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1、Radar series products
1.1 Security radar system

FD-1 Long-range（10km）security surveillance radar 
[image: image7]FD-1 radar is a portable and multipurpose surveillance radar system. FD-1 radar has the advantages of small volume, light weight, high reliability, low price,   small detection blind area, high distance resolution, low probability of intercept, no velocity blind spots and excellent anti-jamming performance. With the Ethernet interface, wireless data transmission interface, positioning system and electronic map background, FD-1 radar can exchange information with other devices such as photoelectric system. 

Main features：

- FMCW technology is used
- Light weight, Compact radar

- Manual handing or vehicle 

  mounted mobile application         

- Detecting moving vehicles and personnel 

- Low emission power

- All-weather 24 hours of work

- Strong rejection to ground clutter,

 Low false alarm rate
- Applicable to all kinds of terrain.

Application field：
- Battlefield surveillance, investigation

- Oil pipeline and oil filed protection

- Airport security, area protection

- Border monitoring, Homeland Security

- Boundary monitoring

- Personnel protection
- Dam and reservoir monitoring
- Compatible with the existing security video system

Main index：
- Frequency: I/J band

- Detection Range:
personnel: 10Km; light vehicles: 16Km;

- Large vehicle: 25Km;

- Accuracy: distance 10m/ azimuth angle 0.4 deg.

- Antenna search scope: fan area or 360 degrees search

- Power output: 10 mW, 100 mW, 1 W, 5W

- Search speed: 6 degrees /s, 12 degrees /s, 24 degrees /s

- Power consumption: DC 24V = 60 W

- Radar front end unit: 680 x 530 x 160 mm

- Radar terminal unit: 270 x 220 x 60 mm          

FD-2 Medium-range（5km）security surveillance radar
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FD-2 radar is a portable and multipurpose surveillance radar system. FD-2 radar has the advantages of small volume, light weight, high reliability, low price,   small detection blind area, high distance resolution, low probability of intercept, no velocity blind spots and excellent anti-jamming performance. With the Ethernet interface, wireless data transmission interface, positioning system and electronic map background, FD-2 radar can exchange information with other devices such as photoelectric system. 

Application field：

- FMCW technology is used
- Battlefield surveillance, investigation

- Oil pipeline and oil filed protection

- Airport security, area protection

- Border monitoring, Homeland Security

- Boundary monitoring

- Personnel protection
- Dam and reservoir monitoring 
- Compatible with the existing security video system

Main features：
- Light weight, Compact radar

- Manual handing or vehicle 

  mounted mobile application           

- Detecting moving vehicles and personnel 

- Low emission power
- All-weather 24 hours of work

- Strong rejection to ground clutter, Low false alarm rate
- Applicable to all kinds of terrain.

Main index：

Frequency: Ka band

Detection Range:
personnel: 5Km; light vehicles: 10Km;

Accuracy: distance 10m/ azimuth angle 0.4 deg.

Antenna search scope: fan area or 360 degrees search

Power output: 10 mW, 100 mW, 1 W Controllable

Search speed: 6 degrees /s, 12 degrees /s, 24 degrees /s

Power consumption: DC 24V = 40 W

Radar Front end unit: 410 x 330 x 90 mm

Radar terminal unit: 270 x 220 x 60 mm          

FD-3 Short-range（1km）security surveillance radar


With electric scanning mode of phase angle, FD-3 radar can pierce through some certain vegetations, for example cotton field, corn field and sparse woods, and detect the internal activities of personnel. FD-3 radar can output the detected target’s distance, speed, range and size simultaneously, and can monitor 100 targets at the same time.
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Main features：

- Light weight, Compact radar

- Electronic scanning         

- Detecting moving vehicles 

  and personnel 

- Low emission power

- All-weather 24 hours of work

- Strong rejection to ground clutter, 

Low false alarm rate  

Main index：

Frequency: C wave band

Detection Range:
personnel: 1000m; vehicles: 1500m;

Accuracy: distance 5m/ azimuth angle 1 deg.

Antenna search scope: 30 degrees 

Power output: 1 W 

Data update time: 0.2s

Radar front end unit: 600 x 320 x 100 mm

FD-4 Micro（200m）security surveillance radar


FD-4 radar is a miniature and multipurpose surveillance radar system. FD-4 radar has the advantages of small volume, light weight, high reliability, low price,   small detection blind area, high distance resolution, low probability of intercept, no velocity blind spots and excellent anti-jamming performance. 

