
Capacitive Sensors
... new possibilities in object detection and level sensing
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Balluff is a worldwide leading 
company in the fi eld of position 
detection.

Our product range includes 
electronic sensors, transducers 
which use various operating 
principles, identifi cation systems, 
bus-capable sensors as well as 
electromechanical and inductive 
single and multiple position swit-
ches. Balluff products are found 
wherever accuracy and reliability 
are in demand.

Wherever processes are auto-
mated, objects detected, rotary 
and linear motion reported to 
controllers – Balluff is always the 
right partner.

Our QM system complies with 
the requirements of 
DIN EN ISO 9001:2000. 
Eleven Balluff companies have a 
certifi ed QM system, and two a 
certifi ed Environmental Manage-
ment system.  
The use of mastered, process-
capable production and as-
sembly technologies and statis-
tical process control allows us 
to achieve a consistently high 
level of product quality. Intensive 
testing before serial produc-
tion begins guarantees reliable 
function.

With more than 50 years of 
experience in the fi eld of sensor 
technology, Balluff today is one 
of the most capable manufac-
turers of both standardized and 
custom limit switches.
Innovative technology and appli-
cation-specifi c customer solu-
tions are the outstanding fea-
tures of the entire product range.

Highly qualifi ed development 
engineers and experienced 
designers work closely together 
with the production areas to 
guarantee mature series pro-
duction products which are 
successfully and reliably used in 
every fi eld of automation – even 
under extreme and aggressive 
operating conditions.

SIE SENSORIK Industrie-Elek-
tronik GmbH was founded in 
Viernheim, Germany, in 1986. 
The company has specialized 
exclusively in the development, 
manufacture and worldwide 
sales of capacitive sensors.

The sophisticated product port-
folio offered by SIE SENSORIK is 
used in all sectors of the capital 
goods industry, and maintains a 
leading position on the sensor 
market.

Innovative engineering, state-of-
the-art electronics and applica-
tion-driven customized solutions 
constitute the salient features 
of the entire capacitive product 
range.

For SIE SENSORIK, the corpo-
rate focus is firmly and invariably 
on the customer. Close commu-
nication between our customers 
and SIE SENSORIK is assured 
by our worldwide sales represen-
tatives, enabling SIE SENSORIK 
to provide can-do expertise and 
problem-solving efficacy on the 
spot.

Milestones in the history 
of SIE SENSORIK Industrie-
Elektronik GmbH

1986
The company is founded, in 
Viernheim, Germany. Right from 
the start, its products are manuf-
actured in state-of-the-art SMD 
technology

1987
A beginning is made in setting up 
a worldwide distribution network:  
in Europe (France, Denmark, 
Switzerland and the Netherlands),  
in the USA (Ohio) and in Asia 
(Semiconductor Sector Division, 
Japan)

1988
A beginning is made in setting 
up the fi rm's own nationwide sales 
network in Germany

1993
Founding of the subsidiary 
SIE Sensors in Toledo, Ohio

2000
Relocation to a new company 
building, for capacity upsizing

2001
Certifi cation to DIN-ISO 
9001:2000

2002
Introduction of the patented 
capacitive smartLEVEL technology 

2004
Introduction of the capacitive 
microBOX in standard and smart-
LEVEL technology

2005
Design-enhancement of the smart-
LEVEL technology with introduction 
of the microLEVEL sensor 

2006
2006 On 17 January, 
SIE SENSORIK celebrated its 20th 
anniversary

2007
SIE SENSORIK is acquired by 
Balluff GmbH.
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Quality Assurance

Success factors
■ Quality
■ Innovations
■ Customer proximity
■ Reliability
■ Flexibility
■ Global network

Market segments
■ Machine building
■ Specialty machinery building
■ Paper and printing industries
■ Semiconductor industry
■ Packaging industry
■ Industrial cleaning technology
■ Plastics industry
■ Medical technology
■ Timber and furniture 
 industries
■ Automobile industry
■ Foods industry
■ Chemical industry
■ Electronics industry
■  Process industry, CD and 

DVD manufacture

Surface-Mounted-Technologies

Automatic assembly

Final inspection

Documentation
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Overview

Capacitive Mini-sensors, SK
■ Housings in V2A/PTFE from Ø 4 mm
■  Flat disk form from Ø 18 mm  by only 2.5 mm high
■ Sensing distance adjustable on the amplifier
■ Variety of processing electronics available

Capacitive sensors for object detection, SK1-B
■ Housings made of metal or plastic
■ Compact sizes with potentiometer starting at Ø 6.5 mm
■ Disc sizes up to Ø 50 mm
■ Sensing distance up to 25 mm
■ Flush mounting
■ Connecting lead or plug connector

Capacitive sensors for level sensing, SK1-NB
■ Housings M12 and larger in metal, plastic and PTFE
■ Cable, connector and terminal versions available
■ Operating temperature up to 125 °C at 10 bar pressure rating
■ Dependable switching for granules, powders and liquids

Sensors for level sensing 
Capacitive smartLEVEL sensors, FSA
■ For aqueous media
■ No adjustment in standard application
■ Self-compensating
■ Through glass or plastic
■ Flush and non-flush versions

Sensors for level sensing 
Capacitive microBOX sensors
■  As sensors for object detection of in 

smartLEVEL technology
■ Compact housing design
■ Variety of mounting options
■ Mounting bracket included
■ Polypropylene housing
■ 3-D cable exit
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(glass or plastic, thickness max. 4 mm), and 
should in each individual case be tested be-
forehand with samples. See also the section 
on adjustment.

Fig. 1.03

2. SIE designation: 
Sensors for level detection (non-fl ush 
sensor version)
Sensors with a spherical electrical fi eld. 
These units are designed to detect the pro-

duct, bulk goods or 
liquids (e.g. granulate, 
sugar, fl our, corn, sand, 

or oil and water) with their active surface, by 
touching the medium or through tank wall. 

The choice of the appropriate sensor 
depends on the operating conditions and 
the kind of medium and should in each 
case be tested beforehand with samples. 
See also the section on adjustment.

Fig. 1.04

Sensing distance S
This is the distance between the active 
sensor surface and the product being 
scanned at the moment of output-signal 
change as the object is approached. 
It depends on shape, size and nature of 
the object concerned.

Fig. 1.05

Functional principle
The proximity-action capacitive sensor 
converts a variable of interest in technical 
production terms (e.g. distance or level) into 
a signal which can be processed further. 
The function is based on the alteration in the 
electrical fi eld around its active zone.
The sensor basically consists of an oscilla-
tor, an electrode assembly as the pickup, a 
demodulator and an output stage.

Fig. 1.02

The approach of metals or non-metals into 
the active zone of the capacitive sensor 
causes a change in capacitance, which in 
turn causes the RC oscillator to begin to 
vibrate. This causes the trigger stage down-
stream of the oscillator to fl ip, and the 
switching amplifi er to change its output 
status. The switching function at the output 
is either an N.O., N.C. or changeover 
contact, depending on the type of unit 
involved.
The function of the capacitive sensor can 
be explained in terms of variation in all 
parameters of the equation for capacitance:

C = ε0 x εr x F x (1/S)
εr:  as the relative dielectric coeffi cient 

(property of the sensed medium)
ε0: as the absolute dielectric coeffi cient 
 = const.
F: as area 
S: as distance
From the formula above it follows that 
objects which have a suffi ciently large 
relative dielectric coeffi cient (εr) and surface 
will be detected by the capacitive sensor. 
Besides the standard (multi-purpose) 
sensor technology, in which the pickup 
is a constituent part of the oscillator circuit, 
there are also more modern processes 
designed to meet special application 
requirements.

Sensors using the patented clock 
frequency modulation process. Here, 

the sensor is not part of an 
oscillator circuit, but is activated 
by an oscillator’s output. This 

entails signifi cantly higher levels of inter-
ference immunity, above and beyond 
the product standard, meeting the require-
ments of the German Basic Standard for 
Industrial Applications.

Capacitive sensors – 
general description

���
�

Sensors using the patented FSA 
process. Here, the sensor con-
sists of several sensor electrodes, 

appropriately integrated into an oscillator 
circuit. This process has been specially 
developed for detecting the fi ll levels of 
aqueous solutions, and scores in terms of 
special compensation characteristics for 
coping with different tank walls and media 
adhesion levels.

In addition, a selection of M30 and Ø 30 
standard sensors are specially 
protected against high ESD 
voltages (electrostatic discharge). 

This enables them to be used in plastic 
granule conveyor systems.

The SIE  SENSORIK company manufactures 
capacitive sensors in two versions: 

1. SK version
Here only the oscillator or a capacitive 
pickup is contained in the sensor housing. 
The evaluation electronics are located in 
a separate housing. The sensor can be 
separated from the evaluation electronics.

2. SK1 version
Here the oscillator and the evaluation 
electronics are contained in one sensor 
housing.
Electronic circuits and relays can be directly 
actuated by signal preprocessing inside the 
device.

Typical applications:
■ Controlling and monitoring 

 machine processes
■ Sensor for counting tasks
■ Fill level detection in tanks and

through nonmetallic tank walls

Application
A distinction is drawn between two different 
application categories for capacitive sensors:

1. SIE designation: 
Sensors for object detection 
(fl ush-mount sensor version)

Sensors with a rectilinear 
electrical fi eld. These 
devices scan solids (e.g. 
wafers, components, 

PCBs, hybrids, cartons, stacks of paper, 
bottles, plastic blocks and sheets) from a 
distance or liquids through a partition wall 

Switching distance Hysteresis
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Capacitive sensors – 
general description

Hysteresis
Hysteresis is the distance differential 
between the switch-on point (as the object 
approaches) and the switch-off point (as 
the object recedes again).

Repeatability
Repeatability is the maximum sensing 
distance differential between any two 
measurements, measured within 8 hours 
with multiple „approaches“ to the object 
being scanned.

Material correction factor
If the material of the object concerned is 
not a metal or water, the sensing distance 
(S) will be reduced. Table 1.06 provides a 
guide to the reduction factors applying for 
the different materials involved. The precise 
values must be individually determined with 
the sensor actually being used.

Fig. 1.06

Sensing distance range 
or detection range (Sd)
The sensing distance range or detection 
range is the range in which the sensing 
distance can be adjusted.

Effective sensing distance (Sr)
The effective sensing distance is the sensing 
distance measured for a sensor aimed at an 
earthed metal plate in accordance with 
IEC 60947-5-2.
It is sized so as to ensure that the edge 
length (m) of the square metal plate equals 
the sensor’s diameter or corresponds to 
three times the nominal sensing distance 
Sr, whichever is greater. If the plate is made 
from a different material, is of smaller 
dimensions, not earthed or features a 
different shape or different characteristics, 
this will entail shorter sensing distances.

Installation: flush-mounted

Fig. 1.07

For flush-mountable sensors in plastic hou-
sings, the sensing distance must be adjusted 
after installation.

Mounting type, non-flush mountable

Fig. 1.08

Installation: opposite
Applies for flush and non-flush-mountable 
sensors. 

Important!
The clearance for non-flush-mountable 
sensors (Fig. 1.08) must be complied with.

Fig. 1.09

Mounting torques
To ensure that the sensors are not 
mechanically destroyed during installation, 
make sure that you comply with the 
following torque figures.

Housing made of metal, approx.:
M5x0.5 / V2A 3 Nm
8x1 / V2A 15 Nm
M12x1 / V2A 40 Nm
M12x1 / MS 10 Nm
M18x1 / V2A 60 Nm
M18x1 / MS 25 Nm
M30x1.5/M32x1.5 / V2A 90 Nm
M30x1.5/M32x1.5 / MS 65 Nm

Housing materials
By choosing and combining the appropriate 
housing materials, sensors can be supplied 
for almost all environmental conditions.

PTFE is a special case among 
housing materials, by virtue of 
its outstanding resistance to 

chemicals. 
The SIE company offers a wide choice of 
sensors entirely in PTFE (CPTFE).

The following housing materials are standard 
for capacitive sensors:
PVC (= Polyvinyl chloride)
PTFE (= Polytetrafluoroethylene)
FEP (= Tetrafluoroethylene-
  Perfluoropropylene)
PUR (= Polyurethane)
PBT/PET (= Polybutyleneterephtalate/
  Polyethyleneterephtalate)
PE (= Polyethylene)
POM (= Polyoxymethylene)
PA (= Polyamide)
PSU (= Polysulfone)
PC (= Polycarbonate)
MS/Cr (= Brass) chrome plated steel/ 
  V2A (= Stainless steel)
  Steel/V2A 1.4301 ; 1.4305 

Laying the leads
The control leads to the sensors should 
be laid separately or shielded from the main 
power lines.

� � �

���
�

	�


Material Thickness εr  Reduction 
 d/mm   factor

Steel ST-37 1.5   1.0

Brass Ms 1.5   1.0

Water  approx. 81  1.0

Mikanite 132  2 4.5  0.35
(Mica) 4   0.41
 6

UP (Polyester,  2 4.0  0.47
fiberglass- 4   0.47
reinforced) 6

Polyamide A 2 4.2 atm. humidity 0.69
(Nylon 6.6) 4   0.22
 6

Polyamide B 3 5.3 atm. humidity 0.25
(Nylon 6) 6
 9

Melamine 2 7  0.53
Fabric base laminate 4   0.62
(HGW 2271) 6   0.66

Paper base laminate 2 5  0.56
(HP 2061)  4   0.62
  6   0.68

Polystyrene 2 2.5 DIN 53483 0.24
(PS) 4   0.31
 6   0.36

Polycarbonate 2 2.92 DIN 53484 0.26
(PC) 4   0.36
 6   0.40

Polymethyl- 5 2.9 DIN 53483 0.39
methacrylate 10   0.45
(Acrylic glass, PMMA) 15   0.47

Polyvinyl chloride 6 2.9  0.41
(PVC) 12   0.47

PVC foamed 3 1.5-2.5  0.22
 6   0.25

� �

��

����
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Capacitive sensors – 
general description

EMC Directive 
and CE labeling
The sensors, sensor amplifiers and sensor 
secondary switchgear we produce comply 
with the statutory provisions of the 
European EMC Directive No. 89/336 EEC 
and thus with the Low-Voltage Directive 
No. 73/23 EEC.
The limit values stipulated in the Product 
Standard IEC 60947-5-2 are complied with. 
We also provide sensors which meet the 
EMC specification according to the Generic 
Standard for Industrial Use. 
SIE  sensors are designed to best perform 
under severe application conditions. They 
compensate for many performance depleting 
factors such as temperature, humidity and 
material built-up but having a high electro-
magnetic noise immunity (EMC). The use of 
our well approved oscillator technologies is 
essential for application functionality. Under 
difficult EMC-Noise conditions and when the 
disturbant frequency hits the sensor's oscil-
lator frequency functional errors are possible. 
SIE informs about the individual sensor wor-
king frequency and susceptibility bandwidth 
upon request and if not stated in the related 
datasheet section.

Voltage drop Ud

The voltage drop is the voltage measured 
across the active output of the proximity 
switch when carrying the operational current 
flows under specified conditions.

Core identifi cation
The individual cores of the sensor cables are 
color-coded.

DC units:
Brown (br/bn) = + 
Blue (bl/bu) = – 
Black (sw/bk) = Output

IP degree of protection
The degrees of protection IP 20, IP 40, 
IP 54, IP 64 up to IP 68 are in accordance 
with IEC 60529.
Code letters IP (International Protection) 
designate protection against shock hazard, 
ingress of solid foreign bodies, and water, 
for electrical equipment.

Residual current (Ir)
The residual current (Ir) is the current that can 
fl ow in the load circuit in the blocked state of 
the switching output stage.

Residual ripple
This is the maximum permissible AC voltage 
which may be superimposed on the supply 
voltage without affecting the function of the 
sensor.

Short-circuit protection and overload 
protection
All DC sensors feature this protection device. 
In the event of overload or short-circuit at the 
output, the output transistor is automatically 
switched off. As soon as the malfunction has 
been corrected, the output stage is reset to 
normal functioning.

Polarity reversal protection
The sensor electronics are protected against 
possible polarity reversal or interchanging of 
the connection wires.

Ambient temperature
The ambient temperature specifi es the 
temperature range at which the sensor may 
be operated.
SIE  SENSORIK manufactures both sensors 
for the standard temperature range 
–30...+70° C and sensors for more 
stringent temperature requirements 
up to max. +250°C.

Temperature drift
This states the amount by which the sensing 
distance may change in dependence on 
temperature.

Switching function
N.O. contact: the switching output of 
the sensor is not switched through in its 
de-activated state.

Fig. 1.10

N.C. contact: the switching output of 
the sensor is switched through in its 
de-activated state.

Fig. 1.11

First digit:
2  protection against penetration of solid 

bodies larger than 12 mm, shielding from 
tools or wires.

4  protection against penetration of solid 
bodies larger than 1 mm, shielding from 
tools or wires.

5  protection against harmful dust deposits, 
complete shock-hazard protection.

6  protection against penetration of dust,
 complete shock-hazard protection.

Second digit:
0 no special protection.
4  protection against water spraying from all 

directions against the piece of equipment 
concerned.

5 protection against a water jet from a 
nozzle, directed from all directions against 
the piece of equipment concerned.

7  protection against water, when the piece 
of equipment concerned (housing) 
is immersed in water under specifi ed 
pressure and time conditions.

8  Protection against water during con-
tinuous submersion

 IPx4...x6 IPx7...x8

Housings for a multitude of applications are 
labeled with the appropriate code number 
for jet-water and submersion.

Switching frequency
The switching frequency is a succession 
of periodically repeated activation and de-
activation of the sensors during one second. 
Measuring method in conformity with 
IEC 60947-5-2.

Standby current
This is the current the sensor consumes 
at maximum supply voltage without a con-
nected load.

Operating voltage (UB)
or supply voltage
The operating voltage (UB) or supply voltage 
is the voltage range in which fl awless func-
tioning of the sensor is assured. It subsumes 
all voltage tolerances and residual ripples.

Operating current (Ie)
or output current
The operating current (Ie) or output current is 
the maximum current with which the sensor 
may be loaded at its output in continuous 
operation.
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Capacitive sensors – 
general description

Part numbering code – SIE standard units and pictograms

Double amplifi er contains 2 independent SV 
units with both PNP and NPN output.

