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PREFACE

All dimensions on drawings are in mm unless otherwise indicated. According to the S.I. units the
symbol K (kelvin) is used instead of °C in combinations such as K/W. Also AT is in K. Atmospheric
pressure is given in kPa instead of millibars, mm Hg etc. 1000 mbar = 100 kPa (= 1000 hPa).

For easy reference, type numbers (such as CRC10) are at the top of each page. Order should, however,
always state the 12-figure catalogue number.

Some devices are labelled “MAINTENANCE TYPE". These are available for equipment maintenance
but no longer recommended for equipment production.

Devices labelled “OBSOLESCENT TYPE" are available until stocks are exhausted.

Besides the types mentioned in this book we may be able to supply special versions. In that respect
your supplier should be consulted.



GENERAL

INTRODUCTION

There are two main styles in our range of potentiometers: Preset and Control.

Preset potentiometers (trimming potentiometers) are designed for eliminating circuit tolerances

during the assembly of electronic equipment or the readjustment of electronic equipment at a later
stage. The preset types are subdivided into single and multiturn potentiometers. The single turn range
includes cermet and carbon versions, open, enclosed or sealed versions. The multiturn range has carbon
open versions and cermet sealed versions. A special series of single turn versions comprises cermet
elements combined into networks for high voltage adjustment applications.

Preset:

OCP10 series, open carbon preset, 0,1 W, dimensions approx. 10 x 10 mm

* OCP14 series, open carbon preset, 0,2 W, dimensions approx. 14 x 17 mm

* OCP18 series, open carbon preset, 0,25 W, dimensions approx. 18 x 20 mm
OMP10 series, open cermet preset, 0,5 W, dimensions approx. 10 x 12 mm
ECP10 series, enclosed carbon preset, 0,1 W, dimensions approx. 10 x 12 mm
EMP10 series, enclosed cermet preset, 0,5 W, dimensions approx. 10 x 12 mm
EMPO6 series, sealed cermet preset, 0,5 W, dimensions approx. 10 x 12 mm
CMP10/20/40 series, open multiturn carbon preset

MMPOQ9 series, sealed cermet preset, 0,5 W, dimensions approx. 10 x 10 mm
MMP20 series, sealed cermet preset, 0,5 W, dimensions approx. 19 x 7 mm

Focus metal glaze preset potentiometers are designed for preset control of focus and screen voltages of
picture tubes.

Focus:

*

FMP-ST solder tag series, dimensions approx. 29 x 58 mm
FMP-CR conductive rubber series, dimensions approx. 29 x 60 mm
FMP-MCS microslot series, dimensions approx. 29 x 48 mm
FMP-DSB diode split box series, dimensions approx. 29 x 61 mm

*
*

*

Control potentiometers are designed for general, frequent, voltage or resistance adjustment in electronic
equipment. They are subdivided into slide, rotary, multiturn types; the rotary versions having carbon or
cermet resistance elements.

Control:

*

CRC10 series, carbon rotary, 0,1 W (lin), or 0,05 (log), dimensions approx. 10 x 12 mm,

single without switch

CRC12 series, carbon rotary potpack, single and tandem types with or without switch, with or
without spindle. Also dual types, dimensions approx. 17 x 22 mm

CRC16 series, carbon rotary, 0,1 W (lin), or 0,05 (log), diameter approx. 16 mm, single and tandem
types, with or without switch.

CRC17 series, carbon rotary potpack, single and tandem types with or without switch, with or
without spindle. Also dual types, dimensions approx. 17 x 22 mm

CRC23 series, carbon rotary, 0,25 W (lin) or 0,125 (log), diameter approx. 23 mm, single, without

switch
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CSC25 series, carbon slide, 25 mm stroke, lin and log single types. dimensions approx:
435x9x 5 mm

CSC40 series, carbon slide, 40 mm stroke, single types. dimensions approx. 68 x 16 x 10,2 mm
CSC60 series, carbon slide, 60 mm stroke, single types. dimensions approx. 87 x 16 x 10,2 mm
CMC10/20/40 series, carbon multiturn control (data sheets to follow shortly after publication of
this handbook)

MRC12 series, metal glaze (cermet) rotary potpack, single and tandem types, with or without
spindle, dimensions approx. 12 x 13 mm

MRC17 series, metal glaze (cermet) rotary potpack, single and tandem types, with or without
spindle. Also dual types, dimensions approx. 17 x 22 mm

MRC23 series, metal glaze (cermet) rotary, 5 W, diameter approx. 23 mm, single without switch

SEE ALSO TYPE SELECTION ON PAGE 11

TERMS AND DEFINITIONS

Preset potentiometers — Potentiometers of simple construction, either open or enclosed. Designed for
a limited number of wiper movements, i.e. for trimming, adjusting or readjusting electronic circuits.
Generally an adjusting tool is required. Important characteristics are precise adjustability (settability)
and good stability of the set value.

Control potentiometers — Potentiometers of more complicated construction, with or without spindle
(rotary types) or with slider (straight line action types). Mechanical and electrical design permit a large
number of wiper movements.

Resistive element — The resistance element of a potentiometer.

Carbon potentiometers — Preset or control potentiometers comprising a resistive element of a special
carbon composition, fixed to a resin bonded substrate.

Cermet potentiometers — Preset or control potentiometers comprising a metal-glaze resistive element
on a ceramic substrate. Designed for high ciassed industriail applications.

Rotary type potentiometers — Preset or control potentiometers with a rotary action.
Slide carbon potentiometers — Slider type control potentiometers with a straight line action.
Single potentiometers — Control potentiometers comprising one resistive element.

Tandem potentiometers — Control potentiometers comprising two resistive elements,
operated by one spindle or slider.

Dual potentiometers — Rotary type control potentiometers comprising two resistive elements,
operated by separate concentric spindles.

Single turn potentiometers — Rotary type preset or control potentiometers with a mechanical angle of
rotation smaller than 3600°.
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Multiturn potentiometers — Rotary type preset or control potentiometers with a rotary operation up
to 40 rotations. Preset types comprise a straight line resistive element operated by knob or gear wheel.
Control types comprise a reduction gear on the rotary action. Designed for fine resistance adjustment.
Modular potentiometers — Compact rectangular shaped rotary type control potentiometers, custom
built from a number of basic elements, either with or without spindle or provided with a snap-in
facility for customized operating devices.

Focus potentiometers — Special unit with or without Vg2 control to adjust the focus voltage of
picture tubes.

Connection is either by soldering or by conductive rubber.

Mains or battery switches — Rotary or push-pull switches fitted to the potentiometers and usually
operated by the spindle.

Test switches — Separate switches for screwdriver or knob operation in testing procedures.
Bandswitches — For bandswitching, in combination with preset multiturn carbon potentiometers.
Wiper — Moving contact of rotary type potentiometers.

Slider — Moving contact of slider type potentiometers.

Resistance range — Range of maximum nominal resistances.

Rated resistance (R;) — The resistance value marked upon the potentiometer .

Change of resistance — The irreversible change of resistance after a specified test, expressed as a
percentage of the initial resistance.

Total resistance (Rac) — The resistance measured between the end-terminals a and ¢ (Fig. 1). Also
Rtot or Rtotal-

Nominal resistance (Rhom) — Nominal value of the resistance between the end terminals a and ¢
(Fig. 1), the moving contact b at end-stop position.

7286004.1A Fig. 1 Designation of terminals.

T O—»
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Resistance law — The relationship of the output ratio Vap/Vac to the mechanical position of the
moving contact.

100 7261007.2
resistance A 1/‘ //
(%)80 | / Fig. 2 Some typical
t resistance laws.
)74 | -/
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H . S
/ / 1 ! //// H = logarithmic with tap
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20 /, / |1 = balance
|
i

. ! E/F(FH)I
0 50 wiper position (%) 100

Terminal resistance — Minimum resistance which can be obtained between the termination connected
to the moving contact b and any other termination. (Fig. 3).

Residual resistance — The resistance between either end termination a or ¢ and the termination
connected to the moving contact b when the moving contact is set against the relevant end stop. (Fig. 3).

Resistance at the tap — Minimum resistance between the tap terminal d and the resistive element.
Contact resistance CR — Resistance between resistive element and moving contact.

Contact resistance variation (CRV) — Change of resistance between the resistive element and the
moving contact when it is moved at a defined speed, expressed as a percentage of Rnom -

Contact resistance moving (CRM) — Contact resistance when a moving contact is moved at a defined
speed.

Maximum attenuation — Maximum value of the attenuation when the potentiometer is used as an
attenuator (see Fig. 3).

Attenuation — The reciprocal of the output ratio, in dB.
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Rac

Rg !

a o—]

+Hoc

Re RO tap

7261006.1 A

Fig. 3 Diagram of potentiometer; spindle in fully counter-clockwise position.
Residual resistance: (Rg + R¢) §2.

. . Vab
Maximum attenuation: 20 log —— dB.

ac
(The value of R is negligible.)

Maximum dissipation (Pm3x) — Maximum amount of power which can be dissipated at a given ambient
temperature, when the potentiometer is continuously loaded between the end terminals a and ¢ (Fig. 1)
and mounted on a steel panel of 100 x 100 x 1,5 mm by means of a nut (or on a printed circuit board
for types with printed-wiring pins).

Maximum voltage (Empax) — The maximum voltage that may be applied is calculated from maximum
dissipation (Pmgx) and nominal resistance (Rpom):
Emax =V Pmax X Rnom, provided that the limiting element voltage is not exceeded.

Limiting moving contact current — Maximum current that may be passed between resistance element
and moving contact, usually expressed by V' Pmax/Rnom-

Insulation resistance — Resistance measured between interconnected terminals and all other external
metal parts.

Test voltage — Voltage to be applied for one minute between interconnected terminals and other
external metal parts.

Ganging tolerance — Maximum difference between the adjusted resistances of the two sections of a
tandem potentiometer (expressed in dB).

Mechanical angle of rotation — The full extent of the travel of the actuating device of a rotary potentio-
meter between the end stops (Fig. 4).

Effective angle of rotation — That angle throughout which the resistance law of a rotary potentiometer
is applicable (Fig. 4).
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Switching angle — That angle over which the switch of a rotary potentiometer has to be actuated from
the off to the on position, or vice versa (Fig. 4).

Backlash of the rotary switch — That angle over which the spindle of a rotary potentiometer has to be
rotated before actuating the switch from the off to the on position (Fig. 4).

o
o
c
o
o
u
0
o
2
mech. angle
of rotation
effective angle
of rotation
terminal
resistance ____ —
|, |- angle of rotation
backlash | | effective angle of rotation |«
7261004

—»| ; le—— mech.angle of rotation —! 7261005

switching switching backlash
angle angle
Fig. 4a. Fig. 4b.

Backlash of potentiometer with push-pull switch — That angle over which the spindle can be rotated
before it causes any resistance change.

10
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CONTROL POTENTIOMETERS






2322 485 J L CRC10

10 mm CARBON CONTROL POTENTIOMETERS

QUICK REFERENCE DATA

Resistance range (E3-series)

linear law 1 k&2 to 4,7 M2

logarithmic/inverse log. law 2,2kS2to 2,2 MQ
Maximum dissipation at 40 °C

linear law 0,1W

logarithmic/inverse log. law 0,05 W
Temperature coefficient + 500 x 10°5/K
Climatic category, |EC 68-2 25/85/10
DESCRIPTION

These control potentiometers comprise a carbon resistive element on a phenolic paper base. The
actuating device is operated by a custom made plastic knob which can be pressed into an hexagonal
slot in the rotor. The overall width of 9,8 mm allows for high density use with air-gap isolation on a
2,5 mm grid; either horizontal or vertical mounting. The black glass-filled synthetic resin housing is
fire resistant. The potentiometers, which are manufactured and tested fully automatically, offer
stable, high quality performance and can be mounted by automatic insertion machines.

They are designed for video, audio and industrial applications where mechanical and electrical
requirements are not severe and low price is important.

s_|

w

!

R
.

40 |« |[«—10,6£01—

s
o

Fig. 1 Example of a knob for
versions with a hexagonal slot
(cat. no. 4322 052 70710).

l‘—

—»|3+0 1l 7295288

The terminals a and c are the end terminals; b is the central terminal connected to the wiper. All
terminals are snap-in pins for mounting on printed-wiring boards of nominal 1,0 to 1,6 mm thickness,

grid pitch 2,5 or 2,54 mm.
-a c
Fig. 2 Terminal designation.

b
7285818A
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MECHANICAL DATA

[T wiper position ( ]
E:} L—" mark
>
+0,1
12,0 T - - 2 0
+0,2 ?
7,0
1O
) Lo
1,7
c a -— 3,0 + 8'5
c A
1,1 0 —Dj - 1 - |05 T
101 I ‘ :
<—>25 DY 125 - 7296304
( |
( Fig. 3 Verti{ca! mounting.
|
<« 9,8+ 0,2 —
TR N ~
wiper position
H L'/ mark T

7,0 5,0
40,2 l
--—05
| i
Cc a
11 _gq = |l~

7296305

Fig. 4 Horizontal mounting.
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10 mm carbon control potentiometers

—{ [=1,3%0,13
{(3x)
r—TT T
* 4 f
25 | b
S
I v A Y
l‘—'s’o—’l 7285191.1

Fig. 5 Hole pattern for vertical
versions, viewed from component
side.

— +13%013
‘ (3x)
i
T T
T I b l
5,0 t
LA :
t——+ =24
T | NP b
5,0 1 f
I |
| . Yol
| \Tj \” i
L~ | — T — |y
L— 5’0 —-»I 7285192.1

Fig. 6 Hole pattern for horizontal
versions, viewed from component
side.

June 1986
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CRC10

TECHNICAL DATA

Resistance law

Resistance range (E3-series)

Standard tolerance

Rated dissipation at 40 ©C (P,4x) (see Fig. 7)
CRYV, initial and after 10 000 cycles

Limiting element voltage (d.c.)

Limiting wiper current

Minimum effective resistance

Mass

Temperature coefficient in the range —25 °C to 85 °C
Operating torque, ratio max./min. <3

Permissible end-stop torque

Permissible axial load on adjustment slot during 20 s
horizontal versions
vertical versions

Total mechanical angle of rotation
Effective angle of rotation

Settability

Climatic category according to 1EC 68-2

Climatic sequence

Damp heat, steady state, with or
without load, between a and ¢, 10 days

Mechanical endurance (10 000 cycles)

Electrical endurance
(1000 h at 70 ©C, cyclic)

Resistance to soldering heat

Bump and vibration

linear | log./inv. log.
1kQto4,7MQ2| 2,2k to 2,2 MQ
+20% + 20%
0,1W 0,05 W
<1% <2%
150 V
Pmax
Rnom

< 2% of Rycor 10 2,
whichever is greater

06g
+ 500 x 10°5/K
2 to 10 mNm
max. 75 mNm

<20N
<10N
300 + 5°
285 + 50
25/85/10
ARac <10%
Rac
ARac <10%
Rac
ARac <10%
Rac
ARac <10%
Rac
ARac <2%
Rac
ARac < 2%
Rac
ﬂa_b <1%
Vac
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10 mm carbon control potentiometers CRC10

DERATING

Potentiometers covered by this specification are derated from 100% rated dissipation at 40 ©C to zero
dissipation at 85 OC. The dissipation below 40 OC is the rated dissipation.

linear:
100%=0,1W

logarithmic and

inverse logarithmic:

100% = 0,05 W

RESISTANCE

7285193.1

dissipation P/Pppax (%)

- 10~
famb (7C)

Fig. 7 Dissipation as a function of ambient temperature.

Potentiometers covered by this specification are linear, logarithmic and inverse logarithmic.

7296261
100
95 /
R/Rpom /g c
(%) / 4
75 /
55 7 A
45 / /
25 7
%
/Ké B
5
——
0
0 50+ 3 100

effective angle of rotation (%)

Fig. 8 Resistance laws: A = linear; B = logarithmic;
C = inverse logarithmic.

June 1986
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CRC10

MARKING

The potentiometers are marked with the rated resistance, according to IEC62, e.g. 10 k2 = 10 k;
1MQ =1MO.

The package is marked with:

— catalogue number,

— date of production,

— quantity.

PACKAGING

The potentiometers can be supplied in bulk packaging of 1000 in a cardboard box or, especially for
automatic insertion, in anti-static rail packaging of 50 per rail, 20 rails in a box. The outside dimensions
of the rails, which have rubber stops at both ends, are given in Fig. 9.

<1375+ 0,25*>’

)

— A
12,7 7,5
max max
JER |

L——«—— 18,4 max ———»

—'»' -—
3,9+0,25

l«——— 17, Tmax ——>

For horizontal versions. For vertical versions.

2
W

4 7295282.1

Fig. 9 Outlines of the rail packaging.
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10 mm carbon control potentiometers CRC1O

COMPOSITION OF THE CATALOGUE NUMBER

2322485.....
code for version J resistance code
!- linear log. inv.log.
0 = vertical, insulated hexagonal slot 04 = 1 k&2
05 25 45 = 2,2 kQ
06 26 46 = 4,7 kQ
5 = horizontal, insulated hexagonal slot 07 27 47 = 10 k2
08 28 48 = 22 k&
09 29 49 = 47 k2
code tags, packaging 11 31 51 = 100 kQ
|’ 12 32 52 = 220 k&
13 33 53 = 470 k&
00 = snap-in pins, bulk packaging 14 34 54 = 1 MQ
15 35 55 = 2,2 MQ
20 = snap-in pins, rail packaging 16 = 4,7 MQ

| ( June 1986
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CRC 16 SERIES

16 mm CARBON ROTARY CONTROL

QUICK REFERENCE DATA

Resistance range (E3 series)

linear law 220 Q to 4.7 MS2
logarithmic law 1k2t0 2.2 M2
Maximum dissipation at 40 °C
linear law 0.1W
logarithmic law 0.05 W
Climatic category (IEC 68) 10/070/21
DESCRIPTION

The CP16 carbon control potentiometer series includes two types:

- single potentiometers, for general purposes,
— tandem potentiometers, for stereophonic purposes.

The single potentiometers comprise a carbon track, which is fitted on to a base plate of resin-bonded
paper and housed in a metal case. The terminals a and c (see Types) are connected to the ends of the
carbon track; terminal b is connected via a contact ring to the wiper contact. The potentiometers can
be supplied with a tap (d) at 46% (single) or 50% (tandem) of the total mechanical angle of rotation.
The potentiometers are provided with plastic or metal spindles.

The tandem potentiometers are composed of two carbon tracks, on base plates of resin-bonded paper,
in one housing. The base plates are placed in such a way that the tracks are opposite each other.

The single potentiometers can be delivered without switch or with a rotary switch; the tandem
potentiometers are only supplied without switch. Both types are available with different connecting
terminals, mounting facilities and spindles, see below.

Types

(L £0,35 »< 97+

43502 <—16,820,1—
T e .-

F— M — 16s

> Qe

M7x0,75 l

72786620

Fig. 1 Single potentiometer with mounting bushing. For dimensions d and L, see Spindles.
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CRC 16 SERIES J L

-~ 16,8401 —»,

- 16,201 »

= L£0,35 —>=-9,7 =

| 5200+ =

Fig. 2

Single potentiometer
with twist tags. For
dimensions d and L,

see Spindles.
<-L*+035-» 137102 A
43202 } r
|
N |
’ i 12:0,1+u
. | Fig. 3
d F— - 22402 Tandem potentiometer.
t 7 For dimensions d and L,
M7x0,75 .
see Spindles.
*ims:o.zu
Switches (maintenance types)
Single-pole, single-throw, rotary switch (s.p.s.t.).
(Jj”’ Fig. 4a Circuit in off-position
of spindle (spindle turned fully
TF2 counter-clockwise).

7298027.2

Fig. 4b Single potentiometer with s.p.s.t.
rotary switch (spring actuated).

Fig. 4c Single potentiometer with s.p.s.t.
rotary switch (direct operating).
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16 mm carbon rotary control CRC 1 6 SERIES

Connecting terminals

et |

ol 101401 e 725023%

Fig. 5 Solder tags.

> e
126026 €=2,54

—
7278661.2

+l e

2015 Yo L1508[5,08 22909662 €= 2454
>3 T 2278660.2 (2e)"(2e)
Fig. 7 Long or short printed-wiring pins (tandem potentiometer).
I
1 ~.
/ N\
o3
\ /
NEPE
iu b Te
.[5.08/508| +| |-
Treones (2¢) (2e] 72989651 e=254

Fig. 8 Printed-wiring pins, bent backwards.

June 1989
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CRC 16 SERIES

Spindles
type off position L L1 material
mm mm
10
12
4 ho9 < +0,35-» :?
(metal) § A
>*_'£ _,_,__@7 19 metal
Lo 1 ! 20 or
-0,1 " 72610305 22 plastic
(plastic) 24
25
28
30
39 (meta~_— 30 (prasti
-0,1 o P astic)
- L+035
4ho he 10 3.5 metal
(metal) y !‘\30"i5° 15 85 or
—~ I - __A_@;_ 20 8.5 plastic
4 o 1 ‘ 20 135
-0, - ' 72610315
(plastic)
L+0,35> 0°45°
b 10 5
. 15 9 plastic
|
0,910,05 ' 7261032.2 20 9
1,402}
"810,35
| -— o
4he ogsxoos| | 0725

(metal) ‘ ”]‘\ metal
~ | A— . _
.9 1/ F‘FQ A or

Ny plastic
(plastic) 1,8+0,2 7261033.5
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16 mm carbon rotary control

CRC 16 SERIES

Mounting facilities

required mounting
holes in chassis

fixing of
potentiometer

mounting bushing

—> 71£01 (-

with supplied
mounting nut;*
max. torque
for tightening

+01 =1Nm;

M7 x 0.75 —Zis 50‘- | |} min. thickness

‘E - ~_$_ a of chassis

! =1mm
M7x0,75/ _J 76£01 e
7298979
7261028.2

MARKING

The potentiometers are marked with nominal resistance, resistance law, period and year of manufacture.

PACKAGING

150 per box for standard versions.
100 per box for special versions.

* Catalogue number of mounting nut: 4322 047 00370.
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CRC 16 SERIES

TECHNICAL DATA
Unless otherwise specified, all values have been determined at an ambient temperature of 15 to 35 °C,

at atmospheric pressure of 96 to 106 kPa and a relative humidity of 45 to 75%.

For measuring methods, see |EC publications 190 and 68.

nominal resistance max. max. max. max. limiting
resistance law voltage terminal attenuation contact wiper
according to | at40©°C resistance resistance | current
Figs 9 at 40 °C
Rnom* and 10 Vv dB % Rnom mA
220 Q a 4.7 10 Q - 4 21
470 Q a 6.8 10 Q - 4 14.5
1 kQ a 10 25 Q - 4 10
2.2 kQ a 14 25 Q - 4 7
4.7 kQ a 22 25 Q — 4 5
10 k&2 a 31 35 Q2 - 4 3.2
22 kQ a 45 35 Q — 4 2.2
47 k2 a 70 35 Q - 4 1.5
100 k& a 100 100 Q - 4 1.0
220 k& a 140 125 Q — 4 0.7
470 k2 a 220 250 Q - 4 0.5
1 MQ a 310 1k - 4 0.32
22 MQ a 460 2kQ - 4 0.22
4.7 MQ a 500 5 k2 - 4 0.14
1 k& b 7 5 Q 50 6 7
2.2 k2 b 10 5 Q 50 6 5
4.7 k2 b 15 5 Q 60 6 3.2
10 k& b 22 10 Q 60 6 2.2
22 k& b 31 20 @ 60 6 1.5
47 k2 b 50 35 ) x*x 60 | *x 6 1.0
100 k& b 70 50 Q 70 6 0.7
220 k& b 100 50 Q 80 6 0.5
470 k& b 155 100 Q 80 6 0.32
1 MQ b 220 200 Q 80 6 0.22
2.2 MQ b 310 500 Q 80 6 0.15
5+ 42k d 50 40 Q 60 l 6 1.0
20 + 200 k2 d 100 50 @ | ., 80 x 6 0.5
50 + 420 k2 d 155 470 Q 80 l 6 0.32
100 + 900 k2 d 220 200 Q 80 6 0.22

*

between c and d.
** Measured between terminals a and b; spindle turned fully counter-clockwise.

Measured between terminals a and c; for potentiometers with a tap, between terminals a and d and

June 1989\ (



16 mm carbon rotary control CRC 16 SERIES

100 mmT 100 2261008
E] // } E 1
3 | 2 |
* 80 t © 80 E
2 A | 2 /1
x [ '3 T
60 v | 60 /1
V | / T
/ | 1
| 1
40 / } 40 ' / 1
/ ' | /’ !
A i t .
|
20 // E I 20 / l
. | i ! Py 1 I
| i e L I NN

0b— L 5 b = }
0 7 50 100 135 200 270 0 17 50 20 150 180 200 270
angle of rotation (degrees) angle of rotation (degrees)
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CRC 16 SERIES

Tolerance on the nominal resistance
Resistance law and tolerances
Ganging tolerance (note 2)
linear law
at values between 10 and 90% of Rygtg|
(reversed) logarithmic law
at attenuations between 0 and —20 dB
at attenuations between —20 and —30 dB
at attenuations between —30 and —40 dB
with a tap
at attenuations between 0 and —20 dB
at attenuations between —20 and —30 dB
at attenuations between —30 and —34 dB
Minimum resistance at the tap
Insulation resistance,
initially
after damp heat test (IEC 68, test C, 21 days)
Maximum dissipation at 40 ©C
linear law, acc. to Figs 9a, 10a
resistance law, acc. to Figs 9b, 9c and 10b, 10c
Test voltage
Working temperature range
Storage temperature range
Category (IEC 68)
Operating torque
Permissible torque with wiper at end stop

plain spindles
spindles with flat face
spindles with screwdriver slot
Permissible axial spindle load
single potentiometers
tandem potentiometers
Axial spindle play
Radial spindle play, measured with 2.5 N
at 10 mm from the mounting plane
potentiometers with mounting bushing
potentiometers with twist tags
Effective angle of rotation
single
tandem
balance

Notes to Technical Data

+ 20% (note 1)
see Figs 9 and 10

<2dB

<2dB
<3dB
<4dB

<2dB
<3dB
<4dB
<1,5% of Rnom

> 1000 MQ
> 25 MQ

0.1 W

0.056 W

1000 V, 50 Hz

—~10to +70°C
—-25to+70°C
10/070/21

5to0 20 mNm

plastic metal

< 500 mNm < 600 mNm
< 400 mNm < 600 mNm
< 250 mNm < 600 mNm

<100Nlnu“ < 100N
<100NJ" < 60N

range of balance, half the effective
angle of rotation:

20 + 100

Ro: 125 + 100 (counter-clockwise)
R1: 125 + 100 (clockwise)

1. For potentiometers with a tap the tolerance on Ryq as well as Rqc = £ 20%.

2. For tandem potentiometers only.

30 June 1989w (



16 mm carbon rotary control

CRC 16- SERIES

Mechanical angle of rotation single potentiometers
without switch
with switch
tandem potentiometers

Life

mechanical angle
of rotation

effective angle
of rotation

end stop 0° AN o

(without 26

switch) /
switching
angle

end'stop 72615902

(with switch)

Fig. 11a Angles of rotation of single poten-
tiometers with or without switch.

270 + 5O
292 + 50
300 + 50

after 10 000 cycles AR 3¢
< 25% of Rac

mechanical angle
of rotation

effective angle
of rotation

end stop

Fig. 11b Angles of rotation of tandem
potentiometers.

switch type

s.p.s.t. rotary s.p.s.t. rotary

spring actuated direct operating
Breaking capacity 12V DC, 2A 12V DC, 2A
Contact resistance, initially <10 mQ <10 m&
after 10 000 on-off switching operations at <50 mQ2* <50 m&2*

breaking capacity

Insulation resistance™* initially > 10 MQ > 10 MQ
after damp heat test (IEC 68, test Ca, 21 days) > 2MQ > 2MQ
Test voltage for 1 min**, initially 500 V (DC) 500 V (DC)
after damp heat test (IEC 68, test Ca, 21 days) 100 V (DC) 100 V (DC)
Switching torque 15 to 40 mNm 12 t0o 30 mNm
Switching angle 26 + 20 26 + 20
Total mechanical angle of rotation 295 + 50 295 + 50
Backlash <100 <100
Permissible axial spindle load <100 N < 100N

* Averaged over 10 measurements: < 25 mS2.

** Measured between the terminals, and between interconnected terminals and th. cas * or other metal

parts.
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16 mm carbon rotary control CRC 1 6 SERlES

Table 2 Resistance law and nominal resistance codes

code in catalogue number
nominal linear law log. law log. law tap at 10%
resistance Fig. 9a, 10a Fig. 9b, 10b Figs 9c, 10c
220 2 02
470 Q 03
1 k& 04 24
2.2k 05 25
4.7 kQ 06 26
10 k& 07 27
22 k& 08 28
47 k& 09 29
100 kS 1 31
220 kQ 12 32
470 kQ 13 33
1 MQ 14 34
2.2 MQ 15 35
4.7 MQ 16
5+ 42kS2 72
20 + 200 k2 67
50 + 420 k2 73
100 + 900 k&2 64
Notes

Detent potentiometers (11 click, 41 click and centre click versions), without switch, can be supplied
on request.
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MAINTENANCE TYPE J L CRC23 SERIES

23mm CARBON ROTARY CONTROL

QUICK REFERENCE DATA

Resistance range (E3 series)

linear law 220 Q2 to 4,7 M?»
logarithmic law 1k to 4,7 MQ
Maximum dissipation at 40 °C
linear law 0,25 W
logarithmic law 0,125 W
Climatic category (IEC 68) 10/070/21
APPLICATION

The potentiometers are widely used in electronic equipment.

DESCRIPTION

The CRC23 carbon rotary control potentiometer series comprises single potentiometers with and
without switches. The potentiometers consist of a carbon track, which is fitted on to a base plate
of resin bonded paper and housed in a metal case. The terminals a and ¢ (see Types) are connected
to the ends of the carbon track; terminal b is connected via a contact ring to the wiper contact. The
material of the spindle is plastic. The potentiometers are provided with solder tag terminals.

MARKING
The potentiometers are marked with nominal resistance, resistance law, period and year of manufacture.

Types
For dimensions d, L and L1, see Spindles.

|
ll
=

f— | /‘= l locating :

M10x0,75 | pip

7268009.5
®

Fig. 1 Single potentiometer.
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CRC23 SERIES

Mounting facilities

method required mounting fixing of
holes in chassis potentiometer
mounting bushing 74
M10 x 0,75 Y with supplied mounting
’ - 10+ - nut (catalogue number
4322 047 00350)

max. torque for
tightening = 3,5 Nm;
min. thickness of
chassis = 1,5 mm

/4

M10x0,75
7260986.2 72980281
Fig. 2
Connecting terminals
solder tags
Fig. 3. 1,3 7260994.2
Spindles
type "‘off position” L L1
mm mm
<«— L*05 —»l
17 -
v .
T ———% |5
T 7260988.2 ! 20 -
6 -0,1 22 -
Fig. 4. 25 13,5
4+01 30 -
~— L£05—» 30°+5° 35 -
‘ . ad| /~ 40 13,5

i L 60 13,5
f-_ — I “_—*‘h'———'"@" 70
1 - L1+8,5 ==I 7260990.2

-

6-0,1
Fig. 5.

1205« 20°+5°
:l 12 . > /:\
B 1 Mo

6-0,1

[

7260992.2

Fig. 6.
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CRC23 SERIES

23 mm carbon rotary control

Switches
type circuit in ““off’-position position of Fig.
of spindle terminals
single-pole, o1 P1
single-throw |<L \r2 7
rotary switch ?
(s.pst) .
single-pole, - £
double-throw J’
. 8
rotary switch ?
(s'p'd't') v 7261000
double-pole, PL J:H
single-throw }---i 9
rotary switch , 3‘[’ sz
(d.p.s.t.) »z61000
double-pole, <L J>P1
single-throw }--- 10
push-pull switch FST ?PZ
2A (d.p.s.t.) 1281001
14— 177 ld—SiO,Z t«—-ﬂ — r—S:tO,Z
] 1%

91,4 £0,05
Fig. 7 S.P.S.T. rotary switch.

7268016.2

‘4——— 26 —> <+-6,5+0,2
i |
)
- = -—1—- 923
nr— l
72680191 1,5x2,8

Fig. 9 D.P.S.T. rotary switch.

- HED @23

7268018.2 $1,4+0,05
Fig. 8 S.P.D.T. rotary switch.

l*—- 24 —» 1 6,5%0,2
| = | }
hr—
- --——-— 923
o 1
72680211 t 1 5x2 8

Fig. 10 D.P.S.T. push-pull switch.
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CRC23 SERIES

TECHNICAL DATA

Unless otherwise specified, all values have been determined at an ambient temperature of 15 to 35 OC,
an atmospheric pressure of 86 to 106 kPa and a relative humidity of 45 to 75%.

For measuring methods, see |IEC publications 190 and 68.

nominal resistance max. voltage (V) max. max. max. limiting
resistance law terminal attenuation |contact | wiper
according to resistance resist. | current
at409C
Rnom™ Fig. 11 at40°C | at70°C dB % Rnom| mMA
220 @ a 74 5,7 10 Q - 3 40
330 Q a 8,7 6,7 10 Q - 3 30
470 a 11 8,4 10 Q - 3 22
1 k& a 16 12 25 Q - 3 16
2,2k a 23 18 25 Q - 3 11
4,7 kQ2 a 34 26 25 Q - 3 7
10 k& a 50 39 35 Q - 25 5
22 k2 a 74 57 35 Q - 25 3,6
47 k& a 110 84 35 Q — 25 2,2
100 k& a 160 120 100 Q - 25 1,4
220 k& a 230 180 1256 Q - 25 1,0
470 k& a 340 265 250 Q — 25 0,65
1T MQ a 500 390 1 k& - 25 0,45
22 MQ a 500 500 2,2 k2 - 25 0,32
4,7 MQ a 500 500 4,7 k2 - 2,5 0,22
470 Q b 84 6,9 5 Q - 6 14
1 k& b 12 10 5 Q 50 4 10
2,2kQ b 18 15 5 Q 60 4 7
4,7 kQ2 b 26 22 5 Q 60 4 45
10 k& b 39 32 10 Q 60 4 3,2
22 k2 b 57 47 22 Q| 60 |, |4 2,2
47 kQ b 84 69 3 Q" 70 4 1,4
100 k& b 120 100 50 Q 70 4 1,0
220 k& b 180 150 50 Q 80 4 0,7
470 kQ b 265 220 100 Q 80 4 0,45
1T MQ b 390 320 500 Q 80 4 0,32
2,2MQ b 500 470 2,2k 80 4 0,22

* Measured between terminals a and c.

**Measured between terminals a and b; spindle turned fully counter-clockwise.

38
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23 mm carbon rotary control

CRC23 SERIES

7261009

100
3 . A
2 e
= 4 |
60 E
L

40 —
| / !
2 // :
I

d |

0 23 &0 100 150 200 250 280 300
angle of rotation (degrees)

Fig. 11a Linear law.

Tolerance on the nominal resistance
Resistance law and tolerances
Minimum resistance at the tap

Insulation resistance after damp heat test
(IEC 68, test C, 21 days)

Maximum dissipation
linear law, acc. to Fig. 11a
at 40 °C
at 70 °C
resistance law, acc. to Fig. 11b
at 40 °C
at 70 °C

Test voltage

Working temperature range

Category (IEC 68)

Operating torque

Permissible torque with wiper at end stop
Permissible axial spindle load

Effective angle of rotation

Mechanical angle of rotation

Life, ARzc/Rac

Packaging

150 items per box for standard types.
100 items per box for specials.

