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pWave Wizard™
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pWWave Wizard™ is a full wave 30 EDA-design suite that combines the flexibility of Finite-Element-Method [FEM] with the
speed and accuracy of Mode-Matching [MM] for the simulation and optimization of passive microwave systems and compo-
nents, including antennas.

The concept of uWave Wizard™

T ———
The conventicnal approach of drawing & complex structure entirely in 30 has been extended 1o cascade user-generated
elements with pre-defined library elements. These libraries contain single elements such as irises, cavities and junctions but
alse complex structures such as OMTs, polarizers and horns, All elements are parameterized and enable the wser initkal designs
a5 well as modifications within minutes, It also allows the user to optimize complex structures to meet challenging specifica-
tiens. The pWane Wizard™ software suite offers optimizer and synthesis tools,
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Coenplex structunes can be composed from pre-defined library ebements and user-defined elements in a schematic editor. By cascading
simulated RF performance of all individual components, the frequency response of the complex stracture cam be accurately predicted,
Each element is fully described by its modal scattering matrix, Applying a kybrid solver concept, each element is simulated using the
fastest and most sccurate solver for the respective geometry, The wser can simply control accuracy and speed through the aumbser of
modes. The number of modes is defined by the cutoff ("cut”] frequency of the highest considered mode.

“Rapid design and fast execution times shorten the development cycle of RF components. These major advantages of
the concept of pWave Wizard™ will provide you a quick return on your investment.”



User Interface
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1. Ribbon type Ul: pWWave Wizard features a ribbon type User interface (UI) , offering a user friendly desktop environment
with the familiar appearance and convenience of office software. Intuitive icon type shortcuts and editors, distributed across
the nbbons, help understand each task more quickly and easily. Tabs for Project, Circuit, Design, Optimizer, Tools and Plots
are easily accessible,

Z Project Tree View: The project tree view provides all information about the project such as frequency settings, vaniables,
circuits including sub-circuits and default settings ke units, accuracy, symmetries and material properties. The GLUI features
separate identification of variables belonging to a selected circuit,

3. Libraries: pWave Wizard offers an integrated library with over 450 pre-defined key building elements such as irises,
cavities, steps, bends, junciions, coaxial probes, radiation, entire structures (e, tapers, OMTs] and more, Libraries for the
impart of scattering parameters and 30 CAD files, ideal filter parameters and sub-circubts are available,

4, Schematic Editor: pWave Wizard's schematic editor allows the creation of three dimensional structures based on key
building blocks,

5. 3D-Viewer: The OpenGl based 30 viewer provides the visualization of circuit geometries, mesh files and field patterns. It
offers a built-in postprocessar for 3D FEM solutions and enables the graphic to be exported to common CAD formats, like
STL, DXF, 5TEP and IGES. Real time 30 visualization of all library elements is inciuded,

& Info Panel: The info panel displays messages, the current netlist and serves a3 an optimization monitos,

7. Status Bar: The status bar shows run time information such as analysis and optimization progress.,




Bandpass Filter Synthesis
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The waveguide filter synthesis tool automatically generates
Chebyshev- or Butterworth bandpass filter models based on user
specifications, A bullt-in spline interpolation algorithm signifi-
cantly accelerates the calculation of inverter values, The synthe-
sis process creates a complete 30 model of the filker, It also
generates 3 schematic containing the set of geomeines neces-
sary 1o build the filter.