Logic amplifi er with AND/OR-/FlipFlop-/
MinMax function for 2 sensors.

Amplifi er for operating voltages 
230/115VAC

Standard amplifi er for
AC operation

As before but with MinMax level 
control circuitry

Product line:
 
Minisensor SK, for object detection 
and level sensing

 
 

SK sensors require a sensor amplifi er
to function.

Standard amplifi er

SV

SV-2VX

SV-X2L

SNG-K

SNG-K-MinMax

Sensor amplifi er for AC use with 
timer functionality.

Series SK1 capacitive sensors with 
built-in switching amplifi er for DC 
operation (3-wireDC incl. switching 
output). 

SK1 Sensor for object detection
for DC operation

SK1 Sensor for level sensing
for DC operation

SNG-K-T

SK1

SK1

Chapter

0300 SK 4 M12 B
0400 SV 45/30/15 P S
0600
0700

SK1 3 M8/46 N NB O Y1

0650 SK1 20 M30 B X PBT Y2
0710 SK1 FSA 50/10 P B X POM
0900 SK HT180 FS R3/8
1200 SNG 230AC/24DC T

▼ ▼ ▼ ▼ ▼ ▼ ▼ ▼ ▼ ▼

POS

1 2 3 4 5 6 7 8 9 10

Unit code Subgroup Switching 
distance

Dimensions 
Figure

Switching 
output Mounting Signal polarity Additional 

function Material Connection

SK A Figure M12/60 P B S T PVC Y2

SK1
HT125, 

HT250, HT180
FS 30/4 N NB O MINMAX PTFE Y1

SV TM JM18 X K MS KL
FSA 45/30/15 4I20 K-T V2A

SNG 2VX LDG12 X PBT
SLK X2L R3/8 POM

230AC/24DC
115AC/24DC

CPTFE

230AC
115AC
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Capacitive sensors – 
general description

SK1-sensors for particular applications

High-noise immune sensors. 

For sensing conductive media through vessel 
walls with wet build-ups. 

 

SK1-level detector FSA

Beside those detection type sensors 
(proximity and level switches) measuring 
devices are also available.

Capacitive proximity sensor supplying an 
analog current output signal (4...20 mA).

Sensors for object detection and level 
sensing for high temperature applications. 
Self contained and passive probe versions 
are available. The „active“ supply line cable 
(contains the oscillator housed in the 
customized amplifi er-end connector) drives 
a standard or any other amplifi er out of our 
product range.

The sensor cable contains the oscillator.

and is suitable for connecting to standard 
sensor amplifi ers.

The line is rounded out by sensor power 
packs for the SK1 sensors.

Supplies one sensor with the 
standardized 24 V.

Power pack contains electronics for 
minimum maximum level control.

Power pack with built-in timer

SK1-FSA

SK1-TM

SK1-A

SK-HT

SLK-HT

SNG

SNG-MinMax

Function pictograms:

NO/NC user selectable

 
PNP/NPN user selectable

 
Automatic PNP/NPN input compensation

 
User adjustable switch-on delay.

 
User adjustable switch-off delay.

 
Relay output (SPDT). Available for power 
packs only.

Connection:

Sensor with lead

Sensor with built in connector.

  
Sensor with lead and connector.

 
Input connector, output lead connection

Clamp terminal

Input and output clamp terminal

Stress care identifi er:

Sensor with highest chemical resistance.

Sensor for high temperature use

Sensor with improved ESD noise immunity

Sensor with improved RF noise immunity 
(radiated and conducted)

Application identifi er:

Proximity switch

In touch level detection

Through wall level detection

Level sensing through container wall 
with compensation properties
>> smartLEVEL

Safety note: 
The products of SIE SENSORIK  must not 
be used in areas in which a technical defect 
or any failure of the devices would endanger 
people’s health or lives.
SIE SENSORIK does not give any guarantee 
for the products’ use.

SNG-T
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Capacitive Sensors – 
calibration

Important: when calibrating capacitive 
sensors, the different material properties of 
the product being scanned must always be 
taken into consideration. Capacitive sensors 
are accordingly fi tted with a trimming poten-

tiometer, which can 
be used to adjust the 
device’s sensitivity. 
Turning the poten-
tiometer clockwise 

increases the sensitivity. Turning the poten-
tiometer counter-clockwise decreases the 
sensitivity.

Sensor version fl ush-mounted ...-B-...
Normally, the rectilinear fi eld of fl ush-moun-
ted sensors scans block material from a 
distance. In order to ensure that the sensor 
concerned switches faultlessly, check the 
maximum sensing distance as described be-
low before putting the device into operation:

1st example: a ceramic plate 
is to be scanned by an 
SK-4-10-B-VA/PTFE device.

Using the sensor amplifi er, fi rst set the 
sensor to the maximum sensing distance 
S of 4 mm (specifi ed in our catalogue) for 
metal or for an approximation for your hand 
(Fig. 1.12). With this preset distance of 
4 mm, move the sensor towards the ceramic 
plate. The sensing distance S for the ceramic 
plate will then have decreased to approx. 
2 mm (Fig. 1.13).

Fig. 1.12

Fig. 1.13

The distance of 2 mm is now the maximum 
permissible sensing distance for the ceramic 
plate. You can also adjust for smaller sensing 
distances than 2 mm.

Important!

Fig. 1.14

To ensure that our sensors operate reliably 
within your technical specifi cation, the 
devices have a larger detection range than 
the maximum sensing distance S stated in 
the catalogue. If you now adjust the sensing 
distance for 4 mm for the ceramic plate 
described above, the sensor will be 
working in an impermissible range (Fig. 
1.14). This entails a risk that temperature 
and other environmental factors, plus 
electrical interference in the mains, may 
lead to faulty switching by the sensor.

2nd example: a liquid, e.g. water, 
is to be scanned through a par-
tition wall by a fl ush-mounted 

sensor of the type SK1-20-M30-PBS-PBT. 
This partition wall may only be made of 
glass or plastic. Basically, to calculate the 
wall thickness, the thickness in mm will be 
approx. 10…20 % of the sensor’s sensing 
distance, but max. 4 mm (for standard 
sensor technology).

Fig. 1.15

The sensor’s face (active surface) is now 
glued to the glass or plastic wall or mounted 
on it in a maximally form-fi tting confi guration. 
The tank is then fi lled with water until approx. 
30 to 50 % of the sensor’s active surface is 
covered (Fig. 1.15). 

When small and ultra-small quantities of 
liquid are being scanned, particularly, and 
if the sensor has not been mounted in a 
form-fi tting confi guration (fl at sensor surface 
on a tank wall with a small radius), 30 % 
should be selected as the coverage area.
Now turn the sensor’s potentiometer 
counter-clockwise (lower sensitivity) until 
the sensor switches off (with the NO contact 
versions S „LED OFF“). Now turn the poten-
tiometer clockwise again (higher sensitivity) 
until the LED, and thus the output signal, 
just about switch on again. Using the calibra-
tion process described here ensures that the 
sensor does not detect the wall or the media 
residues on the wall, but only switches when 
the liquid has again reached the above-
described level of 30 to 50 %.

Sensor version non-fl ush 
mounting ...-NB-...
Due to their spherical fi elds, these capacitive 
sensors are particularly suitable for applica-
tions as fi ll level sensors for liquids, plastic 
granules or powder. 

Example: granules in a tank are 
to be scanned by a non-fl ush-
mounted sensor of the type 

SK1-30-M30-PNBS-PBT.The sensor is now 
installed in the tank with its active surface 
(free zone at the head as described in the 
catalogue), in a confi guration ensuring that 
the head is completely covered by the pro-
duct.

Fig. 1.16

Now turn the sensor’s potentiometer 
counter-clockwise (lower sensitivity) until the 
LED, and thus the output signal, switch off. 
Then turn the potentiometer clockwise 
(higher sensitivity) until the LED, and thus 
the output signal, just about switch on again. 
To conclude, make an additional ¼ turn (90° 
turn) in a clockwise direction.  
This is to compensate for possible tempera-
ture fl uctuations or changes in the moisture 
level of the product being scanned.
If a medium has a high εr, especially water, 
the sensor will react much more sensitively. 
For this reason, you should perform calibra-
tion with about 50…80 % coverage, or use 
a sensor from the SK1-FSA series.

The SK1-FSA … smartLEVEL 
Sensors are ideal fi ll level sensors 
for all aqueous media. They enable 

you to detect (mostly without calibration) all 
conductive and also adhering liquids, both 
when touching the material and also through 
relatively thick tank walls.

Plastic 
granulate

Water

Wall thickness max. 
4 mm glass or plastic

Metal

Ceramic

Ceramic
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Separation of sealing caps

Position control for cap printing

Low level control for main tank

Overfi ll Control

Confi rmation of closing cap

Confi rmation of product presence

Monitoring of completed batch

Applications 
of capacitive sensors
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Capacitive Sensors
... new possibilities in object detection and level sensing
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Overview

Capacitive Mini-sensors, SK
■ Housings in V2A/PTFE from Ø 4 mm
■ Flat disk form from Ø 18 mm  by only 2.5 mm high
■ Sensing distance adjustable on the amplifier
■ Variety of processing electronics available

Capacitive sensors for object detection, SK1-B
■ Housings made of metal or plastic
■ Compact sizes with potentiometer starting at Ø 6.5 mm
■ Disc sizes up to Ø 50 mm
■ Sensing distance up to 25 mm
■ Flush mounting
■ Connecting lead or plug connector

Capacitive sensors for level sensing, SK1-NB
■ Housings M12 and larger in metal, plastic and PTFE
■ Cable, connector and terminal versions available
■ Operating temperature up to 125 °C at 10 bar pressure rating
■ Dependable switching for granules, powders and liquids

Sensors for level sensing 
Capacitive smartLEVEL sensors, FSA
■ For aqueous media
■ No adjustment in standard application
■ Self-compensating
■ Through glass or plastic
■ Flush and non-flush versions

Sensors for level sensing 
Capacitive microBOX sensors
■ As sensors for object detection of in 

smartLEVEL technology
■ Compact housing design
■ Variety of mounting options
■ Mounting bracket included
■ Polypropylene housing
■ 3-D cable exit

Capacitive sensors – 
general description

Mini-sensors

Sensor amplifiers

Sensors for 
object detection

Sensors for 
level sensing

Sensors for level sensing, 
smartLEVEL-Technology

microLEVEL

microBOX

Analog sensor

Sensors for the high
temperature range

Sensor power packs

Accessories
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3.01■ www.balluff.com

Mini-sensors
Series SK 0300

■ Housing starting at Ø 4 mm

■ Flat disk shapes starting at Ø 18 mm

■ Housing material V2A/PTFE

■ Adjustment using sensor 

 amplifi ers 0400

■ Sensor lead with plug

DIN EN ISO 9001:2000
QA 05 100 1050

3.01 – 
3.09
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0,1..1 4 0,1..1 M5

18
03

08

18
03

08

Typ / Type Typ / Type
SK-1-4-B-VA/PTFE SK-1-M5-B-VA/PTFE

Mounting [flush / nonflush] [ B / NB ] B B
Operating distance Sn       [mm] 0,1... 1 0,1... 1

Hysteresis H      [%SR] 20 20
Frequency of operating cycles f            [Hz] 100 100

Repeat accuracy R       [%SR] 2 2
Operating temperature range Ta           [C°]  -30... 80  -30... 80

Temperature drift [range] [%SR] 20 [+5... 55] 20 [+5... 55]
Protection class IP 67 IP67

Rated insulation voltage Ui             [V] 75 d. c. 75 d. c.
Material of housing A: PTFE; B: V2A; C: POM A: PTFE; B: V2A; C: POM
Utilisation category

Connection 2m / 3x 0,14mm2 / PUR  -  ZA 2m / 3x 0,14mm2 / PUR  -  ZA

Supply voltage range UB Ub           [V] 4...8 4...8
No-load supply current Iomax.  [mA]

Minimum operational current Im       [mA]
Operational current Ie        [mA]

Off-state current Ir         [mA]
Voltage drop Ud @ Ie  [V]

Time delay before availability tv         [ms]
Indicator [UB / Output]

Short circuit- overload-protection
Reverse polarity protection

Conformity EMC IEC 60947-5-2 : 2004 IEC 60947-5-2 : 2004
EEC-direct. 73/23 73/23

EMC IEC 61000-4-6 (Testlevel 3V) Functional errors may IEC 61000-4-6 (Testlevel 3V) Functional errors may
occur in partition of working frequency 1.2-5.4 Mhz. occur in partition of working frequency 1.6-5 Mhz.

Associated  equipment SV-; SVD-; SNG-...-K; SNG-...K-T SL-YA-m20 SV-; SVD-; SNG-...-K; SNG-...K-T SL-YA-m20
Additional functionality

Application

3.02
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0,1..1,5 6,5Ø 0,1..3 6,5Ø 0,1..1,5 M8

18
03

08

18
03

08

18
03

08

Typ / Type Typ / Type Typ / Type
SK-1.5-6.5-B-VA/PTFE SK-3-6.5-NB-VA/PTFE SK-1.5-M8-B-VA/PTFE

B NB B
0,1... 1,5 0,1... 3 0,1... 1,5

10 10 10
100 100 100
2 2 2

 -30... 80  -30... 80  -30... 80
20 [-5... 55] 20 [-5... 55] 20 [-5... 55]

IP 67 IP 67 IP 67
75 d. c. 75 d. c. 75 d. c.

A: PTFE: B: V2A; C: POM A: PTFE; B: V2A; C: POM A: PTFE; B: V2A; C: POM

2m / 3x 0,14mm2 / PUR  -  ZA 2m / 3x 0,14mm2 / PUR  -  ZA 2m / 3x 0,14mm2 / PUR  -  ZA

4...8 4...8 4...8

IEC 60947-5-2 : 2004 IEC 60947-5-2 : 2004 IEC 60947-5-2 : 2004
73/23 73/23 73/23

IEC 61000-4-6 (Testlevel 3V) Functional errors may IEC 61000-4-6 (Testlevel 3V) Functional errors may IEC 61000-4-6 (Testlevel 3V) Functional errors may 
occur in partition of working frequency 0.8-2.1 Mhz. occur in partition of working frequency 0.7-2.8 Mhz. occur in partition of working frequency 0.7-1.9 Mhz.

SV-; SVD-; SNG-...-K; SNG-...K-T SL-YA-m20 SV-; SVD-; SNG-...-K; SNG-...K-T SL-YA-m20 SV-; SVD-; SNG-...-K; SNG-...K-T SL-YA-m20

3.03
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0,1..3 M8 0,1..4 10Ø

18
03

08

18
03

08

Typ / Type Typ / Type
SK-3-M8-NB-VA/PTFE SK-4-10-B-VA/PTFE

Mounting [flush / nonflush] [ B / NB ] NB B
Operating distance Sn       [mm] 0,1... 3 0,1... 4

Hysteresis H      [%SR] 10 10
Frequency of operating cycles f            [Hz] 100 100

Repeat accuracy R       [%SR] 2 2
Operating temperature range Ta           [C°]  -30... 80  -30... 80

Temperature drift [range] [%SR] 20 [-5... 55] 20 [-5... 55]
Protection class IP 67 IP 67

Rated insulation voltage Ui             [V] 75 d. c. 75 d. c.
Material of housing A: PTFE; B:V2A; C: POM A: PTFE; B: V2A; C: POM
Utilisation category

Connection 2m / 3x 0,14mm2 / PUR  -  ZA 2m / 3x 0,14mm2 / PUR  -  ZA

Supply voltage range UB Ub           [V] 4...8 4...8
No-load supply current Iomax.  [mA]

Minimum operational current Im       [mA]
Operational current Ie        [mA]

Off-state current Ir         [mA]
Voltage drop Ud @ Ie  [V]

Time delay before availability tv         [ms]
Indicator [UB / Output]

Short circuit- overload-protection
Reverse polarity protection

Conformity EMC IEC 60947-5-2 : 2004 IEC 60947-5-2 : 2004
EEC-direct. 73/23 73/23

EMC IEC 61000-4-6 (Testlevel 3V) Functional errors may IEC 61000-4-6 (Testlevel 3V) Functional errors may 
occur in partition of working frequency 0.6-3.1 Mhz. occur in partition of working frequency 1.1-3.1 Mhz.

Associated  equipment SV-; SVD-; SNG-...-K; SNG-...K-T SL-YA-m20 SV-; SVD-; SNG-...-K; SNG-...K-T SL-YA-m20
Additional functionality

Application

3.04
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1..8 10Ø 0,1..4 M12 1..8 M12

18
03

08

18
03

08

18
03

08

Typ / Type Typ / Type Typ / Type
SK-8-10-NB-VA/PTFE SK-4-M12-B-VA/PTFE SK-8-M12-NB-VA/PTFE

NB B NB
1... 8 0,1... 4 1... 8
10 10 10
100 100 100
2 2 2

 -30... 80  -30... 80  -30... 80
20 [-5... 55] 20 [-5... 55] 20 [-5... 55]

IP 67 IP 67 IP 67
75 d.c. 75 d. c. 75 d. c.

A: PTFE; B: V2A; C: POM A: PTFE; B: V2A; C: POM A: PTFE; B: V2A; C: POM

2m / 3x 0,14mm2 / PUR  -  ZA 2m / 3x 0,14mm2 / PUR  -  ZA 2m / 3x 0,14mm2 / PUR  -  ZA

4...8 4...8 4...8

IEC 60947-5-2 : 2004 IEC 60947-5-2 : 2004 IEC 60947-5-2 : 2004
73/23 73/23 73/23

IEC 61000-4-6 (Testlevel 3V) Functional errors may IEC 61000-4-6 (Testlevel 3V) Functional errors may IEC 61000-4-6 (Testlevel 3V) Functional errors may 
occur in partition of working frequency 0.7-3.8 Mhz. occur in partition of working frequency 0.9-2.4 Mhz. occur in partition of working frequency 0.7-3.5 Mhz.

