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Radar based motion detector module
DescriptionDescription

Typical areas of application
•	 Level measurement, sanitary applications
•	 Distance and speed measurement
•	 Alarm and safety applications
•	 OEM applications in automotive

Characteristic features
•	 universal HF-module (K-Band Transceiver), 

without NF-Signal amplifier
•	 innovative Radar operating principle:  

high sensitivity on slightest movement
•	 ideal for motion alarm unit: invisible mounting,  

safe against vandalism
•	 optimized PHEMT-Oscillator with low current consumption,  

mono (single channel) operation
•	 separate sending and receiving antenna for maximum sensitivity
•	 fulfils ETSI-standard
•	 very small outline dimensions

Description
The Radar module has been developed to cater for majority of the 
requirements which are meant for  door openers, alarm and safety sys-
tems, control of machines, sanitary rooms and up to games and sport 
devices. The module is suitable for a wide variety of applications, in 
which movement or presence has to be registered and based on this, 
the switching process is to be affected.
Unlike the passive infrared motion alarm unit, which only registers ob-
ject at a temperature difference with respect to the background, the 
radar module responds to all movements in the direction of the sensor. 
With this, the movement sensitivity is extremely high, even smallest 
movements nearly up to the stand still state is recognized, because of 
which the modules are also very well suitable for presence alarm units.
Radar module works through many materials, e.g. plastics, hence van-
dalism safe, hidden installation is possible.
The module supplies an unamplified mixer signal, which must treated 
in a subsequent amplifier,  before it can be evaluated by means of a 
comparator or a micro-controller. The electronics module as HF-sub 
assembly is meant for assembling into customised projects.

Motion alarm Module
Operating voltage VCC 4.75 ... 5.25 V
Supply current 30 ... 40 mA
Operating temperature -20 ... +60 °C
Pulse length 10 µs
Sending frequency 24.000 ... 24.250 GHz
Output power 16 dBm
Temperature Drift -1 MHz / °C

Antenna characteristics Horizontal 70 ° (azimuth) 
Vertikal 70 ° (elevation)

Side lobe 
suppression

Horizontal 13° (azimuth) 
Vertikal 13° (elevation)

IF output voltage
(DC Offset) -300 ... +300 mV

IF signal voltage (AC) Approx. 300 µV
Dimensions 25,0 x 25,0 x 12,7 mm
Art. No.
Motion alarm Module          IPM-170
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Radar based motion detector module
Operation
The radar module comprises of a highly integrated radar sensor with 
sending and receiving part as well as a push-pull mixer. Careful circuit 
layout and selection of suitable components guarantees the fact that 
the module complies with the requirements of European ETSI stan-
dard.
Radar based motion alarm units work as per the Doppler principle: 
the electromagnetic waves in the microwave range are reflected from 
the object and superimposed over a sending signal by a mixer in the 
module. Therefore, the frequency of signal originating at the mixer out-
put is proportional to the speed: 44 Hz corresponding to a movement 
speed of approx. 1 km/h. The amplitude of the signal is an outcome of 
the size of the object and its distance to the sensor.

While PIR sensors react very insensitively to movements in straight 
direction, the radar sensor shows its highest sensitivity here. On the 
other hand, radar sensors are more insensitive to circu-lar movements 
around the sensor, while the PIR sensors clearly possesses the high-
est sensitivity here. Therefore, in modern safety related applica-tions, 
the PIR sensors and radar sensors are effectively combined.

The signal voltage at output of the mixer is still very low, in the maxi-
mum order of approx. 300 µV. Therefore, a subsequent amplifier is 
required with defined bandwidth (approx. 20 ... 900 Hz) which brings 
the signal to a useful level, which can be then further evaluated over 
a micro-controller. Application circuits for this are available on request, 
alternatively modules with integrated amplifiers are also available.

Handling recommendations
The sensor is susceptible to ESD danger due to wrong handling. How-

ever, the regular precautions for CMOS circuits are suf-
ficient during handling of the component. Touching the 
signal outputs should be avoided, before the module is 
assembled on the circuit board.

The use of a multimeter for resistance measurement between the con-
nection pins can lead to damage of the module.
The proximity of fluorescent lamps can lead to incorrect triggering. 
Hence, the module should not be installed in direct proximity of fluores-
cent lamps. This effect can be suppressed by introducing a 100 Hz notch 
filter in the ensuing electronics.

Because of its type of construction, the module is sensitive to sound im-
pacts. Just mounting over the pins is not sufficient, the module should 
also be mechanically further secured.

Pin Function
1 Operating voltage 4.75 ... 5.25 V
2 Signal output
3 Ground

Connection

Antenna diagram
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