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Bulletin No. SRU

Doppler Ranging Sensor Heads

 FEATURES
	High sensitivity
	Low 1/f noise 
	Circular polarized waveform
	Low harmonic and spurious emission 
	Temperature and vibration qualified
	Compact size
	Low cost and volume production

	Automotive Radar
	Doppler Ranging Radar

 APPLICATIONS

SSRU series ranging sensor heads are designed for long range distance detection where the sensitivity is essential. 
The SRU series ranging sensors are used for moving target (where Doppler shift is presented) distance detection. The 
technology key is to utilize a single side band up-converter (modulator) to generate a second frequency in addition to 
its master frequency. By comparing the returned signals from the target caused by these two frequencies, the ranging 
(distance) information of the target can be extracted. 

Four configurations are offered for special applications. The single channel versions are used for speed and distance 
sensing only while dual channel versions are offered for speed, distance and direction sensing. In addition, dual 
antenna versions are offered for high power version to eliminate the limited TX/RX isolation problems due to the diplexer. 
The single antenna versions are constructed with a high performance horn antenna or lens corrected antenna, a linear to 
circular polarizer and T/R diplexer, a single side band up-converter or modulator, a balanced mixer or an I-Q mixer and an 
amplifier and a high performance Gunn oscillator. The deviation of the dual antenna versions is that an additional antenna 
is used and no diplexer is required. The low 1/f noise mixer diodes and high performance oscillator enhance the detection 
sensitivity at low IF frequency and circular polarization waveform improves reception ability for various Radar targets. 

Standard products are offered at 35.0 GHz, while other frequency bands are available upon request.

 DESCRIPTION SRU Series

          

Specify Model Number:  SRU – CF BW IF PP - XY        

Example:  A dual channel, dual antenna sensor with center frequency 35 GHz, antenna beamwidth 12 degrees, TX input frequency 2 MHz and output power 30 dBm, the model number is 
SRU-35120230-DD.

Center Frequency in GHz

TX IF Frequency in MHz

TX Output Power in dBm

“1” for Single Antenna, “D” for Dual Antenna

Antenna 3 dB Beamwidth
Use “NA” for NO Antenna

“0” for Single Channel, “D” for Dual Channel
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Bulletin No. SRU

Doppler Ranging Sensor Heads

 STANDARD MODELS

Typical Specifications (Single Channel)
Parameters SRU-35NA9910-01 SRU-35NA9927-0D
RF Frequency 35.000 GHz 35.000 GHz
Transmitter output power +10 dBm (typical) 0 to 100 MHz (Min)
Transmitter IF Bandwidth 0 to 100 MHz (Min) 12 dB
Receiver conversion loss  6 dB (typical) 6 dB (typical)
RX IF bandwidth   DC to 100 MHz (minimum) DC to 100 MHz (minimum)
Antenna 3 dB beamwidth To be specified by customer To be specified by customer (30 Degrees or wider)
Antenna side lob level To be specified by customer To be specified by customer
Polarization Right hand circular Right hand circular
TX and RX isolation   20 dB (minimum) 80 dB (minimum)
∆F/∆T -0.40 MHz/∆C (maximum) -0.40 MHz/∆C (maximum)
∆P/∆T  -0.04 dB/∆C (maximum) -0.04 dB/∆C (maximum)
Oscillator DC bias   +5.0 V / 250 mA (typical) +5.0 V / 250 mA (typical)
Amplifier DC bias  +8.0 V / 250 mA (typical) +8.0 V / 650 mA (typical)
Operation temperature  -40 to +85 ∆C  -40 to +85 ∆C

Note: The standard model is offered with out antenna. Specify the antenna by type, 3 dB beamwidth and gain. 
The output power other than shown is available. Consult factory for your detailed requirements.

Typical Specifications (Dual Channel)
Parameters SRU-35NA9910-D1 SRU-35NA9927-DD
RF Frequency 35.000 GHz 35.000 GHz
Transmitter output power +10 dBm (typical) +27 dBm (typical)
Transmitter IF Bandwidth 0 to 100 MHz (Min) 0 to 100 MHz (Min)
Receiver conversion loss  10 dB (typical) 10 dB (typical)
RX IF bandwidth   DC to 100 MHz (minimum) DC to 100 MHz (minimum)
Antenna 3 dB beamwidth To be specified by customer To be specified by customer (30 Degrees or wider)
Antenna side lob level To be specified by customer To be specified by customer
Polarization Right hand circular Right hand circular
TX and RX isolation   20 dB (minimum) 80 dB (minimum)
∆F/∆T -0.40 MHz/∆C (maximum) -0.40 MHz/∆C (maximum)
∆P/∆T -0.04 dB/∆C (maximum) -0.04 dB/∆C (maximum)
Oscillator DC bias   +5.0 V / 250 mA (typical) +5.0 V / 250 mA (typical)
Amplifier DC bias +8.0 V / 250 mA (typical) +8.0 V / 650 mA (typical)
Operation temperature -40 to +85 ∆C -40 to +85 ∆C
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Bulletin No. SRU

