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IRIZENTEFT,

— AETI(IERGEFHF DR F 2 Z AR TRl Z 1l U E T,

o LUFDONR—HSTwin Builder(C KB EIFEDVERFIEIC DUNT
SMBALZE I,

© 2020 CYBERNET SYSTEMS CO., LTD. All Rights Reserved. EX3-15



Twin Builderdic &)

e [RF—NI]

> [IRTOTOTSA]

> [ANSYS EM Suite 2019 R3]
> [ ANSYS Twin Builder 2019 R3 ]
Z3EIRUTwin Builderztiegi UE 9,

. ANSYS EM Suite 2019 R3

A ANSYS orporate Website

ANSYS :lectronics Desktop 2019 R3

ANSYS :MIT 2019 R3

’Emag 2019 R3

ANSYS Siwave 2019 R3

ANSYS Twin Builder 2019 R3

Modify Integration with ANSYS 20...

© 2020 CYBERNET SYSTEMS CO., LTD. All Rights Reserved.

4 Twin Builder - ANSYS Electronics Desktop 2019 R.7 - Project’ - TwinBuilder! - SchematicEditor - [Project! - TwinBuilder? - Schemtic] - o X
W7 File Edit View Project Draw Schematic Twin Builder Tools Window Help - x
(5] € Quoomn o o [gadaeion- u ’ £) Add Model ’ [ Edit Actve Setup () & settings -
. ® © @ z00mOut G Draw primitive ~ - & import Model ™® - @optimetrics = [ & taunch -
sove Zoom . Links Anaiyze <
A om Bzoomares | ¥ I Standard Reports - ™ @ chonaderize - A Profite & Monitor (37| Output Dislog BS  §§ Tools -
Desktop  View | Schematic | Simulation  Results  Automation
| Project tanager 3 x A
] Project1
{7 TwinBuilder
(23 Defintons
UBRARY: Simplorer Eler
imeter (LIBRARY: Simplor.
Properties ? x
Name [Value| Unit [Evaluated Valu A
Represen... Twi
Owner T
) 0 -
CompNa... Twi. < 23 Multiphysics v
2 v e >
< > 5 =
_Genenal | [+ Paget - _Components [Search ]
Message Manager Progress 3 x

Number of selected items: 0 X: 7797mil Y. -321mil

 Hide 0 Messages |[~ Hide Progress

EX3-16




29E J 7 1) LDERIFA TS

e [File] > [Open] SEBEMETED I AILT (CH
2"ex2_thermal fluid_circuits.aedt"ZzlEZE 9.
— {ERBAHFDVHDLET ILZH 5 Ui AATULET,
— [Definitions] > [Models] (CFERIDKXDIRIDDEFTILAHD &
A VESERP

Project Manager
EHE ex2_thermal_fluid_circuits
{T 7 circuites
E|[:| Definitions
Eﬂ---[:l Components
#-/_] Symbals
----- |:| Footprints
----- (L] Padstacks
=-_7] Models
[ fan_pg
-8 flowcond
|- & thermcond
-] Packages

+1

© 2020 CYBERNET SYSTEMS CO., LTD. All Rights Reserved. EX3-17



VHDL-

=5 ) LODESR

e EFIILOREFIUTORETHRTEEY,

Project Manager

L——_I"im ex2_thermal_fluid_circuits
{Tﬁ circuites

ED Definitions

EJ---D Components

-] Symbols

----- [:l Footprints
----- ([ Padstacks

B[] Models

&-[27 Packages

HED
SAIT)ITIw T

[Definitions] > [Models] MIEE&%

© 2020 CYBERNET SYSTEMS CO., LTD. All Rights Reserved.

EX3-18

VHDL =S
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VHDLESJLODERR

e [Definitions] > [Models] > [fan_pq] &5 )L Uw LT
NEZHERZUET,

- J720DF Z8, : N

NIZEDICIHUIEREZH N T BARFEUVUTEERLTULET,

—

1 ——— VHDLAMS MODEL fan pg ————————— 1 ————— RRCHITECTURE DECLRRARTICN arch fan pg ————————-
2 2  LRCHITECTURE arch_fan pg OF fan pg IS