SV-; SVD-; SNG-...-K; SNG-...K-T SL-YA-m20 SV-; SVD-; SNG-...-K; SNG-...K-T SL-YA-m20 SV-; SVD-; SNG-...-K; SNG-...K-T SL-YA-m20

3.05

AUDIN - 8, avenue de la malle - 51370 Saint Brice Courcelles - Tel : 03.26.04.20.21 - Fax : 03.26.04.28.20 - Web : http: www.audin.fr - Email : info@audin.fr



0,1..3 18Ø/2,5 1..5 18Ø/4

18
03

08

18
03

08

Typ / Type Typ / Type
SK-3-18/2.5-B-VA/PTFE SK-5-18/4-B-VA/PTFE

Mounting [flush / nonflush] [ B / NB ] B B
Operating distance Sn       [mm] 0,1... 3 1... 5

Hysteresis H      [%SR] 15 15
Frequency of operating cycles f            [Hz] 100 100

Repeat accuracy R       [%SR] 2 2
Operating temperature range Ta           [C°]  -30... 70  -30... 80

Temperature drift [range] [%SR] 20 [-5... 55] 20 [-5... 55]
Protection class IP 66 IP 66

Rated insulation voltage Ui             [V] 75 d. c. 75 d. c.
Material of housing A: PTFE; B: V2A A: PTFE; B: V2A
Utilisation category

Connection 2m / 3x 0,09mm2 / PVC  -  ZA 2m / 3x 0,14mm2 / PUR  -  ZA

Supply voltage range UB Ub           [V] 4...8 4...8
No-load supply current Iomax.  [mA]

Minimum operational current Im       [mA]
Operational current Ie        [mA]

Off-state current Ir         [mA]
Voltage drop Ud @ Ie  [V]

Time delay before availability tv         [ms]
Indicator [UB / Output]

Short circuit- overload-protection
Reverse polarity protection

Conformity EMC IEC 60947-5-2 : 2004 IEC 60947-5-2 : 2004
EEC-direct. 73/23 73/23

EMC IEC 61000-4-6 (Testlevel 3V) Functional errors may IEC 61000-4-6 (Testlevel 3V) Functional errors may 
occur in partition of working frequency 2.9-6.9 Mhz. occur in partition of working frequency 0.8-2.2 Mhz.

Associated  equipment SV-; SVD-; SNG-...-K; SNG-...K-T SL-YA-m20 SV-; SVD-; SNG-...-K; SNG-...K-T SL-YA-m20
Additional functionality

Application

3.06
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1..5 18Ø/10 1..10 22Ø/4 1..10 22Ø/10

18
03
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18
03

08

18
03

08

Typ / Type Typ / Type Typ / Type
SK-5-18/10-B-VA/PTFE SK-10-22/4-B-VA/PTFE SK-10-22/10-B-VA/PTFE

B B B
1... 5 1... 10 1... 10
15 15 15
100 100 100
2 2 2

 -30... 80  -30... 80  -30... 80
20 [-5... 55] 20 [-5... 55] 20 [-5... 55]

IP 66 IP 66 IP 66
75 d. c. 75 d. c. 75 d. c.

A: PTFE; B: VA A: PTFE; B: V2A A:PTFE; B: VA

2m / 3x 0,14mm2 / PUR  -  ZA 2m / 3x 0,14mm2 / PUR  -  ZA 2m / 3x 0,14mm2 / PUR  -  ZA

4...8 4...8 4...8

IEC 60947-5-2 : 2004 IEC 60947-5-2 : 2004 IEC 60947-5-2 : 2004

IEC 61000-4-6 (Testlevel 3V) Functional errors may IEC 61000-4-6 (Testlevel 3V) Functional errors may IEC 61000-4-6 (Testlevel 3V) Functional errors may 
occur in partition of working frequency 0.8-2.3 Mhz. occur in partition of working frequency 0.4-2.1 Mhz. occur in partition of working frequency 0.3-1.9 Mhz.

SV-; SVD-; SNG-...-K; SNG-...K-T SL-YA-m20 SV-; SVD-; SNG-...-K; SNG-...K-T SL-YA-m20 SV-; SVD-; SNG-...-K; SNG-...K-T SL-YA-m20

3.07
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1..15 30Ø/4 1..15 30Ø/10

18
03

08

18
03

08

Typ / Type Typ / Type
SK-15-30/4-B-VA/PTFE SK-15-30/10-B-VA/PTFE

Mounting [flush / nonflush] [ B / NB ] B B
Operating distance Sn       [mm] 1... 15 1... 15

Hysteresis H      [%SR] 15 15
Frequency of operating cycles f            [Hz] 100 100

Repeat accuracy R       [%SR] 2 2
Operating temperature range Ta           [C°]  -30... 80  -30... 80

Temperature drift [range] [%SR] 20 [-5... 55] 20 [-5... 55]
Protection class IP 66 IP 66

Rated insulation voltage Ui             [V] 75 d. c. 75 d. c.
Material of housing A: PTFE; B:V2A A: PTFE; B: VA
Utilisation category

Connection 2m / 3x 0,14mm2 / PUR  -  ZA 2m / 3x 0,14mm2 / PUR  -  ZA

Supply voltage range UB Ub           [V] 4...8 4...8
No-load supply current Iomax.  [mA]

Minimum operational current Im       [mA]
Operational current Ie        [mA]

Off-state current Ir         [mA]
Voltage drop Ud @ Ie  [V]

Time delay before availability tv         [ms]
Indicator [UB / Output]

Short circuit- overload-protection
Reverse polarity protection

Conformity EMC IEC 60947-5-2 : 2004 IEC 60947-5-2 : 2004
EEC-direct.

EMC IEC 61000-4-6 (Testlevel 3V) Functional errors may IEC 61000-4-6 (Testlevel 3V) Functional errors may 
occur in partition of working frequency 0.6-2.8 Mhz. occur in partition of working frequency 0.6-2.6 Mhz.

Associated  equipment SV-; SVD-; SNG-...-K; SNG-...K-T SL-YA-m20 SV-; SVD-; SNG-...-K; SNG-...K-T SL-YA-m20
Additional functionality

Application

3.08

AUDIN - 8, avenue de la malle - 51370 Saint Brice Courcelles - Tel : 03.26.04.20.21 - Fax : 03.26.04.28.20 - Web : http: www.audin.fr - Email : info@audin.fr



3.09■ www.balluff.com

CD Packaging machine

Stack height control

Applications
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1.03■ www.balluff.com

Overview

Capacitive Mini-sensors, SK
■ Housings in V2A/PTFE from Ø 4 mm
■  Flat disk form from Ø 18 mm  by only 2.5 mm high
■ Sensing distance adjustable on the amplifier
■ Variety of processing electronics available

Capacitive sensors for object detection, SK1-B
■ Housings made of metal or plastic
■ Compact sizes with potentiometer starting at Ø 6.5 mm
■ Disc sizes up to Ø 50 mm
■ Sensing distance up to 25 mm
■ Flush mounting
■ Connecting lead or plug connector

Capacitive sensors for level sensing, SK1-NB
■ Housings M12 and larger in metal, plastic and PTFE
■ Cable, connector and terminal versions available
■ Operating temperature up to 125 °C at 10 bar pressure rating
■ Dependable switching for granules, powders and liquids

Sensors for level sensing 
Capacitive smartLEVEL sensors, FSA
■ For aqueous media
■ No adjustment in standard application
■ Self-compensating
■ Through glass or plastic
■ Flush and non-flush versions

Sensors for level sensing 
Capacitive microBOX sensors
■  As sensors for object detection of in 

smartLEVEL technology
■ Compact housing design
■ Variety of mounting options
■ Mounting bracket included
■ Polypropylene housing
■ 3-D cable exit

Capacitive sensors – 
general description

Mini-sensors

Sensor amplifiers

Sensors for 
object detection

Sensors for 
level sensing

Sensors for level sensing, 
smartLEVEL-Technology

microLEVEL

microBOX

Analog sensor

Sensors for the high
temperature range

Sensor power packs

Accessories
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Sensor amplifi ers
Series SV, SNG...-K-... 0400

■ For sensors SK and SKF

■ Sensing distance adjustable

■ DC or AC versions

■ Logic amplifier

■ Min-Max control

DIN EN ISO 9001:2000
QA 05 100 1050

4.01 – 
4.05
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DC application notes

18
03

08

Typ / Type
SV-45/30/15-PS
SV-45/30/15-PO
SV-45/30/15-NS
SV-45/30/15-NO

Mounting [flush / nonflush] [ B / NB ]
Operating distance Sn       [mm]

Hysteresis H      [%SR]
Frequency of operating cycles f            [Hz] 100

Repeat accuracy R       [%SR]
Operating temperature range Ta           [C°]  -30... 70

Temperature drift [range] [%SR]
Protection class IP 67 IP40

Rated insulation voltage Ui             [V] 75 d. c.
Material of housing PC
Utilisation category DC13

Connection   YA   -   2m / 3x 0,14mm2 / PUR

Supply voltage range UB Ub           [V] 12... 35
No-load supply current Iomax.  [mA] 20

Minimum operational current Im       [mA]
Operational current Ie        [mA] 300

Off-state current Ir         [mA]
Voltage drop Ud @ Ie  [V] 0,8

Time delay before availability tv         [ms] <  300
Indicator [UB / Output]

Short circuit- overload-protection
Reverse polarity protection

Conformity EMC IEC 60947-5-2 : 2004
EEC-direct.

EMC

Associated  equipment SK-...
Additional functionality

Application

4.02
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DC DC application notes

18
03

09

18
03

08

Typ / Type Typ / Type
SV-2VX-LDG12 SV-X2L-LDG12

100 100

 -30... 70  -30... 70

IP 40 / 20 IP 20 IP 40 / 20 IP 20
75 d. c. 75 d. c.

PC PC
DC13 DC13

max. 2,5mm2 / AWG 14 max. 2,5mm2 / AWG 14

10... 35 10... 35
15 25

PNP: 300 / NPN: 300 PNP: 300 / NPN: 300

0,8 0,8
<  300 <  300

IEC 60947-5-2 : 2004 IEC 60947-5-2 : 2004

SK-... SL-YA-m20 SK-... SL-YA-m20
S / Ö      NO / NC 10ms / 2s

10ms / 2s OR , AND , RS-FlipFlop , MinMax
2x SV  = 1x 2VX P / N - A/Q & P / N Ainv/Qinv

P / N - A/Q per SV
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AC application notes

10
03

08

Typ / Type
SNG-230AC-K-MinMax
SNG-115AC-K-MinMax

Mounting [flush / nonflush] [ B / NB ]
Operating distance Sn       [mm]

Hysteresis H      [%SR]
Frequency of operating cycles f            [Hz] 5

Repeat accuracy R       [%SR]
Operating temperature range Ta           [C°]  -30... 70

Temperature drift [range] [%SR]
Protection class IP 40 / 20 IP 20

Rated insulation voltage Ui             [V] 250 a.c.
Material of housing PC
Utilisation category -

Connection max. 2,5mm2 / AWG 14

Supply voltage range UB Ub           [V] 230 (115) V 40... 60 Hz
No-load supply current Iomax.  [mA] 20 / 40

Minimum operational current Im       [mA]
Operational current Ie        [mA] 380VAC / 250VDC / 8A 

Off-state current Ir         [mA]
Voltage drop Ud @ Ie  [V]

Time delay before availability tv         [ms] <  300
Indicator [UB / Output]

Short circuit- overload-protection
Reverse polarity protection

Conformity EMC IEC 60947-5-2 : 2004
EEC-direct. 73/23

EMC

Associated  equipment SK-... SL-YA-m20
Additional functionality Min Sensor: 0,2 s / 5s

Max-Sensor: 0,2s / 5s
INIT-set-up

Application
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AC AC application notes

10
03

08

10
03

08

Typ / Type Typ / Type
SNG-230AC-K SNG-230AC-K-T
SNG-115AC-K SNG-115AC-K-T

10 10

 -30... 70  -30... 70

IP 40 IP 20 IP 40 IP 20
250 a.c. 250 a.c.

PC PC
- -

max. 2,5mm2 / AWG 14 max. 2,5mm2 / AWG 14

230 (115) V 40... 60 Hz 230 (115) V 40... 60 Hz
20 20

380VAC / 250VDC / 8A 380VAC / 250VDC / 8A 

<  300 <  300

-
-

IEC 60947-5-2 : 2004 IEC 60947-5-2 : 2004
73/23 73/23

SK-... SL-YA-m20 SK-... SL-YA-m20
50ms...30s
50ms...30s
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1.03■ www.balluff.com

Overview

Capacitive Mini-sensors, SK
■ Housings in V2A/PTFE from Ø 4 mm
■  Flat disk form from Ø 18 mm  by only 2.5 mm high
■ Sensing distance adjustable on the amplifier
■ Variety of processing electronics available

Capacitive sensors for object detection, SK1-B
■ Housings made of metal or plastic
■ Compact sizes with potentiometer starting at Ø 6.5 mm
■ Disc sizes up to Ø 50 mm
■ Sensing distance up to 25 mm
■ Flush mounting
■ Connecting lead or plug connector

Capacitive sensors for level sensing, SK1-NB
■ Housings M12 and larger in metal, plastic and PTFE
■ Cable, connector and terminal versions available
■ Operating temperature up to 125 °C at 10 bar pressure rating
■ Dependable switching for granules, powders and liquids

Sensors for level sensing 
Capacitive smartLEVEL sensors, FSA
■ For aqueous media
■ No adjustment in standard application
■ Self-compensating
■ Through glass or plastic
■ Flush and non-flush versions

Sensors for level sensing 
Capacitive microBOX sensors
■  As sensors for object detection of in 

smartLEVEL technology
■ Compact housing design
■ Variety of mounting options
■ Mounting bracket included
■ Polypropylene housing
■ 3-D cable exit

Capacitive sensors – 
general description

Mini-sensors

Sensor amplifiers

Sensors for 
object detection

Sensors for 
level sensing

Sensors for level sensing, 
smartLEVEL-Technology

microLEVEL

microBOX

Analog sensor

Sensors for the high
temperature range

Sensor power packs

Accessories
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6.01■ www.balluff.com

Sensors for object detection
Series SK1 0600/0650

■ Model with output stage from 

 Ø–6.5 mm

■ Sensing distance adjustable

■ Flush mounting

■ Connecting lead or plug connector

DIN EN ISO 9001:2000
QA 05 100 1050

6.01 – 
6.15
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0,1...1,5 6,5Ø 0,1...1,5 6,5Ø

10
03

08

10
03

08

Typ / Type Typ / Type
SK1-1.5-6.5-PBS-VA/PTFE SK1-1.5-6.5-PBS-VA/PTFE-Y1
SK1-1.5-6.5-PBO-VA/PTFE SK1-1.5-6.5-PBO-VA/PTFE-Y1
SK1-1.5-6.5-NBS-VA/PTFE SK1-1.5-6.5-NBS-VA/PTFE-Y1
SK1-1.5-6.5-NBO-VA/PTFE SK1-1.5-6.5-NBO-VA/PTFE-Y1

Mounting [flush / nonflush] [ B / NB ] B B
Operating distance Sn       [mm] 0,1...1,5 0,1...1,5

Hysteresis H      [%SR] 15 15
Frequency of operating cycles f            [Hz] 100 100

Repeat accuracy R       [%SR] 2 2
Operating temperature range Ta           [C°]  -10... 70  -10... 70

Temperature drift [range] [%SR] 15 [ -5... 55] 15 [ -5... 55]
Protection class IP 65 IP 65

Rated insulation voltage Ui             [V] 75 d. c. 75 d. c.
Material of housing A: PTFE; B: V2A; C: POM A: PTFE; B: V2A; C: PA
Utilisation category

Connection 2m / 3x 0,14mm2 PUR Z10; Z11
Supply voltage range UB Ub           [V] 11...30 11...30

No-load supply current Iomax.  [mA] 10 10
Minimum operational current Im       [mA]

Operational current Ie        [mA] 50 50
Off-state current Ir         [mA]

Voltage drop Ud @ Ie  [V] 2 2
Time delay before availability tv         [ms]

Indicator [UB / Output]
Short circuit- overload-protection

Reverse polarity protection
Conformity EMC IEC 60947-5-2 : 2004 IEC 60947-5-2 : 2004

EEC-direct.

EMC IEC 61000-4-6 (Testlevel 3V) Functional errors may IEC 61000-4-6 (Testlevel 3V) Functional errors may 
occur in partition of working frequency 0.5-0,8 Mhz. occur in partition of working frequency 0.5-0.8 Mhz.

Associated  equipment SNG-###AC...
Additional functionality

Application

6.02
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0,1...3 6,5Ø 0,1...3 6,5Ø 0,1...1,5 M8

10
03

08

10
03

08

10
03

08

Typ / Type Typ / Type Typ / Type
SK1-3-6.5-PNBS-VA/PTFE SK1-3-6.5-PNBS-VA/PTFE-Y1 SK1-1.5-M8-PBS-VA/PTFE
SK1-3-6.5-PNBO-VA/PTFE SK1-3-6.5-PNBO-VA/PTFE-Y1 SK1-1.5-M8-PBO-VA/PTFE
SK1-3-6.5-NNBS-VA/PTFE SK1-3-6.5-NNBS-VA/PTFE-Y1 SK1-1.5-M8-NBS-VA/PTFE
SK1-3-6.5-NNBO-VA/PTFE SK1-3-6.5-NNBO-VA/PTFE-Y1 SK1-1.5-M8-NBO-VA/PTFE

NB NB B
0,1...3 0,1...3 0,1...1,5

15 15 15
100 100 100
2 2 2

 -10... 70  -10... 70  -10... 70
15 [ -5... 55] 15 [ -5... 55] 15 [ -5... 55]

IP 65 IP 65 IP 65
75 d. c. 75 d. c. 75 d. c.