Doppler Ranging Sensor Heads

 FEATURES
	High sensitivity
	Low 1/f noise 
	Circular polarized waveform
	Low harmonic and spurious emission 
	Temperature and vibration qualified
	Compact size
	Low cost and volume production

	Automotive Radar
	Doppler Ranging Radar

 APPLICATIONS

SSRU series ranging sensor heads are designed for long range distance detection where the sensitivity is essential. 
The SRU series ranging sensors are used for moving target (where Doppler shift is presented) distance detection. The 
technology key is to utilize a single side band up-converter (modulator) to generate a second frequency in addition to 
its master frequency. By comparing the returned signals from the target caused by these two frequencies, the ranging 
(distance) information of the target can be extracted. 

Four configurations are offered for special applications. The single channel versions are used for speed and distance 
sensing only while dual channel versions are offered for speed, distance and direction sensing. In addition, dual 
antenna versions are offered for high power version to eliminate the limited TX/RX isolation problems due to the diplexer. 
The single antenna versions are constructed with a high performance horn antenna or lens corrected antenna, a linear to 
circular polarizer and T/R diplexer, a single side band up-converter or modulator, a balanced mixer or an I-Q mixer and an 
amplifier and a high performance Gunn oscillator. The deviation of the dual antenna versions is that an additional antenna 
is used and no diplexer is required. The low 1/f noise mixer diodes and high performance oscillator enhance the detection 
sensitivity at low IF frequency and circular polarization waveform improves reception ability for various Radar targets. 

Standard products are offered at 35.0 GHz, while other frequency bands are available upon request.

 DESCRIPTION SRU Series

          

Specify Model Number:  SRU – CF BW IF PP - XY        

Example:  A dual channel, dual antenna sensor with center frequency 35 GHz, antenna beamwidth 12 degrees, TX input frequency 2 MHz and output power 30 dBm, the model number is 
SRU-35120230-DD.

Center Frequency in GHz

TX IF Frequency in MHz

TX Output Power in dBm

“1” for Single Antenna, “D” for Dual Antenna

Antenna 3 dB Beamwidth
Use “NA” for NO Antenna

“0” for Single Channel, “D” for Dual Channel
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Bulletin No. SRU

Doppler Ranging Sensor Heads

 STANDARD MODELS

Typical Specifications (Single Channel)
Parameters SRU-35NA9910-01 SRU-35NA9927-0D
RF Frequency 35.000 GHz 35.000 GHz
Transmitter output power +10 dBm (typical) 0 to 100 MHz (Min)
Transmitter IF Bandwidth 0 to 100 MHz (Min) 12 dB
Receiver conversion loss  6 dB (typical) 6 dB (typical)
RX IF bandwidth   DC to 100 MHz (minimum) DC to 100 MHz (minimum)
Antenna 3 dB beamwidth To be specified by customer To be specified by customer (30 Degrees or wider)
Antenna side lob level To be specified by customer To be specified by customer
Polarization Right hand circular Right hand circular
TX and RX isolation   20 dB (minimum) 80 dB (minimum)
∆F/∆T -0.40 MHz/∆C (maximum) -0.40 MHz/∆C (maximum)
∆P/∆T  -0.04 dB/∆C (maximum) -0.04 dB/∆C (maximum)
Oscillator DC bias   +5.0 V / 250 mA (typical) +5.0 V / 250 mA (typical)
Amplifier DC bias  +8.0 V / 250 mA (typical) +8.0 V / 650 mA (typical)
Operation temperature  -40 to +85 ∆C  -40 to +85 ∆C

Note: The standard model is offered with out antenna. Specify the antenna by type, 3 dB beamwidth and gain. 
The output power other than shown is available. Consult factory for your detailed requirements.

