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Time Delay Beamsteering

A Requirements
i 17 8 GHz RF Bandwidth (BW)
I >2 GHz Instantaneous BW Beam Squint Over 2000MHz Bandwidth, 26° Steer
i N60Ascan ‘ ‘ | ‘ | ' ‘
I 8element linear array
A Element Level Phase Shifting i
I Traditional Approach
I Frequency Dependent

I Leads to beam squint over
instantaneous bandwidth

A Element Level Time Delay |
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I Accurate beam pointing over broad 35 —— 7,00 GHz
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M/A-COM
MATD-TELA
0822

Module developed by AFRL & Cobham
(formerly REMEC & M/A-COM)

Flat insertion loss vs. frequency and
delay state

100 MHz Serial Control ASIC with
Cyclic Redundancy Checking

Plastic QFN Packaging for light weight
and reduced cost

i Compared to traditional Ceramic
Packaging

o o Do Do
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TELA TDU Module

Do Do o Do Io I

8-bit True Time Delay Unit

T 764-ps total delay, 4-ps LSB
0.81 8 GHz Frequency Coverage
6-bit Attenuator

T 31.5-dB total attenuation, 0.5-dB LSB
20-dB gain, 5-dB NF
18-dB 1/O return loss
13mm x 9 mm
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&/) Measured On-Wafer Gain and Return Loss of
Q TDU MMIC for Cardinal Time-Delay States
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/ OnWafer RF Probe Data; No Bond Wires; T = 2&
/ VD =+3.3V, ID = 1604

-3.3 V supply currerg 2 to 4mA
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-40
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The gain change from reference for any cardinal state&416-, 32, 64, 128,
256 psAand 256psBhits) is typically less than 0.5 dB. There is a very small
change in the input and output return loss.
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&/)\ Measured Time-Delay of
3> Packaged TDU Module
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AFRL Control ASIC

FPGA

3x3 Phased Array
A Serial to parallel control St = .
using daisy chain
architecture —l [l =
A Low cost scalable control
approach - - -
. SL SL SL
A Reduces routing
complexity vs. competing
control techniques
E MS MS MS i

Beamsteering Commands
(Ethernet)

Legend:
S Data
— Latch
— Master Latch
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&/ Time Delay Array 1 1D Scan

256 Element Wideband Array 8 Element TDU _
Center 8 Columns Used Board 8:1 CombineBoard

Ethernet

PC Motherboard ~ FPGA
A Time Delay Array is capable of 1-D Scan across Azimuth
A Array combines 8 columns of 16 elements each into 8

outputs received by the TDU board which forms beams

along the azimuth direction
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Test Setup
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TDU Array Patterns - Boresite

N

oteered Patterns at 07 Across Wide Instantaneous Bandwidth

Initial Patterns
2 GHz
Instantaneous BW

-an° 90°
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&w/ TDU Array Patterns - 26ASteer

Steered Patterns at 26° Across Wide Instantaneous Bandwidth

TDU Steered Pattern

/ Ideal Pattern

Cable Steered
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