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2222 808

g 5mm

FILM DIELECTRIC TRIMMERS

® Housing diameter 5 mm
® For consumer and industrial equipment

QUICK REFERENCE DATA

Cmin/Cmax
Rated voltage
Housing diameter
Climatic category

Related specification

1.25/5 to 3/27 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)
1.25/5 2222 808 23508 2222 808 20508
1.4/10 2222 808 23109 2222 808 20109
1.6/15 2222 808 23159 2222 808 20159
2.5/20 2222 808 23209 2222 808 20209
3/27 2222 808 23279 2222 808 20279

Economic versions

Polycarbonate, 5.6 mm pitch, round

head, top adjustment only

Hex. head versions

Polycarbonate, 5.6 mm pitch, hex.
head, top adjustment only

Catalogue number

2222 808 21708
2222 808 21159
2222 808 21209
2222 808 21279

Value (pF) Value (pF)
Catalogue number

Cmin/Cmax Cmin/Cmax

1.5/7 2222 808 20126 1.5/7

2/15 2222 808 20127 2/15

2.5/20 2222 808 20123 2.5/20

3.5/27 2222 808 20128 3.5/27
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2222 808

2o 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
Operating torque 110 15 mNm
Maximum axial thrust (AC < 0.3% of Cy,5x) 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 M

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

Category temperature range —-40to+700°C

Climatic category (PP) 40/70/21

Climatic category (PC foil) 40/85/21

Minimum storage temperature —550C
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2222 808
2 5mm

A

Film dielectric trimmers
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2222 808
2 5mm
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Film dielectric trimmers 2222 808
2 5mm

i S ‘0.4 ‘2 o
—»'iL—(‘)

| 4
3405 03" /
; ! 1.15 max —-

1
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w 3*’0.7 ’
-0.5
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L | 1.6%0.2
|
7225423.1 -~ 5110.2 —

-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).
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2222 808

o 5mm

.

— 1.91
-—>H 0.6
vl |
E 0.65

21
] f

0.4+0.2 (]

0 U u

1.15 max

L 7275188.5

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

2222 808

g 5mm

‘ I ]
s W

- U \]J
L____ p — =l 72781871

—

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

Table 4 Standard versions

reference Hmax Wmax Lmax
Crmin/Cmax

pF mm mm mm
1.25/5 7 5.5 73
1.4/10 7 5.5 7.3
1.6/15 8.8 5.5 7.3
2.5/20 8.8 5.5 7.3
3/27 9.0 6.2 7.8

Table 5 Hex and economic versions

type of head Hmax Wmax Lmax

mm mm mm
hex 9.7 55 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. Cmax and is also subjected to the full test voltage. See also note under

survey of variable capacitors.

w (July 1989

15



2222 808

2 5mm

TESTS AND REQUIREMENTS

IEC418-1 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:
Ua tensile 1N
Ub bending 1 cycle no damage
22 Na rapid change 1cycle: %2 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,2s damage
Tb resistance to solder bath no mechanical
heat 260°C, 10s damage
24 Eb impact 4000 * 10 bumps, AC/C <1%
bump 409, 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

2222 808

2 5mm
TESTS AND REQUIREMENTS (continued)
1IEC418-1 IEC 68 test procedure requirements
clause test
method
26 climatic AC/C < 4%
sequence
Tan § —
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 <10 mQ
26.2 D damp heat 1 cycle, 24 h, voltage 300 V for
accelerated, +409C, 95 to proof 1 min.
first cycle 100% R.H.
visual no mechanical
examination damage
26.3 Aa cold 16 h, —40 °C operating 1to 20 mNm
torque
26.5 damp heat 1 cycle, 24 h,
accelerated, +400°C, 95 to
remaining 100% R.H.
cycles
27 Ca damp heat 21 days, + 40 °C AC/C <3%
staedy state 90 to 95% R.H.
Tan § —
PP foil <15x 10*
Tan § —
PC foil <60x 10*
Rins = 10000 MQ2
Rotor contact
R <10 MQ
voltage proof 300 V for
1 min.
visual no mechanical
examination damage
operating 1to 20 mNm
torque

w July 1989

17



2222 808

2 5mm

TESTS AND REQUIREMENTS (continued)

IEC418-1 IEC68 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 22.5 mNm

18
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DEVELOPMENT DATA
This data sheet contains advance information and 2222 81 O

specifications are subject to change without notice.

FILM DIELECTRIC TRIMMERS

® For consumer and industrial equipment

QUICK REFERENCE DATA

Cmin/Cmax 10 to 40 pF
Rated voltage (DC) 100 v

Climatic category (IEC 68) 40/85/21
Related specification IEC418-1and 4

Selection chart
Polycarbonate. 5 mm pitch, round head. Top adjustment with cross slot.

Value (pF) Catalogue number
10 2222 810 00109
20 2222 810 00209
30 2222 810 00309
40 2222 810 00409
DESCRIPTION

The trimmer consists of an enclosed plastic housing of high temperature resistance material, a brass

rotor and plated brass stator with a poiycarbonate fiim as the dieiectric. in addition there is a plastic
actuating cross-slot and a position indicator for top adjustment only. The colour of the cover plate
indicates the nominal C value. The stator vanes 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.

w (July 1989



2222 810

MECHANICAL DATA

Effective angle of rotation 180 °C

Operating torque 1t0 20 mNm

Maximum axial thrust (C < 0.3% of Cyax) 2N

Mass approx. 0.50 g

Mounting

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

Soldering condition: max. 260 °C, max. 10's

ELECTRICAL DATA

Rated voltage (DC) 100 v
Test voltage (DC) for 1 min. 200 v
Insulation resistance min. 10000 MQ
Tan & at Cyax x 1074, 1 MHz <55

—40to +85 °C

Category temperature range

Minimum storage temperature —550C

20 July 1989



DEVELOPMENT DATA

Film dielectric trimmers 29992 81 0

Table 1

reference catalogue number guaranteed temp. colour smallest

Crmax max. Cmin coeff. of packing
min. Cmax base quantity
at 200 kHz

pF pF

10 2222 810 00109 1.5/10 —300 * 350 yellow 1000

20 2222 810 00209 3/20 —200 + 250 green 1000

30 2222 810 00309 4/30 —250 + 250 red 1000

40 2222 810 00409 5/40 —250 + 250 violet 1000

w (July 1989
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2222 810
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Fig.1 Trimmers 2222 810 series.

