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PSD24 J 
Direction of approach 

As the exterior field is radially symmetrical the path along which the detection position is reached 
is immaterial. 

Distance from metallic surroundings 

Clearance from metallic surrounding: 30 mm (this applies for sensitive front part of unit). 

Spacing required between two detector axes with sensitive surface in the same plane: 60 mm. 

Spacing required between two reference objects to give discrete detection: 50 mm. (This property 
can be put to use in feeder systems, a gap being used to initiate part supply restart.) 

APPLICATION SUGGESTIONS* 

PSD24 in conjunction with a PSR50, a NOR50 or NOR 60 and a PS90 respectively. Outputs are 
shown for object being detected. C.E.P. central earth point. 

pin 2 

vs (+24 v ± 10%) 
on 

PSR50 

3 d.u. 
8 

9 
A 

z 
0, 1 µF PS Or 

_/ 1 7 

2 
B 

Me 39 k.11 PSR50 

t 3 11 
PSD24 T 

R QR 
3 

4 
QL 

ov 
(C.E.P.) 7Z76886 

Vs (+24V±25%) 

4 d.u . 

./ 'O' 
Me 

2 

i 
3 

PSD24 
NOR50 

or 
NOR60 7 276885 

ov 
(C.E.P.) 

* With long cables between PSD24 and subsequent electronics RC decoupling of interference can 
be employed. 



Proximity switched detector 

Me 

i PSD24 

V 5 (+24V±25%) 

4 d.u. 

ov 
(C.E.P.) 

l.___ __ P_so_2_4 __ _ 

1,5 kS1 

6 8 

vs z 

A PS90 O~'O' 
B 

ov 
2 9 13 

ov 
(C.E.P.) 7Z76887 
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HYBRID INTEGRATED CIRCUITS FOR 
INDUCTIVE PROXIMITY DETECTORS 

OM286 
OM287 

Hybrid integrated circuits intended for inductive proximity detectors in tubular construction, especial
ly the MS hollow stud. The OM286 is for positive and the OM287 for negative supply voltage. The 
circuit consists of an oscillator, a rectifier stage, a level switch and an output sta,;e, which is suitable, 
e.g. for driving the coil of an electromagnetic relay. The output transistor is protected against transients 
from the inductive load by a voltage regulator diode. The circuit is protected against false polarity 
connection of the supply voltage. The device is a thick-film circuit deposited on a ceramic substrate. It 
may be potted, together with the oscillator coil and a resistor (Rx), in a non-magnetic tube. 

QUICK REFERENCE DATA 

D.C. supply voltage range 

Output current at Va> 24 V 

Switching distance; depends on 
Rx and oscillator coil 

Hysteresis in switching distance 

Switching frequency 

Operating ambient temperature range 

MECHANICAL DATA 

Nl Rx 

Va 

lo 

x 

Ll.x 

Tamb 

4,5 to 30 V 

max. 250 mA 

typ. 1 to 5 mm 

3 to 10 % 

< 5 kHz 

-40 to +85 oc• 

Dimensions in mm 

~1G:::JO ~ 015+-RL,+Vs ! 
:::J 1 D 6 +- RL max 

::::::l:t,,__--+ 1 0 D D 7 +-- -V 8 + 

1 _________ 4-35,2 max _________ 1 ns4024 

A 
N2 

A = metal actuator 
a =open potcore or potcore halt with coil 

Fig. 1 Mechanical outline and connections. Note that the supply polarities to points 5 and 7 are given 
for the OM286; for OM287 the polarities are, point 5 -Va and point 7 +Va. xis the switching distance. 
The maximum height of the circuits including the substrate thickness is 1,7 mm. 

* The tube potting. material and connection material are the main limiting factors for the operating 
ambient temperature range of the complete module. 
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OM266 
OM287 l __ _ 

r -- - - - - - - - - -- - - - - - - - - - - · - - - · - · 1 
' OM286 ' 5 
I + 

' 
I 
I 

relay 

I 

4 
output 

Rx I 
TR4 

C1 

02 

' ' 
L_ -----------,---- ------ -----rn40·2s1 

Fig. 2 Circuit diagram of OM286. 

r· - - - · - - - - - · - · - - - - - · - · - · - - - - - ·1 
I OM287 ' 5 
I 
' 
I RB 

relay 

I RL 
2' ' 

I 
Ve I • 6 4 

output 

N1 
R, I 

TR4 
C2 I . 02 I 

N2 

+ 
' ' L. - ·------------ - -- ___________ J 

?ZB4026 

Fig. 3 Circuit diagram of OM287. 
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Hybrid integrated circuits for inductive proximity detectors 

RATINGS 

OM286 
OM287 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

D.C. supply voltage Vs max. 

max. 

