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LA Open Examples... TwinBuilder - LR_Model1l
3 Close

Project Manager

=] Basico1

m LCR

. E-[Z7 Definitions

-5+ Motor_Basic*
- LR_Model1*
D Definitions
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LR Modell : OEEEYERL

e 2DDMEFEXZ/ERKULZE I, Component Libraries(CH&iNEN
BDEFIVIARZ. TTRKISERZESZE (CEIEKZ/ERMR L T <
7:—‘—-‘ é (/ \ (o] Component Libraries

.% [EMC % Simplorer Elements

=423 Basic Elements
=423 Circuit
= ﬂj Passive Elements

® C Capacitor

.. @ G: Conductor

-'I ® L: Inductor I

® M: Mutual Inductance
| wad @ R: Resistor |
= @ Sources
e e e e e e ot e o e R B B T (o B ) -'|v &)E:VoltaseSource I
EC: Controlled Voltage Source
Fourier: Fourier Source

L

s
A
|
I
|
rr———
l
I
i

I: Current Source

"Ground”’’3J> L
EHEHE LU TSTIEEN,

IC: Controlled Current Source
NDSRC: Multi dimensional table source
POLY: Polynomial Source

PSRC: Power Source
. @ xVICO: Voltage Controlled Oscillator
7@ Ideal Switches

eco00000

[

- Semiconductors System Level
SonE - C3 Semiconductors Device Level

-2 Spice-Compatible Models
CE é === =-“23 Electrical Machines
I & Alternator
BcEDFmEIC -8 DC Machine
FERLLIEEL. I -® DCME: DC Electrical Excitation
;... ® DCMENL: DC Nonlinear Electrical Excitation

I . ) dcmotor: DC Machine with Mechanical Connection
- =

@ MchRDcmp: Permanently excited DC-machine
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LR Modell : 1> ARSI > ADENTE
o MBUREAZATLAIUTDLS CHRELTEE,

E1

E2

%

@OEMF ValuelZ”"1.5 V"ZEELF T,
XE1, E20Mm 7 (CRUEEZITVE T,

5

®InductancelC”10 mH" =3 8EULZE T,

@ResistancelZ”1 ohm”"&ZiIBELE I,
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LR Modell : DS TE
o WEMMITOEM4ZRELET,

QFRRSNIZA A 77OTIRY I XTTFEC
DED [CHRFRTZRELE T,

Project Manager Transient Analysis Setup

B - Basic01 3

' l {ifs Lcr &nalysis Setup Name TR r
w-{iffs MkD

153 Definit Analysis Control i
. efinitions

B - Motor_Basic* I” Disable this analysis

8 ‘M(lé pb::»t:ell* End Time - Tend o5 IS ,]
E ﬁ {:‘;lrﬁs Min Time Step - Hmin |1 1] |us LI
@ Optimetrics || Max Time Step - Hmax |1 [ms v|

- ngﬁi;if [ Use Initial Values !

g | 2L
®Project Manager EMDAnalysisWDTR i C
"I ITINIIYTUET,

Analysis Dptions [Default Dptions) I

. 0K | Cancel l
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LR Modell : S5 JDHTE/IEA
o EEEICHLT. BIERERTT BEHDREETNET.

QIS ITBADA_Z1—(EFETT,
[Draw] > [Report] > [Rectangular Plot]

QIS IZEEY DUBZERTROET.

@F177OIRY IXANTUTDLD (CEHE
LE9,

Category : All

Quantity : R1.I

Function : <none>

B Report: Motor_Basic - LR_Model1 - Rectangular Plot0 - New Tracef(s) X
Coitext Trace | Families | Families Display |
Solution: R o
Primary Sweep: [Time | [ =
Domain:  [Time Z
iz ¥ Default [Time |
Optimetrics setup: |None A Range
¥: [re1 sl
Select Quantities... uckne
Category: Quantity: b Function:
Variables DCMPLPHIDEG ~ n | ~
Output Variables DOVPLPSIA abs

acos

Angle DCMP 1.PWRELEC lacosh
AngularAcceleration DCMP 1.PWRLOSS ang_deg
AngularSpeed DCMP 1.PWRMECH ang_deg_val
Current DCMP1.VA ang_rad
CurrentChangeRate Ell arg

Flux & asin

Power ELV asinh
Torque E2.1 atan

Volta E2.V atanh
Va!tagechangeRate L1l cos

~Update Report

[V Real time o

Output Variables... | Ophons...]

New Report

I Add Trace |

@"Add Trace"/RF>%=ULET,
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ol

CERIEULET,

Category : All
Quantity : DCMP1.IA
Function : <none>

O5|E RS 7OTRY DARNTUTDX

B Report: Motor_Basic - LR Model1 - Rectangular Ploto - R1.I

g0

Quantity: v

S Trace [Familiesl Families Display |
Solution:  [tp v
Primary Sweep: [Time
Domain: Time A
X: [V Default [Time
Optimetrics setup: |None A
Y: [pevp11A
Select Quantities...
Category:
Variables

Output Variables

Angle
AngularAcceleration
AngularSpeed
Current
CurrentChangeRate
Flux

Power

Torque

Voltage
VoltageChangeRate

Update Report

[V Real time ”'

DCMP 1.ALPHA ~
DCMP1.dIA

IDCMP 1.dPSIA
DCMP1.dVA

[DCMP1.MI
DCMP1.N

DCMP 1.0MEGA
DCMP 1.PHI
DCMP 1.PHIDEG
DCMP1.PSIA
DCMP 1.PWRELEC
DCMP 1.PWRLOSS

DCMP1.PWRMECH v

Range
Function.