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. Cp,ax and is also subjected to the full test voltage. See also note under
survey of variable capacitors.

22 . July 1989



Film dielectric trimmers

2222 810

DEVELOPMENT DATA

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:
Ub tensile TN
Ub bending 1 cycle no damage
22 Na rapid change 1cycle: % h AC/C <25%
of at lower and
temperature % h at upper
category temp.
23 T soldering
Ta solderability solder bath good wetting,
immersion 3 mm, no mechanical
2350C, 2s damage
Tb resistance to solder bath no mechancial
heat 260°C,10s damage
24 Eb impact 4000 + 10 bumps, AC/C <1%
bump 404g,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
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2222 810

TESTS AND REQUIREMENTS (continued)

IEC418-1 IEC 68 test procedure requirements
clause test
method
26 climatic AC/C < 4%
sequence
26.1 B dry heat 16 h at upper Tan § <60x 10*
category temp. Rins = 10000 MQ
26.2 D damp heat 1 cycle, 24 h, voltage 200 V for
accelerated, +4009°C, 95 to proof 1 min.
first cycle 100% R.H.
26.3 Aa cold 16 h, —40 °C visual no mechanical
examination damage
26.5 damp heat 1 cycle, 24 h, operating 1to 20 mNm
accelerated, +400¢C, 95 to torque
remaining 100% R.H.
cycles
27 Ca damp heat 21 days, + 40 °C AC/C <3%
steady state 90 to 95% R.H.
Tan & <60x10*
Rins > 10000 MQ
voltage 200V for
proof 1 min.
visual no mechanical
examination damage
operating 1to 20 mNm
torque
29 endurance 10 cycles AC/C <3%
mechanical
AC/C after
axial thrust <0.3%
voltage 200 V for
proof 1 min.
visual no mechanical
examination damage
operating 0.5to
torque 22.5 mNm

24
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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

1,2/6 to 3/50 pF

250V

7,5mm

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

Selection chart

catalogue number 2222 808 followed by
reference
Crin/Cmax | Vertical horizontal
spindle spindle
round head hexagonal head round head
top + bottom top adj. top adjustment top + bottom
pF adjustment adjustment
1,2/6 11558 00004
1,4/6 00018
1,4/10 11109 00005 17109 51109
1,6/15 11159
1,6/18 00016
1,8/22 11229 00006 17229 51229
1,8/27 11279 51279
2/33 11339
2/40 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 fim 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.

\ (July 1989
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2222 808
@ 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 Dif’nensions inmm

Outlines See Figs 1 and 3

Effective angle of rotation 1800

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

Maximum axial thrust (AC < 0.3% of Cpyax) 2N

Mass approx. 0.8 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 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.) 250V
Test voltage (d.c.) for 1 min. 500 vV
Contact resistance . max. 10 mQ
Insulation resistance min. 10 000 MQ
Category temperature range
Chax= 10, 15, 22, 33 pF —40to +70°C
Cnax= 5,5, 9, 18, 27, 40, 50 pF —40to +85°C
Climatic category (IEC 68)
Cmax= 10, 15, 22, 33 pF 40/070/21
Chax= 5,5, 9, 18, 27, 40, 50 pF 40/085/21
Minimum storage temperature —-55°C

Notes to Table 1 on the next page.

1. This column indicates the reference values of the capacitance ranges currently available on the
market which are equivalent to our range.
2. PC = polycarbonate,
PE = polyethylene,
PP = polypropylene,
PTFE = polytetrafluorethylene.
3. Cat60 to 80% of Cp,y; AT from + 20 to upper category temperature.

26
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2222 808

2 7,5mm
ROUND HEAD HEXAGONAL HEAD
- 925 300153' "" -0,6
0,7 > 0,6 AN
i 4

—11,3 |-
|4

N —

o -
5,08 H\ !

'
7261373.4 L-— 5,08 —-—>|

P

rotor (2x)

stator

1,15 max

7261376.4

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

DETAIL 2 | |
o
turned 90 || ¥ *0’95
o2
Ly 05
7293436 06+01 +0,15

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

2222 808

Z7,5mm
— 02, -
- + 0'6
) F’%
—]
10 (1)
max / N
1100+ 59 y !
2 rotor (2x)
stator
0 - f-—
<~4%05—+>e— 5_p5 — 1,15 max
4,5 76 8
+0,2 0,1 max
7Z75510.1
Fig.3 Version with horizontal spindle.
(1) 11 max. for C,.x = 40 pF and 50 pF.
?1,6
N
DETAIL Z — ! ) &095
turned 90° = 7 ,,_'0 2
1} 7:5 I - |- 0,5 ’
! ' 7293420 06+0,1 +0,15

Fig.4 Hole pattern; R=rotor, S = stator.
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2222 808
27,5mm

ADJUSTMENT

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

\/40 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

2222 808
D 7,5mm

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 Crax > 40 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 < 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
285°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
1,5h damage

W (July 1989
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2222 808
7,5mm

TESTS AND REQUIREMENTS (continued)

