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1 New Features v6.0

1.1 New Features and Improvements in Matrix Partition Solution

EMC Studio v6.0 provides improved Matrix Partitioning calculation scheme. This

includes:

e Improvement of calculation scheme: less HD space required, easier parallel cluster

calculations

e Optimized task processing: one input file definition for set of problems, one execution of

computational solver

¢ Improvements in Layers organization for geometry objects

e Layer Sets for convenient definition of calculation task and separate view of each model

variation

Advanced Settings x|

General Layer Sets |Memary I Solver I

Matrix Partition Calculation Tasks:

Taskl (Layers Set 1) = Base Layer + L1+ L2
Task2 (Layers Set 2) = Base Layer + L1 + L3
Task3 (Layers Set 3) = Base Layer + L1 + L2 + L3
Task4 (Layers Set 4) = Base Layer + L1 + L3 + L4
Task5 (Layers Set 5) = Base Layer + L1 + L2 + L3 + L4j
x|

Y

Calculation Task

General
Analysis Type: EM

Task Mame: | anktenna_okimization

Carnrment: I

" Run Editor Befare Calculation

Layer Sets

Layers Sek 1
Layers Set 2
Layers Set 3
Layers Set 4
Lavers Sek 5

= Time
| Activate Al | [ Range
Start: I 1 IMHZ j
Deachivate Al | St I T80 IMHZ j
Stepr |z [MHz =]
Freq M: IQD—

Solution
" Standard

(%" Matrix Partition

L atlon

Advanced Setkings ... |

Oukput Cptions |

Ok I Cancel |

QK I Cancel
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6 What is New in EMC Studio v.6.0

1.1.1 Detection of Geometry Elements Related to Dielectric Substrate

For correct simulations of glass antenna optimization problems using Matrix Partitioning
scheme all metallic elements affected by dielectric substrate must be placed to the same
Base Layer or Additional Layers Set as dielectric. New geometry selection tool provides fast
and convenient access to triangles and wire segments related to particular dielectric
substrate.

In order to select wires or triangles near selected dielectric substrate(s):

1. Select dielectric substrate(s) to select corresponding geometry elements (wires or
triangles)

2. Click Select @j button on Mesh Editor toolbar and in button popup menu select
Triangles = Near Selected Dielectric Substrates or Wires > Near Selected
Dielectric Substrates item

All wires and triangles related to the selected dielectric substrate(s) will be selected:
I

Finite Dielectric Substrate Properties x|

Mame: IDielectric_Substrate_Finite_l

i~ Dieglectric Substrake Parameters

” 4 x

Layer Name | Layer Thickness | | Extensian Height: | 0,005 [m]
Layer_1 0.00314

™ Show normal |

él Wigw Structure |

Layer: |Base Lawer ﬂ

l0]4 I Cancel I

Selected triangles are
located in the
Extension Area of
Dielectric Substrate

—

AEMCoS

Consulting and Software



What is New in EMC Studio v.6.0 7

1.2 New Features and Improvements in Multi Excitation Solution
EMC Studio v6.0 provides improved Multi Excitation calculation scheme. This includes:

e Improvement of calculation scheme: less HD space required, easier parallel cluster
calculations

e Optimized task processing: one input file definition for set of problems, one execution of
computational solver

e Excitation Sets allows to group several excitation sources for convenient definition of
calculation task

Multi Excitation Calculation Tasks:

Taskl (Excitations Set 1) =V1_1 +V2_1
Task2 (Excitations Set2) =V1 2 +V2 2
Task3 (Excitations Set 3) =V1 3 +V2 3

Calculation Task

—iGeneral

Analysis Twpe: EM

Task Mame: | Exritation_wariation

Camment: I
™ Run Editor Before Calculation Advanced Settings x|
~Domain General Excitation Sets |Memury | Salver |
{* Frequency = Time —
Encitation Sets | Activate Al |
~Frequency — Range—————— Excitstions Set 1
~ s ot Excitations Set 2 Deadtivate ""‘"l
art: I
nae L Exrcitations Set 3
O Range Stop: 300
" List Step: I 1
| sdaptive Sampling FreqM: 300

~Mode Solution
&+ Sequential " standard
" Parallel " Mulkipart

- .
I ridaptive Man! (f- Multi Excitation )

Ok I Cancel
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8 What is New in EMC Studio v.6.0

1.3 New ldeology of S, Y, Z Solution — Multiport Solution
EMC Studio v6.0 provides new ideology of Multiport solution. This includes:

e Easier calculation approach for analysis of multiport systems

User-defined reference impedance

e User-defined type of output network parameters (S, Z or Y)

¢ New Port objects are introduced in TriD solver

e Antenna diversity analysis by means of Correlation Coefficient

¢ New 2D Post Processing Tool for Correlation Coefficient observation

Calculation Task ) x|

—General

Analysis Type: EM

Task Mame: I ankenna_otimization

Camment: I

™ Run Editor Before Calculation

Advanced Settings x|

) Time
General I [emary | Solver Ports |
~Range
Impedance: ISD [hm] tart: I 1 IMHz j
Calculation Stop: | 180 MHz  ~]
¥ Nebwark Parameters Tvpe |5 'I Skep: |2 IMHz j
" Correlation Cosfficient 7 Freq M: IEID
¥
Solution

fdvanced Settings ... |
Makriz Parkition
£~ Mulki Excitation Cutput Cplions L. |
O Cancel |