R (%0 Ryotq))

7261010

=}
=]

®
=

60

40

20

p——— _,7

|
1
[
|
I
- I | {“
: ! ]
S o |
/ !
T
1
|

pd -

|
150 200 250 280 300
angle of rotation (degrees)

Fig. 11b Logarithmic law.

+20%
see Figs 11aand 11b
< 1% of Rhom

> 100 M2

0,25 W
0,125 W

0,125 W
0,0625 W

1000 V, 50 Hz
—10to +700C
10/070/21

3 to 20 mNm
<0,8Nm

< 100N
250-265°

300 + 50

after 10 000 rotations
< 25%

\ (June 1989
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CRC23 SERIES

COMPOSITION OF THE CATALOGUE NUMBER

L

code for resistance law and nominal

resistance

23223507.. ..
code for type, and length of spindle
slotted = .10
17 mm=13
18 mm = 06 18 mm = 40
199 mm = 14
20mm =15
22mm=17
plain | 25 mm =01 flat 25 mm = .41
30 mm =03 faced 30 mm = 43
35 mm = 04
40 mm = 05 40 mm = 45
60 mm =07 60 mm = .47
70 mm = 08
90 mm = 09

nominal lin log
resistance law law
220 = 02
3302 = 19
4702 = 03 23
1kQ = 04 24
22k = 05 25
47k2 = 06 26
10k = 07 27
22k = 08 28
47 k2 09 29
100k = 11 31
220k = 12 32
470k2 = 13 33
1TMQ = 14 34
22MQ = 15 35
47MQ = 16

40
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CRC12
MRC12

PP12 SERIES
MODULAR CARBON AND CERMET POTENTIOMETERS

The PP12 series includes resistance elements (linear and logarithmic), battery switches,

mounting brackets, detents, and shielding, which can be efficiently assembled to customer’s order

to form an almost infinite variety of carbon and cermet control potentiometers.

All types of these rectangular potentiometers are custom built from standard stock parts and are
therefore available within comparitively short delivery times. The surveys on the following pages show
the most probable combinations of items. The various modular elements are then described, and the
electrical and mechanical details of complete units are given. The resistance elements can also be
supplied separately.

QUICK REFERENCE DATA

Resistance range (E3 series)

carbon, linear law 470 Q2 to 4,7 MQ
carbon, logarithmic/reverse logarithmic law 2,2 kS2 to 470 k2
cermet, linear law 220 Q2 to 4,7 M2
Maximum dissipation at Tamp = 40 °C
carbon, linear law 02w
carbon, logarithmic law 0,1wW
cermet, linear law 1,0wW
Climatic category (IEC 68)
carbon 25/070/10
cermet 25/070/56
DESCRIPTION

The potentiometer family can be divided into two groups:
— versions without spindle, to be activated by snap-in devices of customer (survey 1);
— versions with one of many available spindle types (survey 2);

All versions have the same type of resistance element (carbon or cermet).

d
a O— —oc
a c
i b
b 7222872 7285818
carbon types cermet types

Fig.1 Terminal designation.

The resistance element is a carbon track on a phenolic paper base, or a metal-glass track on a cermamic
Al203 base, fixed in a plastic housing. The metallic slider has a multi-finger wiper and is mounted in a
plastic rotor. Terminals are designated as shown above in accordance with IEC 393-1, sub-clause 4.5.

June 1989
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CRC12
MRC12

SURVEY 1, VERSIONS WITHOUT SPINDLE

single vertical

single
horizontal

versions
with bracket with bracket and
battery switch
snap-in rotor ) X °
term.mal . in-line ° X °
configuration
. 10 mm X X
spindle
. hei
vert!cal eight 12,6 mm . X
type of versions
terminal solder tag
horizontal versions °
none ° °
detent
at 50% X X

Note dual versions available on request.

X = available.
® = recommended.

June 1989



Modular carbon and cermet potentiometers

CRC12
MRC12

tandem vertical

with bracket

with bracket and
battery switch

® X
) X
X X
° X
) X
X X
June 1989 45



CRC12
MRC12

SURVEY 2, VERSIONS WITH SPINDLE

single vertical smg_le
horizontal
AT | = i N
; Ll H
version J J
standard with battery switch * with bracket
* with bracket
spindle | plastic ] ) °
dia.
bushing 4 mm | metal ) ° °
L=8mm | M7
spindle | plastic X X X
dia.
6 mm | metal X X X
. 12,5 mm ° °
spindle
i heigh
type of | vertical | height | .0 X X
. versions
terminal
solder tag X
horizontal version °
bracket X X
optional
centre detent (3) X X

X = available
® = recommended

* These types are identified by non-standard code numbers which are available on request.
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Modular carbon and cermet potentiometers

CRC12
MRC12

tandem vertical

| | -
i

with battery switch

° X
° X
X X
X X
. °
X X
X
X
X

l (lune 1989
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CRC12
MRC12 J k

VERSION WITHOUT SPINDLE, SINGLE VERTICAL WITH BRACKET

144 max———». (-

0
~-3_003

]

/

,_l_}\
|

N

&
[___“

mounting surface

{ c
—{|«—0.4 0.5+0.15 25|, —01 '
— |<—1.15 1.7 o1 _>| 3,75l3,75 le—
l«——12.9 + 0.4 —! 9.6 — 7295611.1
. . ¢ R
Rotor drawn at mid position long p.w. tags. sargosl "o g6
-

actuating side

35_005
]
-+ 3.75 «r— 3.75
a25 .
— - —»| - 1,3

I3 10

{

©4 |

T & T
T TV I T
+ l ' i 1 4 :—l
27%92 |l L L L Ly L ©
f I moun{ing surface EH i
)
7295610.1 12.25 <~—13 0

Hole pattern in printed wiring board,
viewed from component side.

Fig.2 Version without spindle, single vertical with bracket.

Version with spindle height
of 10 mm, short p.w. tags.

39
+03

t

7295675
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Modular carbon and cermet potentiometers

CRC12
MRC12

Main properties

Climatic category (IEC 68)

Resistance range, E3 series
carbon, linear
carbon, log/reverse log
cermet, linear

Resistance law (see Fig.18)

Maximum dissipation at Tgmp = 40 °C
carbon, linear
carbon, non-linear
cermet, linear

Test voltage for 1 minute

carbon 25/070/10, cermet 25/070/56

470 Q to 4,7 MS2 tolerance 20%
2,2 k§2 to 470 kS2 tolerance 20%
220 2 to 4,7 MQ tolerance 10%

carbon A, B, C
cermet A

02w
0,1wW
1.0W

350 V, 50 Hz
500 V (DC)

For further information see Electrical Data and Mechanical Data.

Composition of the catalogue number, PP12 without spindle, single, vertical

— code for element

23225.500...

l l _l:—_ resistance code

0 = carbon code for tags and detent
1= cermet 0 = short p.w. tags, no detent
1 = long p.w. tags, no detent
5 = short p.w. tags, detent 50%
6 = long p.w. tags, detent 50%
Table for Rpom
law linear logarithmic* rev. logarithmic*
R 20%* * * carbon only.
220 Q** 02 52 _ _ cermet only.
470 Q 03 53 - -
1 k& 04 54 - -
2,2 k2 05 55 25 45
4,7 kQ2 06 56 26 46
10 kQ 07 57 27 47
22 kQ 08 58 28 48
47 k2 09 59 29 49
100 k& 11 61 31 51
220 k& 12 62 32 52
470 kQ 13 63 33 53
1 MQ 14 64 - -
2,2 MQ 15 65 - —
4,7 M2 16 66 — -
Note

For log. and reverse log. resistance laws attention should be paid to the actuating side as indicated on

the outline drawings.

Catalogue numbers for other versions on request.
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)\

VERSION WITHOUT SPINDLE, SINGLE HORIZONTAL

~—125%05_

Rotor drawn at mid position

mounting surface

0
R -
'S
{ 65 | ||
l 1E=3
H--fita02+ 305 r}aﬁ:___
. f P
93 |
© ® © |
= ="
3 b c
| -
T f
8.5
max

1.1

3.75i

—»]

<~—0.4
1.0 +gA5

«—12.0+ 0.4 —»

-««— actuating side

0
3_003

GiB T

|
34 4405 % i %15-8.05
5 JL !
-0.1 3.1 +8A03
3.75 L—
12,6
1301
e
|
{ >
27+92 f ) Jl: _WI
’ ! N Vi '—i
| |
1 |
} H 10
- = 0
025 e e i ]
i T
: |
s
375+ 375

7295619.1

Hole pattern in printed wiring board,
viewed from component side.

Fig.3 Version without spindle, single horizontal.

7295620.1

50
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Modular carbon and cermet potentiometers

CRC12
MRC12

Main properties

Climatic category (IEC 68)

Resistance range, E3 series
carbon, linear
carbon, log/reverse log
cermet, linear

Resistance law (see Fig.18)

Maximum dissipation at Ty = 40 °C
carbon, linear
carbon, non-linear
cermet, linear

Test voltage for 1 minute

carbon 25/070/10, cermet 25/70/56

470 2 to 4,7 MX2 tolerance 20%
2,2 k2 to 470 kS2 tolerance 20%
220 Q2 to 4,7 MS2 tolerance 10%
carbon A, B, C

cermet A

02W
0,1W
1,0W

350V, 50 Hz

For further information see Electrical Data, Mechanical Data and Battery Switch.

Composition of the catalogue number, PP12 without spindle, single, horizontal

23225.500...

— code for element

T——~— resistance code

0 = carbon code for tags and detent
1 = cermet 3 = p.w. tags, no detent
8 = p.w. tags, detent 50%
Table for Rpom
law linear logarithmic* rev. logarithmic*
R 20%**
* carbon only.
220 Q** 02 52 - - ** cermet only.
470 Q 03 53 - -
1 kQ 04 54 - -
2,2k 05 55 25 45
4,7 kQ 06 56 26 46
10 k& 07 57 27 47
22 k& 08 58 28 48
47 k2 09 59 29 49
100 k& 11 61 31 51
220 k&2 12 62 32 52
470 kQ 13 63 33 53
1 MQ 14 64 - -
2,2 MQ 15 65 - —
4,7 M2 16 66 - -
Note

For log. and reverse log. resistance laws attention should be paid to the actuating side as indicated on

the outline drawings.

Catalogue numbers for other versions on request.

—
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CRC12
MRC12

VERSION WITH SPINDLE, SINGLE VERTICAL
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Fig.4 Version with spindle, single vertical. 7222873 _, 24
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Modular carbon and cermet potentiometers CRC1 2

MRC12

-~ g; —f— 8.6t0.5—>~

actuating side
front side
—

3.754-3.75
—»|

itatin

11

AR A

+0.2
A e

'
4
r

-—'PI

—»' -—[]2.5
+0.2
12.25 <27
7225378
1.7
Fig.5 Outline and hole pattern for bracket version*.
Main properties
Climatic category (IEC 68) carbon 25/070/10,
cermet 25/070/56

Resistance range, E3 series

carbon, linear 470 2 to 4,7 MS2 tolerance 20%

carbon, log/reverse log 2200 2 to 470 kS2, tolerance 20%

cermet, linear 220 2 to 4,7 MS2 tolerance 10%
Resistance law (see Fig.18) carbon A, B,C, H, K

cermet A

Maximum dissipation at Tamp = 40 °C

carbon, linear 02w

carbon, non-linear 0,1W

cermet, linear 1,0W
Test voltage for 1 minute 500 V, 50 Hz

For further information see Electrical Data and Mechanical Data.

* This product is not standard coded, codes available on request.

June 1989
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CRC12
MRC12

Composition of the catalogue number, PP12 with spindle, single, vertical

232256.....
code for element ] T resistance code
0 = carbon code for tags and detent
1 =cermet 0 =short tags, no detent
1 =long tags, no detent
code for bushing and material 4 =solder tags, no detent

5 =short tags, detent 50%
6 =long tags, detent 50%
9 =solder tags, detent 50%

bushing spindle L =20

length type material dia
00 = 5 plain  metal 6
01 = 5 flat metal 6
02 = 5 plain  metal 4
03 = b flat metal 4
04 = 5 plain  plastic 4
05 = 8 plain  metal 6
06 = 8 flat metal 6
07 = 8 plain  metal 4
08 = 8 flat metal 4
09 8 plain plastic 4

spindle L =30
20= b plain  metal 6
24 = 5 plain plastic 6
25 = 8 plain  metal 6
29 = 8 plain  plastic 6

see next page
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Modular carbon and cermet potentiometers CRC12

MRC12

from previous page

Table for Rhom

law linear logarithmic* |rev. logarithmic* law logarithmic* with tap***
R 20%* * at 10% at 20%
220 Q** (02| 52 - — 5+ 42 k2 | 72 -
470 Q 03| 53 - - 20+ 200 k2 | 67 —

1 k& 04 | 54 — — 50+ 400 k2 | 73 —

2,2k 05 | 55 25 45 100 +900 k2 | 64 —

4,7 k2 06 | 56 26 46 2+ 8 kQ | — 76
10 k& 07 | 57 27 47 5+ 17 kQ | — 82
22 kQ 08 | 58 28 48 10+ 37 kQ | — 86
47 k& 09| 59 29 49 20+ 80 k& | — 77

100 k& 11| 61 31 51 50+ 170 k& | — 83
220 k& 12| 62 32 52 100+ 370 k&2 | — 87
470 kQ 13| 63 33 53

1 MQ2 |14| 64 — -

2,2 MQ2 15| 65 - -

4,7 MQ 16| 66 — -

* carbon only.

cermet only.
***  See Fig.9.

* %

Catalogue numbers for other versions on request.
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CRC12
MRC12

VERSION WITH SPINDLE, SINGLE VERTICAL WITH BATTERY SWITCH
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Hole pattern in printed wiring board,
viewed from component side.
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Fig.6 Version with spindle, single vertical with battery switch.

7295622
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Modular carbon and cermet potentiomaters

CRC12
MRC12

Main properties
Climatic category (IEC 68)

Resistance range, E3 series
carbon, linear
carbon, log/reverse log
cermet, linear

Resistance law (see Fig.18)

. Lo —an0
Maximum d_|ss‘pat|on at Tamp =40°C
carbon, linear
carbon, non-linear
cermet, linear

Test voltage for 1 minute

carbon 25/070/10,
cermet 25/070/56

470 Q2 to 4,7 MS2 tolerance 20%
2200 §2 to 470 k§2, tolerance 20%
220 Q2 to 4,7 M2 tolerance 10%
carbon A, B, C, H, K

cermet A

0,2W
0,1W
1,0W

500 V, 50 Hz

For extended data see under Electrical Data, Mechanical Data and Battery Switch.

w (June 1989
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CRC12
MRC12

Composition of the catalogue number, PP12 with spindle, single, vertical with battery switch

23225.6.....
— code for element I T
0 = carbon
1= cermet
code for bushing and material

bushing spindle =20

length type material dia
10 5 plain metal 6
11 = 5 flat metal 6
12 = 5 plain metal 4
13 = 5 flat metal 4
14 = 5 plain plastic 4
16 = 8 plain metal 6
16 = 8 flat metal 6
17 = 8 plain metal 4
18 = 8 flat metal 4
19 = 8 plain plastic 4

spindle =30

30 = 5 plain metal 6
34 = 5 plain plastic 6
35 = 8 plain metal 6
39 8 plain plastic 6

resistance code

code for tags and detent
0 = short tags, no detent
1 = long tags, no detent
b = short tags, detent 50%
6 = long tags, detent 50%

see next page
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Modular carbon and cermet potentiometers CRC12

MRC12

from previous page

Table for Rnom

™~ law linear logarithmic* |rev. logarithmic* law logarithmic* with tap***
R 20%** at 10% at 20%
220 Q** | 02| 52 — - 5+ 42 kQ2 72 -
470 Q 03| 53 - - 20 + 200 k2 67 -
1 kQ 04| 54 — - 50 + 400 k2 73 —
2,2kQ 05| 55 25 45 100 + 900 k2 64 -
4,7 k2 06 | 56 26 46 2+ 8kQ — 76
10 k& 07| 57 27 47 5+ 17 kQ - 82
22 kQ 08| 58 28 48 10+ 37 k2 - 86
47 k& 09| 59 29 49 20+ 80 k2 - 77
100 k& 11| 61 31 51 50+ 170 kQ — 83
220 k& 12| 62 32 52 100 + 370 k2 - 87
470 kQ 13| 63 33 53
1 MQ | 14| 64 - -
22MQ | 16| 65 - -
4,7MQ | 16| 66 - -

* carbon only.

cermet only.
see Fig.9.

* ¥

* X *

Catalogue numbers for other versions on request.
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MRC12

VERSION WITH SPINDLE, SINGLE HORIZONTAL

(8) 10.5 + 0,6 —><— mounting surface e——125% 8.5 ,
e | -8
!
6.8
=] 1 j; T
! T i on
i i 7
6.1
M7x075  ‘ax H- - ] - <I 2.5%0.14 I i
== ] Wy
P 75 7
| 10 l l F‘L_j ! C I
o T Ry -
= ==
1 81—>l |- ? a b Egs
0.5+ 0.15

7295684.1

+0.1
1.3 0

=

1

1

[

j—
r+ =+ =+
| S S K

—»13.75 4 3.75 =

7295619.1

Hole pattern in printed wiring board,
viewed from component side.

Fig.7 Version with spindle, single horizontal.
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Modular carbon and cermet potentiometers

CRC12
MRC12

Main properties
Climatic category

Resistance range, E3 series
carbon, linear
carbon, log/reverse log
cermet, linear

Resistance law (see Fig.18)

. L — A0 0
Maximum d}ssupatlon at Taymp =40°C
carbon, linear
carbon, non-linear
cermet, linear

Test voltage for 1 minute

carbon 25/070/10,
cermet 25/070/56

470 2 to 4,7 M2 tolerance 20%
2200 2 to 470 k&2, tolerance 20%
220 2 to 4,7 MX2, tolerance 10%
carbon A, B, C

cermet A

02w
0,1W
1,0W

500 V, 50 Hz

For further information see Electrical Data and Mechanical Data.
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MRC12

Composition of the catalogue number, PP12 with spindle, single, horizontal

23225.6.....
L
— code for element resistance code —————
0 = carbon code for detent
1 = cermet 3 = no detent
8 = detent at 50%
code for bushing and material
bushing spindle L =20
length type material dia
00 = 5 plain metal 6
01 = 5 flat metal 6
02 = 5 plain metal 4
03 = 5 flat metal 4
= 5 plain plastic 4
05 = 8 plain metal 6
06 = 8 flat metal 6
07 = 8 plain metal 4
08 = 8 flat metal 4
09 = 8 plain plastic 4
spindle L =30
20 = 5 plain metal 6
24 = 5 plain plastic 6
25 = 8 plain metal 6
29 = 8 plain plastic 6

62
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Modular carbon and cermet potentiometers

CRC12
MRC12

from previous page

Table for Rpom

law linear logarithmic* | rev. logarithmic* law logarithmic* with tap™***
R 20%* * at 10% at 20%
220 Q** |02|52 — - 5+ 42 k2 | 72 —
470 Q 03|53 - - 20+ 200 k2 | 67 —
1 k& 04 |54 — - 50+ 400 k2 | 73 —
2,2k 05(55 25 45 100 + 900 k&2 | 64 —
4,7 k2 06 |56 26 46 2+ 8 k| — 76
10 kQ 07|57 27 47 5+ 17 kQ | — 82
22 kQ 08|58 28 48 10+ 37 kQ | — 86
47 k2 09|59 29 49 20+ 80 k2 | — 77
100 kQ 1161 31 51 50+ 170 k2 | — 83
220 k& 12162 32 52 100+ 370 k2 | — 87
470 kQ 13|63 33 53
1 MQ |14|64 - -
2,2 MQ 15|65 — -
4,7 MQ 16|66 — -
*  carbon only.
**  cermet only.
*** see Fig.9.

Catalogue numbers for other versions on request.
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CRC12
MRC12

VERSIONS WITH SPINDLE, TANDEM VERTICAL
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Hole pattern in printed wiring board, 7295:22

viewed from component side.

Fig.8 Version with spindle, tandem vertical.
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Modular carbon and cermet potentiometers

CRC12
MRC12

Main properties
Climatic category (IEC 68)

Resistance range, E3 series
carbon, linear
carbon, log/reverse log
cermet, linear

Resistance law (see Fig.18)

. s — A0 O
Maximum dissipation at Tamp = 40 °C
carbon, linear
carbon, non-linear
cermet, linear

Test voltage for 1 minute

carbon 25/070/10,
cermet 25/070/56

470 §2 to 4,7 M2 tolerance 20%
2200 2 to 470 k2, tolerance 20%
220 Q to 4,7 MS2 tolerance 10%
carbon A, B, C, H, K

cermet A

02+0,2W
0,1+0,1W
1,0+1,0W

500 V, 50 Hz

For further information see Electrical Data and Mechanical Data.

June 1989
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CRC12
MRC12

Composition of the catalogue number, PP12 with spindle, tandem, vertical

23225.7.....
— code for element l 1 T resistance code ——
0 = carbon code for tags and detent
1 = cermet 0 = short tags, no detent
1 = long tags, no detent
code for bushing and material 5 = short tags, detent 50%
6 = long tags, detent 50%
bushing spindle L=20
length type material dia
00 5 plain metal 6
01 = 5 flat metal 6
02 = 5 plain metal 4
03 = 5 flat metal 4
04 = 5 plain plastic 4
05 = 8 plain metal 6
06 = 8 flat metal 6
07 = 8 plain metal 4
08 = 8 flat metal 4
09 = 8 plain plastic 4
spindle L=30
20 5 plain metal 6
24 = 5 plain plastic 6
25 = 8 plain metal 6
29 8 plain plastic 6
66 June 1989
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Modular carbon and cermet potentiometers

CRC12
MRC12

Table for Rpom

from previous page

law linear logarithmic* | rev. Iogarithmicq law logarithmic* with tap***
R 20%** at 10% at 20%
220 Q** | 02| 52 - — 5+ 42 kQ | 72 -
470 Q 03| 53 - - 20+ 200 k2 | 67 —

1 kQ 04| 54 — - 50+400 k2 | 73 —

2,2k 05| 55 25 45 100+ 900 k2 | 64 —

4,7 kQ 06| 56 26 46 2+ 8 k| — 76
10 k& 07| 57 27 47 5+ 17 kQ | — 82
22 k& 08| 58 28 48 10+ 37 k| — 86
47 k& 09 59 29 49 20+ 80 k2 | — 77

100 k& 11] 61 31 51 50+ 170 kQ | — 83
220 k& 12| 62 32 52 100+ 370 k2 | — 87
470 k2 13| 63 33 53

1 MQ | 14| 64 — -

22MQ2 | 15| 65 — -

4,7 M | 16| 66

* carbon only.

cermet only.
see Fig.9.

* %

* % %

Catalogue numbers for other versions on request.
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CRC12
MRC12

VERSIONS WITH ONE TAP
(carbon versions only)

single + ¢7 + {)_‘T swieh

with ' 5

® et

by
R L
bbb gt

375375375 »295630.1

Fig.9 Versions with one tap.

Notes to Versions with One Tap

1. Versions with bracket cannot be supplied with a tap.
2. Tandem — or other multiple units in modular version — do not require a bracket for mechanical
stability. Such types can be supplied, therefore, also with a tap.
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Modular carbon and cermet potentiometers

CRC12
MRC12

Actuating device for potentiometers without spindle
Figure 10 shows the snap-in part of a plastic actuating device for a single module.

35+0.05
Mo = 9 s 15101
| — |<———o.510.1
| ¢ ? ?
| e +0.1 034 +0.1
f - - 15707 $o1 24470
] A v
0
I B4 _003
4.5+ 0.03
—
! R
|
+0.1 0
[l it - 2579 3_003
X I —T v
/———l 7295641.1

Fig.10 Dimensions for snap-in section of actuating device.

Table 1 snap-in device codes (see Figs 11 and 12)

iength code nr. coiour type

10 mm 4322 046 20081 black shaft ¢ 6 mm
20 mm 20091 " "

30 mm 20101 " "

60 mm 20111 " "

25 mm 4322 046 20121 " thumbwheel
30,7 mm 20131 " "

* See Figs 11 and 12.
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MRC12

;
6.0.1 -
'
le—10+0.2—|
7225375
25+0.1
— e
4 —
«— 20t02————»
7225374
2540.1
— -
4 ——
0 U N
:‘:W
Y )
30£0.2
7225373
25+0.1
— | -
! ) —
=S
‘ —
60+0.2
7225372

Fig.11 Small diameter plastic actuating devices*.

* Available in black only.
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Modular carbon and cermet potentiometers CRC1 2
MRC12
* *
L i
———— |
@25 _ - |
+0.15 p—
___F;g ©30.75 -
+0.1
o e*01 | '
50
y
+0.1
.__l ¢ ‘ -6 0 -1 7225377
— T - ©
— N 3-o.
Tt
Y — 24791
+0.2
- 1.5 0
7225376
Fig.12 Thumbwheel actuating devices.
* Available in black, grey or beige.
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CRC12
MRC12

Mounting holes for potentiometers with spindle

required mounting holes
in chassis

for single and tandem
potentiometers

fixing of
potentiometer

<—7,1 min—>|

with mounting bush
M7 x 0,75 mm

with supplied
mounting nut;
max. torque for
tightening=1 Nm;
minimum thickness
of mounting plate

$ =1mm
—| L
2,1 min 7295640
Fig.13 Potentiometers with spindle: mounting.
Spindles, metal or plastic, M7 bushing
CCW position
mL*
5+ 0.15
— «— Or
 8x0.15

96 _ 005 - - ‘——lv'l/xlu,/s -w—
4 i
. 7295639.1
Fig.14. ML*= 20+ 0.3 and 30 * 0.3 for metal spindle
30 * 0.3 for plastic spindle
=— ML*= 20+ 03—
5+ 0.15
— |«—— or »|3ooi50
, 8x0.15
! ' /™
0
26 _00s 4_0.1 - . —1 M7x075 - -
— ‘
—| 85102 l=
7295638.1
Fig.15.

*metal spindle only
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Modular carbon and cermet potentiometers CRC1 2

MRC12

<~ ML*=20+03 —
5+0.15

— <«— or

8+0.15

{ t :
g4_805 _ - —Ht-—+ M7x0.75 -‘@'
' '

7295637.1

Fig.16. .
metal and plastic spindles
~— ML"=20+03 —»|
5+0.15
0 —> l«—— Or 300 + 50
3_0..' 1 8%0.15 »l —.\
b 7 \/
0 1 - .
24_% 05 - - - - M7x¢0.75 @
—1 85+0.2 l=
7295636.1
Fig.17.

*metal spindle only

ELECTRICAL DATA

Unless otherwise specified, all values are valid at an ambient temperature of 18 to 22 ©C, an atmospheric
pressure of 86 to 106 kPa and a relative humidity of 45 to 75%.

For measuring and test methods, see |EC publications 393-1 and 68. The terms used are explained in
the Glossary of terms.

Note

The requirements are valid for most of the nominal resistance values. The lowest and highest can
deviate from specification.

carbon cermet
Resistance range, E3 series
potentiometers without spindle
linear law 470 2 to0 4,7 MQ 220 2 to 4,7 MQ2
log/reverse log law 2,2kS2 to 470 kQ2
potentiometers with spindle
linear law 470 Q to 4,7 MQ 220 2 to 4,7 MQ
log/reverse log law 2,2 kS2 to 470 k2
Tolerance on resistance +20% +10% or + 20%
Resistance law and tolerances (see Fig.18) type A, B,C, H type A

w (June 1989 73



CRC12
MRC12

ELECTRICAL DATA (continued)

Ganging tolerance (tandem potentiometers)
linear law
at values between 10 and 90% of Rygtal
(reserved) logarithmic law
at attenuations between 0 and 20 dB
at attenuations between 20 and 40 dB
at attenuations between 40 and 60 dB
with a tap at 10% of Rigta|, tap load 1% of Rygtg| or
with a tap at 20% of Ryqtg|, tap load 6,2% of Rigtal
at attenuations between 0 and 20 dB
at attenuations between 20 and 40 dB
at attenuations between 40 and 60 dB
at attenuations between 60 and 70 dB

Terminal resistance, (residual)

Contact resistance moving (CRM)
linear law
log/reverse log law
Contact resistance variation (CRV),
(acc. to 1EC 393-1, sub. clause 4.17) initially,
linear law
log/reverse log law

Temperature coefficient of resistance
type A, B, C, H, K; 1 MQ2 to 4,7 MQ2*

Insulation resistance
after damp heat test
(IEC 68, test C)

Maximum attenuation
Riot = 22 kL2, type A, B, C, H, K
RtOt <22 kSZ, type A
Riot <22 k2, type B, C, H, K

Maximum dissipation at Tamp = 40 °C (Ppax)*
linear law
log/reverse log law

Rated element voltage, see Table 2 or 3
500 V DC or 350 V AC never to be exceeded

Limiting slider current, see Table 1
Test voltage for 1 minute
Operating temperature range
Storage temperature range
Climatic category (IEC 68)

* For derating see Fig.19.

carbon cermet
standard special
<2dB
<2dB
<3dB
<6dB

dB <2dB
<3dB <3dB
<4dB <3dB
<6dB <3dB

<10Q <1%or Rpor 18

< 2% of Rye
< 4% of Ryg

<2,5% of Rye

<1% < 1% of Rye
< 2% -
+500 x 10°8/K + 100 x 10°%/K
+ 1000 x 10°%/K
after 10 days after 56 days
=100 MQ =100 M2

=>90dB

>55dB

>75dB

02w 1,0W

0,1W

v/Pmax X Rnom

v'Pmax X Rnom

v/Pmax/Rnom vPmax/Rnom
500 V, 50 Hz 500 V, 50 Hz
—25to+700C —25to+700C
—40to+850C —40to+850C
25/070/10 25/070/56

74
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Modular carbon and cermet potentiometers

CRC12
MRC12

Characteristics of potentiometers without switch

7294717
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N\

R (% Riotal)

L
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angle of rotation (degrees)
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Fig. 18a Linear law.
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Fig. 18c Reversed logarithmic law.
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Fig. 18b Logarithmic law.
4720

100 729
Py |
K 1
280 j:
< / !
® ]
x 60 :

1

/ ;

40 :
/ !

20 / ;

6 ———F———F———1 !
] ]

4 — —_—— - — L
0 i 1

10 50 100 150 200 250 290
angle of rotation (degrees)

Type H

Fig. 18d Logarithmic law, tap at 10%.

7294721
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Fig. 18e Logarithmic law, tap at 20%.
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MRC12

Characteristics of potentiometers with switch

The curves of Fig. 18a to d have to be adapted since the effective angle of rotation is from 50° to 290°.
An example for linear law is given in Fig. 18f.

7294722

100
T T
3 | A
2 80 e !
s [ 7
- ]
« 60 X —/—_"—_:"60
]
40 / ]F“[——‘"_—:"“
T 1
20 1 ;
/ } |
0 I i

50 100 150 200 250 290
angle of rotation (degrees)

Type A
Fig. 18f Linear law.

Table 2 Rated element voltage: carbon types A to H

nominal resistance rated element limiting slider
resistance law voltage DC current
at 40 °C at70°cC at 40 °C at70°C
\ Y mA mA
470 Q lin. 9 6 20 14
1 k& 14 10 14 10
2,2k 21 14 9,5 6,7
4,7 kQ2 30 21 6,5 4,6
10 k&2 44 31 45 3,2
22 k2 66 47 3,0 21
47 kQ 97 68 2,0 1,6
100 k& 141 100 1,4 1,0
220 k& 210 148 1,0 0,7
470 k&2 306 216 0,7 0,5
1 MQ 447 316 04 0,3
2,2 MQ 500 470 0,3 0,2
4,7 MQ2 500 500 0,2 0,15
2,2k log/rev. log. 14 21 6,5 46
4,7 k) 21 15 4.6 3.3
10 k& 31 22 3,2 2,2
22 k&2 47 33 21 1,5
47 kQ 68 48 1,5 1,0
100 k& 100 70 1,0 0,7
220 kQ 148 104 0,7 0,5
470 k& 216 153 0,5 0,3
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Modular carbon and cermet potentiometers

Table 3 Rated element voltage: cermet, type A only

nominal resistance rated element limiting slider
resistance law voltage DC current
at400C at 700C at400C at 700C
\% \Y mA mA
220 Q lin. 14,8 10,5 67,4 47,7
470 Q 21,7 15,3 46,1 32,6
1 k2 31,6 22,4 31,6 224
2,2k 46,9 33,2 21,3 15,1
4,7 k2 50 48,5 10,6 10,3
10 k&2 50 50 5 5
22 k2 50 50 2,3 2,3
47 k& 50 50 11 1,1
100 k& 50 50 0,5 0,5
220 k& 50 50 0,2 0,2
470 k2 50 50 0,1 0,1
1 MQ 50 50 0,1 0,1
2,2 MQ 50 50 — -
4,7 M2 50 50 - —
Derating

Modules covered by this specification are derated from 100% rated dissipation at 40 ©C to zero
dissipation at 100 OC. This dissipation below 40 OC is the rated dissipation.

Linear law 100% = 0,2 W
Non-linear law 100% = 0,1 W

. 100% = 1 W cermet versions
carbon versions

7295633.1
100+

©
o
!

o
o
1

dissipation (%)

404

204

T T T T T T T T T T T T T
—40 -25 0 40 70 100 130
ambient temperature (°C)

Fig.19 Maximum permissible dissipation as a function of ambient temperature.
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MARKING

The potentiometers are marked according to |1EC 62 as follows:
— nominal resistance (in RKM code)

— resistance law

— code for year and month of manufacture.

PACKAGING

Modules: vertical and horizontal —
200 items in blister pack — 200 per box or
200 items in blister pack — 1000 per box.

Spindle types —
100 items per box in expanded polystyrene shells (carbon only).
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Modular carbon and cermet potentiometers CRC12
MRC12
MECHANICAL DATA
versions without versions with
spindle spindle
single tandem single tandem unit
Max. axial force 60 60 80 80 N
Operating torque initial 3to 10 3t0 16 3to 12 3t0 18
3to 14* 3to 18* 3to 18* 5 to 20* mNm
Operating torque of switch 10 to 30 10to 30 10 to 30 10 to 30 mNm
Max. permissible end-stop torque 400 400 600** 600** mNm
Angle of rotation 3002 300+ 2 300+ 2 3002 deg
Effective angle of rotation 280t5 280+5 280t 5 280+ 5 deg
with switch 240 £ 8,5 240 + 8,5 240+ 8,5 240+ 85 deg
Axial rotor/spindle play <0,2 <0,2 mm
Radial rotor/spindle play <0,2 <0,2 mm
per 10 mm | per 10 mm

Angle of rotation

1. Types without switch
total mechanical angle
effective R-angle

For performance see

2. Types with switch
total mechanical angle

effective angle

aA:

Switch angle: 159 + 10° (CCW)

0° to 3000 + 20
109 to 2900

Fig. 20a

0° to 3000 + 50

500 to 2900 £ 50 1

Switch at ““on’’ position and rotor at leftmost off position (CCW)

aB:
aC:
aD:

For performance see

MOUNTING

Switch-off angle: 23° + 10° (CW off to on position)
Effective resistance starting angle: 500 + 50
Switch-on angle: 2779 + 109 (CW in on position)

Fig. 20b

The potentiometers with printed-wiring terminals are intended for PC board
mounting with a grid pitch of 1e (2,54 mm). The holes in the board should

be 1,3 mm; the board thickness not over 2 mm. Potentiometers with
bushing should be mounted as shown in Fig.13.

*  With switch.

** For metal spindles; 400 mNm for plastic spindles.

\/

00

aD

ac

00

Fig.20a.

B |

~——f 00

Fig.20b.

290°

300°

300°

7295635
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MRC12

The switch

The spring actuated switch is specially designed for the modular PP12 potentiometer system. The
terminals must be soldered with the switch in ‘off’ position.