IEC418-1 IEC68
clause test test procedure requirements
method
26 climatic AC/C < 4%
sequence
tan 8 < 10x 104
< 70x 104
for Crax 2 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,95to
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 & < 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

32
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2222 808
@ 10 mm

9397 191 50422

FILM DIELECTRIC TRIMMERS

® Housing diameter 10 mm
® For consumer and industrial equipment

QUICK REFERENCE DATA

Crin/ Crmax 1,8/15 to 5/105 pF
Rated voltage (d.c.) 250V

Housing diameter 10 mm

Climatic category (IEC 68) 40/070/21 or 40/085/21
Related specification IEC 418-1and 4

Selection chart

catalogue number 2222 808 followed by
reference
Cin/Cmax | vertical vertical horizontal
spindle spindle spindle
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
1,8/15 31159* 32159* 61159*
2,5/25 31229* 32229 61229*
4/40 31409 32409* 61409
4/50 01029 01006*
4,5/70 31659 34659 32659* 61659 64659
5/90 31809 34809 32809* 35809* 61809 64809
5/105 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 ( March 1985
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2222 808
@ 10 mm

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

available.
MECHANICAL DATA

Outlines
Effective angle of rotation
Operating torque

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

Mass

Mounting

Dimensions in mm

See Figs 1,3and 5
180°

2t0 25 mNm

2N

approx. 1,3 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, 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.)
Test voltage (d.c.) for 1 min.
Contact resistance
Insulation resistance
Category temperature range
Cmax= 15, 25, 40, 70 pF
Crax = 50, 90, 105 pF
Climatic category (IEC68)
Cmax= 15, 25, 40, 70 pF
Cmax= 50, 90, 105 pF
Minimum storage temperature

Notes to Table 1 on the next page

250V

500V

max. 10 mQ
min. 10 000 MQ

—40to +70°C
—40to +85°C

40/070/21
40/085/21
—-55°C

1. This column indicates the reference values of the capacitance ranges currently available on the

market which are equivalent to our range.

2. PC = polycarbonate
PP = polypropylene
PTFE = polytetrafiuorethylene

3. Cat 60 to 80% of Cpnay; AT from +20 °C to upper category temperature.

March 1985 w (



2222 808
@ 10 mm

Film dielectric trimmers
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2222 808

@ 10 mm
ROUND HEAD EXTENDED HEXAGONAL HEAD
- 825 - g2 -
0,7 _.l 0,6 v
¢ | 1
5' —
f E'] ! 1
—
11 15,3_9 '
max ...\/// L N J

! — 1 - | !
rotor (2x) 1,15 max E

I+
~— O
o

—
stator

<«— 5,85+ 0,2 — 7269862.1
21,6 l‘ 10 -
- - - 5 >
f\o ~ ~
N\
R / * \
1 ° - - + -
PN
' /
N\
—+113 \l/
DETAIL Z ! - 5
o
turned 90 I 1) ¥ 0,65
(i 4 ’10,2
7293435 N 0,5 S- ‘@‘ —_—
06+0,1 *+0,15 72613761

Fig.2 Hole pattern; R = rotor, S = stator.
Fig.1 Version with vertical spindle; The large hole is for bottom adjustment;
hole pattern 5 mm x 10 mm. diameter determined by user’s requirements.
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Film dielectric trimmers 2222 808
@ 10 mm

ROUND HEAD EXTENDED HEXAGONAL HEAD
- 825 |~ 1 - @2 |~

0,7 "l 0,6 ]

v EL’ A

\ I

3.
o
x
4\
7
—

Y
4 z
+05 \
‘ rotor (2x)
] ‘ — - stator
»1 3102 = 1,15 max

] 7261377.3
<— 585+ 0,2—
| —— § ——
#16 ! |
R@_ _@R
“‘F A G
25 7N
! v __.(.. 4
\ /
\\ // i
DETAIL Z - P ] Vo T
turned 90° 0,85
H ——_?—-—* max S- . o
| |- 0'5 | l 72613751
7269868.1 06+0,1 *+0,15 —113 e

Fig.4 Hole pattern; R = rotor, S = stator.
Fig.3 Version with vertical spindie; The large hole is for bottom adjustment;
hole pattern 7,5 mm x 5 mm. diameter determined by user’s requirements.
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2222 808
@ 10mm

ROUND HEAD
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Fig.5 Version with horizontal spindle.
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Fig.6 Hole pattern; R = rotor, S = stator




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.

- 33—

g17+01

06+02 07+01
) 0’

k JF

Fig.7.

%’F

3
5

T

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.
I 6uly 1989

39



2222 808
@ 10 mm

TESTS AND REQUIREMENTS

IEC418-1 |EC68

clause test test procedure requirements
method
4.2 method of method A
mounting
14 capacitance after T.C. AC/C < 1,5%:; < 1%
drift measurement for Crax > 50 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 < 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

March 1985\ (



Film dielectric trimmers

TESTS AND REQUIREMENTS(continued)

2222 808
@ 10 mm

IEC418-1 IEC68

clause test test procedure requirements
method
26 climatic AC/C < 3%:; < 6% for
sequence Cmax = 80 pF
tan 8 < 15x 104
< 85x 104 for
Crax > 80 pF
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 1cycle, 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 2 to 35 mNm
265 damp heat 1cycle, 24 h,
accelerated +40°C,95to
remaining cycles 100% R.H.
27 Ca damp heat 21 days, +40°C, AC/C < 3%; < 8,5%for
steady state 90 to 95% R.H. Crax = 100 pF
tan § < 20x 104;
< 70x 104
for Crax. > 80 pF
Rins > 10 000 MQ
rotor contact R < 10mQ
voltage proof 500V for 1 min
visual no mechanical
examination damage
operating torque 2 to 35 mNm
29 endurance 10 cycles AC/C < 1%
291 mechanical
AC/C after
axial thrust < 0,4%
rotor contact R < 10mQ
voltage proof 500V for 1 min
visual no mechanical
examination damage
operating torque 1,5 to 37 mNm
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2222 809 050

