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Å Wide-bandgap semiconductors

ï High efficiency and linearity

Å Silicon integration in T/R modules

ï Less than 1 IC per channel

Å Commercial manufacturing

ï Surface mount integration

Å Cheaper, faster ADCs & processors

Å New digital architectures

ï Supports dense data flow from digitized 
antenna elements

Motivation ïArmy DAR Program
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Future Radar Needs Enabling Technologies
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Vision for DAR Prototype

Goal: Develop technology 
demonstrator and research tool 

that leverages these technologies

Å Low cost per element

Å High prime/RF power efficiency

Å Lighter, panelized form factors

Å Multiple concurrent functions

Å Beamforming agility
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Traditional Hybrid Radar Module Advanced 
Integration
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Image from Eurofighterôsradar http://www.airpower.at/news06/0922_captor -
e/index.html

High power 
GaN MMIC

Massively integrated 
SiGe chip transceivers

Planar ñlaptop-likeò integration of 
modules and antenna

Digital 
Backend

Traditional
electronics

Motivation ïArmy DAR Program

A low cost scanning radar will have low cost 
integration without sacrificing performance. 

Key technologies are GaN, SiGe, and digital backend 
integrated into traditional electronics manufacturing
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Prototype hierarchical 
digital beamformer  with 
digital at every element

Purdue DAR Subarray
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Highly - integrated, 
efficient, direct -conversion 
RF frontend with multiple 
channels per transceiver
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DAR Version I Hardware
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Integrated 
Ant./RF Panel

Two Channel 
SiGe Transceivers

Data Conversion/
Processing

Digital Backend/
PC Interface

16 -Element Backend Stats:

Frequency: 3.1-3.5 GHz
Inst. BW: 14 MHz direct conversion
Antenna Board: Rogers 4350b & Rohacell
Antenna Type: Stacked patch (apt. fed)
Backend PCBs: FR-4 
A/D resolution: 12 Bits
Sample rate: 24 Msps (I/Q)
Control Intfc .: MATLAB (RS-232)
Data Intfc : Gigabit Ethernet
Real-time beams: 1 (sum/difference)
Element-level RAM: 32 Mb

GaN Panel Stats:

GaN HPA power: 25 W @ 28V per element
GaN HPA PAE: >60%
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