Electrical ratings and characteristics

Unless otherwise specified, all electrical values apply at an ambient temperature of 15 to 35 ©C, an
atmospheric pressure of 86 to 106 kPa and a relative humidity of 45 to 75%.

D.C. voltage/current rating, see note 1 14,4V/3,5A
Isolation voltage, DC, for 1 minute

initial 500 V

after 21 days humidity test to IEC 68 100V
Contact resistance (C.R.) at max. 20 mV

(DC or AC) and 100 mA <20 m
Insulation resistance, see note 2

initial = 100 MQ

after 21 days humidity test to |[EC 68 =2 MQ
Climatic sequence ACR <30 mQ
Damp heat, steady state ACR <30 mQ
Electrical endurance,

1000 h at 70°C; 3,5 A, AC ACR <30 mQ2
Bump and vibration ACR <30 m&2

no interruption during test
Note 1
The specification holds for the switch being used as depicted in the circuit diagram below. Connection
of the plus pole: under consideration.
During the switching action the current through the switch is determined
by: E=16V (DC); L =250 uH (R = 160 mQ); C = 1000 uF; R, =32 Q

O —
7295632

Current through the switch in switched condition: max. 3,5 A (at 14,4 V).

Note 2

Measured between the switch terminals and measured between the interconnected terminals and other
metal parts.
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Modular carbon and cermet potentiometers: CRC1 2

MRC12

ENVIRONMENTAL TESTS

Note

The requirements are valid for most of the nominal resistance values. The lowest and highest can
deviate from specification.

tests requirements
carbon cermet
Climatic sequence AR,e/Rgc <10% <2%
Damp heat, steady state AR4c/Rae <15% <2%
Mechanical endurance
10 000 cycles ARgc/Rac <10%
50 000 cycles ARyc/Rac <2%
Electrical endurance
1000 h at 70 ©C, cyclic ARzc/Rae <10% <2%
Resistance to soldering heat
(IEC68-2, test Tp) ARgzc/Rac <2% < 0,5%
Change of temperature ARgc/Ryc <3% <1%
AVap/Vac < 1% <0,5%
Bump and vibration ARgc¢/Rac <2% <2%
AVap/Vac <1% <1%
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CRC17
MRC17
PP17 SERIES

MODULAR CARBON AND CERMET POTENTIOMETERS

The PP17 series includes resistance elements (linear and logarithmic), battery switches, drive units,
mounting brackets, detents, shielding, cover, and heatsink, which can be efficiently assembled to
customer’s order to form an almost infinite variety of carbon and cermet control potentiometers.

All types of these rectangular potentiometers are custom buiit from standard stock parts and are
therefore available within comparitively short delivery times. The surveys on the following pages show
the most probable combinations of items. The various modular elements are then described, and the
electrical and mechanical details of complete units are given. The resistance elements can also be
supplied separately.

QUICK REFERENCE DATA

Resistance range (E3 series)

esisiance =3 S

carbon, linear law 220 Q to 2,2 MQ
carbon, logarithmic law 2200 2 to 2,2 MQ
cermet, linear law 220 2 to 4,7 M2
Maximum dissipation at Tamp = 40 °C
carbon, linear law 0,2W
carbon, logarithmic law 0,1W
cermet, linear law 1to3W
Climatic category (IEC 68)
carbon 25/070/10
cermet, versions with metal spindle 40/100/56 -
cermet, versions with plastic spindle or without spindle 25/070/56
DESCRIPTION
The potentiometer family can be divided into two groups:
— versions without spindle, to be activated by customized snap-in devices (survey 1);
— versions with one of many available spindle types (survey 2);
All versions can be supplied with either carbon or cermet resistance elements, fixed in a self
extinguishing glass-fibre filled polycarbonate housing (black).
d1 d2
a c
i 7286004.1
b
Fig. 1 Designation of terminals.
The carbon resistance element is a carbon track on a phenolic paper substrate; the cermet resistance
element is Al,O, substrate. The metallic multi-finger wiper is mounted in a plastic rotor.
Terminals are designated as shown in Fig. 1 in accordance with IEC 393-1, sub-clause 4.5.
W (June 1989 83
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SURVEY 1, VERSIONS WITHOUT SPINDLE

version

single vertical

with with with
bracket battery bracket
switch and
battery
switch
page number 84 86 88
flat,
. o °
snap-in
rotor protrydlng, ° o . o
snap-in
flat,
slotted X (1)
in-line ° ° ) °
terminal
fi ti ) X
configuration staggered . . . .
tap version tap version
spindle 12,5 mm ° ° * *
ical | height
type of vert!ca 'e 18,0 mm X
R versions
terminal
solder tag X
horizontal version
metal shield X
optional
plastic cover X
X = available

® = preferred.

(1) Used in versions with spindle.
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CRC17

Modular carbon and cermet potentiometers

MRC17
single tand rtical dual
horizontal andem vertica vertical

d q q
I ] i 1 }
i o i e FrorT] 1]
S5 Y |85 :
T-aq, a = L
with with with
bracket battery bracket
switch and
battery
switch
920 92 94 96 98
°
° ° ° ° ° X
X (1)
° ° ° ° ° X
o X
® ° tap versions tap versions X
° ° ° ° X
X X
X X
°
X X X
X X X

' (June 1989
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MRC17

SURVEY 2, VERSIONS WITH SPINDLE

single vertical

version - ==| 1+ «E =
with battery switch
page number 100 103
spindle | plastic e (10) e (10)
M7 dia.
bushing 4 mm | metal e (9) ® (9)
L=8mm
(1) spindle | plastic e (10) e (10)
M10 dia.
6 mm | metal e (9) e (9)
spindle 12,5 mm ° ®
type of vert!cal height 18,0 mm X
) o versions
terminal
(2) solder tag X X
horizontal version
slow-motion drive 4, 6: 1 X
centre detent (3), carbon only X
optional metal shield X
plastic cover X
heatsink, cermet only X

X = available.
o = preferred.

(1) The figures between brackets give the number of spindle types.
(2) See sheet of relevant version for terminal configuration.
(3) More detents on request.

86
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Modular carbon and cermet potentiometers CRC17

MRC17
;igrgifontal tandem vertical dual vertical
‘ u U
L L =0 e =1
Iampe - : B
with battery switch
106 108 m 114
® (10) ® (10) ®(10)
®(9) ®(9) ®(9) X (1)
®(10) ®(10) ® (10)
®(9) ®(9) ® (9) X (1)
. ° X
X X X
X X X
°
X X
X X X
X X
X X
X X
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CRC17
MRC17

VERSION WITHOUT SPINDLE, SINGLE VERTICAL

501
4.9 ’ 0
~lro2s[™ 121%2* ~
0 —- -t - -
3,‘5_0,1 3,5_ 01 ‘
¥
\
v | : ' | ! 30°£2°4
____’.---—1" 0 '._ﬂl'" 1
0 H (| I _
26_01 : B8 _04 . 1
E-—~f--4, F-l, |
] 1
i ! ¢ ‘ 12,5
+0,2
d 1 5+01 *—EI. l
| S P — ey ]
mounting | t ' 3,5%£0,2
surface ;
- l<25+01 ~+lll«09
~l le125202
terminals in line, staggered terminals,
protruding rotor flat rotor

Rotor drawn at fully counter-clockwise position. M = mark for position of slider.

For other terminals see Fig.34.

Fig.2 Version without spindle, single vertical.

Hole patterns

7285459.1

For connection to printed-wiring boards with a grid pitch of 2,54 mm, viewed from component side.

Hole diameter 1,3 + 0,05 mm.

|
N ans
a b c R = o e . e e o i e e
IRSRaRAE iDEDADE iDoSopal
| Il | |
—+ -+ T+ T T < -9 @ L 4
| | - _t!" T - S+ T T +
I I I 1 T T
1 | ]
I e
7290424 7290425 7290427
terminals in line staggered terminals with one tap
d
a Cc
I 7286004.1 A
b

Fig.3 Version without spindle, single vertical: hole pattern and terminal designation.

88 June 1989\ r



Modular carbon and cermet potentiometers

CRC17
MRC17

Main properties

Climatic category (IEC 68)
Resistance range, E3 series

carbon, linear (linearity 4%)

carbon, non-linear

cermet, linear (linearity 4%)

Resistance law (see Fig.35)

Maximum dissipation at Tymp = 40 °C

carbon, linear
carbon, non-linear
cermet, linear

Test voltage for 1 minute

with plastic cover

carbon 25/070/10, cermet 25/070/56

220 Q2 to 2,2 M2, tolerance 20%
2200 £ to 2,2 MS2, tolerance 20%
220 Q2 to 4,7 M2, tolerance 10%

carbon A, B, C, H
cermet A

0,2wW
0,1wW
1,25W

500 V, 50 Hz
1000 V, 50 Hz

For further information see Electrical Data and Mechanical Data.

Composition of the catalogue number, PP17 without spindle, single, vertical

— code for element

0 = carbon
= cermet

23225.00....

] ‘ .[ resistance code
code for tags

— code for rotor
0 = protruding rotor

0 = tags in-line
1 = tags staggered

1 = flat rotor
Table for Rpom
R law linear logarithmic* rev. logarithmic*® . log. with tap
220 & 02 - — —
470 Q 03 - - -
1 k& 04 — - -
2,2k 05 25 45 —
4,7 kQ2 06 26 46 —
10 k& 07 27 47 —
22 k2 08 28 48 —
47 k& 09 29 49 —
100 k& 11 31 51 -
220 k& 12 32 52 -
470 k&2 13 33 53 —
1 MQ 14 34 - -
2,2 MQ 15 35 - -
4,7 MQ 16 - - -
* carbon only.

Catalogue numbers for other versions on request.
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MRC17

VERSION WITHOUT SPINDLE, SINGLE VERTICAL WITH BRACKET

4,9 _ 1057

—»10,25’ +02 «—121+03— <«——18,3 max—»
a b
9,25
+0,2
_ ' _
12,5
n——— +0,2 —
q [
{— | | —
mounting 4,5 )
surface +0,2
4 —>|'|<— 079 ' ! —>||<— 0’5 !
~l762+02l« e 2032403 — |
. 7285467.1
protruding rotor flat rotor

Rotor drawn at fully counter-clockwise position. M = mark for position of slider.

Fig.4 Version without spindle, single vertical with bracket.

Hole patterns

For connection to printed-wiring boards with a grid pitch of 2,54 mm, viewed from component side.
Hole diameter 1,3 + 0,05 mm.

| | |
4_F$—} FéﬁLf mary T T rI*::
[ 1] | hd | I‘ | | hd | 1‘ |
I T I T T T T T T T T T
HoH -1 HHH | % | :
a b c M -+ 7+ T+ + H + 1+ ++ +
I e S : : ¢ |
N T I N N N I I 9 a* b c‘ 9, (@, |dl2 b _c‘ 9,
T m N < I O . N N N L L3 -3__ hANERN|
H—— T—F T
S 1 ] | |
| |||
7290429 7290430 7290432
terminals in line staggered terminals with one tap
d
7Z86004.1 A
b

Fig.5 Version without spindle, single vertical with bracket: hole pattern and terminal designation.
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Modular carbon and cermet potentiometers

CRC17
MRC17

Main properties
Climatic category (IEC 68)

Resistance range, E3 series
carbon, linear (linearity 4%)
carbon, non-linear
cermet, linear (linearity 4%)

Resistance law (see Fig.35)

Maximum dissipation at Tamp, = 40 oc
carbon, linear
carbon, non-linear
cermet, linear

Test voltage for 1 minute
with plastic cover

carbon 25/070/10, cermet 25/070/56

220 Q2 to 2,2 MS2, tolerance 20%
2200 2 to 2,2 M£2, tolerance 20%
220 Q to 4,7 M, tolerance 10%

carbon A, B,C, H
cermet A

0,2W

0,1 W

1,25 W

500 V, 50 Hz
1000 V, 50 Hz

For further information see Electrical Data and Mechanical Data.

Composition of the catalogue number, PP17 without spindle, single, vertical, with bracket

23225.00....

— code for element I .[ resistance code —
0 = carbon code for tags

1 =cermet

l— code for rotor
2 = protruding rotor

0 = tags in-line
1 = tags staggered

3 = flat rotor
Table for Rygm
R law linear logarithmic* rev. logarithmic* log. with tap
220 Q 02 - - —
470 Q 03 - - -
1 k@ 04 - - -
2,2k 05 25 45 -
4,7 k2 06 26 46 -
10 kQ 07 27 47 -
22 k2 08 28 48 -
47 k& 09 29 49 -
100 kQ 11 31 51 -
220 kQ 12 32 52 -
470 kQ 13 33 53 -
1 MQ 14 34 - -
2,2 MQ 15 35 - -
4,7 MQ 16 - - -
* carbon only.

Catalogue numbers for other versions on request.
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CRC17
MRC17

VERSION WITHOUT SPINDLE, SINGLE VERTICAL WITH BATTERY SWITCH

4.9 9,5
- 1T e— Y -— 171 —_—
+0,25 +0,2 17101 <
0 | -
35_01 b
I /‘\3, ©
; | L A
_“—“"'“TJ l N
0 | y 11
26_04 R B T 223
I wiiuien | b T max
‘ |
' 12,5 M
4 ) +0,1 +0.2
1,5 0 s
s L1 | © ),
. _\ P RS | N | 0
mounting ' } 3,5%0,2 a b c
surface | | N
- <_0,9 —>||<-0’5
— <«—25+02 7286312.1

Rotor drawn at fully counter-clockwise position. M = mark for position of slider.
Fig.6 Version without spindle, single vertical with battery switch.

Hole patterns

For connection to printed-wiring boards with a grid pitch of 2,54 mm, viewed from component side.
Hole diameter 1,3 £ 0,06 mm.

T T T T T T
i i | o et s st S S S |
I fﬂ fSZ : I s1 s2 X
T T T T 717
a b C —— _.T.__:..._—% ]
} & d* a*b c
TITTTTTTT e H s
] | Il T
T T I I
1 | |
| .
7290434 7290436
terminals in line with one tap
d
a [
7286004.1 A

b

Fig.7 Version without spindle, single vertical with battery switch:
hole pattern and terminal designation.
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Modular carbon and cermet potentiometers

CRC17
MRC17

Main properties

Climatic category (IEC 68)

Resistance range, E3 series
carbon, linear (linarity 4%)
carbon, non-linear
cermet, linear (linearity 4%)

Resistance law (see Fig.35)

Maximum dissipation at T mp = 40 °C
carbon, linear
carbon, non-linear
cermet, linear

Test voltage for 1 minute

carbon 25/070/10, cermet 25/070/56

220 Q to 2,2 M2, tolerance 20%
2200 Q to 2,2 M2, tolerance 20%
220 Q to 4,7 M2, tolerance 10%
carbon A, B, C, H

cermet A

02w
01w
1,25 W

500 V, 50 Hz

For further information see Electrical Data, Mechanical Data and Battery Switch.

Composition of the catalogue number, PP17 without spindle, single, vertical with switch

23225.0100. .

resistance code

- code for element

0 = carbon
1 = cermet
Table for Rpom
R law linear logarithmic* rev. logarithmic* log. with tap
220 Q 02 - - -
470 Q 03 - - -
1 kQ 04 - - -
2,2k 05 25 45 -
4,7kQ 06 26 46 -
10 kQ 07 27 47 -
22 kQ 08 28 48 -
47 k& 09 29 49 -
100 kQ 1 31 51 -
220 k& 12 32 52 -
470 kQ 13 33 53 -
1 MQ 14 34 - -
2,2 MQ 15 35 — -
4,7 MQ 16 - - —
* carbon only.

Catalogue numbers for other versions on request.

w ﬁune 1989



CRC17
MRC17

VERSION WITHOUT SPINDLE, SINGLE HORIZONTAL
Hole patterns

»35_81 - For connection to printed-wiring boards
" ’ ] with a grid pitch of 2,54 mm, viewed from
35 81 : : T component side. Hole dia. 1,3 £ 0,05 mm.
A Y
i B== e H 15 |
' +0,25 TTTtTTT T
___r“-T“'L__ i
N s e s =1 S M — ¢
UJ mounting 1 A3
n.c. surface 14+01 — / )
1
|
T

. 0 - =i I -
|0'5_0,1I \t_- J N I A

i
t 350 —— A t
7,7 _*_OL ,J_'_L N +0.2 7290442 7 75_ | A
+0,25 T y 85 ¢ +01
1

AN NN N R el ENS
3,5+0,2 ‘U‘I ﬁ 101 ¥ mounting no tap
44U nc. 15 0 surface

' 0,9+[ .
]
|
- \
= ?E*C
|
I 1~ T
14£01 — 17 b
} =y -a
T
T d
'\H_ }
M 3 |
7,75 B
7290443 | 0,79
o Q 7285460.1 01
-

3 { one tap

Rotor drawn at fully counter-clockwise position. |
M = mark for position of slider. e \

o
[¢]
N
H
+
o
2
s
T
\v
T e T
Qa o T
—_

g - i
7286004.1 P SR S S SR S -
b f
designation of terminals 7290444 ._Zg?_. C
Fig.8 Version without spindle, single horizontal. two taps
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Modular carbon and cermet potentiometers

CRC17
MRC17

Main properties

Climatic category (IEC 68)

Resistance range, E3 series
carbon, linear (linearity 4%)
carbon, non-linear
cermet, linear (linearity 4%)

Resistance law (see Fig.35)

Maximum dissipation at Tamp = 40 °C
carbon, linear
carbon, non-linear
cermet, linear

Test voltage for 1 minute

carbon 25/070/10, cermet 25/070/56

220 2 to 2,2 M2, tolerance 20%
2200 2 to 2,2 M£2, tolerance 20%
220 2 to 4,7 ML, tolerance 10%
carbon, A, B, C, H

cermet A

0,2W
01w
1,25 W

500V, 50 Hz

For further information see Electrical Data and Mechanical Data.

Composition of the catalogue number, PP17 without spindle, single, horizontal

— code for element

23225.00.5. .

resistance code

0 = carbon
1 = cermet

r code for rotor
0 = protruding rotor

1 = flat rotor
Table for Rpom
R law linear logarithmic* rev. logarithmic* log. with tap
220 Q2 02 - - -
470 Q 03 - - -
1 kQ 04 — - —
2,2kQ 05 25 45 -
4,7 k2 06 26 46 -
10 k2 07 27 47 -
22 kQ 08 28 48 -
47 kS 09 29 49 -
100 kQ 11 31 51 -
220 kQ 12 32 52 —
470 kQ 13 33 53 -
1 MQ 14 34 - —
2,2 MQ2 15 35 - -
4,7 MQ 16 - - -
* carbon only.
Catalogue numbers for other versions on request.
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MRC17

VERSION WITHOUT SPINDLE, DUAL VERTICAL

- 4-0’2->
105"
. 935
+0,4
. b,45 1740,
49 < | 20,2
+0,25 both rotors at
GI ' midway -detent @ ~\
! +0,05 +0,05
* . 4l 270, —\ l 1370
0 +01 I v
g6_g, o450 —H--H—-+1 — { =
’ 0 i T 22
} - |} b } \\/ -0,5
t 0 - 12,5 1
3 +8,3_. <\ 1 5.,.%1 +0,2

q A © o)

mounting ) \ V' a5+01 ”_________ T
surface [ 35201 a b c

> “0,9 * -»I 4-0,5

—l |l«25+0,2 7290404

Both rotors at mid-position.

Fig.9 Version without spindle, dual vertical.
Hole pattern

For connection to printed-wiring boards with a grid pitch of 2,54 mm, viewed from component side.
Hole diameter 1,3 + 0,05 mm.

Dual potentiometers with tap on request.

CTT T
o
l |
I
JEH
|
T
[¢]
A N I |

ao—  }—oc
| |
I I

7286004.18

T O—p

7290445

terminals in line

Fig.10 Version without spindle, dual vertical: hole pattern and terminal designation.
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Modular carbon and cermet potentiometers

CRC17
MRC17

Main properties

Climatic category (IEC 68)

Resistance range, E3 series
carbon, linear (independent linearity 4%)
carbon, non-linear
cermet, linear (independent linearity 4%)

Resistance law (see Fig.35)

Maximum dissipation at Tamp = 40 oc
carbon, linear
carbon, non-linear
cermet, linear

Test voltage for 1 minute

carbon 25/070/10, cermet 25/070/56

220 2 to 2,2 M2, tolerance 20%
2200 2 to 2,2 M2, tolerance 20%
220 Q2 to 4,7 ML, tolerance 10%
carbon, A, B, C, H

cermet A

02+02W
0,1+0,1W
1,25+1,25 W

500 V, 50 Hz

For further information see Electrical Data and Mechanical Data.

Catalogue number
On request.

\ (June 1989
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CRC17
MRC17

VERSION WITH SPINDLE, SINGLE VERTICAL

- 8 | -— 10’1 — - + —_—
+02 +02 17201
> |1 0
1—03
M7x0,75 U U
' —
od—f— - - - 0
L
F f22 05
4 12,5 |
B +0,2 t
— 5
65 |- | 3,5%0,2 Q! nb! CO’
S | N HENn
+Ill«09+01 254 — I 2,54
— e 7s N -
L+0,5 +02 5,08+45,08 7285416.2
with mounting bush M7 x 0,75 mm.
- 8 L 101
+02 ' +0,2 \
M10x0,75
\
* -
2d - - - - 0
22_g5
+ * L 12,5
D 02
0,8+£0,1+ |= 3,502
! 4
166?2 - »)L 0,9%0,1
7,6
- + —_— - —
L£05 *0,2

with mounting bush M10 x 0,756 mm.

For dimensions d and L see under Spindles. For other terminals see Fig.34.

Fig.11 Version with spindle, single vertical.
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Modular carbon and cermet potentiometers CRC17
MRC17

Hole patterns

For connection to printed-wiring boards with a grid pitch of 2,54 mm, viewed from component side.
Hole diameter 1,3 £ 0,05 mm.

|
- r_—a -—b__ —_c__ __|—— — e e o e — i i s e e
| i—a-—.- i TrTreTr oo 7
| I I e A | i at C‘ 1 * b C’
. e FFyryr¥
T T T T
RN I S 44 4 | 1 1 Il
- I g g B S s B
4T 4T T
7290461 7290462 7290464
terminals in line staggered terminals with one tap
d

7286004.1 A

o O—»

Fig. 12 Version with spindle, single vertical: hole pattern and terminal designation.

Main properties

Climatic category (IEC 68) metal spindle carbon 25/070/10, cermet 40/125/56
) plastic spindle carbon 25/070/10, cermet 25/070/56

Resistance range, E3 series

carbon, linear (linearity 4%) 220 Q2 to 2,2 MQ2, tolerance 20%

carbon, non-linear 2200 2 to 2,2 M£2, tolerance 20%

cermet, linear (linearity 4%) 220 Q2 to 4,7 MS2, tolerance 10%
Resistance law (see Fig.35) carbon A, B, C, H

cermet A

Maximum dissipation at Tymp = 40 °C

carbon, linear 02w

carbon, non-linear 0,1W

cermet, linear \ etal spindle TW | lasti indl

cermet, with heatsink 3w ™ P ' 2w | Plasticspindle
Test voltage for 1 minute 500 V, 50 Hz

with plastic cover 1000 V, 50 Hz

For further information see Electrical Data and Mechanical Data.
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CRC17
MRC17

1

Composition of the catalogue number, PP17 with spindle, single, vertical

r code for element

0 = carbon
1 = cermet

23225.10....

I T resistance code ———M

code for configuration of tags;
spindle length and type

- code for bushing; spindle dia. and material

0 = M10; dia. 6, plastic
2 = M7, dia. 4, plastic
5 = M10; dia. 6, metal
7 = M7, dia. 4, metal

recommended

spindles

Table for Rphom

0 = in-line; 20, plain
1 =in-line; 30, plain

2 = in-line; 20, flat
3 =in-line; 30, flat

5 = staggered; 20, plain
6 = staggered; 30, plain
7 = staggered; 20, flat
8 = staggered; 30, flat

R law linear logarithmic* rev. logarithmic* log. with tap*
220 Q 02 - - —
470 Q 03 - — -
1 kQ 04 - - -
2,2k2 05 25 45 -
4,7 kQ 06 26 46 -
10 kQ 07 27 47 -
22 k& 08 28 48 -
47 kQ 09 29 | 49 -
100 k& 1" 31 51 -
220 k& 12 32 52 -
470 k2 13 33 53 -
1 MQ 14 34 - -
2,2 MQ 15 35 — -
4,7 MQ 16 - — -

* carbon only.

Catalogue numbers for other versions on request.

100

June 1989\ (




Modular carbon and cermet potentiometers

CRC17
MRC17

1

VERSION WITH SPINDLE, SINGLE VERTICAL WITH BATTERY SWITCH

-

M7x0,75

e 14,5403 —»

- |1 0

-0,1

i

-

o E— - 22,3

M10x0,75
1

+02 l

max
12,5
B I._ +0,2

! 35402 .
l }

—~/l«0,9+01

~ 17£01 ——=

76 .
+0,05

L——I
1 !
=l = 11
ey ' +0{
@ J |
ﬂ | |-=fl=-0,5
a. b, Cc
|

2,5A;]—» + <—I—2,sz.
5,08+5,08 =

7290406

with mounting bush M7 x 0,75 mm.

2d

|

0,801~

6,5
+0,2

——I

'
-

«0,9+0,1

| — — 76 -
L+05 0 1381

=U,

X
\\ 782 11
' o xo

@ [l ) |

n| ||++0,5

a b c

’ 1 ||' 259,

' l ' l bosa

7290407

with mounting bush M10 x 0,75 mm.

For dimensions d and L see under Spindles. For other terminals see Fig.34.

Fig.13 Version with spindle, single vertical with battery switch.
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MRC17

Hole patterns
For connection to printed-wiring boards with a grid pitch of 2,54 mm, viewed from component side.
Hole diameter 1,3 £ 0,05 mm.

1
1
]
I
|
I
|
I
|
I
|
I

+
T
|
T
T
]
T
I
f
|
L

[\']
(/2]
'—A
T
o
(7]
LN
T
G
T
ot
|
I
B
T
o
w
‘rh_ LN
b
1
I
1
|

|

1

F

|

{
-

1

f

1

T

|

T

|

}
L1
}

l
7290466 7290468

without tap with one tap

e"w‘l_j_—*—l—oc

7286004.1 A

T O—p

Fig.14 Version with spindle, single vertical with battery switch:
hole pattern and terminal designation.

Main properties

Climatic category (IEC 68) metal spindle carbon 25/070/10, cermet 40/125/56
plastic spindle carbon 25/070/10, cermet 25/070/56

Resistance range, E3 series

carbon, linear (linearity 4%) 220 Q to 2,2 M2, tolerance 20%

carbon, non-linear 2200 2 to 2,2 MS2, tolerance 20%

cermet, linear (linearity 4%) 220 Q2 to 4,7 M2, tolerance 10%
Resistance law (see Fig.35) carbon A, B, C, H

cermet A

Maximum dissipation at Tamp = 40 °C

carbon, linear 02W

carbon, non-linear 0,1W

cermet, linear 1,25 W (metal spindle), 1 W (plastic spindle)
Test voltage for 1 minute 500 V, 50 Hz

For extended data see under Electrical Data, Miechanical Data and Battery Switch.
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Modular carbon and cermet potentiometers CRC17

MRC17
Composition of the catalogue number, PP17 with spindle, single, vertical with switch
23225.11....
. code for element ’ -[- resistance code —mMmM ——————
0 = carbon code for configuration of tags;
1 = cermet spindle length and type
|
r code for bushing; spindle dia. and material 0 = in-line; 20, plain
0 = M10; dia. 6, plastic 1 = in-line; §0, plain
2 = M7; dia. 4, plastic 2 = in-line; 20, fiat
5 = M10; dia. 6, metal recommended 3 = in-line; 30, flat
7 = M7, dia. 4, metal spindles -
Table for Rpom
R law linear logarithmic* rev. logarithmic* log. with tap*
220 Q 02 — — —
470 Q 03 — — —
1 kQ 04 - - —
2,2k 05 25 45 -
4,7 k2 06 26 46 —
10 k& 07 27 47 —
22 k&Q 08 28 48 —
47 kQ 09 29 49 —
100 kQ 11 31 51 —
220 k& 12 32 52 -
470 kQ 13 33 53 —
1 MQ 14 34 — —
2,2 MQ 15 35 - —
4,7 MQ 16 - — -

* carbon only.

Catalogue numbers for other versions on request.
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MRC17

J

VERSION WITH SPINDLE, SINGLE HORIZONTAL

- Pd |~ Hole patterns
For connection to printed-wiring boards
with a grid pitch of 2,54 mm, viewed from
component side. Hole dia. 1,3 £ 0,05 mm.
— e e
L%0,5 — - M7x0,75 ¢ Y
i { ?—E» Cc
! [ 1 g i Vag REN +_i;
6,5 1_ b
+ ’2 ! *0’1 +0,2 T : N |/ |
' ol ' 7+01 |,
[ T i — -a
1: —‘——_ﬁ- ,l
11,6 T TTTITTT
' N +0,2 t
+ f l 7290470 7v75—> A
- - 1 - - : , +0,1
3,5%02 U |, tos mounting
i - n.c. l l 157y surface no tap
0,9_’ -
0
-~ 22
0.5 T TTTTTT T
T T
} T-E— c
| I
(7 N 1 I
@ | c } AR b
== 08 N
} - a
+
17 - I 7—‘0'1 | d
1071 * — S = ]
7,6 : a *11 T+++t+++
+0,05 ! ' @= ‘l
4 S —
? j 7290471 4_7’75_, B
22+01— |1« & +0!
T +0,1
. 11£0,1 — 7290408 one tap
with mounting bush M7 x 0,75 mm.
TT+T++T++++
For dimensions d and L see under Spindles. Y
} - d2
d1 d2 I S e
} - b
a T { A4 a
¢ 701 |
LI - d1
1 [y .
7286004.1 1 7
[
designation of terminals 7200472 | 7,75 _] (o
+0/1
Fig.15 Version with spindle, single horizontal. two taps
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Modular carbon and cermet potentiometers

CRC17

MRC17
2d |-
L+05 «~M10x0,75
v ] i
0,8 8
6,5
+0,2 £ +0,2
' (GE— J T
11,6
! N +0,2
4
. =it ]
3,5%0,2 ti
= BRI
[ o
0,g—> -
0
22 g —
! N
/\ =°=-——-%0,5
R an) S
*0,1 %%
= a
=
with mounting bush | @

M10 x 0,75 mm.

'

0
7-02

-« 11£0,1 —~

-

7290409

Fig.15 Version with spindle, single horizontal (continued).

Main properties
Climatic category

Resistance range, E3 series
carbon, linear (linearity 4%)
carbon, non-linear
cermet, linear (linearity 4%)

Resistance law (see Fig.35)

. R — 400
Maximum d}ssnpatnon at Taymp =40°C
carbon, linear
carbon, non-linear
cermet, linear

Test voltage for 1 minute

metal spindle
plastic spindle

carbon 25/070/10, cermet 40/125/56
carbon 25/070/10, cermet 25/070/56

220 Q to 2,2 M2, tolerance 20%
2200 2 to 2,2 M2, tolerance 20%
220 2 to 4,7 MS2, tolerance 10%
carbon A, B, C, H

cermet A

02w
0,1W
2 W (metal spindle), 1 W (plastic spindle)

500 V, 50 Hz

For further information see Electrical Data and Mechanical Data.

Catalogue numbers: On request.
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CRC17
MRC17

VERSIONS WITH SPINDLE, TANDEM VERTICAL

- 8 —— + —_—
+02 151%0,3
- |- 0
1-0,1
M7 x0,75 U
' —
TE — e 0
f 1 22—0,‘5
A 12,5
D +0,2
o 65 |o ! 3,5%£0,2
*0,2 ] | }
—-l|l<-0,9+0,1
B a— LiO,S A—_-—.‘*Z’GQ’I 5,08 -
with mounting bush M7 x 0,75 mm.
8
-, 072»l<— 1510,3 ——;
M10x 0,75
v
\
2d +—t-—1-1+— .. o
— T 22_g5
X L 12,5
U +0,2
0,801+ |+ l, 3,520,2
6,5 | I' i
~ o | +‘<—o,9ion
L+05 +7662* 5,08 I~

=Y

o |

a

o

x ( '
254 T I 72,51‘
—+15,0845,08< ;2854182

]

with mounting bush M10 x 0,75 mm.

For dimensions d and L see under Spindles.

Fig.16 Version with spindle, tandem vertical.

7285417.2

106

June 1989 (



Modular carbon and cermet potentiometers CRC17

MRC17

Hole patterns

For connection to printed-wiring boards with a grid pitch of 2,54 mm, viewed from component side.
Hole diameter 1,3 + 0,05 mm.

unl
]
]
T
I
T
Il
1
}
T
|
uaj
us
1
Il
T
%
|
T
%
|
10

]
|
J
o
o
O
Q
1Y
o

£
T
19
|
1
t
]
f
|
1
|
1
|
1
o o
|

!
! a‘yﬁ b [ c%* aip
| | L
: IL_ T 1L L T !.1b r + + + -+ H
1 T
| i | 1 |
! O N N O N I N N O N N I
dal
L-17
7290473 7290474 7290476
terminals in line staggered terminals with one tap
d

7286004.1 A

o O—p

Fig.17 Version with spindle, tandem vertical: hole pattern and terminal designation.

Main properties

Climatic category (IEC 68) metal spindle carbon 25/070/10, cermet 40/125/56
plastic spindle carbon 25/070/10, cermet 25/070/56

Resistance range, E3 series

carbon, linear (linearity 4%) 220 Q to 2,2 MQ, tolerance 20%

carbon, non-linear 2200 Q to 2,2 M2, tolerance 20%

cermet, linear (linearity 4%) 220 2 to 4,7 MS2, tolerance 10%
Resistance law (see Fig.35) carbon A, B, C, H

cermet A

Maximum dissipation at Tymp = 40 °C

carbon, linear 0,2+02W

carbon, non-linear 0,1+01W

cermet, linear 1,25+ 1,25W |metal 1+1W | plastic

cermet, with heatsink 2+2W | spindle, 1,5+ 1,5 W | spindle
Test voltage for 1 minute 500 V, 50 Hz

For further information see Electrical Data and Mechanical Data.
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Composition of the catalogue number, PP17 with spindle, tandem, vertical

23225.20....

— code for element

0 = carbon
= cermet

— code for bushing; spindle dia. and material

0 = M10; dia. 6, plastic
2 = M7; dia. 4, plastic
5 = M10; dia. 6, metal
7 = M7; dia. 4, metal

} recommended

spindles

Table for Rpom

I l I resistance code —————
code for configuration of tags;

v

spindle length and type

0 = in-line; 20, plain

1 =in-line; 30, plain

2 =in-line; 20, flat

3 = in-line; 30, flat

5 = staggered; 20, plain
6 = staggered; 30, plain
7 = staggered; 20, flat
8 = staggered; 30, flat

R law linear logarithmic* rev. logarithmic* log. with tap*
220 Q 02 - - -
470 Q 03 - - -
1 kQ 04 - - -
2,2kQ 05 25 45 -
4,7 k2 06 26 46 -
10 k& 07 27 47 -
22 kQ 08 28 48 -
47 kQ 09 29 49 -
100 k& 1 31 51 -
220 kQ 12 32 52 -
470 k& 13 . 33 53 -
1 MQ 14 34 - -
2,2 MQ 15 35 - -
4,7 MQ 16 — - -

* carbon only.

Catalogue numbers for other versions on request.
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CRC17
MRC17

Modular carbon and cermet potentiometers
VERSION WITH SPINDLE, DUAL VERTICAL

‘|e3114aA jenp ‘8jpuids yuM uoisidaA g bi4
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CRC17
MRC17

Hole patterns

For connection to printed-wiring boards with a grid pitch of 2,54 mm, viewed from component side.