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 0.5/2 to 2/18 pF
Rated voltage (DC) 300V

Housing diameter

Climatic category (IEC 68)
Related specification

6 mmx 8 mm x 9 mm
40/125/21
IEC418-1 and 4

Selection chart
Vertical spindle, top and bottom adjustment.

value (pF) round head hex. head
Cmin/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.
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2222 809 050

MECHANICAL DATA

Outlines see Fig.1
Effective angle of rotation 180°
Operating torque
Cmax = 3.5pF 110 15 mNm
Cmax = 10 and 18 pF 2.5 t0 20 mNm
Maximum axial thrust (AC < 0.3% of Cpyyax) 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 mQ2
Insulation resistance between stator and rotor min. 10000 M2
Category temperature range —40to + 125 °C
Climatic category (IEC 68) 40/125/21
Minimum storage temperature —550C
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J L 2222 809 050

Film dielectric trimmers
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2222 809 050 J L

—22
0,5min

9max o : =N L , ---h
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0,5 '
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turned 90°

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

2222 809 050
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Fig.2 Trimmers 2222 809 05 .
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.. series, hex. head.
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2222 809 050

<+— 5,08 —>|

1

TG IR v

' S /TIN
2,80, -{B- 1,3 (2x)
v NS . A

7283303 _.l 1.9 I<_
k)
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.

-~—g3—»

¢1,7+0,1

- 0
lﬂ"#gﬂ
N
] T
r‘—r"F |
)

+0,2
06 0

E.N—b
3

‘/‘!/\—) 7269859

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. Cpp,5x and is also subjected to the full test voltage. See also note under
survey of variable capacitors.
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Film dielectric trimmers

2222 809 050

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:
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
2350C, 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. 10 to 55 Hz, = AC/C <0.2%
ampl. 0.35 mm no mechanical
1.5h damage

I ﬁuly 1989
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2222 809 050

TESTS AND REQUIREMENTS (continued)

1IEC418-1 IEC68
clause test test procedure requirements
method
26 climatic AC/C <2.5%
sequence
tan 6 (< 18 pF) <10x 10**
(= 18 pF) <40x 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, +4009C, 95 to
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 +400°¢C, 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) <25x 10
Rins = 10000 M2
rotor contact R <5mQ
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 <5mQ
voltage proof 600V for 1 min
visual no mechanical
examination damage
operating torque 1to 20 mNm
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DEVELOPMENT DATA
This data sheet contains advance information and 2222 81 1

specifications are subject to change without notice.

FILM DIELECTRIC TRIMMERS

® High temperature resistance type
® For professional application

QUICK REFERENCE DATA

Cmax 5to 20 pF
Rated voltage (DC) 300 vV

Climatic category (IEC 68) 40/125/21
Related specification IEC418-1 and 4

Selection chart
PTFE, 5 mm pitch, round head. Top adjustment with cross slot.

Value (pF) Catalogue number
5 2222 811 00508
10 2222 811 00109
15 2222811 00159
20 2222 811 00209

DESCRIPTION

The trimmer consists of an enclosed plastic housing of high temperature resistance material, a brass
rotor and plated brass stator with a PTFE film as the dielectric. In addition there is a plastic actuating
cross-siot and a position indicator for top adjustment only. The colour of the cover plate indicates the
nominal C value.

The stator vanes 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.
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2222 811

MECHANICAL DATA

Effective angle of rotation

Operating torque

Maximum angle thrust (C < 0.3% of Cypax)
Mass

Mounting

The trimmer can be mounted on printed-circuit boards with hole
diameter min. 1.256mm.

Soldering condition: max. 260 °C, max. 10s.

ELECTRICAL DATA

Rated voltage (DC)

Test voltage (DC) for 1 min.
Insulation resistance

Tan § at Cppyax x 1074, 1 MHz
Temperature coefficient
Category temperature range
Minimum storage temperature

180 °C

1to 20 mNm
2N
approx.0.5g

300 V

600 V

min. 10000 MS2
<10

—250 + 200 x 10°¢
—40 to + 125 °C
—550C
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J L 2222 811

Film dielectric trimmers

ovlL uaaib ooy 00 ¥ 052~ 0zs oS 0Z/v 60200 L18 zZee 0z
ovl an|q 00S 00Z ¥ 052— 0zs oLs GL/SC 65100 L18 Zzee Gl
ovlL mojjah 059 00Z  052— 0zs oLs oLz 60100 L 182222 ol
ovlL Ao1b 0001 00Z ¥ 052— 0zs oLs G6/q'L 80500 L 18 zzZe S
ZHI ZHN  ZHW 4d 4d

Xeuly ool l ZH 00T 18

Aiuenb aseq e XBWn -y
mc_v_oma jo wm._u— v.O—. X XNEO :_EU.XNE XMEO
153]|ews 1nojod ‘ujw *440909 "dwal 1e Q uel paajuesenb Jaquwinu anbojeied ELIVEIETES]
L 9|qeL

V1va LNIWdO13A3a

53

(July 1989




2222 811
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Fig.1 Trimmers 2222 811 series.

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. Cmax and is also subjected to the full test voltage.
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Film dielectric trimmers

2222 811

DEVELOPMENT DATA

TESTS AND REQUIREMENTS

IEC418-1 |IEC 68 test procedure requirements
clause test
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 end and
% h at upper
category temp.