30 v 
250 mA Output current 

Storage temperature range 

Operating ambient temperature range 

CHARACTERISTICS 

Conditions (unless otherwise specified) 

D.C. supply voltage 

Output current 

External resistance of oscillator 

Operating ambient temperature range (potted) 

Performance 

Supply current (output current not included) 
Vs= 24 V 

Output voltage low (attenuated) 
Vs= 24 V; Rl = 120 0 

Vs= 5V;Rl=5000 

Output voltage high (non-attenuated) 

Switching distance * 

type oscillator coil average switching distance x (mm) 
number of turns 
N1 N2 

MS 32 16 

M12 40 10 
M1S 46 4 

Hysteresis in switching distance 

Switching frequency 

at Rx (0) 
200 250 300 

1 1,5 -

2 3 -
3 4 5 

lo 

Tstg 

Tamb 

Vs 

see Fig. 4 

Rx 

Tamb 

Is 

Vol 

Vol 

VoH 

-40 to+ 125 oc 

-40to +S5 oc 

4,5 to 30 V 

see switching 
distance below 

-25 to +65 oc 

typ. 7 mA 

< 1 v 
< 0,25 v 

"" Vs 

recommended oscillator 
potcore frequency 

kHz 

lf>5,Smm ""soo 
(Neosid) 
P9-3S7/3H1 ""600 
P14-3S7/3H1 ""600 

Ax 3 to 10 % 

< 5 kHz 

* The switching distance x depends on the oscillator coil, the material of the metal actuator and Rx. 
For measuring purposes a square steel sheet with dimensions such that a circle with the diameter 
of the core can be inscribed, and 1 mm thickness can be used. Rx must not be chosen outside the 
range 1SO to 400 0. Influence of supply voltage: 1 µm/V. 
Temperature coefficient: 
MS: 0,2 %/OC 
M12: 0,17%/0C 
M1S: 0,1 %/OC. 
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OM286 
OM287 

300 

lo 
(mA) 

200 

100 

J 

I/_ 

l 

7Z84027 

II 

J 

l 

1 

1 
typ 

I/_ 

0 
0 

JT 

MOUNTING RECOMMENDATIONS 

72:59084 

10 20 30 40 
V9 (V) 

Fig. 4 Maximum allowable 
output current as a function 
of supply voltage. 

If a protective plastic cap is incorporated, it should be as thin as 
possible, because its thickness d forms part of the switching 
distance x. 

The brass stud wall should not extend beyond the potcore. If no 
brass tube is used, the switching distances increase by at least 25%. 
The exact value with its spread is determined by a number of 
variables, e.g. 
=value of the adjustment resistor Rx 
- the oscillator coil 
- hysteresis 
- the metal of the actuator 
- the stud housing (if any). 

Fig. 5 Insertion of potcore in brass tube. 

Soldering recommendations 

Use normal 60/40 solder with 2 to 4% silver; use solder-iron with a fine point; soldering time as short 
as possible. 

Potting recommendations 

First cover the hybrid IC with about 0,5 mm of DC3140 (Dow Corning), let it harden and then, when 
the parts are inserted in the tube, fill up the tube with Stycast 2850 (Emerson and Cuming). 

Heat transfer 

The module may be used at maximum voltage/current conditions at a substrate temperature of 85 oc. 
When potted the heat transfer improves slightly. 
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DEVELOPMENT SAMPLE DATA 
This information is derived from development samples 
made available for evaluation. It does not necessarily 
imply that the device will go into regular production. 

OM386 
OM387 

HYBRID INTEGRATED CIRCUITS FOR 

INDUCTIVE PROXIMITY DETECTORS 

GENERAL DESCRIPTION 

Hybrid integrated circuits intended for inductive proximity detectors in tubular construction, especially 
the MB hollow stud. The OM386 is for positive supply voltage and the OM387 for negative. The circuit 
consists of an oscillator, a rectifier stage, a Schmitt-trigger, an output stage and a protection circuit. 

