














































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Proximity switched detector PSD24
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HYBRID INTEGRATED CIRCUITS






OoM286
om287

HYBRID INTEGRATED CIRCUITS FOR
INDUCTIVE PROXIMITY DETECTORS

Hybrid integrated circuits intended for inductive proximity detectors in tubular construction, especial-
ly the M8 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 stage, 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 (Ry), in a non-magnetic tube.

QUICK REFERENCE DATA

D.C. supply voltage range \Z:} 45t030 V
Output current at Vg > 24 V o max. 250 mA
Switching distance; depends on
Ry and oscillator coil X typ. 1t0o5 mm
Hysteresis in switching distance Ax 3t010 %
Switching frequency f < 5 kHz
Operating ambient temperature range Tamb —40to+85 OC*
MECHANICAL DATA Dimensions in mm
N1 Ry —
i K | =
gl L3|::J l [fs < R+
5
' 2 L_"] D 6+ R max
|0 O 07— v
A B &
N2 < 35,2 max | 7284026
A = metal actuator
B = open potcore or potcore half 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 —Vg and point 7 + Vg. x is 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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Fig. 3 Circuit diagram of OM287.
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Hybrid integrated circuits for inductive proximity detectors OoM286

oM287
RATINGS
_ Limiting values in accordance with the Absolute Maximum System (IEC 134)
D.C. supply voltage Vg max. 30 V
Output current o max. 250 mA
Storage temperature range Tstg —40 to + 125 ©C
Operating ambient temperature range Tamb —40to +85 OC
CHARACTERISTICS
Conditions (unless otherwise specified)
D.C. supply voltage Vg 451030 V
Output current see Fig. 4
External resistance of oscillator Ry see switching
distance below
Operating ambient temperature range (potted) Tamb —25t0 +65 °C
Performance
Supply current (output current not included)
V=24V g typ. 7 mA
Output voltage low (attenuated)
Vg=24V;R_=120Q VoL < 1V
Vg= 5V;R=5008 VoL < 0,25 V
QOutput voltage high (non-attenuated) VOH ~ Vg
Switching distance *
type oscillator coil average switching distance x (mm) | recommended | oscillator
number of turns at Ry () potcore frequency
N1 N2 200 250 300 kHz e
m8 32 16 1 1,6 - ¢ 58 mm ~ 800 -
(Neosid)
M12 40 10 2 3 - P9-3B7/3H1 ~ 600
M18 46 4 3 4 5 P14-3B7/3H1 ~ 600
Hysteresis in switching distance Ax 3t0o10 %
Switching frequency f < 5 kHz

* The switching distance x depends on the oscillator coil, the material of the metal actuator and R,.
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. Ry must not be chosen outside the
range 180 to 400 Q. Influence of supply voltage: 1 um/V.

Temperature coefficient:
M8: 0,2 %/°C
M12: 0,17%/°C
M18: 0,1 %/°C.
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- OM286

OoM287
300 7284027
o
(mA)
200
typ
100 7
/
7 Fig. 4 Maximum allowable
output current as a function
0 of supply voltage.
0 10 20 30 40
Vg (V)
MOUNTING RECOMMENDATIONS
d 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 Ry
— the oscillator coil

d — hysteresis
— the metal .of the actuator

726908 — 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 OM386
made available for evaluation. it does not necessarily
imply that the device will go into regular production. OM387

HYBRID INTEGRATED CIRCUITS FOR
INDUCTIVE PROXIMITY DETECTORS

GENERAL DESCRIPTION

Hybrid integrated circuits intended for inductive proximity detectors in tubular construction, especially
the M8 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

® OQutput current 400 mA atVg=10to 30V

® 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 \7: 10t 30 V
Output current at Vg = 10 to 30 V lo max. 400 mA
Switching distance; depends on R, and oscillator coil X typ. 1to5 mm
Hysteresis in switching distance Ax 3t010 %
Switching frequency f < 5 kHz
Operating ambient temperature range Tamb —-40to+75 OC*

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

MECHANICAL DATA Dimensions in mm
N1

Ry’
*|x|¢ Vi, LED
> 3|3 6
§I L'Z IIIE 7%
e » 1|
5

N2 - . 43,6 max
A = metal actuator; B = open potcore or potcore half with coil.

8 « R ,+Vg

5
9 +—Ry max

10— _VB +

oo

7287112

A

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 —Vg and point 10 +Vpg; x is the switching
distance. The maximum height of the circuits including the substrate thickness is 1,7 mm.
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Fig. 2 Circuit diagram of OM386.
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Fig. 3 Circuit diagram of OM387.
&

£

(1) Ry is integrated on the substrate and suitable for trimming (laser or sandblasting). To use integrated
resistor Ry it 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 OM386
omM387

RATINGS

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

D.C. supply voltage Vg max. 30 V

Output current lo max. 400 mA

Storage temperature range Tstg —40to +125 ©C

Operating ambient temperature range Tamb —40to + 75 °C

CHARACTERISTICS

Conditions (unless otherwise specified)

D.C. supply voltage Vg 10to 30V

External resistance of oscillator Rx see switching

distance below

Operating tube temperature range (potted) Ttupe —25to +65 OC

Performance

Supply current {output current not included) B typ. 6 mA

Output voltage low (attenuated)

1o =400 mA VoL < 22V
Output voltage high (non-attenuated) VOH ~ Vg
Switching distance*

oscillator coil average switching distance x (mm)| recommended | oscillator
type number of turns at Ry or Ry’ () potcore frequency
N1 N2 200 250 300 kHz
M8 32 16 1 1,5 - ¢ 5,8 mm ~ 800
(Neosid)

M12 40 10 2 3 - P9-3B7/3H1 | ~600 =

M18 46 4 3 4 5 P14-3B7/3H1 | ~600 =
Hysteresis in switching distance Ax 3t010 %

f < 5 kHz

Switching frequency

* The switching distance x depends on the oscillator coil, the material of the metal actuator and Ry or
Ry’. 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. Ry or Ry’ must not be chosen outside

the range 180 to 400 2.
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OM386
Oom387

MOUNTING RECOMMENDATIONS
d

%

A

7269084
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 Ry or Ry’

— 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.