(04 I Cancel
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1.3.1 Antenna Diversity Analysis by means of Correlation Coefficient

EMC Studio v6.0 provides new method for antenna diversity analysis by means of
Correlation Coefficient:

e
S

% s

Calculation Task x|

General
Analysis Type: EM
ﬂ\nas
General | Memory | Solver Ports l
kulation
Impedance: |au [Chm]
o
[[ =2
' Network Parameters Type |5 v| :
Range
Stark: |2 |MHZ vI
——Theta dompcnent —— 30 |MH= j‘
——Phi Component step: |2 fmz =]

Caorrelation Coefficient

50 75 100 125 150
Frequency [MHz]

Total Electric Field (Theta, Magn) [dBV] vs. Phi [ded]

——FM 1, theta = B [deg] [~ 717" "-~o ——FM1, theta = 85 [deg] |-
——FM 2, theta = 85 [deq] N ——FM 2, theta = 85 [deg]

270 270
Frequency 66 MHz Frequency 125 MHz

For convenient antenna Correlation Coefficient observation new 2D Post Processing Tool are
available.
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10 What is New in EMC Studio v.6.0

1.3.2 New 2D Post Processing Tool for Correlation Coefficient Observation

EMC Studio v6.0 provides new 2D post processing tool for antenna correlation coefficient
observation and analysis.

To activate Correlation Coefficient dialog:

'
e Click Correlation Coefficient 55 button on Post Processing bar

e Select Results>Correlation Coefficient from Main Menu

Correlation Coefficient =]
TWalue———— | Frequencies Presigm

Cornponent 1. 0000000 |:|E+u |- |

Phi Component

AN/

ol AA o/

AW AVERILY T
VA /

/ v Y B
0.2
v i ]
0.0 =
50 75 100 125 150] ———
| I~ FeT L]
= Magn ¥ pesl ol
" Bhase £ Imag
8 Log
i~ de
Mew GRAPH

Add to GRAFH

MATLAE
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1.4 Special Solution for Smart Entry Antenna System

1.4.1 Near Field Calculation in Volume — Near Field Grid

EMC Studio v6.0 provides new observation

field calculation and observation in volume.

vertices of the defined near field grid.

Mear Field Grid Properties
Mame: | Mear Field Grid 1
3D Grid
Axes | Minirnurm | Maxirmurn | Step | M Painks | Size |
4 -2.50000 5.30000 0.1 gz g.0...
ki -2.80000 2.80000 0.1 57 5.6
Z 0.1 1.6 0.1 16 1.5

r G@rid Setkings
" Paints " Lines & Surface

Wisibiliby (%:

&

To define near field grid observation region:

1. Click Near Field Grid button on Elements Panel
2. In Create Near Field Grid dialog specify near field grid name (or use default)

3. Define Minimum, Maximum and Step values for each axis (N Points and Size values are

recalculated automatically)

4. Define grid visualization settings in Grid Settings group. Three visualization modes are

available (points, lines and surface)

M4EMCoS
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5. Define points or lines visualization density by moving Density slider. For surface view
move slider to set required transparency level

6. Click Create button

Convert Near Field Grid to Field Probes:

To convert near field grid to field probes:

1. Select near field grid in Viewer 3D or Tree View

2. Activate near field grid popup menu with right mouse click and select Convert to Field
Probes item

Near field grid will be converted to field probes located in the grid vertices:
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1.4.2 Near Field Distribution in Near Field Grid

In order to allow observation of near fields in near field grid EMC Studio v6.0 provides
updated Near Field 3D post processing tool. To view near field distribution in 3D grid:

Activate Near Field Distribution dialog

2. On General tab specify general observation parameters
3. Switch to Areas tab and choose Near Field Grid radio button
4. In 2D Plane group define normal vector (X, Y or Z) and plane level from Plane Level

combo box or by moving corresponding slider

If Use levels of whole grid is selected then field values for chosen plane level are
recalculated related to min. and max. values of whole grid.

Total Magnetic Field Distribution
Plane level: z=0.5m

Mear Field Distribution =1

General Areas |Leve|s| Anirnation I &dvanced I

! Near Field areas %' Near Field Grid

20 plane
Mormal Yeckor: O % oy v 7
Flane level {m): IU-5 j
1
e

SO
; y
™ Use levels of whale grid .

¥ Enable automatic update pdate |

Total Magnetic Field Distribution
Plane level: z=1m

Near Field Distribution =1x]

General Areas |Levels| .C\nimationl .ﬂ.dvancedl

= nlear Field areas & Near Field Grid
2D plane
Mormal Vector: & Oy vz
Plane level {m): I1 j
1
g
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
[ Use levels of whaole grid

¥ Enable sutomatic update Update |

If Enable automatic update check box is switched on then near field visualization in
Viewer 3D will be dynamically updated.
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14 What is New in EMC Studio v.6.0

1.4.3 Field Reference Level — Iso-line and Iso-surface Definition

EMC Studio v6.0 provides new field reference levels visualization options for convenient
analysis of smart entry antenna systems — Iso-line and Iso-surface modes.