One project can include several synthesized filters in form of
sub-circuits, 3 convenient feature for multiplexer designs. Indi-
vidual filter channel specifications are automatically assigned to
goal functions of the respective sub-circuit, Channel specific
optimization goals can be selected and shared between individ-
ual filters or can be used (o creabe optimization goals for the
entire multiplexer,

Wave Wizard | EDA | Woveguide | Filter | Antenna | Full
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Interdigital Filter Synthesis
-_..____‘_h_.
With the interdigital filter synthesis toal it is possible to synthe- ——— =
sie. interdigital filters in just @ few steps. The desired filter = LR T e
parameters can be specified (desired order, insertion loss, ripple !:;'—'— o .
level, bandwidth, etc.), just as the input geametries of the filter _— =
and the dimensions of the coaxial feed, Analysis and optimiza- — = .
thon of the synthesized filter are supported. = o 8
yiNive Wizard | EDA. | Waveguide | Filter | Antenaa | Full =_ b :
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Lowpass Filter Synthesis
e —

pWave Wizard™ supports a user-friendly bowpass filter synthesis

e w — -]
tool. As @ result of the low pass synthesis 3 complete schematic i = -y
is being generated. This schematic includes 3 sub-circuit hierar- [
chy, the setup of the variables including extensions and the Elmis i i

sefup of the goal function from given specifications. In excep-
tipnal cases 3 short post optimization may De required because
pWWave Wizard™ takes higher order modes into account whike
the synthesis is based on 3 fundamental mode connection,

wive Wizard | EDA | Woveguide | Filter | Aatenna | Full
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Taper Assistant
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For a transformer synthesis, pWave Wizard™ offers the choice
between a built-in taper symthesis and & taper VBA template. As
& result of the taper taper synthesis a complete schematic is
generated.

wiNave Wizard | EDA | Waveguide | Filter | Astenna | Fall
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Filter Workbench Tool
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eyttt i ! This tool is deweloped based on the relationship between the
-'-_.. ?: E:_ : coupling matrix and physical dimenssons of & filter starting with
R o - | an imported coupling matrix scheme or by wser provided specifi-
= === = . nl cations {like order, bandwidth, ripple, transmission zeros). The
— e 8 tool can be applied globally to any kind of microwave filters like
— = 2 i wavequide, combline and microstrip.
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S L ! The procedure towards designing a specific filber is straight

forward and requines only a few manual inputs from the user to
start the synthesis. The subsequent steps are fully automated
Am— and lead to the dimension of the filter for manufacturing. A
- major advantage is that the user can run [ater each intermediate
step for an individual adjustment also.

e e First, the user has to provide either the coupling matrix or the
specifications of the filter such as, order of the filter, bandwidth,
retumn foss, transmizsion zeros and conductivity. Secondly, a
filter topology can be sclected among varous models: inline,
cross coupled, waveguide filter, combline filter, ebectric probe,
magnetic tapped probe, tuning screw etc.
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Thereafter, initial dimensions will be required to be entered by
the user according to the selected topology [wavegquide housing,
post and serew diameter, etc.). The program automatically cal-
culates the impedance based on given feed parameters in case
of a combline filter for example, hence, the user has the possibil-
ity to try out various combanations for a feed either with an

eleckric probe or magnetic tapped probe.

Onice the theoretical filter and the topology parameters have
been defined, the program compaites in the first step the
| unloaded quality factor and infarms the user about a few rec-
aommended geametny settings for an improved performance like
iris thickness and post diameter for example. At this point the
user can change the input geometry parameters acconding to
" the recommendations or simply continees with the provided
dimensions. In paraliel, 3 plot window visualizes the response of
the specified ideal filter.

Onee the topology and initially required geometries are fixed,
the synthesis will start an automatic procedure. For each
coupling the tuning of single resonators will be done individu-
ally while a phase correction take place afterwards. Thereafter,
the initial construction of 3 complete filter can be obtained very
quickly and leads to wery good starting geometries for 3 post
optimization. In case of a fast construction of an initial prota-
type, the program provides the possibility of a maneal or half
automated tuning of each indwidual coupling circuit towards
the complete final filter.