10
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HNIL FZ/30-SERIES

General
Quadruple 2-input NAND gate
Dual 5-input NAND gate
Quadruple 2-input NAND gate
Dual 5-input NAND gate
Dual 5-input power NAND gate
Dual AND-AND-OR gate
Quadruple logic interface gate
Dual 4-input NAND gate
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Quadruple 2-input NAND gate
Dual 5-input NAND gate
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Short-circuit proof power stage
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Short-circuit-proof power driver

for transistor stages
Dual lamp/relay driver
Power amplifier
Timer unit

Accessories for HNIL FZ/30-series

Stickers
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FZH101/4.NAND32
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FZH161/4.L131
FZH171/2.NAND33
FZH181/4.L130
FZH191/3.NAND33
FZH201/6.IN30
FZH211/4.NAND34
FZH231/2.NAND35
FZH241/2.AST30
FZH251/4.AND30
FZH261/2.N-4.130
FZH271/4.E030
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FZJ131/4.FF33
FZJ141/FF34
FZJ151/FF35
FZJ161/FF36
FZK101/0S30
FZL101/ND30
FZL111/SD30
FZL121/PA31
FZL131/PA32

FZL141/PA33
2.LRD30
PA30

TU30

PWB30

NORBITS 60-SERIES, 61-SERIES, 90-SERIES (Obsolescent)

Introduction

Construction

Characteristics and definitions

Input and output data

Test specifications

Dual four input NOR gate

Quadruple 2 x 2 + 2 x 3 input NOR gate
Dual inverter amplifier

2.NOR60
4.NOR60
2.1A60

2722 006 01081 |
2722 006 01061 |
2722 006 01001 |
2722 006 01011
2722 006 01021
2722 006 02001
2722 006 04011
2722 006 01091
2722 006 04001
2722 006 01031
2722 006 07001
2722 006 01041 |
2722 006 01051
2722 006 12001
2722 006 13001
2722 006 08001
2722 006 11001
2722 006 10001
2722 006 09001
2722 006 00001 |
2722 006 00011/
2722 006 00021
2722 006 00031
2722 006 00041 |
2722 006 00051/
2722 006 00061
2722 006 03001
2722 006 06021
2722 006 14001
2722 032 00121
2722 032 00131

2722 032 00141
2722 006 06011
2722 032 00091
2722 006 05001

43220267....
4322 026 74670

2722 008 00001
2722 008 00011
2722008 01001

page

21

131
139

151
161

169

181
189
201
209
215
219

223
227
231
239

247
249
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NORBITS 60-SERIES, 61-SERIES, 90-SERIES (Obsolescent) (continued)

Dual low power amplifier

Timer

Dual active switch filter

High power amplifier

Grounded load driver

Universal power amplifier

Dual trigger transformer

Rectifier and synchronization assembly

Dual NOR-gate with diode resistor networks

Flip-flop
Twin-trigger gate
Pulse shaper

Accessories for NORbits (Obsolescent)

Survey
Breadboard block
Experimenters’ printed-wiring board

Logic supply unit
0,5 A mains filter
2,4 A mains filter
Power supply units

Experimenters’ printed-wiring boards
Experimenters’ printed-wiring boards

Printed-wiring board

Printed-wiring board for UMC60
Universal mounting chassis

Thyristor trigger transformer

Logic simulator

Stickers for the 60-Series

Stickers for the 60-Series

Stickers for the 60-Series

Wiring layout stickers for the 60-Series
Wiring layout stickers for the 61-Series
Stickers for the 90-Series

INPUT DEVICES (Obsolescent)

Introduction

Iron vane switched reed
Electronic proximity detector
Proximity switched detector

HYBRID INTEGRATED CIRCUITS

Hybrid IC for inductive proximity detectors

2.LPAGO
TUGO0
2.ASF60
HPAG0
GLD60
UPAB1
TT61
RSA61
2.NOR61
FFO0
2.TG90
PS90

BB60O
GPB60
GPB60/P
LSU60
MF 0,5 A
MF 2,4 A
PSU6B0
PSU6G1
PWB60
PWBG60/P
PWB61
PWB61/P
PWB62
PWB63
UMC60
TT60
SIM60

IVSR
EPO
PSD24

OM286
om287
OM386
om387

2722 032 00041
2722 008 03001
2722 008 02011
2722 032 00101
2722 008 06001
2722 032 00071
2722 032 00081
2722 008 05001
2722 008 00021
2713 001 00001
2713 001 00002
2713 001 00003

9390 198 00002
4322 026 38600
4322 026 38610
4322 000010.0
9390 213 00002
9390 253 30142
2722 151 00041
2722 151 00051
4322 026 38790
4322 026 38800
4322 026 38810
4322 026 38820
4322 026 38780
4322 026 73750
4322 026 38330
2722 032 00051
4322 026 38301
4322 026 36481
4322 026 71941
4322 026 71961
4322 026 71971
4322 026 71981
4322 026 75541

2722 031 00011
2722 031 00021
2713 031 00001

95

101
103
109
113
117
118
119
120
121
122
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