A: PTFE; B: V2A; C: POM A: PTFE; B: V2A; C: PA A: PTFE; B: V2A; C: POM
DC13 DC13

2m / 3x 0,14mm2 PUR Z10; Z11 2m / 3x 0,14mm2 PUR PUR
11...30 11...30 11...30

10 10 10

50 50 50

2 2 2

IEC 60947-5-2 : 2004 IEC 60947-5-2 : 2004 IEC 60947-5-2 : 2004

IEC 61000-4-6 (Testlevel 3V) Functional errors may IEC 61000-4-6 (Testlevel 3V) Functional errors may IEC 61000-4-6 (Testlevel 3V) Functional errors may 
occur in partition of working frequency 0.3-1.1 Mhz. occur in partition of working frequency 0.3-1.1 Mhz. occur in partition of working frequency 0.5-0.8 Mhz.
SNG-###AC... SNG-###AC... SNG-###AC...
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0,1...1,5 M8 0,1...3 M8

10
03

08

10
03

08

Typ / Type Typ / Type
SK1-1.5-M8-PBS-VA/PTFE-Y1 SK1-3-M8-PNBS-VA/PTFE
SK1-1.5-M8-PBO-VA/PTFE-Y1 SK1-3-M8-PNBO-VA/PTFE
SK1-1.5-M8-NBS-VA/PTFE-Y1 SK1-3-M8-NNBS-VA/PTFE
SK1-1.5-M8-NBO-VA/PTFE-Y1 SK1-3-M8-NNBO-VA/PTFE

Mounting [flush / nonflush] [ B / NB ] B NB
Operating distance Sn       [mm] 0,1...1,5 0,1...3

Hysteresis H      [%SR] 15 15
Frequency of operating cycles f            [Hz] 100 100

Repeat accuracy R       [%SR] 2 2
Operating temperature range Ta           [C°]  -10... 70  -10... 70

Temperature drift [range] [%SR] 15 [ -5... 55] 15 [ -5... 55]
Protection class IP 65 IP 65

Rated insulation voltage Ui             [V] 75 d. c. 75 d. c. 
Material of housing A: PTFE; B: V2A A: PTFE; B: V2A; C: POM
Utilisation category DC13 DC13

Connection Z10; Z11 2m / 3x 0,14mm2 PUR

Supply voltage range UB Ub           [V] 11...30 11...30
No-load supply current Iomax.  [mA] 10 10

Minimum operational current Im       [mA]
Operational current Ie        [mA] 50 50

Off-state current Ir         [mA]
Voltage drop Ud @ Ie  [V] 2 2

Time delay before availability tv         [ms]
Indicator [UB / Output]

Short circuit- overload-protection
Reverse polarity protection

Conformity EMC IEC 60947-5-2 : 2004 IEC 60947-5-2 : 2004
EEC-direct.

EMC IEC 61000-4-6 (Testlevel 3V) Functional errors may IEC 61000-4-6 (Testlevel 3V) Functional errors may 
occur in partition of working frequency 0.5-0.8 Mhz. occur in partition of working frequency 0.25-1.1 Mhz.

Associated  equipment SNG-###AC... SNG-###AC...
Additional functionality

Application
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0,1...3 M8 1..4 10Ø 1..4 M12

10
03

08

10
03

08

10
03

08

Typ / Type Typ / Type Typ / Type
SK1-3-M8-PNBS-VA/PTFE-Y1 SK1-4-10-PBS-VA/PTFE SK1-4-M12-PBS-PVC
SK1-3-M8-PNBO-VA/PTFE-Y1 SK1-4-10-PBO-VA/PTFE SK1-4-M12-PBO-PVC
SK1-3-M8-NNBS-VA/PTFE-Y1 SK1-4-10-NBS-VA/PTFE SK1-4-M12-NBS-PVC
SK1-3-M8-NNBO-VA/PTFE-Y1 SK1-4-10-NBO-VA/PTFE SK1-4-M12-NBO-PVC

NB B B
0,1...3 1... 4 1... 4

15 15 15
100 100 100
2 2 2

 -10... 70  -30... 70  -30... 60
15 [ -5... 55] 20 [ -5... 55] 20 [ -5... 55]

IP 65 IP 65 IP 65
75 d. c. 75 d. c. 75 d. c.

A: PTFE; B: V2A A: PTFE; B: V2A; C: POM A: PVC; B: PVC; C: PVC
DC13 DC13 DC13

Z10; Z11 2m / 3x 0,14mm2 PUR 2m / 3x 0,14mm2 PUR

11...30 12... 35 12... 35
10 10 10

50 200 200

2 0,8 0,8

IEC 60947-5-2 : 2004 IEC 60947-5-2 : 2004 IEC 60947-5-2 : 2004

IEC 61000-4-6 (Testlevel 3V) Functional errors may IEC 61000-4-6 (Testlevel 3V) Functional errors may IEC 61000-4-6 (Testlevel 3V) Functional errors may 
occur in partition of working frequency 0.25-1.1 Mhz. occur in partition of working frequency 0.5-0.8 Mhz. occur in partition of working frequency 0.4-1.3 Mhz.
SNG-###AC... SNG-###AC... SNG-###AC...
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1..4 M12 1..4 M12

10
03

08

10
03

08

Typ / Type Typ / Type
SK1-4-M12-PBS-PVC-Y2 SK1-4-M12-PBS-VA/PTFE
SK1-4-M12-PBO-PVC-Y2 SK1-4-M12-PBO-VA/PTFE
SK1-4-M12-NBS-PVC-Y2 SK1-4-M12-NBS-VA/PTFE
SK1-4-M12-NBO-PVC-Y2 SK1-4-M12-NBO-VA/PTFE

Mounting [flush / nonflush] [ B / NB ] B B
Operating distance Sn       [mm] 1... 4 1... 4

Hysteresis H      [%SR] 15 15
Frequency of operating cycles f            [Hz] 100 100

Repeat accuracy R       [%SR] 2 2
Operating temperature range Ta           [C°]  -30... 60  -30... 70

Temperature drift [range] [%SR] 20 [ -5... 55] 20 [ -5... 55]
Protection class IP 65 IP 65

Rated insulation voltage Ui             [V] 75 d. c. 75 d. c.
Material of housing A: PVC; B: PVC; C:PA A: PTFE; B: VA; C: POM
Utilisation category DC13 DC13

Connection Z20; Z21 2m / 3x 0,14mm2 PUR

Supply voltage range UB Ub           [V] 12... 35 12... 35
No-load supply current Iomax.  [mA] 10 10

Minimum operational current Im       [mA]
Operational current Ie        [mA] 200 200

Off-state current Ir         [mA]
Voltage drop Ud @ Ie  [V] 1,6 0,8

Time delay before availability tv         [ms]
Indicator [UB / Output]

Short circuit- overload-protection
Reverse polarity protection

Conformity EMC IEC 60947-5-2 : 2004 IEC 60947-5-2 : 2004
EEC-direct.

EMC IEC 61000-4-6 (Testlevel 3V) Functional errors may IEC 61000-4-6 (Testlevel 3V) Functional errors may 
occur in partition of working frequency 0.4-1.3 Mhz. occur in partition of working frequency 0.5-0.8 Mhz.

Associated  equipment SNG-###AC... SNG-###AC...
Additional functionality

Application
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0,1...3 M8 2..8 M18 2..8 M18

10
03

08

10
03

08

10
03

08

Typ / Type Typ / Type Typ / Type
SK1-3-M8-PNBS-VA/PTFE SK1-8-M18-PBS-PVC SK1-8-M18-PBS-PVC-Y2
SK1-3-M8-PNBO-VA/PTFE SK1-8-M18-PBO-PVC SK1-8-M18-PBO-PVC-Y2
SK1-3-M8-NNBS-VA/PTFE SK1-8-M18-NBS-PVC SK1-8-M18-NBS-PVC-Y2
SK1-3-M8-NNBO-VA/PTFE SK1-8-M18-NBO-PVC SK1-8-M18-NBO-PVC-Y2

NB B B
0,1...3 2... 8 2... 8

15 15 15
100 100 100
2 2 2

 -10... 70  -30... 60  -30... 60
15 [ -5... 55] 15 [ -5... 55] 15 [ -5... 55]

IP 65 IP 67 IP 67
75 d. c. 75 d. c. 75 d. c.

A: PTFE; B: V2A; C: POM A: PVC; B: PVC; C: PBT A: PVC; B: PVC; C: PA
DC13 DC13 DC13

2m / 3x 0,14mm2 PUR 2m / 3x 0,25mm2 PVC Z20; Z21
11...30 10... 35 10... 35

10 10 10

50 300 300

2 1,5 1,5

IEC 60947-5-2 : 2004 IEC 60947-5-2 : 2004 IEC 60947-5-2 : 2004

IEC 61000-4-6 (Testlevel 3V) Functional errors may IEC 61000-4-6 (Testlevel 3V) Functional errors may IEC 61000-4-6 (Testlevel 3V) Functional errors may 
occur in partition of working frequency 0.25-1.1 Mhz. occur in partition of working frequency 0.45-1.2 Mhz. occur in partition of working frequency 0.55-2 Mhz.
SNG-###AC... SNG-###AC... SNG-###AC...
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2..8 M18 2..8 M18

10
03

08

10
03

08

Typ / Type Typ / Type
SK1-8-M18-PBS-VA/PBT SK1-8-M18-PBS-VA/PBT-Y2
SK1-8-M18-PBO-VA/PBT SK1-8-M18-PBO-VA/PBT-Y2
SK1-8-M18-NBS-VA/PBT SK1-8-M18-NBS-VA/PBT-Y2
SK1-8-M18-NBO-VA/PBT SK1-8-M18-NBO-VA/PBT-Y2

Mounting [flush / nonflush] [ B / NB ] B B
Operating distance Sn       [mm] 2... 8 2... 8

Hysteresis H      [%SR] 15 15
Frequency of operating cycles f            [Hz] 100 100

Repeat accuracy R       [%SR] 2 2
Operating temperature range Ta           [C°]  -30... 70  -30... 70

Temperature drift [range] [%SR] 15 [ -5... 55] 15 [ -5... 55]
Protection class IP 67 IP 67

Rated insulation voltage Ui             [V] 75 d. c. 75 d. c.
Material of housing A: PBT; B: VA; C:PBT A: PBT; B: VA; C: PA
Utilisation category DC13 DC13

Connection 2m / 3x 0,25mm2 PVC Z20; Z21
Supply voltage range UB Ub           [V] 10... 35 10... 35

No-load supply current Iomax.  [mA] 10 10
Minimum operational current Im       [mA]

Operational current Ie        [mA] 300 300
Off-state current Ir         [mA]

Voltage drop Ud @ Ie  [V] 1,5 1,5
Time delay before availability tv         [ms]

Indicator [UB / Output]
Short circuit- overload-protection

Reverse polarity protection
Conformity EMC IEC 60947-5-2 : 2004 IEC 60947-5-2 : 2004

EEC-direct.

EMC IEC 61000-4-6 (Testlevel 3V) Functional errors may IEC 61000-4-6 (Testlevel 3V) Functional errors may 
occur in partition of working frequency 0.5-0.8 Mhz. occur in partition of working frequency 0.75-2.5 Mhz.

Associated  equipment SNG-###AC... SNG-###AC...
Additional functionality

Application
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2..10 22Ø 2..20 30Ø 1..20 M30

10
03

08

10
03

08

10
03

08

Typ / Type Typ / Type Typ / Type
SK1-10-22-PBS-VA/PVC SK1-20-30-PBX-VA/PBT SK1-20-M30-PBX-PBT
SK1-10-22-PBO-VA/PVC SK1-20-30-NBX-VA/PBT SK1-20-M30-NBX-PBT
SK1-10-22-NBS-VA/PVC
SK1-10-22-NBO-VA/PVC

B B B
2... 10 2... 20 1... 20

15 15 15
100 100 100
2 5 5

 -30... 60  -30... 70  -30... 70
20 [ -5... 55] 20 [ -5... 55] 20 [ -5... 55]

IP 67 A, B: IP 66 / IP 68; C: IP 64 A, B: IP 66 / IP 68; C: IP 64
75 d. c. 75 d. c. 75 d. c.

A: PVC; B: VA; C: PVC A: PBT; B: VA; C: PBT/PE A: PBT; B: PBT; C: PBT/PE
DC13 DC13 DC13

2m / 3x 0,25mm2 PVC 2m / 3x 0,34mm2 PUR 2m / 3x 0,34mm2 PUR

10... 35 10... 35 10... 35
10 <15 <15

300 300 300

1,5 1,8 1,8

IEC 60947-5-2 : 2004 IEC 60947-5-2 : 2004 IEC 60947-5-2 : 2004

IEC 61000-4-6 (Testlevel 3V) Functional errors may IEC 61000-4-6 (Testlevel 3V) Functional errors may IEC 61000-4-6 (Testlevel 3V) Functional errors may 
occur in partition of working frequency 0.5-0.8 Mhz. occur in partition of working frequency 0.15-2.5 Mhz. occur in partition of working frequency 0.15-2.5 Mhz.
SNG-###AC... SNG-###AC... SNG-###AC...
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1..20 M30 1..20 M30

10
03

08

10
03

08

Typ / Type Typ / Type
SK1-20-M30-PBX-PBT-Y2 SK1-20-M30-PBX-VA/PBT
SK1-20-M30-NBX-PBT-Y2 SK1-20-M30-NBX-VA/PBT

Mounting [flush / nonflush] [ B / NB ] B B
Operating distance Sn       [mm] 1... 20 1... 20

Hysteresis H      [%SR] 15 15
Frequency of operating cycles f            [Hz] 100 100

Repeat accuracy R       [%SR] 5 5
Operating temperature range Ta           [C°]  -30... 70  -30... 70

Temperature drift [range] [%SR] 20 [ -5... 55] 20 [ -5... 55]
Protection class A, B: IP 66 / IP 68; C: IP 64 A, B: IP 66 / IP 67; C: IP 64

Rated insulation voltage Ui             [V] 75 d. c. 75 d. c.
Material of housing A: PBT; B: PBT; C: PBT/PE A: PBT; B: VA; C: PBT/PE
Utilisation category DC13 DC13

Connection Z20; Z21 2m / 3x 0,34mm2 PUR

Supply voltage range UB Ub           [V] 10... 35 10... 35
No-load supply current Iomax.  [mA] <15 <15

Minimum operational current Im       [mA]
Operational current Ie        [mA] 300 300

Off-state current Ir         [mA]
Voltage drop Ud @ Ie  [V] 1,8 1,8

Time delay before availability tv         [ms]
Indicator [UB / Output]

Short circuit- overload-protection
Reverse polarity protection

Conformity EMC IEC 60947-5-2 : 2004 IEC 60947-5-2 : 2004
EEC-direct.

EMC IEC 61000-4-6 (Testlevel 3V) Functional errors may IEC 61000-4-6 (Testlevel 3V) Functional errors may 
occur in partition of working frequency 0.15-2.5 Mhz. occur in partition of working frequency 0.15-2.5 Mhz.

Associated  equipment SNG-###AC... SNG-###AC...
Additional functionality S / Ö      NO / NC S / Ö      NO / NC

Application
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1..20 M30 1..25 34Ø 1..25 34Ø

10
03

08

10
03

08

10
03

08

Typ / Type Typ / Type Typ / Type
SK1-20-M30-PBX-VA/PBT-Y2 SK1-25-34-PBX-PVC SK1-25-34-PBX-PVC-Y2
SK1-20-M30-NBX-VA/PBT-Y2 SK1-25-34-NBX-PVC SK1-25-34-NBX-PVC-Y2

B B B
1... 20 1... 25 1... 25

15 15 15
100 100 100
5 5 5

 -30... 70  -30... 60  -30... 60
20 [ -5... 55] 20 [ -5... 55] 20 [ -5... 55]

A, B: IP 66 / IP 67; C: IP 64 A, B: IP 66 / IP 68; C: IP 64 A, B: IP 66 / IP 68; C: IP 64
75 d. c. 75 d. c. 75 d. c.

A: PBT; B: VA; C: PBT/PE A: PVC; B: PVC; C: PBT/PE A: PVC; B: PVC; C: PBT/PE
DC13 DC13 DC13

Z20; Z21 2m / 3x 0,34mm2 PUR Z20; Z21
10... 35 10... 35 10... 35

<15 <15 <15

300 300 300

1,8 1,8 1,8

IEC 60947-5-2 : 2004 IEC 60947-5-2 : 2004 IEC 60947-5-2 : 2004

IEC 61000-4-6 (Testlevel 3V) Functional errors may IEC 61000-4-6 (Testlevel 3V) Functional errors may IEC 61000-4-6 (Testlevel 3V) Functional errors may 
occur in partition of working frequency 0.15-2.5 Mhz. occur in partition of working frequency 0.15-2.4 Mhz. occur in partition of working frequency 0.15-2.5 Mhz.
SNG-###AC... SNG-###AC... SNG-###AC...

S / Ö      NO / NC S / Ö      NO / NC S / Ö      NO / NC

6.11

AUDIN - 8, avenue de la malle - 51370 Saint Brice Courcelles - Tel : 03.26.04.20.21 - Fax : 03.26.04.28.20 - Web : http: www.audin.fr - Email : info@audin.fr



6 ±10% 22Ø/4 2..15 30Ø/4

10
03

08

10
03

08

Typ / Type Typ / Type
SK1-6F-22/4-PBS-VA/PTFE SK1-15-30/4-PBS-VA/PTFE

SK1-15-30/4-PBO-VA/PTFE
SK1-6F-22/4-NBS-VA/PTFE SK1-15-30/4-NBS-VA/PTFE

SK1-15-30/4-NBO-VA/PTFE

Mounting [flush / nonflush] [ B / NB ] B B
Operating distance Sn       [mm] 6... 10% 2... 15

Hysteresis H      [%SR] 15 15
Frequency of operating cycles f            [Hz] 100 100

Repeat accuracy R       [%SR] 2 2
Operating temperature range Ta           [C°]  -30... 70  -30... 70

Temperature drift [range] [%SR] 10 [ -5... 55] 10 [ -5... 55]
Protection class IP 67 IP 67

Rated insulation voltage Ui             [V] 75 d. c. 75 d. c.
Material of housing A: PTFE; B: V2A A:PTFE; B: V2A
Utilisation category DC13 DC13

Connection    2m / 3x 0,14 mm2 PUR    2m / 3x 0,14 mm2 PUR

Supply voltage range UB Ub           [V] 12... 30 10... 35
No-load supply current Iomax.  [mA] < 10 < 10

Minimum operational current Im       [mA]
Operational current Ie        [mA] 300 300

Off-state current Ir         [mA]
Voltage drop Ud @ Ie  [V] 0,8 0,8

Time delay before availability tv         [ms]
Indicator [UB / Output]

Short circuit- overload-protection
Reverse polarity protection

Conformity EMC IEC 60947-5-2 : 2004 IEC 60947-5-2 : 2004
EEC-direct.