WWNave Wizard | EDA | Waveguicie | Filter [ Antenna | Full
o o o s ® s




3D-FEM

————

Based on 30 wector finite elements [1st and Znd order edge
ehernents), uWave Wizard supports the analysis and optimization
of elements with complex geametries not suitable for Mode
Matching method. These are user defined elements from the
madeber or [ibeary elements e, screws o probes penetrating
into cawities, draft angles for die=casting technigue and smoath
wall profiled tapers. The modal absorbing boundary conditions
at the element ports ensure full multi-modal compatibility and
interchangeability with all other (MM, BCMM and 2D FEM)
elements at the S-parameter level, Lossy and anisotropic materi=
als, swch as ferrites, are fully supported. Creation of the element
surfaces and the tetrahedral volume meshes is fully automated,
including automated local mesh refinement anound critecal
geometries. User-supplied geometries can be imported from
CAD files [STL/STEP/IGES).

(Wave Wizand | EDA | Waveguide | Filter | Antenna | Full
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Field Analysis and Visualization
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The field analysis is suited for the visualization of the electric
and magmetic fields at critical parts inside waveguide circuits,
Fram the output of the fiekd plots the user can estimate the
power handling capabilities of filters and transitions and thus
eaves the CAD of high-power microwave devices. for the
"normal” field calculation with MM/BCMM and 20-FEM. The
difference between 3 field calculation of MM/BCMM/20-FEM
hased elements to 3D-FEM elements or circuits i, that 30 vector
plats of the fields are generated for the whole volume instead of
plats along certain planes. Losses, sither dislectric or caused by
finite surface conductivity, are an integral part of the calcula-
tion. Furthermare the salutions can be exported to animate the
propagation of the fields as a scalar of vector plat.

iWave Wizard | EDA | Waveguide | Flwer | Antensa | Full
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Resonance Analysis
e e

-

The computation and oplimization of resanant frequencies i of
particular importance in the process of designing filters, espe- ) ) St o o e [}
chally in the design of combling and dielectric resonator filters,
pWiave Wizard™'s 3D-FEM solver offers the opportunity fo
determing and optimize the resonant frequency of almost any
structure, Besides computing resonant frequencies, the reso-
nance analysis tool also simulates the electromagnetic fields
within the resondtor and computes the resonator's O-factor
Using pWWave Wizard™'s J0-viewer, the resonance analysis tool
supports visualization and plotting of electromagnetic fields af
fesanant modes.

piNave Wirard | EDA | Waveguide | Filter | Antenna | Full
o ) o o) a W

5 ok

B B & ki Bkl




Modeler

—

pWave Wizard includes a graphic modeler which is directly
accessible through the pWawe Wizard modeler library. The inte-
grated modeter is a versatile 30 editor capable of creating and
modifying geometrical models of 30 and planar structures.
Complex geometries are created from simple objects e.g. boxes,
cytinders, rectangles and then modified andfor subjected fo
Boolean operations (umion, subtraction, intersection). Whenever
an object is created or modified, the action is sdded to the
object’s operation list which acts as a Blueprint, This simplifies
and speeds up the designs and further modifications of the
structunes.
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The modeler also offers a different design approach. Frst, a
two-dimensional cross-sectional profile i created wsing 20
primitives. Second, the profile is extruded along a line to create
a 30 structure, Other features for the construction include,
creation of arreys of objects using the cloning tool, filets and
chamfers to create accurate models of devices manufactured
with machining radii, and creating structures with rled
surfaces.

Thanks to parameterization of all operations on geometries, the
dimensipns and other parameters of structures can be guickby
changed in particular dufing an optimization. The structure is
rebuilt automatically acoording to the new parameters. All varni-
ables are synchronized between the modeler and pWave
Wizard's GUI. The connection between modeler elements is sup-
parted by the multimodal scattering matric. Mo normalization or
manwal sorting of modes is necessang