With the Ethernet interface, serial interface and photoelectric system, FD-4 radar is able to communicate with the host computer. 
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Main features：

- FMCW technology is used
- Light weight, Compact radar

- Electronic scanning   

- Detecting moving vehicles 

  and personnel 

- Low emission power

- All-weather 24 hours of work

- Strong rejection to ground clutter, 

Low false alarm rate  

Application field：
- Boundary monitoring

- Airport security area protection

- Prison security

- Oil pipeline and oil filed protection

- Compatible with the existing security video system
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Main index：

Frequency: K wave band

Detection Range:
personnel: 200m

Accuracy: distance 1m/ azimuth angle 0.5 deg.

Antenna search scope: 5 degrees or 30 degrees fan 

area search

Power output:
100 mW

Data update time:  0.05s

Front end of the radar unit: 190×150×38 mm

1.2 Intelligent traffic radar

  ITS-1 Traffic information Statistics radar

ITS-1 traffic information statistics radar is a novel microwave vehicle detection system developed by our company. By using the advanced microwave radio frequency technology and high speed digital signal processing technology, ITS-1 radar can accurately detect the range of the vehicle; And it can also be used for road vehicle monitoring and realize multi-lane monitoring at the same time with precise speed and range detection capability.  ITS-1 radar system is composed of the front end microwave circuit, signal acquisition board and signal processing board.  ITS-1 radar has the advantages of small volume, light weight, stable performance and safety in use, easy to assemble and hide etc.  ITS-1 radar can provide accurate traffic statistics information for the road traffic intelligent management with the advantages of accurate distinguishing of different lanes and precise capturing of illegal vehicle.

 ITS-1 radar is mainly used to monitor the traffic information of road vehicles. For example, the speed, flow, lane occupancy and type of multi-lane vehicles can be obtained by ITS-1 radar at the same time.
ITS-1 radar can stably operate in harsh weather and road environment. The beam width can reduce to 4~5 degrees because the flat antenna is adopted. 
Technical parameters：

Detection mechanism: broadband 

microwave mode

Center frequency: 24.15GHz

Frequency width: 150MHz

Microwave transmitting power: 10MW
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Detection range: 3 ~ 100 meters

Range Resolution:：≤1 meters 

Sampling period: 0.1ms

Detection time: 25.6ms/time

Temperature range: -25 to 85 


DEG C (industrial grade)

Humidity range: 0-95%RH


Power supply system: AC 220V,
AC24V, DC 24V, DC12V

Power consumption: less than 6W

Communication interface: RS-232 serial data interface, the baud rate is 9600bps

Continuous working time : >90000h(ten years)

Mechanical properties: special materials (LEXAN) case, according with NEMA4X 
and IP65 standard, the fixed bracket, adjustable axial angle 

Size: 150mm (W) ×90mm (H) ×30mm (D)

Weight: less than 2kg

ITS-2 Bayonet radar


ITS-2 bayonet radar is a microwave vehicle detection system self-developed by our company. ITS-2 bayonet radar can accurately detect the vehicles in the detection area with the advanced microwave radio frequency technology and high speed digital signal processing technology. ITS-2 bayonet radar can be applied to precisely detect speed and distance of road vehicles, and can achieve synchronous monitoring of multi-lane traffic information. ITS-2 bayonet radar system mainly consists of front-end microwave circuit, terminal signal acquisition and data processing subsystem. ITS-2 bayonet radar has the advantages of small volume, light weight, easy to assemble and hide etc. Compared with the current narrow wave flat radar, ITS-2 bayonet radar can provide a high level of position-consistency trigger pulse for the camera to capture the clearest picture, and it can replace the ground sensing coil completely. 

Technical parameters：

Detection mechanism: broadband microwave mode

Center frequency: 24.15GHz

Frequency width: 150MHz
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Microwave transmitting power: 

10 MW

Detection range: 3 ~ 100 meters

Range Resolution:：≤1 meters

Sampling period: 0.1ms

Detection time: 25.6ms/time

Temperature range: -25 to 85 


DEG C (industrial grade)

Humidity range: 0-95%RH


Power supply system: AC 220V,
AC24V, DC 24V, DC12V

Power consumption: less than 6W

Communication interface: RS-232 serial data interface, the baud rate is 9600bps

Continuous working time : >90000h(ten years)

Mechanical properties: special materials (LEXAN) case, according with NEMA4X 
and 
IP65 standard, the fixed bracket, adjustable axial angle 

Size: 150mm (W) ×90mm (H) ×30mm (D)

Weight: less than 2kg

ITS-3 Multi-lane speed radar
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   ITS-3 multi-lane speed radar is a microwave vehicle detection system self-developed by our company. ITS-3 multi-lane speed radar can accurately detect the vehicles in the detection area with the advanced microwave radio frequency technology and high speed digital signal processing technology. ITS-3 multi-lane speed radar can be applied to precisely detect speed and distance of road vehicles, and can achieve synchronous monitoring of multi-lane traffic information. ITS-3 multi-lane speed radar system mainly consists of front-end microwave circuit, terminal signal acquisition and data processing subsystem. ITS-3 multi-lane speed radar has the advantages of small volume, light weight, easy to assemble and hide etc. Compared with the current narrow wave flat radar, ITS-3 multi-lane speed radar can provide vehicle speed information in each lane of multi-lane, and it can replace four conventional speed radars at most.