Function:

i

abs

acos
acosh
ang_deg
ang_deg_val
ang_rad
arg

asin
asinh
atan
atanh
cos

cosh
cum_integ
cum_sum

dB v

Qutput Variables... | Opn‘ons...l

New Report Apply Trace | Add Trace
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Close
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LR Modell : it 58
o NTEUABS CHEEMTIZITUWERZFRRUET,

DProject Manager_tEdAnalysisDTRZIEIRLE T,

@QAIUvILD"Analyze” X =1 —%=FTULFET,

FRATFSSR

Project Manager
= ' Basic01
elfx

= -{iff MkD
i @[] Definitions
E] - Motor_Basic*
=% LR_Model1*

.JE] Ports
E] 'ﬁ' Analysns
@Ophm 53 Copy Cirl+C
E] E %] Resuli Paste Ctrl =V
=41 Re
= Rename F2
.5 X Delete Delete
-[_]] Definitions 0
Analyze
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o Hf/ARLETILTIFIDCE—FDEH E—EUFEE A
e DCE—HICIIHREFRANDDHEEENINECET,

o E—HICANDERNMNS MLIZEKRD., NLINSLEREEZ
kb, BERRE (CIGUTeFeE N ZEREISICRUEX T,

v.()=i (1)-R +L & k, -o(t)
dt

MASS_ROTS!
. \
v _qc-?‘e‘,l“‘ 4
'
N
+ el

do(t 1
df ) j{m’ (t)—m, (1)}

|[L
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LR Model2 : 51> —

e LR ModellZFABUTRITHYA>ZERRULET,
TeEEFIETCT A >DOAE—ET A ELEZTELZT,

Project Manager

El Basic01
- @-fiff Ler

OLR_ModellZztzL- U

- @i mo

@F YA >%%Z"LR_Model2"(C
EBELUFXT,

(3 Definitions @B I 5"Copy” A —1 — &R

EI Motor_Basic*

-2 Definitior| 53 Copy Cirl+C I
Paste Ctrl+V
Rename F2
X Delete Delete
Project Manager
El Basic01
e LR ®Motor_BasiclztzL U ~U. BUVY
ee-fifes o O 5"Paste &ERUET
| -] Definitions
o @ .
’rm LR_| % Paste Ctri+V
-3 Defir Rename F2
X Delete Project Permanently from Disk Delete
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-l MKD
. @[] Definitions
E| Motor_Basic*
=i LR_Model1*
E Ports
£ Analysis
[ Optimetrics
=--[F] Results
El@ Rectangular Plotd
LM RLI
- B8 Rectangular Plot1
i .7 DCMPL.IA
i LR_Model2*
Tt

I+




LR _Model2 : [o

[P

YER@

o OMEMZimRELFT . UTFOFIRCRENEIIER(EF)Z/F

BatE Tz,

I(Current) E>%"Show Pin”"([CFTwvo%
ANdcELTcRRSEFT,

Parameters | Qutput / Display

Component Libraries

MHatne | Dezcription | Direction |Shc-w Pin |Swee|:- | SOB |

W Yoltage Ot [ [ [
dw Derivative of .. Out [ [
| Derivative of . | Out r nlEE

BFOfEREEL o &
#. "Delete”*—THI&
AJEET T,

L Gl

EMFE > %"Show Pin"([CF T v I%&AND
CETRRTEFT.

Parameters] 8o - Parametersl Cutput / Digplay ]I

MName | Dezcription | Direction |Show Pin |Sweep | sbB

Thztan...

ACTy..

Tvpe

Comp.. Options

Simul.. Chozen Simula...
AC IM  Imaginary Part..

EMF Walue In
FREG  Frequency In

I
In
In
I
In
In

20 [ e e

B | e
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7i7_|_|_|_|_|
=

#-8, Favorites

-2, Most Recently Used

=2 Simplorer Elements

21423 Basic Elements

&-E3 Circuit

: Ell Passive Elements
[3 ﬂl Sources

|- - nE: Voltage Sourcel
. @ EC: Controlled Voltage Source

Fourier: Fourier Source

L g
® |: Current Source

... @ |C: Controlled Current Source
® NDSRC: Multi dimensional table source
® POLY: Polynomial Source

.. ® PSRC: Power Source

... @ xVCO: Voltage Controlled Oscillator

L ﬂ»' Ideal Switches

I o] ﬂl Semiconductors System Level

I -3 Semiconductors Device Level

i [0 Spice-Compatible Models

- I3 Electrical Machines

-2 Transformers

@-(Z3 Blocks

] ﬂl States

=23 Measurement

E]ﬂ' Electrical

|

@ SC_Measurement: Semiconductor Meas

® VM: Electrical Voltmeter

.. @ WM: Electrical Wattmeter




LR _Model2 :

i

5\(

YERk@

o 5|EHTLIBMZRELFTT, LUTFOFIRICHEL\EIEEEZ/FR%

LTz,

Va¥ SPUAL NG CESY Tl
Flip Horizontal Z{#>

€Y rotate ] &
< Flip Vertical ~ (&)~

L} :—k
Al Flip Horizontal l

< — L
_____________ :
l |
| |
}—b— GAN B
| |
D L L (I I |
| - Sl <o S —- R S S— i
| |
| |

|

—4— GAN [—H |
| |
| |
1 A i S (A I B )
< -

E>ormcER<IZEu0.
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=43 Simplorer Elements

5423 Basic Elements

m-E3 Circuit

£1-E3 Blocks

E]ﬂl Continuous Blocks

----- © DEAD: Dead Time

... @ DIFF: Derivative

=] ® GAIN: Gain |

----- ® GS: S-Transfer Function
----- ® INTG: Integrator

- @ MEMORY: Memory
&)@V Discrete Blocks

Eg--aj Sources Blocks

ﬂ»' Signal Processing Blocks
-V Math Blocks

Eg--ﬂ' States

-2 Measurement

=23 Tools

a»l Time Functions

a»' Characteristics

E]ﬂl Equations

. ... ® DES: Differential Equation System Solver
- @ FML: Equation

. @ FML_INIT: Initial Values
3 @ NDTAB: Multi Dimensional Table
@ Simulator Parameters




LR

Model2

o 5|EHi=hERZRELXT,

VALUEE >7%&"Show Pin”(CF T v %
ANDETRRSEFT,

OMEGAE > #%"Show Pin"(CF T v

DEAMNDCETRRSEFT,
Parametersl AC - Parameteri Output / Display !l
MName | Description | Direction |Sh0w Pin |Sweep | SDB Parameters | Output / Display |I
| |TORA.. Tarque Out I~ Ird
| |OMEG... Angular Veloci.. Out [~ r |~ Mame Dezcription Direction | Shaw Pin
v m‘ OMEGA | Aneular Veloci.. [Out
FREG | Frequency I I I
f=renl F
T b
o
E1
O
_.
ANz
GAN
” ”
~
Ground”77-13J> L1
~ jrryE =
Lo Mo L TTIEE0,
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YER®

E1-& Simplorer Elements

5 423 Basic Elements

i
1]