Features 

• Output current 400 mA at Va= 10 to 30 V 
• Protection against short circuit and overload 
• Protection of output transistor against transients by a voltage regulator diode 
• Protection against false polarity of the three connection leads 
• Choice of two methods to adjust the switching distance (trimming a resistor integrated on the substrate 

or mounting a discrete resistor) 
• Possibility of connecting a LED for function control 

The device is a thick-film circuit deposited on a ceramic substrate. It may be potted, together with the 
oscillator coil in a non-magnetic tube. 

QUICK REFERENCE DATA 

D.C. supply voltage range 

Output current at Va = 10 to 30 V 

Switching distance; depends on Rx and oscillator coil 

Hysteresis in switching distance 

Switching frequency 

Operating ambient temperature range 

Va 

lo 

x 

.D.x 

Tamb 

10to 30 V 

max. 400 mA 

typ. 1to5 mm 

3to10% 

< 5 kHz 

-40 to + 75 oc * 

*The tube potting material and connection material are the main limiting factors for the operating 
ambient temperature range of the complete module. 

Dimensions in mm 

D 8 +- RL,+Ve t 
D 9 +-RL m~x 
D 10--v8 t !-=---!::===------==..ii 

7Z87112 

-A = metal actuator; a = open potcore or potcore half with coil. 

Fig. 1 Mechanical outline and connections. Note that the supply polarities to points 8 and 10 are given 
for the OM386; for OM387 the polarities are, point 8 -Va and point 10 +Va; xis the switching 
distance. The maximum height of the circuits including the substrate thickness is 1,7 mm. 
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OM386 
OM387 

N1 . 
N2 

I . N1 . 
N2 

l __ _ 
6 7 r----------· ----- --- ----------, 

' OM386 ' 

' RL 

~-.-----'-I ;:.9 _ _, relay 
• output 

TRIGGER 

OVERLOAD 
PROTECTION 

I 
I 
' 

I 
' 
I 

' ' 

10 

L - - _____ - - - - - - - - - _________ __J 1201113 

Fig. 2 Circuit diagram of OM386. 

, ______________ I! ___ ? ______ ---, 

' OM387 ' I VOLTAGE 8 

OVERLOAD 
PROTECTION 

RL 

~-t----'-19~~ relay 
1 output 

I 
' 

I 
I 
' 
I 

' ' L--------------------" ____ _J 7Z87114 

Fig. 3 Circuit diagram of OM387. 

t 
( 1} Rx is integrated on the substrate and suitable for trimming (laser or sandblasting}. To use integrated 

resistor Rx}t is necessary to connect point 3 to 4. 

(2) If a LED is to be connected, the coupling between points 6 and 7 should be removed. 
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Hybrid integrated circuits for inductive proximity detectors 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

D.C. supply voltage Vs 

Output current lo 

Storage temperature range 

Operating ambient temperature range 

CHARACTERISTICS 

Conditions (unless otherwise specified) 

D.C. supply voltage 

External resistance of oscillator 

Operating tube temperature range (potted) 

Performance 

Supply current (output current not included) 

Output voltage low (attenuated) 
lo=400mA 

Tstg 

Tamb 

Vs 

Rx 

Ttube 

Is 

Vol 

max. 

max. 

OM386 
OM387 

30 v 
400 mA 

-40 to + 125 oc 

-40to + 75 °C 

10 to 30 V 

see switching 
distance below 

-25to +65 oc 

typ. 6 mA 

< 2,2 v 
1 Output voltage high (non-attenuated) VoH "' Vs 

IE Switching distance* 

~ -!'! 
u 
E 
I. 
::> 
.J 
u 
> u 
:::i 

oscillator coil 
type number of turns 

N1 N2 

MB 32 16 

M12 40 10 

M1B 46 4 

Hysteresis in switching distance 

Switching frequency 

average switching distance x (mm) 
at Rx or Rx' (.n) 

200 250 300 

1 1,5 -

2 3 -

3 4 5 

recommended oscillator 
potcore frequency 

kHz 

</>5,Bmm ""BOO 
(Neosid) 

P9-3S7/3H1 ""600 

P14-3S7/3H1 ""600 

Ax 3 to 10 % 

< 5 kHz 

* The switching distance x depends on the oscillator coil, the material of the metal actuator and Rx or 
Rx'· For measuring purposes a square steel sheet with dimensions such that a circle with the diameter 
of the core can be inscribed, and 1 mm thickness can be used. Rx or Rx' must not be chosen outside 
the range 1 BO to 400 .n. 
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OM386 
OM387 

MOUNTING RECOMMENDATIONS 

7Z690S4 

Fig. 4 Insertion of potcore in brass tube. 

