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1. MAIN PAGE OF ANTEN’IT LIBRARY SOFTWARE
On the home page of Anten’it Library Software you can see the latest news about our company and
Anten'it products, as well as the events we participate in and organize. You can have advance information
about the exhibitions we have announced that we will attend.

¥ Antenom Antenna Technologies - X

Theoretical
Antenna Patterns

Toolbox

News

Antenom @ Everythingrf.com

Simulation of The Capacitive Loaded
Monopole Antenna with CST

Everything RF published the news of Antenom @ IEEE Workshop with Anten'it Block-...
Antenna Technologies with the title of “Antenom

Antenna Technologies Showcases Block-Based

Antenna Design Methodology at IMS 2023.”

Join Us at APS/URSI 2023 in Portland, Oregon,
USA!

We will take part at APS/URSI 2023 with a booth
exhibiting our Anten’it antenna & microwave
training, design and prototyping kits. APS/URSI
provides opportunity to ...

We will be exhibiting at IMS2023! Come and
ioin us at booth #1954!

Antenom will be exhibiting at IMS 2023 ,the
world’s premier RF and microwave industry
conference and exhibition, in booth 1954 #. This
will be a ...

2. WHAT ARE ANTEN'ITKITS ?

There are 8 different kits in the Anten'it product family. These are basically training kits and design &
prototyping kits.

Theoretical
Antenna Patterns

Antenna Training Kit Microwave Training Kit

Microwave Research Kit / Microwave Design and Prototyping Kit /
Multi-Microwave Kit

—

]
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Antenna / Microwave Training Kits include experiment boxes and experiment sheets for each antenna or
microwave component type.

Antenna / Microwave Research Kits are the academic version of the Antenna/Microwave Design and
Prototyping Kits. These kits are organized as metal blocks, 3 different types of dielectric blocks with 2.6, 4.4
and 8 dielectric constants, electromagnetic absorber blocks, ground planes and connectors. You can
assemble the blocks by hand and build your structures. You can also iterate your design easily.

Anten'it Multi-Antenna/Microwave Kits are for system engineers or researchers who are not
antenna/microwave engineers but are users. You can find the appropriate antenna/microwave
components for their application, follow the building instructions and build the antenna/microwave. After
finishing the work, you can disassemble the blocks and make them ready for another project.

2.1. Anten’it Antenna Training Kit

Anten’it Antenna Training Kit consists of 12 different antenna design experiments. These experiments are
shown in Table 1.

Table 1. Antenna Experiments

. Dipole Antenna Experiment

. Monopole Antenna Experiment

. Normal Mode Helix Antenna Experiment

. Axial Mode Helical Antenna Experiment

. Patch Antenna Experiment

. Patch Antenna Array Experiment

. Discone Antenna Experiment

. Horn Antenna Experiment

OO NON|HWIN| M

. PIFA Antenna Experiment

10. Sleeve Monopole Antenna Experiment

11. Dielectric Resonator Antenna Experiment

12. Dielectric Resonator Monopole Antenna Experiment

ANT-SBL-TR(1.0)
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Antenna Experiment Sheets

1-Dipole Antenna Experiment
J2-Monopole Antenna Experiment
[3-Normal Mode Helix Antenna Experiment

Axial Mode Helical Antenna Experiment

Material
Properties

Antenna Training Kit

Antenna Models

Brick Models

You can access all documents related to antenna experiments under the title "Antenna Experiment

Sheets".

You can click on "Antenna Models", download all 3D CAD files in STEP format or CST Studio models or IMST
Empire XPU models of these experiments. You can import the 3D CAD files into any simulation software

and simulate the antennas. In this case, you need to use "Material Properties", assign ports and do the

simulation settings.

In "Brick Models", you can access all the blocks used in Anten'it Antenna Training Kit and download their

STEP files to view their 3D models. If you want to build a novel structure, you can use the block models

directly.

