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M Soluti

Dezign Y arniat

Sirnulation:

pl_zal
pz_zol
port_fre
Elapsed
Total

Start
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Total

Dezign Yariation

Simulation:

Frofile |Com
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Completed
P airnurn
MiirnLarn
bl ax Mag.
Target 0.
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Target 1
Current [0

M Solution=: Chock 3 — HFS5S5De=zignl

@ B Solution EEREREEEITS |L="| 0.8rmm' r2="8rom’ r_out="10rmm'

Simulation: |Setup1 j |Sweep1 ﬂ
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Boundars
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! (Results)

COutput W ariables
I ame: | |
32 dB(S(1 2]
M arne: | Add
E =pression:
Calculation
Ingert Quantity Into Exprezsion |
Categomn: Cluantity: Furniction:
Desigr: | J Y ariables P S0l cnone> P
COutput W ariables — |5[p1.pd acos E
Beport - W S(p2.pl) acoszh
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Inzert Function |
Done
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HFSS Field Calculator: Definition

Fields Calculator

Mamed Expressians Context: HFSS5D esign?2
Mame | ~ Solutior; |Setup1 : Lasthdaptive ﬂ
Mag_E MagltitPhase(Sm Field Type: | J
kag H M agl&tPhasze(Sm
Mag_Jval M aglétPhaze(Sr Clear &l Freq |?GH2 ﬂ
Mag_Jsurf MagltitPhase(<d: Phase |Ddeg
Complestag_E M aglCrpl=td ag<
»
< ¥
add. | |
Change Yanable Values. ..
Library: Load From... | Save To... |
Push | Pap | Rillp | RiDn | Exch | Clear | Unda
Input General Scalar Wectar Output
Quantity ¥ | + | Yec? ¥ | Scal? ¥ | Walue ~
Geometry... | | 14 | tatl... | Ewval
Constant ¥ Pow tag Wiite...
Mumber.... ! I Dot Export...
Functiot... | Meg | Trig * | Cross |
Geom Settings...| aps | wwr # | Diva |
Fead... | Smooth J Cul
Complex ¥ Min * Tangent
Diomain | Max ¥ | Normal |
Unit Vec ¥ | v

A tool for performing
mathematical operations on
ALL saved field data in the
modeled geometry

E,H,J, and Poynting
data available

Perform operations using
drawing geometry or new
geometry created in
Post3

Perform operations at
single frequency
(interpolating or discrete
sweeps) or other
frequencies (fast sweep)

Generate numerical ,
graphical, geometrical or
exportable data

Macro-enabled
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Fields Calculator

N amed Expressions

Mame ”~
Mag_E tagfatPhaze(Sm
tag H MagfstPhaze(Sn
Mag_Jwal MaglttPhaze(Sm
Mag_Jzurf MaglatPhaze(<J:
Complexkag_E td ag[Cmplstd agl< =
< 3

&dd

N

Sy )

ontext; HFSSDesigni

Solutian: | Setupl : Lasttdaphive

Field Type:
Clear &l Freq
Fhaze

| |
Load From... | Save To... J/

X

|12.256Hz

Led L] Lo

|Ddeg

\| Change Vanable Y alues. .. | )

\

Psh | Pop | RUp | RDn | Eseh | e | undo |
Input General Scalar Wector Output
GQuantity ¥ | + | Yec? ¥ | Scal? ¥ | W alue
Geometny... | | 14x | Matl... | Eval
Constant ¥ | £ | Piowy | Mag | ribe .
MHumber... | £ | | | Dt | Export. .
Functionh. .. | MHeq | Trig hd | Crozs |
Geom Settings...| aps | i ¥ Diva |
Read... | Smaoth | I | Cuurl |

8 % T8

RIEK

-
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RIE AR

i

o BITFRIA
o FA“Add"E#E, dimit
A FALIA A
¢ ffH“Load From"#,
EERTNgR: R ot L
(*.clc) FARIEI;
s FHRIERX
o ffif“Copy to stack”#
, O FAEMRIAA T
H 2371 A AR
s fFH“Save to"##, ¥
O A7 1E R IE AR Y
Wit AR R IR A S (

* clc)

Marned Expressions

M arne L
tag_E t agl&tPhaze[Sn
tag_H t agl&tPhaze[Sn
M ag_Jwal t agl&tPhaze[Sn
b ag_J zurf i agl&tPhaze[<J:
Complextdag E i ag(Cropl=bd ag[

w
£ >
Add ..
Library: Load From... Save To..,
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ERP NN

\ Contest: HFSSDesignt
o FREG A AR e i

{EFH %&ﬁ E{J Hj Solution:
ﬂ‘ o Field Tupe:

o FEECRF R A

. Freq 12.280GHz hd
o JRSE AL, —
P T 2 =
O Phase
o fHEMNL
Change ‘Y anable Y alues. ..