EMC IEC 61000-4-6 (Testlevel 3V) Functional errors may IEC 61000-4-6 (Testlevel 3V) Functional errors may 
occur in partition of working frequency 0.15-0.6 Mhz. occur in partition of working frequency 0.15-1.7 Mhz.

Associated  equipment SNG-###AC... SNG-###AC...
Additional functionality

Application
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2..25 50Ø/10 2..25 50Ø/10 application notes

10
03

08

10
03

08

Typ / Type Typ / Type
SK1-25-50/10-XBX-POM SK1-25-50/10-XBX-POM-Y1

B B
2... 25 2... 25

20 20
50 50
2 2

 -30... 60  -30... 60
20 [ -5... 55] 20 [ -5... 55]

IP 67 IP 65
75 d. c. 75 d. c.
POM POM
DC13 DC13

2m / 3x 0,25mm2 PVC Z10; Z11
10... 30 10... 30

< 15 < 15

150 150

2 1,5

IEC 60947-5-2 : 2004 IEC 60947-5-2 : 2004

IEC 61000-4-6 (Testlevel 3V) Functional errors may IEC 61000-4-6 (Testlevel 3V) Functional errors may 
occur in partition of working frequency 0.55-1.6 Mhz. occur in partition of working frequency 0.55-1.6 Mhz.
SNG-###AC... SNG-###AC...

PNP / NPN PNP / NPN
S / Ö      NO / NC S / Ö      NO / NC
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 1...8 mm microBOX  1...8 mm microBOX

10
03

08

10
03

08

Typ / Type Typ / Type
SK1-8-34/16/8-PBS-PP SK1-8-34/16/8-PBS-PP-M2/Y1
SK1-8-34/16/8-PBO-PP SK1-8-34/16/8-PBO-PP-M2/Y1
SK1-8-34/16/8-NBS-PP SK1-8-34/16/8-NBS-PP-M2/Y1
SK1-8-34/16/8-NBO-PP SK1-8-34/16/8-NBO-PP-M2/Y1

Mounting [flush / nonflush] [ B / NB ] B B
Operating distance Sn       [mm] 1...8 1...8

Hysteresis H      [%SR] 15 15
Frequency of operating cycles f            [Hz] 100 100

Repeat accuracy R       [%SR] 5 5
Operating temperature range Ta           [C°]  -30... 70  -30... 70

Temperature drift [range] [%SR] 20 [ -5... 55] 20 [ -5... 55]
Protection class IP 67 IP 67

Rated insulation voltage Ui             [V] 75 d. c. 75 d. c.
Material of housing PP PP
Utilisation category DC13 DC13

Connection    2m / 3x 0,14 mm2 PUR 0,2m  / 3x 0,14mm2 PUR; Z10; Z11

Supply voltage range UB Ub           [V] 12... 30 12... 30
No-load supply current Iomax.  [mA] < 10 < 10

Minimum operational current Im       [mA] - -
Operational current Ie        [mA] 50 O.C. 50 O.C.

Off-state current Ir         [mA]
Voltage drop Ud @ Ie  [V] 1,5 1,5

Time delay before availability tv         [ms] < 100 < 100
Indicator [UB / Output]

Short circuit- overload-protection
Reverse polarity protection

Conformity EMC IEC 60947-5-2 : 2004 IEC 60947-5-2 : 2004
EEC-direct.

EMC IEC 61000-4-6 (Testlevel 3V) Functional errors may IEC 61000-4-6 (Testlevel 3V) Functional errors may 
occur in partition of working frequency 0.25-3 Mhz. occur in partition of working frequency 0.25-3 Mhz.

Associated  equipment SNG-###AC... SNG-###AC...
Additional functionality

Application
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6.15■ www.balluff.com

Packaging machine

Bulk material sensing through 

Leakage detection

Sensing small metal or plastic 
parts in a tube type feeder

Applications
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Capacitive Sensors
... new possibilities in object detection and level sensing
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1.03■ www.balluff.com

Overview

Capacitive Mini-sensors, SK
■ Housings in V2A/PTFE from Ø 4 mm
■ Flat disk form from Ø 18 mm  by only 2.5 mm high
■ Sensing distance adjustable on the amplifier
■ Variety of processing electronics available

Capacitive sensors for object detection, SK1-B
■ Housings made of metal or plastic
■ Compact sizes with potentiometer starting at Ø 6.5 mm
■ Disc sizes up to Ø 50 mm
■ Sensing distance up to 25 mm
■ Flush mounting
■ Connecting lead or plug connector

Capacitive sensors for level sensing, SK1-NB
■ Housings M12 and larger in metal, plastic and PTFE
■ Cable, connector and terminal versions available
■ Operating temperature up to 125 °C at 10 bar pressure rating
■ Dependable switching for granules, powders and liquids

Sensors for level sensing 
Capacitive smartLEVEL sensors, FSA
■ For aqueous media
■ No adjustment in standard application
■ Self-compensating
■ Through glass or plastic
■ Flush and non-flush versions

Sensors for level sensing 
Capacitive microBOX sensors
■ As sensors for object detection of in 

smartLEVEL technology
■ Compact housing design
■ Variety of mounting options
■ Mounting bracket included
■ Polypropylene housing
■ 3-D cable exit

Capacitive sensors – 
general description

Mini-sensors

Sensor amplifiers

Sensors for 
object detection

Sensors for 
level sensing

Sensors for level sensing, 
smartLEVEL-Technology

microLEVEL

microBOX

Analog sensor

Sensors for the high
temperature range

Sensor power packs

Accessories
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7.01■ www.balluff.com

Sensors for level sensing
Series SK1 0700/0750

■ Model with output stage from Ø–M12

■ Sensing distance adjustable

■ Non-flush mountable

■ Connecting lead, plug connector, 

 terminal connection

■ Housing plastic, metal, PTFE

DIN EN ISO 9001:2000
QA 05 100 1050

7.01 – 
7.12
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microLEVEL microLEVEL

10
03

08

10
03

08

Typ / Type Typ / Type
SK1-FS-MLM12-XDC-PSU SK1-FS-MLM12-XDC-PSU-Y1
SK1-FS-MLG1/4-XDC-PSU SK1-FS-MLG1/4-XDC-PSU-Y1
SK1-FS-MLNPT1/4-XDC-PSU SK1-FS-MLNPT1/4-XDC-PSU-Y1

Mounting [flush / nonflush] [ B / NB ] NB NB
Operating distance Sn       [mm] FS FS

Hysteresis H      [%SR]
Frequency of operating cycles f            [Hz] 5 5

Repeat accuracy R       [%SR]
Operating temperature range Ta           [C°]  -10... 70  -10... 70

Temperature drift [range] [%SR]
Protection class A : IP 68 / 10bar; B : IP 69K A : IP 68 / 10bar; B : IP 69K

Rated insulation voltage Ui             [V] 75 d. c. 75 d. c.
Material of housing PSU PSU
Utilisation category DC13 DC13

Connection 2m / 3x 0,34mm2 PUR Z10; Z11
Supply voltage range UB Ub           [V] 10... 35 10... 35

No-load supply current Iomax.  [mA] 20 20
Minimum operational current Im       [mA]

Operational current Ie        [mA] 50 / 50 XDC 50 / 50 XDC
Off-state current Ir         [mA]

Voltage drop Ud @ Ie  [V] 3 3
Time delay before availability tv         [ms] < 300 < 300

Indicator [UB / Output]
Short circuit- overload-protection

Reverse polarity protection
Conformity EMC IEC 60947-5-2 : 2004 IEC 60947-5-2 : 2004

EEC-direct.

EMC IEC 61000-4-6 (Testlevel 3V) Functional errors may IEC 61000-4-6 (Testlevel 3V) Functional errors may 
occur in partition of working frequency 0.5-0.8 Mhz. occur in partition of working frequency 0.5-0.8 Mhz.

Associated  equipment
Additional functionality

Application
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microLEVEL application notes 1..8 M12

10
03

08

10
03

08

Typ / Type Typ / Type
SK1-FS-MLRM12-XDC-PSU-Y1 SK1-8-M12-PNBS-PVC
SK1-FS-MLRG1/4-XDC-PSU-Y1 SK1-8-M12-PNBO-PVC
SK1-FS-MLRNPT1/4-XDC-PSU-Y1 SK1-8-M12-NNBS-PVC

SK1-8-M12-NNBO-PVC

NB NB
FS 1... 8

15
5 100

2
 -10... 70  -30... 60

15 [ -5... 55]
A : IP 68 / 10bar; B : IP 64 IP 65

75 d. c. 75 d. c.
PSU A. PVC; B: PVC; C: PVC
DC13 DC13

Z10; Z11 2m / 3x 0,14mm2 PUR

10... 35 12... 35
20 10

50 / 50 XDC 200

3 0,8
< 300

IEC 60947-5-2 : 2004 IEC 60947-5-2 : 2000

IEC 61000-4-6 (Testlevel 3V) Functional errors may IEC 61000-4-6 (Testlevel 3V) Functional errors may 
occur in partition of working frequency 0.5-0.8 Mhz. occur in partition of working frequency 0.45-2,9 Mhz.

SNG-###AC...
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1..6 M12 1..8 M12

10
03

08

10
03

08

Typ / Type Typ / Type
SK1-TM-6-M12/60-PNBS-PVC SK1-8-M12-PNBS-PVC-Y2
SK1-TM-6-M12/60-PNBO-PVC SK1-8-M12-PNBO-PVC-Y2
SK1-TM-6-M12/60-NNBS-PVC SK1-8-M12-NNBS-PVC-Y2
SK1-TM-6-M12/60-NNBO-PVC SK1-8-M12-NNBO-PVC-Y2

Mounting [flush / nonflush] [ B / NB ] NB NB
Operating distance Sn       [mm] 1... 6 1... 8

Hysteresis H      [%SR] 15 15
Frequency of operating cycles f            [Hz] 25 100

Repeat accuracy R       [%SR] 2 2
Operating temperature range Ta           [C°]  -30... 60  -30... 60

Temperature drift [range] [%SR] 15 [ -5... 55] 15 [ -5... 55]
Protection class IP 65 IP 65

Rated insulation voltage Ui             [V] 75 d. c. 75 d. c.
Material of housing A: PVC; B: PVC; C: PVC A: PVC; B: PVC; C: PA
Utilisation category DC13 DC13

Connection 2m / 3x 0,14mm2 PUR Z20; Z21
Supply voltage range UB Ub           [V] 13... 35 12... 35

No-load supply current Iomax.  [mA] 15 10
Minimum operational current Im       [mA]

Operational current Ie        [mA] 200 200
Off-state current Ir         [mA]

Voltage drop Ud @ Ie  [V] 0,8 0,8
Time delay before availability tv         [ms]

Indicator [UB / Output]
Short circuit- overload-protection

Reverse polarity protection
Conformity EMC IEC 60947-5-2 : 2004 IEC 60947-5-2 : 2004

EEC-direct.

EMC IEC 61000-4-6 (Testlevel 3V) Functional errors may 
occur in partition of working frequency 0.25-1,8 Mhz.

Associated  equipment SNG-###AC... SNG-###AC...
Additional functionality

Application
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1..8 M12 1..8 M12 1..8 M12

10
03

08

10
03

08

10
03

08

Typ / Type Typ / Type Typ / Type
SK1-8-M12-PNBS-VA/PTFE SK1-8-M12-PNBS-VA/PTFE-Y2 SK1-8-M12-PNBS-CPTFE
SK1-8-M12-PNBO-VA/PTFE SK1-8-M12-PNBO-VA/PTFE-Y2 SK1-8-M12-PNBO-CPTFE
SK1-8-M12-NNBS-VA/PTFE SK1-8-M12-NNBS-VA/PTFE-Y2 SK1-8-M12-NNBS-CPTFE
SK1-8-M12-NNBO-VA/PTFE SK1-8-M12-NNBO-VA/PTFE-Y2 SK1-8-M12-NNBO-CPTFE

NB NB NB
1... 8 1... 8 1... 8
15 15 15
100 100 100
2 2 2

 -30... 70  -30... 70  -30... 70
15 [ -5... 55] 15 [ -5... 55] 15 [ -5... 55]

IP 65 IP 65 IP 65
75 d. c. 75 d. c. 75 d. c.

A: PTFE; B: VA; C: POM A: PTFE; B: VA; C: PA A -G: PTFE
DC13 DC13 DC13

2m / 3x 0,14mm2 PUR Z20; Z21 2m / 3x 0,2mm2 PTFE

12... 35 12... 35 12... 35
10 10 10

200 200 200

0,8 0,8 0,8

LED int.

IEC 60947-5-2 : 2004 IEC 60947-5-2 : 2004 IEC 60947-5-2 : 2004

IEC 61000-4-6 (Testlevel 3V) Functional errors may IEC 61000-4-6 (Testlevel 3V) Functional errors may IEC 61000-4-6 (Testlevel 3V) Functional errors may 
occur in partition of working frequency 0.6-2 Mhz. occur in partition of working frequency 0.5-1.7 Mhz. occur in partition of working frequency 0.2-1.9 Mhz.
SNG-###AC... SNG-###AC... SNG-###AC...
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1..6 M12 2..15 M18

10
03

08

10
03

08

Typ / Type Typ / Type
SK1-TM-6-M12/63-PNBS-CPTFE SK1-15-M18-PNBS-PVC
SK1-TM-6-M12/63-PNBO-CPTFE SK1-15-M18-PNBO-PVC
SK1-TM-6-M12/63-NNBS-CPTFE SK1-15-M18-NNBS-PVC
SK1-TM-6-M12/63-NNBO-CPTFE SK1-15-M18-NNBO-PVC

Mounting [flush / nonflush] [ B / NB ] NB NB
Operating distance Sn       [mm] 1... 6 2... 15

Hysteresis H      [%SR] 15 15
Frequency of operating cycles f            [Hz] 25 100

Repeat accuracy R       [%SR] 2 2
Operating temperature range Ta           [C°]  -30... 60  -30... 60

Temperature drift [range] [%SR] 15 [ -5... 55] 15 [ -5... 55]
Protection class IP 65 IP 67

Rated insulation voltage Ui             [V] 75 d. c. 75 d. c.
Material of housing A -G: PTFE A: PVC; B: PVC; C: PBT
Utilisation category DC13 DC13

Connection 2m / 3x 0,2mm2 PTFE 2m / 3x 0,25mm2 PVC

Supply voltage range UB Ub           [V] 12... 35 10... 35
No-load supply current Iomax.  [mA] 10 10

Minimum operational current Im       [mA]
Operational current Ie        [mA] 200 300

Off-state current Ir         [mA]
Voltage drop Ud @ Ie  [V] 0,8 1,5

Time delay before availability tv         [ms]
Indicator [UB / Output] LED int.

Short circuit- overload-protection
Reverse polarity protection

Conformity EMC IEC 60947-5-2 : 2004 IEC 60947-5-2 : 2004
EEC-direct.

EMC IEC 61000-4-6 (Testlevel 3V) Functional errors may 
occur in partition of working frequency 0.6-5 Mhz.

Associated  equipment SNG-###AC... SNG-###AC...
Additional functionality

Application
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2..15 M18 2..15 M18 2..15 M18

10
03

08

10
03

08

10
03

08

Typ / Type Typ / Type Typ / Type
SK1-15-M18-PNBS-PVC-Y2 SK1-15-M18-PNBS-VA/PTFE SK1-15-M18-PNBS-VA/PTFE-Y2
SK1-15-M18-PNBO-PVC-Y2 SK1-15-M18-PNBO-VA/PTFE SK1-15-M18-PNBO-VA/PTFE-Y2
SK1-15-M18-NNBS-PVC-Y2 SK1-15-M18-NNBS-VA/PTFE SK1-15-M18-NNBS-VA/PTFE-Y2
SK1-15-M18-NNBO-PVC-Y2 SK1-15-M18-NNBO-VA/PTFE SK1-15-M18-NNBO-VA/PTFE-Y2

NB NB NB
2... 15 2... 15 2... 15

15 15 15
100 100 100
2 2 2

 -30... 60  -30... 70  -30... 70
15 [ -5... 55] 15 [ -5... 55] 15 [ -5... 55]

IP 67 IP 67 IP 67
75 d. c. 75 d. c. 75 d. c.

A: PVC B: PVC; C: PA A: PTFE; B: VA; C: POM A: PTFE; B: VA; C: PA
DC13 DC13 DC13

Z20; Z21 2m / 3x 0,25mm2 PVC Z20; Z21
10... 35 10... 35 10... 35

10 10 10

300 300 300

1,5 1,5 1,5

IEC 60947-5-2 : 2004 IEC 60947-5-2 : 2004 IEC 60947-5-2 : 2004

IEC 61000-4-6 (Testlevel 3V) Functional errors may IEC 61000-4-6 (Testlevel 3V) Functional errors may IEC 61000-4-6 (Testlevel 3V) Functional errors may 
occur in partition of working frequency 0.6-5 Mhz. occur in partition of working frequency 0.5-0.8 Mhz. occur in partition of working frequency 0.5-0.8 Mhz.
SNG-###AC... SNG-###AC... SNG-###AC...
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2..15 M18 1..30 M30

10
03

08

10
03

08

Typ / Type Typ / Type
SK1-15-M18-PNBS-CPTFE SK1-30-M30-PNBX-PBT
SK1-15-M18-PNBO-CPTFE SK1-30-M30-NNBX-PBT
SK1-15-M18-NNBS-CPTFE
SK1-15-M18-NNBO-CPTFE

Mounting [flush / nonflush] [ B / NB ] NB NB
Operating distance Sn       [mm] 2... 15 1... 30

Hysteresis H      [%SR] 15 15
Frequency of operating cycles f            [Hz] 100 100

Repeat accuracy R       [%SR] 2 5
Operating temperature range Ta           [C°]  -30... 70  -30... 70

Temperature drift [range] [%SR] 15 [ -5... 55] 15 [ -5... 55]
Protection class IP 67 A, B: IP 66 / IP 68; C: IP 64

Rated insulation voltage Ui             [V] 75 d. c. 75 d. c. 
Material of housing A-G : PTFE A: PBT; B: PBT; C: PBT/PE
Utilisation category DC13 DC13

Connection 2m / 3x 0,2mm2 PTFE 2m / 3x 0,34mm2 PUR

Supply voltage range UB Ub           [V] 10... 35 10... 35
No-load supply current Iomax.  [mA] 10 15

Minimum operational current Im       [mA]
Operational current Ie        [mA] 300 300

Off-state current Ir         [mA]
Voltage drop Ud @ Ie  [V] 1,5 1,8

Time delay before availability tv         [ms]
Indicator [UB / Output] LED int.