ANT-SBL-TR(1.0)
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2.2. Anten’it Microwave Training Kit

Anten’it Microwave Training Kit consists of 11 different microwave component design experiments. These
are microstrip and waveguide components. These experiments are shown in Table 1.

Table 2. Microwave Experiments

. Rectangular Waveguide and Attenuator Design Experiment

. Impedance Matching Circuit Design with Lumped Elements

. Impedance Matching Circuit Design with Microstrip Stubs

. Microstrip Power Dividers Design Experiment

. Microstrip Quadrature 90° Coupler Design Experiment

. Filter Designs with Lumped Elements

. Microstrip Bandpass and Bandstop Filter Design Experiment

. Microstrip Stepped Impedance Low Pass Filter Design Experiment

OO NGO UN|H WIN (=

. Microstrip 180° Hybrid Coupler Design Experiment

10. Waveguide lIris Filter Design Experiment

11. Waveguide Post Filter Design Experiment

ANT-SBL-TR(1.0)
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Microwave Experiment Sheets

Microwave Training Kit

Microwave Component Models Brick Models

@ Microwave Experiment Sheets

1-Rectangular Waveguide and Attenuator Design Experiment
b2-1mpedance Matching Circuit Design with Lumped Elements

-Impedance Matching Circuit Design with Microstrip Stubs

-Microstrip Power Dividers Design Experiment (3 Types of Dividers)
Js-Microstrip Quadrature 90° Coupler Design Experiment

6-Filter Designs with Lumped Elements (Al four types of filters)
V-uwpmmmmww(mmm

Microstrip Stepped Impedance Low Pass Filter Design Experiment
crostrip 180" Hybrid Coupler Design Experiment
10-Waveguide Iris Filter Design Experiment (*Advanced)

x4 3mm Tadsd3mm
* Matat Coll- * Metal Con

- Beige Dislectric Cell
» Blu Dielectric Col
* Absorber Cell.

3045mm 10x10

« Boige Dislectric Coll  » Metal Call
* Biue Dielectric Coll

Wite Dielectric Coll

Microwave Models

Material
Properties

1
1 Y
)
!

y
§
i

You can access all documents related to microwave experiments under the title "Microwave Experiment

Sheets".
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You can click on "Microwave Component Models", download all 3D CAD files in STEP format or CST Studio
models or IMST Empire XPU models of these experiments. You can import the 3D CAD files into any
simulation software and simulate the microwave components. In this case, you need to use "Material
Properties", assign ports and do the simulation settings.

In "Brick Models", you can access all the blocks used in Anten'it Microwave Training Kit and download their
STEP files to view their 3D models. If you want to build a novel structure, you can use the block models
directly.

2.3. Anten’it Antenna Research Kit / Anten’it Antenna Design and Prototyping Kit /

Multi-Antenna Kit

There are 18 antenna types, 6 waveguide component types and an integrated model (a waveguide
component and two antennas together) in the Anten’it Library Software which can be built with Anten’it
Antenna Research Kit and Anten’it Antenna Design and Prototyping Kit. They are shown in Table 3.

The number of antennas, antenna and waveguide component types will increase in the next versions.

Table 3. Antenna and Waveguide Component Models

. Pyramidal Horn Antennas

. Normal Mode Helix Antennas

. Axial Mode Helix Antennas

. Probe Fed Patch Antennas

. Monopole Antennas

. Monopole Yagi Antenna

. Dipole Antennas

. Discone Antennas

OO |IN OO NP IWIN|E

. Dielectric Resonator Antennas

=
o

. Sleeve Monopole Antennas

=
[N

. Capacitive Loaded Monopole Antennas

=
N

. Disc Monopole Antenna

=
w

. Inverted-F Antenna

=
N

. Loop Antenna

[ERN
ul

. Monocone Antenna

[ERN
[<)]

. Slotted Waveguide Antenna

[EEN
~N

. Square Horn Antenna

[EEN
(o]