@23 Circuit

#-C3 Blocks

=
& ﬂ' States
=23 Measurement

-V Electrical
- Fluidic
- ﬂl Magnetic
=423 Mechanical
£1-23 Displacement-Force-Representation
Ell Translational
E}:ﬂ' Rotational
... ® FM_ROTB: Rotatlonal Torque Meter(DlspIacement Force)

m-E Velocxty Force Representatlon
2] ﬂj Thermal

(23 Tools
423 Physical Domains

@ Fluidic

[j|-ﬂJ Magnetic

E1-23 Mechanical

=8 Displacement-Force-Representation
- g‘ Translational

B- ﬂl Rotational

QP IDEAL ROTB: Idea| Rotational Limit Stop
= ® MASS ROTB: Rotational Mass(DisIacement-Force)
-- @ S_ROTB: Rotational Angle Source (Displacement-Force)
- @ SPACER_ROTB: Rotational Spacer (Displacement-Force)
- @ SPRING_ROTB: Rotational Spring (Displacement-Force)
- @ V_ROTB: Rotational Angular Velocity Source (Displacement-Force)




LR Model2 : 1> RS> ADENTE
o MBUREAZATLAIUTDLS CHRELTEE,

OKPDValuelfllCRERED ke'% | | @"ke"BREEDHEBICZEE

ABDULFET,

DRES A 7OTIRRENZET .

Valuet@(Z"1"Z A LTL 20,

n

GAIN1
pr GAIN  H
GAIN2
i GAIN i
MASS_ROTBA
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LR Model2 : fZFEFDSTE
o WEMMITOE4ZRELET,

Project Manager

El-{F Basic01

- @={iffs Ler

e wo

. @-( Definitions

=R ] Motor_Basic*|
-fiffs LR_Model1*
E] ﬂ'(( LR_Model2*

Optimetrics

: &- . [¥] Results
@[] Definitions

@®Project Manager_EdAnalysis]mDTR
2T TINIOIVYITUET.
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QFRRENIZAH A 77OTRY X TTFE
DKD ([CHRRZRELE T,

Transient Analysis Setup

&nalysis Setup Name [THI

i~ Analysis Control

[™ Disable this analysis

End Time - Tend |1 IS L]
Min Time Step - Hmin {10 fus  ~|
Max Time Step - Hmax I1 Ims ZI

7 Use Initial Values

I Ll

[ Enable continue to solve

(Default Options) |

oK | Cancel I

Analysis Dptions
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5 File

=

Save

Edit View

Desktop View

Project Manager

E-{F] Basico1

- wffLer

- il Mo

-7 Definitions

E]» Motor_Basic*
@-fiffs LR_Model1*
=-fifs LR_Model2*
598 Analysis
L R

! @ Optimetrics

. L.[F] Results
- (Z] Definitions

Project

({8 Paste X Delete

Schemsz ?

LR Model2 : 5 JDHTE/IEA
o EEEICHLT. BIERERTT BEHDREETNET.

¥} Undo

ORI

o x b

"
r

Draw = Schematic

Primitive
Ground

Global Port
Interface Port
Page Connector

Add at unconnected pins

Align Horizontal
Align Vertical
Flip Vertical

Flip Horizontal

Bring to Front
Send to Back
Bus Entry
Wire

Report

Ctrl+G

trl+R

Ctrl+W

>

>
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Twin Builder Tools Window Help

[
:

esign ~ ) Rotate

Primitive ~ Flip Vertical ~

ard Reports ~ ::, Align Vertical v

@OLR_Modell THA LIS I ZHIBRUE T,
QDB TI S IZB/ALET,

AZ31—(FFEETY,

[Draw] > [Report] > [Rectangular Stacked Plot]
R@USIZBE T DNUEZERETHRDET,

KL Rectangular Plot
DataTable

Digital Plot
|E Rectangular Stacked Plot
=4 Numeric Display
o

Rectangular Contour Plot

©

% 3D Rectangular Plot
& PolarPlot

EE  BodePlot

[&  Nyquist Plot
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LR _Model2 : = JDEE/IEA

[BIEE (CH U T, BETERZ RN 9 DICHDERIEZ]

@FATF7OTRY IIARNTUTDLDICE
Category : All

Quantity : R1.I; MASS_ROTB1.OMEGA

BHIEELET,
Function : <none>

SELET,

XCtrlF—Z2# U SEE B8 TERIREE T I,
IEDRDICYHTIEEY %57, T

TWLWET,

®5|EHES 1 77OTRY IXANTUTDL
D(L }:EL/gsa_o

Category : All
Quantity : DCMP1.IA; DCMP1.OMEGA
Function : <none>

g Report: Motor_Basic - LR_Model2 - Rectangular Stacked Plot2 - MASS_ROTB1.OMEGA X g Report: Motor_Basic - LR_Model2 - Rectangular Stacked Plot3 - New Trace(s) X
1
4 [ Context Trace I Familiesl g [een=e Trace | Families l
Solution: TR o Solution: TR %
Primary Sweep: I'ﬁme ,ZJ IA" _] - Primary Sweep: |T|me Ll IA“ _,
Domain: Time v Domain: Time ¥,
X: IV Default [Time = : X ¥ Default [Time |
Optimetrics setup: |None v Optimetrics setup: |None v
Y: [mass_roTB1.0MEGA; R 1T ?L‘.ﬁfﬁo i v [pcmp1.14; DCMP1.0MEGA ﬁjr?ggon
Select Quantities... Select Quantities...
Category: Quantity: Bt Function: Category: Quantity: b Function:
L Variables F ROTBLOMEGA »~ |oreSl . ; x
Output Variables abs abs
acos acos
£ Angle acosh ' acosh
AngularAcceleration ang_deg ang_deg
AngularSpeed ang_deg_val ang_deg_val
Current ang_rad ang_rad
CurrentChangeRate arg arg
Flux asin asin
Others asinh asinh
Power atan atan
Torque atanh o atanh
Voltage cos “ cos
4 4 DCMP1.PHIDEG
VoltageChangeRate cosh @ } cosh
- e ieg Add Tra ce /l\ S /% $ L/ DCMP1.PSIA g
VM_ROTB1.OMEGA v cum_sum " ”— & DCMP1.PWRELEC v cum_sum
1 " e 5 d8 Close /|\9/_C:%: TUZE 9, > d8
® 'Add Trace’ RE > =L ET . 2 v < 3 &
Output Variables... I OpﬁonS---l New Reportl Apply Trace I Add Trace I Close Output Variables... | Opﬁons...] New Report I Add Trace Close
T e 7 T
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LR Model2 : it 58
o WTEUIHNBS CHEEMRTZITUERZERRUET, GRAR 5