Two different [direct/iterative) solvers are directly associated to
the modeler. These sobvers are using & set of hierarchical hasis
functions up to 3rd order and curvilinear tetrahedral elements
which result in accurate shape modeling of curved and complex

geometries.
Varee Wimard | EDW | Wovegaide | Fiter | Anleana | Full
o S x X X o

3D Mesh Morphing

=0

Mesh morphing a i new feature for the acceleration of the
AD-FEM computation and optimization. With mesh morphing
the mesh topology is kept constant as long as possible, instead
the mesh nodes are moved only &s the geometries are changed.
Thues the “noise™ introduced by mesh generation is significantly
reduced, which improwes the convergence of gradient type opti-
mizers, like the "Extrem” or "Powell™ optimizers. This conver-
gence behaviour of the mesh morphing techniguee is comparable
for gradient type optimizers to pure MM elements even with a
very coarse discretization. The computation is faster, since the
mesh generation is done only at beginning of the optimization,
This feature supports the parametrized 30-FEM based elements
as wiell the 30-FEM simulations on circuit level.

uWave Wirand | EDW | Wiveguide | Fiter | Antenra | Full
i ] (5 ] 8 ] 4] 1] o



Radiation Feature

This feature supports computation and optimezation of far and
near fickd patterns of radiating elements The excited mode Gan
be selected from the variety aof all accessible mades at the
respective ports. This enables the design and optimizatan of
compbex midti-port feed networks and simultaneous optimiza=
thon on tebecom and tracking mode patterns.

The radiation element is typically connected directly to a circular
hiorm, respectively bo a circular waveguide aperture. epending on
the wpstream network the radiation element ewen suppoarts
cluster feeds, patch antennas and slot Frrays with 2 moderate
rnumber of slots, depending on the redius of the waveguide
aperiune,

The Field patterns are derved from spherical wave coefficients of
the radiating efement at a Fixed radius. This method guaraniees
very fast computation of a radiating element and prowides the
pattern a5 typical 20 and 20-msoline plots as well 3 complete 30
plot. The spherical wave expansion coefficients [SWE) are also
used for the simulation of reflector antennas and can be exported
in ASCI file format as an input for other reflector antenna tools.

Fre-defined performance parameters such as max-gain, aperture
efficeency, 3dB beam width, phase center location, edge taper
ete. simplify sething up an antenna analysis of optimization.

The radeation library inclisdes a set of elements which explait the
body of revolution symmetry of circular wWaveguide hom
antennas. Those library ebements widely comply with the specifi-
cations for warous horm prafiles. There are ie elements for
madified Potter homs, corrugated homs, ring koaded homs and
user defined horm profiles. These elements facilitate a much
easier setup of the entire ham geometny.

Although the set of BOR elements is being calculated with Mode
Matching, the elements accelerate the computation fior simulta-
neous anabysis for fundamental and higher order mode excita-
tigns by sub-doassons of the set of maodes into de-coupled axial
orders. The elements are equipped with particular types of output
and calculation capabilitees. Unhke other elements whene glec-
tromagnetic fields are calculated only at ane given position [e.g.
iris eross-section) and a single excitation [amplitude/phase], the
filed calculation inside the BOR elements comprises the entine
structure and calowlates the maximum aver all incident phases,
Simultaneous analysis and optimization of the antenna pattern,
of the transmission and of the reflection coefficients of complex
networis |5 passible,

Furthermaone, user-defined macros allow for a8 guick and simple
definition of the antenna geéometry by using only a bew input
paramebers

W Wizard | EDA | Wawegulde |  Filler Entenna | Fall
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pWave Wizard is offering a new antenna simulation tool in
addition to its legacy radiation pattern simulator which was
based on Spherical Wave Expansion Mode Matching technigues.
The new method -althowgh typically slower in comparisan- has
the adwantage of being more wversatile than the legacy tool
whase applications were limited to standard circular horns and
antennas with generally circular apertures. Conceptually, the
new method matches the fields of 3 3D-FEM meshed volume
with those radiating into free space, either using Spherical Wave
Expansion [SWE) techniques or Absorbing Boundary Conditions
(ABC] an the outer surfaces. Compared against first order ABC,
SWE yields higher accuracy. For computational purposes, the
new toal wraps an artificial kayer of roughly lambdal4 thickness
around radiating arcas. Subseqguenthy, the entire volume will be
discretized and meshed using 30-FEM before applying SWE at
the radiating boundaries for simulating free space far field
patterns or applying ABC in conjunction with near-to-far ficld
transfarmations.