Mear Field Distribution ==l

General | freas Levels Innimatinn | ndvancedl
- Field

Min, value: |2.9200213-5

)
£

Maz, value: | 3.7143638+2

=1

—Iv¥ Define reference level

Reference level: I 1.6e-3 ILinear j

Highlight areas:  * Above " Below
v Show Border ' Iso-surface

™ normalize minfmas values for all frequencies
[~ User defined minfma: valuss
I™ Keepminfmax values For all frequencies

Total Magnetic Field Reference Level — Iso-line View

Near Field Distribution =1x]

General I argas  Levels |.|'-\nimati0n I Advanced I

Field

Mir, walue: |2.9200218—5

5
&

Max, value: | 3.7143638+2

i
o

—¥ Define reference level

Reference level: I 1.6e-3 ILinear j

Mormal vectar ta: © Above  Below

[v¥ show Border ¢ Iso-line

™ mormalize minfmas values Far &l Frequencies
™ Wser defined minmaz values
™ Keep minfmax values For all Frequencies

Total Magnetic Field Reference Level — Iso-surface View

Note: Iso-surface option is available only for fields calculated in near field grid.
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1.5 LF Magnetic Field Analysis Type for Low Frequency Problems

New LF Magnetic Field Analysis Type in EMC Studio v6.0 provides environment for
modeling of low frequency magnetic field interaction with thin 3D sheets characterized by
combined resistive and magnetic properties.

Automotive and industrial magnetic shielding problems can be effectively solved in
frequency range from DC up to several MHz.

~ LFMF_Demo_Project - EMC Studio - [Viewer 3D] £ &Ig.lzl
& Fle Edt View Tools Diagnostics Calculation Results Window Help =18 x|

D@ o sTal@P d/BX o |0 Lr@MSY (o0 mmev
K*0ARe0GOG «+1r@aR&IcD-c WA - % XB

x
| Outputs |

G

2D Plots
Lo %0 £ 15 g D

LR

| 30 Plats
A2A1AAR
]

- # /b Model
& {8 Mesh

&-Jis Post Processing
-~ 2D Plots

N

Near Field Distribution

General | avanc sate | Amsenapton | A dicancadl
(Ger Animation | Advanced |

1| I _)Il_dl b & Yiewer 3D LI
G Geometry L& Model Lﬂ Med'n\kb Post Processing |
Ready VA

Magnetic Field above the Aluminium Plate:

[TT1T [T T TTTIT [T TTTIT
O Measurement

|
|
Numerical solution ||

l

|
| T
Measurement Setup: Aluminium Shield | it
Bt ‘ ‘ T
| | | | | [REN
4f=dod bl E L - L2 - - ELING - -
[ | | | | | ¢\ [REN
L A ATANS RS
[ [ [ [ | [REN
[ [ [ [ N [REN
2F -+ -4+ === + =l =+ it + Ot H I
[ [ [ [ AR
[ [ [ [ [ [REN
1 1 Lol LI 1 Lol LI 1 Ll LIl | 1 I

0.01 0.1 1 10 100 1000
Frequency, kHz
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16 What is New in EMC Studio v.6.0

Magnetic Field above the Steel Plate:

T [N T T T TTTTT
O Measurement !
‘ Numerical solution |
|
I | RN
I I R
I I I R
I I I R
I | | - 4+ HHH
I I I R
I I I R
I I I R
I | NI g
1T I I il
1 I I [ N
1 I I L N
1 I I L N
Measurement Setup: T | | T .
HIREE Nk L
1000 T T T T [N | | [ A
[ [ ‘ T aTmm - O C O T T T TN T T T T T ONDO T
! ! ! h R [ [ [N Y
! ! ! Imaginary part |} R T R R T N A N R TR N A N AR NI IR B IR E RN
! ! ! NN R N I R I N R R R IR N IR RN
! : 0 | Lol | Lol | Ll | Lol | Lol
0.01 0.1 1 10 100 1000
z | Frequency, kHz
] I I I I
] | | | I .
g \ | | Measurements are performed in AUDI AG, Germany
. l l l :
, l l ‘
0~ i S A
I I I I
I I I I
L | | L
0.01 0.1 1 10 100 1000
Frequency, kHz

Magnetic Field Distribution
Aluminum plate; f = 10 Hz Steel plate; f = 10 Hz
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1.6 Dielectric Substrates Support in LF Electric Field Analysis Type

Infinite dielectric substrate is supported for LF Electric Field Analysis Type calculations:

Dielectric Mutual Capacitance,
Substrate (C11), [pF]

No 2.8478

Yes 4.9843

Potential O

Infinite Dielectric Substrate Properties x|

Mame: |Infinite_DieIectric_Suhstrate_l

i~ Dielectric Substrate Parameters
- 5 & ” v 7
Laver Mame | Layer Thickness | Top Paink: 0.0 0.0 0.0 [m]
Lawer_1 2e-3
Top Normal: 0.0 0.o 1o [m]

Dielectric Layer x|

Mame: I Layer_1

[ Show normal J—

Mode r—Dielectric Layer Parameters
Laver: |Base Layer
: " Manual Thickness: 2e-3 [m]
 From File il I
Permittivity
| !