Technical parameters：

Detection mechanism: broadband microwave mode

Center frequency: 24.15GHz

Frequency width: 150MHz

Microwave transmitting power: 

10 MW

Detection range: 3 ~ 100 meters

Range Resolution:：≤1 meters

Sampling period: 0.1ms

Detection time: 25.6ms/time

Temperature range: -25 to 85 DEG C (industrial grade)

Humidity range: 0-95%RH


Power supply system: AC 220V, AC24V, DC 24V, DC12V

Power consumption: less than 6W

Communication interface: RS-232 serial data interface, the baud rate is 9600bps

Continuous working time : >90000h(ten years)

Mechanical properties: special materials (LEXAN) case, according with NEMA4X and IP65 standard, the fixed bracket, adjustable axial angle 

Size: 150mm (W) ×90mm (H) ×30mm (D)

Weight: less than 2kg

1.3 Micro deformation surveillance radar

 FD-IBIS-S micro deformation surveillance radar

FD-IBIS-S micro deformation surveillance radar can be applied to remote static and dynamic monitoring of the buildings and terrain. FD-IBIS-S radar can detect tiny vibration on buildings by using microwave interaction technology to significantly improve the sensitivity of detecting displacement. It does not need to block the traffic on the bridge when FD-IBIS-S radar is operating. FD-IBIS-S radar can achieve static and dynamic remote monitoring for the historical buildings, monuments and buildings under construction which are difficult to enter. FD-IBIS-S radar has a powerful software system which makes the operation and data processing achieve easily. 

Applications: 

· Static and dynamic remote monitoring of buildings, such as buildings, bridges, viaducts, pedestrian bridges, dams, power stations, houses, monuments and towers etc..

· Slope landslide monitoring of railway and highway
· Deformation and displacement monitoring

· Deformation and structure displacement detection of buildings 

· Resonance frequency measurement of buildings

· Vibration mode measurement of structure

· Providing accurate data for the disaster research, forecast and control etc. 
Features:

· Remote sensing measure (up to 1 Km), without into the object

· Real time direct detection of building displacement, 
Precision up to 0.1 mm

· All-weather 24 hours of continuous working
· Accurate detection and track of slow and tiny displacement 
· Accurate detection and track of the vibration whose frequency is between 0 to 50Hz

· Main frequency :K band

· Displacement precision : 0.1mm

· Type: FMCW

· Data rate: 4000 times / sec

· Operating bandwidth :300 MHz

· Range : 0.1 - 1 Km

· Distance resolution: 0.5 M

· Power consumption : 30W

· Size :300mm ×200mm ×100mm

· Weight :10 Kg 

FD-IBIS-L Large area micro deformation surveillance radar

FD-IBIS-L large area micro deformation surveillance radar is developed based on microwave interaction technology and SAR imaging technology, and it can be applied to the static monitoring of buildings and terrain. After establishing a fixed monitoring station in sensitive areas, FD-IBIS-L radar can achieve continuous and comprehensive real-time detection of displacement variation in target area. By presetting a series of monitoring stations, multiple point monitoring results of FD-IBIS-L radars can be obtained at different periods and different angles of the same target area.
Typical application：

FD-IBIS-L radar can be used to forecast landslides, subsidence and avalanche etc. And it also can be applied to monitor the slow displacement variations of the dam, the mountain, the snow surface and ground surface. 

1) Dam and surface mines monitoring:

2) Landslides and other natural disasters:

Monitoring of the mountain surface changes and unstable landslide 
Measurement of landslides and landslide movement

Monitoring of slope stability and volcano disaster

3) Observation of terrain and surface 

Terrain deformation observation

Subside observation of surface 

4) Avalanche and glacier monitoring:

Avalanche movement and surface change monitoring

Stability assessment of glacier 

Avalanche forecasting
Main frequency : Ku band

Displacement precision: 0.1mm

FMCW image acquisition time: less than and equal to 5 min

Bandwidth : 300 MHz

Range : 0.3 - 4 Km

Distance resolution: 0.5 M

Angular resolution: 4.5mrad

Power consumption: 60W
Size : 300 x 200 x 100mm

Weight : 60 Kg

1.4 Airfield runway foreign body detection radar


Foreign object debris refers to some foreign substances may damage the aircraft or system, foreign literature is often referred to as FOD (Foreign Object Debris). FOD have many types, such as aircraft and engine connecting parts (nuts, screws, washers, fuse), machine tools, flying objects (nails, personal documents, pen, pencil and so on), wild animal, foliage, sand and stone, road surface materials, wood, plastic or polyethylene materials, paper products, operation the ice area etc..