23 T soldering
Ta solderability solder bath good wetting
immersion 3 mm, no mechanical
23560C, 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. 10 to 65 Hz, AC/C <0.2%
ampl. 0.75 mm no mechanical
1.5h damage
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TESTS AND REQUIREMENTS (continued)

IEC 418-1 IEC68 test procedure requirements
clause test
method
26 climatic AC/C <2.5%
sequence
26.1 B dry heat 16 h at upper Tan § <60x 10*
category temp. Rins = 10000 M2
26.2 D damp heat 1 cycle, 24 h, voltage 600 V for
accelerated, +4009¢C, 95 to proof 1 min.
first cycle 100% R.H.
26.3 Aa cold 16 h, —40 °C visual no mechanical
examination damage
26.5 damp heat 1 cycle, 24 h, operating 1 to 20 mNm
accelerated, +400°cC, 95 to torque
remaining 100% R.H.
cycles
27 Ca damp heat 21 days, + 40 °C AC/C < 2.5%
steady state 90 to 95% R.H.
Tan § <10x 10*
Rins > 10000 M
voltage proof 600 V for
1 min.
visual no mechanical
examination damage
operating 1to 20 mNm
torque
29 endurance 10 cycles AC/C < 3%
29.1 mechanical AC/C after
axial thrust +0.3%
voltage 600 V for
proof 1 min.
visual no mechanical
examination damage
operating 1to 20 mNm
torque
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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 2,5/20 to 7/100
differential type 2/12t0 7/150
Rated voltage (d.c.) 200V
Housing dimensions 11 mm x 14 mm x 9 mm
Climatic category (IEC 68) 40/125/21

Related specification 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 alonglife 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 Dimensions in mm
Outlines See Fig.1
Effective angle of rotation 180°
Operating torque 1,5t0 25 mNm
Maximum axial thrust (AC <0,3% of C.x) 2N
Mass
single-stator type approx. 2,3 g
differential type approx. 2,9 g

Mounting

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

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

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

ELECTRICAL DATA; see also Table 1

Rated voltage (d.c.) 200V

Test voltage (d.c.) for 1 min. 400V

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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marking .
(=13 |
T_ {1 — { $__ ﬁ? AW
206"8" (] 5:*, f}, .
og' ::, [=](=) g_ J
413 1 s e o M1 R IrYr mai |
==l - o3y -
b \
(=)
115 s 8.5 [aepth or sot 08
« 9'2 max L‘iO,SA 7252350.6
Fig.1.
0254 I<— 3,81 — 9
; S
I A\
|
. 1]
Rf\ | RAS 13
A% | \u%x)
|
T
SN 1
T 1 .
| nsaes 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 capacitoris tested for minimum C,,,, and is also subjected to the full test voltage. See also Note
under Survey of variable capaditors.
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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%
of2N
21 robustness of
terminations:
211 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 55Hz, AC/C < 0,25%
ampl. 0,35 mm, no mechanical
1,5h damage

w (March 1985

61



2222 809 070..

TESTS AND REQUIREMENTS (continued)

IEC418-1 |ECE8

clause test test procedure requirements
method
26 climatic AC/C < 3%
sequence
tand < 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 1cycle, 24 h, voltage proof 400 V for 1 min
accelerated, +40°C,95t0
first cycle 100% R.H. visual no mechanical
examination damage
26.3 Aa cold 16h, —40°C
operating torque  1,5to 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 3 < 10x 104
Rins > 10 000 MQ
rotor contact R < 10mQ
voltage proof 400 V for 1 min
visual no mechanical
examination damage
operating torque  1,5to 35 mNm
29 endurance 25 cycles AC/C < 0,3%
29.1 mechanical
AC/C after
axial thrust < 0,3%
rotor contact R < 10mQ

voltage proof

visual
examination

operating torque

400 V for 1 min

no mechanical
damage

1to 50 mNm
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FILM DIELECTRIC TRIMMERS

e High temperature type

® Housing dimensions 10mm x 11 mm x 11 mm

® For basic grid of 2,54 mm

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

QUICK REFERENCE DATA

Chin/ Cmax 4/40 pF and 5/60 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

c:min/Cmax

vertical

spindle
pF round head; top + bottom adjustment
4/40 2222 809 08002
5/60 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 along 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
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 Cay)

Mass

Mounting

Dimensions in mm

See Fig.1
180°

210 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

March 1985



J l 2222 809 080..

Do G2} + 0102+ WOl 1V %0 J0 008 030918 D 2

-augjAyresonpeteifiod = 341d I

| 8|qe] 0} S8JON

0L an|q oSt 0SL¥0S2— 62> oL> 341d wonoq+doy puno. [eDILIBA €0080 1S/S

0.  Mmojeh (VA3 0SLF052— G2> oL> 341d wonoq+doy punou 1eOILIBA 20080 L81v

ZHN A/e-0L  ZHW ZHN Aq 4d

ey (2eiou) 001 I (1 @10U) pamoljo} ZHX 002 18

fmnuenb 10p e 608 2222 eUg ujw
Bupjoed jo sey ‘4900 y-01 X X4 wiy apow peay Jaquinu uillA -xew
1S9jlewWS  JNOJOD ‘ujw ‘dwa} jeQue; ou}09|9Ip juswisnipe Jo adeys ajpuids ‘jeo pesjuesenb