Hole diameter 1,3 £ 0,05 mm.

|
— + + + + + +
| ]
T AT Tl T EnEE. T N
a b c s1 S2|
R } e
1 a b c 1
T T7TT T T T
: i H—+—++++H
T S s S | |
T I 1 I
a b c
H—o—o i + [ S g B x
| 2@ b c |
T T T T T T T T
% + {0 S RS N SN E 1‘
ao—  }—oc
N | |
_ -+ _1_ 4+ + 4 = i
AT \ 7Z86004.18
157 b
I
7290482 7290483
without switch with switch designation of terminals

Fig.19 Version with spindle, dual vertical: hole pattern and terminal designation.

Main properties
Climatic category (IEC 68)

Resistance range, E3 series
carbon, linear (linearity 4%)
carbon, non-linear
cermet, linear (linearity 4%)

Resistance law (see Fig.35)

Maximum dissipation at Tamp, = 40 oc
carbon, linear
carbon, non-linear
cermet, linear

Test voltage for 1 minute

carbon 25/070/10, cermet 25/070/56

220 Q2 to 2,2 M2, tolerance 20%

2200 Q) t02 2 MO tolerance 209%
Liuv e 8 L, {oierance £U%

< i,

220 Q2 to 4,7 ML, tolerance 10%

carbon A, B, C, H
cermet A

0,2+0,2W

0,1+0,1W

1,25 + 1,25 W (metal spindle),
1+ 1W (plastic spindle)

500 V, 50 Hz

For further information see Electrical Data, Mechanical Data and Battery Switch.

Catalogue number
On request.
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Modular carbon and cermet potentiometers CRC17

MRC17

BUILDING ELEMENTS FOR POTENTIOMETERS WITHOUT SPINDLE (Survey 1)

Potentiometer with flat rotor, snap-in type

To be used with snap-in actuating devices, see Fig.22. Cannot be combined with other PP17
potentiometers and switches.

Maximum axial force 20N
if mechanically supported, e.g. by mounting bracket 80N

© [ 0O
] N SN
F-nl,
@ 0 o

\J U u 7Z85459.1A

Fig.20 Flat rotor, snap-in type.

Potentiometer with protruding rotor, snap-in type

To be used with snap-in actuating devices, see Fig.22. Can be combined with another PP17
potentiometer and/or switch.

Maximum axial force 20N
if mechanically supported, e.g. by mounting bracket 80N
oy (0 O)
| |
[ AR---+"
' J I .
|
- ;.‘L——-L_‘
i '
j O O

l j 7285459.18

Fig.21 Protruding rotor, snap-in type.
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Actuating device
— Figure 22 shows the snap-in part of a plastic actuating device. A limited range of actuating devices is
available — see PP12 series.
- + 0’2—>
6273
— 3501 <

0
| ss0 |-

]

- O

_io,oa' '\\‘:l\/l/-_li X l 0 mlin

0 |
ROL g, (Al
I=]0,02
i
| T "
_ _4 _ +0,1 0
! 2670 3_0,03
1 A
T }
7285461.2

Fig.22 Actuating device.

Mounting bracket

For extra stability of single vertical or tandem vertical potentiometers. Use of this bracket permits an
axial force of maximum 80 N to the potentiometers opposite.

r5~> «16 <«— 18,3 max —
G O
I , |
| |
| |
14,4 — A I~
I | 21,75
| , 1
| |
' Yy
— (G —c)
M . Y ¥
mounting ' 4,5
surface +0.2 0,2
M. oo T *® ! bl 1.2 '
25 || 2005 D MR
+61—’ — <«—— 20,32*0,2 — -
= 17,6201 (8e) 7290400
(3e)

Fig.23 Mounting bracket.
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Modular carbon and cermet potentiometers CRC17

MRC17

BUILDING ELEMENTS FOR POTENTIOMETERS WITH SPINDLE (Survey 2)

Potentiometer with flat rotor, slotted type
To be used with spindle as single or tandem potentiometer. Cannot be combined with a switch.
Maximum axial force 20N

U U H 7290405

Fig.24 Flat rotor, slotted type.

Detents

A detent spring can be mounted in the bearing bush of the spindle to provide the potentiometer with
a centre detent. More detents on request.

Heatsink

Zinc heatsinks are available to increase the maximum permissible dissipation of cermet potentiometers.
They can be added to single potentiometers and to both potentiometers of a tandem version.

17 - 5,7 |~

© H ©
T

!
20,25 —{} - - 5140,1 -
NN =i u
e 5 ]
Al og rem 7200413

Fig.25 Heatsink.

P
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Slow-motion drive
For fine adjustment. Gear ratio 4,6 : 1 and 7 : 1. (Other spindles on request.)

-~ 301 —m»
20405
«10+0,3>(|<10£0,3~ U
v . —
Y —
e s e R B
A
’ T
side view

7290414

front view

Fig.26 Slow-motion drive.
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Modular carbon and cermet potentiometers

CRC17

MRC17
Spindles, metal or plastic, M7 bushing
CCW position L | Ly d
mm | mm | metal | plastic
0
L2035 15 4h9 4—0,1
- 8%0,2 1« L .. 0
| Y ; ' 20 4h9 4—0’1
ad —Ef - - M7x0,75 »«@— 0 -
! ‘“—J 72854211 ' 25 4h9 4_0,1
30 *4h9 *4 0
Fig.27a. 0,1
0
L+0,35 15 [ 3,0 |4h9 4—
3.9 ! oo 0,1
-01 - 8%0,2 |~ - 30°%5
(metal) ' AN 0
I‘—j 20 | 7,5 [*4h9 *4—-01
#d ‘_—L - +M7x0,75 @ ' -
P o Ly = S 25 |85 [4ane | 40
0 +0 ’ 0,1
(plastic)
* * 0
Fig.27b. 30 |85 [*4h9 | *4—q,
0
~—— L*0,35 _~.1 20 4—0 1
08" “ehp | 82021 2s ¢ T1POE
e |, @,
f g R—— - M7x0,75 - -
R — | '
f 44
. 75t0,2<— 72854231 '
Fig.27c.
0
12 4h9 4—
~—L£0,35 — 0,1
0.9 - 8%0,2 '« »130;‘«:55‘
*0,05 H H
Py — '
e t
ad A:n“—J v~—<|1>M7x0,75
¥ —1'A$ metal
—l 18202
- 30°25°
25 A
+0,1
,~
72854201 pIGStiC
Fig.27d.
* Recommended spindle types in metal for all versions and in plastic only for single versions without
switch.
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Spindles, metal or plastic, M10 bushing

CCW position L L1
mm | mm | metal | plastic
%, * 0
L05—— 20 6h9 6—0 1
-~ 8*0,2 [« !
: : ~ ‘ 30 6ho  |*6-
— ] ! 0,1
ad - M10x0,75 - 0
f | I 40 6h9 | 6 4
| 7285426.1
| 60 6h9 6—o
Fig.28a. 0,1
[ L2305 ——— 20 756h9 |*6 0
0 ’ ’ 0,1
o021 - 8402 |« '
(metal) 0
C 30 | 13,5 |Bh9 *6—0 1
I e IR R R 0'
— } 60 |135/6h9 | 6—,
Ly ~— L1102 —» . 7285425.1 ’
(plastic)
Fig.28b.
0
<~ L 0,5 ———— 30 6_0 1
~| =180 - 80,2 [+ - 30°%5° ’
+gi%5 RS
Lﬁ_’l— ; %_—4_ ! £01
g4 B — - M10x0,75 ’ -
i |
«— 1240,2—~ ! 7285424.1 '
Fig.28c.
~—L205— 12 6h9 6—8 1
- 8%02 |- '
+(1)'§5
' i . T
gd —= - ——1M10x0,75
f
; |
~l l18202 ¢
Fig.28d.
* Recommended spindle types in metal for all versions and in plastic only for single versions without
switch.
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Modular carbon and cermet potentiometers

CRC17
MRC17

Mounting holes for potentiometers with spindle

for single and tandem
potentiometers

required mounting holes
in chassis

fixing of
potentiometer

with mounting bush
M7 x 0,75 mm

-« 71101~

TN

~7,6£0,1~1

Fig.29.

7285428.1

with supplied
mounting nut;
max. torque for
tightening =1 Nm;
minimum thickness
of mounting plate
=1 mm

with mounting bush
M10 x 0,75 mm

— 101 %% —

—-»’ |<— 2’6 +%:1

7285429.1

with supplied
mounting nut;

max. torque for
tightening = 3,5 Nm;
minimum thickness
of mounting plate
=1mm

June 1989
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MRC17

BUILDING ELEMENTS FOR POTENTIOMETERS WITHOUT SPINDLE (Survey 1)
AND WITH SPINDLE (Survey 2)

Battery switch (s.p.s.t.)

Operating torque, initial 25 to 75 mNm
Mechanical endurance = 16 000 cycles
DC voltage/current rating 14,4V/3,5 A
Test voltage
initial 500 V DC for 1 minute
after 21 days humidity test |EC 68-C 100 V DC for 1 minute
Contact resistance
initial <20 m2
after 16 000 cycles (under load) <50 mQ

Insulation resistance, between switch contacts,
and between interconnected contacts and housing

initial =100 M
after 21 days humidity test IEC68-C = 2MQ
— L"S -
max
-13,2 |~ 17
| S
d o | o |
I 9,25 ! 9.8
’l max
12,5 V\T%
l._ +0,2 '
@ ©)
J LE—
3,502 +>=0,5
- ‘LO,Q —>| 5,08 L— 7290422
-l le125

Fig.31 Battery switch (s.p.s.t.).
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Modular carbon and cermet potentiometers CRC17

MRC17

Metal shield

For the suppression of hum, crosstalk and noise. Provided with earth tag. Can be mounted at the rear
of the potentiometers. Material: finished steel. Potentiometers with a switch do not need this shield
(the switch already has one).

17 A
S A
20,25
+
7
m;:x +
+
0 0 '
'

«0,7+0,1
<1,05+0,2

>

L— 6 —> 7290415 -
Fig.32 Metal shield.
Plastic cover

Can be mounted at the rear of the potentiometer. Use is necessary if a test voltage of 1000 V AC must
be withstood for 1 minute.
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Fig.33 Plastic cover.
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CRC17
MRC17

Terminals
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Fig.34 Terminals.
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Modular carbon and cermet potentiometers

CRC17
MRC17

ELECTRICAL DATA

Unless otherwise specified, all values are valid at an ambient temperature of 18 to 22 ©C, an atmospheric
pressure of 86 to 106 kPa and a relative humidity of 45 to 75%.

For measuring and test methods, see |IEC publications 393-1 and 68. The terms used are explained in

general section Terms and Definitions.

Resistance range, E3 series™
potentiometers without spindle
linear law
logarithmic law

potentiometers with spindle
linear law
logarithmic law

Tolerance on resistance
Resistance law and tolerances (see Fig.35)

Ganging tolerance (tandem potentiometers)
linear law
at values between 10 and 90% of R,
(reversed) logarithmic law
at attenuations between 0 and 20 dB
at attenuations between 20 and 40 dB
at attenuations between 40 and 60 dB

with a tap at 10% of Rtgtgal, tap load 1% of R,

at attenuations between 0 and 20 dB

at attenuations between 20 and 40 dB
at attenuations between 40 and 60 dB
at attenuations between 60 and 70 dB
at attenuations between 70 and 80 dB

Terminal resistance, (residual)
Resistance at the tap
Contact resistance moving, initially,

linear law
logarithmic law
Contact resistance variation (CRV),
(acc. to IEC 393-1, sub. clause 4.17) initially,
linear law
logarithmic law
Temperature coefficient of resistance

Insulation resistance
after damp heat test
(IEC 68, test C)

*

10% on request.

carbon

cermet

220 Q2 to 2,2 MQ
2200 2 to 2,2 MS2

220 Q2 to 2,2 MQ
2200 ©2 to 2,2 MQ

+20%*

type A, B, C, H

standard special
<2dB

<2dB

<3dB

<4dB

<2dB <2dB
<3dB <3dB
<4dB <3dB
<6dB <3dB
<8dB <8dB

<2% of Rpomor 10 2
< 1,5% or Rnom0r1oﬂ

< 4% of Rae
<8% of Rae

<1%
<2%

+500 x 10°¢/K

éfter 21 days
> 100 MQ

220 2 to 2,2 MQ

220 2 t0 2,2 MQ

+10%
type A

< 1%of RnomOf‘lOﬂ

<2,5% of Rac

< 1% of Rge

+100 x 10°°

after 56 days
> 100 MQ
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CRC17
MRC17

—

ELECTRICAL DATA (continued)

Maximum attenuation
Rac = 22 k&, logarithmic law
Rac <22 k£, logarithmic law
Rac <22k, linear law

Maximum dissipation at Tymp =40 OC (Ppay)*

linear law
logarithmic law
linear law, using a heatsink

Test voltage for 1 minute
with cover

Working temperature range
versions without spindle
versions with spindle

Storage temperature range
without switch, versions without spindle
without switch, versions with spindle

carbon cermet
=90dB
=75dB
=55 dB =>60dB
02W 1,25 W **
0,1W

3W**
500 V, 50 Hz 500 V, 50 Hz
1000 V, 50 Hz 1000 V, 50 Hz
—25to +70°C —25t0 +70°C
—25to +70°C —40to + 125 °C

—55 to + 100 °C

—55 to + 100 °C
—55to + 125 °C

with switch —40 to + 85 °C
Climatic category (IEC 68)
versions without spindle 25/070/10 25/070/56
versions with metal spindle 25/070/10 40/100/56
versions with plastic spindle 25/070/10 26/070/56
ENVIRONMENTAL TESTS
tests requirements
carbon cermet
Climatic sequence ARae/Rac <10% <2%
Damp heat, steady state
R <100 k&2 ARyc/Rae <15% <2%
R > 100 k2 < 20% <2%
Mechanical endurance
25 000 cycles ARg4¢e/Rac <10% <2%
Electrical endurance
1000 h at 70 ©C, cyclic ARzc/Rac < 10% <2%
Resistance to soldering heat
(IEC68-2, test T) ARgzc/Rac <2% <1%
Change of temperature ARgc/Rac <3% <1%
AVap/Vae < 1% <0,5%
Bump and vibration ARac/Rac <2% <0,5%
AVap/Vae <1% <0,5%

*

For derating see Fig.36.

** For versions with metal spindle. The max. dissipation of cermet types with plastic spindle is 1 W
(lin. law) and 2 W (lin. law with heatsink).
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Modular carbon and cermet potentiometers CRC17

MRC17

Characteristics of potentiometers without switch

7286010.1
100 7286017.1 100
—_ | - |
- © ]
E A g 80 /.
& 80 T & /( [
o / ! 2 ]
# — : z /|
x 60 x 60
Tt ——Tt——1ss !
40 L 4 —— - — 1 40 / i
1
7 : Y7/ 1.
‘/,/' ] 4/1'
20 v ! 20 4———H
/] | ‘;’/'
i i 6 — [ RN S p—— 1 ]
0 L 1,6 — e 7 |
5 50 100 150 200 250 295 5 50 100 150 200 250 295
angle of rotation (degrees) angle of rotation (degrees)
Type A Type B
Fig.35a Linear law. Fig.35b Logarithmic law.
. 7286012,
100 Y. 72960:1 985 100 2.1
- = — — T — 1194 - 1
)
g g A N S S g /:'
& 80 7 T o /{
1 1
R ) S B B B R T
c 60 : o 60 :
/ . .
1
40 / i 40 / !
! / l
i 1
2of— : Py I N N :
] |
L i T e — T
5 50 100 150 200 250 295 5 50 100 150 200 250 295
angle of rotation (degrees) angle of rotation (degrees)
Type C Type H
Fig.35c Reversed logarithmic law. Fig.35d Logarithmic law, tap at 10%.

Characteristics of potentiometers with switch

The curves of Fig.35a to d have to be adapted since the effective angle of rotation is from 43° to 295°.
An example for linear law is given in Fig.35e.

7286670
100 T /{
= }
g P
& 80 / '
®
< // !
x 60 ) E—— — T
1
1
L — - — — 4+ ——144
40 A —
/1] i
20 // | i
pd i |
o P ! i
0 43 100 150 200 250 295
angle of rotation (degrees)
Type A

Fig.35e Linear law.
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CRC17
MRC17

7286003.2
100
® _ : -
= 80 carbon, cermet with plastic spindle or
g 4 | without spindle
S 601 |
o +-———— +——— cermet with metal spindle
2 40 |
B .
a |
2 204
5 ] |
o L T T T T T ! 1 T T T T I T T T
—-25 0 40 70 100 125

Tamb { °c)

Fig.36 Maximum permissible dissipation as a function of ambient temperature.

MARKING
The potentiometers are marked according to |1EC 62 as follows:

— nominal resistance (in RKM code)
— resistance law
— code for year and month of manufacture.
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Modular carbon and cermet potentiometers CRC17

MRC17
MECHANICAL DATA
versions without versions with
spindle spindle

single tandem single tandem unit

duo duo
Max. axial force 80* 80* 100 100 N
Operating torque initial 410 16 4to 20 5 to 20 5to 30 mNm
Operating torque of switch 25t0 75 251075 25 to 75 25t0 75 mNm
Max. permissible end-stop torque . 4¢: 600 4¢: 600 mNm

600 600 6¢: 800 6¢: 800 mNm
Angle of rotation 300 +2 3002 300+2 300+2 deg
Effective angle of rotation 290+ 2,5 290+25 290+ 25 290+ 2,5 deg

with switch 252+25 252+25 252 +25 252 +2,5 deg
Axial rotor/spindle play <0,2 <0,2 <0,3 <0,3 mm
Radial rotor/spindle play <0,2 <0,2 <0,1 <0, | mm
per 10 mm | per 10 mm

Angle of rotation
1. Types without switch

total mechanical angle 0° to 3000

effective R-angle 50 to 2950 a - -

For performance see . : . Fig.37a
2. Types with switch

total mechanical angle 0° to 3000

O to A; radial spindle play in “off"” position (c.c.w.) 10° max.

O to B; switch angle 430 max.

B to C; effective R-angle 430 to 2950

For performance see Fig.37b

b
7286309.1
Fig.37b.

MOUNTING

The potentiometers with printed-wiring terminals are intended for p.c. board mounting with a grid
pitch of 1e (2,54 mm). The holes in the board should be 1,3 + 0,5 mm; the board thickness not
over 2 mm. Potentiometers with bushing should be mounted as described in Figs 29 and 30.

* If not supported: 20 N.

\ (lune 1989
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23 mm METAL-GLAZE ROTARY CONTROL

QUICK REFERENCE DATA

Resistance range (E3 series), linear law 47 Q to 22 MQ
Maximum dissipation at 40 °C 5W
Climatic category, |IEC 68 55/125/56

APPLICATION

These potentiometers are for control functions where high dissipation and high stability are necessary,
e.g. in industrial control functions.

DESCRIPTION

These potentiometers have a metal-glaze resistive element on a ceramic base. The actuating device is an
isolated rotor with a multiple wiper, operated by a metal spindle. For applications, up to 70 ©C,
potentiometers with a plastic spindle are also available. The resistance element is shielded by a metal
housing. The bushing is profiled to act as a heatsink.

The terminals a and ¢ (see Fig. 1) are the end terminals; b is the central terminal connected to the
slider. All terminals are either solder tags (also suitable for snap-on connection), or printed wiring pins.

ao—-?_ﬂc
b
7285818

Fig. 1.

MOUNTING

The potentiometers can be mounted on a panel with a hexagonal nut which is supplied with each
potentiometer (catalogue number of nut 4322 047 00350). The maximum tightening torque is 3.5 Nm.

10,0 *31 -

72980281
Fig. 2.
MARKING
The potentiometers are marked with:
— nominal resistance (in RKM code according to IEC 62)

— resistance law (LIN)
— code for period and year of manufacture.

w (J une 1989
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MRC23

Outline drawings.

L£05 161 —

e - 24,2

26h9 {—-—- — 23 4

M10x0,75-/

=i-Xe)

2,7

J«oya 12—

- 166
Fig. 3.
Dimension L: 18, 30 or 60
TECHNICAL DATA

7285820.3

Unless otherwise specified, all values have been determined at an ambient temperature of 15 to 35 °C,
an atmospheric pressure of 96 to 106 kPa and a relative humidity of 45 to 75%. The 47 Q and the

100 2 versions deviate slightly from the specified data.
Resistance range (E3 series), linear law

47 Q to 22 MQ

—» Tolerance on nominal resistance + 10%, + 20% (standard)
+ 5% on request

Maximum dissipation at 40 ©C (P.ax) 5W
Test voltage between interconnected terminals and chassis

during 1 minute, AC or DC 1000 V
Rated element voltage Pmax - Rnom
Insulation resistance after damp heat test IEC 68, ¢ 56 days =>10° MQ
Temperature coefficient <100 10°%/K
CRM (contact resistance moving), initial < 4% of Ry
CRYV (contact resistance variation), initial < 2% of Ry
Climatic category according to |1EC 68-2

metal spindle 55/125/56

plastic spindle 25/70/56
Operating torque (max./min. <2) 3t0 20 mNm
Permissible end-stop torque <800 mNm
Permissible axial spindle load <100 N
Effective angle of rotation 2700 + 20
Mechanical angle of rotation 3000 + 50
Rotation life 25 000 cycles
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23 mm metal-glaze rotary control MRCZ3

RESISTANCE
Potentiometers covered by this specification are linear, see Fig. 4.

7285819
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Fig. 4.
DERATING
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Fig. 5.
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MRC23

—= COMPOSITION OF THE CATALOGUE NUMBER

2322 481 ..

code for terminals
and spindle material

0 = solder tags, metal spindle
1 = p.w. tags, metal spindle
7 = solder tags, plastic spindle
6 = p.w. tags, plastic spindle

code for spindle length
06 = 18 mm length
03 = 30 mm length
07 = 60 mm length

Note

E6 values available on request.

Table for Rhom

law 10% 20%

R
47 Q 41 91
100 01 51
2202 02 52
470 Q2 03 53
1k$2 04 54
2.2k2 05 55
47 kQ2 06 56
10 k2 07 57
22 kQ2 08 58
47 kQ2 09 59
100 k2 11 61
220 k2 12 62
470 k2 13 63
1 MQ 14 64
2.2 MQ 15 65
47 N2 16 66
10 MQ 17 67
22 MQ 18 68
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23 mm metal-glaze rotary control

MRC23

ENVIRONMENTAL TESTS

tests

requirements

Climatic sequence
Damp heat, steady state

Mechanical endurance
25 000 cycles

initial
after 25 000 cycles

Electrical endurance
1000 h at 70 °C, cyclic

Resistance to soldering heat
(IEC 68-2, test T)

Change of temperature

Bump and vibration

CRV (contact resistance variation )

ARac/Rac
ARgac/Rac

ARac/Rac

CRV
CRV

ARac/Rac

ARac/Rac

ARac/Rac
AVap/Vac

ARac/Rac

<0.5%
<1%
<0.5%

<0.5%

PACKAGING
50 items per box.

\ (June 1989
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2322 415 J L CSC25

25mm CARBON SLIDE CONTROL

QUICK REFERENCE DATA

Nominal resistance, E3 series

linear law 470 — 1 MQ

logarithmic law 2,2 k2 — 470 k2
Maximum dissipation at 40 °C

linear law 02w

logarithmic law 0,1W
Climatic category, IEC 68 25/070/21
APPLICATION

These potentiometers are particularly suitable for audio, television, monitors and semi-industrial
applications.

DESCRIPTION

A straight carbon track is fitted on to a base plate of resin bonded paper, which is mounted in a

housing of black synthetic resin.

The slider contact is adjusted by means of a knob, which moves along a silvered spindle. Two types of
slider knob are available. The potentiometers are available with linear or logarithmic resistance law.

The elements are provided with an external screening shield which is either black coated (shield without
printed-wiring tags) or tin plated (shield with printed-wiring tags).

The terminals a and ¢ (see Fig. 1) are the end terminals; b is the central terminal connected to the

slider. All terminals are suited for mounting on printed-wiring boards
slider. All terminals are suited for mounting on printed-wiring boards.
a O—LTI_"I—OC
7285818

Fig. 1 Terminal allocations.
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CSC25

Outlines

L L=
94 j}

+0,25 |

| O

57
£0,15
8,6

4025

Dimensions in mm

435%02 marking on this
10 e 75 e 25605 ___ side of potmeter
-0,2 +0, mech. travel
FalInN m
bl
<} ll| 0 .
f \1} 1
| 1
| ' |
| |
f;ﬂ i (- __:o',,
H
84 Y
+0,2
b [A A |
N
, 4
P a c b *03
1£0,2 215 0 .l f.
(2x) = 1201 e ! |
- ‘ 2401 =81 505
300 ——————— ‘
— %% I 30£0,15 | 13,15 l 7205268

Fig.2 Version with black coated shield without p.w. tags.
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3 1(3x)
solderland

L 1.3(3x)
grxd hole

Fig.3 Hole pattern in the printed-wiring board, viewed from the component side.
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25 mm carbon slide control

CSC25

Types of slider knobs

)
©

7295266 ﬁ

Fig.4 Dimensions of long slider knob.
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0 ‘ -~ 0 2_8_1, L=
| |
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—\j/— 1 4 +02
T *0 0
A ! AL
+02 L] ot @
=5ty I

7295265.1

Fig.5 Dimensions of short slider knob.

l ﬁune 1989

135



CSC25

TECHNICAL DATA

Unless stated otherwise, all electrical values have been determined at an ambient temperature of 15 to

35 OC, an air pressure of 86 to 106 kPa and a relative humidity of 45 to 75%.

Table 1 Linear resistance law

nominal maximum terminal resistance maximum
resistance measured between terminals attenuation
Rnom bandaorbandc dB
470 Q 35 Q 30
1 Q 50 Q@ 30
2,2 k2 100 Q 40
4,7 kQ2 200 40
10 k& 300 40
22 k2 600 50
47 k& 1 k& 50
100 kQ 2 kQ 50
220 k& 3,5 k2 60
470 k&2 6 kQ 60
1 MQ 10 k&2 70
Table 2 Logarithmic resistance law
nominal maximum terminal resistance maximum
resistance measured between terminals attenuation
Rnhom band a bandc dB
2,2 k2 2082 250 Q 50
4,7 k2 350 500 50
10 kQ 50 1 kQ 50
22 k2 100 1,5 k2 60
47 kQ 200 2,5 k2 60
100 k&2 250 2 5 k&2 60
220 kS 500 2 7,5 k2 70
470 k& 1k 15 k&2 70
1 MQ 2 kS2 30 k&2 80
2,2MQ 5 k& 60 k&2 80
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25 mm carbon slide control CSCZS

7276150.2
100
resistance T /
(% Rotal) 4 (
80 A /
l A
L / 66
A
60 // T 58
g /
41— * / Y.
7
B
33 |
1
26
20 /’
/1 1 12
8 Z Y
P
31 Z
1 1
08 938 15,8 24,8
L———————— effective travel : 24 _ ?mm —_—
mechanical travel : 25,6 £ 0,5 mm —————— >

Fig.6 Resistance as a function of slider displacement.
curve A = linear law;
curve B = logarithmic law.

200 7295263
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Fig.7 Derating curve.
linear law l logarithmic law
Tamb = 40° Pmax =0.2W Pmax =0, 1W
Tamb = 70° Pmax = 0,1W Pmax = 0,06 W
June 1989 137



CSC25

Resistance range, E3 series, see Fig. 6
linear law
logarithmic law

Tolerance on nominal resistance, see Fig. 6

Terminal resistance

Temperature coefficient, —25 °C to + 70 °C

Maximum dissipation (Pp5x), see Fig. 7
linear law, at 40 ©C
linear law, at 70 ©C
logarithmic law at 40 ©C
logarithmic law at 70 °C

Climatic category, (IEC 68)

Storage temperature range

Operating force (F)

Permissible force with slider at end stop*

Permissible load perpendicual
to the direction of movement*

Permissible axial force on slider
(push and pull)*

Effective travel of slider contact
Mechanical travel of slider contact
Life

MOUNTING

The terminals may be dip-soldered to a depth of 2 mm max. in a solder bath of 260 °C max. for 4 s max.

4702 — 1 MQ
2,2k —470k2
+20%

see Tables 1 and 2
—500 to + 500-10°%/K

02w

0,1W

0,1wW

0,05 W

25/070/21

—5590C to + 70 °C
F

0,75 t0 2,5 N (-22X. < 2)
Frmin

<30N

<10N

<20N

24 — 1 mm

25,6 + 0,5 mm

5000 x in both directions

When a soldering bit is used, its temperature must not exceed 360 ©C for 1,5 s and neither axial nor

radial stress must be exerted on the terminals.

MARKING

The potentiometers are marked with nominal resistance, resistance law, period and year of manufacture.

PACKAGING
1000 items per box.

* Measured for 5 s, 5 mm above centre of potentiometer.
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25 mm carbon slide control

CSC25

ENVIRONMENTAL TESTS

tests

requirements

Climatic sequence

Damp heat, steady state

Mechanical endurance

Electrical endurance 1000 h at 70 ©C, cyclic
Resistance to soldering heat (IEC 68-2, test T)
Change of temperature

Bump and vibration

ARac/Rac
ARgc/Rac
ARac/Rac
ARac/Rac
ARac/Rac
ARac/Rac
ARac/Rac

nmnmnNNNNN

COMPOSITION OF THE CATALOGUE NUMBER

2322 415

code for slider

code for nominal resistance

6 = long (Fig.4) inal
. nomina
7 = short (Fig.5) resistance linear law logarithmic law
code for shield 470 Q 03
11 = black coated; without p.w. tags (Fig. 2) 1 k& 04 24
2,2k 05 25
4,7 k2 06 26
10 k&2 07 27
22 k& 08 28
47 kS2 09 29
100 k& 11 31
220 kQ 12 32
470 k&2 13 33
1 MQ 14 34
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40 mm CARBON SLIDE CONTROL

QUICK REFERENCE DATA

Nominal resistance

linear iaw 2200 — 4,7 MQ

logarithmic 1k2—-2,2 MQ
Maximum dissipation at 40 °C

linear law 0,25 W

logarithmic 0,125 W
Climatic zategory (IEC 68) 10/070/21
DESCRIPTION

These are general purpose slide potentiometers having a straight carbon track on 3 resin bonded paper
base plate mounted in a black synthetic resin housing.

The potentiometers are available with g variety of connecting terminals and adjustment provisions.

ao—'{?—-—oc
b
7785818

Fig.1 Terminal allocations.
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MECHANICAL DATA Dimensions in mm
| o)
+0
<2 _01
T*0°£1.5° A -
+ . surface A(see “Adjustment Provisions")
12,5403 5+02 {U\ o3
16503 I 5:02 I 1 01—>H<—2.a.t0.15
* Y 1 f= — ﬁo ' *
‘ L +01L4r—- ° _ 163
e A
T TT|[%5%03 T U Y N
I 4 ab c 1 min
38403 > + l=-38+03 I |
|
*“ 10.2 | | | 3556 |
J 12 e 4065403 —»|
max «————— 54302 ———»

—————— 60201 ——>

+——————— 68.2max —————————»| 72668977

Fig.2 Slide potentiometer with solder tags.

Mounting

Use two type 4N Parker self-tapping screws (according to UN-B1005 or UN-B1023, minimum thread
length 8 mm) in the two holes spaced 60 mm apart.

Maximum tightening torque: 500 mNm. Minimum stripping torque: 700 mNm.

Connecting terminals

| |
] i

1 ! 18 o ik rL

TFl-o2 “m-n 02+l

38+03—>’ l L—38+03 JL —>|+|<—
49 =Y, 820, 1+

7266895 1 ’1 21766896 2 1) -0,1 3.81%0,30
Fig.3 Solder tags. Fig.4 Printed-wiring pins.
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40 mm carbon slide control CSC4O

R E—

——»\ 2e I<—
I

16e ]

e=254 ;2668933

Fig.5 Hole pattern in printed-wiring board (viewed on component side).

Adjustment provisions

Four adjustment sliders are available:
— symmetrically placed, height 12,5 mm or 16 mm

— asymmetrically placed, height 12,5 mm or 16 mm . “1v5+8’1

o +65° o +2°
30 3 25 o

0
*,2—0,1|* m
|

= T3

|
|
|
|

12,5%0,3 gt03
or 0
16203 4
0+45°
l 450+
7265380.1
r _J 1 _ . +01——
ROL ™ L
—»
. . i i surface A(Fig.2) 5-01
Fig.6 End view of potentiometer with 4—5_81 —| 72612921
symmetrically (dotted lines) and asym- ’
metrically placed adjustment slider. Fig.7 Adjustment slider.
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CSC40

TECHNICAL DATA

Unless stated otherwise, all electrical values have been determined at an ambient temperature of 15 to
35 0OC, an air pressure of 86 to 106 kPa and a relative humidity of 45 to 75%.

Linear resistance law according to Fig.8

nom. resist. max. voltage (V) | max. terminal max. max. contact | limiting slider
. . ; °
Rnom at 40 OC |at 70 oC resistance attenduBatwn ri/:g'f:: currer::\at 400C
220 7.4 5,2 10 Q - 3 33
470 Q 1 7,7 10 Q - 3 23
1 kQ 16 1 25 Q - 3 16
2,2 kQ 23 16 25 Q - 3 10
4,7 k2 34 24 25 Q - 2,5 7.2
10 k& 50 35 35 - 2,5 5
22 kQ 74 52 35 Q - 2,5 3,3
47 kQ 108 77 35 - 25 23
100 kQ 158 112 100 Q - 2,5 1,6
220 k2 234 166 125 Q - 25 1,0
470 k2 342 242 250 Q - 2,5 0,72
1 MQ 500 354 1 k2 - 2,5 0,50
2,2 MQ 500 500 2,2 kQ — 2,5 0,33
4,7 MQ 500 500 4,7 k2 - 2,5 0,23
Logarithmic resistance law according to Fig.9
nom. resist max. voltage (V) | max. terminal max. max. contact | limiting slider
1 kQ 11 7.9 25 Q 50 4 1
2,2 kQ 16 12 25 Q 60 4 73
4,7 k2 24 17 25 Q 60 4 51
10 k& 35 25 35 Q 60 4 3,6
22 k2 52 37 35 Q 70 4 24
47 kQ 77 54 35 Q 70 4 1,6
100 k&2 112 79 50 Q 80 4 11
220 k2 166 117 50 Q 80 4 0,73
470 kQ 242 170 100 Q 80 4 0,51
1 MQ 354 250 500 Q 80 4 0,35
2,2 MQ 500 370 500 80 4 0,24
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40 mm carbon slide control

CSC40

R(O/ORtotm)

<—— 39,2403 (mechanical travel)* — 11405 *
<— 37+08 (effective travel )* — |&-—=
100 7266891, ]
/| A 3
o
80 i~
| yd K
x
60 | '/
40
i
4
20 //
0 -
0 20 40 60 80 100

slider displacement ¢
(°/o of mechanical travel)

Fig.8 Linear law.