. Vee Dipole Antenna

[EEN
O

. Monopulse Horn Antenna

N
o

. Waveguides

N
=

. Waveguide Filters

N
N

. Waveguide Directional Coupler

N
w

. Waveguide Power Divider

N
SN

. Waveguide Magic Tee

N
(%2}

. Waveguide Absorber
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Antenna Research Kit / Antenna Design and Prototyping Kit / Multi-Antenna Kit

e W
TEIEITE anter

222222229922000

Antenna Building
Instructions and Antenna and Waveguide
Datasheet Booklet Component Models Brick Models

2, ANTEN’IT ANTENNA DESIGN .
**antennm AND PROTOTYPING KIT Nt
antena technologies DATASHEET BOOKLET anten
L5 Standard Gain Horn Antenna Selection Guide

Table 2 Standard Gain Horn Antennas

Frequency | VSWR | Polarization | Gain [d8i] | Antenna Code

Range
[6Hz)
.85-6. <2 Linear .2-9.5% 001A-WR187-28-FM12-08
.95-6. <2 Linear .5-12.9% | 001A-WR187-28-FM12-11
19560 | <20 | Linear 0.6-142°_| 001A-WRI187-28-FM12-14
3060 | <23 | Linear 5-12° 001A-WR229-35-160-10 _|
.404.37 | <2.0 | Uinear .0-9.5% | 001A-WR284-32-F590-08 |
42435 [<20 | Linear 12.8° | 00IA-WR284-32-F590-11 |
4544 | <20 | Linear .5-14.1° | 001A-WR284-32-F530-
pending on the frequency
3.2. Axial Mode Helical Antenna Selection Guide
Table 3 Axial Mode Helical Antennas
FrequencyRange | VSWR | Polarization | Gain [d8i] | Antenna Code Datashe | Antenna
[GHz) et: Building
Instructions:
.0-2.8 <20 | tACP 5.3° | 002A-AMHA-128-2-LHCP | DS-PDF _| ABI-PDF.
.0-2.81 0| RHCP. 5.3*__| 002A-AMHA-128-2-RHCP_| DS-PDF | ABLPDF |
2. <2.0 | LACP -10° | 002A-AMHA-128-3-LHCP | DS-PDF _| ABL-PDF.
<20 | RHCP -10° 002A-AMHA-128-3-RHCP_| DS-PDF | ABI-PDF
2.0 |uHce 5-85° | 002A-AMHA-096-2-LHCP | DS-PDF | ABL-PDF
763, <2.0 | RHCP 5-8.5* | 002A-AMHA-096-2-RHCP | DS-PDF | ABI-PDF
3. <20 | HCP 6-9.7 002A-AMHA-036-3-LHCP_| DS-PDF _| ABL-PDF
1.853. <2.0 | RHCP 5. 002A-AMHA-036-3-RHCP_| DS-PDF | ABLPDF
.34-4. <20 | tHCP 5-8. 002A-AMHA-080-2-LHCP | DS-PDF | ABI-PDF
344 <20 | RHCP 5.8, 002A-AMHA-080-2-RHCP_| DS-PDF | ABI-PDF
4. <20 | tHcP 59.6° | 002A-AMHA-080-3-LHCP_| DS-PDF | ABLPDF |
.14-4.0 <20 | RHCP 5-9.6"__| 002A-AMHA-080-3-RHCP | DS-PDF | ABI-PDF
.65, <26 | LHCP 5-10.7* | 002A-AMHA-032-5-LHCP_| DS-PDF | ABI-PDF
.65 <26 | RHCP .5-10.7° | 002A-AMHA-032-5-RHCP_| DS-PDF | ABE-PDF
.65, <26_|tHcP .3-11.0" | 002A-AMHA-032-7-LHCP_| DS-PDF _| ABI-PDF
.6-5. <26_| RHCP .3-11.0" | 002A-AMHA-032-7-RHCP_| DS-PDF _| ABI-PDF
.66 30| AP 3-9.6° | 002A-AMHA-016-5-LHCP | DS-PDF | ABI-PDF
.6-6. <3.0 | RHcP .3-9.6° | 002A-AMHA-016-5-RHCP | DS-PDF | ABL-PDF
.66, <30 | AP .9-9.5" | 002A-AMHA-016-6-LHCP | DS-PDF | ABLPDF |
.66 <30 | RHCP .5-9.5 | 002A-AMHA-016-6-RHCP | DS-PDF | ABI-PDF
.6-6. <30 | tHCP .1-10.7° | 002A-AMHA-016-7-LHCP | DS-PDF _| ABI-PDF.

