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Design concept and HFSS simulation results



16x16 Patch array (256 patches), (16x16) inch

Top view



Stackup for 16x16 patch Array

Array PCB> 1st layer; 16x16 patches, Cu
Dielectric Ro3035 thick 60 milDielectric Ro3035, thick 60 mil

2nd layer; GND plane, Cu
Feed PCB>  1st layer; GND plane

Dielectric Ro3035 thick 60 milDielectric Ro3035, thick 60 mil 
2nd layer; feed network, Cu

Air; thick 10mm
El t i PCB 1st l GND l CElectronic PCB> 1st layer; GND plane, Cu

Dielectrics (?)
Electronic components layer



PCB panels and the array assembling

 Ro3035 or Ro3003 are commercially graded materialso3035 o o3003 a e co e c a y g aded ate a s
(DK=3.6 or 3.0; TD=0.0015 or 0.001)

May be used one panel for two PCBs May be used one panel for two PCBs

 The Array assembling is putting together the two PCBs (face-to-face 
d l )ground planes)



The array element: a wideband patchThe array element: a wideband patch 
above GND plane with embedded slots

Patch X-Y size:Patch X-Y size: 
(0.26x0.33) inch
GND size: (1x1) inch



Patch Stackup and dielectric materialp

1st layer: Patch1st layer: Patch

RO3035, thick 60-mil 

2nd layer: solid GND 

RO3035, thick 60-mil

3rd layer: Microstrip feed



S11 31 dB @10 3 GHS11=-31 dB @10.3 GHz
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Rad. Pattern with max. Realized Gain=+6.2 dBiRad. Pattern with max. Realized Gain 6.2 dBi
in E- and H-plane
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3 D Rad Pattern of the patch; Realized G=6 2dBi3-D Rad. Pattern of the patch; Realized G=6.2dBi



Feed and Impedance Matching for 1 patch                  

The patch impedance
transform from 50 to 
100 Ohm by ¼ lambda 
microstrip transformer 



2x2 Patch array with a corporate (parallel) feed2x2 Patch array with a corporate (parallel) feed 
network and 50-to-100-Ohm transforms



2x2 Patch: S11=-22 dB @ 10.3 GHz at Array input
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2x2 Patch; Rad. Pattern with realized G=+12.3 dBi;
in E and H plane

10.00

15.00
Ansoft LLC HFSSDesign1XY Plot 6 ANSOFT

m1
Curve Info

0.00

5.00

ai
nT

ot
al

)

-10.00

-5.00

dB
(R

ea
liz

ed
G

a

Name X Y
m1 0.0000 12.3346

-90.00 -65.00 -40.00 -15.00 10.00 35.00 60.00 85.00
Theta[deg]

-20.00

-15.00

Theta [deg]



The corporate network for the 16x16 ArrayThe corporate network for the 16x16 Array

 .



Gain calculation for existing and operating 

a 8x8 dipole array

The example of 8x8 Dipole Array above a solid ground plane:

8
fc 10.3 109

 0
3 108


fc
 o=29 mm 

Nx 8 Ny 8 d 0.9 0 Gel 2.14 3 dBix y 0 el

Garray Gel 10 log 2 Nx Ny
d
0











Garray 25.75 dBi

(The declaring max gain of an operating8x8 dipole array is 25 dBi)(The declaring max. gain of an operating 8x8 dipole array is 25 dBi) 



Estimated Array Gain calculation for 

the current 16x16 patch array

fc 10.3 109
 0

3 108


f
 o=29mm c 0 fc

Nx 16 Ny 16 d 0.9 0 Gel 6.2 dBi

Garray Gel 10 log 2 Nx Ny
d
0










0 

Garray 32.8 dBi
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