Short circuit- overload-protection
Reverse polarity protection

Conformity EMC IEC 60947-5-2 : 2004 IEC 60947-5-2 : 2004
EEC-direct.

EMC IEC 61000-4-6 (Testlevel 3V) Functional errors may IEC 61000-4-6 (Testlevel 3V) Functional errors may 
occur in partition of working frequency 0.45-3.5 Mhz. occur in partition of working frequency 0.15-4.1 Mhz.

Associated  equipment SNG-###AC... SNG-###AC...
Additional functionality S / Ö      NO / NC

Application
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1..30 M30 1..30 M30 1..30 M30

10
03

08

10
03

08

10
03

08

Typ / Type Typ / Type Typ / Type
SK1-30-M30-PNBX-PBT-Y2 SK1-30-M30-PNBX-VA/PTFE SK1-30-M30-PNBX-VA/PTFE-Y2
SK1-30-M30-NNBX-PBT-Y2 SK1-30-M30-NNBX-VA/PTFE SK1-30-M30-NNBX-VA/PTFE-Y2

NB NB NB
1... 30 2... 30 1... 30

15 15 15
100 100 100
5 5 5

 -30... 70  -30... 70  -30... 70
15 [ -5... 55] 15 [ -5... 55] 15 [ -5... 55]

A, B: IP 66 / IP 68; C: IP 64 A, B: IP 66 / IP 67; C: IP 64 A, B: IP 66 / IP 67; C: IP 64
75 d. c. 75 d. c. 75 d. c.

A: PBT; B: PBT; C: PBT/PE A: PTFE; B: VA; C: PBT/PE A. PTFE; B: VA; C: PBT/PE
DC13 DC13 DC13

Z20; Z21 2m / 3x 0,34mm2 PUR Z20; Z21
10... 35 10... 35 10... 35

15 15 15

300 300 300

1,8 1,8 1,8

IEC 60947-5-2 : 2004 IEC 60947-5-2 : 2004 IEC 60947-5-2 : 2004

IEC 61000-4-6 (Testlevel 3V) Functional errors may IEC 61000-4-6 (Testlevel 3V) Functional errors may IEC 61000-4-6 (Testlevel 3V) Functional errors may 
occur in partition of working frequency 0.15-4.1 Mhz. occur in partition of working frequency 0.15-4.1 Mhz. occur in partition of working frequency 0.15-4.1 Mhz.
SNG-###AC... SNG-###AC... SNG-###AC...

S / Ö      NO / NC S / Ö      NO / NC S / Ö      NO / NC
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2..30 M30 DC
M18
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Typ / Type Typ / Type
SK1-30-M30-PNBS-CPTFE SK1-HT125-FS-JM18-PS-VA/PTFE
SK1-30-M30-PNBO-CPTFE SK1-HT125-FS-JM18-PO-VA/PTFE
SK1-30-M30-NNBS-CPTFE SK1-HT125-FS-JM18-NS-VA/PTFE
SK1-30-M30-NNBO-CPTFE SK1-HT125-FS-JM18-NO-VA/PTFE

Mounting [flush / nonflush] [ B / NB ] NB
Operating distance Sn       [mm] 2... 30

Hysteresis H      [%SR] 10
Frequency of operating cycles f            [Hz] 100 5

Repeat accuracy R       [%SR] 2
Operating temperature range Ta           [C°]  -30... 70  -30... 125 [-30... 100]LED

Temperature drift [range] [%SR] 15 [ -5... 55]
Protection class IP 67 IP 67 / IP 68 - 10 bar

Rated insulation voltage Ui             [V] 75 d. c. 75 d. c. 
Material of housing A-G : PTFE A: Al-Druckguss; B: V2A; C: PTFE
Utilisation category DC13 DC13

Connection 2m / 3x 0,2mm2 PTFE Klemmen
Supply voltage range UB Ub           [V] 10... 35 10... 35

No-load supply current Iomax.  [mA] 10 10
Minimum operational current Im       [mA]

Operational current Ie        [mA] 300 100
Off-state current Ir         [mA] 200

Voltage drop Ud @ Ie  [V] 1,5 2,7
Time delay before availability tv         [ms]

Indicator [UB / Output] LED int. LED int.
Short circuit- overload-protection

Reverse polarity protection
Conformity EMC IEC 60947-5-2 : 2004 IEC 60947-5-2 : 2004

EEC-direct.

EMC IEC 61000-4-6 (Testlevel 3V) Functional errors may IEC 61000-4-6 (Testlevel 3V) Functional errors may 
occur in partition of working frequency 0.15-4.1 Mhz. occur in partition of working frequency 2.3-19.2 Mhz.

Associated  equipment SNG-###AC...  MA-M18/###/10-V2A
Additional functionality

Application

7.10
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DC
JR 3/8

DC
J3/8NPTF application notes

10
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08
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Typ / Type Typ / Type
SK1-HT125-FS-JR3/8-PS-VA/PTFE SK1-HT125-FS-J3/8NPTF-PS-VA/PTFE
SK1-HT125-FS-JR3/8-PO-VA/PTFE SK1-HT125-FS-J3/8NPTF-PO-VA/PTFE
SK1-HT125-FS-JR3/8-NS-VA/PTFE SK1-HT125-FS-J3/8NPTF-NS-VA/PTFE
SK1-HT125-FS-JR3/8-NO-VA/PTFE SK1-HT125-FS-J3/8NPTF-NO-VA/PTFE

5 5

 -30... 125 [-30... 100]LED  -30... 125 [-30... 100]LED

IP 67 / IP 68 - 10 bar IP 67 / IP 68 - 10 bar
75 d. c. 75 d. c.

A: Al-Druckguss; B: V2A; C: PTFE A: Al-Druckguss; B: V2A; C: PTFE
DC13 DC13

Klemmen Klemmen
10... 35 10... 35

10 10

100 100
200 200
2,7 2,7

LED int. LED int.

IEC 60947-5-2 : 2004 IEC 60947-5-2 : 2004

IEC 61000-4-6 (Testlevel 3V) Functional errors may IEC 61000-4-6 (Testlevel 3V) Functional errors may 
occur in partition of working frequency 2.4-19.2 Mhz. occur in partition of working frequency 0.5-0.8 Mhz.
 MA-M18/###/10-V2A  MA-M18/###/10-V2A
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7.12

Applications

Sensor for level sensing
Flange mounting

Min-Max control
Powder, granulate, 
sand, etc.

Leak monitoring
Oil sump
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7.13■ www.balluff.com

Sensors for level sensing
smartLEVEL-Technology

Series SK1-FSA 0710

■ For aqueous media

■ No adjustment in standard application

■ Self-compensating

■  Through glass or plastic walls

■  Versions for flush and non-flush 

mounting

DIN EN ISO 9001:2000
QA 05 100 1050

7.13 – 
7.22
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Ø7x52 application notes

10
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08

SK1-FSA-D7B9/52-PNBS-CPTFE
SK1-FSA-D7B9/52-PNBO-CPTFE
SK1-FSA-D7B9/52-NNBS-CPTFE
SK1-FSA-D7B9/52-NNBO-CPTFE

Mounting [flush / nonflush] [ B / NB ] NB
Operating distance Sn       [mm] FSA

Hysteresis H      [%SR]  - 
Frequency of operating cycles f            [Hz] 10

Repeat accuracy R       [%SR]  - 
Operating temperature range Ta           [C°] 5...100

Temperature drift [range] [%SR]  - 
Protection class IP 66 / A: IP 68

Rated insulation voltage Ui             [V] 75 d. c.
Material of housing A-B: PTFE
Utilisation category DC13

Connection 2m / 3x 0,2mm2 PTFE

Supply voltage range UB Ub           [V] 10... 30
No-load supply current Iomax.  [mA] < 10

Minimum operational current Im       [mA] -
Operational current Ie        [mA] 50 O.C.

Off-state current Ir         [mA] < 10
Voltage drop Ud @ Ie  [V] < 1,5

Time delay before availability tv         [ms] < 100
Indicator [UB / Output]

Short circuit- overload-protection
Reverse polarity protection +/- UB

Conformity EMC IEC 60947-5-2 : 2004
EEC-direct.

EMC IEC 61000-4-6 (Testlevel 3V) Functional errors may 
occur in partition of working frequency 1-14.1 Mhz.

Associated  equipment
Additional functionality

Application
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microLEVEL microLEVEL application notes
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08

10
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08

Typ / Type Typ / Type
SK1-FSA-MLM12-XDC-PSU SK1-FSA-MLM12-XDCS-PSU
SK1-FSA-MLG1/4-XDC-PSU SK1-FSA-MLG1/4-XDCS-PSU
SK1-FSA-MLNPT1/4-XDC-PSU SK1-FSA-MLNPT1/4-XDCS-PSU

NB NB
FSA FSA

5 100

 -10... 105  -10... 105

A : IP 68 / 10bar; B : IP 69K A : IP 68 / 10bar; B : IP 69K
75 d. c. 75 d. c.

PSU PSU
DC13 DC13

2m / 3x 0,34mm2 PUR 2m / 3x 0,34mm2 PUR

10... 35 10... 35
20 20

50 / 50 XDC 50 / 50 XDC

3 3
< 300 < 300

IEC 60947-5-2 : 2004 IEC 60947-5-2 : 2004

IEC 61000-4-6 (Testlevel 3V) Functional errors may IEC 61000-4-6 (Testlevel 3V) Functional errors may 
occur in partition of working frequency 1.95-13.1 Mhz. occur in partition of working frequency 1.95-13.1 Mhz.
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microLEVEL application notes

10
03

08

Typ / Type
SK1-FSA-MLM12-XDC-PSU-Y1
SK1-FSA-MLG1/4-XDC-PSU-Y1
SK1-FSA-MLNPT1/4-XDC-PSU-Y1

Mounting [flush / nonflush] [ B / NB ] NB
Operating distance Sn       [mm] FSA

Hysteresis H      [%SR]
Frequency of operating cycles f            [Hz] 5

Repeat accuracy R       [%SR]
Operating temperature range Ta           [C°]  -10... 105

Temperature drift [range] [%SR]
Protection class A : IP 68 / 10bar; B : IP 69K

Rated insulation voltage Ui             [V] 75 d. c.
Material of housing PSU
Utilisation category DC13

Connection Z10; Z11
Supply voltage range UB Ub           [V] 10... 35

No-load supply current Iomax.  [mA] 20
Minimum operational current Im       [mA]

Operational current Ie        [mA] 50 / 50 XDC
Off-state current Ir         [mA]

Voltage drop Ud @ Ie  [V] 3
Time delay before availability tv         [ms] < 300

Indicator [UB / Output]
Short circuit- overload-protection

Reverse polarity protection
Conformity EMC IEC 60947-5-2 : 2004

EEC-direct.

EMC IEC 61000-4-6 (Testlevel 3V) Functional errors may 
occur in partition of working frequency 2.1-13.5 Mhz.

Associated  equipment
Additional functionality

Application
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microLEVEL M18 M18
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Typ / Type Typ / Type Typ / Type
SK1-FSA-MLRM12-XDC-PSU-Y1 SK1-FSA-M18-PNBS-PVC SK1-FSA-M18-PNBS-PVC-Y1
SK1-FSA-MLRG1/4-XDC-PSU-Y1 SK1-FSA-M18-PNBO-PVC SK1-FSA-M18-PNBO-PVC-Y1
SK1-FSA-MLRNPT1/4-XDC-PSU-Y1 SK1-FSA-M18-NNBS-PVC SK1-FSA-M18-NNBS-PVC-Y1

SK1-FSA-M18-NNBO-PVC SK1-FSA-M18-NNBO-PVC-Y1

NB NB NB
FSA FSA FSA

5 2 2

 -10... 105  -10... 60  -10... 60

A : IP 68 / 10bar; B : IP 64 A, B: IP 66 / IP 68; C: IP 64 A, B: IP 66 / IP 68; C: IP 64
75 d. c. 75 d. c. 75 d. c.

PSU A: PVC; B: PVC; C: PBT A: PVC; B: PVC; C: PVC
DC13 DC13 DC13

Z10; Z11 2m / 3x 0,25mm2 PVC Z10; Z11
10... 35 10... 35 10... 35

20 20 20

50 / 50 XDC 300 300

3 1,8 1,8
< 300

IEC 60947-5-2 : 2004 IEC 60947-5-2 : 2004 IEC 60947-5-2 : 2004

IEC 61000-4-6 (Testlevel 3V) Functional errors may IEC 61000-4-6 (Testlevel 3V) Functional errors may IEC 61000-4-6 (Testlevel 3V) Functional errors may 
occur in partition of working frequency 2.1-13.5 Mhz. occur in partition of working frequency 2.65-14.9 Mhz. occur in partition of working frequency 2.65-11 Mhz.

SNG-###AC... SNG-###AC...
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M18 M30
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Typ / Type Typ / Type
SK1-FSA-M18-PNBS-CPTFE SK1-FSA-M30-PNBX-PBT
SK1-FSA-M18-PNBO-CPTFE SK1-FSA-M30-NNBX-PBT
SK1-FSA-M18-NNBS-CPTFE
SK1-FSA-M18-NNBO-CPTFE

Mounting [flush / nonflush] [ B / NB ] NB NB
Operating distance Sn       [mm] FSA FSA

Hysteresis H      [%SR]
Frequency of operating cycles f            [Hz] 2 2

Repeat accuracy R       [%SR]
Operating temperature range Ta           [C°]  -10... 60  -10... 60

Temperature drift [range] [%SR]
Protection class A, B: IP 66 / IP 68; D: IP 64 A, B: IP 66 / IP 68; C: IP 64

Rated insulation voltage Ui             [V] 75 d. c. 75 d. c.
Material of housing A-G : PTFE A: PBT; B: PBT; C: PBT/PE
Utilisation category DC13 DC13

Connection 2m / 3x 0,2mm2 PTFE 2m / 3x 0,34mm2 PUR

Supply voltage range UB Ub           [V] 10... 35 10... 35
No-load supply current Iomax.  [mA] 20 20

Minimum operational current Im       [mA]
Operational current Ie        [mA] 300 300

Off-state current Ir         [mA]
Voltage drop Ud @ Ie  [V] 1,8 1,8

Time delay before availability tv         [ms]
Indicator [UB / Output] LED int.

Short circuit- overload-protection
Reverse polarity protection

Conformity EMC IEC 60947-5-2 : 2004 IEC 60947-5-2 : 2004
EEC-direct.

EMC IEC 61000-4-6 (Testlevel 3V) Functional errors may IEC 61000-4-6 (Testlevel 3V) Functional errors may 
occur in partition of working frequency 2.65-11 Mhz. occur in partition of working frequency 1.15-14.9 Mhz.

Associated  equipment SNG-###AC... SNG-###AC...
Additional functionality S / Ö      NO / NC

Application

7.18

AUDIN - 8, avenue de la malle - 51370 Saint Brice Courcelles - Tel : 03.26.04.20.21 - Fax : 03.26.04.28.20 - Web : http: www.audin.fr - Email : info@audin.fr



M30 M30 application notes
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Typ / Type Typ / Type
SK1-FSA-M30-PNBX-PBT-Y2 SK1-FSA-M30-PNBS-CPTFE
SK1-FSA-M30-NNBX-PBT-Y2 SK1-FSA-M30-PNBO-CPTFE

SK1-FSA-M30-NNBS-CPTFE
SK1-FSA-M30-NNBO-CPTFE

NB NB
FSA FSA

2 2

 -10... 60  -10... 60

A, B: IP 66 / IP 68; C: IP 64 A, B: IP 66 / IP 68; D: IP 64
75 d. c. 75 d. c.

A: PBT; B: PBT; C: PBT/PE A-G : PTFE
DC13 DC13

Z20; Z21 2m / 3x 0,2mm2 PTFE

10... 35 10... 35
20 20

300 300

1,8 1,8

LED int.

IEC 60947-5-2 : 2004 IEC 60947-5-2 : 2004

IEC 61000-4-6 (Testlevel 3V) Functional errors may IEC 61000-4-6 (Testlevel 3V) Functional errors may 
occur in partition of working frequency 1.15-14.9 Mhz. occur in partition of working frequency 1.15-14.9 Mhz.
SNG-###AC... SNG-###AC...

S / Ö      NO / NC
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50Ø/10 50Ø/10
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Typ / Type Typ / Type
SK1-FSA-50/10-PBX-POM SK1-FSA-50/10-PBS-CPTFE
SK1-FSA-50/10-NBX-POM SK1-FSA-50/10-PBO-CPTFE

SK1-FSA-50/10-NBS-CPTFE
SK1-FSA-50/10-NBO-CPTFE

Mounting [flush / nonflush] [ B / NB ] B B
Operating distance Sn       [mm] FSA FSA

Hysteresis H      [%SR]
Frequency of operating cycles f            [Hz] 2 2

Repeat accuracy R       [%SR]
Operating temperature range Ta           [C°]  -10... 60  -10... 60

Temperature drift [range] [%SR]
Protection class IP 67 IP 67

Rated insulation voltage Ui             [V] 75 d. c. 75 d. c.
Material of housing POM A-C : PTFE
Utilisation category DC13 DC13

Connection 2m / 3x 0,25mm2 PVC 2m / 3x 0,2mm2 PTFE

Supply voltage range UB Ub           [V] 10... 35 10... 35
No-load supply current Iomax.  [mA] 20 20

Minimum operational current Im       [mA]
Operational current Ie        [mA] 300 300

Off-state current Ir         [mA]
Voltage drop Ud @ Ie  [V] 1,8 1,8

Time delay before availability tv         [ms]
Indicator [UB / Output] LED int.

Short circuit- overload-protection
Reverse polarity protection

Conformity EMC IEC 60947-5-2 : 2004 IEC 60947-5-2 : 2004
EEC-direct.

