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enter e hically el 5380 Gen Simulink GBS A e s el 330 def ey
(Simulink Library Browser) Simulink ) culii€a (ga et 3380 ladie  jelai
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Simulink> Continuous> Integrator.

| Microsoft We:
'ﬂsimulink Library Browser == =
F e T R S S W8 - —
0 @ || Enterscarchterm af W W untitled * = | B ||
.
Libraries Library: Simulink/Continuous. Search Resutts: {non 4| ¥ File Edit View Simulation Format Tools Help

o | - simuink B B IR S|y om0 e =]

-~ Commonly Used Blocks Derivstive

=

+~ Continuous
-~ Discontinuities I

Discrete " a
-~ Logic and Bit Operations Integrator

Lookup Tables Limited Integrator
- Math Operations

WModel Verification Integratar

Second-Order

-~ Model-Wide Utilities

-~ Ports & Subsystems Integrator, Seco-

- Signal Attributes nd-Crder Limit... —
+-Signal Routing
Sinks FID Controller |
-~ Sources
User-Defined Functions FID Contraller
(2DOF)

+- Additional Math & Discrete
+- | Aerospace Blockset
+E Communicatiens System Toolbox ﬂ

IV
& fap
ey
Fois b
¥ mArsEy
+

b State-Space

« Il |Ready 100% oded5

Math A5 e 35asal Gain 17 = il sy (1) Aslaal) o = 2al) o pmtl)
:Operations

Simulink> Math Operations> Gain.
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File Edit View Simulation Format Tools Help

Oz & o 4

100 Normal A

>

Gain

o

Integrator

Ready 100% odedd

(1) AacalyidV) aiad Janis ) Guslall 3 opialliie (4550 4dde Laiially Gain il dad Lasal

E Function Block Parameters: Gain

D /L sayaad) degll )

7
E Function Block Parameters: Gain
|

i

Gain
Element-wise gain (y = K.*u) or matrix gain (y = K*u or y = u™K).

Main l Signal Attributes ] ParameterAttributes]

Gain:

Gain
Element-wise gain (y = K.*u) or matrix gain (y = K*u or y = u™K).

Main l Signal Attributes ] Parameterﬁttrihutes]

Gain:

|14

|| Multiplication: |EIement-wise(K.*u]

Sample time (-1 for inherited):

Multiplication: |Element-wise(l(.*u]

Sample time (-1 for inherited):

-1

-1

oK | Cancel ‘

Help ‘

J.

Apply H

OK | Cancel |

Help |

J.

Apply |

Logliall Lyl o sgally Ldail) da (e ) i 3 (1)Aabaad) e u— iR 2l (e juns
:Math Operations 4wzl )l 45€40) e Sum ) o el paie ol g

Simulink> Math Operations> Sum

Gl gyl ) atilialy ) Guglal) 3 SUM peaiall Ciaas o

B Simulink Library Browser

.:.EISZ[

-2
Libraries

= 9 simulink
Commonly Used Blocks
- Continuous

5| ||| Enter search term ~| #4

Library: Simulink/Math Operations

2

Discontinuities Subiiact
- Discrete
Logic and Bit Operations
Lookup Tables
~Math Operations
Wodel Verification
WodelWide Utiities
~Ports & Subsystems
Signal Attributes
Signal Routing
- Sinks
Sources

User-Defined Functions
Addiional Math & Discrete

B serospace Biockset

- B Communications System Toolox M

Weighted Sam-
ple Time Msth

sPolol=zl>lall

|| B untitled * S| B )

Search Results ¢ | P

File Edit View Simulation Format Tools Help

D& &8 = 3 100 [Nomal -

BN
Gain Integrator

Ready 100% oded5

Showing: Simulink/Math Operations
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B Function Block Parameters: Sum | S W Function Block Parameters: Sum o —

Sum Sum

Add or subtract inputs. Specify one of the following:

a) string containing + or - for each input port, | for spacer between ports
(e.g. ++|-]++)

b) scalar, >= 1, specifies the number of input ports to be summed.
When there is only one input port, add or subtract elements over all
dimensions or one specified dimension

Add or subtract inputs. Specify one of the following:

a) string containing + or - for each input port, | for spacer between ports
(e.g. ++|-|++)

b) scalar, == 1, specifies the number of input ports to be summed.
‘When there is only one input port, add or subtract elements over all
dimensions or one specified dimension

