18-67-01/016)16-67-02, Fax. (0161778 0651.

PHILIPS NEDERLAND B.V., Marktgroep
thus 90050, 5600 PB EINDHOVEN,
Tel. naon 83749, Fn 0407 88308.

New Zealand: PHILIPS NEW ZEALAND LTD.,

Components Division, 2 Wagener Place, C.P.O. Box 1041,
AUCKLAND, Tel. (09)849-4160, Fax. (09)849-7811.

Norway: NORSK A/S PHILIPS, Philips Components, Box 1,
Manglerud 0612, OSLO, Tel. (02)74 8000, Fax. (02)74 8341.

Pakistan: PHILIPS ELECTRICAL CO. OF PAKISTAN LTD.,
Philips Markaz, M.A. Jinnah Rd., KARACHI-3,

Tel.(021)725 772, Fax. (021)242 7379.

Peru: CADESA, Carretera Central 6.500, LIMA 3, Apartado 5612,
Tel. (014)35 00 59, Fax. (014)46 89 49.

Philippines: PHILIPS SEMICONDUCTORS PHILIPPINES iInc.,
106 Valero St. Salcedo Village, P.O. Box 911, MAKATI,

Metro MANILA, Tel. (02)810-0161, Fax. (02)817-3474.

Portugal: PHILIPS PORTUGUESA S.AR.L., Av. Eng. Duarte Pacheco 6,
1009 LISBOA Codex, Tel. (01)68 31 21, Fax. (01)68 32 08.

Singapore: PHILIPS SINGAPORE, PTE LTD., Components Div.,
Lorong 1, Toa Payoh, SINGAPORE 1231,

Tel. (65350 2000, Fax. {65)251 6500.

South Africa: S.A. PHILIPS PTY LTD., Components Division,
195-215 Main Road, JOHANNESBURG 2000, P.O. Box 7430,
Tel. (011)470-5434, Fax. (011)470-54 94.

Spain: PHILIPS COMPONENTS, Balmes 22, 08007 BARCELONA,
Tel. (03)301 63 12, Fax. (03)30142 43.

Sweden: PHILIPS COMPONENTS, A.B..Tegeluddsvagen 1,
S-11584 STOCKHOLM, Tel. (0)8-7821 000, Fax. (0)8-7829 002.

Switzerland: PHILIPS COMPONENTS A G., Components Dept.,
Alimendstrasse 140-142, CH-8027 ZURICH,

Tel. (01)488 2211, Fax. (01)488 3263.

Taiwan: PHILIPS TAIWAN LTD., 69 Min Sheng East Road, Sec 3,
P.O. Box 22978, TAIPEI, Tel. (2)50 97 666, Fax. (2)500 58 99.

Thalland: PHILIPS ELECTRICAL Co. OF THAILAND Ltd.,

60/14 MOO 11, Bangna - Trad Road Km. 3 Prakanong,
BANGKOK 10260,
Tel. (2)399-3280 to 9, (2)398-2083, Fax. (2)398-2080.

Turkey: TURK PHILIPS TICARET A.S., Phiips Components,
Talatpasa Cad. No. 5. 80640 LEVENT/ISTANBUL.

Tel. (01)179 2770, Fax. (01)269 3094.

United Kingdom: PHILIPS COMPONENTS L
Philips House, Tornngton Place, LONDON WC1 E 7HD,

Tel. (071)580 6633, Fax. (071)436 2196.

United States: PHILIPS COMPONENTS, Discrete Products Div.,
Duwvision Headquarters, 2001 West Biue Heron Bivd.,

P.0. Box 10330, RIVIERA BEACH, Flonda 33404,

Tel. (407)881 3200, Fax. (407)881 3300.

For Inerature: (800)447 3762.

PHILIPS COMPONENTS, Discrete Products Division,

Magnetic Products, 5083 Kings Highway, SAUGERTIES,NY 12477,
Tel. (914)246 2811, Fax. (914)246 0486.

PHILIPS DISPLAY COMPONENTS COMPANY,

1600 Huron Parkway, P.O. Box 963, ANN ARBOR, Michigait 48106,
Tel. (313)996 9400. Fax. (313)761 2886.

Uruguay: PHILIPS COMPONENTS, Coronel Mora 433,
MONTEVIDEO, Tel. (02)70-4044, Fax. (02)920 601

Venezuela: MAGNETICA S.A.. Calle 6, Ed. Las Tres Jotas,
CARACAS, 1074A, App. Post. 78117,

Tel. (02)241 75 09, Fax. (02)951 73 39.

For ail other countries apply to: Philips Components,
Marketing Communications, P.O. “Box 218, 5600 MD, EINDHOVEN The
Netherlands. Telex 35000 phtcni, Fax. +31-40-724547.

[ele 01} © Phitips Export B.V. 1992

All rights are reserved. Reproduction in whole or in part is
prohibited without the prior of the copyfigh
owner.

The infy i in this di does not form part of

any quotation ov contract, is believed to be accurate and reliable
and may be changed without notice. No liability will be accepted by the

b for any of its use. P thereof does not convey
nor imply any license under patent- or other industrial or inteliectual property
rights.
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