Resistance law
Tolerance on nominal resistance
Insulation resistance, initially

Maximum dissipation (Ppax)
linear law, at 40 °C
linear law, at 70 °C
logarithmic
at 40 °C
at 70 °C
Test voltage for 1 min
Working temperature range
Storage temperature range

Climatic category (IEC 68)

100 7261296.1
4
80 /
60
w0 H/
/
20 /
s F———F—+
i = 3
0 20 5 40 60 67 80 100

slider displacement
(°/6 of mechanical travel)

Fig.9 Logarithmic law.

linear, logarithmic; see Figs 8 and 9
+20%
> 10* MQ

0,26 W
0,125 W

0,125 W
0,0625 W

1000 V, 50 Hz
—10to +70°C
—-25to +70 OoC
10/070/21
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CSC40

F
Operating force (F)* 0,75 —-2N max < 1,3
min
Permissible force with slider at end stop * < 50N (Fig.10)

Permissible load perpendicular

to the direction of movement * < 20N (Fig.11)
Permissible torque on slider * <0,3 Nm (Fig.12)

Permissible axial force on slider
(push and pull) * < 50N
S$30Ncm

y

< <50N -s v
il e <o [

' }
I\L/\/ 7265470
7265468 lj
72654691

Fig.10. Fig.11. Fig.12.

Effective travel of slider contact 37 £ 0,8 mm )

. . see also Fig.8
Mechanical travel of slider contact 39,2+0,3
Life 10 000 x in both directions
MARKING
The potentiometers are marked at the side with nominal resistance, resistance law, period and year of
manufacture.
PACKAGING
250 or 300 pieces per box.

* Measured for 5 s on a free slider without knob.
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40 mm carbon slide control

CSC40

AVAILABLE VERSIONS AND COMPOSITION OF THE CATALOGUE NUMBER

232243 .

code for type and
screw-mounting facility

0 = single, without screw-mounting facility
1 = single, with screw-mounting facility

1or6

7278656.1

Fig.13.

Table 3 Resistance law and nominal resistance

code for resistance law and nominal resistance,
see table 3

code for tap
0 = without tap

code for terminals

solder tags | p.w. pins
0 | =5

code for adjustment provision

0 = asymmetrically placed

1 = symmetrically placed } length 12,5 mm

2 = asymmetrically placed

3 = symmetrically placed } length 16 mm

code in catalogue number
nominal resistance linear law log. law

220 02
470 Q 03

1 kQ 04 24
2,2 kQ 05 25
4,7 kQ 06 26
10 k& 07 27
22 k2 08 28
47 k2 09 29
100 k&2 11 31
220 k&2 12 32
470 k2 13 33

1 MQ 14 34
2,2 MQ 15 35
4,7 MQ 16

P

June 1989
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60mm CARBON SLIDE CONTROL

QUICK REFERENCE DATA

Nominal resistance

linear law 220 2 — 4.7 M2
logarithmic law 1k —1.0MQ
Maximum dissipation at 40 °C
linear law 0.4W
logarithmic law 02w
Category (IEC 68) 10/070/21
DESCRIPTION

These are general purpose slide potentiometers having a straight carbon track on a resin bonded paper
base plate mounted in g black synthetic resin housing.

The potentiometers are available with a variety of connecting terminals and adjustment provision.

T — T

7786004.18B

Fig.1 Terminal allocations.

l ﬂune 1989
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MECHANICAL DATA

- <4701
*r1“”2—8n
v ET/‘\01P3U
125403 |
16£03 1
9 1 F
4‘ 1 4
4 N
. A
| lla5%03
: [}
4>|<7738i03
10.2
*‘qul*
+12maxl<~

Mounting

Dimensi

ons in mm

Fig.2 Slide potentiometer with solder tags.

(W surface A (see “Adjustment Provisions’’)
l 1.2+01
el Y v ;
= —— o4|| ,
E-] ° _T L{}—] _ 165
o max
T i
a b c L\“\Nl‘lmin
| ;
! L—-————- 55.9 ]
e 61+03 -
- 72102 —>
- 80+0.1 >
- 87.3max »| 72680086

Use two type 4N Parker self-tapping screws (according to UN-B1005 or UN-B1023, minimum thread
length 8 mm) in the two holes spaced 80 mm apart.

Maximum tightening torque: 500 mNm. Minimum stripping torque: 700 mNm.

Connecting terminals

L]

[u]

L]

¥
4,2min
A

7299512.3

Fig.3

0

19,

Solder tags.

\

38+03

0,2

.

P LA
4,503 o ‘z
Z_to;l -

i

72653811

1

Fig.4 Printed-wiring

0,2

38103

¢l

tags.
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60 mm carbon slide control

CSC60

g et

24e l

e=2.54 7261293.4

Fig.5 Hole pattern in printed-wiring board (viewed on component side).

Adjustment provisions

Four types of adjustment sliders are available:
— symmetrically positioned height 12.56 mm or 16 mm
— asymmetrically positioned height 12.5 mm or 16 mm

- <1671 8,1

o +5° o +2°
_’2—81“ 30 3 25 6
| N
] |
$ 12,5120,3 i
] or !
i 16£0,3 4 |
0+5° ‘
l 45 2
Yy 1 1 _ _ R04+0’1‘J_‘
72653801 ~ 0 -5 0. _,
surface A(Fig.1) -0
-6 _ —
Fig.6 End view of potentiometer with o
symmetrically (dotted lines) and asym-
metrically positioned adjustment slider. Fig.7 Adjustment slider.

72612921

\ (June 1989
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CSC60

TECHNICAL DATA

Unless stated otherwise, all electrical values have been determined at an ambient temperature of 15 to
35 OC, an air pressure of 86 to 106 kPa and a relative humidity of 45 to 75%.

Linear resistance law according to Fig.8

nom. resist. max. voltage (V) | max. terminal max. max. contact | limiting slider
Rnom resistance attenuation | resistance current at 40 °C

at4009C |at70°C dB %Rnom mA

220Q 9.3 7.4 10Q - 3 40
470 Q2 14 1 108 - 3 22
1k 20 16 25Q - 3 16
2.2k 30 23 25Q - 3 1
4.7 k2 41 34 25Q - 2 7
10 k2 63 50 35Q - 2 5
22 kQ2 93 74 35Q - 2 3.5
47 k2 137 108 3580 - 2 2.2
100 k2 200 158 100 2 - 2 1.4
220k | 296 234 125 Q — 2 1.0
470 k2 410 342 250 - 2 0.65
1M 500 500 1k - 2 0.45
2.2 MQ 500 500 2.2k - 2 0.32
4.7 MQ2 500 500 4.7 k2 - 2 0.22

Logarithmic resistance law according to Fig.9

nom. resist. max. voltage (V) max. terminal max. max. contact limiting slider
Rnom resistance attenuation resistance current at 40 °C
at400C |at700C dB %Rnom mA

1k 14 1 250 50 4 10
2.2k 21 16 25Q 60 4 7
4.7 kQ 31 24 25Q 60 4 45
10 kQ2 45 35 350 60 4 3.2
22 k2 66 52 35Q 70 4 2.2
47 k2 97 77 35Q 70 4 1.4
100 k2 141 112 50 Q 80 4 1.0
220 k&2 210 166 50 80 4 0.7
470 k2 310 242 100 80 4 0.45
1 MQ 447 354 500 80 4 0.32
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CSC60

60 mm carbon slide control

<—— 57,2403 (mechanical travel)* —»

) % 11205 *
<«+—— 55 108 (effective travel )* —» |&——
100 7261295.2 100 7261296.1
2 / Z J
e 80 va < 80
2 / 2 /
@ x
60 L 60
40 40 * /
/8 /
/
20 / 20 /
/ '
v f +
0 15—l —al -
0 20 40 60 80 100 0 20 5 40 60 67 80 100
slider displacement slider displacement
(%o of mechanical travel) (°/ of mechanical travel)
Fig.8 Linear law. Fig.9 Logarithmic law.
Resistance law linear, logarithmic, see Figs 8 and 9
Tolerance on nominal resistance +20%
Insulation resistance (versions with
external screening), initially > 10* MQ
Maximum dissipation (P 4y)
linear law, at 40 °C 04 W
linear law, at 70 °C 0.25 W
logarithmic law, at 40 ©C 02w
logarithmic law, at 70 ©C 0.125 W
Test voltage for 1 min 1000 V, 50 Hz
Working temperature range —10to+700°C
Storage temperature range —25to+70°C
Category (IEC 68) 10/070/21

* Valid for all graphs.
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CSC60

F
Operating force (F) 075—2N MX <15
min
Permissible force with slider at end stop* < 50N (Fig.10)

Permissible load perpendicular
to the direction of movement* <20 N (Fig.11)
<

2
Permissible torque on slider* 0.3 Nm (Fig.12)

Permissible axial force on slider
(push and pull)* <b50N

11

I i
o |-

(lP |*55°N I<—szoN
8

7265469.1

Fig.10. Fig.11. Fig.12.

Effective travel of slider contact 55+ 0.8 mm

. . see also Fig.8
Mechanical travel of slider contact 57.2+ 0.3 mm
Life 10000 x in both directions
MARKING
The side of the potentiometer is marked with nominal resistance, resistance law, year and month of
manufacture.
PACKAGING

250 or 300 pieces per box.

* Measured for 5 s on a free slider without knob.
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60 mm carbon slide control

CSC60

AVAILABLE VERSIONS AND COMPOSITION OF THE CATALOGUE NUMBER

2322 42

code for type

code for resistance law and nominal

4 = single potentiometer

Table 3 Resistance law and nominal resistance

resistance, see Table 3

code for taps
0 = without taps

code for terminals
solder tags p.w. pins
0 5

code for adjustment provision
0 = asymmetrically |

| .
1= symmetrically | ength 12.5 mm

2 = asymmetrically |

. length 1
3 = symmetrically | eng 6 mm

code in catalogue number
nominal resistance
linear law log. law
220 Q 02
470 Q 03
1 k2 04 24
2.2k 05 25
4.7 k2 06 26
10 k2 07 27
22 k2 08 28
47 k2 09 29
100 k&2 1 31
220 k2 12 32
470 k2 13 33
1 MQ 14 34
2.2 MQ 15
4.7 MQ2 16

I (June 1989
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2322 410 J L OCP10

RELEASE OF NEW LOOSE LEAF DATA SHEET IMMINENT

10 mm CARBON PRESET POTENTIOMETERS

QUICK REFERENCE DATA

Resistance range (E3-series), linear iaw 47 Q — 4,7 MQ
Maximum dissipation at 40 °C 0,1W

Climatic category, |IEC 68 25/070/21
APPLICATION

These potentiometers are for preset resistance control with provision for re-adjustment. They are
particularly suitable for use in radio and television receivers.

DESCRIPTION

These potentiometers have a resistance element of a special carbon composition with a low temperature
coefficient. The element is riveted to a base plate of resin bonded paper.

The potentiometers are provided with printing-wiring pins; pins a and ¢ (see drawings) are

connected to the ends of the carbon track, pin b is connected to the wiper. The wiper, which is
provided with a double contact, has a screwdriver slot or a plastic knob for adjustment.

This potentiometer series includes types for vertical and for horizontal mounting on printed-wiring
boards. Snap-in pins and cross slot are available on request.

Note: The potentiometers are supplied with the wiper positioned at 50% of the angle of rotation.

e

b
COMPOSITION OF THE CATALOGUE NUMBER 7285818
2322 410. e
0 = without knob j T code for resistance value,
4 = with knob (Fig. 2; only for see Table 1
2322 410 .50..)
6 = with knob (Figs 4 and 6; only for
2322 410.11.. and 2322 410 .33..)
11 = vertical mounting (Fig. 3)
33 = horizontal mounting (Fig. 5)
50 = vertical mounting (Fig. 1)

Note: catalogue number of knob (Fig. 2): 4322 047 00190 (only for 2322 410 .50..);
catalogue number of knob (Figs 4 and 6): 4322 047 27740 (only for 2322 410 .11.. and
2322 410 .33..).

MARKING

The potentiometers are marked with the nominal resistance value punched on the wiper.
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Fig.1 Potentiometer for vertical mounting 2322 410 050 .
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Fig.3 Potentiometer for vertical mounting 2322 410011 .,
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10 mm carbon preset potentiometers

OCP10

|

E=—
———
1,6+0,2 =5

1,3_8‘1» o

32
+0,2

|-

7276737.2

Fig. 4 Potentiometer for vertical mounting with knob 2322410611 ..

<«— 10%0,1 —»

02 *_; 005 19%02
S T f A \ 0,.8+0,1
N v
-—- 10,16 o /x =38k
[} ? il
5,4+0,2 l .\\%{/‘ ‘
v ‘
N
0,2%005 - -
' > «09+005
a MbiNlc
35402
L __Voge
4&,:;:0,2 §£02

Fig. 5 Potentiometer for horizontal mounting 2322 410 033 . .

72767381

Fig. 6 Potentiometer for horizontal mounting with knob 2322 410633 . .
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OCP10

TECHNICAL DATA

Unless otherwise specified all electrical values apply at an ambient temperature of 15 to 35 ©C, an
atmospheric pressure of 86 to 106 kPa and a relative humidity of 45 to 75%.

Table 1
nom. resistance max. voltage (V) max. terminal limiting code in
at 40 °C resistance wiper catalogue
current (mA) number
Rnom Q at 40 °C
47 Q 2,2 10 46 91
100 3,2 10 32 51
220 Q 4,7 10 21 52
330 Q 5,7 10 17 69
470 Q 6,9 10 15 53
1 k& 10 20 10 54
2,2k 14,8 40 6,7 55
4,7 k2 21,7 100 4,6 56
10 k& 32 200 3,2 57
22 kQ 47 400 2,1 58
47 kQ 69 1000 1,5 59
100 k& 100 2000 1,0 61
220 k& 148 4000 0,7 62
470 k& 150 10000 0,32 63
1 MQ 150 20000 0,15 64
2,2 MQ 150 40000 0,068 65
4,7 MQ 150 100 000 0,032 66
Tolerance on the nominal resistance +20%
Resistance iaw finear
Maximum dissipation (Pmax),
at40°C 0,1W
at 70 °C 0,06 W
Maximum voltage V Pmax Rnom: maximum 150 V
(see table above)
Ambient temperature range —25to +700C
Climatic category, |EC 68 25/070/21
Temperature coefficient —500 to + 300 . 1076 /K
Operating torque 3,56 to 25 mNm
Maximum end stop torque 50 mNm
Effective angle of rotation 200 + 100
Mechanical angle of rotation 260 + 50
ARgc
Mechanical endurance (200 cycles) Roc <5%
Mass
potentiometer without knob 0,40¢g
potentiometer with knob 0,60g
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10 mm carbon preset potentiometers

OCP10

TESTS AND REQUIREMENTS

Clause numbers of tests and conditions of test refer to IEC 393-1 (potentiometers; part 1: terms and
methods of test).

The potentiometers have been tested whilst mounted by their terminations on a printed wiring board.
When drying is called for; procedure 1 of IEC 393-1, sub. 5.2 is used (24 + 4 h, sub. 55 + 2 OC,

R.H. < 20%). When the contact resistance variation (CRV) is measured, the wiper is rotated in both
directions over 90% of the effective resistance.

IEC 393-1 | IEC68-2
clause test test procedure typical result
method
6.22.3 Ta Solderability solder bath: 2300 + 5 OC, good tinning
2+05s
6.22.4 Tb Resistance to solder bath: 350 + 10 °C ARge
heat 356+05s R <0,5%
ac
6.25 Eb Bump acceleration 40g ARgc
number of bumps: 4000 R <12%
ac
6.24 Ec Vibration frequency: 10 to 500 Hz ARge
amplitude: 0,75 mm or 10g, Rac <2%
3 directions, 2 h per direction
AV,p
<0,3%
Vab
6.13 — Temperature temp. cycle: +20 °C;
characteristics —250C; +209C; +70 °C; —500<TC<+300-10¢/K
of resistance +200C
6.26 — Climatic sequence
6.26.2 Ba Dry heat 16 hat 70 £20C ARge
6.26.3 Db Damp heat { 24 h at 55 + 2 0C R <5%
acc. 1st cycle 95 — 100% R.H. ac
6.26.4 Aa Cold 2hat—-55+30C operating torque
6.26.6 Db Damp heat, {24 h at 55 +290C <30 mNm
remaining cycle 95 — 100% R.H. =
6.30 - Electrical Tamb: 70 ©C, 1000 h, CRV < 2% of Ry
endurance cycle (1,5honand 0,5 h

off, bat 0,67 a —c)
Load: 0,05 W between
aandc

Load: 0,033 W between
aandb

AVap
Vac
ARgp

Rab

<0,5%

< 10%

W (January 1985
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OCP10

steady state

load viaa-c
recovery 24 h
22+ 10C,50% R.H. + 5%

IEC 393-1 | IEC 68-2
clause test test procedure typical result
method
6.29 - Mechanical 200 cycles, 4 cycles/min, | ARy
endurance no load ac <3%
CRV <0,5% of Ry
'6.27 c Damp heat slider at 0,67 a-c CRV <0,5% of Ry¢

ARac <5%

RaC
ARgp

<5%
Rab

164
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2322 409 OCP14

14 mm OPEN CARBON PRESET

QUICK REFERENCE DATA

Resistance range (E3-series), linear law 47 Q — 4,7 MQ
Maximum dissipation at 40 °C 03w

Climatic category, |EC 68 55/100/10
Dimensions based upon spec. DIN 44150
APPLICATION

These potentiometers are for preset resistance control with provision for re-adjustments. They are
particularly suitable for use in radio and television receivers.

DESCRIPTION -
These preset potentiometers comprise a carbon track, which is riveted on to a base plate of resin-bonded
paper. They are provided with snap-in printed-wiring pins, which hold them firmly in place on the board
before soldering. They are also available with straight printed-wiring pins.
The pins a and c (see drawings) are connected to the ends of the carbon track; pin b is connected to
the wiper, which has a central screwdriver slot. This potentiometer series includes two types: one for
vertical and one for horizontal mounting on printed-wiring boards.
a c
COMPOSITION OF THE CATALOGUE NUMBER i
2322409. .. ..
_[__ b 7285818
0 = without knob code for resistance value
91= 47Q
51=100 Q
* Versions with knob 52=220Q
available on request. 69 =330 Q
53=470Q
54= 1k
55 = 2,2k
| . . _ 56 = 4,7 kS
02 = straight pins, vertical mounting 57= 10k
13 = straight pins, horizontal mounting 58 = 22 kQ
22 = snap-in pins, vertical mounting 59 = 47 kQ
33 = snap-in pins horizontal mounting 61 =100k
62 =220 k2
63 =470 k2
64= 1MQ
65 = 2,2 MQ
66 = 4,7 MQ)
MARKING
The potentiometers are marked with the rated resistance value, by letter punches on the wiper.
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OCP14

Qutlines
- 6,5+8~5 - -~ 14*02 —»

| i\ ;
- l - -3+01

y +

1
) +0.1
- 4503 ; <1 005

0,4 +0,05 v c ’
5,1 i<_ 4_10,2'10’2—> 7278590.2

™ 40,2

Fig.1 Potentiometer for vertical mounting, with snap-in printed-wiring pins, 2322 409 022.
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14 mm open carbon preset J L OCP14

—+52%05 <« -~ 14402 —»
- b
Y CEN
12,7 - - 16,3 r'— - 3101
+0,2 7f6 l { +0,2 , o 3
, . M1 2
+0,2 1 l 9v3i8%2 PR H R M
i '
| \J\ +0,1 oo c ai
! l 1,1 2005 x 0,4£0,05 ' l
<-10,2t0’2_> 7278588.2
- 45 25403
+0,2 P =0
\ | |
e=2,54 I T v
o = 41,3

Fig.2 Potentiometer for horizontal mounting, with snap-in printed-wiring pins, 2322 409 033..

March 1989
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! +0,1
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Fig.3 Potentiometer for vertical mounting, ‘ A
with straight printed-wiring pins, 2322 409 002.. #
]
+52"9% < -~ 14202 —»
_ b
—_— - =
\ £
1 ' N *
12,7 7§ : - 16,3 ] ~320f
02 | 10,2 ' 1 +0 4
+0,2 9,37023 |+ 0
i | © ©
l C a
11200 x 0,4 £0,05 i | {
4.8 .2540 3” <«-10,2+0,2-»! 72785892
— i pag V%
+0,2 ’
v | |
e=254 ] 13
) BEER

Fig.4 Potentiometer for horizontal mounting,
with straight printed-wiring pins, 2322 409 013..

?

Note

+

For dimensions of knob or wheel versions see relevant drawing of snap-in-pin counterpart.
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14 mm open carbon preset

OCP14

TECHNICAL DATA
Mass, per 100

Resistance range (E3-series)
Standard tolerance
Resistance law
Rated dissipation

at 70 OC (Ppax)

at 40 °C
Limiting element voltage

Limiting wiper current

Terminal resistance
Contact resistance variation (CRV)
Temperature coefficient in the range —55 ©C to + 100 °C

Starting torque

Operating torque

Permissible end-stop torque

Total mechanical angle of rotation
Effective angle of rotation

Settability

Climatic category according to IEC 68-2

Climatic sequence
Damp heat, steady state, 10 days max. Rpom <100 K

Rnom > 100 K

Mechanical endurance (200 cycles)

Electrical endurance
(1000 h at 70 ©C, cyclic)

Resistance to soldering heat

Bump

Vibration

72g

47 Q to 4,7 MQ
+ 20%

linear, see Fig. 6

0,15 W, see Fig. 5
03w
500 V (DC)

Pmax

Rnom
< 2% of Rnom
< 1% of Ry
—500 to +300-10°¢ /K
<25 mNm
3,5 to 26 mNm
max. 100 mNm
230 + 50
210 + 100
0,1% within 10's
55/100/10
ARy

<10%
Rac
ARac <15%
Rac
AR
—2 < 20%
Rac

ARgc

< 5%

Rac
ARac <10%
Rac
ARac _
Rac

ARge

Rac
ARge
“Rac
AVgp

Vab

i (June 1989
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OCP14

DERATING

Potentiometers covered by this specification are derated from 100% rated dissipation at 40 ©C to zero
dissipation at 100 O©C. The dissipation below 40 OC is the rated dissipation.

100% =0,3W

100 7285193

;\; 4

< 804

©

-

£ 60

a

< 8 For AR, < 10%

= 40 | l

©

-1 ! !

£ 20- ! i
§ | |
o4H—o—r—"r—"+——t——t——
—55 0 40 70 100

Tamb (OC)

Fig. 5 Dissipation as a function of ambient temperature.

RESISTANCE LAW
Potentiometers covered by this specification are linear.

100 7285221
R/Rnom
(%)
60 n
J
(R
40 '
0 Y
0 47 53 100

effective angle of rotation (%)

Fig. 6 Linear resistance law.
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14 mm open carbon preset

OCP14

TESTS AND REQUIREMENTS

Clause numbers of tests and conditions of test refer to |IEC 393-1 (potentiometers; part 1: terms and
methods of test).

The potentiometers have been tested whilst mounted by their terminations on a printed wiring board.

When drying is called for, procedure | of IEC 393-1, sub. 5,2 is used (24 + 4 h, 55 + 2 OC, R.H. < 20%).

When the contact resistance variation (CRV) is measured, the wiper is rotated in both directions over
90% of the effective resistance.

IEC 393-1 | IEC68-2
clause test test procedure typical result
method
6.22.3 Ta Solderability solder bath: 2350 + 5 OC, good tinning
B 2+05s
6.22.4 Tb Resistance to solder bath: 350 + 10 ©C, ARge .
heat 35+0,5s R <0,5%
ac
6.25 Eb Bump acceleration: 390 m/s? ARge
number of bumps: 4000 R.. <0,5%
ac
6.24 Ec Vibration frequency: 10 to 500 Hz ARy .
amplitude: 0,75 mm or ac <1%
98 m/s?,6 h
AV
b <0,1%
Vab
6.13 - Temperature temp. cycle: +20 °C;
characteristics —B50C;: +20°C; +100°C; | —300 < TC<+300-10¢/K
of resistance +200C
6.26 - Climatic sequence
6.26.2 Ba Dry heat 16 h at 100 °C ARge
6.26.3 Db Damp heat |24 h at 55 °C R < 5%
accel. 1stcycle  ||95-100% R.H. ac
6.26.4 Aa Cold 2hat-550C .
operating t
6.26.6 Db | Damp heat, {24 h at 55 °C jsdeiicitha
remaining cycle  ||95 - 100% R.H.
6.30 — Electrical Tamb: 70 ©C, 1000 h, CRV < 1% of Rye
endurance cyclic (1,6hon and 0,5 h
off, bat 0,67 a-c) ARge
Load: 0,15 W between A < 10%
aandc ac
AV
b < 0,5%
Vac '
ARgp
Load: 0,1 W between R < 10%
aand b ab

June 1989
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OCP14

IEC 393-1| |IEC 68-2

clause test test procedure typical result
method
6.29 - Mechanical 200 cycles, 4 cycles/min, ARge .
endurance no load R < 3%
ac
CRV <0,5% of Ry
6.27 C Damp heat slider at 0,67 a-c CRV <0,5% of Ry

steady state

loadviaa-c

recovery 24 h

22 +£10C,50% R.H. + 5%
(CECC 41000 clause 4.29)

AR
—ac < 5%
Rac

ARgp
Rab
AVgap
Vac

< 5%

<0,2%
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2322 411 MAINTENANCE TYPE J L OCP18

18 mm CARBON PRESET POTENTIOMETERS

QUICK REFERENCE DATA

Resistance range (E3-series), Iinéar law 100 2 — 4.7 M2
Maximum dissipation at 25 0C 0.25 W
APPLICATION

These potentiometers are for preset resistance control with provision for re-adjustments. They are
particularly suitable for use in radio and television receivers.

DESCRIPTION

These preset potentiometers comprise a carbon track, which is riveted on to a base plate of resin-
bonded paper. They are provided with tin-plated printed-wiring pins. The pins a and ¢ (see drawings)
are connected to the ends of the carbon track; b is connected to the wiper. The wiper has a centre

screwdriver slot.
a O—EI:I—O c

b
7285818

Fig.1 Designation of terminals.

COMPOSITION OF THE CATALOGUE NUMBER

23224110....

B . T I
[
22 = with pins for vertical mounting (Fig.2) ———— code for resistance value, see table

33 = with pins for horizontal mounting (Fig.3)

MARKING

Nominal resistance and production code in ink on the base plate.

June 1989
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Outlines

mounting
surface
+0,1
=41 405 f_pﬂ$¢z o)
7605 C— T '
3,2+0,1
A { '
4,5+0,2 t
4 7276753.2 ' 7 |c b a
+ ! l I +0,1
30,05 | - ' 70s
<1016 £0,2% 72757521 ’
v | v | |

e=254 e=254
o I -

7276745 [

Fig.2 Potentiometer 2322 411 022 . .

7276747 T

Fig.3 Potentiometer 2322411 033 ..
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18 mm open carbon preset OCP1 8
TECHNICAL DATA
max. Vmax (DC or RMS) limiting wiper
nom. resistance terminal at Tymp =400C current code in
Rn resistance catalogue number
Q \% mA
100 Q 10 5 32 51
220 2 10 7 22 52
330 10 9 18 69
470 Q 10 1 14 53
1 k& 25 16 10 54
2.2 kQ 25 22 7 55
4.7 kQ 100 35 45 56
10 kQ 200 50 3.2 57
22 kQ 400 70 2.2 58
47 kQ 1 000 110 1.4 59
100 k2 2 000 160 1.0 61
220 k2 4 000 220 0.7 62
470 k2 10 000 370 0.45 63
1 MQ 20 000 500 0.32 64
22 MQ 40 000 500 0.22 65
4.7 MQ 100 000 500 0.14 66
Tolerance on the nominal resistance +20%
Resistance law linear
Maximum dissipation
at 25 0C 0.25W
at700C 0.15W
Limiting voltage 500 V (DC)
500 V (RMS)
Ambient temperature range —25t0+700C
Resistance change after humidity test
(21 days, Tamp =40 ©C, R.H. =90 - 95%)
after recovery of 1 h * <20%
after recovery of 24 h * <10%
Operating torque 5to 35 mNm
Maximum end stop torque 100 mNm
Effective angle of rotation 200 + 100
Mechanical angle of rotation 215—-2250

Temperature coefficient

—500 to +300. 106 /K

* Preconditioning (min 48 h) and recovery at 23 = 1 0C, R.H. =50 + 2%.

| (June 1989
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2322 483 ECP10

RELEASE OF NEW LOOSE LEAF DATA SHEET IMMINENT

10 mm ENCLOSED CARBON PRESET

QUICK REFERENCE DATA

Resistance range (E3-series), linear law, log law on request 100 2 to 4,7 MQ * -—
Maximum dissipation
at 40 °C 0,1W
at 70°C 0,056 W
Temperature coefficient +300-10%/K
Climatic category, |IEC 68—2 25/85/10
DESCRIPTION
These preset potentiometers comprise a carbon resistive element on a phenolic paper base, The

actuating device is a plastic rotor or a metal wiper. Adjustment is by means of cross or hexagonal
slots. The overall width of 9,8 mm allows for high density use with air-gap isolation on a 2,5 mm
grid; either horizontal or vertical mounting. The black glass-filled synthetic resin housing is fire
resistant. The potentiometers, which are manufactured and tested fully automatically, offer stable,
high quality performance and can be mounted by automatic insertion machines.

They are designed for video, audio and industrial applications and are especially suited for equipment
in which automatic placement and adjustment is practiced. Versions with a hexagonal slot are
available that can be provided with a knob to facilitate manual adjustment.

! F 1

27 } = = — 855 Example of a knob for versions with
0,1 \—7[}7 +0,1 a hexagonal slot and coloured black.
| ' (cat. no. 4322 052 70720). -—

— 4+0 |<— |«—10,6£01—

—13+01l 7295288

The terminals a and c are the end terminals; b is the central terminal connected to the slider. All
terminals are either straight or snap-in pins for mounting on printed-wiring boards of nominal
1,0 to 1,6 mm thickness, grid pitch 2,5 or 2,54 mm.

N 0_?——0 C
b Terminal designation.

* 7285818A

* 33 Q and 47 £ on request.
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MECHANICAL DATA

=-5.7 max-|

—| S0max <

—
] _+
—jte— 0.3 L7 3.0min
+0.02 b) ca f .
b c,a 17 t
= 25 | _J *‘ 0.5
25
7285190.4
Fig. 1 Vertical mounting.
I=-5.7 max-+
~— 9.8+ 0.2 —> —>| 5.0max [*r93+0.02
b v 1 _

O g O T b |

- 5.0 5.0

12.4 - T T ) ‘ ) B !

— 5% 5o T 510 12.9 510

7.0 ; it
+0.2 . c,a J c,a l 0

- 05
| AL f

=01 +0.2

e | |
11 0 et -~ 35 | :'1.7

25 25 7285188.4 min

Fig. 2 Horizontal mounting.

Note: Snap-in terminals are designed for 1,6 mm PC boards.

Note to mechanical data

1. For details of available slots (cross, hexagonal, insulated or non-insulated wiper), see Figs 3, 4 and 5.
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10 mm enclosed carbon preset

ECP10

Fig. 3 Cross slot, non-insulated
wiper for vertical and horizontal
versions; straight pins only.

— |+—1,3£013
(3x)

s s i

N
o1
o

M )C !
i LT

AR

< 5,0 -

7z85191.1

Fig. 6 Hole pattern for vertical
versions, viewed from component
side.

Fig. 4 Cross slot, insulated
wiper for vertical and
horizontal versions.

-
|

|

|

| LAY 0.8

| +0,05 +0,05

|

' 1 1 1

l i l 4 |

b——“—l—‘—\_l 7295285.2 L/————l‘—_\J 7295283.2 L= —'t‘———-\J 7295284.2

— ~1,3+0,13
(3x)
-~
=T~ U/~ =
! I b I
5,0 !
LA ;
7T
A 1 =2,4
1
5,0 B |
. n
| I
l o s
N N7
L,""LJ"""\L’-‘\.J_‘\_,
- 5,0 -+ 7285192.1

Fig . 7 Hole pattern for horizontal
versions, viewed from component
side.

wiper position mark

Fig. 5 Hexagonal slot,
insulated wiper for vertical
and horizontal versions.
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ECP10

TECHNICAL DATA

Mass

Resistance range (E3-series)
Standard tolerance

Resistance law

Rated dissipation at 40 OC (Pax)
Limiting element voltage

Limiting wiper current

Minimum effective resistance

Rotational noise limits
(contact resistance variation)

Temperature coefficient in the range —25 °C to + 85 °C

Operating torque

Permissible end-stop torque

Permissible axial load on adjustment slot
Total mechanical angle of rotation
Effective angle of rotation

Settability

Climatic category according to 1EC 68—2

Climatic sequence

Damp heat, steady state, with or
without load, between a and c, 10 days

Mechanical endurance (100 cycles)

Electrical endurance
(1000 h at 70 °C, cyclic)

Resistance to soldering heat

Bump

Vibration

ARge
Rac
ARge

Rac
ARge

ARge

Rac
ARac

ARgc

~064g

100 2 to 4,7 MQ
+ 20% and + 10%
linear, see Fig. 9
0,1 W, see Fig. 8
200 V (DC or AC)

=

Rnom
< 2% of Rzcor 10 L2,

whichever is greater
< 1,0% of Rpom
+300-10°%/K

2to 10 mNm

max. 50 mNm
20N, max. 20 s
300 + 5°

285 + 50

0,2% within 10's
25/85/10

< 5%

< 10%

<5%

< 5%

< 2%

< 2%

< 2%

< 0,5%

February 1986



10 mm enclosed carbon preset ECP10

DERATING

Potentiometers covered by this specification are derated from 100% rated dissipation at 40 ©C to zero
dissipation at 85 OC. The dissipation below 40 OC is the rated dissipation.

100% = 0,1 W

100 72851931

dissipation P/Pyax (%)

Tamb (°c)

Fig. 8 Dissipation as a function of ambient temperature.

RESISTANCE
Potentiometers covered by this specification are linear.

100 7285195.1
R/Rnom
(%)
55 m
45
0
0 47 53 100

effective angle of rotation (%)

Fig. 9 Linear resistance law.
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ECP10

MARKING

The potentiometers are marked with the rated resistance, according to |IEC 62, e.g. 220 2 = 220 R;
10k2=10k; 1 MQ =1 MO.

The package is marked with:
— catalogue number,

— date of production,

— quantity.

— PACKAGING

The potentiometers can be supplied in bulk packaging of 10G0 in a cardboard box or, especially for
automatic insertion, in anti-static rail packaging of 50 per rail, 20 rails in a box. The outside dimensions
of the rails, which have rubber stops at both ends, one grey and one black, are given in Fig.10.