2.4. Anten’it Microwave Research Kit / Anten’it Microwave Design and Prototyping Kit /
Multi-Microwave Kit

There are 12 microstrip component types, 6 waveguide component types and an integrated model (a
waveguide component and two antennas together) in the Anten’it Library Software which can be built with
Anten’it Microwave Research Kit, Anten’it Microwave Design and Prototyping Kit and Multi-Microwave Kit.
They are shown in Table 4. The number of microwave components and the component types will increase
in the next versions.

Table 4. Microwave Component Models

1. Lumped Element Low Pass Filters

2. Stepped Impedance Low Pass Filters

3. Lumped Element High Pass Filters

4. Microstrip Stub High Pass Filters

ANT-SBL-TR(1.0)
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5. Lumped Element Band Pass Filters

6. Microstrip Stub Band Pass Filters

7. Lumped Element Band Stop Filters

8. Microstrip Stub Band Stop Filters

9. Microstrip Quadrature 90° Couplers

10.

Microstrip 180° Hybrid Couplers

11.

Microstrip Directional Couplers

12.

Microstrip Wilkinson Power Dividers

13.

Monopulse Horn Antenna

14.

Waveguides

15.

Waveguide Filters

16.

Waveguide Directional Coupler

17.

Waveguide Power Divider

18.

Waveguide Magic Tee

19.

Waveguide Absorber

5:.an — ANTEN'IT MICROWAVE -

You can use the selection guide tables for each microwave component in this booklet. Find the

Microwave Research Kit / Microwave Design and Prototyping Kit

3033233333339993399)

Microwave Building Microstrip and
Instructions and Waveguide Component
Datasheet Booklet Models

»

DATASHEET BOOKLET anten

3. MICROWAVE COMPONENT SELECTION GUIDE

open the documents.

for your application and use the datasheet & building instructions links to

ERN Low Pass Filter Selection Guide

Table 1 Lumped Element Low Pass Filters

Passband Wicrowave
Frequency Buiding
Range Instructions:
| Lotz]
0C36 MBLPDF
DC-168 MEBIPOF
DC170 X
0C-270 MEBLPOF
0C-320 MBI-POF
DC3%0 MELPDF
DC488 MBi-POF
Passband Wicrowave
Frequency Budding
Range Instructions:
Mz} [men}
oC415 | 515 80X160 | 002A-MSLPF2-5-515 | DS-POF MBL-POF

oC735 | 875 B0X160 | C02A-MSLPF25-875 | DS-PDE | MBLPDE
DC970__[ 1200 BOXB0 | 002A-MSLPF-3-1200 | DSPOF | MBLPOF
DC1215 | 1500 1965-5340 | 80X80 | 002A-MSLPF-3-1500 | DS-POF X
DC1125 [ 1550 20156000 | 80X 160 | 002A-MSLPF2-5-1550 | D | B
DC1230__| 1750 25006000 | 80X 002A-MSLPF-4-1750 POF B1-POF
DC1400 | 2050 28004500 | 80X80 | 002A-MSLPF-5-2050 | DSPDF | MBLPOF
DC1900 | 2400 B0XB0 | 002A-MSLPF-5-2400 | DSPOF | ML
DC1950 | 2650 34506000 | 80X 002A-MSLPF-5-2650 _| DS-POF MBIPDF
DC2150 | 2925 37406000 | 80X O02A-MSLPF-5-2925 | DSPOF | MBLPOF
DC-2410 | 3300 43006000 | BOX80 | D02A-MSLPF-5-3300 | DS-PDF X
0C2950__| 3700 43256000 | 80X 002A-MSLPF-5-3700 PDF | MBLPDF
DC3800 | 4100 | #620-6000 | 80X80 | O02A-MSLPF-54100 | DSPOF | MBLPOF
DC3910__| 4300 5050-6000 X 02A-MSLPF-54300 | DePOF | MALpOF |

