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The default units for the canvas are millimeters (mm). The app uses global units. You can change the units by clicking the Canvas Settings button.



Define Board Shape
To design a PCB stack, you must first define a board shape. Select Rectangle from the Shapes section on the toolbar. Drag the shape on the canvas to create a rectangle.
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Change the properties of Rectanglel in the Properties pane to the following:

Center — [0,0]
Length — 25
Width — 25



Add Ground Plane
Click Add Layer on the toolbar and then select Metal Layer to add a metal layer.
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The board shape is represented as a dotted line on the canvas.
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Set the Name of the metal layer to GroundPlane.



Add Dielectric Layer
Click Add Layer on the toolbar and then select Dielectric Layer to add a dielectric layer DielectriclLayerl.
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Add Metal Patch Layer
Click Add Layer on the toolbar and then select Metal Layer to add a metal layer. Set the name of this layer to HNotchLayer.
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Move Layers
You can move the layers using the Move Up and Move Down buttons on the toolbar.



This example shows how to design an unit element for a 1-by-2 H-notch linear array. You design the H-notch unit element by subtracting the top and bottom notches from

the substrate.
Create H-Notch

Select the HNotchLayer on the PCB Stack navigation tree and then select Rectangle from the Shapes section on the toolbar. Drag the shape onto the canvas to create a
rectangular patch.
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Set the properties of Rectangle2 to the following:

Name — HPatch
Center — [0,0]

Length — 20
Width — 20
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Click the Canvas Settings button and select Snap to grid to allow easier and more accurate drawing. Then set the Grid Size to 0.5 mm.
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The app displays the drawn shape.
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Create Top Notch

Select Rectangle from the Shapes section and drag the shape to the top of the shape to create a top notch in the patch layer. Set the properties of Rectangle3 to the
following:

Name — TopNotch
Center — [0,7]
Length — 6

Width — 6
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Create Bottom Notch

Select TopNotch from the canvas and then copy the layer by clicking Copy in the Actions section. Click Paste to paste a copy of TopNotch. Doing so creates a rectangle
TopNotch_Copy_1 with identical dimensions to the TopNotch layer.
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Set the properties of TopNotch_Copy_1 to the following:
Name — BottomNotch

Center — [0,-7]



Subtract Top and Bottom Notch Layers from Metal Patch

Select HPatch and TopNotch and then click Subtract in the Shapes section of the toolbar to remove both rectangles.
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The app updates the HPatch layer.
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Select the HPatch and BottomNotch and click Subtract in the Shapes section of the toolbar to remove both rectangles.
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Set Dimensions for Ground Plane

The ground plane must be same size as the HNotchLayer. To make the ground plane the same size as HPatch, right-click HPatch and select Copy.
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Right-click the GroundPlane and click Paste on the toolbar to paste the rectangle in the GroundPlane.
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The app copies the rectangle to the ground plane layer with the name HPatch_Copy(1). HPatch_Copy(1) and HPatch have the same dimensions.
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Set the properties of HPatch_Copy(1) to the following:
Name — GroundPlaneRect

Center — [0,7]

Length — 23

Width — 23
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Add Feed

Select the HNotchLayer metal layer on the PCB Stack navigation tree and then click Add Feed in the Feed Via section on the toolbar. You can add a feed only to a metal
layer.

|| Add Feed |

L) Add Via

o Add Load
FEED VIA

As the PCB Stack navigation tree shows, the app adds the feed to HNotchLayer as Feed1.
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Change Properties of Feed
Select the parent Feed node on the PCB Stack navigation tree, and then set the FeedDiameter to 1 and FeedViaModel to Strip. FeedDiameter is a global property.
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Change Position of Feed

Select Feed1 on the PCB Stack navigation tree. In the Properties pane, set Center to [-3,-3].
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In the 3D-View pane, you can see that the feed is connected only to HNotchLayer.
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Change Start Layer and Stop Layer
Connect the feed from HNotchLayer to GroundPlane by setting StartLayer to HNotchLayer and StopLayer to GroundPlane. This creates a feed on the GroundPlane which

connects to the HNotchLayer.