Setupl ; Lastddaphive
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HFSS Field Calculator: Basic Layout

/ Data stack: Contains

current and saved
entries in a scrolling
stack similar to a hand-

held scientific caculator.
" fuh | Pop | Al |

Stack Operations:
Button for
manipulating stack

RIDn | Exch | Clear | nda |
Irput General Salar Yechor Cutput
Quantiy ¥ ‘ + | Yeo? ¥ | Scal? ¥ | Yalue A
Geometry.. ‘ | 1 | batl.. | Evval
Constart ¥ ‘ | P | Mag | i,
Mumber. . ‘ ! | | | Dot | Export
K Calculator Functionsx\tzzz“m Mg | TR ¥ | e |
Orgnized groupings of Setings. | M | 4 ¥ | Dwg |
all the avaliable Read. ‘ Smooth | J | Curl |
calculator functions in Corpler ¥ | Min ¥ | Tangent |
button format. Some Do | M ¥ | Nomd |
buttons contain further o | T T | Status Bar(not

options as drop-down

k menus

currently shown):
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HFSS Field Caculator: Data Types

Geometric surface
generated along E
field iso-value
contour

Vector data output

to a plane geometry

Scalar E-field data
graphed along a line
geometry

Lo tiom ([ hess)

The calculatiorv can
manipulate many different
types of data

= Geometric

= Complex

= Vector

= Scalar

Data types are indicated

in the calculator stack for
each entry

Most calculator operations
are only available on the
appropriate data type(s)
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HFSS Field Calculator: Data Indicators

Field Calculator:induct?

bj=ct Foces [ollrmsto liur ]
Dot [l gy = B, By B2 ], Hormol[ioject Ao
=Hu Hy He=

scl
Clye -

4]

Pusk | Pz | RIDt | RIU | Exch

CACULATOR USAGE HINT: Most data input
types will be self-explanatory, e. g. Eand H
fields being phasor quantities will be Complex
Vector (CVc). The only exception to this rule
is the Poynting input, Which will show up as
a “CVc” even though E X H* should have no
imaginary component. The calculator only
knows that two complex vector were crossed,
and does not know ahead of time that the
imaginary component has been zeroed.

Each stack entry will be
preceded by a unique code
denoting its data type

s Mathematical:
CVc: Complex Vector
Vec: Vector
CSc: Complex Scalar
Scl: Scalar

1 Geometric:
= Pnt: Point
= Lin: Line
= Srf: Sourface
= Vol: Volume

¢ Combinations can also exist

s E.g. “SclSrf”; Scalar data
distributed on a Surface
geometry
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As data is entered into the UNDO attempts to take back the last
calculator it appears at the operation between stack enties. It may
TOP of the stack, pushing not work for all data types (e.g. the result
older entries DOWN of a pure math operation cannot be
reversed)
[ [ I
PUSH —
duplicates the
el : 3.14153 58373
top stack entry ot <Ex Ey Ez>
CLEAR
deletes ALL
P | | | | | | | entries from
Push Pop RlDn R1Up Exch Clear Tndo the stack upon
v / A X \ | confirmation

Name: |

+ degrees radians \ I

POP deletes
thf?ttt?p Gf[nt?(’ EXCH exchanges
off the stac RLDN *rolls” the - or swaps the top
stack downward, RLUP “rolis the stack two stack entries
upward, moving the

moving the top entry

to the bottom bottom entry to the top
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S Field Calculator Detail Layout-

SCALAR column operations can only be performed on
Scalar data (not complex or vector data), such as finding
the Cosine of a value using the trig functions.

General OUTPUT column
Q operations result in
| Vec: | Scal? Draw the generation of
_ [ Marl. Plot | _calc_:ulator outputs,
in either numerical,
I | fag min | graphical (displayed
INPUT column contain /] pee | 3 e | as 2D graphs orin
all Operations which Neg i + Cross | H%E | the 3DV|eW), or
input new data into the ibs pivy | Eva\ | exported form.
stack (fleld data, Cuplx +# Curl | Write. n
constant, user-enltered m Tangent | Expore !| e —
ver(]:a?rr]t?érc;ogt%ex bomain N\ — contains operations
: | All calculato_r oze_ra:tlons to be performed on
are orgnized into
GENERAL column contains columns classifyying :c?r?f/zrrt?r?gt;zitc? l;?:glgf
operations which can be them by the type of Dot and Cross
performed on many data operation and the type of products,and Unit
types (e. g. adding scalar the data upon which the Vector
values or adding vectors) operation can be computations
D performed.
— 4-18
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HFSS Field Calculator: Detail Layout-Exploded
—_— New