Main I Signal Attributes Main I Signal Attributes

Icon shape: |ruuﬂd j Icon shape: |round j

List of signs: List of signs:

[1++ | I

Sample tin| Unapplied change

Sample time (-1 for inherited):
[-1

-1

J Ok | Cancel Help Apply J oK | Cancel ‘ Help Apply

-
B untitled = |
File Edit View Simulation Format Tools Help
O S o » |1D.D [ Normal |

o B &

Gain Integrator

) e bl hanl ae cn 5 Gain il A0 g o ju) Gasld) )3 Jasas
il paie oA Jaad ddyyhall iy dntegrator JolS3ll paie JAa 4lal Sa ) skl
. Gain Jax

W/ untitied * o (=) | [ untitied = SHIEE X
File Edit View Simulation Format Tocls Help File Edit View Simulation Format Tools Help
(= == = » 100 |Nomal = === s » 100 [Nomal -
& o— - e} (m——
Gain Integrator Gain Integrator
Ready 100% odet5 Ready 100% oded5
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Simulink> Math Operations> Gain.

R ) 4t Jamiy JalSall paie 7 da aline dealy cdallu 5LEL aeadll jains 43 3s Jaad

) unied " P

File Edit View Simulation Format Tools Help

DS + &2 & o » 100 [Nommal | B F) 2 Bl

Integrator

N— . , :
adde Lozt snewae Sine wave I D cidail) aga Jia &J)..Lcﬂ LA palc Cluial

frequency = 2nf =wrad/s 25y U ) amplitude dlighall a8 Jaxiy ) Gaslall 5

: Sources _abadll 408 PlA e 4l Jsasl) (Sa

Simulink> Sources> sine wave

Simulink> Sinks> Scope.

Block Parameters: Gine Wave ]

-

Use the sample-based sine type if numerical problems due to running for
large times (e.g. overflow in absolute time) occur.

Parameters

Sine type: {Tlme based v]

Time (t): IUse simulation time ']

Amplitude:

u

Bias:

i}

Frequency (rad/sec):
W

Phase (rad):

i}

m

Sample time:
0

Interpret vector parameters as 1-D

2 [ox
: Sinks 43Sall (3 Scope Al leh) paie Canai il ek,

H Cancel H Help H Apply ]

:To Workspace waisll JNA (e als¥ly daall 3380 ) gl Jlus) o3y

: Sinks 4Kl (ja B gdicall laladall 4islia) S

Simulink> Sinks> To Workspace.
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File Edit View Display Diagiem Simulation Analysis Code Tools Help

o -=-@ Cf - A =R N C O 72 R RO Ry R
Ex1 l
® |fPajExt -
@&
|
= . u . [u-i*R] . di - i
l%l ine Wave Gain Integrator
=
O

Gain1
i @ To Workspace
-
£
» |y i r
Ready 100% auto(oded5)

Lis Ay paiall aul s (S paiall 18 e zoa3all aall csimout 4 ol i8] 4y

To Workspace

Write input to specified timeseries, array, or structure in a workspace.
For menu-based simulation, data is written in the MATLAB base
workspace. Data is not available until the simulation is stopped or paused.
To log @ bus signal, use "Timeseries” save format.

Parameters

I

Variable name:
simout.

Limit data points to last:

| inf
Il Decimation:
1
save format: (Timeseries -]

[¥ Loa fixed-voint data as a fi obiect

0 o] Come ) [ ] [ eomy
P e Bl pajes bis dayla B S To Workspace paislh paldll jlall auje 38 day
JU e mtll agel arrays (aayell Al a5 (Save format AlAll ulsy dgagell Jlany) agu
Jalae 2ae 8 oSl (Says LAY 25l MUX eainl aaiius )W) (e SST (e aglladll 1S 13
Signal Routing 4584l (e MUX juaizll 335 ¢lgaye s Wleda) alpall hLEY) dae Gy jaiall 138
Simulink> Signal Routing> MU

B Ex1 " - Simulini

o
& Enter term - - File Edit View Display Diagram Simulation Analysis Coede Tools Help
Simulink/Signal Routing B - - P A= MECI S ON RCHI7 R OBl - B
4 Simulink - N Bt