FOD damage is very serious, experiments and case show, foreign airport pavement can easily be inhaled into the engine, causing the engine failure. Debris can accumulate in a mechanical device, the normal operation of equipment, such as landing gear flap. According to conservative estimates, the annual worldwide due to the loss caused by FOD at least 30-40 billion dollars. 2007 May to 2008 May, a total of more than 4500 Chinese aviation tire FOD damage events. FOD will not only cause huge direct losses, but also cause flight delays, break off, shut down the runway the indirect loss, the indirect loss of at least 4 times the direct loss. At present, FOD monitors the global most airport is still rely on manual, this method is not only poor reliability, low efficiency, but also take up valuable runway use time.

Airport runway foreign body inspection monitoring radar using millimeter wave radar FMCW system, the overall diagram as follows:


The main technical indicators:
(1) Maximum effective distance greater than or equal to 1500m,: RCS=-30dBm2

(2) Signal bandwidth: 750MHz

(3) Transmit power is greater than or equal to 30dBm

(4) Antenna beam width: 1 degree x 2.4 degree
(5) Signal processing gain is over 80dB

1.5 Radar altimeter

Micro radar altimeter


Radio altimeter device can get the relative height of continuous accurate measurement of carrier on the ground or sea , can be widely applied to aircraft landing system, helicopter altitude indicating instrument, missile altitude control system, flight, super low altitude flight ground tracking system etc.. Radio altimeter using advanced ADI SHARC series floating point of high speed DSP and microwave integrated circuits, so that the whole equipment volume and weight is reduced greatly, so it will make the product failure rate is decreased significantly, a substantial increase in MTBF. enhance self checking, settings and other functions of the system, greatly enhanced the reliability of the equipment and the equipment of the utility and maintainability at the same time.

Equipment size: 120mm * 66mm * 27mm

Weight: less than 350g

Form: the built-in antenna

Altimeter technical indexes of main electrical performance:
Working system: frequency modulated continuous wave (FMCW)

Frequency range: 24000 ~ 24300 MHz

Work center frequency: 24150MHz

The altimeter range: 0.5 ~ 800m

The accuracy of the height: 0.5 ~ 30m, 0.3m/30 ~ 800m is less than or equal to, less than or equal to 0.5m

Transmit power: 40 mW

Power: 9-32V DC

Power consumption: less than 8W

The output characteristics of RS232: digital output, or according to user requirements.

Response time: less than 0.05 seconds.

The main technical indexes of antenna

Gain: greater than or equal to 8dBi

Linear frequency range: 24000 ~ 24300 MHz

Beam width: E and H are more than plus or minus 25 degrees;

Standing wave ratio: VSWR = 2

Environmental conditions:
Storage temperature: 40 DEG C to 70 C

Working temperature: - 30 DEG C to 55 C

Embedded Radar Altimeter


Embedded Radar Altimeter adopts shell design, small volume, light weight, convenient user system embedded in its own. Electrical technology index and miniature radar altimeter consistent.
2、Typical case of non standard system  
2.1Test system


Echo simulator of radar target 

In the development and production of modern radar system, radar performance and index of the test is a important link. In the test system of radar, often need to simulate target echo. The main idea of this project is to study a kind of to be measured and the independent radar modulation characteristics of the wide adaptability of the radar echo simulator, different radar only need to choose the corresponding frequency microwave components can work, no need to be tested and crosslinked by radiation radar can provide a plurality of distance, speed, strength of different target types. DRFM (digital radio frequency memory) as the sampling signal fidelity and replication can be stored, in modern radar echo simulation has got more and more attention. Compared to the DRFM echo simulator based on the technology of signal delay line with good quality, convenient and flexible characteristics of control parameters, the change of temperature drift is small. In the development and production of modern radar system, radar performance and index of the test is a important link. If the debugging and performance appraisal were used in radar field test, using real radar target to provide the test signal, not only need to spend a lot of human, financial and material resources, but also enable the development and production cycle is lengthened, and even in some cases (such as bad weather) is not possible. Digital radio frequency memory (DRFM) based on radar target simulator technology can solve the above problem. The radar target simulation technology is the combination of system simulation technology and radar technology, radar target simulation is the object of radar target and environment, the result of simulation is repetition radar echo signal including environmental information of radar target and the target itself. In fact, the radar echo signal is considered by the transmitted waveform reproduction waveform delay and Doppler frequency shift modulated by constitution. Simulation technology is widely used in the evaluation of debugging, the radar system performance. Adopting the radar simulation technology, development and production period can be shortened radar, reduce cost etc.. This system uses DRFM technology to realize the simulation of radar target echoes, the use of FPGA, high speed AD and DA devices, the focus is through the programming and development of FPGA, the realization of the replication, the delay of radar transmitting signal and forwarding.