4.4
Permeahility: IlD—
Magnetic loss Fackor: I 0.0
% Diglectric loss Factaor: IU-U2
" Conductivity: I 1e-4 [fm]

CK I Cancel |

M4EMCoS
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18 What is New in EMC Studio v.6.0

1.7 Extension of Shield Shapes
1.7.1 Shielded Ribbon Cables Support

EMC Studio v6.0 supports shielded ribbon cables in Hybrid Analysis Types:

=10] ]
@ %@ e-®0 & %% B

EI @ Single Cables
i~ General
single_cable_part_1

single_cable_part_z Part Mumber: Iribbon_cablejart_l

single_cable_part_3 b1
single_cable_part_4 i~ Conductar =

single_cable_part_5 Shape: ICIrC|E 'l
%5 Twisted Pair Cables f Iﬁ

® . Murnber: 5 bo | 00000

_1_______

[N
Shields Library 1' Material: ICopper I |
g & & Distance: [mm]| L3q |

Shield | [~ Shisld Radius: I 0.45 [mm] d d |
Copper_braidiD. 158/24) Marne: I Copper_braid(0. 18/8/24) ; ; |
Copper_braid{0, 255/9/36) X - = i T -
Copper_braid(0,127/7/16) LEs IB’a'dEd J 34 0.0 341

Copper_braidf0,1/4/16) r~ Insulation Outer Covering—————— |

Copper_braid(D.16/9/16) Parameters Material: [prc L || | taterial [pve i |
Copper_braid(0, 16/7/16) Material: ICopper {annealed) j | " I
Copper_braid(0.127/8{16) Wwidth: I 8.05487 [rm] | | Thickness: |0.55 [rmm]

SalidPEC Filaments diameter: I 0.18 [rmrn] )
PECS Height: |3.25467 [mm]
PECIO Filaments in carrier: | g
FEC116 ¥ Recaloulate Automaticaly
Carriers in braid: | 4
v Shield
‘Wave angle: I 29.5 [deq]
Min. Perimeter: | 14.52 [mm]
Shield inner diameter: I 7.2 [mm] .
Shield: Icopper_braid(o‘ 18} Vl |
jield i i 1| 22,6195
shield inner perimeter | [mm] . W
Methad: IVance j

Thickness: ID?-E— [mm]
Method: I Vance [rnm]

Transfer Impedance |

Wi Structure

Show Dependent Parameters

(0] 4 I Cancel | Anl |

[6]4 I Cancel | Apply |

In order to define shield parameters for ribbon cables switch on Shield check box
Parameters Panel.

1.7.2 Outer Covering Support for Coaxial, Ribbon and Multi Cables

EMC Studio v6.0 provides definition of outer covering for coaxial, ribbon and multi cables:

General
’7Part Number; IRG-ZISIUJIITIH
Conduckor

Material: ICopper (annealed) 'I
.0
Diameter: I 2.053 [mm]

General
’7Part Mumber:

multi_part_2 ‘
rnsulaton——————————————————— [, . [ Boundary

: Circl
Material; IPD\yethylene 'I b Shape: ircle
i Diameter: [mm] | 00
Diameter: I iz [mm] o

-2:9

General
’7Part Number: Ir\hhﬂn_ﬁahlajart_l

[~ Conductar

Shape: IClrcIe j

1~ Shield [ Electrical Properties Humber: I 5 3: 0 |
Min. Perimeter: | 30,6914 [ram] O O O O O
Min. Diameter: |2‘2583 Cable Impedance: ; Material: ICopper = ..
oD ol | St FECIO | |
b ] ‘elocity of propagati . Distanice: IlZ— i H H
Shield: ICoppar_bra\d(D 18/t 'I - TS ] [m] | L3q | : :
Type: IEraided —~Twisting—— | Radius: |0.45 [mm] ' ! :
vee Thickness: o [ren] | [ TSNS : H :
Thickness: I 0.38 [rnm] Type: IEnab\e ; : :
Method: Schelkunoff ! = X 0.0 34
Method: I Vance Rk 03 .
Transfer Impedance ~Insulation Outer Covering——————————— |

Turn: IRight
Transfer Inpedance Material: Im Material: lﬁ
COuter Covering |
CoOuter Covering—————————————— Material: PyC = Width: |8.05487 [mm] | | Thickness: | 0.55 [mm]
Material; IF'VIC ]' Thickness: 0,75 [rmn] Height: |3-25437 [rmn]

Thickness: I 0.65 [rm] =

1~ Shield

v
= [V Recalculate Automatically
| Part Number | Type | kS I o shied ————————————
@ -0, -0 n
s!ngle_:abl S!ng\e 0.0027567 -0, Min, Perimeter: I 14,52 ]
—I @ single_cabl...  Singe  -0.0006S.. -0
Duplicate... | @twp_cab\e.‘. Twisted  -0.00z24c7 0. | Shil: |COPDer_bra\d(U-19f 2 _I
bwo cable... Twisted 0.0025467 -0, P
Bunding... | <T [ ] Type: [Eraiced
Thidness:  Joze  [mm
Methad: I Vance [ram]

Transfer Impedance |

Delete
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What is New in EMC Studio v.6.0 19

Outer covering parameters (Material and Thickness) are defined in Outer Covering group
in Parameters Panel of Cables Library dialog.

