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Abstract: This poster introduces a feeding concept aimed at simplifying the backend
(phase shifters) of traditional phased arrays. As an alternative to traditional phased
arrays, we employ a traveling wave array (TWA) using a single feedline whose
propagation constant is controlled via a single, small mechanical movement without a
need for phase shifters to enable scanning. Specifically, a dielectric plunger Is

Rectangular Cavity Backed Slot E Initial Design Performance

w0- | Element Width Profile |

a
o

Port 2

positioned within a parallel plate waveguide (PPW) transmission line (TL) that feeds the §4o | Ls = 226mil |- 35 / S N R N A -
TWA. By adjusting the position of the dielectric plunger within the PPW feeding the g . / \ _ , % ' ) 21
TWA, beam steering is achieved. A 20 element array is designed at 13GHz shown to g [\ £ o 2 10 N
give stable realized gain across the angular range of —25° < 6 < 25°. A proof of concept % ~ /\/ ‘\ 20 / fé /\\/
array Is fabricated and measured to demonstrate and validate the concept’'s operation. 5 10 V - 15 / oS
06 50 100 150 200 250 300 106 5 10 15 20 '2% 150'1 200 ;5{) 3(')“0 350
g (mil) Element Index, i g (mil)
n Operation Principle | o o
 Cavity backed slot becomes SUNEVAN TN » S-Parameters generally less i AN
2.0 detuned as the plunger is z 30/ \\ than —10dB except around s - /\ ------ g=200mi
. - ! =0mi . I : g=225mi
9 € T/X | adjusted £ e o boresight scan as expected © b | —— g=250mi
. : 8 S : N R EEE =275mi
.............. o comial ercr)?)gg;?irgr?nrtescgelgfi\gl?rabIe * Resonant length of the cavity o T  Scanning of —25° < 0 < 25° g [ | e g=300mi
oaxial Term : : S - : : : i1 il o 9=350mi
7 (Port2) transmission line packed slot varies with plunger N | » Consistent realized gain level RTAR S ey
_ _ DOSItIoN 100 150 LZ(?T(])”) 250 300 across scan range 40 30 20 10 0 10 20 30 40
* k.rr reconfigured via small ; 0 (@eg)
TMM13 isee Below mechanical movement
Dielectrically Cavity Backed * Phase delivered to each - 1 -
e oL Cavty Backe clement a function of key; | [ Increased Manufacturability
. Array scanned with only the n Non-Rectangular Cavity Backed Slot

coupling control

small mechanical movement

50, . A =
"""""" Coaxial Feed < [\ | Ws = S0mil b 270mil gft
(Port 1) z_: 40 / \ ,/'A‘\ ~~~~~~~ ’/’/ \450
Alumi Field mostlyin §3o ,’l ' E 20
Ll Dielectric — High e.f g . / /\ 0=90° I Hp = 250mil| |=>|l€&=C = 5mil z
. g % AV A U =45° v e
TMM13i b :ﬁ—/_—},/\x,\/ \ - ‘ r— ‘ 25 /
Maximum.éxtent Fully inserted T R —— 2 s 1 15 2
- plunger~s. __leplunger position 0 50 100 gtr?w(i)l) 200 250 300 Element Index, i
Aluminum 9] F_ield HEET : : : Variabl Initial Final
Y 2 air— Low ey _ s0r _ | Reduce fabrication complexity
l l * By angling the back of the cavity . . 10 Steps to approximate cavity back  caity  Swaight  Stepped
we lower the Q value z e N . Back
—— _ 8 '  Reduced plunger height _ _
e W Is used to control the E g=120mil . Alter TL t d el t Hyp 350mil 250mil
coupling to each element g0/ X T g=200mil cf TL geometry and eiemen ¢ 10mil >mil
| - I spacing to achieve desired scan Element  0.651 0.542
* A large range of coupling 5 range Spacing
achievable Is desired 0 2 ' 60 50
Transmission Line Design
Scan Angle . Scan range a function of element : B OtOtype a dat O g=50mil
90 (deg . =140mi
Spacing and TL keff Ar ra.y Des I g n PrO C ed u re Clamps (to hold assemblytogether) V7 —3:1;13“:
60 15 Measured |7

e —30° < 0 < 30°scanning Is
o achieved with 1.04 < < < 2.04

-30 . kO Desired
for and element spacing of 0.654 Patter
-60 (Gain SLL)

* Line achieves the necessary keff

[EEN
o

o

&
1

Co-polarized Realized Gain (dB)
(6

0.25 0.5 0.75 1 90 “p - . . 4 HAEETA R TR R TR -1940 "
Element Spacing () agility at H, = 270mil » Characterize coupling from element over a ! o —
range of slot widths o i
it extent of the n | | | | 9 | { | J I Measurements generally agree with
pIungerinthezdirection\ SR e Choose the element widths along the TWA to l Baékeng|ots y simulation
T 30mil N achieve the desired Kaiser taper TF ¢ X . ' in i
P A e N - N S ek I Realized gain is down compared to
IHZ v PEC < ek N0, * |teratively adjust slot widths to account for e s simulated due to differences in TL
—10mil < el = 270mi ANR element reflections and mutual coupling until . ) i e geometry
: TMM13i . " " " : L
$5°’"”+9 —> < 100mi e desired pattern Is achieved S - Measured scan angle is more positive,
PEC T Excitation also due to differences in TL geometry