= Feadi = Pl
1
Marms Faaal Hama Fazdt
Statl sper |m 1r-| Staril oyer Giound™ans v
SIepL el sdasssssinams SlopLaye Hipodchlaysr W |
HuplohLays:
Cantar k3-3] Cander -3-3
Feediotags | Fesdyallage
FesiFnEs o TaadFnass o L

Change Metal Properties
Select the Layers in on the PCB Stack navigation tree and set the Type of the metal layer to Copper in the Properties pane.
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Validate Design

Click Validate Design on the toolbar to validate your board shape, layers, feed, via, and load.

& Validste Dasign = X

Validation Results

TEST | STATUS MESSAGE

Check Board Shape & Fass Tast passed successhully

Check Layers | @ Pass Tast paceed successtully

Check Feed & Pas: Tas! passed successhlly

Check Via & Pas: Test passed succasshully

Check Load | & Pas: | Test passed successiully




Analyze H-Notch Unit Element

This example shows how to perform vector and scalar frequency analysis on a 1-by-2 H-notch linear array.
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In the Analysis tab, set the Center Frequency to 4.65 GHz and Frequency Range to 4:0.1:5 GHz .
Memory Estimate

Click the Memory Estimate button from the Mesh section to estimate the memory you will require to run the analysis.
& Memory Estimate = X

The pobSiack resguines & memoeny ol 50 MB

“Charge ihe Mesh pammaedors in sellings
10 decroass he maemony neguinesd

Lo |

You will need a memory of 750 MB (RAM) to analyze the antenna design. You can alter the memory requirements by changing the mesh parameters. Select Mesh on the
toolbar to alter the mesh settings.

Analysis Settings

Click Analysis Settings from the Analysis section on the toolbar to set the the plot and mesh parameters to the following:
Ref Impedance(Z0) — 50 ohms

Az Range — 0:5:360 deg

El Range — 0:5:360 deg

Meshing Mode — auto
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Click OK to save the settings.



Run Analysis

Select Impedance from the Vector Frequency Analysis section on the toolbar to plot the impedance plot. The impedance plot shows that the PCB stack antenna resonates
at 4.6 GHz.

Click 3D Pattern from the Scalar Frequency Analysis section on the toolbar to plot the 3-D far-field radiation pattern of the antenna. The directivity of the H-notch patch unit
element is 5.93 dBi.
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Update Plots
Select DielectricLayerl from the PCB Stack navigation tree navigation tree and set the DielectricType to TMM10i in the Properties pane.
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Click Update Plots from the Update section on the Analysis tab to update the analysis results. The impedance plot now shows that the PCB stack antenna resonates at 4.4
GHz.
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Design 1-by-2 H-Notch Linear Antenna Array

Select HNotchLayer in the PCB Stack pane and drag the axes to create a selection box. Drag the axes until the selection box encloses Feed and HNotchLayer.

b PUE Snisnes Dougea = o 4

rmmn

. L e
v PCR ok
= FCRAnimnna . ByFCH

- [l Raerimtape




Click Copy on the Design tab to copy the layers enclosed in the selection box and click Paste to create the HPatch_Copy(1) layer.




Select the HPatch_Copy(1) layer and drag it to place it to adjacent to the HPatch layer.
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Validate Design for Errors

Click Validate Design on the toolbar to validate your board shape, layers, feed, via, and load. The Check Layers and Check Feed validation failed because HNotchLayer and
Feed1l_Copy(1) lie outside BoardShape and GroundPlane, respectively.

4 Vahdate Design - O .
Validation Resulls
| TEST STATUS MESSAGE
Check Board Shape Pass Test passed successfully
Check Layers ﬂ Fail HMolcnLayer lies outzide the
HoargShaps
Cneck Feed E3 Fail Feed - Fead1_Copyi(1) liaz oulside the
GroundPlane
Check Via @ Fa:s Tes! passed successhully
| Check Load @ Pass Test passed successhlly
I :
| Close
|




Overlay Layers

Select HNotchLayer and then select the Overlay check box in the Properties pane to create an image of HNotchLayer in the canvas.