I
U

3P —
X ~g
Ej
)
AN /|
L—a -
2w,

3

’4—_—

] 18,4 max
<« 17,1 max——
For horizontal versions. For vertical versions.
XD
e\
7295282.2

Fig. 10 Outlines of the rail packaging.
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10 mm enclosed carbon preset

ECP10

COMPOSITION OF THE CATALOGUE NUMBER

ode for version
— code for versio

0 = vertical, non-insulated cross slot *

1 = vertical, insulated hexagonal slot

2 = vertical, insulated cross slot

5 = horizontal, non-insulated cross slot *
6 = horizontal, insulated hexagonal slot
7 = horizontal, insulated cross slot

code for tolerance, tags, packaging

N

0%, snap-in pins, bulk packaging
0%, snap-in pins, bulk packaging
0%, straight pins, bulk packaging
0%, straight pins, bulk packaging
0%, snap-in pins, rail packaging
0%, snap-in pins, rail packaging
0%, straight pins, rail packaging
0%, straight pins, rail packaging

Il
o+
AN =N =N =

OONOOOS_WN
1]

*  Snap in terminals on request

2322483.....
resistance code **

101 =100
221=2200
471 =470 Q2
102=1kQ
222=2,2k82
472 =47 k2
103 =10 k&2
223 =22 k2
473 = 47 k2
104 = 100 k2
224 = 220 k2
474 = 470 kQ2
105 =1MQ
225 = 2,2 MQ2
475 =47 MQ

** log versions on request. -
TESTS AND REQUIREMENTS
Clause numbers of tests and conditions of test refer to IEC 393—1 (potentiometers, part 1: terms and
methods of test).
The potentiometers have been tested whilst mounted by their terminations on a printed wiring board.
When drying is called for procedure | of IEC 393—1, sub. 5.2. is used (24 + 4 h, 55 + 2 °C, R.H. 20%).
When the contact resistance variation (CRV) is measured, the wiper is rotated in both directions over
90% of the effective resistance for a total of 6 cycles. The maximum deviations in the last 3 cycles
are taken into account. Wiper speed: 2 cycles/minute; bandwidth 10 Hz to 5 kHz.
IEC393—1| IEC68-2
clause test test procedure typical result
method
6.22.3 T Solderability | solder bath: 230 = 10 °C good tinning
6.22.4 Tb Resistance to | solder bath: 350 + 10 °C ARyc )
heat 356+05s R <0,5%
ac
6.25 Eb Bump acceleration: 390 m/s? ARyc < 29
number of bumps: 4000 _—
Rac
AV
ab < 0,5%
w (June 1989 183



ECP10

e

IEC 393—1| IEC68—-2
clause test test procedure typical result
method
6.24 Fc Vibration frequency: 10 - 500 Hz ARge .
amplitude: 0,75 mm or < 2%
98 m/s?, 6 h ac
AV
b < 0,3%
ac
6.13 Temperature |temp. cycle: + 20 ©°C;
characteristic |—259C;+209°C;+ 70°C —300 < TC <+ 300-10°¢/K
of resistance |+ 20 °C
6.26 - Climatic
sequence
6.26.2 Ba Dry heat 16 h at 85 °C
6.26.3 D Damp heat, |24 h at 55°C
accel. 1stcycle[95- 100% R.H. ARae _
6.26.4 Aa Cold 2hat —25°C R S5%
6.26.6 D Damp heat |24 h at 55 °C ac
remaining 95-100% R.H.
cycle
(6.30) - Electrical Tamb: 70 °C, 1000 h CRV < 2% of Rhom
endurance cycle (1,5honand 0,5 h
off, b at 0,67 a-c)
Load: 0,05 W between ARae _ _,
aandc <5%
ac
AV
b < 0,5%
Vac
) ARab
Load: 0,033 W between aand b R <5%
ab
6.29 - Mechanical 100 cycles, 4 cycles/min ARy . (< 10% for
endurance no load Rac <5% Rhom=4,7MQ )
CRV < 1,0% of Rphom
(6.27) c Damp heat  |wiperat 0,67 a-c CRV < 1,0% of Rpom
steady state |no /oad; 21 days; AR
ac
recovery 24 h, <5%
22+ 10C, 50% R.H. + 5% Rac
AR
ab < 5%
Rab
AV
b < 0,2%
ac
(6.27) C Damp heat with load ARge ) (< 15% for
steady state | between a and c, 10 days; <10% Rnhom=4,7MQ)
recovery 24 h, ac
2290C + 190C, 50%
R.H. + 5%

184
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2322 482 OMP10

10 mm OPEN METAL-GLAZE PRESET

QUICK REFERENCE DATA

Resistance range (E6-series), linear law 100 2 to 10 MQ -
Maximum dissipation at 70 °C 05w

Climatic category, |EC 68 55/125/56

APPLICATION

These potentiometers are for preset resistance control with provision for re-adjustments. They are
particularly suitable for use in professional apparatus and/or in those applications where stability is
of extreme importance.

DESCRIPTION

These potentiometers comprise a resistance element of thick film, with particles of conductive metal
dispersed in it. The element is supported by a non-conductive temperature-resistant ceramic base. The
terminals a and c (see Figs 1 to 3) are connected to the ends of the resistance element; terminal b is
connected to the wiper.

The actuating slot is either longitudal or cross shaped:

1,940, 0 oL
-~ 18_01 10,1
101 —| l<—0g*0.15
_ 979
. } _J
e
910,
7295782
longitudinal cross

The potentiometers are available in versions for horizontal and vertical mounting on printed-wiring
boards.

ao—-?_cc
b

7285818

Fig. 1 Terminal allocations.
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< 10+01 —»
1,9%0/1
—>I ' b »
= § =
1£0,1 / ' T A ™
! _ * = lLJ_l.[ N n 10’16 - L _ - // \
25 %} T . 0.2 / \
_» *03 i
N | I
71 03 | | I
+02 } vy Y . },u ! :
‘ J L J
l ! 1l o Fany { *
yr vy @ O A 303 [; A4 i A\ 11 e<254
1 o =2,
0,910,05+l (+ »| l« 0 i 0 A il B W W ety
35 48 )
+ - ) ]
—' 508102 7222880 - +01 4_-_+-_ 0,2 7222879
Fig. 2 Potentiometer for horizontal mounting, 2322 4824 . . ..
-« 104£0)—> - L4302 (-
0
_»1,9i0,‘l 1,8_0‘3 > -
__
! S S|
1
10,1 ; =N |
' N e
16 T g D
—» *02 74
1'0,2 U t {*} D +
l . = W e=2,54
! ' mounting surface
35 I | N 7270296 +
+0,1 a (b {l]e 03 ==~
- s
0,940,051 | I« 2sa|
—+1508+0,2 = 7222881 +0,2
Fig. 3 Potentiometer for vertical mounting, 23224823 .. ..
TECHNICAL DATA
Unless stated otherwise, all electrical values have been determined at an ambient temperature of 15 to
35 OC, an air pressure of 860 to 1060 hPa and a relative humidity of 45 to 75%. For terms and test
methods see |EC publication 393-1.
—» Nominal resistance (Rpom) 100 £2 to 10 M2, see Table 1
Tolerance on the nominal resistance + 20% and = 10%
Resistance law and tolerances linear, see Fig. 4
Terminal resistance < 0.5% of Rzcor2Q2,
whichever is the greater
Contact resistance variation (CRV) < 0.5% of Ry¢
Maximum dissipation (P,55) at 70 °C 0.5 W, see Fig. 5
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10 mm open metal glaze preset

OMP10

Limiting voltage (AC)
Limiting wiper current

Operating temperature range
Temperature coefficient

500 V
V ( pmax)
Rac

—55to+ 125 °C

Rnhom <1 MQ +50-10°%/K
Rhom > 1 MQ +100-10¢/K
Operating torque 4 to 30 mNm
Permissible end stop torque <50 mNm
Effective angle of rotation 220 + 5O
Mechanical angle of rotation 235 + 50
Rotational life 200 cycles
Settability 0.1% of Ryc within 10's
Mass approx. 0.8 g
100 7225359
8 80
x
52
® 60 T
54— 1+ —+ — + — T —| 7
wst 444 LA -
40 t
1
+—
11
20 +——
1t
b
11
0 -4
0 20 40 47 53 100
wiper displacement clockwise
(%, of effective angle of rotation)
Fig. 4 Linear law.
7278910
max.
dissipation
(W)
0.5
|
I
|
]
0 T 1
—55 0 0 ° 125
Tamb (°C)
Fig. 5 Maximum dissipation as a function of ambient temperature.
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OMP10
N

—== COMPOSITION OF THE CATALOGUE NUMBER

2322482 .....
code for version 1 T code for nominal resistance, see Table 1
code for tolerance
0=+20%
2=%10%
2 = horizontal mounting (assymetric), longitudinal slot
3 = vertical mounting, longitudinal slot
4 = horizontal mounting (symmetric), longitudinal slot
6 = horizontal mounting (assymmetric), cross slow
7 = vertical mounting, cross slot
8 = horizontal mounting (symmetric), cross slot
Table 1 Code for nominal resistance
nominal resistance code in cat. number nominal resistance code in cat. number
100 Q 101 33 kQ 333
150 Q 151 47 k§2 473
220 Q 221 68 k& 683
330 Q 331 100 kQ 104
470 Q 471 150 k& 154
680 O 681 220 kQ 224
1 kQ 102 330 kQ 334
1.5 k2 152 470 k2 474
2.2 k2 222 680 kQ 684
3.3k 332 1 MQ 105
4,7 k2 472 1.5 MQ 155
6.8 kQ2 682 2.2 MQ 225
i0 k& 103 3.3 M&2 335
15 kQ 153 4.7 MQ 475
22 kQ 223 6.8 M2 685
- 10 MQ2 106

TESTS AND REQUIREMENTS

Clause numbers of tests and conditions of test refer to IEC 393—1 (potentiometers, part 1: terms and
methods of test).

The potentiometers have been tested whilst mounting by their terminations on a printed-wiring board.
When drying is called for, procedure | of IEC393—1, sub. 5.2. is used (24 £ 4 h, 55 + 2 °C, R.H. 20%).

When the contact resistance variation (CRV) is measured, the wiper is rotated in both directions over
90% of the effective resistance for a total of 6 cycles. The maximum deviations in the last 3 cycles
are taken into account. Wiper speed: 2 cycles/minute; bandwidth 10 Hz to 5 kHz.
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10 mm open metal glaze preset

OMP10

IEC393 1] IEC68-2
clause test test procedure typical result
method
6.22.3 T Solderability solder bath: 230 + 10 ©C, good tinning
2+05s
6.22.4 Tb Resistance to solder bath: 350 + 10 °C ARge .
heat 35+05s Rpe 1%
6.25 Eb Bump acceleration: 40g ARge
number of bumps: 4000 N Rac <0.1%
6.24 Fc Vibration frequency: 10 - 500 Hz ARjc .
amplitude: 0.75 mm or R <0.1%
10g, 3 directions, 2h per ac
o A
direction Vab <0.2%
Vac
6.13 Temperature temp. cycle: + 20 ©C;
characteristic ~250C;+200C;+700°C —~50 <TC < +50.10°¢/K
of resistance +200C
6.23 Na Change of —~5650Cand + 125 °C; ARz .
temperature 5 cycles, %2 h Rac <05%
AV
b .29 -
Vac
6.26 - Climatic
sequence
6.26.2 Ba Dry heat 16 hat 70 °C
6.26.3 Db Damp heat 24 hatbb +£20°C ARjc
accel. 1st cycle | 95 - 100% R.H. R S0.5%
6.26.4 Aa Cold 2hat —56 + 30C act‘ .
6.26.6 D Damp heat, 24 hat 55 + 2°0C °<p§§ ""3 orque
remaining cycle | 95 - 100% R.H. = S0 miim
6.30 - Electrical Tamb: 70 ©C, 1000 h CRV < 1% of Rhom
endurance cyclic (1.5 honand 0.5 h
off, b at 0.67 ac)
Load: 0.5 W between ARge
aandc <1%
Rac
AV
ZTab 0.0y
Vac
Load: 0.33 W between ARgp
aand b <3%
aan Rab
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OMP10

IEC393—-1
clause

IEC68-2
test
method

test

procedure

typical result

6.29

Mechanical
endurance

200 cycles, 4 cycles/min
no load

ARgc

<2%
Rac

CRV <0.5% of Rnom

6.27

Damp heat
steady state

bat0.67a-c
no load; 56 days

CRV <0.5% of Rpom
ARge
Rac
ARgp

Rab
AVyp

Vac

<0.5%

<1%

<0.2%

loada-c0.05 W

ARac

<0.5%
Rac

AVgp

<0.2%
Vac

loada-c 0.03W

ARyp

<2%
Rab

Immersion in

cleaning solvents

Immersion in boiling mixture of 1.1.2.
trichlorotrifluoraethane and

isopropanol (75%/25%) for 5 + 0.5 min.,
followed by 5 min drying (rubbing or
wrapping excluded).

Marking legible, no damage.
ARgc/Rac <0.5%;

CRV < 0.5%; operating
torque: 2 to 10 mNm.

—= PACKAGING

50 items per

blister

1000 per box.
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2322491..... EMPO6

6 mm SEALED CERMET PRESET POTENTIOMETERS

QUICK REFERENCE DATA

Resistance range, linear law 10 22 to 2 M2
Maximum dissipation at 70 °C 05 W
Climatic category, |EC 68 556/125/56

Immersion sealed

APPLICATION

These potentiometers are for preset resistance control with provision for re-adjustments. They are
particularly suitable for use in professional and industrial applications where:

® Immersion cleaning of printed circuit boards is employed
® High stability and/or protection against industrial environment is necessary.

DESCRIPTION

The potentiometers comprise a thick film resistance element on a ceramic base. Terminals a and ¢
(Figs 1 to 7) are connected to the ends of the resistance element; terminal b is connected to the wiper.
The potentiometers are available in versions for either horizontal or for vertical mounting on printed
wiring boards.

aO—?——Oc
b
7285818

Fig.1 Terminal designation.
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EMPO06

MECHANICAL DATA Dimensions in mm
All unspecified tolerances: + 0.3

260°

20.45

—l
X

By

5.8 72 | —». { 0.6

CI T Irr—T1—n

i

7 7225371

Fig.2 Horizontal mounting version.

Hole patterns for horizontal mounting version Viewed from component side
R I (2.5)
b
S
| a c |

——*ﬁ—i s i o1

]
| 0.6
- |
25 25
-+ " 7225369 35 — 7225370

t ot
Fig.3 Potentiometer 2322491 00. .. Fig.4 Potentiometer 2322491 01...
(P type) (W type)

S
ISIE:

)

Y

L

" X
46— -
—| 25 <+ 25
7225368
Fig.5 Potentiometer 2322 491 02. ..

(R type)
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6 mm sealed cermet preset potentiometers

EMPO6

—

=)

s

AYd

5

S

viewed from component side

1STE [
. . 25
T a-—&--*%—’—u * 794
| D |, 35
Y 7.5 |
N +0.2 (ﬂl* - - L
— 25 4+ 25 le— 7225367
Ly
adjustment side
- l—pgo0.45 T
Fig.6 Outline and hole pattern for vertical mounting version 2322491 04 ... (S type).
7
- 26 |-
0.6
—>| |-
|
|
Ay
T At = 8.2 viewed from component side
- 2.5 |-
L’l‘—wf 7
L= 4 ¢
! | ' | 2.5
b +0.4
p— - * 7-01
R Il U 10 i
N M M +2 ! 35
L + 7225366
adjustment side
—-| |«=-@0.45 f
Fig.7 Outline and hole pattern for vertical mounting version 232249105 ... (X type).
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EMPO06

TECHNICAL DATA

Unless stated otherwise, all electrical values have been determined at an ambient temperature of 15 to

35 OC, an air pressure of 860 to 1060 hPa and a relative humidity of 45 to 75%. For terms and test

methods see |IEC publication 393-1.
Nominal resistance (Rpom)
Tolerance on the nominal resistance
Resistance law and tolerances

Terminal resistance
Contact resistance variation (CRV)

Maximum dissipation (Pyax) at 70 °C
Limiting voltage (DC)

Limiting wiper current

Operating temperature range

Temperature coefficient
Rnhom <50
Rnhom = 100 £

Operating torque

Maximum permissible end stop torque
Effective angle of rotation
Mechanical angle of rotation
Rotational life

Settability

Mass

DC insulation resistance

Minimum AC dielectric strength (1 minute)

194

10 2 to 2 MQ2
+10%
linear (see Fig.8)

< 1% of Ragcor2Q
whichever is the greater

< 1% of Ragcor2 Q2
whichever is the greater

0.5 W (see Fig.9)
250V

100 mA or  /Pmax
Rnom

whichever is the smaller
—55to+125 0C

+260.10%/K
+100.10-% /K

<20 mNm

+ 50 mNm

2200

2600

200 cycles

0.1% of Ryc within 10's
approx. 0.5 g

= 1000 M£2 (500 V)
900 Vv
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6 mm sealed cermet preset potentiometers EM P06

100 7225408
E
5 80
(2
a2
* 60 T
1
> i~
40 !
14
-
BN
20 -+
11
-
IBE!
0 —
0 20 40 47 53 60 80 100
mechanical angle of rotation clockwise
(9, of effective angle of rotation)
Fig.8 Linear law.
7225365
200+
dissipation
(%)

100
I’\
|
|

—-55 0 0 125
Tamb (°C)

Fig.9 Maximum dissipation as a function of ambient temperature.
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EMPO6

MARKING

The potentiometers are marked with the coded resistance value, the design code and a production code.

Example of resistance code:

The package is marked with:

PACKAGING

200 = 201
10K = 103
1MQ = 105

code number
date of production
quantity.

The potentiometers are supplied in bulk;i.e. 2000 per package (23224910....).

COMPOSITION OF THE CATALOGUE NUMBER

2322 491

— code for type and

packaging
0 = bulk packaging
1 = reserved
2 = reserved
9

reserved for specials

code for version PW tags

I__
0 = Ptype
1 = Wtype
2 = Rtype
4 = Stype
5 = Xtype

196

code for nominal resistance

I

109 = 10Q 103 = 10kQ
209 = 208 203 = 20k&Q
509 = 500 503 = 50k
101 = 1002 104 = 100 k&2
201 = 200 Q2 204 = 200 k2
501 = 500 2 504 = 500 k2
102 =  1kQ 105 = 1 MQ
202 = 2kQ 205 =  2MQ
502 = 5kQ
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6 mm sealed cermet preset potentiomates

EMPO06

TESTS AND REQUIREMENTS

12 hours

Element resistance

Output ratio

clause number and test D or ND conditions of test performance requirements
Sub-group B2 D
4.23.1 Soldering: Solder bath method: The terminations shall
Solderability Temperature: be examined for good
2300C +100C tinning as evidenced by
Duration: 2+0.5s free flowing of the solder
with wetting of the
terminations
Sub-group C1 ND
4.14 Temperature See ratings and
characteristic characteristics
of resistance
4.18 End-stop torque 50 mNm As specified in 4.18.1
Sub-group C2A D
4.23.2 Soldering: 365600C3s
Resistance to heat Element resistance AR: <*1%R
Sub-group C2B D
4.24 Change of
temperature TA: Lower category
temperature
TB: Upper category
temperature
Visual examination As specified in 4.24.5
Output ratio =Yab 1 <+1%
Vac
Element resistance AR:<*1%R
Shock D 100 g: 6 directions;
3 times
Element resistance AR:<*1% R
. AVap
Output ratio <*t1%
Vac
Vibration D 20g: 10/2000 Hz;

AR: <*1% R
AVap
Vac

1 <*1%

W (June 1989
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EMPO6

Tests and requirements (continued)

Element resistance
Starting torque
Rotational noise

clause number and test D or ND conditions of test performance requirements
Sub-group C2C D
4.28 Climatic test: Visual examination As specified in 4.28.2.2
Damp heat, cyclic,
10 cycles Element resistance AR: <+*2% R
Cold —550C
Duration 2 hours
Visual examination As specified in 4.28.10.1
Element resistance AR: <*2%R
. AVap
Output ratio 1<+t2%
Vac
Sub-group C3 D
4.32.2 Electrical See D1.3
endurance at 70 °C Duration: 1000 hours
Loaded between a and ¢
Visual examination Asin 4.32.2.6(1)
. AVap
Output ratio —_—<t1%
Vac
Element resistance AR:<*2%R
All specimens Rotational noise (0 to top)
<1%Ror3Q
Sub-group C4 D
4.30 Mechanical endurance Number of cycles: 200
Rate: 4 = 1 cycles
per minute
See C1.4
Visual examination As in 4.30.6

AR:<*(3%R+2Q)
As in detail specification

(0 to top)
<1%or3Q

June 1989W (




6 mm sealed cermet preset potentiometers

EMPO06

at upper category
temperature

Duration: 250 hours

Visual examination

Element resistance

Output ratio

clause number and test D or ND conditions of test performance requirements
Sub-group D1 D
4.29 Damp heat, steady state 4.29.2.2 shall apply.
Each group shall contain
four specimens
DC load (see note 3)
Final measurements:
Visual examination As specified in 4.29.6.1
) AVap
Output ratio 1 <+2%
Vac
Element resistance AR: <+t2% R
Starting torque As in detail specification
Rotation noise <2% R
Method B
Sub-group D2 D
4.32.3 Electrical endurance See D1.2

As specified in
4.32.3.7. (1)

AR:<*3%R

Notes to Tests and Requirements
1. Paragraph numbers refer to CECC 41 000.

2. Abbreviations in column 2 are as follows: D

= Destructive
Non-destructive.

ND

3. The DC load test or the isolation voltage test are alternatives. The detail specification shall
indicate which test has been selected.

June 1989
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J

RELATED DOCUMENTS

|EC 62 : Marking codes for resistors and capacitors.

|EC 63 : Preferred number series for resistors and capacitors.

IEC68 : Basic environmental testing procedures for electronic components and electronic equipment.
IEC 393-1: Potentiometers — Part 1 : terms and methods of test.

CECC 41 000 (1976) — Generic specificatién for potentiometers and amendments 1 to 3.

CECC 41 100 (1978) — Sectional specification for lead-screw actuated and rotary preset
potentiometers and amendment 1.

CECC 41 101 (1978) — Blank detail specification for preset potentiometers.
MIL-Std-202 : Test methods for electronic and electrical component parts.
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2322 484 J L EMP10

10 mm ENCLOSED CERMET PRESET POTENTIOMETERS

QUICK REFERENCE DATA

Resistance range (E6-series), linear law 47 Q to 10 M2
Maximum dissipation at 40 °C 05W

Climatic category, |IEC 68-2 55/125/56
DESCRIPTION

These preset potentiometers comprise a metal-glaze resistive element on a ceramic base. The actuating
device is a plastic rotor. Adjustment is by means of insulated hexagonal or cross slots. The overall width

of 9,8 mm alows for high density use with air-gap isolation on a 2,5 mm grid; either horizontal or
vertical mounting. The glass-filled synthetic resin housing is fire resistant. The potentiometers, which

S0 SYNINeLC resin Nows! esisiarl potentiomete

are manufactured fully automatically, offer stable high quahty performance and can be mounted by
automatic insertion machines.

They are designed for video, audio and industrial applications and are especially suited for equipment
in which automatic adjustment is practised. Versions with a hexagonal slot are available that can be
provided with a knob to facilitate manual adjustment.

|

ou—
wn

=
<
+3

01 N— |
l, % | Example of a knob for versions
L A - with a hexagonal slot and coloured black.
J (cat. no. 4322 052 70720). -
410 |- 10,6 £0,1—
—13£0l«— 7295288

The terminals a and c are the end terminals; b is the central terminal connected to the slider. All
terminals are either straight or snap-in pins for mounting on printed-wiring boards of nominal
1,0 to 1,6 mm thickness, grid pitch 2,5 or 2,54 mm.

a C
‘Terminal designation.

b
7285818
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MECHANICAL DATA

< 5.7 max
«—— 9.8+ 0.2 — —| 5.0max q‘

||

—
Fig. 1 Vertical mounting version.
~——98+0.2—>
b
[T L
o "
12.4 Y1 T
65 129 |
7.0
+0.2
l [ |
0 | ' ! ] 35 |
01 ‘ -~ | +02
4—»]4—’

Fig. 2 Horizontal mounting.

Note to mechanical data

1. For details of available slots see Figs 3 and 4.

t—- —— - +—

7285190.4

5.0

12.9 i 1

5,0

ca_ |}

- t
—1.7 =

IUET

7285188.4 min
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10 mm enclosed cermet preset potentiometers EMP10

wiper position mark

|

|

i

‘l |
L————F———~d  7zes2832 L————t———~J1 72952842

Fig. 3 Cross slot. Fig. 4 Hexagonal slot.

-~ 130,13
(3x)
R ™\
ek i
— 13013 } b
{3x) 5,0 *
l ‘ /TS >
‘ 1——'————'—_—'—'1 T l \\.‘—/1 /2,‘0
25 Fan\ ° e 5i0 | a c |
Jany Fan)
t LY - T N \
L,’_'LJ—_TL"'“\_.I—“_'
= 50 - 7286191.1 < 5,0 —»l 72851921
Fig. 5 Hole pattern for vertical Fig. 6 Hole pattern for horizontal
versions, viewed from component versions, viewed from component
side. side.
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EMP10

TECHNICAL DATA

Mass

Resistance range (E6-series)
Standard tolerance

Resistance law

Rated dissipation at 40 OC (Ppyax)
Limiting element voltage

Limiting wiper current

Minimum effective resistance

Rotational noise limits (contact resistance variation)
Temperature coefficient in the range —55 °C to + 125 °C

Rnom < 100
100 < Rpom< 1 M
Rnom < 1 MQ

Operating torque

armissthla and atan +aron

PVI HHDIVIC THUSSLWEY Wil qde

Total mechanical angle of rotation
Effective angle of rotation

Settability

Climatic category according to IEC 68-2

Climatic sequence

Damp heat, steady state

Mechanical endurance (200 cycles)

Electrical endurance
(1000 h at 70 ©C, cyclic)

Change of temperature
(between —55 OC and + 125 OC)

Resistance to soldering heat

Bump

Vibration

ARge

Rac
ARjc

ARy

Rac
ARge

ARge

Rac

AVgap

ARge

Rac
ARge

ARgc

RaC
AV gp

~08¢g

47 Q to 10 MQ
+ 20% and * 10%
linear, see Fig. 8
0,5 W, see Fig. 7
250 V (DC)

Pmax

Rnom
<0,5% of Ryc0r 2 82,
whichever is greater
< 1,0% of Rhom

+200-10¢/K
+50-10°%/K
+100- 10°9/K
3to 20 mNm

maw EN Al
idA, JuU rinNti

300 + 5°

295 + 50

0,1% within 10's
55/125/56

<2%

< 2%

<2%

< 2%

<2%

< 1%

< 0,5%

<1%

< 1%

<0,5%

204
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10 mm enclosed cermet preset potentiometers EMP10

DERATING

Potentiometers covered by this specification are derated from 100% rated dissipation at 40 ©C to zero
dissipation at 125 OC. The dissipation below 40 OC is the rated dissipation.

100% =0,5 W

100 7285194
= . I
= 80- I
] |
E | [
< 60 |

Q.

c 1 |
2 401 [
2 [
a |
5 201 [
A |

o -+t
—55 0 40

Tamb(oC) 125

Fig. 7 Dissipation as a function of ambient temperature.

RESISTANCE LAW
Potentiometers covered by this specification are linear.

100

R/Ry
(%)

55 y)
45

0 47 53 100

effective angle of rotation (%)

Fig. 8 Linear resistance law.
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EMP10

MARKING

The potentiometers are marked with the rated resistance, according to |1EC 62, e.g. 220 2 = 220 R;
10k2=10k; 1 M2 =1MO.

The package is marked with:

— catalogue number,

— date of production,

— quantity.

PACKAGING

The potentiometers can be supplied in bulk packaging of 1000 in a cardboard box or, especially for
automatic insertion, in anti-static rail packaging of 50 per rail, 20 rails in a box. The outside dimensions

—= of the rails, which have rubber stops at both ends, one grey and one black, are given in Fig.9.

I \ P

N 1
N 127 L_'—J 75
max max

~) 3

A

i 18,4 max

|<—~—— 17,1 max ——>
For horizontal versions. For vertical versions.
¥
7295282.2

—

Fig.9 Outlines of the rail packaging.
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10 mm enclosed cermet preset potentiometers

COMPOSITION OF THE CATALOGUE NUMBER

code for version

—

2322484 .. ...

1 = vertical, hexagonal slot

2 = vertical, cross slot

6 = horizontal, hexagonal slot

7 = horizontal, cross slot

— code for tolerance, tags, packaging

2 =+ 20%, snap-in pins, bulk packaging
3 =% 10%, snap-in pins, bulk packaging
4 =t 20%, straight pins, bulk packaging

=+ 10%, straight pins, bulk packaging

O o0o~NO O,
1]
+ + i+

SLEIGE

+ 20%, snap-in pins, rail packaging
109%, snap-in pins, rail packaging
20%, straight pins, rail packaging
1

0%, straight pins, rail packaging

Dack

TESTS AND REQUIREMENTS

Clause numbers of tests and conditions of test refer to |IEC 393—1 (potentiometers, part 1: terms and

methods of test).

The potentiometers have been tested whilst mounted by their terminations on a printed wiring board.
When drying is called for procedure | of IEC 393—1, sub 5.2. is used (24 £ 4 h, 55 + 2 0C, R.H. 20%).

When the contact resistance variation (CRV) is measured, the wiper is rotated in both directions over
90% of the effective resistance for a total of 6 cycles. The maximum deviations in the last 3 cycles

479 =47
689 =68 O
101 =100
1561 =150 2
221=220Q

- 1331=330Q2

471=470Q
681 =680 2
102 =1 k2

1562=1,5kQ
222 = 2,2k
332=3,3kQ
472 =47 k2
682 =6,8 k2
103 =10k
163 = 15 k2
223 =22k82

l —E__ resistance code
U

333 =33 k&2
473 = 47 k2
683 = 68 k2

104 = 100 k&2
154 = 150 kQ2
224 =220 k2
334 = 330 k2
474 = 470 kQ2
684 = 680 k2

105 =1 MQ

155 = 1,56 MQ
225=2,2 MQ
335=3,3MQ
475 = 4,7 MQ
685 = 6,8 MQ
106 = 10 MQ

are taken into account. Wiper speed: 2 cycles/minute; bandwidth 10 Hz to 5 kHz.

IEC393—1 | IEC68—-2
clause test test procedure typical result
method
6.22.3 T Solderability solder bath: 230 + 10 ©C, good tinning
2+05s
6.22.4 Tb Resistance to solder bath: 3560 + 10 OC, ARy
heat 36+05s Rac <0,1%
6.25 Eb Bump acceleration: 390 m/s? ARgc .
number of bumps: 4000 Rac <0,1%
6.24 Fc Vibration frequency: 10 - 500 Hz ARy o
amplitude: 0,75 mm or R <0,5%
98 m/s?, 6 h ac
AV
< 0,3%
ac

February 1986
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EMP10

IEC 393—1 [IEC 68—2
clause test test procedure typical result
method
6.13 Temperature temp. cycle: + 20 ©C;
characteristic —250C; +20°C; +70°C; —50<TC<+50.10%K
of resistance +200C
6.23 Na Change of —55 OC and + 125 °C; ARy
temperature 5 cycles Rac <0,5%
AV
. ab 0,29
ac
6.26 - Climatic
sequence
6.26.2 Ba Dry heat 16 h at 125 °C
6.26.3 D Damp heat 24 h at 55 °C AR
accel. 1st cycle | 95 - 100% R.H. a <0,5%
6.26.4 Aa Cold 2 hat —550C ac
6.26.6 D Damp heat, | 24 h at 55 °C ]
remaining cycle | 95 - 100% R.H.
(6.30) — Electrical Tamb: 40 ©C, 1000 h, CRV < 1% of Rpom
endurance cyclic(1,5honand 0,5 h
off, b at 0,67 ac)
Load: 0,5 W between ARae _ .,
aandc ac <1%
AV
b < 0,5%
ac
Load: 0,33 Wbetweenaandb | ARy <%
Rab
6.29 - Mechanical 200 cycles, 4 cycles/min ARge 0
endurance no load Rac <1%
CRV < 1% of Rpom
(6.27) c Damp heat wiper at 0,67 a- ¢ CRV < 1% of Rnom
steady state no load; ARy
recovery 24 h at R < 1%
22 +10C, 50% R.H. + 5% ac
ARgap
< 2%
Rab
AV
b < 0,2%
Vac
208 June 1989\ (
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CMP10
2322 412/413/414 CMP20
CMP40

CARBON MULTITURN PRESET

QUICK REFERENCE DATA

Nominal resistance

linear law 100 2 — 4,7 MQ
logarithmic law 1k —2,2MQ
special law 100 k2

Number of turns of spindle
potentiometers CMP10 10
potentiometers CMP20 20
potentiometers CMP40 40

Climatic category (IEC 68) 25/070/21

APPLICATION

The potentiometers are for preset tuning adjustment in variable capacitance diode television tuners, but
can also be used for variable capacitance diode tuning radio receivers, or for any other fine resistance
adjustment.

DESCRIPTION

A straight carbon track is fitted on to a base plate of resin-bonded paper, which is mounted in a housing
of black synthetic resin. The terminals are suited for mounting on printed-wiring boards. The slider is
activated by a silvered threaded spindle. The potentiometer will not be damaged if the spindle is turned
beyond its extreme position. The potentiometers can be supplied with various adjustments and with or
without a scale indicator,

All versions are available with linear or logarithmic resistance law; the 100 kS2 versions are also available
with special resistance law.

COMPOSITION OF THE CATALOGUE NUMBER
232241 . .....

code for number of turns of spindle *——] T— code for nominal resistance value,

2 =20 turns, type CMP20 see Table 1
3 =10 turns, type CMP10
4 = 40 turns, type CMP40

code for indicator, see Indicators

code for adjustment provision, see
Adjustment provisions.

June 1989
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CMP10
CMP20
CMP40

MECHANICAL DATA
Dimensions of the housing (mm)

The housing has been drawn without scale indicator and adjustment provision; these parts are described

in the relevant paragraph.

52202+l |<

le—t—— 30£0) ——»

2.9, -~ 425202y =" 52
) CCW 404
i 25 ¢
f v _5“ ¥
8$OJ d o 5,6+0,1 —+
+ - L 1 *
403 . 13402 —f mc b h ’rﬁ" 10
J 0801~ 150 c@anll~| »lle1 8 3wl e
' X -
—>:501<— 1£0,1+> ”=0,05 l [ . -00S 4,810,
’ 2401 > |l . }
N ' 7268026.64.

30015 ——»

Fig. 1 Terminals a and c are connected to the ends of the carbon track; terminal b is

connected to the slider contact.

Operating temperature range
Climatic category (IEC 68)
Operating torque

Number of turns of spindle
potentiometers CMP10
potentiometers CMP20
potentiometers CMP40

Maximum permissible axial spindle load
(push and pull)

Mechanical travel of slider contact
Effective travel of slider contact
Solderability (to IEC 68-2, test T)
Thermal shock test (to IEC 68-2, test T)
Life (at a rate of 20 rev/min)

MOUNTING

—25to+70°C
25/070/21
1,5to 10 mNm

9% t %
19+%
38 +1

<25N

25,6 £+ 0,3 mm

24 — 1 mm

230+ 10°C,for2+05s
350+ 100C,for2+0,5s

50 x in both directions + 3 rotations at both
ends

The terminals may be dip-soldered to a depth of 2 mm max in a solder bath of 260 ©C max for 4 s
max. When a soldering bit is used, its temperature must not exceed 360 ©C for 1,5 s and neither axial
nor radial stress must be exerted on the terminals.

MARKING

The potentiometers are marked with nominal resistance, resistance law, month and year of manufacture.

212
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CMP10

Carbon multiturn preset CMP20
CMP40
Indicators
code in
type colour catalogue number
232241. .....
1.4 i
< 13 o ™| +0,2 ‘*
’ 40,2 ’ > | +25%01
- & Ll
5+0,1 3
— 4#’ - - - red 1
* 1+0,1
72680063
- < 4%0,2
. ’5,710,1|¢ "ICLI*ZW
L5+81 (€Y}
I — %;? red 3
72680041
yellow 4
7268005.1
g2+0.1
— %
bl
6,9
+0,2
- s red 5
i
72680071
#2401 74
— |- — +0'2 !<-
: 0
5,9 H
+02 I';W_ {__‘7[_ [ red .
1 s
I I I
7295306
I (February 1985 213




CMP10

CMP20
CMP40
code in
type colour catalogue number
232241. .....
1
v
without indicator 0
without indicator, with black
dust cover on the housing
0,3+0,1
.
) ) 4
fh T T 8,8+03 8
: '
=4 [ = i s S
U ‘U U 7276712
Adjustment provisions
code in
type colour catalogue number
232241. .....
0,9+0
0 t 'l
P4_g4 = grey 51
1,8+£0,1 »
72669963
-+ 113402 =
grey 52
“’15,3t0,2’ 7268002 4
— <+ 3+02
||
E1T5,5 a3 L
+01 *02. — Knob: approx. 60 notches red 61

| w4

72669991

— Note: Other indicators and knobs are available on request.
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CMP10

Carbon multiturn preset CMP20
CMP40
code in
type colour catalogue number
232241, ...
»\ |4—3,3:0,1 l
N
‘619?0*2 E Knob: approx. 48 notches black 62
black 63
1
~+02
3+02—+| ¢ |«-3+02 ‘
72680013
<«—16,3+0,2—»
258+0,1 91+0,1
b
26,35 _ - H 7
+0,1 H ;
bt |
0 t d IF black 69
— -—75_ 03 ,
«~——29,5+0,1 —1l=—1%0,2
«~——37,8+0,2 ——~———J 7295308
Knob with cross shaped trimming slot 4,4 x 1,6
knob pulled-out
| “;20',52"1 o5.2* 0"
26 T [ Knob with trimming
i;’Lu— - slot4,4 x 0,8 black 71
-—3+0,2
«—23,2+0,2—=1 7295307
| <+—15+01
number of teeth = 24 .
. hit
tooth height = 1,2 white 82

\ ( February 1985
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CMP10
CMP20
CMP40

ELECTRICAL DATA

Unless stated otherwise, all electrical values have been determined at an ambient temperature of 15 to
35 OC, an air pressure of 86 to 106 kPa and a relative humidity of 45 to 75%.