1.7.3 Wrap Shaped Shields Support

EMC Studio v6.0 extends shield shapes and provides wrap shaped shields support for multi
cables:

General
Part Mumber ; |mu|tu:art_3
Boundary
Shape: IWrap j
Maz, Size [ 17,2086 [mm]
. —<Field
v Wrap
/ Shield Min. Petimeter: | 37,6584 [mm]
/
Shield: ICDpper_braid(D.lBIEj;I . ;
Type: | Braided 439 0.0 1.9
— Twiskin
Thickness I 0.36 [mm] J
Type: IEnab|e 'I
Methad | vance
Pitch: | 0.3 [rrn]
Transfer Impedance I
Turn: IRight vl
—Outer Covering
Material: I.C\ir j |
Diameter: | i} [rorn]
—Cahles
CIr(EUIar Add | Part Nurmber | Tvpe | k3 | i | A -
Shield oot @ single_cabl...  Single  -0.00135...  -0.00027...
4”3 & ® single_cabl...  Single | -0.00046...  -D.00481... B
Duplicate. .. | @ single_cabl, .. Single: -0,00297..,  0,00105603
Eehmulti part 1 Ml 0,0028673 | 0,00321097 &
Bundling. .. I 1| | ’

4EMCoS
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20 What is New in EMC Studio v.6.0

1.8 Extended Functionality in System Simulation and Schematic
1.8.1 IBIS Devices Support

IBIS is the Input/Output Buffer Information Specification from the Electronics
Industry Alliance. IBIS is a behavioral model that describes the electrical characteristics
of the digital inputs and outputs of a ECU through V/I and V/T data without providing the
actual circuit information. An IBIS model consists of tabular data made up of current and
voltage values in the output and input pins, as well as the voltage and time relationship at
the output pins under rising or falling switching conditions. This tabulated data represents
the behavior of the ECU.

In order to introduce ECU behavioral characteristics to system simulation model
EMC Studio v6.0 provides new type of device — IBIS Device.

#- Problem5 - EMC Studio - [Schematic] ;Iglll
PP File Edit Yiew Tools Diagnostics Calculation Results  Window Help ;Iilll

[D-FH[oc[SFadQR d|BA|Le |0 - 2@ a8 v |5
M+Q@a am@E @YX %|2|(@pLlpo

x
Elﬁ} Project I~
...‘i;- Linear Impedances |
(& Transmission Lines
---i o Sources Time Domain DV_1 Device Properties il
(=4 adc10dI065_B.ibs
----- an Fin_27
..... & Pin_28 Marme: IDV—1
..... 2 Fin_23 1e- .
----- 52 Fin_34 Pin Device Type: IlBIS j
----- 3 Pin_35 L
----- R Pin 3% TL  Base Mode; I
0 W2
1
Nns
'
9ns
e —
& e — sl | [
----- aw Fin_52 : .
_____ 2 Pin 53 Marme Fin_2E j
..... 52 Pin_54 todel Name 10DLOBS_DOUT
----- an Fin_55 Tupe (]
..... 2 Pir_56 R 0178
e & Pin 57 | l;l L 25376003
| C 1.23e-013
Powser an
C_Com_po
pc_scal
C_com_go
gc_scal
w_pu . ) ) . .
& com_pu Open in Schematic [per in Spice Editor
pu_scal -
e ool ;l adc] 0dI0ER_5.ibs
= -
M&/ ﬂ 0K Apply | Cancel I H.Il !.H | II‘ ﬂ | m ﬂ
Ready

ﬂ ok [ Cese |

To define device data from IBIS file:
1. Activate Device Properties dialog

2. Choose IBIS device type from Device Type combo box

3. In Device Properties dialog click Load Device from file J button and select required
*.ibs file from standard Open dialog and click OK

Note: Devices defined from IBIS data file are visualized in light cyan color in System
Diagram window.
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After IBIS device creation all pins loaded from IBIS file are imported into Schematic
environment as elements for circuit model construction. In Schematic Elements Tree all
IBIS pins are located under the elements group having the same name as loaded IBIS file.

Pin parameters loaded from IBIS file can be viewed and edited from Elements Properties
dialog. For this purpose select pin in Schematic window, activate elements popup menu
with right mouse click and select Elements Properties item.

Note: HSpice model is used for IBIS devices.

