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LOW-PROFILE PANEL PATCH ANTENNA ARRAY
For 10 GHz with Gain > +30 dBi

Design concept and HFSS simulation results



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

Top view
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Stackup for 16x16 patch Array

Array PCB> 1st layer; 16x16 patches, Cu
Dielectric Ro3035, thick 60 mil
2"d layer; GND plane, Cu
Feed PCB> 1st layer; GND plane
Dielectric Ro3035, thick 60 mil
2"d layer; feed network, Cu
Air; thick 10mm
Electronic PCB> 15t layer; GND plane, Cu
Dielectrics (?)
Electronic components layer



PCB panels and the array assembling

R03035 or Ro3003 are commercially graded materials
(DK=3.6 or 3.0; TD=0.0015 or 0.001)

May be used one panel for two PCBs

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



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

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

15t layer: Patch
RO3035, thick 60-mil
2"d Jayer: solid GND
RO3035, thick 60-mil

3'd layer: Microstrip feed



S11=-31 dB @10.3 GHz
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Rad. Pattern with max. Realized Gain=+6.2 dBI
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3-D Rad. Pattern of the patch; Realized G=6.2dBI
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Feed and Impedance Matching for 1 patch

The patch impedance
transform from 50 to
100 Ohm by ¥4 lambda
microstrip transformer




network and 50-t0-100-Ohm transforms

| 2x2 Patch array with a corporate (parallel) feed




2x2 Patch: S11=-22 dB @ 10.3 GHz at Array input

At LLC XYPlot5 HFSSDesigt. -
250

] arelfo t:
500

Nare X Y

1000 —|

T T T T T T T T T T T T T T T L T T T L T T T T T T T
1000 1010 1020 1030 1040 1050 1060 10.70 1080



2x2 Patch; Rad. Pattern with realized G=+12.3 dBiI
In E and H plane
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The corporate network for the 16x16 Array
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Gain calculation for existing and operating

a 8x8 dipole array

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

g
3.10
f:=103100  2g:= 30=29 mm
fc
Ny :=8 Ny :=8 d:=0.92%g Gg|:=2.14+3 dBi

d
0

Garray = 2575 dBl

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



Estimated Array Gain calculation for

the current 16x16 patch array

f:=103100  Jgi=— 10=29mm

Ny:=16 Ny :=16 d:=0.94g Ge:=6.2 dBi

d
Garray = Ge' + 10'09(2 NX' Ny}\v_oj

Garray = 328 dBl
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