Table 1
X . max. voltage (V DC or V AC) . .
nominal resist. maximum max. limiting code
resistance | law Tamp = 40 °C Tamob = terminal atten- | slider in
70°C resistance uation | current cat.
AR <20% | AR<10%| AR < 20% no.
Rnom (note 1) (note 1) (note 1) dB mA
100 5,5 5,0 3,9 10 Q 20 55 01
220 Q 8,1 7.4 5,7 20 Q 20 37 02
470 Q 11,8 10,8 8,4 35 30 25 03
1 k& 17 15,8 12,2 50 Q 30 17 04
2,2k 26 23 18 100 Q 40 11 05
4,7 k2 37 34 24 200 Q 40 8 06
10 k& 53 47 37 300 Q 40 5,3 07
22 k| linear 76 66 54 600 Q 50 3,6 08
47 kQ 108 91 76 1 kQ 50 2,3 09
100 k& 152 122 107 2 k& 50 1,5 1
220 k& 217 166 153 3,5k 60 0,99 12
470 k&2 306 216 216 6 kQ 60 0,85 13
1 MQ 425 274 300 10 k& 70 0,43 14
2,2 MQ 600 330 420 20 kQ 70 0,27 15
4,7 M 840 (2) 340 590 50 k& 70 0,18 16
1 kQ 10 8,9 71 10 Q 40 10 24
2,2k 14 12,8 10,2 20 @ 50 6,8 25
4,7 k2 20 17,5 14,5 3% Q 50 4.4 26
10 kQ 29 24 20 50 Q 50 2,9 27
22 kQ | 42 34 29 100 Q 60 1,9 28
47 kQ |99 | 59 47 41 200 @ (B 60 | 1.3 (¥ 20
100 kg | thmic|  gg 63 60 |250 Q 60 | 085 31
220 k& 122 87 86 500 2 70 0,55 32
470 k&2 172 112 120 1 k& 70 0,37 33
1 MQ 240 141 170 2 k& 80 0,24 34
2,2 MQ 350 182 244 5 k& 80 0,16 35
100 k& | special 85 63 60 500 Q 60 0,85 (4)]| 38
Notes

1. Measured after 1000 h.

2. Max. 600 V (AC).

3. Slider contact between 20 and 100% of Rgc. For slider contact positions between 0 and 20% of
Rac the values have to be multiplied by 6.
4. Slider contact between 20 and 100% of R,c. For slider contact positions between 0 and 20% of
IRac the value has to be multiplied by 2,4.
5. Measured between terminals a and b.
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Carbon multiturn preset

CMP10

Tolerance on nominal resistance
Resistance law and tolerance

Maximum permissible dissipation (Ppax)

Contact resistance between carbon track and slider contact,
the slider being moved 1 mm/s (see also Measurement of the

contact resistance)

linear law

logarithmic law,
for 0 — 40% of effective travel
for 40 -- 70% of effective travel
for 70 — 100% of effective travel

special law,
for 0 — 40% of effective travel
for 40 — 60% of effective travel
for 60 — 100% of effective travel

Crackle voitage at maximum slider current of 1 mA,
the slider being moved maximum 0,025 mm/s.
Rnhom = 100 k€2, linear law
Rnom = 100 k&2, special law,
for 0 — 60% of effective travel
for 60 — 100% of effective travel

Change of preset voltage after vibration test (IEC 68, test Fc)

and shock test (IEC 68, test Ea)

CMP20
CMP40
+ 20%
see Fig. 2
see Fig. 3

< 3% of Rye

<0,75% of Rac
< 2% of Rae
< 8% of Rae

< 1,2% of Rye

< 3% of Rye
< 6% of Rye

<100 mV

<100 mV
<150 mV

< 0,1% of total voltage
typ. 0,05% of total voltage

February 1986
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CMP10
CMP20

100 7279607
resistance y
(% Rtotal) /
80 /’
sy
60 //
i
y

40

/ /ll

4
20 / /
// ] d
4
o A//,/‘
0 20 40 60 80 100
f slider.displacement- (% of effective travel )
rom terminal a to terminal ¢
Fig. 2 Resistance as a function of slider displacement. Counter-clockwise knob
rotation results in an increase of resistance between a and b (Fig. 1).
tolerance on resistance law
curve resistance law displacement resistance

% of effective travel

% of Riotal

| linear

1 logarithmic

1 special

between 36,5 and 38,5
between 61,5 and 63,5

between 36,5 and 38,5
between 61,5 and 63,5

between 36,5 and 38,5
between 61,5 and 63,5
between 86,5 and 88,5

33,56-41,5
58,5 - 66,5
35- 85
12 -26
14 -22
28 -38
60 -75
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CMP10
Carbon multiturn preset CMP20

CMP40

) AR <20% : ——
037 Tamb "L after 1000 h
Riot <0 ===
Prax
W) == ——
0.2
014 |
n
4 log and s law
spec. law
B ~
0

T R e e —T—
c ¢ g g c g cac g ac c o acga
o © o X X X X X x X X X 3 3 >
9 ~ L - o~ o 9 o~ o 8 8 'C\) — ~ ~
~ 2 ~ N3 2 8 5 3T

Fig. 3 Maximum permissible power dissipation.

Resistance change as a function of temperature; relative humidity 40 to 80% at 25 ©C.

5 11994F34_ 5 7299¢
AR o1
ARtot - (R 101) -
(TR0t )
0 0
-5 -5
~
-10 -10
25 50  Tamp (°C) 75 25 50  Tamb(°C) 75
Fig. 4 Rpom = 100 k&2, linear law. Fig. 5 Rpom = 100 k2, special law.
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CMP10
CMP20
CMP40

-

Change of preset voltage as a function of temperature, V4., being 30% of V,_¢; relative humidity 40 to

80% at 25 OC.

1 7279608
AVa_p
(% Va_p)
0/ //
ya'y.
-1
25 50 Tamb (°C) 75

Fig. 6 Rpom = 100 k€2, linear law.

—» PACKAGING

1000 items per box

1 7279609
AVa_p
(% Va_p)
P
0 >\\
"
V / /
-1
25 50 Tamb (OC) 75

Fig. 7 Rpom = 100 k&2, special law.
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2322491..... MMPO09

9 mm SEALED MULTITURN CERMET PRESET
POTENTIOMETERS

QUICK REFERENCE DATA

Resistance range, linear law 10 £ to 5 MS2

Maximum dissipation at 70 °C 0.5W
Climatic category, |EC 68 55/125/56

Multiturn - 18 turns

APPLICATION

These potentiometers are for precision preset resistance control with provision for re-adjustments. They
are particularly suitable for use in professional and industrial applications where:

® |mmersion cleaning of printed circuit boards is employed

® High stability and/or protection against industrial environment is necessary

DESCRIPTION

The potentiometers comprise a thick film resistance element on a ceramic base. The rotor with
multifinger wiper is leadscrew activated.

Terminals a and ¢ (Figs 1 to 4) are connected to the ends of the resistance element; terminal b is
connected to the wiper.

The potentiometers are available in versions for either horizontal or for vertical mounting on printed
wiring boards.

aO—T—Oc
b

7285818

Fig.1 Terminal designation.
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MECHANICAL DATA Dimensions in mm
All unspecified tolerances: + 0.3

— : ——+
o :—:gg, | T" — ﬁf .

2

R

L 5

-3
7]
NIZ
T

f—
t

9.6

-~ 4.8 —»|

7225364
viewed from component side

Fig.2 Outline and hole pattern for horizontal version 2322 491 40.. . . (P type) with side adjustment.

*gl

[ Smin —

e

— par
T e

21

7225362

os-——‘ -

viewed from component side

Fig.3 Outline and hole pattern for vertical version 2322 491 41 . . . (W type) with top adjustment.

- gas
N
— R
e -

l_ )
.27 ’l
7225363

viewed from component side

Fig.4 Outline and hole pattern for vertical version 2322 491 45 . . . (X type) with side adjustment.
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9 mm sealed multiturn cermet preset potentiometers

MMPO9

TECHNICAL DATA

Unless stated otherwise, all electrical values have been determined at an ambient temperature of 15 to
35 OC, an air pressure of 860 to 1060 hPa and a relative humidity of 45 to 75%. For terms and test

methods see |EC publication 393-1.
Nominal resistance (Rpom)
Tolerance on the nominal resistance
Resistance law and tolerances

Terminal resistance
Contact resistance variation (CRV)

Maximum dissipation (Pp5x) at 70 ©C
Limiting voltage (DC)
Limiting rotor current

Operating temperature range

Temperature coefficient
Rnhom <50 Q2
Rpnom =100 2, <2 MQ
Rnom > 2 MQ2

Operating torque

Maximum permissible end stop torque
Mechanical rotations

Settability

Mass

DC insulation resistance

Minimum AC dielectric strength {1 minute)

10 £ to 5 MQ2
+10%
linear see (see Fig.4)

< 1% of Rzcor2 Q2
whichever is the greater

<1%of Ragcor2Q
whichever is the greater

0.5 W (see Fig.5)
300 vV

100 mA or /Pmax
Rnom

whichever is the smaller
—55 to+ 125 0C

+2560.10°/K
+100.10°%/K
+250.10°¢/K

< 36 mNm

wiper idles

18 turns

0.01% of Ryc within 1's
approx. 0.97 g

= 1000 M2 (500 V)
900 V

June 1989
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MMPO9

100

80

R (79 Rtotal)

20

2007

dissipation
(%)

7Z65113.1

A

L LT s SRS Sy \

20 40 47 53 60 80 100
number of turns in % of total travel

Fig.5 Linear law.

7225366

100

AN

—-55

AN

70 ;

o4

125
Tamb (OC)

Fig.6 Maximum dissipation as a function of ambient temperature.
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9 mm sealed multiturn cermet preset potentiometers

MMPO09

MARKING

The potentiometers are marked with the coded resistance value, the design code and a production code.

Example of resistance code: 200 = 201
10K = 103
1MQ = 105

The package is marked with: code number

date of production

quantity.

PACKAGING

The potentiometers are supplied in bulk; i.e. 1000 per package (23224919....).

COMPOSITION OF THE CATALOGUE NUMBER

2322 491

code for type and
l‘ packaging

bulk packaging
reserved for specials

H
o

9

|— code for version PW tags

= P type

W type

0
1
5 X type

code for nominal resistance

I

109
209
509
101
201
501
102
202
502

1080 103 = 10k
20Q 203 = 20k$§2
50 & 253 = 25kQ
100 £ 503 = 50k
200 Q 104 = 100 k2
500 Q 204 = 200 k2
1k 254 = 250 kQ2
2k 504 = 500 k2

5 kQ 106 = 1MQ
206 = 2MQ

5056 = 5 MQ

w ﬁune 1989
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MMPO9

TESTS AND REQUIREMENTS

clause number and test D or ND conditions of test performance requirements
Sub-group B2 D
4.23.1 Soldering Solder bath method: The terminations shall be
Solderability Temperature: examined for good
230°C +100C tinning as evidenced by
Duration: 2+0.5s free flowing of the solder
with wetting of the
terminations
Sub-group C1 ND
4.14 Temperature See ratings and characte
characteristic of
resistance
4.18 End-stop torque Wiper idles
Sub-group C2A D
4.23.2 Soldering: 3500C3s
Resistance to heat
Element resistance AR:<*1% R
Sub-group C2B D
4.24 Change of temperature TA: Lower category
temperature
TB: Upper category
temperature
Visual examination As specified in 4.24.5
AV
Output ratio ab. o +1%
Vac
Element resistance AR: <*1%R
Shock D 100 g: 6 directions;
3 times
Element resistance AR: <*1%R
. AVap
Output ratio 1 <+1%
Vac
Vibration D 20 g: 10/2000 Hz;
12 hours
Element resistance AR: <+*1% R
AV
Output ratio AVab, 4 19
Vac
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9 mm sealed multiturn cermet preset potentiometers MMPOQ

clause number and test D or ND conditions of test performance requirements
Sub-group C2C D
4.28 Climatic test: Visual examination As specified in 4.28.2.2
Damp heat, cyclic,
10 cycles Element resistance AR: <+*1%R
Cold —550C
Duration 2 hours
Visual examination As specified in 4.28.10.1
Element resistance AR:<*x1% R
AV
Output ratio __ab: <+2%
Vac
Sub-group C3 DD
4.32.2 Electrical endurance See D1.3
at700C Duration: 1000 hours
Loaded between a and ¢
Visual examination Asin 4.32.2.6(1)
AV
Output ratio _ab: <+1%
Vac
Element resistance AR: <*2% R
All specimens Rotational noise (0 to top)
<1%Ror2Q
Sub-group C4 D
4.30 Mechanical endurance Number of cycles: 200
Rate: 4 + 1 cycles per
minute
See C1.4
Visual examination Asin 4.30.6
Element resistance AR:<* (3% R+2Q)
Starting torque As in detail specification
Rotational noise (0 to top)
<1%or2%
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MMPO9

Tests and Requirements (continued)

clause number and test D or ND conditions of test performance requirements
Sub-group D1 D
4.29 Damp heat, steady state 4.29.2.2 shall apply.
Each group shall contain
four specimens
DC load (See note 3)
Final measurements:
Visual examination As specified in 4.29.6.1
. AVap
Output ratio <+2%
Vac
Element resistance AR: <+*2% R
Starting torque As in detail specification
Rotation noise <2%R
Method B
Sub-group D2 D
4.32.3 Electrical endurance See D1.2
at upper category Duration: 250 hours
temperature Visual examination As specified in 4.32.3.7. (1)
Element resistance AR: <*2% R
. AVap
Output ratio <+2%
Vac

Notes to Tests and Requirements
1. Paragraph numbers refer to CECC 41 000.

2. Abbreviations in column 2 are as follows: D = Destructive
ND Non-destructive

3. The DC load test or the isolation voltage test are alternatives. The detail specification shall indicate
which test has been selected.
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MMPO09

9 mm sealed multiturn cermet preset potentiometers

RELATED DOCUMENTS

IEC 62 : Marking codes for resistors and capacitors.

IEC 63 : Preferred number series for resistors and capacitors.

IEC 68 : Basic environmental testing procedures for electronic components and electronic equipment.
IEC 393-1: Potentiometers - Part 1 : terms and methods of test.

CECC 41 000 (1976) - Generic specification for potentiometers and amendments 1 to 3.

CECC 41 100 (1978) - Sectional specification for lead-screw actuated and rotary preset potentiometers
and amendment 1.

CECC 41 101 (1978) - Blank detail specification for preset potentiometers.
MIL-Std-202 : Test methods for electronic and electrical component parts.

| (June 1989
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2322491..... MMP20

20 mm SEALED MULTITURN CERMET PRESET
POTENTIOMETERS

QUICK REFERENCE DATA

Resistance range, linear law 102 to 5 MQ
Maximum dissipation at 70 ©C 05 W
Climatic category, |EC 68 55/125/56

Multiturn - 15 turns

APPLICATION

These potentiometers are for precision preset resistance control with provision for re-adjustments. They
are particularly suitable for use in professional and industrial applications where:

® Immersion cleaning of printed circuit boards is employed
® High stability and/or protection against industrial environment is necessary

DESCRIPTION

The potentiometers comprise a thick film resistance element on a ceramic base. The slider with
multifinger wiper is leadscrew activated.

Terminals a and ¢ (Figs 1 to 3) are connected to the ends of the resistance element; terminal b is
connected to the wiper.

The potentiometers are available in versions for horizontal mounting on printed-wiring boards.

aO——Ffl—oc
b

7285818

Fig.1 Terminal designation.
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MMP20

MECHANICAL DATA Dimensions in mm
All unspecified tolerances: + 0.3
T
5 19 ri — F‘O.B
y 1.9
225 — : é;
1 IS,
0.6 4.8
0.8 —»
7+2
" Y B h 1
— - - + —ll—g05
. i ) - | 125
L g 1 g I 128
L | . S t
12.7 7225360
Fig.2 Outline and hole pattern for version 2322 491 60 . . . (P type).
-« § —>
-8 19 —| |«0.5
i 5
o2 | ==y -
bl t ! P ea
0.6 4i8
0.8—>
7+2
— g -
. Dy . . - —l«—@05
. . - - 128
L. 2 ! 125
it N
0.6— 7.6—«»\ ’
17.8 | 7225361

Fig.3 Outline and hole pattern for version 2322 491 65 . .. (X type).
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20 mm sealed multiturn cermet preset potentiometers

MMP20

TECHNICAL DATA

Unless stated otherwise, all electrical values have been determined at an ambient temperature of 15 to
35 OC, an air pressure of 860 to 1060 hPa and a relative humidity of 45 to 75%. For terms and test

methods see |EC publication 393-1.
Nominal resistance (Rpom)
Tolerance on the nominal resistance
Resistance law and tolerances

Terminal resistance
Contact resistance variation (CRV)

Maximum dissipation (Pmax) at 70 °C
Limiting voltage (DC)

Limiting slider current

Operating temperature range

Temperature coefficient
Rnom =100 £, <2 MQ

Operating torque

Maximum permissible end stop torque
Mechanical rotations

Settability

Mass

DC insulation resistance

Minimum AC dielectric strength (1 minute)

10 2 to 5 MQ
+10%
linear (see Fig.4)

<1%of Rzgcor2
whichever is the greater

<1%of Ragcor2
whichever is the greater

0.5 W (see Fig.5)

300V
100 mAor /Pmax
Rnom

whichever is the smaller
—55to +125 °C

+250.10% /K
+100.10-¢/K
+250.10° /K

<36 mNm

wiper idles

15 turns

0.01% of Ryc within 1's
approx. 1.05 g

> 1000 M2 (500 V)
600 V

June 1989
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MMP20

7Z65113.1

100

80

R(O/o Rtotal)

60 TTT

|
|
|
20 !
|
}
|
L

J KOS SRy SR I SR\

o

0 20 40 47 53 60 80 100
number of turns in % of total travel

Fig.4 Linear law.

7225365
200+

dissipation
(%)

100

0 | :
~55 70 125
Tamb (°C)

o4

Fig.5 Maximum dissipation as a function of ambient temperature.
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20 mm sealed multiturn cermet preset potentiometers

The potentiometers are marked with the coded resistance value, the design code and a production code.

MARKING

Example of resistance code: 200 2 = 201
10k = 103
1MQ = 105

The package is marked with: code number

date of production

quantity.

PACKAGING

The potentiometers are supplied in bulk; i.e. 1000 per package (23224916....).

COMPOSITION OF THE CATALOGUE NUMBER

— code for type and

2322 491

packaging

bulk packaging
reserved for specials

oo

nu

I—— code for version PW tags

P type
X type

(SN e]

code for nominal resistance

|
|

109
209
509
101
201
501
102

202 =

502

108
20Q
50
100
200 Q
500 &
1kQ
2kQ
5k

103 = 10kQ
203 = 20kQ
253 = 25kQ
503 = 50k
104 = 100 kQ2
204 = 200 k2
254 = 250 k2
504 = 500 k2
1056 = 1 MQ
205 = 2MQ
505 = 5 MQ

June 1989
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MMP20

TESTS AND REQUIREMENTS

12 hours
Element resistance

Output ratio

clause number and test D or ND conditions of test performance requirements
Sub-group B2 D
4.23.1 Soldering: Solder bath method: The terminations shall be
Solderability Temperature: examined for good tinning
2300C +100C as evidenced by free
Duration: 2+ 0.5s flowing of the solder with
wetting of the terminations
Sub-group C1 ND
4.14 Temperature See ratings and
characteristic of characteristics
resistance
4.18 End-stop torque Wiper idles
Sub-group C2A D
4.23.2 Soldering: 3500C3s
Resistance to heat
Element resistance AR:<*1% R
Sub-group C2B D
4.24 Change of temperature TA: Lower category
temperature
Tg: Upper category
temperature
Visual examination As specified in 4.24.5
AV
Output ratio ab <x1%
ac
Element resistance AR: <:*1%R
Shock D 100 g: 6 directions;
3 times
Element resistance AR: <*1% R
AV
Output ratio _ab: <*1%
Vac
Vibration D 20 g: 10/2000 Hz;

AR: <z 1% R
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20 mm sealed multiturn cermet preset potentiometers MM P20

clause number and test D or ND conditions of test performance requirements
Sub-group C2C D
4.28 Climatic test: Visual examination As specified in 4.28.2.2
Damp heat, cyclic,
10 cycles Element resistance AR: <+ 1% R
Cold —550C
Duration 2 hours
Visual examination As specified in 4.28.10.1
Element resistance AR: <*1%R
AV
Output ratio __ab: <*2%
Vac
Sub-group C3 D
4.32.2 Electrical endurance See D1.3
at700oC Duration: 1000 hours
Loaded between a and ¢
Visual examination Asin 4.32.2.6(1)
AV
Output ratio 2Vab <*1%
Vac
Element resistance AR: <+*2% R
All specimens Rotational noise (0 to top)
<1%Ror2Q
Sub-group C4 D
4.30 Mechanical endurance Number of cycles: 200
Rate: 4 = 1 cycles per
minute
See C1.4
Visual examination Asin 4.30.6
Element resistance AR:<* (3% R+2 Q)
Starting torque As in detail specification
Rotational noise (0 to top)

<1%or2Q
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MMP20

Tests and Requirements (continued)

Each group shall contain
four specimens

DC load (See note 3)

Final measurements:
Visual examination

Output ratio

Element resistance
Starting torque
Rotation noise

clause number and test D or ND conditions of test performance requirements
Sub-group D1 D
4.29 Damp heat, steady state 4.29.2.2 shall apply.

As specified in 4.29.6.1
A—Vib: <*+2%

Vac

AR:<*2%R

As in detail specification
<2%R

Method B
Sub-group D2 D
4.32.3 Electrical endurance See D1.2
at upper category Duration: 250 hours
temperature

Visual examination
Element resistance

Output ratio

As specified in 4.32.3.7. (1)
AR: <+2%R

AVab. ., o
Vac

Notes to Tests and Requirements
1. Paragraph numbers refer to CECC 41 000.

2. Abbreviations in column 2 are as follows: D = Destructive
ND Non-destructive

3. The DC load test or the isolation voltage test are alternatives. The detail specification shall indicate

which test has been selected.
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20 mm sealed multiturn cermet preset potentiometers MMP20

RELATED DOCUMENTS

IEC 62: Marking codes for resistors and capacitors.

|EC 63: Preferred number series for resistors and capacitors.

IEC 68: Basic environmental testing procedures for electronic components and electronic equipment.
IEC 393-1: Potentiometers - Part 1: terms and methods of test.

CECC 41 000 (1976) — Generic specification for potentiometers and amendments 1 to 3.

CECC 41 100 (1978) — Sectional specification for lead-screw actuated and rotary preset potentiometers
and amendment 1.

CECC 41 101 (1978) — Blank detail specification for preset potentiometers.
MIL-Std-202: Test methods for electronic and electrical component parts.
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2322 460 900 . . J l FMP-ST

FOCUS METAL-GLAZE PRESET
solder tag version

® For colour picture tubes, focusing voltage approx. 4,5 kV and 7 kV
® In conjunction with triplers or diode-split line output transformers

QUICK REFERENCE DATA

Nominal resistance 24 M2 £ 20% and 83 MS2 + 15%*
Maximum dissipation at 70 ©C 38 W

Climatic category, |[EC 68 . 20/070/21
APPLICATION

These focus potentiometer units are for adjustment of the focusing voltage for colour picture tubes

DESCRIPTION

The units comprise three resistive elements which are connected in series, see Fig. 1. The centre element
is a potentiometer, The resistive elements are of the thick-film, metal glaze type; they are printed on an
Alp03 substrate. The housing of the units is self-extinguishing, glass-fibre filled thermoplastic material.
The units have two snap-in clasps for board mounting.

The electrical connections are solder tags or faston receptables of 2,8 x 0,5 mm or 4,8 x 0,5 mm. The
focus units can be used with or without a bleeder resistor.

For a stable focus output voltage the types 2322 460 90028 and 2322 460 90029 are provided with an
extra input terminal d.

Fig. 1 Designation of terminals

R1 R2 R3
a = focus output voltage or tripler unit; a e - 1 I S Oc
b = focusing voltage; i 7}7
/2
c =earth. b
focusing voltage 7278654.1
* Other values on request.
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FMP-ST

MECHANICAL DATA

Outlines
1
+0,2 [
-~ 58t — & NS
Jjw 53,4+02 —» - l‘_ ‘:bhz
i see detail
a A
T | .
28,7 1 . . : N
+0,3 I r‘E
’ ‘ 16,5
l . 1,5+0,15 . 40,2
\i Y
- ZZzZa] ¥ P—
6+05 o b r 1 55205
‘ -« 0,8 (3x) [}
- 203 .l 20,3
+0,2 +0,2 > eL4+03

Y

|
v \ ' '
| **
s,eim 1 = 6—g,os ) B é%_;_é,z

Rt !
i ’_‘E sl B R B Al . ol 15
& 9,2 , +0,2
5+0,1 +0,1 3,8+0,1 -»(le—1+0,1
Iy ” [ - l«25+0,
—T =-1,7+0,05 detail A
G Z,BGiOYOS 72786731

Fig. 2 Potentiometer unit 2322 460 90016. The indication of the terminals corresponds to those shown
in Fig. 1; terminal d serves for mechanical fitting of the unit. Solder tag a fits Faston receptacles (2,8 x 0,5).
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Focus metal-glaze preset

FMP-ST

L
1,5+0,15
b 75%05
| —>i<—ﬂ 0,8 [}
<« 20,3
+0,2
3
14403 v
¥ 0

*t0,2|™
9,7
+01[%
14
- r +0,2
see detail D
A |
\ Ebm
B
16,5 1
2 E

.

Fig. 3 Potentiometer unit 2322 460 90022. The indication of the terminals corresponds to those shown

>
20,3
+0,2

—J

|l

<480,

in Fig. 1. The solder tags fit on Faston receptacles (4,8 x 0,5).

7278971

detail A
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Fup-sT JL

- 581 +%,2 . - +9671 -
14—-—— 53,402 ——» > r‘ -:’01‘2
i see detail D
T a b N e
H |
29 ] . . - R |
1 — B
' 16,5 |
1,5%0,15 +0,2 !
l v v '
6205 ~ - QN8 nskos =
' ' »lile20,8 ) 13
203 T ox02 T
+0,2 7278969
- r*lﬁtOJ
<1%+0,1
v ~N AN ' il
60 | A . N m
-0,05 jx02
e P e b
102" 102

detail A

Fig. 4 Potentiometer unit 2322 460 90027. The indication of the terminals corresponds to those
shown in Fig. 1. The solder tags fit on Faston receptacles (4,8 x 0,5).
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Focus metal-glaze preset l L FM P-ST

+0,2

+—58,1 g°——

53 44+02— - 3671 -
17,5 || 2,8x0,8 T 1,6%02
4—10’2 > ->| ld»« (3)() > ‘4— '

i I 8,5
see getull D +01

7278970

i 3
1,5 ’
+0,2

detail A

Fig. 5 Potentiometer unit 2322 460 90028. The indication of the terminals corresponds to those
shown in Fig. 6. The solder tags fit on Faston receptacles (2,8 x 0,8).

A
E
|
|
|
|
|
|
|
|
I
4

6,25kV
bleeder ﬁg d
-

resistor I— - = - ]

ob

focusing voltage 7278966

Fig. 6 Diagram of potentiometer unit 2322 460 90028.
a = EHT voltage via bleeder resistor;

b = focusing voltage;

c =earth;

d = 6,25 kV connection.
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. - 2,8x08 420,
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detail 8,5
see Ae ai '} 10’1
X i 3
[
— B+
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- s A—
75405
lleg0s [}
+l<so, 13
™ 102 ©

7278968

¥ ' R )

sgxon ¥ _ é% +02
' ;‘—*_‘E , 1’5_4
mpug= +0,2

5+0,1
detail A

Fig. 7 Potentiometer unit 2322 460 90029. The indication of the terminals corresponds to those
shown in Fig. 8. The solder tags fit on Faston receptacles (2,8 x 0,8).

- { ===========-1¢ 25kV
<+ 8,3kV
bleeder d
resistor
167 MQ - - - - 1
] ]
a R1 R2 R3
o— T l—oc
I | o
Ob
focusing voltage 7278965

Fig. 8 Diagram of potentiometer unit 2322 460 90029.
a = EHT voltage via bleeder resistor;

b = focusing voltage;

c =earth;

d =8,3 kV connection.
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Focus metal-glaze preset

FMP-ST

TECHNICAL DATA

Nominal resistance value (R1+ R2 + R3, Figs 1,
6 and 8)

Tolerance on nominal resistance
Resistance ratio at 25 OC (focusing voltage range)
R3 + R2
Rtot
R3
Rtot

Variation in resistance ratios at 70 °C
Resistance law of R2

Contact resistance

Maximum dissipation at 70 °C
Limiting element voltage

Insulation resistance between interconnected
terminals and mounting base at 500V (DC)

Test voltage between interconnected terminals
and mounting base for 1 min

Operation temperature range
Climatic category, |IEC 68
Operating torque

Permissible end stop torque
Permissible axial spindle load

Note

2322 460900. .
16 22 27 28 29
24 24 24 83 83 MQ
+20 +10 +10 +15 +15 %
>0,73/=20,73|>0,94 |>=0,94 | 0,94
<0,50|<050|<0,75 |<0,75|<0,75
<3 <3 <3 <3 <3 %
lin. lin. lin. lin. lin.
<250 |<2560 | <350 [<750 | <750 k2
38 3,8 3,8 3,8 3,8 w
8,5 8,5 9 10 10 kV
>10° MQ
10 kV
—20to +70 oC
20/070/21
3,5 to 30 mNm
<80 mNm
12 N

Potentiometer units with different resistance values and resistance ratios, connecting terminals and

spindles are available on request.

+—— 558+0,2 ——»

MOUNTING SR

| <3 +895
Fig. 9.
Piercing diagram v +0,2
for board mounting D 1,270.2 *—:i-”—‘ -53 0
(component side). oy ? A

lo 7278967
MARKING 20,2

The potentiometer units are marked with last five
of manufacture.

digits of the catalogue number, and period and year

June 1989
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FMP-ST

TESTS AND REQUIREMENTS

IEC 393-1 IEC 68-2 test procedure typical results
clause test
method
6.30 — Electrical Tamb =70 °C; 1000 h ARze .
endurance load: 9,5 kV (DC) R < 3%
at 80 + 5% of V¢ ac
AVpe
— <0,3%
Vbe
6.27 Ca Damp heat b at 0,80 V¢ ARye
steady state no load, 21 days, R <0,5%
Tamb = 40 °C, 93% R.H. ac
6.24 Fc Vibration frequency 50 Hz, AVpe
amplitude 1 mm, Vp, <0,1%
3 directions, 2 h per C
direction
6.29 - Mechanical 50 cycles, 10 cycles/min AR,
endurance no load Rac < 3%
9 — Insulation 500 V (DC) min. 10° MQ
resistance
- Ta Soldering Solder bath, non-activated | good tinning
colophony flux, solder
temp. 235 OC, dwell
time 2s.
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FOCUS METAL-GLAZE PRESET

conductive rubber versions

® For hi-bi and lo-bi colour picture tubes, focus voltage range 3.9 to 9.3 kV
® Simple mounting and connection by conductive rubber

QUICK REFERENCE DATA

Nominal resistance 24 to 50 MQ2
Maximum dissipation 3w
Climatic category, IEC 68 20/70/21
DESCRIPTION

The units comprise three resistance elements which are connected in series, see Fig.1. The centre
element is a potentiometer. The resistance elements are of the thick-film, metal glaze type; they are
printed on an Al203 substrate. The housing of the units is of self-extinguishing, glass-fibre filled
thermoplastic material. The units have two snap-in clasps for p.c. board mounting. Electrical
connections are by means of conductive rubber.

For direct connections to the p.c. board, appropriate pins, mounted on the p.c. board, are plugged into
the conductive rubber pads when mounting the unit. For wire connections, stripped wires, fitted in
wire carriers, are plugged in the relevant channels in the housing, thus piercing into conductive rubber
pads.

a c Fig.1 Diagram of potentiometer unit.
+
b 7;” a = focus input voltage of EHT device
focusing voltage 7278654.1 b = focusing voltage;
c = earth.

MECHANICAL DATA
Outlines (see Fig.2)
Mechanical angle of rotation 252 + 50
Operating torque 3.5t0 30 mNm
Torque against end stop < 800 mNm
Permissible axial spindle load < 120 N
Pull-out force of wires t.b.f.
Push-in force of wires t.b.f.
Inflammability according to IEC 50 ¢
Climatic category, |EC 68 2./70/21

' (June 1989
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FMP-CR

Outlines

7+0,2 0
———* 11,1_0,2
It
9,75+011
L‘— 17 —_
+0, conductive
. 21'5_J rubber pads
+0,2
«~—————535+01 ———
i———wire carrier channels
Nb | J
O, —~ O
/ i f 285+02
, N 184 0
+0,15
0 YT eof | %
c b a i
e rer
58,7 0
b _ a
U= 00 & 1
[- - l:LI—I ‘2 5+0/1
P 0

—|

26_0,05

~———— 557402 —

r—22+01—>}
<—-5+01

I+ —H g

I t

7295309

’4_3+ 8,5

+0,2
[]73*8

!

7295310

Holes b and c are designed for
pre-mounted contact pins,

dia. 1 mm x 6 mm, cat. number
3122 121 63560.

a, b and c are conductive rubber
pads.

Channel a is designed for mounting
wire carrier 4322 052 88750 for
wire, dia. 1.8 £ 0.2 mm, stripped
over a length of 7 £ 0.5 mm.

Channel b is designed for mounting
wire carrier 4322 052 88730 for
wire, dia. 1.8 £ 0.06 mm, stripped
over a length of 6 + 0.5 mm.

The wire carriers must be ordered
extra.

Piercing diagram. Position of
oblong mounting holes for snap-in
clasps and of the contact pins b
and c.
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Focus metal-glaze preset

FMP-CR

ELECTRICAL DATA
Nominal resistance (Rom)
Tolerance on Rpom
Resistance ratio at 25 °C

R2+R3

REC
Rs

Rac

Variation in resistance ratio at 70 0C
Resistance law of R2
Contact resistance

Maximum dissipation at 70 ©C

Limiting element voltage

Insulation resistance between interconnected
terminals and mounting base at 500 V (DC)

Test voltage between interconnected terminals and
mounting base for 1 minute (DC)

MARKING

N

N

V

See table below
+10

See table below

See table below

1
linear

2% of Rpom
3

10
103

10

%

%

W
kV

MQ

kV

The units are marked 460 followed by the last five digits of the cat. no., source code and date code
(year + month of manufacture).