[image: image15.wmf]Echo simulator of radar target index:
(1) Operating frequency range:

**MHz + 500MHz range

(2)Distance range:

100m ~ 150Km, resolution: 10M

(3)Range Doppler frequency:

-500 ~ 500KHz, resolution: 10Hz

(4): 30MHz signal bandwidth;

(5) Simulated target number: 4

(6) Input and output RF signal interface: 2.92mm

(7) Synchronization and demodulation input and output interface: BNC- 50KF

(8) Operating system: Windows XP

(9) 220V AC power supply, power consumption is less than or equal to 40W

(10) Working temperature : -20 DEG C to which C:

(11) Continuous working time: 8 hours

(12) Size: 360mm x 300mm x 170mm


Airborne radio compass integrated repair system

Test system for radio compass integrated repair, is designed to meet the needs of rapid repair of the troops. The system can realize radio compass system machine in situ automatic detection, fault fast positioning, automatic detection and manual simulation test, fault location and repair guide. At present, developed for fixed antennas such as a:АРК－15M、AD851、WL-9, compass has been in a standard signal source is developed on the basis of, but for the development of antenna simulator with dynamic type antenna. Make the АРК—УД very part compass is no precedent. This system consists of antenna simulator unit.АРК－УД、АРК－15M、AD851、WL-9 four equivalent antenna module. The input RF signal equivalent antenna module via the circuit transformation, outputs a vertical antenna, loop antenna and loop antenna + auxiliary antenna signal into the receiver, complete orientation, it provides a radio frequency signal containing an audio and azimuth information to a receiver through a 50 ohm cable, RF signal 0 degrees, 45 degrees, 90 degrees and other corresponding to a certain size selection of special angle in this testing system and input receiver.

The basic idea of radio compass testing system antenna simulator is through computer control frequency synthesizer circuit and generates a signal of the same frequency navigation station, to motivate the radio compass receiver, so as to test its performance.

Frequency synthesizer is the use of one or more standard signal, to generate a large number of discrete frequency signal through various technical means and equipment. Direct digital frequency synthesis (DDS) technology after direct frequency synthesis and indirect frequency synthesis, along with the development of digital integrated circuit and microelectronic technology developed rapidly and the third generation of frequency synthesis technology. It takes the digital signal processing theory as the foundation, from a range of signal phase relationship of frequency synthesis, has a very high frequency resolution, short frequency conversion time, wide relative bandwidth, frequency conversion signal phase continuous, arbitrary waveform output capability and digital modulation function and many other advantages, is being widely applied to instrumentation, remote control all telemetry communication, radar, electronic countermeasure, navigation and radio and television and other fields. Because the system requirements in the small frequency interval rapidly switching frequency and phase, so the signal source using DDS technology is an ideal choice.

The system adopts digital circuit and RF circuit to realize, convenient and flexible. Make up for the domestic shortage. In order to improve the output signal level accuracy of antenna simulator, also designed for antenna simulator designed adjusting range is 0 ~ 60dB and the resolution of the 1dB programmable attenuator.

 
Work principle of antenna simulator in the system as follows:
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Airborne SAR imaging radar data acquisition and playback system

Airborne SAR imaging radar data acquisition and playback system is specially designed for  * *radar data acquisition, analysis, debugging equipment.

Hardware requirements:

· Three channel data interface

· 14 bit data line in each channel

· The maximum transmission rate of each channel is 120M

· Radar signal control interfaces is 1 channel  

· 16 bit data line

· The transmission rate is 5M

· The highest recorded rate 480Mbyte/s

Software requirements:

· Drive - acquisition card

· Conversion - data from the solid state memory array to the PC hard disk

· Data view

· Data replay

· Test data contrast  

2.2Microwave components

Microwave vector signal generator


Microwave vector signal generator is a kind of advanced debugging and testing equipment. But the high price limits its extensive use. Our company is based on the production and debugging environment demand, introduced the vector signal source frequency section. Different from the traditional vector signal generator from the KHz to the continuous frequency coverage of tens of GHz, we use the vector source for a specific band of users, so it can greatly reduce the cost, is easy to use in the manufacture of products.