Soldering recommendations 

If a protective plastic cap is incorporated, it should be as 
thin as possible, because its thickness d forms part of the 
switching distance x. 

The brass stud wall should not extend beyond the potcore. 
If no brass tube is used, the switching distances increase 
by at least 25%. The exact value with its spread is deter
mined by a number of variables, e.g. 
- value of the adjustment resistor Rx or Rx' 
- the oscillator coil 
- hysteresis 
- the metal of the actuator 
- the stud housing (if any). 

Use normal 60/40 solder with 2 to 4% silver; use solder-iron with a fine point; soldering time as short 
as possible. 

Potting recommendations 

First cover the hybrid IC with about 0,5 mm of DC3140 (Dow Corning), let it harden and then, when 
the parts are inserted in the tube, fill up the tube with Stycast 2850 (Emerson and Cuming). 

Heat transfer 

The module may be used at voltage/current conditions equivalent to a substrate temperature of 90 oc. 
When potted the heat transfer improves slightly, especially in a metal tube. 
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Philippines: PHILIPS INDUSTRIAL DEV . INC., 2246 Pasong Tamo, P.O. Box 911 , Makati Comm. Centre, MAKAT l -RIZAL 3116, Tel. 86-89-51 to 59. 
Portupl : PHI LIPS POATUEGESA S.A.R.L., Av. Eng . Duarte Pacheco 6 , LISBOA 1, Tel. 68 31 21. 
Sin91PQN: PHILIPS PROJECT DEV. (Singapore) PTE LTD., Elcoma Div ., Lorong 1, Toa Payoh , SINGAPORE 1231, Tel. 25 38811. 
South Afric. : EDAC (Pty.) Ltd ., 3rd Floor Rainer House, Upper Railway Ad. &: Ove St ., New Doornfontein, JOHANNESBURG 2001, Tel. 614 -2362/9 . 
$p•in: MINIWATT S.A .. Balmes 22, BARCELONA 7, Tel. 301 6312. 
Sweden: PHILIPS KOMPONENTER A.B .. LidingOvitgen 50, S-11584 STOCKHOLM 27, Tel . 08/67 97 80. 
Switzet"l•nd: PHI LIPS A .G., Elcoma Dept. , Allmendstrasse 140-142, CH-8027 ZURICH, Tel. 01488 22 11. 
T•iw•n: PHI LIPS TAIWAN LTD., 3rd Fl ., San Min Building, 57 -1, Chung Shan N. Ad , Section 2, P .0. Box 22978, TAIPEI , Tel. (02)·5631717. 
Th•il•nd: PHILIPS ELECTRICAL CO. OF THAILAND L TO., 283 Silom Road, P.O. Box 961 , BANGKOK , Tel. 233-6~30-9. 
Turkey : TURK PHI LIPS TICAAET A .S., EMET Department , Inonu Cad. No. 78-80. ISTANBU L , Tel. 43 59 10. 
United Kingdom: MULLARD LTD .. Mullard House, Torrington Place, LONDON WC1 E 7HD, Tel. 01 -5806633. 
United St•tH: (Active Devices & Materials) AMPEREX SALES CORP., Providence Pike, SLATERSVILLE , A.I. 02876, Tel. (401) 762-9000. 

(Passive Devices) MEPCO/ ELECTRA INC ., Columbia Ad., MORRISTOWN, N.J. 07960, Tet. (201)539·2000. 
(Passive Devices & Electromechanical Devices) CENTRALAB INC., 5855 N . Glen Park Rd., MILWAUKEE, WI 53201 , Tel. (414) 228-7380. 
(IC Products) SIGNETtCS CORPORATION, 811 East Arques Avenue, SUNNYVALE . California 94086, Tel. (408) 739-7700. 

Urugu•y : LUZI LECTAON S.A., Avda Uruguay 1287, P.O. Box 907 , MONTEVIDEO . Tel . 914321 . 
Venezuel• : IND . VENEZOLANAS PHILIPS S.A .• Elcoma Dept ., A . Ppal de los Ruices, Edif. Centro Colgate, CARACAS, Tel. 36 05 11. 

For •II other co':'~tries •PPIY to : Philips Electronic Components and Materials Division, Corporate Relations & Projects, Build ing BAE-3, P.O. Box 218, 
5600 MO EtNOHOVEN . The Netherl~nds, Tel. +3140723304. Telex 35000 phtc nl/nl be vec. 
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