The new method allows for simulating radiation patterns at any
angle or dirsction of antennas of reasonable size, compased of
arbitrary shapes or materials. Typical applications are slot
antennas (narrow or broad wall], dielectric rod or lens antennas,
dielectric resonator antennas, small wire antennas with finite
e wire diameters, feed and sub reflectors for offset aus dual
LLEEENE SR L —er @ ps £33 reflectar antenna system including back scattering effects

Specifically, the new method supports accurate modeling of
external geometries of common waveguide horn antennas. The
legacy radiation tool is limited to circular apertures and offers
three different models to describe the extennal surfaces of the
hormn. With the introduction of the new 3D-FEM/SWE method,
limitations regarding feed aperture or external geometries are
virtually nonexistent. By overcoming these limitations, chokes
and external hom carrugations with potential impact on radia-
tion patterns can now be socurately taken into account.

Besides supporting optimization of general scattering matrix
parameters, the software also includes provisions for optimizing
antenna specific parameters. Performance parameters such as
co-palar and oross-polar gain, phase center location, edge taper,
3dB beam width a5 well as equation-based performance param-
eters can be defined within the optimizer window, allowing For
optimization of feed or radiation pattern specific requirements.
For example, in addition to optimizing for maximum co-polar
and minimum cross-palar gain, design goals For specifically
shaped radiation patterns can alse be included in the aptimiza-
tion. In terms of processing there is no difference between opti-
mizing anténnas and reflectors o optimizing feed networks. A
complex assembly such as a Feed network containing filters,
coupbers, junchions and podanzers can be optimized together
with antenna and reflector as one single process whereby all
geometries defined as oplimization variables will be modified
far optimum RF performance.
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Horn Antenna Synthesis
o

The horm antenna synthesis tool supports synthesis af typical
harn. antennas, The synthesized homn antenna profiles are
computed by pWave Wizard's™ Body of Revolution [BOR] hom
antenna elements, Analysis and optimization of multimode and
tracking hom designs are supported,

The synthesis tood offers choices for sebecting from the following
profiles: conical horms, dual mode horns (Potter hom), modified
Patter horm, profiled smooth wall horn, corrugated horns with
cormugation perpendicular to the horn axis, ring loaded cormu-
gated horns, corrugated horns with axial corrugations, coaxial
waveguide corrugated haoms and hybrid geometry horms with
axial and vertical corrugations. As a resalt, the schematic of the
entire structure is automatically generated and commonly used
performance parametens are assigned a8 optimization goals. A
post optimization can be started directly after the synthesis to
meet the perfarmance specifications, Moreover the new antenna
circuit can be connected to a feeding network and an oplimiza-
fion an the antenna perfarmance parameters as well scatténing
maftrix parameters of the complete network is supported,

WNave Wizard | EDA | Waweguide | Filter | Antenma | Fall
i o o X + o
Reflector Designer
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The Reflector Designer is capabde of designing several reflector
and sub-reflector types ranging from very basic structures like
parabolic and hyperbolic to more complex structures such as
Displaced Axis (DAX) Cassegrain/Gregarian reflectars. This toal
also offers the option of creating any user defined reflector or
sub-reflector,

The incident EM-field an the reflector is cabculated using spheri-
cal wave expansion af the radiated horn antenna field, The cal-
culation of the far field of basic reflectors such as parabaloid,
hyperboboid and ellipsoid is being performed by Physical Optics
[P approximation. The radiated reflector field is also available
a4 spherical wave expansion coeffickents, which can be applied
3% feeding system into other reflectors. The definition of the
reflector geametry is completed by just a few parametess only,