FDSG2033 vector signal generator includes a built-in standard waveform playback and external I/Q signal playback, modulation bandwidth of up to 80MHz. Up to 40GHz frequency coverage so that it can meet the current wireless communication, radar system and components of general test requirements. The ability to produce using Matlab powerful waveform, excellent level accuracy and spectral purity, and easy to configure the system structure, make SG20XX series vector signal source to become the economic type R & D, production and manufacturing of radar and wireless communication system test equipment.

You can use the following two kind of wave pattern:

1 .Built-in standard wave pattern

2.Import IQ data waveform mode form general signal generation software generation

The main performance and specification:
Frequency range: 33GHz to 35GHz

The maximum power output: 1mW

SSB phase noise: <-80dBc/Hz (type) (34GHz, 20kHz offset, CW)

The switching speed: <1ms (frequency / amplitude)

The trigger signal: built-in or external optional, the rising or falling edge trigger 
optional

Time delay adjustment: 0.1us-200us (corresponding to the target distance of 15 m 
-30km)

Long term frequency stability: 1ppm/ years

Baseband signal frequency: built in 120, the highest sampling frequency of MHz baseband generator

Baseband signal depth: the built-in 32 point K waveform memory

Display interface: WindowsXP, 1024*768LCD+ and touch screen

Power supply: 220V AC

Size: 360*300*190mm
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Microwave frequency source and small step frequency synthesizer

FDMW-FS0142

Frequency range：  0.1 -4.2GHz              

Frequency interval： 10KHz

Working voltage：  8-15V                    

Working current： ≤200mA

Output power: ： ≥10 dBm

Phase noise（1GHz）： ≤-80dBc/Hz@1KHz      ≤-85dBc/Hz@10KHz

Frequency control: serial port

FDMW-FS0184

Frequency range：  0.1 -8.4GHz              

Frequency interval： 10KHz

Working voltage：  8-15V                    

Working current： ≤200mA

Output power:  ≥10 dBm

Phase noise（1GHz）： ≤-100dBc/Hz@1KHz      ≤-105dBc/Hz@10KHz

Frequency control: serial port

FDMW-FS0120

Frequency range：  0.1-20GHz              

Frequency interval：  0.1KHz

Working voltage：  8-15V                    

Working current： ≤200mA

Output power： ≥10 dBm

Phase noise（1GHz）： ≤-100dBc/Hz@1KHz      ≤-105dBc/Hz@10KHz

Frequency control: serial port

PDRO Phase locked dielectric resonator oscillator

Fetures:

 Low phase noise

 Load pull small

 The built-in DC voltage, stable work

 Low crosstalk optimization structure and circuit design, stable and reliable work, 
different structure can be customized as needed

 Working temperature: -40 to +70 DEG C

 High frequency stability

· Characteristic parameters （Working voltage: + 12 v power supply ）
	Model
	Working frequency（GHz）
	Frequency stability ±ppm/℃
	output power

（dBm）
	Harmonic/clutter
Inhibition

 (dBc)
	Phase noise **

dBc/Hz/1KHz
	shape

	FD-PDRO-(
	4.0～8.0
	The same as crystal reference source. 

The reference frequency 0～200MHz
	＞10
	20/70
	-110
	PDRO-1

	FD-PDRO-(
	8.0～12.0
	
	＞10
	20/70
	-100
	PDRO-2

	FD-PDRO-(
	12.0～18.0
	
	＞10
	20/70
	-95
	PDRO-3


*  The output frequency is an integer multiple of a reference frequency

** Phase noise = reference source phase noise +20 * logN+3, N is the number of times of the frequency ,the data in the table using 100MHz crystal ,-145dBc/Hz@1KHz

6000MHz Phase noise curve  
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Microwave frequency converter


The frequency converter is one of the core components in microwave and millimeter wave communication system, navigation system, radar system, its main function is to complete the spectrum shifting. The frequency components of the company under the development of each band of 2G to 40G and so on, with reliable performance and excellent frequency coverage index, etc., used in radar and communication field. 

DDS module


The DDS module developed by the company using the DDS very large scale integrated circuit of American ADI company, design of peripheral circuit of the well optimized, making the DDS module has the advantages of small size, high reliability, low power consumption, high frequency resolution, low phase noise,which can output square wave sine wave, the price low. Can be used for sampling the reference source, frequency synthesizer A/D model, D/A ADC clock source. Provides a control function to help users quickly get started. DDS module can achieve mHZ grade ultra fine tuning step and can achieve a variety of complex waveform. 
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Low noise amplifier

	Low noise amplifier

Frequency range（GHz）
	Operating bandwidth（GHz）
	Gain（dB）
	Gain Flatness

（dB）
	Output level P-1

（dBm）
	Noise coefficient（dB）

	0.1~1.0
	30%
	30~55
	1.5
	5~20
	0.7

	1.0~2.0
	20%
	30~55
	1.2
	5~20
	0.8

	2.0~3.0
	10%
	30~50
	1.0
	5~20
	0.8

	3.0~10.0
	10%
	30~50
	1.0
	0~15
	1.0

	10.0~18.0
	10%
	24~50
	1.5
	0~10
	1.4

	18.0~26.0
	5%
	24~50
	1.5
	0
	1.6


Description: 

1 working voltage: 5~12V; power supply mode: output feed through capacitor.