—————————— ENTITY DECLARATION fan pg ---——————- 3
- LIBRRRY IEEE; 4 QUANTITY p RCROCSS g THROUGH hl TC h2;
5 USE IEEE.FLUIDIC SYSTEMS.ALL; 5 COWSTANT p_map : real wector := (0.0,15.0,25.0,45.0);
& USE IEEE.MATH REAL.ALL; & COMSTANT q map : real wector := (0.024,0.01%,0.008,0.0);
7 Library FUNDAMEWNTALS WDA; T
8 TSE FUNDRMENTALS VDA.TLU VDR.zll; : BEGIN
G G q == lockup ld(abks(p),p Dap,q map);
10 ENTITY £fan pqg IS 10 ENC ARCHITECTURE arch_ fan pgr
11 PORT (TEEMINRL hl, h2 : FLUIDIC); 11 - END VHDLAMS MODEL fan pg --——————— I
12 ENC ENTITY fan_pg;l

fan_pq Aarch: arch_fan_pq / fan_pq| arch: arch_fan
[ | SHHRH AR AR AR HAH AR AR HRHHAHHARHA
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VHDLEZF)LDHESR

e [Definitions] > [Models] > [fan_pq] &5 )L Uw LT

RNE =R LET

fan_pg%5 7

—————————— VHDLAMS MODEL fan pg —————

—————————— ENTITY DECLABATION fan pqg -

LIBRARY IEEE;

USE IEEE.FLUIDIC S5YSTEMS.ALL;

USE IEEE.MATH REAL.ALL;

Library FUNDAMENTALS VDA;

USE FUNDAMENTALS VDA.TLU VDA.all;

WMBEIRSA IS ERMHAATUNET,
[IEE.FLUIDIC_SYSTEMS.ALL] (ER4AIE]
BOERICHRERS AT ZUTY,
[IEE.MATH_REAL.ALL] (322880 &
DERICHNERSATIZUTY,
[FUNDAMENTALS_VDA.TLU_VDA.ALL]
(FRD) Ly 077wy TF—T)L & FERT D
EHITHEBERSATSZUTY,

ENTITY fam pag IS

PORT (TEEMINAL hl, ha :

FLUIDIC) ;

A

ENL ENTITY fan pgq:|

RFERNDERETEEZLUTVET,
C CTIEIRALRDEE (RE) THDZ
EZEEUTLET,

'\fan_p-q ;4 arch: arch_fan_pqg ;"’
e e |
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VHDLESJLODERR

e [Definitions] > [Models] > [fan_pq] &5 )L Uw LT

NEzERUET,
— arch:arch_fan_pg% 7

1 ———— ARCHITECTURE DECLARATION arch fan pg —f-————-

2  ARCHITECTUBE arch fan pg OF fan pg IS

haz

QUENTITY BECROSS THROUGH hl TO

RTFDEHZRINIT DCHDERZESE

L/_Cl/\ig_
CTCIIRALEDORFELTED, "p”

7&}_7] "qEREEUTWVET,

CONSTANT p map : real_ wector :
CONSTANT g map : real wvector :

{0.0,15.0,25.0,45.0);

(0.024,0,0158,

0.00%,0.0);

BEGLH

g q == lookup ld{aks(p),p map,J map) ;<
10  ENL ERCHITECTUEE arch fan pq:

11 ——mmmmm END VHDLAMS MODEL fan pg —--—---—-

EHEREBOEIFT—IEEERELTULE

9, NBSDOT—F=EILY IV TF—

TJILDAHFT—FELUTERLET,

MY EIRDBDENDT—H(IFRIETH
DENSDET,

fan_pq|: arch: arch_fan
| IR KRR HHHHHHHHH R HHHHRHAHHHHHA |
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VHDLE

- _“) I/ODEE =11\

e [Definitions] > [Models] > [flowcond] 45 JILOUw L

TR LUET,

[ENDO_FTAB(CLEH T DA IRz DR FZE

—————————— VHDLAMS MODEL flowcond

]

ENTITY DECLARATION flowcond
LIERRERY IEEE;

T3E IEEE.FLUIDIC 3YSTEMS.ALL;

T3E IEEE.MATH REAL.ALL;

[

1 on LA

i ENTITY flowcond IS
g GENERIC {
10 area : RERL = 0.045; -- area [m*
11 rho : BEAL := 1.15; -- density of
2 beta @ BEAL := 0.2 -- aperture r

-
PORT ( TERMINAL hl, h2
ENL ENTITY flowcond;|

Al

: FLUIDIC };

[1;]

2]

of air
atio [

flowcond|] ~ arch: arch_flowcond f
BhLbdbhhhh L L S e e e e e e e D e e e e e e !
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3 btb\ijo

3 =

[

g == cond¥sgrt(p):

ARCHITECTURE DECLARATION arch_ flowcond
ARCHITECTURE arch flowcond OF flowcond IS

4 QUANTITY p ACROSS g THROUGH hl TC h2;

3 CONSTENT zeta : BEAL := 2.3%(l.0-beta)/(beta**2); -- pressurt
& CONSTAENT cond : BEAL := sgrt{i.0%area**2/{zeta*rho)); -- flm
7 BEGIN