EMC IEC 61000-4-6 (Testlevel 3V) Functional errors may IEC 61000-4-6 (Testlevel 3V) Functional errors may 
occur in partition of working frequency 0.8-9.8 Mhz. occur in partition of working frequency 0.8-9.8 Mhz.

Associated  equipment SNG-###AC... SNG-###AC...
Additional functionality S / Ö      NO / NC

Application
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microBOX microBOX application notes
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Typ / Type Typ / Type
SK1-FSA-34/16/8-PBS-PP SK1-FSA-34/16/8-PBS-PP-M2/Y1
SK1-FSA-34/16/8-PBO-PP SK1-FSA-34/16/8-PBO-PP-M2/Y1
SK1-FSA-34/16/8-NBS-PP SK1-FSA-34/16/8-NBS-PP-M2/Y1
SK1-FSA-34/16/8-NBO-PP SK1-FSA-34/16/8-NBO-PP-M2/Y1

B B
FSA FSA

2 2
5 5

 -30... 70  -30... 70

IP 67 IP 67
75 d. c. 75 d. c.

PP PP
DC13 DC13

   2m / 3x 0,14 mm2 / PUR 0,2m  / 3x 0,14mm2 PUR; Z10; Z11

12... 30 12... 30
< 10 < 10

- -
50 O.C. 50 O.C.

1,5 1,5
< 100 < 100

IEC 60947-5-2 : 2004 IEC 60947-5-2 : 2004

IEC 61000-4-6 (Testlevel 3V) Functional errors may IEC 61000-4-6 (Testlevel 3V) Functional errors may 
occur in partition of working frequency 0.85-8.3 Mhz. occur in partition of working frequency 0.85-8.3 Mhz.
SNG-###AC... SNG-###AC...
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7.22

Applications

Coolant monitoring in 
industrial saw

Fill level monitoring of 
holding tank for polishing 
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Capacitive Sensors
... new possibilities in object detection and level sensing
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1.03■ www.balluff.com

Overview

Capacitive Mini-sensors, SK
■ Housings in V2A/PTFE from Ø 4 mm
■ Flat disk form from Ø 18 mm  by only 2.5 mm high
■ Sensing distance adjustable on the amplifier
■ Variety of processing electronics available

Capacitive sensors for object detection, SK1-B
■ Housings made of metal or plastic
■ Compact sizes with potentiometer starting at Ø 6.5 mm
■ Disc sizes up to Ø 50 mm
■ Sensing distance up to 25 mm
■ Flush mounting
■ Connecting lead or plug connector

Capacitive sensors for level sensing, SK1-NB
■ Housings M12 and larger in metal, plastic and PTFE
■ Cable, connector and terminal versions available
■ Operating temperature up to 125 °C at 10 bar pressure rating
■ Dependable switching for granules, powders and liquids

Sensors for level sensing 
Capacitive smartLEVEL sensors, FSA
■ For aqueous media
■ No adjustment in standard application
■ Self-compensating
■ Through glass or plastic
■ Flush and non-flush versions

Sensors for level sensing 
Capacitive microBOX sensors
■ As sensors for object detection of in 

smartLEVEL technology
■ Compact housing design
■ Variety of mounting options
■ Mounting bracket included
■ Polypropylene housing
■ 3-D cable exit

Capacitive sensors – 
general description

Mini-sensors

Sensor amplifiers

Sensors for 
object detection

Sensors for 
level sensing

Sensors for level sensing, 
smartLEVEL-Technology

microLEVEL

microBOX

Analog sensor

Sensors for the high
temperature range

Sensor power packs

Accessories
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8.01■ www.balluff.com

Analog sensor
Series SK1-A 0800

■ Measuring range 0...8 mm adjustable

■ Flush mounting

■ Output signal current 4...20 mA

■ Housing M18

DIN EN ISO 9001:2000
QA 05 100 1050

8.01 – 
8.04
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0..8 M18 application notes
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Typ / Type
SK1-A-8-M18-4I20-B-VA/PBT

Mounting [flush / nonflush] [ B / NB ] B
Operating distance Sn       [mm] 0... 8

Hysteresis H      [%SR]
Frequency of operating cycles f            [Hz] 100

Repeat accuracy R       [%SR] 0,05mm
Operating temperature range Ta           [C°] 10... 55

Temperature drift [range] [%SR] 10[10... 55]
Protection class IP 67

Rated insulation voltage Ui             [V] 75 d. c. 
Material of housing A: PBT; B: VA; C: PVC
Utilisation category

Connection 2m / 3x 0,25mm2 PVC

Supply voltage range UB Ub           [V] 12... 35
No-load supply current Iomax.  [mA] 17

Minimum operational current Im       [mA]
Operational current Ie        [mA] 4... 20

Off-state current Ir         [mA]
Voltage drop Ud @ Ie  [V]

Time delay before availability tv         [ms]
Indicator [UB / Output] Duo-LED

Short circuit- overload-protection
Reverse polarity protection

Conformity EMC IEC 60947-5-2 : 2004
EEC-direct.

EMC IEC 61000-4-6 (Testlevel 3V) Functional errors may 
occur in partition of working frequency 1.2 Mhz.

Associated  equipment
Additional functionality

Application
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8.03■ www.balluff.com

Function principle

The functional principle behind 
the capacitive analog position 
pickup is similar to that of a 
capacitive proximity switch. It 
detects objects which are within 
its response range without 
touching them. The function 
is based on the effect on the 
electric field in the vicinity of 
its “active sensor surface”.
The basic structure of the sensor 
consists of an oscillator, a demo-
dulator, the linearization net-
work and the controlled current 
source.

Fig. 8.01

The criteria for an analog evalu-
ation are the material properties, 
the size of the object involved, 
and its distance from the “active 
sensor surface”. For objects 
deviating from the standard 
target, the maximum working 
distance is reduced 
(see Fig. 8.06 on page 8.04).
In actual operation, the optimum 
calibration to be performed from 
the rear of the housing over 
a trimming potentiometer is 
signaled to the user by the ad-
jacent LED. As a further special 
feature, this LED also signals if 
the load impedance at the out-
put is too high or non-existent.

Applications

The capacitive analog sensor makes linear evaluation of a position 
for the first time; as soon as an object is located within the sensor’s 
measuring range, a precise output current is produced.
The uses shown represent only a fraction of the multifaceted 
application options provided by the capacitive analog sensor.

Functional principle

Advantages of the capacitive 
analog pickup
The capacitive analog sensor 
scans objects without contact. 
This means that the object 
scanned is not subjected to any 
mechanical wear and tear. Nor 
do colors and surface rough-
nesses have any negative effect 
on the measured result.
In the case of differing object 
materials, the output signal 
deviates from the standard 
output signal of 4...20 mA, and 
can be returned by a simple-
to-perform user calibration pro-
cedure to the standard output 
signal.

Material selection Measuring nonmetallic coating 
thicknesses

Product thickness monitoring Height measurement

Determining diameters Static/dynamic movement

Registering radial runout Concentricity and eccentricity

Axial and radial runout deviation Monitoring fit
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Error messages

The analog sensor automatically detects 
whether the load impedance connected has 
been too generously dimensioned.
In this case, proper function of the sensor is 
no longer guaranteed, since the behavior of 
the output signal is no longer proportional to 
the distance from the object. An operating 
error of this type is indicated by the fl ashing 
calibration display.
To check the sensor for proper function, 
the following two tests should be performed:
– Object located as close as 0 mm to the  

object: signal LED permanently lit up
green.

– Object outside the response range of 
the sensor: signal LED permanently lit up 
orange.

If these two tests have given the above 
results, the load impedance selected is okay. 
If these two tests produce different LED dis-
plays, this indicates impermissible operating 
conditions. An error analysis can be perfor-
med using the table below (Fig. 8.05).

Fig. 8.05

If the signal LED is permanently fl ashing 
(even if the output has been short-circuited 
to ground), this means that there is a cable 
break. In this case, check the cable between 
sensor and evaluation device, and replace 
it if necessary.

Material correction table
The measuring ranges reduced due to 
different material properties can be taken 
from the following table (Fig. 8.06)

Fig. 8.06

Material Thickness Measuring range  Reduction- 
 d / mm S / mm IA / mA factor

Steel ST-37 1.5 0...8 4...20 /

Brass Ms 1.5 0...8 4...20 /

Water    /

Polyvinyl chloride  4.0 0...2.8 4...20 0.35

(PVC) 6.0 0...3.25  0.41

Acrylic 8.0 0...3.45  0.47

(PMMA) 12.0 0...3.75  0.47

Hard paper 6.5 0...5.5 4...20 0.69

Foamed PVC 3 0...1.75 6.5...20 0.22

 6 0...2 5.7...20 0.25

 Distance Display Meaning of Display
 Sensor-
 Object    

 0 mm red flashing calibration too low/RL too high

 0 mm green flashing calibration okay/RL too high

 0 mm orange flashing calibration too high/RL too high

 0 mm red steady calibration too low/RL?

 0 mm green steady calibration okay/RL?

 0 mm orange steady calibration too high/RL?

 >11 mm orange flashing calibration?/RL too high

 <11 mm orange steady calibration?/RL okay

Calibration

When performing measurements on objects 
with a low relative dielectric coeffi cient 
(εr < 10), it is possible to calibrate the sensor 
to match the specifi c material properties 
involved (Fig. 8.02) or the size of the object in 
order to maintain the full output signal range 
(4...20 mA).

Fig. 8.02

For this purpose, the object in question is 
held against the sensor (distance S = 0 mm) 
and the trimming potentiometer (which can 
be operated from the rear of the sensor) 
adjusted until the signal LED lights up green. 
While performing the calibration proce-
dure, make sure that the object is lying fl ush 
against the sensor surface and that there is 
no other object (which might disturb the 
procedure) located directly behind the object 
in the direct extension of the active sensor 
surface. If the signal LED lights up red, turn 
the trimming potentiometer to the right 
(clockwise); when this LED lights up orange, 
turn it to the left. The sensor has now been 
calibrated to match the properties of the new 
object.

This calibration procedure ensures that the 
sensor will always supply the full output 
signal range as long as the size of the object 
is suffi cient and the object possesses a 
relative dielectric coeffi cient still allowing 
evaluation. In the case of objects with insuffi -
cient dielectric coeffi cient or insuffi cient size, 
the signal range is restricted. Objects with a 
relative dielectric coeffi cient εr of about 1 or 
objects which are too small will not cause 
the output signal to alter. 

For appropriate reduction factors in depen-
dence on the object properties involved, 
please consult the table of Fig. 8.06.

If the sensor has to be used for material 
selection in a particular application, the 
calibration can be dispensed with if the 
trimming potentiometer has not been adjust 
after delivery. The as-delivered condition is 
calibration on ST-37 target.

Determining the load impedance

Mathematical determination of the max. 
permissible value for load impedance RL

RL = [(40 X UB /V)-200] Ω
with UB /V = 12...35 VDC

Please note:
Care must be taken to ensure that the load 
impedance is made up of the line impedance 
RZL and the actual load impedance RL. The 
sum of these two impedance values must 
be within the impedance range mentioned 
above.

Graphical determination of the 
maximum permissible load impedance
Fig. 8.03 shows the diagram used for 
determining permissible load impedance 
values RL in dependence on the sensor 
supply voltage UB.

Fig. 8.03

Dimensioning example
(Fig. 8.04)
Application data: UB = 24 V
To fi nd: possible impedance range for load 
impedance.

Fig. 8.04

How to proceed:
Move vertically upwards from the defi ned 
supply voltage value UB to obtain an 
intersection point with the load impedance 
limit curve. The maximum permissible value 
for load impedance RL can now be read 
off on the Y-axis at the height of this inter-
section point. The minimal value for load 
impedance RL is always 0 Ω. You will thus 
obtain a permissible load impedance range 
of 0...760 Ω for the supply voltage value 
mentioned above.

Functional principle

forbidden range

forbidden range

Polyester
Thickness

Melamine laminate
Thickness 2 mm

PVC

AUDIN - 8, avenue de la malle - 51370 Saint Brice Courcelles - Tel : 03.26.04.20.21 - Fax : 03.26.04.28.20 - Web : http: www.audin.fr - Email : info@audin.fr



9.01■ www.balluff.com

Sensors for the high
temperature range

Series SK-HT 0900

■ Ambient temperature up to 180 °C 

 and up to 250 °C

■  Housing M18, M30 and 3/8" 

in V2A/PTFE

■ Connection sensor lead with 

 plug connector

■ Non-flush mountable

■ Adjustment using sensor 

 amplifiers 0400

DIN EN ISO 9001:2000
QA 05 100 1050

9.01 – 
9.03
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1..10 M18 1..20 M30

19
03

08

19
03

08

Typ / Type Typ / Type
SK-HT250-10-M18-NB-VA/PTFE SK-HT250-20-M30-NB-VA/PTFE

Mounting [flush / nonflush] [ B / NB ] NB NB
Operating distance Sn       [mm] 1... 10 1... 20

Hysteresis H      [%SR] 15 15
Frequency of operating cycles f            [Hz]

Repeat accuracy R       [%SR] 2 2
Operating temperature range Ta           [C°]  -180... 250  -180...250

Temperature drift [range] [%SR]
Protection class IP 66 / IP 54 IP 66 / IP 54

Rated insulation voltage Ui             [V]
Material of housing A: PTFE; B: V2A; C: PTFE/MS/Cr A: PTFE; B: V2A; C: PTFE/MS/Cr
Utilisation category

Connection SLK-HT SLK-HT
Supply voltage range UB Ub           [V]

No-load supply current Iomax.  [mA]
Minimum operational current Im       [mA]

Operational current Ie        [mA]
Off-state current Ir         [mA]

Voltage drop Ud @ Ie  [V]
Time delay before availability tv         [ms]

Indicator [UB / Output]
Short circuit- overload-protection

Reverse polarity protection
Conformity EMC IEC 60947-5-2 : 2004 IEC 60947-5-2 : 2004

EEC-direct.

EMC IEC 61000-4-6 (3V) Functional errors may occur in IEC 61000-4-6 (3V) Functional errors may occur in
frequency range 0.25-0.6 Mhz (sensor grounded) frequency range 0.25-0.6 Mhz (sensor grounded)

Associated  equipment SLK-HT SLK-HT
Additional functionality

Application

9.02

AUDIN - 8, avenue de la malle - 51370 Saint Brice Courcelles - Tel : 03.26.04.20.21 - Fax : 03.26.04.28.20 - Web : http: www.audin.fr - Email : info@audin.fr



AUDIN - 8, avenue de la malle - 51370 Saint Brice Courcelles - Tel : 03.26.04.20.21 - Fax : 03.26.04.28.20 - Web : http: www.audin.fr - Email : info@audin.fr



12.01■ www.balluff.com

Sensor power packs
Series SNG 1200

■ Clamps housing width 22.5 mm

■ Quick-mount

■ Relay output

■ Supply voltage 230 VAC or 115 VAC

■ Sensor input PNP and NPN

■ Min-Max control

DIN EN ISO 9001:2000
QA 05 100 1050

12.01 – 
12.03
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DC application notes

10
03

08

Typ / Type
SNG-230AC/24DC-T
SNG-115AC/24DC-T

Mounting [flush / nonflush] [ B / NB ]
Operating distance Sn       [mm]

Hysteresis H      [%SR]
Frequency of operating cycles f            [Hz] 10

Repeat accuracy R       [%SR]
Operating temperature range Ta           [C°]  -30... 70

Temperature drift [range] [%SR]
Protection class IP 40 / 20 IP 20

Rated insulation voltage Ui             [V]
Material of housing Makrolon 8020, 2800
Utilisation category

Connection Klemmen
Supply voltage range UB Ub           [V] 230 (115) V 40... 60 Hz

No-load supply current Iomax.  [mA] 20 / 40
Minimum operational current Im       [mA]

Operational current Ie        [mA] 380VAC / 250VDC / 8A 
Off-state current Ir         [mA]

Voltage drop Ud @ Ie  [V]
Time delay before availability tv         [ms]

Indicator [UB / Output]
Short circuit- overload-protection

Reverse polarity protection
Conformity EMC IEC 60947-5-2 : 2004

EEC-direct. 73/23

EMC

Associated  equipment
Additional functionality 50ms...30s

50ms...30s

Application

12.02
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DC application notes

10
03

08

Typ / Type
SNG-230AC-MINMAX
SNG-115AC-MINMAX

Mounting [flush / nonflush] [ B / NB ]
Operating distance Sn       [mm]

Hysteresis H      [%SR]
Frequency of operating cycles f            [Hz] 5

Repeat accuracy R       [%SR]
Operating temperature range Ta           [C°]  -30... 70

Temperature drift [range] [%SR]
Protection class IP 40 / 20 IP 20

Rated insulation voltage Ui             [V]
Material of housing Makrolon 8020, 2800
Utilisation category

Connection Klemmen
Supply voltage range UB Ub           [V] 230 (115) V 40... 60 Hz

No-load supply current Iomax.  [mA] 20 / 40
Minimum operational current Im       [mA]

Operational current Ie        [mA] 380VAC / 250VDC / 8A 
Off-state current Ir         [mA]

Voltage drop Ud @ Ie  [V]
Time delay before availability tv         [ms]

Indicator [UB / Output]
Short circuit- overload-protection

Reverse polarity protection
Conformity EMC IEC 60947-5-2 : 2004

EEC-direct. 73/23

EMC

Associated  equipment
Additional functionality Min Sensor: 0,2 s / 5s

Max-Sensor: 0,2s / 5s
INIT-set-up

Application

12.03
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Accessories
Series 1300

■ Mounting blocks

■ Plugs

■ Connection leads

■ Threaded adapters

DIN EN ISO 9001:2000
QA 05 100 1050

13.01 – 
13.05
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Typ / Type Typ / Type
MB-18 Z10
MB-22
MB-30 Z11
MB-34

Mounting [flush / nonflush] [ B / NB ]
Operating distance Sn       [mm]

Hysteresis H      [%SR]
Frequency of operating cycles f            [Hz]

Repeat accuracy R       [%SR]
Operating temperature range Ta           [C°]  -30... 60  -30... 70

Temperature drift [range] [%SR]
Protection class

Rated insulation voltage Ui             [V]
Material of housing PVC PUR
Utilisation category

Connection 2m / 3x 0,14mm2 PUR

Supply voltage range UB Ub           [V]
No-load supply current Iomax.  [mA]

Minimum operational current Im       [mA]
Operational current Ie        [mA]

Off-state current Ir         [mA]
Voltage drop Ud @ Ie  [V]

Time delay before availability tv         [ms]
Indicator [UB / Output]

Short circuit- overload-protection
Reverse polarity protection

Conformity EMC
EEC-direct.