[npLat General Scalar Yector Clutput
Quantity ¥ + Vec? ¥ Scal? ¥ Value
Leometny... 1/ b atl... Ewal
Constant ¥ § P b ag write ..
Mumber... d i Dt Expart...
Furnictiar. . Meqg Trig ¥ Crogs
Geomn Settings. .. Ahs d/d? ¥ Divg

Fead... Smoath g Cor

Complex ¥ Mit ¥ Tangent
Clomain Max ¥ Mormal
oV Urit Ve ¥

L

Log

Daone
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HFSS Field Calculator: Usage-Overview

Fields Calculator

Mamed E xpressions Context: HFS5Designd

B — 5 Use just like a scientific calculator
MaiH Maz[AtPhase[Srr 4 R . . . .

Mag_Jvol MaglAtPhase(Sm Clear Al Freq 12.256Hz hd 4 Slmllar tO HP SCIentIfIC

Comowios Mt calculators

= “First Quantity”, "Second
Quantity” Then “Operation”
¢ Remember stack fills from the
Top and pushes older contents

Change Yariable Values...

i St below.

e e e e ¢ General use progresses from left
Calculator Usage HINT: Any Time you use to right _ .
the field post —processor to plot a quantity ¢ Input quantity or quantities at left
(Plot->Fields), you are actually performing o Perform operations in middle
operations using the calculator!! To see the = Operate between quantities;
steps that went into the generating the plot apply quantities to geometries,
you just created, open the calculator etc.
interface and view the stack contents. This o Define desired output type at
can often help guide you as you try to use right.
the calculator to created your own custom
outputs.
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HFSS Field Calculator: Usage-Changing Data Types

[npu General Scalar Yector Outpu

Quartity ¥ ‘ + ‘ l Vec? ¥ Sgall + ' Yalue
Geometr... ‘ ‘ 14 ‘ Matl.. Eval
Constant ‘ ‘ P ‘ Mag Wi
Murnber... ‘ ! ‘ ] ‘ (gt Expart..
Functian... ‘ Meg ‘ Tig ¥ ‘ Cross
Geom Setings... ‘ b ‘ did? ¥ ‘ Divg
Read.. _ Smooth J Cul ‘
Comples ¥ Mn ¥ ‘ Tangent
Domain Maw ¥ ‘ Narmal
V| Mot
Ln

|
s

Always think of what type of data you are
working with and whether or not it is compatible
with your desired operation .For example, not
the INTEGRAL sign is in the Scalar column,
implying that to integrate complex numbers you
will have to integrate the real and imaginary
components separately, performing an
integration by parts.

o As discussed previously, Many

operations must be on the correct
data type.

Many operations result in a
different data type than the inputs.

¢ Ex1:The Dot product of two Vector
Is a Scalar.

¢ Ex2:0btaining the Unit
Vec-> Normal to a Surf Generates
a Vector.

Some calculator buttons exist
primarily to assist in type
conversion.
v Vec? Converts Scl/to Vec data
s Scal? Does the reverse

s Cmplx->Real or Cmplx->Imag
takes a Sc/ component from a CSc
or CVe.

s Cmplx->CmplIxR or
Cmplx-> Cmplx/ take a Vec or Sc/
component and make it the real or
imaginary part of a complex value

CVc or CSc, respectively. 4ol
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HFSS Field Calculator: Usage-Input Types

¢ The available field inputs are

E

H

Jsurf
Jvol
Poynting

E and H are Peak Phasor
representation of the steady
state fields. Therefore the
current representation J
derived from n XH or oE are
also peak phasor gquantities.
The Poynting Vector input is
a time-averaged quantity.

s E: The complex vector E field data

everywhere in the modeled geometry;

H: The complex vector H field data
everywhere in the modeled geometry;
Poynting: The time-average Poynting
vector computed from above as (E X H*):
Jvol. Current density in a volume,
computed as (o+jwe”)E which contain
both conduction and displacement
current ;

Jsurf. Net surface current computed as
nx (H | top tetrahedra” H |bottom tetrahedra):
Unlike other quantities, Jsurf can only be

output on an object surface geometry.
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HFSS Field Calculator: Usage-Output Types

¢ Different data output can be
generated depending on selected
Output column button and stack

content(s): Cutput
¢ Value is used to take the “value” of a W alue /
field stack entry on a specific —[%
geometry; Byt
2 Eval turn stack placeholder text into WTikE. ..
final numerical answer; Expart...

o Write and Export outputs stack data
to output file formats for use outside
the calculator or current project.
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¢ As long as you can perform the math using the
Interface, there is no resfriction on the possible
calculator operations available:

¢ Outputs derived can be other than
“Electromagnetic” in nature;

= Pure Geometric operations (vector and surface cross
and dot products, generation of iso-surface contours
from any scalar data field imported into the geometry,
etc)

= Thermal heating computations derived from field
values combined with thermal mass characteristics
and equations;

= Integrations to obtain summary guantities such as
Quanlity factors, power dissipation or flux,etc.