4

Project Manager

E}'Basic01

- efipce

=i OProject Manager_EdAnalysisIDTR
- BY ZERUFET,

=@ QAT IYVILD "Analyze" XA —1—% =%

aff] .2
i REUE
-JE] Ports
ﬁ Analysis
J_;ﬂ}ﬁ
@ Optime 53 Copy Ctrl+C
E-E3] Results Paste Ctrl+V
=EERe
Rename F2
7 X  Delete Delete
=% Re
E _ Edit...
Analyze |
(L] Definitions Browse Netlist

Browse Message Log

Disable

Replay Analysis

Profile...
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Motor Basic : &1F

e fIgE1-2 Motor_BasicoO> 10 hREFULEI, FiedDLYT
NHDFETEITLTLIEEL,

- File > Save / Save As... H
- SaVGT’I’:l\/ Save

- Ctrl + S

T8 Twin Builder - ANSYS Electronics Desktop 2019 R3.7 - Basic01 - MKD - SchematicEditor - [B
B File Edit View Project Draw Schematic Twin Builder Tools Window Help

) 5 el

New Open Open Save  Save | Close - -
- Examples As Ly Paste X Delet

Desktop I View Schematic Simulation Results

g Save Archive
\_73;,‘ Restore Archive

Automation

T8 Twin Builder - ANSYS Electronics Desktop 2019 R3.7 - Project1 - TwinBuilder1 - SchematicEditq

B File Edit View Project Draw Schematic TwinBuilder Tools Window Help

H b 'C_]{‘) @, Zoom In ol fif, Add Design ~

y Co edo QZoom Out @ Draw Primitive ~
Save Zoom (0]
14 Paste X Delete Fit~ QZoom Area ¢ o LStandard Reports ~
Desktop I View Schematic Simulation Results Automation I

Project Manager
- ]| Basic01

E] - Motor Basn@
. |r|f( LR Model@ <

EEEEFER(ICTY T — M B BIHE.

& M{ LR_Modelf®)

[5 'ﬁ' Analysis

LA
----- @ Optimetrics
E Results
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A2 BAD|EE & DS

E—AIHBSFKEIT IR, E—F5—APeE—~>0%
D> THREAESNZE T,

IV TOREINEATEZTET)IUELL., REBOREZ(LE
HMERUCHFELUL D,

G———
TS Diak
E-95—-XD E—b=>20D ZEfEAND
RIEMCREE AR EREsSE BMrE S ZERDRE

1.5->3.0VOEERFZD AN

© 2023 CYBERNET SYSTEMS CO., LTD. All Rights Reserved. EX1-51



JOaz o ETH1D

NEX9,

DFile > New XZ=1—%Z&UF 9,

File | Edit View Project Draw Schematic Twin Builder Tools W

] MNew Ctrl+M
E oOpen... ctrl+0
A Opsn Examples...

[ Close
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el dOzoh=RAEUVUET., THAEEENICHEAS

Q¥R TR N0 T b
(Projectl) &5 > (TwinBuilder1)m
CRZEELFET,

Projectl — Motor_Appli
TwinBuilder — 1.Motor_StepV

Project Manager

-] Basic01

E] Motor_Appli*

- @-{if% 1.Motor_Stepv*
7 T Defntons

~ Motor_Basic
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1.Motor_StepV : EIfEX OO E —
o EE2THRULEEREFNBLES. FaFIECEER% ]
E—-UZFET,

®Motor_BasicZO> 12 FADLR_Model2%

SAIT)IOIw D @Motor_AplliZ¥O>xT o hD
@LR_Model2> FEIEHSHZ LT b U 1.Motor_StepVZE& I LTIy T
x99, £OVUvO%. A—VILTEODCETE

L2 NEJRET T

Copy to Clipboard
[ Paste ctrl+v |
& Print... Ctrl+P
1) ol ”

AETIYIT @ Zoomin ®HFIUwW T Paste” LET
"COpy"%iﬁ L/gfg_o Q Zoom QOut Ctrl+ -

Q Zoom Area Ctrl+Q

@, Fit Drawing Ctrl+D
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1.Motor_StepV : [BIF&XVERL

e JE—UMEXZRELZEI, Component Libraries(CA&fR
SNBEFIIVEIAENZ., TARI(SERZEESZE (COEK7Z/ER L
TL<IZEL,

[ = = = = = = = o = === -

Component Libraries

El,g Simplorer Elements
EIB Bazic Elements
m Ciircuit

E3 Blocks

- Measurement

E-24 Tools

ElﬂJ Time Functions

----- > ARCTAM: Arctaneent

| — = — [ DRTRrAR T e T

----- » MEEDLE: Meedle

----- » PULSE: Pulse Wave

----- 2 P Pulse-Width Modulation - Implen
----- D SAWTOOTH: Saw-Tooth

|
|
|
|
v

EMFE>%"Show Pin"(cCFxTvo%=ANn% | b 9 SINE Sine Wave

C &Tﬁ%\éﬂi?o ----- » TRAPEZ: Trapezoidal Wave
----- » TRIAMG: Triangular Wave

Parameters | AC - Parameters | Qutput /Display @ e e 2 WO Voltage Controlled Ozscillator

F-f@l Characteristics

MHame Description | Direction |Show Pin |Sweep | Elaj Equatinns
InstanceMame In I r )
" |acType h — ~ I:EI"-ﬂJ Simulator Parameters
™~ [Tvpe n — ~ E-E3 Physical Domains
| |compDle Optiorss h r r - Sienal Characteristice
| |SimulatorModel Chosen Simulation Model Ih l_ r
|acam Imaginary Part of EMF (AG) I r
h |
h r

EMF Walue
FREG Frequency
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1.Motor_StepV : LUTOMRED

e BCiEUZDATAPAIRSD)LY 077w J7—TJ)U(LUT) ZimET
BDIEH T DEFZITNE T,

DATAPAIRST

-

ODATAPAIRSES T IL IV

Parameters - DATAPAIRS1 - 2D Look-up Table X

Parameters lOutput/ Display ]