1.8.2 Bits Sequence Sources Support

EMC Studio v6.0 supports special type of sources in Schematic Elements Library,
intended for bit signal generation in time domain tasks - Bits Sequence Sources. This
includes:

EI{{- Sources Time Domain
DC Yoltage Source
DC Current Source
Pulze Woltage Source
Pulze Current Source
Sinuzoidal Yoltage Source
Sinuzoidal Current Source
E xponential Yoltage Source
E xponential Current S ource
Single Frequency FM Yoltage Source
----- ga Single Frequency FM Curent Source
P/l Voltage Source
P Current Source
EI{E;- Bitz Sequence Sources
“-gn PRABS Volkage Source
----- s Random Bits Sequence Yalbage S ource
‘33 Static Bits Seguence Yoltage Source

e Pseudo Random Bits Sequence
¢ Random Bits Sequence i e S

e Static Bits Sequence =

Note: In order to support Bits Sequence Sources in Spice calculations EMC Studio

generates bit signal and converts the signal to PWL source.

PRBS Voltage Source:

Symbol Parameters Default Values
Name Vi
N (number of bits will be calculated by formula NBits = 4
2™"N - 1)
g V1 VLow (voltage at low state) 0
5 1 VHigh (voltage at high state)
ns
ns 1 Rise Time (time required for a signal to change from 2 ns
10ns VLow value to VHigh value), [s]
Fall Delay (time required for a signal to change from 2 ns
VHigh value to VLow value), [s]
Bits Length (pulse width), [s] 10 ns
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Spice Syntax:

V#name #nodel #node2 PRBS(#paraml)

PSpice Syntax:

V#name #nodel #node2 PRBS(#paraml)

HSpice Syntax:

V#name #nodel #node2 PRBS(#paraml)

Random Bits Sequence Voltage Source:

Symbol Parameters Default Values
Name V1
NBit (number of bits will be calculated by formula NBits 16
=2™N-1)
133 V1 | viow (voltage at low state) 0
1 VHigh (voltage at high state)
ns . - . - -
ns Rise Time (time required for a signal to change from 2 ns
10ns 1 VLow value to VHigh value), [s]
Fall Delay (time required for a signal to change from 2 ns
VHigh value to VLow value), [s]
Bits Length (pulse width), [s] 10 ns

Spice Syntax:

V#name #nodel #node2 RBS(#paraml)

PSpice Syntax:

V#name #nodel #node2 RBS(#paraml)

HSpice Syntax:

V#name #nodel #node2 RBS(#paraml)

Static Bits Sequence Voltage Source:

Symbol Parameters Default Values
Name V1
Bits Sequence (user defined sequence of bits) 101101110010
V1 VLow (voltage at low state) 0
2ns VHigh (voltage at high state) 1
2ns Rise Time (time required for a signal to change from
10ns l VLow value to VHigh value), [s] 2ns
Fal! Delay (time required for a signal to change from 2 ns
VHigh value to VLow value), [s]
Bits Length (pulse width), [s] 10 ns

Spice Syntax:

V#name #nodel #node2 SBS(#paraml)

PSpice Syntax:

V#name #nodel #node2 SBS(#paraml)

HSpice Syntax:

V#name #nodel #node2 SBS(#paraml)
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1.8.3 User - Defined Probes for Circuit File Devices

During calculation of devices defined from *.cir file only voltages on pins are printed to
output file and results for inner circuit elements are omitted. EMC Studio v6.0 provides
possibility to get output results for particular elements of file devices. For this purpose
user-defined probes can be added to spice syntax directly in Spice Editor.

To create user-defined probes for circuit elements of the file device:

1. In Device Properties dialog click Open in Spice Editor button

2. In Spice Editor switch to Probes tab

Click Add Probe ﬂ button to create new probe

3.
4. New probe entry (with default type "Voltage') will be added to Probes Table
5. Choose required probe type "Voltage" or "Current” from Type column
M arne: ID""—E
Device Type: IFiIE Device j
Baze Mode: I
Spice Editor A
pus| ! ¥ 1| & /Pins ¥ Probes
SUBCKT Dv_S P1 P2 P3 P4 RS 2l (b 3¢
by poresy, T
S
RR4 P1_PA S0 -—'J”ﬂr'-
CCL_P9P4 1089 P& Violtage
CCZ0P3 10e-9 _Ps Yolkage
RRE PS5 P3 50
LL1 P30 1e6

DDl PS _P9 diodl
OPMPL PS P1 _P7 BIT_Spice3_PHP

LENDS
*beqgin probes =
*number_of_probes = 4

*probe =1

*type = Current

*name = RR2
I *probe = 2

*ywpe = Current

H..I *name = LL1
K| ;IJ
oy
J QK I Cancel

6. Double click on probe entry in Name column and define probe name. Probe name
definition depends on chosen probe type:

[pem it

e "Voltage" - probe name should correspond to name of elements connection node
defined in editor

e "Current" - probe name should correspond to elements full name defined in editor
7. Click OK

To remove existing probes, select them in Probes Table and click Remove Probe &
button.
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Defined probes will be appended to the loaded spice file as a comment with the following
format:

begin probes

number_of probes = N (humber of defined probes)

probe = m (probe index [from 1 to N])

type = Voltage or Current (type of probe)

name = Probe name

end probes

1.8.4 Improved Wires Routing in System Diagram

Improved System Diagram in EMC Studio v6.0 provides smart rule for automatic routing
of connector wires between devices:

— o o o o o e s e e e e o
— e o o o e e e e e
!
E HRE
1
| 1
il i
+
[l
T
2
— o o o e e e e e e e o

- e s o S e S e e e e e e e
a4

Old Wire Routing Rule in System New Wire Routing Rule in System
Diagram Diagram
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1.9 ASC File Extension

ASC file format is extended with additional information in EMCoS software products
(EMC Studio, EMC Expert and Harness Studio Family). This includes:

Cable Material Parameters (Insulation and Conductor Materials Parameters)

Shield Parameters (Solid, Braided and Layered)

Information about Cable Parts and Parameters (Single, TWP, Coaxial, Multi and Fiber)
Devices and Splices Parameters

Unit Definition for Exported and Imported ASC File

Optimization of harness route definition and improved re-segmentation of imported
harness

ASC file format extension provides better data exchange capabilities between EMC Studio
and other EMCoOS products:

Harness Studio Model
Cross Yiewer - YBNS307 2526588

A+ Qfa & @B

EMC Studio Model
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1.10 Improved Intersection Detection between Cables and Triangles

Improved intersection detection between cables and triangles provides more convenient
errors fixing procedure. Problematic cables and triangles are highlighted in Viewer 3D
when corresponding errors are selected in Diagnostic Board. This provides fast and easy
access to problematic regions.

After manual correction of problematic areas corresponding error messages are disabled
automatically without reapplying checking functions. This significantly optimizes model pre
processing routines and saves time.

+-test_4 - EMC Studio - [¥iewer 3D] - Ellll
& File Edit View Tools Diagnostics Calculation  Resulks  MWindow  Help —|&] x|

D BHoc " FalaPd B o0 r2BHdv
RePARBIBHOG| e+ @QQQRIcD-«PH-%%B 960 sluzmE b5

I Topologs . ifi(‘t___,—-) __ )
o | V%%ﬂﬂw%xé
- SXATAN
EHE‘““&._‘ 'A'%AW

X3 *& P w G
| Observation Quantities = "‘v \ A
|! ?@;? “ﬂ"‘ Jo \Aﬁ‘p. A
Br K ““‘I‘bﬁ’ -
= VA i i o
; ey SRS
fEn LA b vewrw ] o
7 Geometry Lﬁb Mudam\g Mesh Lb Post Process ing I
T . Found intersection between cable(s) in segment 'BNS405" and triangle 1313 il

. Found intersection between cable(s) in segment 'BNS224" and triangle 1642

E| Messags B%E Diagnostics/( ElHybrid Qutput,

Ready v

Error messages are disabled
automatically after proper

. Found intersection between cableds) in segment 'BMS405" and kriangle 1313 ':I
changes in model

. Found intersection between cableds) in segment 'BMS224" and kriangle 1642
. Found intersection between cableds) in segment 'BMS224" and kriangle 1652 4
] Found inkersection between cablels) in segment 'BNS498" and triangle 1919
m Found inkersection between cableds) in segment 'BMS498" and kriandle 1920
m Found intersection between cablels) in segment 'BMS347 and kriangle 1978
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1.11 Extension of Object/Model Ideology to Hybrid Analysis Types

EMC Studio v6.0 extends Object/Model ideology to Hybrid Analysis Types. In new
version object parameters of Hybrid Analysis Type are extended with user-defined Cable
Routes (special group of the segments used for cables construction). Hybrid cables created
based on Cable Routes are also considered as Object/Model parameters.

EMC Object

VARNEN

Elements Image Icon Notes Parameters |
Geometry Elements Name
Variable
Model Elements
r-- Value  _ _
Mesh Elements Cables :

Cables and cable routes have the following attributes:
Cable attributes:

e Cable Name - unique name of the hybrid cable defined based on route
e Part Number - reference to a library cable
e Position — 2D position in bundle cross section

e Route - reference to route on which cable is created
Route attributes:

¢ Route Name - unique name of the route

e Segments - unique name of the segments included in cable route
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1.11.1 New Segments Grouping Functionality - Cable Routes

Segments intended for hybrid cables creation can be combined into special groups called
Cable Routes. These groups can be used as pre defined routes during cables creation
procedure.

5

4 ] q')‘ 4
% v WS i
o gmsaeEallay s Seeat,
73 et e
i, s ne e
e ﬁy—éﬁaﬁ% =

PRSRLS
ot

Note: Cable routes and cables defined based on them are stored as a part of EMC Studio
object which can be exported to the external *.emm (EMC Model) files or added to
Models Library.

In order to create new cable route based on selected segments activate segments popup
menu and choose Create Cable Route on Segment(s) item.

Note: One segment can belong to several routes.

Cable routes can be added, edited or deleted directly from Object Properties dialog.