1 alqel

65

( March 1985




2222 809 080. J L

A-A 4ﬁ2,5

Of 06
[] [ ]
2 1
— :
1max — — - = :
sprue # RN
\
‘ L q Y, ]
). ‘ ~
|H w0 UEA|l=U
4*05(3x) 0,8min (4x)
colour dot {
z see table1/ W
| | \—
stator/ *+——7,62202—» rotor (2x) 175max
25402 |<—
I/ i o | N
(;-:) T ‘ {7._;‘. - 816
0 '/ ” ///:_1 ::‘://‘??\I . _
Ny ’jT\ 2 NF
’I/ /I/‘ ’,’ \\\ .\“\ |
' 1] \ \
105max 10 max 3 —{- it—it — —HE—IF T 508£02 y
; \ W \ // :/’/ l ?ET‘:;OZ L ] ¥ *085
A ‘\ \\\ ~ ,’/ { urn ° ’
- :: \\ ‘\‘:\ : I’ AN é}, 1 ) N T* 015—; max
: \\\\ \::::-‘—::::\’(v/ 7299537.3 7269858.1 06+0,1 iO’,15
s \\\\_‘_‘I’: s "‘I -
! @l__l M J J
L4,8t0,2—>
e—————109max—
0 2,54 Fig.1.
I ) R
i Ja R
[ I
1,3 (3x) 1 +
r___\J \ / l
' \ﬁ_/ R .
D Fig.2 Hole pattern; the large hole is necessary only if
A\
72833044 - - - _J bottom adjustment is to be used. R = rotor, S = stator.
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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.3.

- 3 —>

@ 1,7+0,1

-»> 0 =
+0,1
JT Ti
2 |
min 4 I '

-
)

‘/JC 7269859

Fig.3.

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 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 < 0,2%
of 2N
21 robustness of
terminations:
21.1 Ua tensile 1N
212 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, i0s damage
24 Eb impact 4000 + 10 bumps, AC/C < 0,5%
bump 40g,6 ms no mechanical
damage
25 Fc vibration freq. 10to 556 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 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 1cycle, 24 h, voltage proof 600 V for 1 min
accelerated, +40°C, 9510
first cycle 100% R.H. visual no mechanical
examination damage
26.3 Aa cold 16 h, —40°C
operating torque  1to 20 mNm
26.5 damp heat 1cycle, 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 3 < 10x 104
Rins > 10 000 MQ
rotor contact R < 5mQ
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 < 5mQ

voltage proof

visual
examination

operating torque

600 V for 1 min

no mechanical
damage

110 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

1,4/5,5t0 2/18 pF
300V
8mmx 9 mmx 10 mm
40/125/21

IEC 418-1and 4

Selection chart

catalogue number

Cmin/Cmax

vertical vertical

spindle spindie

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 along life 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
Cmax = 5,5 pF 1to 15 mNm
Cmax = 9and 18 pF 2,5 t0 20 mNm
Maximum axial thrust (AC <0,3% of Cay) 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. 500V

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 —-55°C
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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.

@17+01
-

+01

06 +8’2 0,7(!)
AR

-

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 capacitor is tested for minimum C,,,, and s also subjected to the full test voltage. See also Note
under Survey of variable capacitors.
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2222 809 090..

IEC418-1 IEC68
clause test test procedure requirements
method
4.2 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 55Hz, AC/C < 0,3%
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 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  1t0 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 g < 10x 104
Rins > 10 000 MQ
rotor contact R < 5mQ
voltage proof 500 V for 1 min
visual no mechanical
examination damage
operating torque  1to 20 mNm
29 endurance 25 cycles AC/C < 3%
29.1 mechanical
AC/C after
axial thrust < 0,3%
rotor contact R < 5mQ

voltage proof

visual
examination

operating torque

500 V for 1 min

no mechanical
damage

1t0o 20 mMNm

78

March 1985



DATA HANDBOOK SYSTEM



DATA HANDBOOK SYSTEM

Our Data Handbook System comprises more than 60 books with specifications on electronic
components, subassemblies and materials. It is made up of six series of handbooks:

INTEGRATED CIRCUITS

DISCRETE SEMICONDUCTORS

DISPLAY COMPONENTS

PASSIVE COMPONENTS*

PROFESSIONAL COMPONENTS**

MATERIALS*

The contents of each series are listed on pages iii to viii.

The data handbooks contain all pertinent data available at the time of publication, and each is revised
and reissued periodically.

When ratings or specifications differ from those published in the preceding edition they are indicated
with arrows in the page margin. Where application is given it is advisory and does not form part of the
product specification.

Condensed data on the preferred products of Philips Components is given in our Preferred Type Range
catalogue (issued annually).

Information on current Data Handbooks and how to obtain a subscription for future issues is
available from any of the Organizations listed on the back cover.
Product specialists are at your service and enquiries will be answered promptly.

* Will replace the Components and materials (green) series of handbooks.
** Will replace the Electron tubes (blue) series of handbooks.
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INTEGRATED CIRCUITS

This series of handbooks comprises:

code handbook title
1CO1 Radio, audio and associated systems
Bipolar, MOS
1C02a/b Video and associated systems
Bipolar, MOS
1C03 ICs for Telecom
Bipolar, MOS
Subscriber sets, Cordless Telephones
1C04 HE4000B logic family
CMOS
1C05 Advanced Low-power Schottky (ALS) Logic Series
1C06 High-speed CMOS; PC74HC/HCT/HCU
Logic family
1co7 Advanced CMOS logic (ACL)
1C08 ECL 10K and 100K logic families
ICO9N TTL logic series
1C10 Memories
MOS, TTL, ECL
IC11 Linear Products
IC12 12C-bus compatible ICs
IC13 Semi-custom
Programmable Logic Devices (PLD)
IC14 Microcontrollers
' NMOS, CMOS
IC15 FAST TTL logic series
Supplement
to IC15 FAST TTL logic series
IC16 CMOS integrated circuits for clocks and watches
1C17 ICs for Telecom
Bipolar, MOS
Radio pagers
Mobile telephones
ISDN
1C18 Microprocessors and peripherals
IC19 Data communication products
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DISCRETE SEMICONDUCTORS