Name DATAPAIRS1

Parameters

[v Show Name

Interpolation ]Linearly L]

Delay Io ! L] Phase IO Id g _]
[V Period |Tend +1 l L] Periodical IVes L]
XY-Data Pairs

Characteristic l

®@"Characteristic”/h5 > &2 w2
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1.Motor_StepV : LUTOIRE®

o 1Y NIUTDOEIIICEHELUTLSEELY,

OXYBZBRDIENWAD LT ZS0,
BICFADUEEMEZ T(CT S THRR

CUEER

®"OK"NF> 2T )y
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1.Motor_StepV : FEATSEAFDRTE
o IBERTDFMFZRELET,

Project Manager 2 x
=-{3] Basico1

E] Motor_Appli*

=i 1.Motor_Stepv*

&7 Definitions

E]'- Motor_Basic
“'m LR_Model1
-{iffs LR _Model2

-7 Definitions

@®Project Manager_EdAnalysisAMDTR
' IOV IULET,
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QFRRSNIAF A 77OTRY X TTFEC
DK (AR ZRZELET T,

Transient Analysis Setup

&nalysis Setup Name ITF“

Analysis Control

™ Disable this analysis

End Time - Tend

{1000

Min Time Step - Hmin |10

Max Time Step - Hmax |1

™ Use Initial Values

l

[ Enable continue to solve

Analysis Options

(Default Options) |

o]

Cancel |
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1.Motor_StepV : S JRE/FEA
o EEEIICHLT. BIFERERRT BEHODRELRITOET.,

OIS TI=EALUET,

AZa1—(EFETT,

[Draw] > [Report] > [Rectangular Stacked Plot]
QU S I%=REIT DMNEZERE TRDET,
@FAT7OIMRYIRARNTUTDRSICKRELUET .

Category : All
Quantity : DATAPAIRS1.VAL; DCMP1.1IA; DCMP1.OMEGA
X CtrlE—ZIRURHSEMEISETRE T, ¥: [DATAPAIRS 1.VAL; DCMP1.1A; DCMP 1.OMEGA gj:cgﬁon
TMEDL D ICYHTIEET D%BAa(d"; " TEEIEELE T,
FU nCtion  <none> Category: Quanﬁty:l 'I Function:
Variables [ <none> IS
Qu t Variables DCMP1.ALPHA abs
AngularAcceleration DCMP1.dPSIA ang_deg
T AngularSpeed DCMP1.dVA ang_deq_val
Current ang_rad
_ f(::ILijr):entChangeRate DCMP1.MI Z;ign
_. Others DCMPL.N asinh
Power atan
. ‘\Eo:'t?e DCMP 1.PHI atanh
oltage cos
VoltageChangeRate BT LEHen cosh
DCMP1.PSIA cum_integ
“Update Report - DCMP 1.PWRELEC cum_sum
: 1 0 dB
Kot ton - DCMPLPWRLOSS v |dB v
f @"Add Trace"”RF>ZIUFET,
n|
Qutput Variables... I Options... I , New Report I Apply Trace I Add Trace I Close

—
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1.Motor_StepV : fEtF &SR
e NEUHNB CHEHEFBIZITVMERZRRUET,

®Project Manager_EMAnalysisDTRZZEIRLUE T,
@QAIIUvILD "Analyze”" X =1 —%=FTULFI,

LIS

Project Manager

Basic01

- Motor_Appli*

: EJ ﬁm 1.Motor_StepV*

; E Ports
E} 'Iﬁ' Analysis
i : "’l"Iy
..... @ Optim —.j COP)’ Ctrl+C
=-EF] Resul Paste Ctri+V
E]" — R
E Rename F2
X Delete Delete
Edit...
¢ [~ Definitio
EI Motor_Basic Analyze
{iffs LR _Mode Browse Netlist
{iffa LR_Mode Browse Message Log
[)--[_7] Definition Disable
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2.Motor Thermal :

SHA>

-

e 1.Motor_StepVZFIBUTRIZH A > Z/ERKRULET,
FEFETCTHFA >0 A E25EELUET,

®1.Motor_StepVEtzL-o

@551 >4%&%"2.Motor_Thermal”

Project Manager (CEZELZEXT,
-- Basic01 — ") — .
& Motor_Apphi* @BTYUwYIMNS"Copy” A1 —%&&IR :
f_l lff( g Project Manager
=" a
: E Ports i =3 Copy Ctrl+C Im Basic01
ﬁ Analysis [, Paste Ctrl+V =8 Im Motor_Appli*
-l R - {Tn’,?' 1.Motor_StepV
@ Optimetric Rename F2 @ Partz
- 73] Results X Delete Delete El 'ﬂ' Analysis
E]:g l:iectar Convert to Full Access TR
...}~ DE
W DC ConverttoReadOnly i 0T @ Optimetrics
C E| H Results
EE Rectangular Stacked Plotl
.+ DATAPAIRS1.VAL
ProjectManagef @Motor Appll%t bg |\LJ\ EOIJ \\JO ----- M DCMP1.IA

[+ Basic01
=] - Motor_Appli*

MS5"Paste" ZIEIRUE T,

E} {fm’(énotor 2y Paste Crl+V \I
Ports
' R F2
3% Analys ename
B Fal TR X  Delete Project Permanently from Disk Delete
@ Dptig Insert >
. A-FF Result:
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.. DCMP1.OMEGA
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2.Motor Thermal :

O

X

YERK

o MR ZMmELZFXI. Component Libraries(CA&IENDES
IWIERZ. TN AENESZE (CRIERZFER L TIZE0N,

DCMPMDPWRLOSSE > % "Show Pin”(C
FIvIZANDCETRRSEEFT,

Parameteri Qutput / Display I

[ Mame Description

| Direction | Show Pin | Sweep | SDE
Cut

OMEGA  Rotor Angular Velacity r RERG
| |ALPHA  Anguslar Rator Acceleration ut r R
W Fotor Angle in Fadians Out r rw
| |PHIDEG  Rotor Angle in Desrees Qut [ o
|va Armature Voltage Out r N
i Armature Gurrent Out r N
" [psta Linked Armature Flux Qut [ o
T |ava Tst derivative Armature Voliae Out r rw
e 15t derivative Armature Gurrent Out r r =
BEED Tst derivative of linked Armature Flux |Out r R
| |PWRELEG  Electrical real power input Out r rw
| |PWRMEGH Mechanical power output r =