B0X160 | D02A-MSLPF2.5-715 | DS-POE MBI-POF

Brick Models

§
'

i
P

£
¢
'

Pre . o
« e o Dutecre cot + o ot
B o ot
e Do ot
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3. THEORETICAL ANTENNA PATTERNS

"Theoretical Antenna Patterns" section of the Anten’it Library Software includes Dipole, Horn, Patch, Patch
Array, Normal Mode Helix, Axial Mode Helix antennas. This tool is useful for the comparison of the theory,
simulation and the practice.

Students can use theoretical antenna patterns tool, compare the simulation results and experiment results
and understand the essential antennas better. As engineers, we always need some basic tools to design
our systems and expect some results before designing the antennas.

Theoretical
Antenna Patterns

Patch Antenna Normal Mode Axial Mode
Array Helix Antenna Helical Antenna

Dipole Antenna Horn Antenna Patch Antenna

A case study is shown in the next sections of this document explaining how to use this tool.

4. TOOLBOX

The toolbox has 3 sections at the moment which are “Waveguide Low Pass Filter”, “Waveguide Iris Filter
Design”, “Microstrip Low Pass Filter Design” tools.

Once you click on one of them, you write the inputs and get the output as a results. Instead of calculating
the filter dimensions with some complex procedures, this toolbox help you to get the dimensions easily.

ANT-SBL-TR(1.0)
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Theoretical
Antenna Patterns

Waveguide Low
Pass Filter

Microstrip Low

Wi ide Iris Filt
aveguide Iris Filter Pass Filter

5. CASE STUDIES
There are some case studies in this section. Each of them aims to explain Anten’it Library Software.

Case Study 1: Calculate the theoretical radiation pattern of a Horn Antenna

Click on Horn Antenna from the theoretical antenna patterns tool. The input parameters must be written
to calculate the radiation pattern of a horn antenna. These parameters are shown below.

AA: Length of the Antenna Aperture
AB: Width of the Antenna Aperture
FL: Flare Length

WA: Width of the Waveguide

WB: Length of the Waveguide
FL

Wavegunide '—ﬂj_\_\.__

Al
Hom Feed

Coaxial Cable = Coaxial Cable +

WhH

Wi
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The waveguide dimensions in this example, which are the size of a standard waveguide WR187, are
47.54mm x 22.14mm. The aperture dimensions of the antenna are used as 160x132mm and the flare
length is used as 132mm. Therefore, we need to enter WA: 47.54mm, WB: 22.14mm, AA: 160 mm, AB: 132

mm, FL: 132mm in this tool. As a result, the 'Directivity' value is calculated as 15.301 dBi.

Inputs

N i [160 |
A ) 122 |
|
|
|
|

[mm] 147.54
R (mm) 2214
[mm] 132

Outputs

S dsil 15.301

[GHz] 145

Plot

AB : Width of the Antenna Aperture

AA : Length of the Antenna Aperture

FL : Flare Length D : Directivity of the Antenna

WA : Width of the Wavequide
WE : Length of the Wavequide

Once entering the input parameters, you receive “D” as a directivity calculation result and E-Plane and H-
Plane normalized radiation patterns. They can be seen both in Cartesian and in polar coordinates.

tr]
T
[mm] 132

(Grz]

Normalized E-Plane
TN i b
T [

Coaxial Cable «

Normalized H-Plane

= F

=

Case Study 2: The need for a 0.15 - 1.6 GHz High Pass Filter

ANT-SBL-TR(1.0)
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1. The lumped element high pass filters are part of the microwave
microwave research kit.
2. Then, we click on the microwave building instructions and datasheet booklet where all our datasheets
and antenna building instructions are collected.