EMC

Associated  equipment
Additional functionality

Application

13.02
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application notes

10
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08
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08

Typ / Type Typ / Type
Z20 SL-YA-M20

Z21

 -30... 70  -30... 70

PUR A: PA; B: PUR

2m / 3x 0,34mm2 PUR 0,2m / 3x 0,14mm2 PUR

General note:
Application notes not available. Please follow the 
general requirements given in the product catalog.

Notes:

13.03
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Typ / Type Typ / Type
MA-M18/M30/10-VA MSA-MLM12/M18x1-VA
MA-M18/M32/10-VA MSA-MLM12/G1/2-VA
MA-M18/R1/10-VA

Mounting [flush / nonflush] [ B / NB ]
Operating distance Sn       [mm]

Hysteresis H      [%SR]
Frequency of operating cycles f            [Hz]

Repeat accuracy R       [%SR]
Operating temperature range Ta           [C°]

Temperature drift [range] [%SR]
Protection class

Rated insulation voltage Ui             [V]
Material of housing A: V2A;C: O-Ring  V2A
Utilisation category

Connection
Supply voltage range UB Ub           [V]

No-load supply current Iomax.  [mA]
Minimum operational current Im       [mA]

Operational current Ie        [mA]
Off-state current Ir         [mA]

Voltage drop Ud @ Ie  [V]
Time delay before availability tv         [ms]

Indicator [UB / Output]
Short circuit- overload-protection

Reverse polarity protection
Conformity EMC

EEC-direct.

EMC

Associated  equipment
Additional functionality

Application

13.04
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Typ / Type
Y2-M16

Mounting [flush / nonflush] [ B / NB ]
Operating distance Sn       [mm]

Hysteresis H      [%SR]
Frequency of operating cycles f            [Hz]

Repeat accuracy R       [%SR]
Operating temperature range Ta           [C°]  -30... 70

Temperature drift [range] [%SR]
Protection class

Rated insulation voltage Ui             [V]
Material of housing PA / MS/Ni
Utilisation category

Connection 0,2m / 3x 0,25mm2 PVC

Supply voltage range UB Ub           [V]
No-load supply current Iomax.  [mA]

Minimum operational current Im       [mA]
Operational current Ie        [mA]

Off-state current Ir         [mA]
Voltage drop Ud @ Ie  [V]

Time delay before availability tv         [ms]
Indicator [UB / Output]

Short circuit- overload-protection
Reverse polarity protection

Conformity EMC
EEC-direct.

EMC

Associated  equipment
Additional functionality

Application

General note:
Application notes not available. Please follow the 
general requirements given in the product catalog.

Notes:

13.05
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Argentinien
Nortécnica S.R.L
103 – Heredia 638
B1672BKD
Villa Lynch – San Martin
Pcia. de Buenos Aires
Tel. +54 11 47573129
Fax +54 11 47571088
info@nortecnica.com.ar

Australien
Balluff-Leuze Pty. Ltd.
12 Burton Court
Bayswater VIC 3153
Tel. +61 3 97204100
Fax +61 3 97382677
marketing@balluff.com.au

Belgien
Balluff bvba
Interleuvenlaan 62, Zone 2
3001 Leuven
Tel. +32 16 397800
Fax +32 16 397809
info.be@balluff.de

Brasilien
Balluff Controles 
Elétricos Ltda.
Rua Francisco Foga, 25
Distrito Industrial
CEP 13280.000 
Vinhedo – Sao Paulo
Tel. +55 19 38769999
Fax +55 19 38769990
balluff@balluff.com.br

Bulgarien
BPS AG
41, Nedelcho Bonchev Str.
1528 Sofi a
Tel. +359 2 97814444
Fax +359 2 9609896
rayko.belopitov@bps.bg

Chile
Balluff Controles
Elétricos Ltda.
Brasilien

China
Balluff (Shanghai) Trading 
Co. Ltd.
Room 337, Xinxing Building
2005 Yanggao Rd. North
200131 Shanghai
Tel. +86 21 51698788, 
50899970
Fax +86 21 22818067, 
50899975
info@balluff.com.cn

Dänemark
Balluff ApS
Åbogade 15
8200 Århus N
Tel. +45 70 234929
Fax +45 70 234930
info.dk@balluff.dk

Finnland
Murrelektronik Oy
Koukkukatu 1
15700 Lahti
Tel. +358 3 8824000
Fax +358 3 8824040
myynti@murrelektronik.fi 

Frankreich
Balluff SAS
ZI Nord de Torcy-Bat 3
Rue des Tanneurs – BP 48
77201 Marne La Vallée 
Cedex 1 
Tel. +33 1 64111990
Fax +33 1 64111991
info@balluff.fr

Griechenland
Getil S.A.
Industrial Electrical Equip-
ment
Head Offi ce
10 km O.N.R.
57008 Thessaloniki – Kilkis
Tel. +30 2310 784062, 
784068
Fax +30 2310 784889
info@getil.gr

Großbritannien
Balluff Ltd.
4 Oakwater Avenue, 
Cheadle Royal Business Park,
Cheadle,
Cheshire SK8 3SR
Tel. +44 161 437 1234
Fax +44 161 436 5951
sales@balluff.co.uk

Hongkong
Sensortech Company
No. 43, 18th Street
Hong Lok Yuen,
Tai Po, NT
Tel. +852 26510188
Fax +852 26510388
sensortech@netvigator.com

Indien
Balluff India
405 Raikar Chambers
Deonar Village Road,
Govandi,
Mumbai 400088
Tel. +91 22 67551646/7
Fax +91 22 67973257/8
balluff@balluff.co.in

Indonesien
PT. Multiguna Cemerlang
Bumi Serpong Damai 
Sektor XI
Multipurpose Industrial 
Building
Block H 3-31
Serpong Tangerang
15314 Jawa Barat 
Tel. +62 21 75875555 
Fax +62 21 75875678
info@multiguanacemerlang.com

Iran
Iran Technical Supply Co.
Apt. #14, 3rd Floor, No. 141
North Sohrevardi Ave.
Teheran 15589
Tel. +98 21 8763731
Fax +98 21 8769536
info@itsco-ir.com

Israel
Ancitech Ltd.
21 Haorgim St. 21b
Industrial Zone
Holon 58857
Tel. +972 3 5568351
Fax +972 3 5569278
moshe@ancitech.com

Italien
Balluff Automation S.R.L.
Via Morandi 4
10095 Grugliasco, Torino
Tel. +39 11 3150711
Fax +39 11 3179665, 
3170140
info.italy@balluff.de

Japan
Balluff Co., Ltd.
Ishikawa Bldg. 2nd Fl.
1-5-5 Yanagibashi, Taito-Ku
Tokyo 111-0052
Tel. +81 03 5833-5440
Fax +81 03 5833-5441
info.jp@balluff.jp

Kanada
Balluff Canada Inc.
2840 Argentia Road, Unit 2
Mississauga, Ontario
L5N 8G4
Tel. +1 905 816-1494
Toll-free 1-8 00-927-9654
Fax +1 905 816-1411
balluff.canada@balluff.ca

Kolumbien
Balluff Controles
Elétricos Ltda.
Brasilien

Korea
Mahani Electric Co. Ltd.
792-7 Yeoksam-Dong
Kangnam-Gu, Seoul
Post code: 135-080
Tel. +82 2 21943300
Fax +82 2 21943397
yskim@balluff.co.kr

Kroatien
HSTEC d.d.
Zagrebacka 100
23000 Zadar
Tel. +385 23 205-405
Fax +385 23 205-406
info@hstec.hr

Malaysia
Sumber Engineering (M) 
Sdn. Bhd. 20T 558 Jalan 
Subang 6 
077 Persiaran Subang, 
Sungai Penaga Industrial 
Parc
47500 Subang Jaya, 
Selangor
Tel. +60 3 56334227
Fax +60 3 56334239
alvin@balluff.com.sg

Mexiko
Balluff de México S.A. de C.V.
Prol. Av. Luis M. Vega #109
Col. Ampliación Cimatario
C.P. 76030
Queretaro, Qro.
Tel. +52 442 2124882, 
2243583, 2243171
Fax +52 442 2140536
balluff.mexico@balluff.com

Niederlande
Balluff B.V.
Kempenlandstraat 11H
5262 GK Vught
Tel. +31 73 6579702
Fax +31 73 6579786
info.nl@balluff.nl

Norwegen
Primatec as
Lillesandsveien 44
4877 Grimstad
Tel. +47 37 258700
Fax +47 37 258710
post@primatec.no

Österreich
Gebhard Balluff 
VertriebsGmbH 
Industriestraße B16
2345 Brunn am Gebirge
Tel. +43 2236 32521-0
Fax +43 2236 32521-46
sensor@balluff.at

Philippinen
Technorand Sales 
Corporation
803 Wilshire Annapolis Plaza,
No. 11 Annapolis Street, 
San Juan 
Metro Manila 1500
Tel. +63 2 7245006/7
Fax +63 2 7245010, 
7165986
techno@compass.ph

Polen
Balluff Sp. z o.o.
ul. Muchoborska 16
54-424 Wroclaw
Tel. +48 71 7876820, 
3384929
Fax +48 71 3384930
balluff@balluff.pl

Portugal
LA2P Lda.
Rua Teofi lo Braga, 156 A
Escrit. F – Edifi cio S. 
Domingos
Cabeco Do Mouro
2785-122 S. Domingos De Rana
Tel. +351 21 4447070
Fax +351 21 4447075
la2p@la2p.pt

Rumänien
East Electric s.r.l.
256 Basarabia Blvd.
030352 Bucuresti
Tel. +40 31 4016301
Fax +40 31 4016302
offi ce@eastelectric.ro

Russland
Balluff OOO
M. Kaluzhskaja Str. 15 
Building 17, Offi ce 500
119071 Moscow
Tel. +7 495 78071-94/-96
Fax +7 495 78071-97
balluff@balluff.ru

Schweden
Balluff AB
Industrivägen 2
43361 Sävedalen
Tel. +46 31 3408630
Fax +46 31 3409431
info.se@balluff.se
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Unternehmenssitze

Deutschland
Balluff GmbH
Schurwaldstraße 9
73765 Neuhausen a.d.F.
Tel. +49 7158 173-0
Fax +49 7158 5010
balluff@balluff.de
www.balluff.com 

SIE SENSORIK
Industrie-Elektronik GmbH
Großer Stellweg 13b
68519 Viernheim
Deutschland
Tel. +49 6204 7058-0
Fax +49 6204 7058-10
info@sie-sensorik.de

Schweiz
Balluff Sensortechnik AG
Riedstrasse 6
8953 Dietikon
Tel. +41 43 3223240
Fax +41 43 3223241
sensortechnik@balluff.ch

Serbien und Montenegro
ENEL d.o.o.
Vasilja Pavlovica 10
1400 Valjevo
Tel. +381 14 291160, 
291161, 293620, 293621
Fax +381 14 244641
enelva@ptt.yu

Singapur
Balluff Asia Pte. Ltd.
BLK 1004 Toa Payoh
Ind. Park
Lorong 8, #03-1489
Singapore 319076
Tel. +65 62524384
Fax +65 62 52 90 60
balluff@balluff.com.sg

Slowakische Republik
Balluff Slovakia s.r.o.
Jána Bottu 4
97401 Banská Bystrica
Tel. +421 48 4148386/87
Fax +421 48 4148369
sekretariat@balluff.sk

Slowenien
Senzorji SB d.o.o 
Proizvodnja, 
trgovina in storitve d.o.o
ulica Kirbisevih 53a
2204 Miklavz na Dravskem 
polju
Tel. +386 2 6290300
Fax +386 2 6290302
sp.elektronika@siol.net

Spanien
Balluff S.L.
Edifi cio Forum SCV, 2o, 2a

Carretera Sant Cugat a Rubi
Km1, 40-50
08190 Sant Cugat del Vallés
Barcelona
Tel. +34 93 5441313
Fax +34 93 5441312
info@balluff.es

Südafrika
Retron cc
P.O. Box 39448
Bramley, 2018
Tel. +27 11 7860553
Fax +27 11 4408275
info@retron.co.za

Taiwan
Canaan Electric Corp.
6F-5, No. 63 Sec. 2 
Chang An East Road
Taipei
Tel. +886 22 5082331
Fax +886 22 5084744
canaan1@ms15.hinet.net

Thailand
Compomax Co. Ltd.
16 Soi Ekamai 4, 
Sukhumvit 63 Rd.
Prakanongnua, Vadhana,
Bangkok 10110
Tel. +66 2 7269595
Fax +66 2 7269800
info@compomax.co.th

Tschechische Republik
Balluff CZ, s.r.o
Pelušková 1400
198 00 Praha 9 – Kyje
Tel./Fax +420 281 940099
Fax +420 281 940066
cz@balluff.cz

Türkei
Balluff Sensor Otomasyon
Sanayi Ve Ticaret Ltd. Sti.
Perpa Ticaret Is Merkezi
A Blok, Kat 1-2-3
No: 0013-0014
34381 Okmeydani/Istanbul
Tel. +90 212 3200411 
Fax +90 212 3200416
mega@megateknik.com

Ukraine
Micronlogistic 
37, Promyischlennaya St.
Odessa, 65031
Tel. +380 482 7781278
Fax +380 482 358760
logistic@micron.odessa.ua

NPP Kompel OOO
Pr. Lenina 56 Offi ce 314
61072 Kharkiv
Tel. +380 577 586047
Fax +380 577 176869
kompel@online.kharkiv.com

Ungarn
Balluff Elektronika Kft.
Pápai út. 55.
8200 Veszprém
Tel. +36 88 421808
Fax +36 88 423439
saleshu@balluff.hu

Balluff Elektronika Kft.
Vihar utca 22.
1221 Budapest
Tel. +36 1 4820002
Fax +36 88 442622
saleshu@balluff.hu

USA
Balluff Inc.
8125 Holton Drive
Florence, 
Kentucky 41042-0937
Tel. +1 859 727-2200,
Toll-free 1-800-543-8390
Fax +1 859 727-4823
balluff@balluff.com

Venezuela
Balluff Controles
Elétricos Ltda.
Brasilien

Weißrussland
Balluffzentrum OOO.
Prospekt Nezavisimosti 185
Anlage 19, Offi ce 1
220125 Minsk
Tel. +375 17 2181713, 
2181739
Fax +375 17 2181798, 
2838940
balluff@nsys.by
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Additional accessories can be found in 
the Internet, our "Accessories" catalog or 
the "Object Detection" catalog“.

Accessories – optimized for every automation task

Connectors

Splitter Boxes

Active Splitter Boxes

IO-Link

Inductive Transmission 
Systems Remote

BUS Systems

Wireless

Electrical Devices

Fasteners

Mounting System

Industrial Networking 
and Connectivity

Mechanical Accessories

■ www.sie-sensorik.de
■ www.balluff.com
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Company

Name
Department

Street

Postal code/city

Fax +49 6204 7058-10

Phone

Fax +49 7158 173-299

Mechanical Line
Mechanical Multiple and Single Position Switches
Mechanical Multiple and Single Position Switches to DIN EN 60204-1/VDE 0113
Mechanical Multiple and Single Position Switches with positive opening
Mechanical Multiple Position Switches with quick-change plunger unit
Inductive single and multiple position switches
Inductive single and multiple position switches with extended switching distance
Mechanical wireless position switches
Mixed Assembly Multiple Position Switches

Sensor Line
Inductive Sensors DC 3-/4-wire
Inductive Sensors DC 2-wire
Inductive Sensors AC/DC
Inductive Sensors with special properties
Sensors for Pneumatic Cylinders
Magnetic Field Sensors
Capacitive Sensors

Linear Position Sensing
Micropulse® Transducer BTL Profi le Series
Micropulse® Transducer BTL AT Series
Micropulse® Transducer BTL Rod-Style Series
Micropulse® Transducer BTL Compact Rod Series
Micropulse® processors, BUS interfaces
Magnetic Linear Encoder System BML
Incremental and Absolute Encoders BDG/BRG
Inductive Linear Displacement system BIW
Inductive Distance Sensors BAW
Magnetoinductive Linear Position Sensors BIL
Photoelectric Distance Sensors BOD

Industrial Identifi cation
Industrial RFID Systems BIS C
Industrial RFID Systems BIS L
Industrial RFID Systems BIS M
Industrial RFID Systems BIS S
Vision Sensor BVS

Industrial Networking and Connectivity
Connectors BKS
Splitter Boxes BSB
Valve Connectors BNI
IO-Link
Remote Inductive Transmission Systems
BUS Systems
Wireless
Electrical Devices

Photoelectric Line
Diffuse energetic with front- and background suppression
Retro-refl ective sensors
Through-beam sensors (emitter/receiver)
Fiber optic systems
Slot sensors
Optical Window Sensors
Light Grids
Contrast Sensors
Luminescence Sensors
Color Sensors
Photoelectric Distance Sensors

Mechanical Accessories
Attachments
Mounting System BMS

CD-ROM Full Line

Please check and return by fax!

DVD-ROM Full Line with 3D data

Object Detection

Linear Position Sensing

Industrial Identifi cation

Industrial Networking and Connectivity

Mechanical Accessories

We also offer a summary of 
our full line on CD-ROM or 
DVD-ROM!
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Balluff GmbH
Schurwaldstrasse 9
73765 Neuhausen a.d.F.
Germany
Phone +49 7158 173-0
Fax +49 7158 5010
balluff@balluff.de

Object Detection

Linear Position Sensing

Industrial Identifi cation

Industrial Networking and Connectivity

Mechanical Accessories

SIE SENSORIK
Industrie-Elektronik GmbH
Großer Stellweg 13b
68519 Viernheim
Germany
Phone +49 6204 7058-0
Fax +49 6204 7058-10
info@sie-sensorik.de

www.sie-sensorik.de
www.balluff.com
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