Typical Specifications (Dual Channel)
Parameters SRU-35NA9910-D1 SRU-35NA9927-DD
RF Frequency 35.000 GHz 35.000 GHz
Transmitter output power +10 dBm (typical) +27 dBm (typical)
Transmitter IF Bandwidth 0 to 100 MHz (Min) 0 to 100 MHz (Min)
Receiver conversion loss  10 dB (typical) 10 dB (typical)
RX IF bandwidth   DC to 100 MHz (minimum) DC to 100 MHz (minimum)
Antenna 3 dB beamwidth To be specified by customer To be specified by customer (30 Degrees or wider)
Antenna side lob level To be specified by customer To be specified by customer
Polarization Right hand circular Right hand circular
TX and RX isolation   20 dB (minimum) 80 dB (minimum)
∆F/∆T -0.40 MHz/∆C (maximum) -0.40 MHz/∆C (maximum)
∆P/∆T -0.04 dB/∆C (maximum) -0.04 dB/∆C (maximum)
Oscillator DC bias   +5.0 V / 250 mA (typical) +5.0 V / 250 mA (typical)
Amplifier DC bias +8.0 V / 250 mA (typical) +8.0 V / 650 mA (typical)
Operation temperature -40 to +85 ∆C -40 to +85 ∆C
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Sub-assemblies

Bulletin No. SSS

 FEATURES

	Custom designed
	Integrated module or bolt together solution 
	High performance
	Quick delivery
	Cost effective

	Radar
	Sensors
	Modules
	Test set

 APPLICATIONS

Among them, the K and Ka band directional Doppler 
Radar front ends are in production. More than one 
thousand sets have been delivered. In addition, 
Ducommun Technologies has delivered Ka through 
W band engineering prototypes for plasma detection 
system, automotive Radar, speed Radar, automatic 
test set, Radio Telescope, Missile terminal guidance, 
telecommunication system, etc. applications. 

Ducommun Technologies is approved to be a 
company who can not only supply high performance 
catalog products, but also realize a concept into 
the hardware with state-of-the-art performance 
prototypes and cost effective volume production. 

 DESCRIPTION

35 GHz 10 W PA Assembly

30 GHz Plasma Detection 
Sensor Assembly

Ducommun Technologies understands customers’ 
needs. Ducommun Technologies not only supplies the 
standard and custom made components and modules, 
but also understands the importance of providing 
engineering design and service to its customers.  

Ducommun Technologies’s self-contained, in-house 
components design and fabrication capacities ensured 
the breath of sub-assemblies offer from rapid prototyping 
and proof of concept to full production. Ducommun 
Technologies has produced many high performance 
millimeterwave band sub-assemblies for specific 
commercial and military system applications.

K and Ka Band Doppler 
Sensor Assemblies
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Doppler Ranging Sensor Heads 
Outline Drawings

Single Antenna 

Dual Antenna
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Radar Target Simulators

Bulletin No. SSA

 FEATURES
	Low routing loss 
	High image rejection
	Separate I/Q input ports
	Low harmonic and spurious emission
	Circular or rectangular waveguide interface

	Radar target simulator
	Single side band modulation
	Forward and backward moving object simulator

 APPLICATIONS

SSA series Radar target simulators is a single side band (SSB) modulators, which can simulate the moving Radar target 
for Doppler Radar system testing. The simulator can eliminate expensive and time consuming field test for most Doppler/
speed Radar manufacturers. The modulators are available in major Doppler Radar frequency bands, such as K band 
(24.15 GHz), Ka band (35 GHz), V band (60 GHz), and W band (77 GHz and 94 GHz).

The simulators are capable of simulating the approching and receding moving target by varying the relative phase of I and 
Q channel audio input signals, the speed of the target by adjusting the audio input frequency and the size and/or distance 
of the target by adjusting the attenuator value.

The existing product specifications are illustrated as following. Other frequency bands are available up request.

 DESCRIPTION

 SPECIFICATIONS

SSA Series

Typical Specifications (Single Channel)
Parameters SSA-4212-XX SSA-2812-XX SSA-1513-XX SSA-1214-XX SSA-1015-XX
Frequency (GHz) 24.150 35.50 60.00 76.50 94.00
Bandwidth (MHz) +/- 50 +/- 75 +/- 100 +/- 100 +/- 100
Routing Loss (dB) 12 dB 12 dB 13 dB 14 dB 15 dB
Image Rejection (dBc) -20 -20 -20 -20 -20
Attenuation Level (dB)* 30 30 30 30 30
I/Q Driven Current (mA) 10 10 10 10 10
RF Connector WR-42 or Circular WR-28 or Circular WR-15 or Circular WR-10 or Circular WR-10 or Circular
I/Q Connectors SMA (F) SMA (F) SMA (F) SMA (F) SMA (F)

Temperature Range 0 to +50°C

* Note: 60-dB round trip.
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