* PCB Stack o
« PCBANenna - MyPCE
= [JJj] BoardShape
Rectanglel
= Layers
- HRotchLayer
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TopMolch
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+ Subirect
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Lo
Transparency 0g
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Select Rectanglel under BoardShape on the canvas and use the marker on the right to change the shape of BoardShape such that it encloses the HNotch image.
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Repeat the procedure with the GroundPlane layer.
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The BoardShape now encloses the HNotchLayer. You can change the layer dimensions using the Properties pane.



Validate Design for Errors

Click Validate Design to check for issues in the design. The design is validated with no errors.

& Validate Design - O X
Validation Results
TEST I STATUS | MESSAGE
Check Board Shapa @ Faz: Test passed successfully
Check Layers @ Pass Tes! passed successtully
Check Feed @ Fa:s Test passed successtully
Check Via & Pass Test passed succasstully
Chack Load &) Paz: Test passed succassfully
(Gowe |




Run Analysis
Click Update Plots in the Analysis tab to update the analysis results. This updates all the analysis plots in the app for the design of a 1-by-2 H-notch linear array.

3-D Pattern

The pattern for the antenna is more directional with a higher gain compared to the the H-notch patch unit element. The directivity of the 1-by-2 H-notch linear array is 7.66
dBi.
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Export Your Design to Gerber Files

In the Analysis tab, click Export and then select Export as Gerber File. In the Gerber Export dialog box, select Browse in the PCB Writer tab to select the directory in which
you want the Gerber files to be stored. Clear the UseDefaultConnector check box.

& Gerber Export - *

PCB Wribes PCB Service | PCB Connactor

FCB YWrter
Filenamea untithed || Browsa
UiseDelaultConnaclorn e
ComponeniBoundaryLine “E
CompanenthameFontSize L
DesiginfoFontSze | [
Font | Arial
PCEMargn | 0.0005
Soldermask | both L
ESolderpaste w]

Ok | | Cancal




In the PCB Services tab, under Services, select MayhewWriter. The PCB writer uses the selected service to create the Gerber files.

& Gerber Export - 4

PCBService - AdvancedCircuitsWriter

Services: | AdvancedCircuitsWiter v
 AdvancedCircuitsWriter |
BoardProfileFiie CircuitPeopleWriter

BoardB il i DirtyPCBeWritar
EuraCircults\Writer

CoordPrecizion GerbLookWriler
CoatdUnits GerberViewerWriter

| Mayhewhiiter

CreaieArchivaFiie P —

DefautviaDiam | PCBWayWiter

Paragon\Wiites

DrawArcsUsingLines Seeedirier
ExdensionLevel SunstoneyVritar
Zofz\Writer

inciudeRootF olderinZip 1
SameExtensionForGerbe ]
UseExcellon v




In the PCB Connector tab, clear the UseDefaultConnector check box.

In the PCB Connector tab, set Connectors to SMA and Connectors' Type to SMA_Cinch.
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The PinHoleDiameter is of the same value as the FeedDiameter. Click OK to generate the Gerber files.

& Gerber Export - *
P Comecor [

ED v)
| SMa_Cinch v)
142-0711-202 -
SMA,
50

Purchase  hitps /www.di

TotaiSize [0.007112 0.00

GroundPadSize 00023522 0.0

SignalPacDiameter 0.0017272
PinHoleDiameter 0001

IsolationRing 00040804
VertcatGroundSirips [l




The generated Gerber files are stored in the directory you selected in the PCB Writer tab.

[] Mame Twpe

HMotchArray.dn DRI Filo LK
HidatchArmray.gil GRL File KB
HMotcharray.glso

HMotchAmay.gbp SBP Fily

HMztchirmay.gbs 3B5 File | KB
HMedchirray.gpi 3 3 KH
Hietchirray.gil GTL File KR
HMotchAmay.gto ST File 1KE
HMotchArmray.gts 575 File 1 KB
Hiotcharray.ipc PC Fil 1 K
HiMotchArray Toxt Document 1 K

Open mayhewlabs.com/webGerber from your browser. Drag and drop the Gerber files from the directory and select Done.
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The Gerber files are displayed in the Gerber viewer. You can use the Gerber files to fabricate of your 1-by-2 H-notch linear array.
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You can also export your design to the MATLAB® workspace or MATLAB script by selecting Export to MATLAB Workspace or Export to MATLAB Script under Export in the

Design or Analysis