Additionally to the camputation of the reflector and the Tfeeding
by & horn it is abso possible 1o use the Reflector Designer toal
independent from the phWave Wizard engine. The design proce-
dure and the synthesis are the same but the computation s
based on a Gaussian beam excitation and this leads to very short
computation times. For standard reflectors a Gaussion guadratur
instead of triangles Is supported too,

WWave Wizard | EDA° | Waveguide | Fber | Antenna | Fall
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Optimization
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L B L - =N pWave Wizard™ includes three optimizers (Extrem “x", Evopt "¢,
e e R | Powedl “p°) for meeting wser defined performance goals. Within
Oy . . e the optimization panel, the user specifies performance param-
o m—— DL T, eters and their respective requirements. Dependent or user-
i st | [ T [l o [ gpa] | defined performance parameters allow for customized
[ —_ L - optimization and can even be modified during the ongaing
[ e e W e e process. The most common optimization parameters are scatter-
e CEmEGNINET 4 @ ] |I|T|:|: j ||'|g ﬂ'l-lm:t tlm!ﬂﬁ., h‘ﬁ“ ﬂl‘i‘ﬂ'ﬂd qumltlﬁ Ilh w‘wp dﬂﬁl
P e , — | *l' 1\ = isolation or phase differences, electric or magnetic field
‘J; 1] |' H strengths or resonance frequencies. The optimization process is

’ not limited Do waveguide or coaxial structures, typacal perfor-

— . i mance parameters like co- and cross-polar gain, beam width,
phase center location, etc. critical for the optimization of
antennas can be assigned and even be mixed to the goal func-
tions as well to optimize a complex nefwork.

|

During optimization, the graphical user interface continuously

M DS B e e I displays performance data updates [i.e. goal function error, visu-

ST EETANE alization of actual scattering parameters and the state of the

optimization variables), Furthermore, the optimization monitar
keeps the user continuously informed about improvements.

WNave Wizord | EDA | Waveguide | Fitter | Antenna | Full
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pWave Yield
‘_—-___‘_hh

The pWave Yield optimizer performs a vield driven folerance
analysis within user defined tolerance limits for any design. This
feature is of importance for determining the sensitivity of any
circuit or component design to machining tolerances. Using the
precision field in the yield parameter list-box, users specify the
tolerance boundaries. The yield analysis uses these parametess
for generating a user defined number of designs, all with slightly
different geometries within the tolerance boundaries. Finally the
statistical data of the yield analysis are shown in graphs.

|Weaer Wirand | EDA- | Waveguide | Fitter | Antenna | Full
o o o o o s

Interactive Tuner
-__-""—\-\.

B o The interactive tuner allows for “manual” tuning of components

o _— | or cireuits. By operating sliders representing parameterized
-.-r.a:_-. w e geometres, components and assemblies can be tuned similar to

veu - tuming funing screws on the test bench, Users can perform a
fast analysis of a device for various settings, especially if non-
tuned elements are buffered for speed. Designers can take
advantage of their own personal "bench tuning” experience
when wusing this feature.

Wave Wizard | EDA | Waweguide | Filter | Anterna | Full
o / o o o s




3D-Viewer

—

o

pWave Wizard™'s 30 viewer displays schematics, mesh, field and
pattern phot fibes, There are no limitations regarding model size
and complexity, It supports the design of the most complex com=
ponents, regardbess of the individeal coordinate systems of their
key building biocks. The 3D viewer shows the interconnection of
elements or sub-circuits. Misalignments and erroneous connec-
tions will be flagged immediatety within the 3D-plot window.,
Export of CAD files in 3TL, STEP, IGES or DXF format enable por-
tability between graphical design platforms and can also be used
for controlling CNC tools.