4 ENC ARCHITECTUEE arch_flowcond:

1 @ ————— END VHDLAMS MODEL flowcond ————————— |
" flowcond arch: arch_flowcond
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VHDLE

=5 ) LODHESR

e [Definitions] > [Models] > [flowcond] 45 JILOUw L

TRBZHERLUET .
flowcond%s 7'

1 ——— VHDLAMS MODEL flowcond ——-

—————————— ENTITY DECLARATION flowcol
Z LIBRARY IEEE;
5 USE IEEE.FLUIDIC SYSTEMS.ALL; [<
USE IEEE.MATH EREAL.ALL;

MWEBRSA IS UERFRMHMHAATWNETD,
[IEE.FLUIDIC_SYSTEMS.ALL] (EFRARBIFRDIERK (C
WEBRSAISUTY,

[IEE.MATH_REAL.ALL] (3#EFREHIXEDFERICHE
RSAJSUTY,

ENTITY flowcond IS

g GENERIC {

10 area : BREAL := 0.045;)|-- are
11 rho @ BEAL := 1.15; —jedensid
12 keta : BEAL := 0.2 ——|apsrtul

§o=

14 |PERT{ TEEMINAL hl, h2 : FLUIDIC ?;4——1

MAKIRSL (O>A 052 R) DEHICHEIRINSA—
HZEERELTCVNET,

[area] (FXFIRDUIEIFE. [rho] (TRAE (ER) DEE.
[beta] (FAEAR (EIEFHEDOFTE(CER) TY.
[FIBHEEOFEN (S OF 2 IXF)ZBELUERZE
FRLTWVWET (RR=2) ,

15 ENC ENTITY flowcond;|

flowcond|]~ arch: arch_flowcond f
Shlbbbhhhd bl S S e e S e e e e e e e !
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??%bluﬂ% HETEELUTLET,
CTIIRALEDEE (i) THDRICEZEEL
_Cb\ig_o
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VHDLEZF)LDHESR

e [Definitions] > [Models] > [flowcond] 45 JILOUw L
TARABZHEREUET .

— arch:arch_flowcond5

« RTFDOEEZRIAIDICHDERZERL T
S
« ZCTIFRAEIBORFELTHED., "p"ZlE
—————————— ARCHITECTURE DECLARATION arch flowcdnd ——- . "qERELLTVET,
ARCHITECTURE arch flowcond OF flowcond I3
QUANTITY p ACROSS q THROUGH hl TC h2;|e — — ———
CONSTANT =eta = BELL == E.E-J-{l.':'—bEta;.-"{bEta“::l; - * }:T:}ﬁ'f%igy&))ltb'ﬁkﬁﬁ}fb (3/909/2) Z= T
CONSTANT cond : REAL := sqgrt(2.0%area**2/({zeta*rho)); (CEDEFEHUTWET,
BEGLI
g == cond¥sqgrtip) ;je N — — —
ENC ERCHITECTURE rch flowcond: o RENENDOZFARICLHITD EVWSEERZ
—————————— END VHDLAMS MODEL flowcond -----—--—-] EELTVET,
ﬂ e EENDEIR FEIEFRE O FIASFI)
flowcond)* arch: arch_flowcond
TR ODITEL
(O>H 05> R)
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VHDLE

- _“) I/ODEE =11\

e [Definitions] > [Models] > [thermcond] 45 JILOUw 2

LT =R LUET,

— TIRICKDBENXNNRERIRIT DI,
xbtb\ijo

RIRMRTZE

—ﬁﬁ(gwé’#,\‘\biﬁﬂé

W %]

1 & LA

]

;]

—————————— VHDLAMS MODEL simmodel

—————————— ENTITY DECLARATION simmodel ———--—-

LIERERY IEEE;
USE IEEE.THERMAL SYSTEMS.ALL;
USE IEEE.MATH REAL.ALL;

ENTITY thermcond IS
GENERIC |

LELI o8 I ]

1 én LA

flrt  real := 0.001; —-- flowrate [m"3/3] 1
rho @ real z= 1.15; —-- density [kg/m*3] 11
spec » real := 1000.0 —- apecific heat capa 12
Vi 13
BORT (TEEMINAL thl,th2 : THERMAL): 14

ENC ENTITY thermcond;]

& LA

Iitherm{ond A preh: arch_thermeond

© 2020 CYBERNET SYSTEMS CO., LTD. All Rights Reserved.