This series of data handbooks comprises:

current new

d itl
code code handbook title

S1 SCO01 Diodes
High-voltage tripler units

S2a SC02*  Power diodes
S2b SC03*  Thyristors and triacs
SC04 Small-signal transistors
SC05 Low-frequency power transistors and hybrid IC power modules

SCo7 Small-signal field-effect transistors

SC08 RF power transistors
SC09 RF power modules

S7 SC10 Surface mounted semiconductors
S8a SC11*  Light emitting diodes
S8b SC12 Optocouplers

S3

S4a

S4b SC06 High-voltage and switching power transistors
S5

S6

S9 SC13* PowerMOS transistors
S10 SC14 Wideband transistors and wideband hybrid IC modules
S11 SC15 Microwave transistors

§$15**  SC16 Laser diodes
$13 SC17 Semiconductor sensors
S14 SC18*  Liquid crystal displays and driver ICs for LCDs

* Not yet issued with the new code in this series of handbooks.
** New handbook in this series; will be issued shortly.
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DISPLAY COMPONENTS

This series of data handbooks comprises:

current new

code code handbook title

T8 DCO1 Colour display components

T16 DC02 Monochrome monitor tubes and deflection units
Cc2 DCO03* Television tuners, coaxial aerial input assemblies
c3 DC04* Loudspeakers

C20 DCO05*

* These handbooks are currently issued in another series; they are not yet

Wire-wound components for TVs and monitors

issued in the Display Components series of handbooks.
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PASSIVE COMPONENTS

This series of data handbooks comprises:

gurrent  NeW - andbook title

code code

c14 PAO1 Electrolytic capacitors; solid and non-solid
c1 PA02 Varistors, thermistors and sensors

Cc12 PAO3 Potentiometers and switches

Cc7 PAO4 Variable capacitors

C22 PAO5* Film capacitors

C15 PAO6* Ceramic capacitors

Cc9 PAO7* Piezoelectric quartz devices

Cc13 PAO8*  Fixed resistors

vi
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PROFESSIONAL COMPONENTS

This series of data handbooks comprises:

current  NeW  pandbook title

code code

T1 * Power tubes for RF heating and communications

T2a * Transmitting tubes for communications, glass types

T2b * Transmitting tubes for communications, ceramic types

T3 PCO1** High-power klystrons

T4 * Magnetrons for microwave heating

T5 PC0O2** Cathode-ray tubes

T6 PCO3** Geiger-Miiller tubes

T9 PC04** Photo and electron multipliers

T10 PC05 Plumbicon camera tubes and accessories

T11 PC06 Circulators and Isolators

T12 PCO7 Vidicon and Newvicon camera tubes and deflection units

T13 PC08 Image intensifiers

T15 PC09** Dry reed switches

Cc8 PC10 Variable mains transformers; annular fixed transformers
PC11 Solid state image sensors and peripheral integrated circuits

* These handbooks will not be reissued.
** Not yet issued with the new code in this series of handbooks.

May 1989
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MATERIALS

This series of data handbooks comprises:

current new

code code handbook title

c4} MAO1*  Soft Ferrites

C5
c16 MAO2** Permanent magnet materials
c19 MAO3** Piezoelectric ceramics

* Handbooks C4 and C5 will be reissued as one handbook having the new code
MAO1.

** Not yet issued with the new code in this series of handbooks.
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Philips Components — a worldwide group of companies

Argentina: PHILIPS ARGENTINA SA Div. Philips Components,

Vedia 3892, 1430 BUENOS AIRES, Tel. (01) 541-4261.
Australia: PHILIPS COMPONENTS PTY Ltd, 11 Waltham .
Street, ARTARMON, N.S.W. 2064, Tel. (02)439 3322.
Austria: OSTERREICHISCHE PHILIPS INDUSTRIE G.m.b.H.,
UB Bauelemente, Triester Str. 64, 1101 WIEN,
Tel. (0222) 60 101-820.
Belgium: N.V. PHILIPS PROF. SYSTEMS — Components Div., 80

Rue DesDeux Gares, B-1070 BRUXELLES, Tel. (02) 5256 111.

Brazil: PHILIPS COMPONENTS (Active Devices): Av. Brigadeiro
Faria Lima, 1735-SA0O PAULO-SP, Tel. (011) 211-2600.
PHILIPS COMPONENTS (Passive Devices & Materials): Av.
Francisco Monteiro, 702-RIBEIRO PIRES-SP,

Tel. (011) 459-8211.

Canada: PHILIPS ELECTRONICS LTD., Philips Components,
601 Milner Ave., SCARBOROUGH, Ontario, M1B 1M8,

Tel. (416) 292-5161.

Chile: PHILIPS CHILENA S.A., Av. Santa Maria 0760,
SANTIAGO, Tel. (02) 7738 16.

Colombia: IPRELENSO LTDA., Carrera 21 No. 56-17, BOGOTA,
D.E., P.O. Box 77621, Tel. (01) 24976 24.

Denmark: PHILIPS COMPONENTS A/S, Prags Boulevard 80,
PB1919, DK-2300 COPENHAGEN S, Tel. 01-54 1133.

Finland: PHILIPS COMPONENTS, Sinikalliontie 3, SF-2630
ESPOO HELSINKI 10, Tel. 358-0-50261.

France: PHILIPS COMPOSANTS RTC-COMPELEC, 117 Qual du
Président Roosevelt, 92134 ISSY-LES-MOULINEAUX Cedex,
Tel. (01) 40938000.