Heat Flow Sorce®VALUEE > % "Show
Pin"[CFTwIZ ANDEETRRSEET,

Parameters I AC - Parameters IOU‘PU‘ o/ DiSD'E"YI

Component Libraries

A

DATASMRS]

()
n\‘flu hd
L]

R

Mame | Description | Direction ‘Show Pin |Sweep | SDBE
IhstanceMame In | r

| AoType In 0 |0 |F
| |compDle Optians In [ C | O
| |SimulatorModel |Ghosen Simulation Model |In | r -
_CumpDIg Options In | r I
[T Temperature Qut - r v
|H Heat Flow Out -~

- =
FREG Frequency In - r -

- . - s e e e e e e e e .

v

ATHD

v

ATHD

IIL

"Ground” 71> 1
MNSiEmELU TS IEE0LY,

! .“W ! o"w
STH1 oTHE -
L) L)
<~

-
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EIB Simplorer Elements
(-3 Basic Elements

3 Gircuit

711 Measurement
224 Tools

E-g@l Time Functions
m-f@l Characteristics
Elﬁ Equations

P _) DE=: m‘ermiamuerion S_ystam Solver
» FML: Equation

» MDTAB: Multi Dimenzional Tal:-l'
-l Simulator Parameters
-3 Physical Domains

I:I---aJ Signal Characteristics

- o e e e o m - e



2.Motor Thermal : #JEREDSTE

e ACEUTZFML_INITIELA T DL DI

FML_INIT1

ICA:

Parameters - FML_INITT - Initial Values

State ] Output / Display

CiRTEL ZEL,

1TIC” Tamb:=293"=Z# AHOUZEY .

Name IFML_INIT1

v Show Name

-Parameters
] x5 =
Equation I Show I Information IIncludeInfo'
II Tamb:=293 ] [_- r—
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2.Motor Thermal : BUEHLDEETE

e & U/=Thermal Resistance®D&Z 1> X AIFUATDLD

([CEREL LN,

Farameters lOutput # Display ]
- o o o o e o o EE o e o EE e EE Em Em Em Mame  |[RTHI W Shaw
I Parameters
I Mame |‘-.|‘alue | Unitz | Deseription
I ____________ I - K I 15 l(elper_'u'u' Thermal Resiztance
RTH1 RTH2 RTH3 | Valuetd(C"1.5"Z:%7E
m W VWA VW I
CTH1 CTH2 I I Parameters ]Output / Dizplay ]
I - Mame  |RTH2 [ Shaw
H . = . I Parameters
T1 Name |\.-'a|ue | Units | Description
P I K ID.2 relper_W Thermal Resiztance
+ 1
@I Valueffl(C"0.2" %587
I
0 I
|
I Parameters ]Output i Display]
[ — Mame  |[RTH3 W Show
Parameters
Mame |‘-.|‘alue Unite | Dezcription
_K I 1h el _per W Thermal Rezistance

Valuetd(Z”1.5" % 35%7E
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2.Motor Thermal : A= TE

e FiE L/=&Thermal CapacitanceldIATDO LS (CEHELSTZEEUL),

RTH1

RTH2

RTH3

1 VWA
E\];m
7

B2N=:0.1
VEBEE : Tamb
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CTH2
T1
A
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B2N=:0.5
YHEE : Tamb




2.Motor Thermal

JLr==

X E

'I:III|I

FE D5

. FEXm

BeE U/=Temperature SourceZLA TDO LS (CEHEL ZE L)

RTH1

RTH2

RTH3

H1
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2.Motor Thermal : fRATSEEDESTE
o EEFNTOFZRELUEXT,

QFRREINIZAF A 77OTRY X TTFE
DKD ([CHFTRMZRELE T,

Project Manager
- (3] Basico1 Transient Analysis Setup
E] - Motor_Appli*
' . ﬂr{ 1.Motor_StepV Analysis Setup Name
2.Motor_Thermal*
E] ﬁﬂ{ Analysis Control
E Ports : ) )
E] 'ﬁ' Anaivais ™ Disable this analysis
- End Time - Tend 000 e 5]
f@ Optimetrics
s Results Min Time Step - Hmin |1U Ius Ll
. 1-[_7) Definitions ;
: Max Time Step - Hmax |1 ms v
&)-{7)] Motor_Basic & | | &

[ Use Initial Values

@®Project Manager_tdAnalysisDTR l L]
wHTIOUYIUET,

™ Enable continue to solve

Analysis Options (Default Optians) |

0K | Cancel |
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2.Motor Thermal : S5 JRE/3EA

o [OEEH(CH LT, BEMERZHRRI DICHDEEZITLVNE T,
BIFOEDEEDFERFTI S IZEMLET,

OIS T=BALET,

AZ1—(EFETY,

[Draw] > [Report] > [Rectangular Plot]
QUS IEBEITDMNEZEETRDET.
FAT7OINRYIRANTUTDLIICKRELET.

Category : All
Quantity : CTH1.T; CTH2.T
XCtriF—Z# LI S8 ZEERIRE T I,

TROLDICYRTIEE I DBE(E", " TEEIEELE T,

Function : <none>

Update Report
[V Real time

Qutput Variables... I Opﬁons...l

3 Range
I ¥ ICTH LT; CTH2.7 I Function...
Category: Quantity: ¥, l Function:
Variables CTH1H A M
Output Variables abs
acos

Angle CTH2.H acosh
AngularAcceleration ang_deg
AngularSpeed DATAPAIRS1.VAL ang_deqg_val
Current DCMP1.ALPHA ang_rad
CurrentChangeRate DCMP1.dIA arg
Flux g asin
Others DCMP1.dPSIA asinh
Power DCMP1.dVA atan
Temperature DCMP1.IA atanh
Torque DCMP1.MI cos
Voltage W 3 2 cosh
VoltageChangeRate DCMP L. cum_integ

DCMP1.OMEGA cum_sum

” r— ~ P1.PHI v dB v
U @"Add Trace" NI >=IUET, -
New Report I Apply Trace l Add Trace Close |
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2.Motor Thermal

@®Project Manager L dAnalysis]IDTRZEIRLE T,
@AIUvVILD Analyze" X —1—%FTULET.