2 special requirements (such as: increase the filtering, amplitude limiting and AGC functions) can be customized; working frequency, anti burning power, gain and output level can be customized according to user needs.

Power amplifier

960MHz~1220MHz Pulse amplifier

1) Working frequency: 960MHz~1220MHz;

2) Peak output power: P = 400W;

3) Maximum duty cycle: 10%;

4) Maximum pulse width: 1000us;

5) External control signals: set of pulse modulation signal: TTL level (high level work, the default level state), rising along the relative pulse modulation signal ahead of time 0.5 us, decreased along the relative pulse 
modulation signal delay of 0.5 us;

6) Signal rising edge, falling edge: ≤ 200ns;

7) Input power: 0dBm;

8) Gain requirements:  ≥53dB;

9) Gain flatness : ≤1.5dB;

10) 10% duty ratio for the total power consumption: ≤200W;

11) Working voltage: +28V;

12) Input and output impedance: 50 ohm;

13) Input and output in Bobbi: ≤2:1;

14) Working temperature: -40 degrees ~+70 degrees C (+85 C can be long-term work, individual indicators will not reach the technical requirements; +100 C plus electrical work is ≤15min.) ;

15) Storage temperature: -55 degrees ~+85 degrees;

16) Radio interfaces: input and output SMA-KFD;

X band power amplifier

Working frequency: 960MHz~1220MHz;

Output power: P = 40W;

Maximum duty cycle: 100%;

Input power: 0dBm;

Gain requirements:  ≥43dB;

Gain flatness : ≤1.5dB;

Working voltage: +12V;

Input and output impedance: 50 ohm;

Input and output in Bobbi: ≤2:1;

Working temperature: -40 degrees ~+70 degrees C

Storage temperature: -55 degrees ~+85 degrees;

Radio interfaces: input and output SMA-KFD;

Microwave mixer / attenuator / electronic switch

DC-20GHz Three balance / double balanced mixer series

This series of mixer compatible alternative to similar products at home and abroad completely in the electrical properties and structure. The working temperature of -55~+85 DEG C, the oscillation driving power is generally +7, +10, +13dBm. reached a minimum of +3, up to a maximum of +20, there are embedded and surface mounted three with SMA connector pins.

The series of products are widely used in electronic warfare, radar, radio measurement, instruments and other electronic equipment to do the upper and lower frequency of use, but also can be used as the attenuator, dual phase modulator, signal modulator, frequency and phase applications.

Numerical control attenuator


Numerical control attenuator using code control at all levels of electronic switch, realize attenuator "programmed", according to the need to achieve attenuation step or superposition. My company's digital attenuator PAT series of products using optimization design, through the microstrip hybrid circuit technology integration, can cover the 0.01-18GHz frequency range, high product precision, large dynamic range, fast response time, , good reliability, digital attenuator compatible with TTL, CMOS level, easy to control.

Product features:

◆High stability

◆Repeatability

◆Attenuation of wide dynamic range

◆Good linearity

◆Control of the source of low requirement

◆Low insertion loss

◆Adopt advanced microelectronic assembly production process.

Electronic switch


Electronic switch for the pulse modulator, radar transmitter and receiver common antenna transmit receive switch in the microwave signal source, the core part of radar multibeam switching control etc.. The company can provide SP1T to SP8T, a variety of electronic switch DC-26G.

Product features:

◆Wide operating frequency range

◆Low insertion loss

◆Good isolation

◆Fast speed of the switch

◆Adopt advanced microelectronic assembly production process

◆The switch series products used for on-off or conversion control of microwave signal transmission path in the microwave system, pulse modulation

◆It can press the switch of arbitrary path design of various bands of user requirements, design and development of switch array

Antenna


The company can design and produce microstrip and waveguide slot antenna array of 1-40G, has the advantages of low side lobe, high gain etc..