Germany (Fed. Republic): VALVO, UB Bauelemente der Philips
G.m.b.H., Valvo Haus, Burchardstrasse 19, D-2 HAMBURG 1,
Tel. (040) 3296—0

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

Tel. (01) 4894339/4894 911.

Hong Kong: PHILIPS HONG KONG LTD., Components Div.,
15/F Philips Ind. Bldg., 24-28 Kung Yip St., KWAI CHUNG,
Tel. (0)-4245121.

India: PEICO ELECTRONICS & ELECTRICALS LTD.,
Components Dept., Band Box Building, 254-D Dr. Annie
Besant Rd., BOMBAY - 400025,

Tel. (022) 4930311/4930590.

Indonesia: P.T. PHILIPS-RALIN ELECTRONICS, Components
Div., Setiabudi Il Building, 6th FI., Jalan H.R. Rasuna Said
(P.O. Box 223/KBY) Kuningan, JAKARTA 12910,

Tel. (021) 517995.

Ireland: PHILIPS ELECTRONICS (IRELAND) LTD., Components
Division, Newstead, Clonskeagh, DUBLIN 14
Tel. (01) 693355. )

Italy: PHILIPS S.p.A., Philips Components, Piazza IV Novembre
3, 1-20124 MILANO, Tel. (02) 6752.1.

Japan: PHILIPS K K. Philips Components Division, Philips Bldg
13-37, Kohnan 2-chome, Minato-ku, TOKYO (108),

Tel. (03) 740 5028.

Korea (Republic of): PHILIPS ELECTRONICS (KOREA) LTD.
Components Division, Philips House, 260-199 Itaewon-dong,
Yongsan-ku, SEOUL, Tel. (02) 794-5011.

Malaysia: PHILIPS MALAYSIA SDN BHD, Components Div., 3
Jalan SS15/2A SUBANG, 47500 PETALING JAYA,

Tel. (03) 7345511,

Mexico: PHILIPS COMPONENTS, Paseo Triunfo de la
Republica, No 215 Local 5,Cd Juarez CHI HUA HUA
32340 MEXICO Tel.(16) 18-67-01/02.

Netherlands: PHILIPS NEDERLAND, Marktgroep Philips
Components, Postbus 90050, 5600 PB EINDHOVEN,

Tel. (040) 783749.

New Zealand: PHILIPS NEW ZEALAND LTD., Components
Division, 110 Mt. Eden Road, C.P.O. Box 1041, AUCKLAND,
Tel. (09) 605-914.

Norway: NORSK A/S PHILIPS, Philips Components, Box 1,
Manglerud 0612, OSLO, Tel. (02) 6802 00.

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

Tel. (021) 725772.

Peru: CADESA, Av. Pardo y Aliaga No. 695, 6th Floor, San Isidro,
LIMA 100, P.O. Box 5612, Tel. (014) 707080.

Philippines: PHILIPS INDUSTRIAL DEV. INC., 2246 Pasong
Tamo, P.O. Box 911, Makati Comm. Centre,

MAKATI-RIZAL 3116, Tel. (02) 868951 to 59.

Portugal: PHILIPS PORTUGUESA S.A.R.L., Av. Eng. Duarte
Pacheco 6, 1009 LISBOA Codex, Tel. (019) 6831 21.

Singapore: PHILIPS SINGAPORE, PTE LTD., Components Div.,
Lorong 1, Toa Payoh, SINGAPORE 1231, Tel. 3502000.

South Africa: S.A. PHILIPS PTY LTD. Components Division,
JOHANNESBURG 2000, P.O. Box 7430.

Spain: PHILIPS Components, Balmes 22, 08007 BARCELONA,
Tel. (03) 30163 12.

Sweden: PHILIPS Components, A.B., Tegeluddsvégen 1,
S-115684 STOCKHOLM, Tel. (0)8-7821000.

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

Tel. (01) 4882211.

Taiwan: PHILIPS TAIWAN LTD., 150 Tun Hua North Road,

P.O. Box 22978, TAIPEI, Taiwan, Tel. (02) 71 20500.

Thailand: PHILIPS ELECTRICAL CO. OF THAILAND LTD.,

283 Silom Road, P.O. Box 961, BANGKOK,
Tel. (02) 233-6330-9.

Turkey: TURK PHILIPS TICARETA.S., Philips
Components, Talatpasa Cad. No. 5, 80640
LEVENT/ISTANBUL, Tel. (01) 17927 70.

United Kingdom: PHILIPS COMPONENTS LTD., Mullard
House, Torrington Place, LONDON WC1E 7HD,

Tel. (01) 5806633.

United States: (Colour picture tubes — Monochrome & Colour
Display Tubes) PHILIPS DISPLAY COMPONENTS
COMPANY, 1600 Huron Parkway, P.O. box 963, ANN ABOR,
Michigan 48106, Tel. 313/996-9400.

(IC Products) SIGNETICS CORPORATION, 811 East Arques
Avenue, SUNNYVALE, CA 94088-3409, Tel. (408) 991-2000.
(ﬁasswe Components, Discrete Semiconductors, Materials
and Professional Components) PHILIPS COMPONENTS,
Discrete Products Division, 2001 West Blue Heron Bivd.,
P.O. Box 10330, RIVIERA BEACH, Florida 33404,

Tel. (407) 881-3200.

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

Venezuela: MAGNETICA S.A,, Calle 6, Ed. Las Tres Jotas,
CARACAS 1074A, App. Post. 78117, Tel. (02) 2417509.

Zimbabwe: PHILIPS ELECTRICAL (PVT) LTD., 62 Mutare Road,
HARARE, P.O. Box 994, Tel. 47211.

For all other countries apply to: Philips Components Division,
International Business Relations, P.O. Box 218, 5600
MD EINDHOVEN, The Netherlands, Telex 35000 phtcnl
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