Project Manager
" Basic01
B Motor_Appli*

i ’r(( 1.Motor_StepV
=8 ﬂ'ﬂ( 2.Motor_Thermal*

E] 'Iﬁ' Analysis

..... gggqr'

LIS

AEMT EAEER
o BELERS CBERITETVERERRUET.

..... 5@ optit == Copy Ctrl+C
E! ] Rest Paste Ctrl<V
E]‘J F Rename F2
: Delete Delete
L:I Definitiol Edit..
-{El2] Motor_Basi
i R Analyze

Browse Netlist
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E | E— Y OEE

o E—ADREnEREZHEIFMEICHIEHT DT« — K/ \w Uizl
FHAALTHEL L Do

o Ja4— RNy ORE (GAINDIE) ZZEEITDETEIEEIIC
HIH SN DFT CORENRIL T DR F R TEFETI .

BERDCERERE
BEVHME [Ol$RERE
BAITDIEEZNE BHE - DR EDEE
EDXFREEMZD
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3.Motor Cont : >H>E—

e 2.Motor ThermalZFBU TCRITY 1> =ZER UET,
TeEEFIETCT A >DOAE—ET A ELEZTELET,

@FH 1 >%&%" 3.Motor_Cont”(C

@ 2.Motor_ThermalztzL- 2 &

ZEULFT,
Project Manager a
Project Manager |_:_| Motor_Appli*
I Basic01 — — N . 1.Motor_StepV
E] = 7] Motor_Appli* ®E0 U Ob\b"COpy"X_l—%J&?R B- % 2.Motor_Thermal
. i 1.Motor_Stepv El Ports
E] mr( 'ﬂ- Analysis
] Ports I B CleC I L TR
[3 {ﬁ- Analysis — o ‘ ----- I@ Dptimetrics
L] TR il 5 ] Resuits
E| % Rectanoular Stacked Plot1
R # DATAPAIRS1.WAL
Project Manager @MOtOF_App”%t Lo~LU. BHOUYD ..... # DCMP1.IA
BasicO1 D‘B”Paste"%i%ﬁ}R LE9d, P # DCMP1.OMEGA
= Motor_Appl* E| B Rectangular Plot3
Mﬁ 1.Motor_¢| % Paste Ctrl+V ‘ ----- & CTHLT
7 N S e T ==—s——TTT—TTSTSTeSEEEEEEEE TSR # CTH2T
5184 3.Motor_Cont*
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3.Motor Cont : EIFEEVEKD

o MIMZHRELFI., JE—UTEZOBET
ARBIGA A A& DX DICHIBRL TS IZE0 Y,
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3.Motor Cont : EIFEEVEK®

e DCMPOFEEZZEELXI, FEDFIECTEEL TSZELY,

DCMP1

SO TdIMd

@® DCMP1=SFTILOVUV I ULET,
®@Output / Displayd I =REE T,

RAaDLDSICOMEGAEPWRLOSS
D"Show Pin"DEEZEZELEI,
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Parameters - DCMP1 - DC Permanent Magnet Excitation

Parameters Output/ Display l

Name | Description Direction l Show Pin I Sweepl SDB I \A
I1AQ Initial Armature Current | In [_ [_ [_ None
| NO Initial Rotor Speed In [— I_ [_ None
| PHIO Initial Rotor Position In I_ [— [_' None
| N Rotor Speed Out [— [_ [7 None
| |m Inner Torque Out ; [ | [v None
OMEGA Rotor Angular Velocity ~ Out v ) r— [_\7 Nonel
ALPHA Angualar Rotor Accelera... Out (; [~ | [V |None
e Rotor Angle in Radians  Out [ [ | [V |None
| |pHiDEG Rotor Angle in Degrees  Out ™ | [T ¥ [None
| VA \Armature Voltage Out ]_ » |_ [7 None
[ Armature Current Out [ [~ | [V |None
| PSIA Linked Armature Flux Out [_ [_ [;_ None
| dVA 1st derivative Armature ... |Out l_ l_ [7— None
| dIA 1st derivative Armature ... Out [ v | v
| dPSIA 1st derivative of linked A... Out [ [ |
| PWRELEC Electrical real power input | Out [— l_ [_'
| PWRMECH Mechanical power output
PWRLOSS '

[ o | #ewt
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3.Motor Cont : EIFEEVEKR

o ERNZRELFT. FHRIDIETIIEFERZ. TARITAR
w22 (CIERZVERMR L T IES0N,

- 48 Simplorer Elements

[ Ela Bazic Elements
v m Circuit
B3 Blocks

'
]
|

: |

Eﬂj Continuous Blocks I

----- » DEAD: Dead Time

----- 2 DIFF: Derivative I

|
|
|
]

----- 19 GAIN: Gain | 1
----- » G5 S5-Transfer Function

|
|
|
|
|
|
----- o IMTG: ntegrator
e e o > MEMORY: Memory
I I:I---ﬂJ Dizcrete Blocks
V IZ—ZI@J Sources Blocks

----- > RANDOM: Random Walue

I:—:IﬂJ Signal Proceszing Blocks
7 v ----- » COMP: Comparatar

L d
7’ SO » DIS: Discretization Element

|
|
|
----- » STEP: Step Function I
|
|
|

7 e L T U I TN A R R » LIMIT: Limiter
Flip Vertical ~
= P N [ I R S S » MAR Maximum Input

\ ----- o MIN: Minimum hput

----- > MINMAXT: Maximum & Minimurr"u‘alue H

N e » MUL Multiplier
D S ! I T T » MDHNL: Multi dimensional table I:Iock
o s wmm wed ) MEGE Meeator |
----- » ML Monlinear Characteristic |
~ ~ ~ o » NP: M-Point Element I
- Se SN Summation ]
XEEEﬁE L = - - ? A ~ ~ ~ - b @ TPH: Twwo—Paint Element with I-‘tsteresi
gl Math Blocks

2 S A W I N O O O > EQUBL: Equation Black
|
) _ |
X _EFRER S I
|

/
71

) |
A )

Al Flip Horizontal | I
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3.Motor Cont : EFEIBEDRTE

e BEEULJ=CONST1/CONST2TCIFEIEEZUTDIDICEHEL
TLIZE0y,
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3.Motor_Cont : [tfI5 1 > DERTE

o FCE UJTZGAINTLEAIS 1 2 (KP)Z2ZEkpE UFE T, HEET T
s SlRLUTLIEEL,

@"kp" (IXRTEEZD=HEENN (CEE
DERTES A T7OTWERRSNET,
Valuetd(Z"5"Z A LTLIZE0)N,

OKPDValuetid (CREZED "kp”Z
ABDUFET,
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3.Motor_Cont : BT TED

o BWEBNOFRMAZHELET

Project Manager

-3 Basic01

E] Motor_Appli*

: ﬂ'((‘, 1.Motor_StepV
- +1-{f 2.Motor_Thermal
E] ﬂ'(( 3.Motor_Cont*

E] 'ﬁ' Analysis

..... TR

@ Optimetrics
- ..[F] Results
: @[] Definitions
- {3 Motor_Basic

®Project Manager_EdDAnalysisAIDTR
' TINOUYIUET,
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QFRENIA A T7OJRY X TTFEE
DRD ([CARFRZRELUET .