Wave Wirard | EDA° | Waveguide | Fiter | Amtening | sl
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Lumped Elements
-_._-'_‘--\._
The lumped elements [ibrary supports user-defined RLC- P S R e e e e . :

metworks. A lumped element circuit can be connected o wave-
guide components of waveguide circuits in form of a sub
cincuits, using the fundamental mode connection. Moreover
there are additional low-level elements Tike “ideal filter, Sdeal
coupler’, “ideal polarizer’ and “through’ which represent an ideal
performance  without specification of geometries. These
elements are especially useful for an easy setup and fast pre- ar
copptimization of complex structures feg. multiplesers] by
equivabent networks and for Fast feasibility studies.

uWive Wisard | EDA | Waveguide | Filter | Antenna | Ful i A
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Time Domain Response
"-—-—___\_\_

This feature afds in tuning filters by using their retum loss time
domain response, makes filter tuning significantly easier. By T
applying this method, individual tuning of each resonator is
possible. In combination with the response of an ideal filter or a
reference filter, the sliding contrals in the Time Domain U1 can
b adjusted to match the response of the Device Under Test to
the reference filter curve. This skiding control adjustment prin-
clpbe is similar 1o the Interactive Tuner feature of pWave Wizard. o

wiave Wizard | EDA- | Waveguide | Filter | Antenna | Full
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Basic Macro Editor
R ——

-

Beside the default integrated COM-based API the VBA like RS b -
macra editor allows developing of own macros to steer piWave :

Wizard™ a5 3 background engine. For example, the user can e TS ﬂ-_F L
setup his own routines to generate individual hom antenna e
profiles, tapers, convergence tests, or couplers. Templates ane o e
included and can be modified for specific applications. - f:_ T et
iWave Wizard | EDA | Waveguide | Hiter | Antenna | Full T
a o ] Le) a W | S e——




Adaptive Frequency Sweep
‘—_._-_"‘-\-\.

This feature enables quick generation of “smooth™ S-parameter
plots. The S-parameters at intermediate frequencies are
obtained from rational function interpolation S_ijlf] = PIFOE,
where PIf) and Q[f) are polynomials with general complex coeffi-
cients. The sampling points for the calculation are obtained
automatically by comparing two subseqguent interpadations and
selecting the one with the langest deviation.

Exampée of an eight resonator folded combline filter calculated
with 501 frequency steps. Computation time on a quad core
Intel® i7 3940%M processor: 141 seconds with “Normal® sweep,
15 seconds with “Adaptive™ sweep [29 calculated frequency
steps). The simulated results: between Mosmal and Adaptive
sweep are wirtually indistinguishable.

- pWave Wizard | EDA | Wavegaide | Rtter | Anzesns | Full
£
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Parallelization and Multicore
e,

pWave Wizard offers different levels of parallelism for efficient
use af multi-core CPU architectures and supports multi=proces-
sor boards on all Windiows® 32-bit and 64=hbat versions. The par-
allelization of all 30 FEM sohers and many of the
Mode-Matching and 20 FEM modules significantly speeds up
the simulation of a single project. The solvers will use all avail=
able [physical or virtwal) CPU cores, which are defined in the
license file. The load of each core can be monitored wnder the
Windows task manager under the "Performance” tah

pWave Wizard™ is built on a 64=bit computational kermel which
allows utilization of the entire physical RAM on a Windows®
E4=bit operation system without any restrictions. This feature
enables the computation of particularly complex network
designs and densely meshed 3D-FEM structures.
iave Wizard | EDA | Waveguide | Filter | Antenna | Full
i ¥ o ¥ F ’

Batch Job Tool
——

The MwwBatch toal is the successor of the console version of
pWave Wizard, The main advantage of this tool is the possibility
of executing several processes in parallel. The number of pro-
cesses is defined by the license file. In case of typical mode
miatching type structures such as filters, the scattering matrices
are relatively small and simulations will be performed mastly an
ane single core. A significantly shorter overall processing time
and be expected if two or more of these applications are running
ini the MwwBatch emveronment.
Wave Wizard | EDA | Waveguide | Filter | Antenna | Full
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Testimonials
R —