To view and modify cable routes properties: ]
1. Select object in Elements Tree View (] ico ico R K

2. Activate objects popup menu with right Marne: |Envirnnment
mouse click and select Properties... item

. . . . Parameters | Cables Cable Routes
3. In Object Properties dialog switch to I I

Cable Routes tab & v X
Cable Routes section displays all cable Mame | Segments |
. . . Route 1 BNS10_3144,BMS525_7291,..,
I’OL.,It.es creat(?d m_current object and provides Route 2 BNS142 3648, BN5170 4017...
editing functionality: Route 3 BMS10_3144,BMS525_7291,...
BMS14Z 3548,EMS170 4017,
ﬂ' Add Route - creates new cable route alell S el Wl 0 i AR e

ﬂ Edit Route - edits cable route content
(allows to add or remove segments)

E Delete Route - deletes selected cable
routes

Yiew Note |
-Wl (04 I Cancel |
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1.11.2 New Method for Hybrid Cables Creation - Based on Pre-defined
Route

When cables are created based on pre-defined routes in Hybrid Analysis Types they are
automatically added to the active objects parameters and can be accessed or edited directly
from Objects Parameters dialog.
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To view and modify cables properties:

1. Select object in Elements Tree View

2. Activate objects popup menu with right mouse click and select Properties... item
3. In Object Properties dialog switch to Cables tab

Cables section displays all cables created in current object and provides editing
functionality:

ﬂ Add Cable - creates new cable
ﬂ Edit Cable - edits cable parameters

ﬁ Delete Cable - deletes selected cables
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1.12 Extension of Models Library with Virtual Bench Models

Virtual benches in EMC Studio v6.0 are introduced as parametric models in Models
Library. Up to date cable models and device types for hybrid analysis are supported.

Virtual bench models (Virtual Antenna, Virtual Stripline, Virtual BCI and Virtual TEM
Cell) integrated in Models Library are variables based and contain pre defined cable
routes. Based on these routes user can define required cables configuration and simulate

testing model.
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L
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i
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[C5) EMC Devices
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Cancel |
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1.13 Improved 2D Post Processing for Near Field Observations

Preview of field probes selected in 2D post processing is available in centers of triangles for

Near Field Areas and in grid vertices of Near Field Grid.

To display preview of field probes for near field areas or near field grid activate Field in

Field Probes dialog and select All from file option. List of Field Probes will be
automatically filled with field probes corresponding to near field areas or near field grid.
Preview of the selected field probes
i
Frequencies Preview
-
-
=
=
-
ol
-
o | mi
75048 Fe4d 3048 de4E M
| | )
' Magn " Real & Linear
" Phase " Imag i

Component
lrf‘x Cw gz @10l || [ =

" Electric " Incident Mew GRAPH
" Project 7 Magnetic  scattered
" File &+ Total Add to GRAPH
q E' all from fle ) MATLAE |
—
Names of the obtained field probes have the following format:
e "nfa" + Near Field Area ID + internal ID of point from Near Field Area

e "nfg" + Near Field Grid ID + internal ID of point from Near Field Grid
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1.14 New 2D Post Processing Tool for Hybrid Analysis Type - Eye
Pattern

EMC Studio v6.0 provides new 2D post processing tool Eye Pattern.

Eye Pattern post processing tool allows to analyze signal integrity results obtained for
System Simulation, Hybrid Cross Talk and Susceptibility analysis in Time Domain
calculations.

To activate Eye Pattern dialog:

e Click Eye Pattern @ button on Post Processing bar

e Select Results>Eye Pattern from Main Menu

Eye Pattern |

rProbes—— | Frequencies Preview
Valtage | Current Ll
050
Dwv_L:RA1841 I+
D 1:PINI =
0.7
|-
0.35 _I"
U]
oz il
e
-0.00 2
1] He-0 1e-8 1.6e-8 Fe-8 _I
: rMadr i Real % Lingar
Piase Imag
T Lag
 dB le vl
’ , N Mew GRAPH
¢ Project Eits Length: I 1e-003 [5] 4'
 Fila Mumber of periods: |2 3: Add ko GRAPH |
&« all from File MATLAE | |

1.15 Full Support of Windows 7

EMC Studio v6.0 provides full support of Windows 7 operating system.
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2 Improvements v6.0

¢ Improvements in Computational Cores
= Faster LC calculation with LF Electric Field solver
= Improved construction of cable bundle cross-section
= Binary format for TriD output file is supported
= Improved output file for time domain TriD calculations

= Definition of multiple calculations for stochastic cables analysis is available in XTalk
and Radiation Hybrid solvers

= Slight improvements in S2Cir converter

= User's Manual for Hybrid Cores is available
e Support of Multiple Near Field Sources and Impressed Currents
¢ Improvement of Cables Auto-bundling for Random Type

e Improved Processing of Imported Touchstone and *.cir Devices in Schematic
and Cores

¢ Improvements in System Diagram and Schematic
= Improved automatic placement of devices
= View of indexes of circuit element pins in Schematic
e Improvements in Cables Library
= Units for all cable types are changed from meters to millimeters
= Improved definition of shield parameters
= Additional parameter Angle for internal wires of multi cables
= Cables description generation for all cable types
e Convenient Selection of Splices
e Improved Union Segments Functionality
e Possibility to Edit Input File for Hybrid Analysis Type for Advanced Users
e Improvements in Post Processing Mode
= Improved field probes processing
= Convenient Handling of Near Field Areas in 3D Post Processing
¢ Improvement of Static2D Viewer

e GUI Improvements
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