Microwave Research Kit / Microwave Design and Prototyping Kit

-
-
e
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Microwave Building Microstrip and
Instructions and Waveguide Companent
Datasheet Booklet Moders

research kit. First, we enter the

3.2, High Pass Filter Selection Guide
Table 3 Lumped Element High Pass Filters
Passband Cut-off Stopband Ground Component Code Datasheet: Microwave
Frequency | Frequency | [20dB] Plane Building
Range [MHz] Frequency Dimensions Instructions:
[MHz) Range [mm]
[MHz]
135-1540 | 98 DC-73 80 X 160 003A-LEHPF2-5-135 DS-PDF MBI-PDF
150-1600 | 130 DC-95 80 X 160 003A-LEHPF2-5-150 DS-PDF MBI-PDF
225-1680 | 203 DC-140 80 X 160 003A-LEHPF2-5-225 DS-PDF MBI.PDF
350-1740 | 267 DC-195 80 X 160 003A-LEHPF2-5-350 DS-PDF MBI-PDF
425-1690 | 387 DC-295 80 X 160 003A-LEHPF2-5-425 DS-PDF MBI-PDF
515-1830 440 DC-245 80X 160 003A-LEHPF2-5-515 DS-PDF MBI-PDF

4

B

o,
8% 003A-LEHPF2-5-150
o antenom High Pass Filter A4

S — anten
[ Paameter  Frequemcy[MM:]  Typ.  Unit |

DC-6! | 40 ds

—_— Rejection Loss e ’ 2 i
g Frequency Cut-Off 130 |3 d8
| VSWR DC-130 120 b |
PassBand [ Insertionloss 1 150-1600 I ES {d8
VSWR 150-1600 12 1
Dimensions Over 80 X 160 mm ground plane
Connector SSMA
Type Lumped Element High Pass Filter
Degree 5
High Pass Filter S-Parameters
0
30 S —
§~20
_-:,: -30
5
Eq0
=
e .
w

a
e o
N

/ —$11 —522 —S$12

o
=]

0 200 400 600 800 1000 1200 1400 1600
Frequency [MHz]
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3. Finally, we click on the DS-PDF that appears next to the component we are looking for and access the
datasheet.

Case Study 3: Calculate the dimensions of the waveguide low pass filter and compare with
the simulation results

Click on “Waveguide Low Pass Filter” from the toolbox tool. The input parameters must be written to
calculate the dimensions of a filter. These parameters are shown in the figures below.

N
Inputs
f¢ : Cut-off Frequecy of the Filter
0dB Low Impedance : Low Impedance of Waveguides
3dB ~~ High Impadance : High Impedance of Waveguides

a : Width of the Waveguide
b : Height of the Waveguide
N : Filter Degree

Outputs
W : Width of the Waveguides
L. : Length of the Waveguides

v

fe

The figure below presents the widths and the lengths of the low pass filter as well as the waveguide
dimensions.

h

And finally, the user must choose which type of filter they want to use. There are 4 different filter types:

Element Values for Maximally Flat

Element Values for Equal-Ripple - 0.5dB
Element Values for Equal-Ripple - 3dB
Element Values for Maximally Flat Time Delay

ANT-SBL-TR(1.0)
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In this example, the frequency was chosen as 3.8 GHz, low impedance 30 Q, high impedance 130 Q,
waveguide width 48 mm, waveguide height 20 mm, filter degree 5 and filter type element values for equal-

ripple - 0.5 dB.
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And our calculated results are: W = [52.0, 12.0, 52.0, 52.0, 12.0, 52.0], L = [14.49, 16.29, 21.58, 16.29,

14.49].

Using this data, we created a filter design in the CST Studio program and simulated it. S-parameter results
show us that the filter frequency shifted a bit, which can be the result of the difference between the
theoretical calculation and the simulation or may also be the result of our brick-type structure instead of a

smooth surface structure.
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In conclusion, the filter toolbox is very useful for practical work.
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