Microstrip antenna array

[image: image4.png]H
H
H
H
R
|
Pl
o
2
B
H





Waveguide slot antenna array
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2.3 Digital signal processing system

6DSP+2FPGA Signal processing board

  Based on CPCI or VPX architecture , using two pieces of TI DSP chip TMS320C6678 and a chip of Xilinx company V5 series FPGA chip XC5VLX110T-1FF1136. Includes PCI interface, GMII Ethernet interface, Flash interface, Nor 8 road SFP fiber, 2 Road RS232. Can be used in software radio system, baseband signal processing, high-speed image acquisition and processing. Support hot swappable, chip design can meet the requirements of wide temperature.
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150M 14bit 4 channel ADC board

AD card to complete the high speed analog signal acquisition; DA card produce intermediate frequency analog signal , card adopts the structure of sub card mother card. The mother card to complete the main PCIe high speed interface and the part of signal processing, using the PCIe interface of X4 or X8, can guarantee up to 2~4GB/s data exchange rate; board of large capacity, high performance FPGA, can complete the user defined algorithms, such as UDC, DDC, channel compensation etc.. The sub card is integrated with AD or DA chip, by replacing the sub card can realize different sampling rate, multiple channels of ADC and dac. Mainly used in the signal processing platform front end of digital to analog signal conversion and SDR.
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The main function and technical index:

1) AD rate: 1500MHz

2) Number of channels: 4

3) Interface rate: 2GB/s

4) Sampling accuracy: 14 ~ 16bit

150M 16bit 4 channel DAC board

DA card produce intermediate frequency analog signal , card adopts the structure of sub card mother card. The mother card to complete the main PCIe high speed interface and the part of signal processing, using the PCIe interface of X4 or X8, can guarantee up to 2~4GB/s data exchange rate; board of large capacity, high performance FPGA, can complete the user defined algorithms, such as UDC, DDC, channel compensation etc.. The sub card is integrated with AD or DA chip, by replacing the sub card can realize different sampling rate, multiple channels of ADC and dac. Mainly used in the signal processing platform front end of digital to analog signal conversion and SDR.
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The main function and technical index:

1) DA rate: 1500MHz

2) Number of channels: 4

3) Interface rate: 2GB/s

4) Sampling accuracy: 14 ~ 16bit

1.5G 10bit 4 channel ADC board

 1.5Gsps AD Select the ADC12D1600 of NS, this chip is a single channel 12bit, 1600MSPS AD, 4 pieces of parallel 8 channel acquisition. The FMC sub card space is small, in a 6U card can be placed on one to two FMC card. And don't place the FPGA on the FMC card, the output of the AD is connected directly to the FPGA for the motherboard. The FMC sub card can be flexibly configured for multi channel AD card multi channel DA card, optical fiber interface card etc..

The design principle of FMC and see the real figure similar 3.6.
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Figure 3.6  FMC data acquisition card of AD acquisition

Main parameters of 1.5Gsps AD:

Sampling digit: 12 bit

Sampling rate: 1500Msps

Signal to noise ratio: 60dB
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Number of channels: single board 8 channels

Analog input:

- Analog input bandwidth: 2.8GHz

- Amplitude of the input signal: Vpp=2V;

- Input impedance: 50 ohm;

- Input interface: SMA;

The trigger mode:

- Internal and external trigger optional;

- Level: LVTTL

- Rising edge and falling edge optional;

The inter channel synchronization:

- Phase difference of 5 deg.

1.5G 14bit  4 channel DAC board

High speed DA chose the AD9739 chip of ADI company, the chip is ADI company released the industry's first sampling clock rate of 2.5 GSPS (gigabit per second sampling) 10/12/14 bit digital to analog converter (DAC). The DAC is manufactured using CMOS technics, using double data rate (DDR) and low voltage differential techniques to support high data rate transmission, AD973X series of breakthrough 1000MSPS sampling rate through, the establishment of a new sampling rate standard, while providing excellent dynamic performance, which makes it very suitable for application in need of a kind of low power consumption DAC high frequency signal processing and synthesis of broadband frequency occasions. These applications include broadband test and measurement instrument, automatic test equipment, radar, aviation electronic equipment and broadband communication etc..

Sampling digit: 14 bit

Sampling rate: 2.5Gsps

Number of channels: 6 channels 

Analog output:

- Analog output range: Vpp=1V;

- Output impedance: 50 ohm;

- Output interface: SMA;

The trigger mode:

- Internal and external trigger optional;

- Level: LVTTL

- Rising edge and falling edge optional;

512G High speed and large capacity solid state storage array


FLASH array adopt 136 pieces (including 128 pieces of FLASH used to store data, 8 pieces of FLASH used to provide redundancy check)FLASH chip of SLC process ,parallel operation. The circuit has the function of updating FLASH bad blocks, dedicated circuitry for redundancy check data, to ensure the high reliability of data storage. Parallel operation through the packet, can achieve the highest 960MB/S continuity and stability of the read and write speed. 8 parallel system can achieve sustained 7.68GB/s read and write speed.
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