Jonathan Scupin, Custom Microwave:

<Over the past 10 years, Custom Microwae’s business has continued to grow in large part due to our RF Design capability, Qur
RF Design team makes use of Microwave Wizard to design, optimize, and anabyze antenna feeds consisting of feedhorns,
OMTs, Polarizers, Filters, and Diplexers, Our ability to rapidly analyze the entire feed chain with high sccuracy is of great bene-
fit for risk reduction, 35 we do not need 1o fabricate breadboard hardware, We continue to be pleased with the excellent custo-
mier suppirt and high quality simulation tools affered by Mician®

Rafael Garcia Sanchez, RYMSA:

SN is a company that design and manufacture microwave passive waveguide components (OMT, filters, couplers, polari=
zers.) and microwave antennas. MICIAN yWave WizardT allows us to speed up the design process due to its user interface,
filter synthesis macros, speed and really good optimizer. Because its accuracy in comparison with nespect to real measure-
ments, we have managed to reduce tunning process in several devices. Another great value s the possibility to design each
component of & dewvice, and to have the possibility to estimate the behavior of a full assembly like a feed system thanks to the
horn module recently developed. There is no assembly that we have done recently, that hasn't been simulated with MICIAN
uWave Wizard.”

Santiago Sobrino Arias, Thales Alenia Space:
Ave been using Mician Microwave Wizard for more than 10 years, developing RF devices like filters, couplers, Orthomade
transducers.ete, The speed and accuracy of the software is fantastic, and it includes ane of the best optimizers | have seen.”

Gregory Shimonov, Ceragon
"Thank you very much, You give us excellent suppart. | do not remember any software that Ceragon bowght and got support
Iike you give us”

MiCIAN

Mician was founded in 1988, The establishment of the company was born out of the idea of providing microwave engineers
with fast and accurate design tools that significantly speed up the development process by reducing cycle time.

Micians software engineering team focussed on designing a powerful kernel in combination with an easy to use graphical
uger interface for their novel product, later to be known as pWave Wizard™. The goal was to avoid the use of time consuming
3D sobvers wherever possible and to focus on applying the Mode Matching Technigue and its derivatives instead, even on
structures that at first glance seem to be suited for 30 solvers onky.

Thanks to its user friendfiness and performance it quickly became the tool of choice in many microwave departments across
the globe. This was the beginning of a continuing seccess story for Mician and the pWave Wizard™. Today, engincers and
designers in leading microwave companies throwghout the woarkd rely on pWave Wizard™ in an effort to reduce design cycles
and to speed up the development process.

In 2015 Mician celebrated the 15th anniversary of pWawe Wizard™'s market presence. The versatility and speed of the latest
versions are due to remarkable new mathematical methods Mician's engineers have come up with. Users univoecally laude the
prompt suppart and the steady flow of software updates which incorporate latest design elements. The consequent implemen-
tation of the latest ficld theoretical and mathematical approaches is Mician's challenge for the continuous enhancements of
pWave Wizard™.



Hardware Requirements
Minimum Requirements: B4-bit compatible processor with at least 4 GByte RAM, Windows®7 aperating system [or higher)
Recommended: Multi-Core processor with >16 GByte RAM, Windows®64-bit operating system

Information and requests

Far mare information on our products and services, please visit us on the web at wwe.mician.com, email us at
sales@@mician.com or contact one of our sales representatives.
A time limited test for evaluation of yWave Wizard is available upon request through our website.

Sales representatives

A list of contact details and office addresses is available at www.mician.com
Trademarks

All trademarks cited herein are the property of their respective owners.

Product Feature Matrix

O: Optional: x : Not availble; . : Included
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