4-24
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Post-Processor Exercise : Helix

. ;C&l:|¢u:|§ting Point

= [Re aI(Poynting\y)ds

. ‘T Cut Plane
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Single-Value Outputs

Field Calculator::553-0

acl -4, 0990707 1e07057E-D1E

acl Integrate (CutPlane (Cutp 1), Real (Scalar¥(Poynting)))
acl 0.005103119108863582

sclPnt: Value (Pointi{center), Smooth(CuplxMag|scalarY(<Ex Ey Ez>
¢ 2

Push ‘ Pop ‘ Rlln ‘ Ellp ‘ Exch ‘ Clear ‘ Mndo ‘
Name: | ‘
(v degrees (" radians

4-26
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Export the field solution to a uniform grid

Scalar data "CmplxMag (Scalar¥(<Exz,Ev,Ez>1)1"
rid COutput Hif:

0o

.05 0
.10
.15 0
.2 0
.25 0
.30
L35 0
.4 0
.45 0
.50
.55 0
L6 0
.65 0
T 0
.78 0
.8 0
.86 0
.20
.55 0
0

.05 0
.10

]

o o o o oo oo oooooooooooooooooo.O
= = = O o o oo ooooooooooocoodo

oo oo o o oo o oo oo oo oo oo 0o0o0o5D

(00 0] Max:

. 0051056T8515915208
00505509064 TE3668
L 00510108352165014
L005108520T1425T46
0051145030313 72801
L 00B09023TE 1842637
L00510189230106718
005115364 16226567
. 00509564 255920T93
. D0E50906098309674182

— L 1

[0 1.15 0] Grid Size: [1
00513664 TRHOBERLD]
0051077445205 7406
0051224447523 645
005106104 T8962333
. 0051047804663 THEN
. D050990236T429622
L005114373100014 86
. 00509609534456608
LO051006TEHE244585828
. 00510350635610744
LO05106T36393418

. 00511036803641995
.00511335126933346

0,05 1]

Field Calculator::553-0

el

CuplxMag(Scalar¥ (<Ex Ey, Ez>])

Push |

Pop | Clear | TUndo |

Name: |

Input

aty

[ e

v degrees (" radians

General Scalar Vector Jutput

Geon

Const

i i mm Maocimum Spacing : — -
t% ﬁ Tangent ,m
A ||:| ||:| |l o | Normal -
T o 1.15 0.05 =
z |o o :
File Name: |ezy .
_________ D K Canecel Heln ‘
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Export the field solution to a uniform grid

Séalar data "CmplzMag (Scalar¥ (<Ex,Ev,BEz»))1”
Grid Output Min:

0.575 0

a
0.05 0,575 0
0.1 0.5675 0

0.15 0.575 0
0.2 0.675 0

0.26 0,676 0
0.3 0.575 0

0.35 0.5758 0
0.4 0.575 0

0.45 0,575 0
0.5 0,676 0

0.65 0,675 0
0.6 0.575 0

0.
o
o
o
a
a
1]
1
1
1
1
1
1
1
1
1
1
1
1

65 0.575 0

LT 0.57T5 0
LT85 0,575 0
.8 0.878 0
L85 0,575 0
.2 0,575 0
.95 0,575 0

0.575 0

.05 0,575 0
.1 0.6765 0
15 0,575 0
.2 0.5T5 0
.25 0,575 0
.3 0.57T5 0
.36 0,578 0
.4 0.5875 0
.45 0,575 0
.5 0.57T5 0
.55 0,575 0

1]
1]
a
a
1]
1]
1]
a
a
a
1]
1]
1]
a
a
a
0.
1]
1]
a
a
1]
1]
1]
a
a
a
1]
1]
1]
a
a

[0 0.6TE 0] Max:
L00511T4186206T388
LO00511262061204791
L005112339268243536
L 00511143048449333
L0051218063280534
L 0051319055284683h0
L00514860T1659368431
. 005165945130T12064
0051903 T159846T48
LO05211T9316580361
L 00524011 7558297TT3
L 005265936606822138
L0053186TR536564101
. 00540434 330254430
0055316798045 8839
LO0BATI1 2262326743
00624482109861772
L N068362603252560685
LO06TT19849082518T
CO0TTAEORRG21801225 1
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