—————————— ARCHITECTUERE DECLARATION arch thermcond -——-——1

ARCHITECTURE arch thermcond OF thermcond IS
QUANTITY tl ACROSS thl;
QUANTITY hl THRCUGH THEEMAL REF TC thl:

QUANTITY t2 ACRO3S thi;
QUANTITY h2 THROUGH THERMRL REF TC thi;

COMSTANT cond
BEGIN

real := rhovspecVflrt;

hl = 0.0;
h2 == cond*(tl - t2);

ENC ARCHITECTIUEE arch_ thermcond;
END VHDLAMS MODEL thermcond ----

-— thermal con

EX3-25

. therm cnndlh arch: arch_thermcond




VH DL_ _“) I/ODEE Gy

e [Definitions] > [Models] > [thermcond] 45 JILOUw 2
LCRBZHEREUET,

thermcond% 2
s MEBRSAISUZGRHAALTNET,

': “““““ VHDLAMS MODEL simmodel ------ « [IEE.THERMAL_SYSTEMS.ALL] (FZABIEEDAERL(C
- I ) MEBRSAISUTT,
’ ;;é&;';&ﬁi“ SECLARRIION simmod=) - « [IEE.MATH_REAL.ALL] (3Z0FBa%/2 & DERIC
= r N = = | =
s | USE IEEE.THERMAL SYSTEMS.ALL; |« BIS1ITSUTY.

USE_TEEE.MATH REAL.ALL;
! o BRI (BM@XO> A 05> R) DEHICHER/(S

ENTITY thermcond IS A —GHETE L/_Cb\ig'o
- S e a—— T I + [firt] (@7, [rho] [k (&R) DEBE. [spec]
11 rho : real := J.J.Eu. . PR | [ [FiF (ZR) DLERTY,
12 spec & real := 1000.0 - specifi
13 =
14 PORT (TERMINAL thl,th2 : THERMAL) j«T + RTZRNDIEHZERL CTNET, _
1 ENC ENTITY thermn:'.n:n::l;i . ) ig_(iiﬁl‘@ﬁ%@'ﬁyy (BR) THDZEZEELT

\ o

Iithermmnd / preh: arch_thermeond /
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VHDLE
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e [Definitions] > [Models] > [thermcond] 45 JILOUw 2

LT =R LUET,

— arch:arch_thermcond% >

ARCHITECTURE DECLARATION arch thermc

??@éiﬂ%?ﬁﬁ@'% TEODERETFEE LU CULET,
CCIEIRFDIHFC EDRE EBRZENTN L,

RECHITECTUEE arch thermcond OF thermcond IS o ” "
QUANTITY tl ACROSS thi: t2 HEXU'h1, h2"EERLTVET,
QUANTITY hl THROUGH THEEMAL EEF TC thl:
< o TRICEDSHIR (BExXI>4505>2R) =&
QUANTITY t2 ACEOSS tha; UTCTWLWET,
QUANTITY h2 THROUGH THEBEMAL EEF TC thi;
- } _ = . |._( o BFDIHFT EICBRZERAZICERLUTLET,
COMSTANT cond : real := rho*spectflrt; &=
E!-F_!GII'I « SEIDIHFE. TAKRICKDBAENXINREZIREE T DI,
7(:‘.1EIJODjn”-ﬁ¥(L035'7/mF Z(CHHUBRMNRND LD
nl == 0.0; ) —AEEOERIENRZFEUTCTERLUTLET,
h2 == cond*{tl - t2); |

ENC ARCHITECTURE arch thermcond:
END VHDLAMS MODEL thermcond

. thermcan dl}\ arch: arch_thermcond
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|:| Circuit
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ﬂj States
223 Measurement
ﬂl Electrical
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= = :
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ﬂj Thermal

-3 Tools
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imARE]EEODVERX

o FHEREDEZLOIEXN FTERRIDLDICHELET,
- ZF&HEASHTILIUwWIL. [Output/Display] 77 THRRUIEVLE
% [Visibility] > [Value] (CEEUXT
o RSINDEUBIIRSYITEBETEET,

Parameters - QM1 - Fluidic Flowmeter

Parametersl Output / Display ]I

flowcond1 QM1

PM1 Name | Description Direction | Show Pin | Sweep| SDB | ‘u"isirility | Location |
S:irr'.uIatc:'rl'\r"lc:'cleI Cheosen Simulation Model |In l_ l_ l_ MNone Bottom
h|3.1 WHDL Q Flow Rate Out l_ l_ |7 Value Custom
AMS

Om3_per_s|€

Dpascal Parameters - PM1 - Fluidic Manometer

/ Parameters |DUtEUtf DiSElaE =

Name | Description Directicn | Show Pin | Sweep| SDB | Visipility | Location |
SimulatorModel Chosen Simulation Madel |In [ [ [ |Nene W Bottom
P I Differential Pressure Out [ [ v |value ICustom
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