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"Microwave phase shifters
’Phased array antennas
3 .

Ferrite
*FET=Field Effect Transistors
°PIN (=Positive Insulator Negative) diode
®MicroElectromechanical Systems
’Solid-State
®planar
*Varactor diodes
%phase delay
11 .

Scanning

’Side-lobe level
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'Gallium-Arsenide
U p-state capacitance
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1.5-1.6 FET 3 *10 1.7 +0.2 Ceramic 60750 Reflection -
= rms == )
55 T s i5 27 : 23z g 5=s Loaded-Line LEizai
6-18 PIN 6 il 5.3 +0.3 GMIC 25%g.2
712 PIN 5 . 4.7 +0.7 GaAs 6.6"3.8  Switched fiters  “opsent
518 FET 5 3rms 13 2 Gahs 4.272.8
11.7-12.7 Fer 4 £z & £0.3 GaAs 1,371
11.7-12.2 PIN a - 1.6 +0.2 Silica 50%20 Reflaction T
Phase
14-14.5 PIN 4 £6 1.4 £0.1 Siiica 42.5%17 Refiection
Diode Constant
16-i8 e Anaiog = 4.2 0.5 GaAs 70 Refiection ohasa
Campbell and . 1.7%0.7 . Constant
e 17-21 FET 5 3 rms 5 £0.6 GaAs = Switched filters e
18-40 FET 3 10 rms 9 +1.0 GaAs 2.1°1.3  Switched filters Cgﬂzt:a“t

Penn [14] 28-36 pHEMT 4 +10 8 +1.0 GaAs ping | FOUCEERGHP | CEEST
Low pass Phase
30-36 PIN 3 £10 7 +1.0 GaAs = Switched filters Cg;:‘;’e“‘

’ 3.2 0.9 -~ g Constant
33-36 FET 4 15 oo GaAs 2,572.2 Switched filters Phase

Takasu et al. 9.5 - Loaded-Line Constant
[17] 34-36 PIN 3 e 3.8 +1.0 GaAs 3.5%2.5 +Reflection Phase
Aust et al. ~ - . Linear
[18] 43-45 FET 3 <7 7.5 +0.5 GaAs 2.8%2.0 Switched-line Phase
Dunn et al. . " 3 Linear

42-46 FET 4 3.3 10.5 +1.0 GaAs 2.5%1.3 Switched-line

[19] Phase
Jacomb-Hood . 5.2 ~ . Linear
et al. [20] 61-64 PIN 3 8.8 +1.8 GaAs 3.2*1.9 Reflection Phase

Weinreb et al. Diode ~ - Constant
[21] 75-110 N Analog 8.7 +2.5 GaAs 270.9 Reflection Phase

Zuefle et al. 2.1 -~ i Constant
[221 92-96 FET 4 e 12.4 +0.8 GaAs 2,51 Loaded-Line Phase
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'Electrically steerable
’PATRIOT = Phased Array Track to Intercept Of Target
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'Radiation Pattern

’Feed

*Pattern multiplication principle
*Main-lobe

*Wide-band communication devices
®Balanced amplifiers

7High—precision instrumentation systems
®Loaded-line

Switched networks

True-Time Delay=TTD
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'Switched delay lines
*Reflection-type phase shifters
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'Lange coupler
*Reflection coefficient
*Down-state capacitance
*Radial Stub

*Via-hole
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'Cantilever
? Contact resistance
3Complex—conjugate
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’High-Q

3Electrically actuated
*Interdigital

5PonsiIicon

6ThermaIIy actuated
"Crank-driven

8Switched-line phase shifters
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'Single-pole Double-throw
2T-junction

*Short reactive stub
4Microstrip
>CPW=CoPlanar Waveguide
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'High-pass/low-pass
’Phase advance
*Lumped-element
4Chip area
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