AVAILABLE TYPES

R2+R3 R3
EHT focus
catalogue number Rac voltage voltage Rac Rac
MQ kV kV % %

2322 460 90105 28 7.3 5.2t0 7.3 > 71 —
2322 460 90106 24 8.5 39t06.4 > 175 < 46
2322 460 90107 24 8.5 6.0t0 8.0 > 93 <70
2322 460 90108 40 8.5 4.2t06.2 > 173 <50
2322 460 90111 50 9.5 6.7 t0 8.8 > 93 <70
2322 460 90115 50 9.5 44t07.1 > 75 < 46
2322 460 90119 24 8.5 39t06.4 > 75 < 46
2322 460 90122 40 8.5 42t06.2 > 73 < 50
2322 460 90123 50 9.5 6.7 t0 8.8 > 93 <70
2322 46090124 50 9.5 44t07.1 > 75 < 46
2322 460 90127 33 9.5 7.41t09.3 > 98 <78

‘ (June 1989
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FMP-CR

N—

TESTS AND REQUIREMENTS

IEC 393-1 |EC 68-2 test procedure typical results
clause test
method
6.30 - Electrical Tamb =70 ©C; 1000 h ARgc <3
endurance load: 9.5 kV (DC) R <3%
at 80 £ 5% of V¢ ac
AV
bC < 0.3%
Vbe
6.27 Ca Damp heat b at 0.80 V¢ ARgac
steady state no load, 21 days, R <0.5%
Tamb =40 °C, 93% R.H. ac
6.24 Fc Vibration frequency 50 Hz, AVpc
amplitude 1 mm, "\/"" <0.1%
3 directions, 2h per be
direction
6.29 — Mechanical 50 cycles, 10 cycles/min | ARy¢
— <3%
endurance no load R
ac
9 - Insulation 500 V (DC) min. 10> MQ
resistance
PACKAGING

100 items per box.

254
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2322 460 FMP-DSB

DSB SLOT FOCUS UNITS

DESCRIPTION

Each focus unit comprises seven thick-film resistance elements on a ceramic (Alp03) substrate, a
synthetic (glass reinforced) case and two synthetic (glass reinforced) rotors with multi-wire contacts.
Two of the resistance elements are potentiometers.

These units are designed to be integrated into a high-voltage unit (e.g. line output transformer, diode
split transformer etc.).

The product must be mounted into a specially designed slot in the case of the high voltage unit. This
provides a complete seal when an epoxy potting agent or other insulation material is used.

A clean and easy method of electrical connection with the high-voltage input is made by means of a
conductive rubber contact, thereby avoiding the need for soldered joints.

Electrical connection with the focus (b1) and screen (b2) outputs (Figs 1 and 4) is achieved by simply
pressing single-core stripped wires into the respective holes. Wire used should have an insulation
diameter of 3 mm max., a stripped lead diameter of 0.8 mm and should be stripped over 4 + 1 mm for
the focus input (b1) and 3.5 + 1 mm for the screen (b2) input (Fig.3). Earth connection is effected
through the printed-wiring board.

SPECIFIC CUSTOMER REQUIREMENTS

The DSB-slot focus units are custom designed. Adaptations (special designs) are made on request.
Variations are possible on:

® total resistance and tolerance
® focus and screen voltage range
® location of high voltage connections

For applications in unfavourable environmental conditions, internal shields can be incor

thereby giving improved protection against humidity and environmental contamination.

norated
porateq,

Salt spray and pressure cooker tests can be met.
Further information is available on request from:

Marketing department
Potentiometers

N.V. Philips industries
Wynendale Str. 160
8800 Roeselare
Belgium

Tel. (0) 51233404
Fax (0) 51233431
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FMP-DSB J L

MECHANICAL DATA
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DSB-slot focus units FMP'DSB

+0.05 RO.2 +8'2‘
na i) +0.2
RO ¢
NN . | r— T - l [
‘ ' l
|
| |
' Vo |
| |
| . |
1 | I
v o
I | 59.1 61.1
| +0.2 0.2
(OTor) | | |
| |
| [
: I |
Co |
| L
A |
C L
! |<]-287005 - 1.210.1
— |«—1.5%0.1 e— 2521+0.2 —>
300~
X-X ~—— 294102 —>l= 0
- 7225385
Fig.2 Slot dimensions.
High voltage connection Focus connection Screen connection
(a) (b1) (b2)

=

L~
7225389 7225386

Fig.3 Connection details.
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FMP-DSB

TECHNICAL DATA

Mechanical angle of rotation
focus
screen

Mechanical life focus/screen

Operating torque

Initial torque

Maximum permissible end stop torque
Maximum permissible push/pull force on spindle
Insertion force of wire, connections b1, b2
Extraction force of wire, connections b1, b2

Inflammability
self-extinguishing in accordance with UL94-VO

175 £ 50
200 + 50

50 operational cycles
3 to 30 mMNm

<30 mNm

< 150 mNm
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DSB-slot focus units

FMP-DSB

ELECTRICAL DATA

Total resistance and tolerance
Nominal resistance of R1 to R7
Screen voltage range (b2)
Focus voltage range (b1)
Maximum operating voltage
Maximum dissipation at 70 °C

Setting ability, in accordance with IEC 393/6.34

focus
screen

Contact resistance focus/screen
Temperature characteristic (20 to 100 ©C)

Voltage coefficient

R6
1
EHT o— +—{ 73—} CZ0 [ }—o earth
a [
R7
b1 b2
(Vfocus) (Vscreen) 7295572.2
Fig.4 Circuit diagram.
see Table 1
see Table 1
see Table 1
see Table 1
16 kV
2W
+25V
+5V

< 2% of Ryt
<100 x 10°%/°C
<2x 109V

June 1989
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FMP-DSB

N
Table 1 Focus unit types
Catalogue number
2322 460 . . . . . 90316 90317 90318
115
Rear view of unit : 0.2
showing EHT i
connection point (a) 71
54
T 0.2
21
+0.2
B | e
+0.2 7225388 0.2 7225388 7225387 m
Total resistance 200 MQ2 ) 69 MQ 120 M2
Tolerance + 10% + 10% +20%
Nominal resistance
value
R1 2.7 MQ 1.48 M2 1.38 MQ
R2/R6 15.7 MQ 6.8 MQ 11.58 MQ
R3 61.6 MQ2 33.12 M2 456 MQ
R4 50 MQ 26.91 MQ2 32.28 MQ2
R5 70 MQ2 0.69 MQ 29.16 MQ2
R7 - 7.5 MQ 15 MQ
Screen voltage (b2) 1.35 + 0.65% 2.15 +1.15% 1.15+ 1.1%
range in % to to to
of Viot 9.2 +2% 12+2% 10.8 £ 2.2%
Focus voltage (b1) 40 + 4% 60 + 5% 4.88 +4.8%
range in % to to to
of Viot 65 + 5% 99 + 0.4% 75.7 £ 3%
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DSB-slot focus units

FMP-DSB

Table 1 Focus unit types (continued)

Catalogue number
2322460 . . . . 90319 90322 90326
115 _ 115 __ 115
Rear view of unit 02 0.2 *0.2
showing EHT 0 0 I
connection point (a) ] %@; @ﬁ 7
54 54 54
+0.2 +02 +02
® | ® ®
7225387 m 7225387 llJ 7225387 m
Total resistance 164 MQ2 90 MQ 90 MQ
Tolerance + 10% +20% +20%
Nominal resistance
value
R1 1.48 MQ 1.35 MQ 1.356 MQ
R2/R6 14.18 MQ 10.71 MQ2 14.85 MQ
R3 36.57 MQ 46.35 M2 42.21 MQ
R4 38.79 MQ 279 MQ 27.9 MQ
R5 72.98 M2 3.69 MQ 3.69 MQ
R7 15 MQ 15 MQ 15 MQ
Screen voltage (b2) 0.9 + 0.5% 1.56+£0.17% 1.5+0.7%
range in % to to to
of Viot 9.55 + 2.45% 13.4+2.3% 18 £+ 2.5%
Focus voltage (b1) 31.85 + 3.85% 64.9 + 45% 64.9 + 4.5%
range in % to to to
of Viot 55.15 + 5.5% 959+ 1.5% 95.9 + 1.5%
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261



FMP-DSB

MARKING

The units are marked 460

PACKAGING

followed by the last five digits of the catalogue number, source code
and data code (year and month of manufacture).

The units are blister packed suitable for automatic handling; 30 items per blister, 5 blisters per box.

TESTS AND REQUIREMENTS

name of test

details of test

requirements

Electrical endurance

After integration
Test data after 167 cycles

1 cycle:
6 hours loaded 16 kV at 65 °C
2 hours non-loaded at 20 ©C

AV focus < 0.2% of Vyor
AV screen < 0.05% of Vot
AV Ryt <3% of Ryot

Cold test IEC 63-2-1
test Ab (—25 ©C/96 hours) AV focus < 0.2% of Vot
AV screen < 0.05% of Vot
ARtOt < 1% of RtOt
Dry heat IEC 68-2-2

test Bb (100 ©C/96 hours)

AV focus < 0.2% of Vot
AV screen < 0.05% of Vgt
ARIOt < 1% of Rtot

Change of temperature
(2 chamber test)

Ta=-30°C, T, =100 °C
within 30 sec

1 hour at each temperature
5 cycles

AV focus < 0.2% of Vot
AV screen < 0.05% of Vot
ARtOt < 1% of RtOt

Humidity test

After integration

IEC 68-2-30 test Db

40°C, 95% RH, 21 days

1 hour/24 hours loaded at 16 kV

AV focus < 0.2% of Vot
AV screen < 0.5% of Vit
DRiot < 1% of Ryot

Vibration IEC 68-2-6 test F AV focus < 0.2% of Vit
10 - 55 Hz in 3 directions AV screen < 0.05% of Vgt
30 minutes in each direction ARtot < 1% of Ryot

Shock test IEC 68-2-27 test Ea AV focus < 0.2% of Vot

peak acceleration 490 m/s?
3 shocks per direction
6 directions

AV screen < 0.05% of Vigt
ARtOt < 1% of RtOt

262 June 1989} (




DSB-slot focus units

FMP-DSB

name of test

details of test

requirements

Breakdown voltage at
underpressure conditions

IEC 68-2-13 test M

18 kV — 30 minutes

b1 and b2 at maximum setting
55 OC and 655 hPa

No flashovers
No breakdown

Corona test

PRV-53-8-52/43

20 kV during5 s

b1 and b2 at maximum setting
(1013 hPa) standard
atmospheric conditions

No flashovers
No breakdown

Flash test (fault
condition picture tube)

PRV-563-8-52/42
477 hPa
50 flashes

No permanent damage

Safety test

PRV-53-8-52/45
16 kV

No flashovers
No breakdown

June 1989
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FMP-DSB

N
LIST OF MATERIALS
name of terial tvpe fact flame UL file
part materia yp manufacturer class number
Case Polycarbonate Lexan 500 R General Electric UL-94-VO E45329
Bottom Polycarbonate Lexan 500 R General Electric UL-94-VO E45329
Rotor Modified PPO Noryl General Electric UL-94-VO E45329

VO-150-B

Rubber Silicone K 1238 Philips UL-94-HB E45111
spring rubber
Contacting Silicone K 1764 Philips UL-94-VO E45111
plug rubber
Contacting Silicone P 9274 Philips UL-94-HB E45111
plug rubber
Vacuum Silicone TKHV-1 Kluber
grease grease
RELIABILITY
Maximum cumulative percentage failures F(n) after n hours (excluding O hours rejects):
F(300) < 0.01%
F(10.000) < 0.25%
F(30.000) < 5%
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2322 460 FMP-MCS

MICRO-SLOT FOCUS UNITS

DESCRIPTION

Each focus unit comprises seven thick-film resistance elements on a ceramic (Al203) substrate, a
synthetic (glass reinforced) case and two synthetic (glass reinforced) rotors with multi-wire contacts.
Two of the resistance elements are potentiometers.

These units are designed to be integrated into a high-voltage unit (e.g. line output transformer, diode
split transformer etc.).

The product must be mounted into a specially designed slot in the case of the high voltage unit. This
provides a complete seal when an epoxy potting agent or other insulation material is used.

A clean and easy method of electrical connection with the high-voltage input is made by means of a
conductive rubber contact, thereby avoiding the need for soldered joints.

Electrical connection with the focus (b1) and screen (b2) outputs (Figs 1 and 4) is achieved by simply
pressing single-core stripped wires into the respective holes. Wire used should have an insulation
diameter of 3 mm max., a stripped lead diameter of 0.8 mm and should be stripped over 4 + 1 mm for
the focus input (b1) and 3.5 + 1 mm for the screen (b2) input: (Fig.3). Earth connection is effected
through the printed-wiring board.

SPECIFIC CUSTOMER REQUIREMENTS

The micro-slot focus units are custom designed. Adaptations (special designs) are made on request.
Variations are possible on:

® total resistance and tolerance
® focus and screen voltage range
® |ocation of high voltage connections

For applications in unfavourable environmental conditions, internal shields can be incorporated,
thereby giving improved protection against humidity and environmental contamination.

Salt spray and pressure cooker tests can be met.
Further information is available on request from:

Marketing department
Potentiometers

N.V. Philips industries
Wynendale Str. 160
8800 Roeselare
Belgium

Tel. (0) 51233404
Fax (0) 51233431
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FMP-MCS J '

MECHANICAL DATA
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Micro-slot focus units

FMP-MCS

— |15

+0.05
0

[7]04 1

- 1.5%0.1

— l257005

High voltage connection

(a)

7225379

+0.2
R0.2 o

+0.2
/ RO

I+ A

b — — s —

<«—25.2%0.2 —

«——29.4%0.2

Fig.2 Slot dimensions.

Focus connection
(b1)

Fig.3 Connection details.

—1

1.2+0.1

4_30°;
i o]
7225383

Screen connection
(b2)

7/1 -_aawy

7225382
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FMP-MCS

TECHNICAL DATA

Mechanical angle of rotation
focus
screen

Mechanical life focus/screen

Operating torque

Initial torque

Maximum permissible end stop torque
Maximum permissible push/pull force on spindle
Insertion force of wire, connections b1, b2
Extraction force of wire, connections b1, b2

Inflammability
self-extinguishing in accordance with UL94-VO

175 + 50
200 + 50

50 operational cycles
3t0 30 mNm

<30 mNm

< 150 mNm

50 N

<25N
>50N

268
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Micro-slot focus units

FMP-MCS

ELECTRICAL DATA

b1
(Vocus)

b2
(Vscreen)

7295572.2

Fig.4 Circuit diagram.

Total resistance and tolerance
Nominal resistance of R1 to R7
Screen voltage range (b2)
Focus voltage range (b1)
Maximum operating voltage
Maximum dissipation at 70 °C

Setting ability, in accordance with |EC 393/6.34
focus
screen

Contact resistance focus/screen
Temperature characteristic (20 to 100 °C)
Voitage coefficient

see Table 1
see Table 1
see Table 1
see Table 1
10 kV
1.5W

+25V

+5V

< 2% of Rtot
<100 x 10°¢/0C

< Dy 10BN
x<<LX 11U /V
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FMP-MCS

Table 1 Focus unit types

Catalogue number 90323
2322 460. . ... 90311 90316 90324
Rear view of unit
showing EHT
connection point (a) d q
o © ﬁ °
24
i 31.
. 28 +0 | 28
+0.1 +0.1
[} o [}
0 0l 0l
«—20.5£0.2— M le—19.74+0.2 —»| M 7225380 «—20.5+0.2—> m
7225381 7225381
Total resistance 70 MQ 70 M2 105 MQ
Tolerance + 10% + 10% + 15%
Nominal resistance
value
R1 1.0 MQ 1.0 MQ 2.25 MQ
R2/R6 6.9 MQ 6.9 MQ 10.35 MQ
R3 34.1 MQ 34.1 MQ 50.4 MQ
R4 25.4 MQ 25.4 M2 40.95 MS2
R5 2.6 MQ2 2.6 MQ 1.05 M2
R7 15 MQ 15 MQ 11.4 MQ
Screen voltage (b2) 1.45 £ 0.75% 1.45 + 0.75% 2.15+ 1.15%
range in % to to to
of Vot 11.3+2.5% 11.3+25% 12.0 + 2%
Focus voltage (b1) 60 * 5% 60 + 5% 60 + 5%
range in % to to to
of Vot 96.3+ 1.3% 96.3 + 1.3% 99 + 0.4%
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Micro-slot focus units

FMP-MCS

MARKING

The units are marked 460

PACKAGING

followed by the last five digits of the catalogue number, source code
and data code (year and month of manufacture).

The units are blister packed suitable for automatic handling; 30 items per blister, 5 blisters per box.

TESTS AND REQUIREMENTS

name of test

details of test

requirements

Electrical endurance

After integration
Test data after 167 cycles

1 cycle:
6 hours loaded 10 kV* at 65 °C
2 hours non-loaded at 20 °C

AV focus <0.2% of Vot
AV screen < 0.05% of Vit
AV RtO’t < 3% of RtOt

Cold test IEC 63-2-1
test Ab (—25 ©C/96 hours) AV focus < 0.2% of Vot
AV screen < 0.05% of Vot
ARtOt < 1% of Rtot
Dry heat IEC 68-2-2

test Bb (100 ©C/96 hours)

AV focus < 0.2% of Vot
AV screen < 0.05% of Vot
ARtOt < 1% of RtOt

Change of temperature
(2 chamber test)

Ta=-30°C, T, =100°C
within 30 sec

1 hour at each temperature
300 cycles

AV focus <0.2% of Vot
AV screen < 0.05% of Vgt
ARtOt < 1% of Rtot

Humidity test After integration
IEC 68-2-30 test Db AV focus <0.2% of Vot
40 °C, 95% RH, 21 days AV screen < 0.5% of Vot
1 hour/24 hours loaded at 10 kV* DRtot < 1% of Ryot

Vibration IEC 68-2-6 test F AV focus < 0.2% of Vgt
10 - 65 Hz in 3 directions AV screen < 0.05% of Vot
30 minutes in each direction ARtot < 1% of Rtot

Shock test IEC 68-2-27 test Ea AV focus < 0.2% of Vot

peak acceleration 490 m/s?
3 shocks per direction
6 directions

AV screen <0.05% of Vot
ARtOt < 1% of Rtot

* Voltage to be limited at maximum dissipation.
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FMP-MCS

name of test

details of test

requirements

Breakdown voltage at
underpressure conditions

IEC 68-2-13 test M

10 kV — 30 minutes

b1 and b2 at maximum setting
55 OC and 655 hPa

No flashovers
No breakdown

Corona test

PRV-53-8-52/43

13 kV during5 s

b1 and b2 at maximum setting
(1013 hPa) standard
atmospheric conditions

No flashovers
No breakdown

Flash test (fault
condition picture tube)

PRV-53-8-52/42
477 hPa
50 flashes

No permanent damage

Safety test

PRV-53-8-52/45
14 kV

No flashovers
No breakdown

272
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Micro-slot focus units

LIST OF MATERIALS

FMP-MCS

name of terial ¢ fact flame UL file

part materia ype manufacturer class number

Case Polycarbonate Lexan 500 R General Electric UL-94-VO E45329

Bottom Polycarbonate Lexan 500 R General Electric UL-94-VO E45329

Rotor Modified PPO Noryl General Electric UL-94-VO E45329
VO-150-B

Rubber Silicone K 1238 Philips UL-94-HB E45111

spring rubber

Contacting Silicone K 1764 Philips UL-94-vVO E45111

plug rubber

Contacting Silicone P Q274 Philins UlL-94-HB E45111

plug rubber

Vacuum Silicone TKHV-1 Kluber

grease grease

RELIABILITY

Maximum cumulative percentage failures F(n) after n hours (excluding O hours rejects):

F(300) < 0.01%

F(10.000) < 0.25%

F(30.000) < 5%

' (June 1989
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2422 136 7... MAINTENANCE TYPES

TEST SWITCHES

APPLICATION

These switches are designed to simplify the testing of any electronic circuit by providing a swift means
of changing over from ""normal working’’ to “test” conditions. They are often used for testing a par-
ticular section of a circuit immediately after set assembly or later during service.

DESCRIPTION

Three types of switch are available designed for mounting on printed-wiring boards. All types can be
supplied for horizontal or vertical mounting.

The basic switch consists of a rotatable selector contact and two or three switch connections, mounted
on an insulating plate. By turning the selector contact one of the switch connections can be connected
to the centre contact. The contacts are of the “break before make’’ type.

One switch type is provided with two active switch connections and a “"centre-off’ position. The second
type has three active switch connections; the third type has two active switch connections (without
""centre-off’’ position).

Switches are available for screwdriver-control (allowing the "'flatness’ of printed-wiring circuitry to be
maintained), or finger-control by means of a plastic knob.
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Test switches

2422 136 7...

OUTLINES

St '
76202, |

(3e)

«—12+02—>

s1! 53|
|£7620,2 |

«—12+02—>

Fig. 2a Test switch for horizontal mounting,

15,2%+0,2
(6e)

72702551

72702561

with three active switch connections.

g T

o

Dimensions in mm

Fig. 1 Test switch for horizontal mounting, with

two active switch connections:

a. with "centre-off’’ position,

b. without ""centre-off"’ position,

c. hole pattern for mounting on a printed-
wiring board (solder side).

1,3
2 e=254 lr\
AN
) S2
Y
(O
l A3 AS!
- AV
iS3
7270257
72702611
c.
1,3
> |-
y N
1 1
e=254 LI
* \JSZ
Sk
Pany
\v7g
S3 S1
m Fan)
D AV
7270260.1

Fig. 2b Hole pattern for mounting on a
printed-wiring board (solder side).

\ (February 1979
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2422 136 7...

printed -
7270258.2 wiring
board

Fig. 3 Test switch for horizontal
mounting with adjustment knob at the
side of the selector contact.

12,2 i0,3—>‘

a.
v
e=254 s2| +1 \
+ A\ %4 + L3
s3] S1
& O

7278667

printed -

wiring '
board \ r‘_’

10
+1 8
+05
l Y \41"‘ 15+0.2
’ ’
- 4,2%92x1* 0

7270259.2 - ze

+0/15

Fig. 4 Test switch for horizontal mounting
with adjystment knob at the side of the base plate.

35 st
*0,2  |[s2 S3
! 2,2 '
7278671 t 6,2* -

Fig. 5 Test switch for vertical mounting, with two
active switch connections;
a. with “centre-off”’ position,
b. without “centre-off’’ position,
c. hole pattern for mounting on a printed-
wiring board (solder side).

278

January 1980W (



Test switches 2422 136 7...

)
*00\
a7 1

Fig. 6a Test switch for vertical mounting,

52 with three active switch conditions.

v
e=254 s2] *1 :
’ A%y ’ b
S3{> Slb 51{} Fig. 6b Hole pattern for mounting on a
printed-wiring board (solder side).
7278668
+0,2  ,+0, +0,2 , . +0,
4,20x10 6,27 x 17
Ay X o C %ﬁl
— - = =1\ B86+0,15 26+0,15 = - -
N Bl |
v v {
>l e15+D2 157325 |«
<+8105+» - 8+0,5»
-« 13+1 —» 7278670 7278669 - 16+ ———»
Fig. 7 Test switch for vertical mounting with Fig. 8 Test switch for vertical mounting, with

adjustment knob at the side of the selector contact. adjustment knob at the side of the base plate.
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2422 136 7...

TECHNICAL DATA

Contact resistance
initially
after 50 switching operations at < 10 mA, < 500 V
Operating torque
End stop torque
Life
Mass

switch without knob
switch with knob

COMPOSITION OF THE CATALOGUE NUMBER

24221367 ....
0 = without knob | [ 2=
1 = with knob at the side
of the base plate
2 = with knob at the side
of the selector contact 3=
33 = horizontal mounting 4=

72 = vertical mounting

<20 mQ
< 200 mQ

5 to 50 mNm
< 100 mNm
= 50 switching operations

approx. 1g
approx. 1,5 g

OFF

0
S2
S2

516 S3

with 2 active switch
connections; with
off position

with 3 active switch
connections

with 2 active switch
connections; without
off position

7276121 | §2

The catalogue number of a loose knob, such as used with CTP14, is 4322 047 08280.

280
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BAND SWITCH

BAND SWITCH

The switch is designed for band switching in television or radio tuners. It has three positions of the
""break before make’’ type, and is operated by a lever. It is meant to be used with multiturn carbon
preset potentiometers CMP10, CMP20, CMP40.

MECHANICAL DATA
Outline drawing

—12401—>
® Type 2422 136 80213
15015
0,640, I
. 135
S? L] +015
T3, T2. M i
3 T2 Ty == 1
7285665 +0,2 ’r
' cw
0,4+005 i
Cll le—31202
3.910,2——| L—
Fig. 1. ! 52 [ ...
9 £02 - Taeses2
(e—120,1—
® Type 2422 136 80223 19+Y!
154075
—  |-—
13,5
L| +015
%_T%_ T2, T CL l
' T ! \
7285664
04005~
| |«31£02
Fig. 2. 06201~~~
52

f—
io’z 7285651
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BAND SWITCH

c T3 T2 M c T3 T2 M
7285653
Fig. 3.
Operating torque 10 to 40 mNm
End stop torque > 200 mNm
Switching angle 2 x 40 degrees
Climatic category 25/070/21
Life > 250 cycles
No marking on the switch
ELECTRICAL DATA
Rating (load applied) 12 V/40 mA
Function 1 section, 3 contacts
Contact resistance, max. 50 m§2 at 5 mA

COMPOSITION OF THE CATALOGUE NUMBER

2422136802 . .
T

13 = vertical, p.w. tags displaced, see Fig. 1.
23 = vertical, p.w. tags in line, see Fig. 2.

282 August 1982 \ (



CB SWITCH

CIRCUIT BREAKER SWITCH

This circuit breaker switch is for switching off the a.f.c. system in colour television receivers for
optimum channel selection.

ELECTRICAL DATA

Contact resistance <60 mQ2
Insulation resistance >10MQ
Maximum load 25 mA/30 V (d.c.)
Maximuin voltage (r.m.s.) 100V (a.c.)
Maximum leakage current 10 A
CATALOGUE NUMBER 8222 412 73731

September 1985 283



CB SWITCH
4

MECHANICAL DATA
Outlines

Dimensions in mm

Dimensions of key.

—————————— 7
"’T'*————————::.\\{ 1()
it [ 1-01
|
: '
*
}
4
+02
v
________ .
A
\_—JII +0,1
n{%o
______________ 4
— =]

7295401

The switch is a single pole type, ususally closed. It is operated by a key which brakes the contact.

Key action

Operating force at 2 mm compression
Contact force (when closed)
Operating life

Contacts

Operating temperature

Storage temperature

Solderability

min. 1T mm, max. 2,5 mm

0,7N+0,3N

min. 0,3 N

16 000 cycles, loaded 25 mA/30 V (d.c.)
phosphor bronze

—10to 70°C

—25t070°C

230+ 109C during2+0,5s

284 September 1985W (



Circuit breaker switch

CB SWITCH

TESTS AND REQUIREMENTS

Unless otherwise specified, the electrical and mechanical values apply at an ambient free air temperature

of 15 to 35 OC, an atmospheric pressure of 860 to 1060 hPa and a relative humidity of 45 to 75%.

Table
IEC 393-1 IEC 68-2 test procedure requirement
clause test
method
2.14 Na Rapid change 5 cycles
- o] + (o]
of temperature 34 -250C/34+700°C The values quoted
2.3 Ca Damp heat 21 days at 40 °C at ElecttrlcralaDa;tj
steady state R.H. 90 to 95% are not surpass
2.30 Db Damp heat
acc. 1st cycle
2.2 Bb Dry heat 96 hat 70 °C
2.1 Ab Cold 96 hat —25 0C
- - Corrosion 48 h HpS + SO9
2.6 Fc Vibration frequency 10-55-10 Hz no damage
in one octave/min
amplitude 0,35 mm
30 min in 3 directions
T Solderability 230+10°C,2+0,5s good tinning
no damage

September 1985
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INDEX

INDEX OF CATALOGUE NUMBERS

catalogue number type page catalogue number type page
2322 350..... CRC23 35 2322481..... MRC23 127
380 CRC16 23 482 OMP10 185
381 CRC16 23 483 ECP10 177
387 CRC16 23 484 EMP10 201
389 CRC16 23 485 CRC10 15
390 CRC16 23 491 EMPO06 191
409 OCP14 165 491 MMPO9 221
410 OCP10 159 491 MMP20 231
411 OoCP18 173 500 CRC17 83
412 CMP20 21 501 CRC17 83
413 CMP10 21 502 CRC17 83
414 CMP40 211 505 CRC12 43
415 CSC25 133 506 CRC12 43
424 CSC60 149 507 CRC12 43
430 CSC40 141 510 MRC17 83
431 CSC40 141 511 MRC17 83
460 FMP-CR 251 512 MRC17 83
460 FMP-ST 243 515 MRC12 43
460 FMP-MCS 265 516 MRC12 43
460 FMP-DSB 255 517 MRC12 43
2422136..... = ————— 276

l (June 1989
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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.

November 1988\ (



INTEGRATED CIRCUITS

This series of handbooks comprises:

code handbook titie
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 HEA4000B 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)
icos ECL 10K and 100K logic families
ICO9N TTL logic series
iIC10 Memories
MOS, TTL, ECL
ic1 Linear Products
1C12 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
iIcC18 Microprocessors and peripherals
IC19 Data communication products

' (June 1989
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DISCRETE SEMICONDUCTORS

This series of data handbooks comprises:

current  new handbook title

code code
S1 SCO1 Diodes
High-voltage tripler units

S2a SC02*  Power diodes
S2b SC03*  Thyristors and triacs
S3 SC04 Small-signal transistors
S4a SC05 Low-frequency power transistors and hybrid IC power modules
S4b SC06 High-voltage and switching power transistors
S5 SC07 Small-signal field-effect transistors
S6 SCo8 RF power transistors

SC09 RF power modules
Ss7 SC10 Surface mounted semiconductors
S8a SC11*  Light emitting diodes
S8b SC12 Optocouplers
S9 SC13*  PowerMOS transistors
S10 SC14 Wideband transistors and wideband hybrid IC modules
s11 SC15 Microwave transistors
S15**  SC16 Laser diodes
S13 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.

iv June 1 QSQ (



DISPLAY COMPONENTS

This series of data handbooks comprises:

current new

handbook title

code code

T8 DCO1 Colour display components

T16 DCO02 Monochrome monitor tubes and deflection units
Cc2 DCO03* Television tuners, coaxial aerial input assemblies
Cc3 DCO04* Loudspeakers

C20 DCO5*

* 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.

April 1989



PASSIVE COMPONENTS

This series of data handbooks comprises:

current . new handbook title

code code

C14 PAO1 Electrolytic capacitors; solid and non-solid
c1 PA02* Varistors, thermistors and sensors

Cc12 PAQ3 Potentiometers and switches

c7 PAO4*  Variable capacitors

C22 PAO5*  Film capacitors

C15 PA06* Ceramic capacitors

Cc9 PAO7* Piezoelectric quartz devices

c13 PAO8*  Fixed resistors

* Not yet issued with the new code in this series of handbooks.

June 1985“ (



PROFESSIONAL COMPONENTS

This series of data handbooks comprises:

current  new handbook title

code code

T * 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 PC02** Cathode-ray tubes

T6 PCO3** Geiger-Miiller tubes

T9 PCO4** Photo and electron multipliers

T10 PCO05 Plumbicon camera tubes and accessories

T PCO06 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.

l (May 1989
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MATERIALS

This series of data handbooks comprises:
current new

code code handbook title

(o) - ,

o5 } MAO1* Soft Ferrites

Cc16 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.

viii November 1988w l



STANDARD SERIES OF VALUES IN A DECADE
for resistances and capacitances

according to 1EC publication 63

E192 E96 E48 | E192 E96 EA8 |E192 E96 E48 |E192 E96 E48 [E192 E96 EA48
100 100 100 | 169 169 169 | 287 287 287 | 487 487 487 | 825 825 825
101 172 | 291 493 835

102 102 174 174 | 294 294 499 499 845 845

104 176 298 505 856

105 105 105 | 178 178 178 | 301 301 301 | 511 511 511 | 866 866 866
106 180 305 517 876

107 107 182 182 | 309 309 523 523 887 887

109 184 | 312 530 898

110 110 110! 187 187 187 | 316 316 316 | 536 536 536 A 909 909 909
111 189 320 542 920

113 113 191 191 | 324 324 549 549 931 931

114 193 328 556 942

115 115 115 | 196 196 196 | 332 332 332 | 562 562 562 | 953 953 953
117 198 336 569 965

118 118 200 200 340 340 576 576 976 976
120 203 344 583 988

121 121 121 | 205 205 205 | 348 348 348 | 590 590 590

123 208 352 597

124 124 210 210 357 357 604 604 E24 E12 E6 E3
126 213 361 612

127 127 127 | 215 215 215 | 365 365 365 | 619 619 619 | 10 10 10 10
129 218 370 626 1

130 130 221 221 374 374 634 634 12 12

132 223 379 642 13

133 133 133 | 226 226 226 | 383 383 383 | 649 649 649 | 15 15 15
135 229 388 657 16

137 137 232 232 392 392 665 665 18 18

138 234 397 673 20

140 140 140 | 237 237 237 | 402 402 402 | 681 681 681 |22 22 22 22
142 240 407 690 24

143 143 243 243 412 412 698 698 27 27

145 246 417 706 30

147 147 147 | 249 249 249 | 422 422 422 | 715 715 715 | 33 33 33
149 252 427 723 36

150 150 255 255 432 432 732 732 39 39

152 258 437 741 43

154 154 154 | 261 261 261 | 442 442 442 | 750 750 750 | 47 47 47 47
156 264 448 759 51

158 158 267 267 453 453 768 768 56 56

160 271 459 777 62

162 162 162 | 274 274 274 | 464 464 464 | 787 787 787 | 68 68 68
164 277 470 796 75

165 165 280 280 475 475 806 806 82 82

167 284 481 816 91




Philips Components — a worldwide group of companies

Argentina: PHILIPS ARGENTINA S.A,, 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 Des Deux Gares, B-1070 BRUXELLES, Tel. (02) 5256 111.

Brazil: PHILIPS COMPONENTS (Active Devices): Av. Brigadeiro
Faria Lima, 1735-SA0 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) 292-56161.

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. 01-5641133.

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

France: PHILIPS COMPOSANTS RTC-COMPELEC, 117 Quai 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) 4894 339/4894 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 CHIHAUHAU
32340 MEXICO Tel.(16) 18-67-01/02

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

Tel. (040) 7837 49.

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) 680200.

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 PROJECT DEV. (Singapore) PTE LTD.,
Components Div., Lorong 1, Toa Payoh, SINGAPORE 1231,
Tel. 35602000.

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., Tegeluddsvagen 1,
$-11584 STOCKHOLM, Tel. (0)8-7821000.

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

Tel. (01) 48822 11.

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 TICARET A 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: (Active Devices & Materials) AMPEREX
Electronic Corporation, Providence Pike, SLATERSVILLE,
R.1. 02876, Tel. (401) 762-9000.

(Colour picture tubes — Monochrome & Colour Display
Tubes) PHILIPS DISPLAY COMPONENTS, 50 Johnston St.,
SENECA FALLS, N.Y. 13148, Tel. (315) 568-5881.

(IC Products) SIGNETICS CORPORATION, 811 East Arques
Avenue, SUNNYVALE, CA 94088-3409, Tel. (408) 991-2000.
(Passive & Electromech. Dev.) MEPCO/CENTRALAB, INC.,
2001 West Blue Heron Bivd, RIVIERA BEACH, Florida 33404,
P.O. Box 10330, 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 356000 phtcnl
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