Transient Analysis Setup

Analysis Setup Name TR

Analysis Control

[™ Disable this analysis

End Time - Tend 500 [ms |
Min Time Step - Hmin |1 0 |us L]
Max Time Step - Hmax |1 Ims ;J

™ Use Initial Values
l El

[ Enable continue to solve

Analysis Options (Default Options) |

oK | Cancel I
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3.Motor Cont : =5 JRE/EA
o BIFDISIZHEIBRL. FIZII2DDIS JZ=EBENNULET .

OIS T=EIFBALET,
AZ31—(FFE T,
[Draw] > [Report] > [Rectangular Stacked Plot]

QUSI=BE I DMUBZERETHROET,

RFA7OIMNY IRNTUTDLSICTHRELET,

Category : All

Function : <none>

AZ1—-@FFRTT.

OEULDCEDIDISTTZBALET.

[Draw] > [Report] > [Rectangular Plot]
®T S I%BE T DMUEZEETHROET,

Optimetrics setup: |None

Select Quantities. ..

@"Add Trace”7Rh% ‘/%#ﬁ UEY,

“ we - = |—==
@Y1 77O0RY IOXARNTUTDLDICHRE L
, X9,
Quantity : SUM1.VAL; SUM2.VAL; DCMP1.OMEGA Category : All
. N 3 s —T A — .
= [ ol =l AN . o Hyita=—m/ . "
FHDLS [CYHTIRE S D883, CHEIRE LET, Suartity: NEGL Y
Optimetrics setup: |None ~i
= = R
v: IDCMP 1.OMEGA; SUM1.VAL; SUM2.VAL I Fj:gfon' N [ S v: | [NEGLvAL ?j:f;on' y
Category: Quantity: 2 Function: Category: Quantity: s Function:
Variables ~ Variables DCMPLOMEGA  ~ |l ~
Output Variables DCMP1.PHI abs Output Variables DCMP1.PHI abs
g DCMP1.PHIDEG el A DCMP1.PHIDEG izl
AngularAcceleration DCMP1.PSIA ang_deg AngularAcceleration DCMP1.PSIA ang_deg
éngula;Speed DCMP1.PWRELEC ang_deg_val AngularSpeed DCMP1.PWRELEC ang_deg_val
urren DCMP1.PWRLOSS ang_ra Current DCMP1.PWRLOSS ang_ra
E!t'j;’e”tc“a"ge"ate DCMP 1.PWRMECH 2o = gt’;e”mhange"ate DCMP 1.PWRMECH 2q
Others ES?P LVA asinh Others DCMP1.VA asinh
Pow : ta < i E2.I
'vl'g:r:q;e E2.V :ta:h 9 ‘F;g:\qire E2.V :Zgh
oltage cos I
VoltagechangeRane E:éhilv\:_l' cosh " 1 ‘ xglggzchangeRate GAINEVAL EgZh
2 cum_integ cum_integ
SUM1.VAL » SUM1.VAL
e || @Add Trace R &mUET. | ok | g

Output Variables... l Oph’ons...l

New Report |

I AddTraceI

Close

Output Variables... I Opﬁons...]

New Report |

= I AddTraceI
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3.Motor Cont : ffT &SR
e HTFUIABCHEERTZITUMERZERRUET,

fitFS SR

®Project Manager_EdDAnalysis]DTRZEIRLE T,
QBAIIYVILD Analyze”" A -1 —%ETUET,

Project Manager a
=-{F Basico1

E] Motor_Appli*

“'[r(, 1.Motor_StepV

i ﬂ'[ﬂ'( 2.Motor_Thermal

= ﬂ'ﬂ( 3.Motor_Cont*

. @ Opbm =3 Copy Ctrl+C
=] Result Paste Ctrl+V

E}ER(

Rename F2

.z X Delete Delete

Edit...
L Analyze

+)- (] Definitions Browse Netlist

e

© 2023 CYBERNET SYSTEMS CO., LTD. All Rights Reserved. EX1-79



Motor_Appli

e flgE1-3 Motor_AppliO>

RIF
T MEREFELET. FROVT

NMDFFETEITLUTSIZE0N,

- File > Save / Save As... H

- SaVGT’I’:l\/ Save
- Ctrl + S

T8 Twin Builder - ANSYS Electronics Desktop 2019 R3.7 - Basic01 - MKD - SchematicEditor - [B

B File Edit View Project Draw Schematic Twin Builder Tools Window Help

) 5 el

New Open Open Save  Save | Close - -
x Examples As 1h Paste X Delete

g Save Archive
\_73;,‘ Restore Archive

| Desktopl View Schematic Simulation Results Automation
Project Manager

I~~. Basic01
E] - Motor Appl@

- M{ 1.Motor_StepV
. ﬂ[{( 2.Motor_Thermal

T8 Twin Builder - ANSYS Electronics Desktop 2019 R3.7 - Project1 - TwinBuilder1 - SchematicEditq

B File Edit View Project Draw Schematic TwinBuilder Tools Window Help

ﬂ'{? Add Design ~
@ Draw Primitive ~
? B2 ”/u LStandard Reports ~

| I b Cut Undo {

t D‘ Qloomln r Q ¥
. 3 Cop Redo _'<> QZoom Out
Save Zoom
14 Paste X Delete Fit~ QZoom Area

Schematic Simulation Results

Desktop I View Automatlonl

EIIREIHERICT7 Y T — b DimE.

=5 dl‘n? 3.Motor_Cont®
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JO>x O~ FEETHA D LOMEIC
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