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This presentation discusses most of aspects relevant to successful development and implementation of radar technology, namely, new materials, circuit designs and integration on the chip, beam formatting, and cost of production. 
a)Low Cost Packaging; Extreme MMIC: 4 T/R modules on single chip at X-band costing ~$10 per T/R module; b)Digital Beam Forming: A/D for every element channel; Lincoln Lab using 2W chip increases receiver dynamic range by 20 dB; c)Materials: With GaN can now put 5X the power of GaAs in same footprint; Metamaterials: Can now focus 6X beyond diffraction limit at 0.38 μm, λ/80, at 375 MHz; low cost electronically steered phased array; d)Very Low Cost Systems: Valeo Raytheon $100s car 25 GHz 7 beam phased array radar, > 2 million sold; $1/element 95 GHz array; SAR/ISAR: Principal Components method; e)Technology and Algo4GHz radarrithms: MEMS reduce power amplifier count in array by factor of 2 to 4; DARPA revolutionary COSMOS program: allows integration of III-IV, CMOS and opto-electronics on one chip without bonded wires; MIMO (Multiple Input Multiple Output): where it makes sense; Potential for terahertz clock speeds using graphene transistors; Intel manufacturing chips using 3D integrated circuits; DARPA  program for 100 to 1000 reduction in computer required power by 2018; Biodegradable array of transistors or LEDs for detecting cancer or low glucose; then dispense chemotherapy or insulin; parallel processing to map our DNA for $1000; Can now grow functioning kidney and heart for rats. 
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