Commonly Used Blacks w

Continuous ® |[Palea v

Dashboard

Discontinuities Demuse Environment From

Controller

Disrete

Logic and Bit Operations |
Lookup Tables
Math Operations

to

Model Verification
Model-wide Utiities
Ports & Subsystems

B U E®
[0

(i M W L. H Py I Scope
Y, a5 |

ine Wave Gain Integrator m

Go Goto Tag Index I
visibiity Vector

Signal Attributes “ =
SignalRouting " ¢ P To Workspace
Sinks > : _iit o Gaint
sources Manusl Switch  Merge  Multiport 1 ain
User-Defined Functions ieeh "R /1
> Additional Math & Discrete R
> Aerospace Blockset = A
+ oSy oo "' :
> Communications System Toolbox — o (&
» Communications System Taobox »
> Computer Vision System Toobox Mo Selectar - Suitch = | N5l
Control System Toolbox =]
Ready 100% autolodeds)

Bl o) AV Sl a8 amje Chag @by sources AiSall (e 2% clock el dlae dxa padi
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Simulink> Sources

Entersearchterm  »

<

Simulink/Sources

> Clock

4 simuink
Commony Used Blocks
Continuous
Dashboard
Discontinuities
Discrete
Logic and it Cperations
Lookup Tables
Math Operations
Mode! verification
Model-Wide Utiites

i

Band-Limited Chirp Signal

White Noise

I

©

Clack

Constant

Display Diagram Simulatiol

n  Ana Code Tools Help

v |0.05

=

Ports & Subsystems Comter Counter
Signal Attributes Fres-Running Limited m
Signal Routing
[} ||} SineWave
Sources
User-Defined Functions Digital Clock Enumerated
> Additional Math & Discrete Constant To Workspace
» Aerospace Blockset Gain1
 Aucio System Toobox "
> Communications System Toobox @@ iR /R/L
> Commurications System Toobox From Fike From Spreadshest R
> Computer Vision System Toolbox 5}
Conirol System Toolbox =
< i v - > (] i '
Ready 100%, auto(odeds)

Josi o5 MUX el e 335 JS Jaiaini 31Saall (pay AV SUally gl 85U muays Jleds) Jal ohn

Mux

Multiplex scalar or vector signals.

Parameters

Number of inputs:

3

Display option: [bar

it View Display Diagram Simulation Analysis  Code Tools Help

:3

L_;\ COAAL e

~ |stop

A=

| ————

Integrator

Scope

To Workspace

—]

Display

| [ cancel |[ melp | [ apply |

View 1 error 80%

VeriableStepAuto

rigl) dea e el eainlly MuX eaiell CHEN Jadll Juas

Flle Edit View Display Diagram Simulation Analysis Code Tools Help
E-o-8 Cei - A= O 75 R M
Ex2

Sine Wave

Integrator

Scope

To Workspace

—1

v BB

Display

Ready

View 1 error 80%

VariableStepAuto

: QLAY cite AU Y

New “b;}“ ) 6&5 Jariay chLuJ\ gﬁjﬁ.ual\ Lhadl ¢L£uj Az

Script 4ie

12 (0 7 daaall




54 ETL:I - (] Find Files &.

E g, Hew Variable < Analyze Code

E {©) Preferences (%

@) %y Community

L. Open Variable ~ {7 Run and Time [ Set Path
New |New| Open |[“|compare Import  Save Simulink  Layout Add-Ons  Hep = RequestSupport
Seript | v - Data Workspace [ ClearWorkspace ¥ [ Clear Commands ~ ~ [l Parater = - -
VARIABLE GoDe SIMULINK
S B serint Ctrl=N .
<f P 2020 b 3ine, b 6 R
Curen ;] e scint ‘ Workspace ©
- New to MATLAB? See resources for Getting Started %
] uneton Name Value
fal
[ J— fx >>
= das
System Object >
Figure
App >

B [

Command Shorteut

0

Command History

¥R Simulink Model

W=2piS0;
[ stateflow Chart simout
cle
[%] simutink Project
simout
cle

Clanall sl 2P QA Cale B 255 Ly Aigina g EItOr (a gomill it 3380 Lipal jgliing

o Dl sday Bgaiall Jaladall aca Lhal 3asagall ilaasall
el 2358 £ o bl sl woe daslaall R sgall akaall dagll U
((JealSill i paa ol 430 Jagpall) lall 4505 dadll o

(BBl () DA A il 1 jag) 3 g tstop

damylaall L ¢

Integrator File Edit View Dis Diagram  Simulation  Anat Code Tools Help
Continuous-time integration of the input signal. =
- - - - ~ [istop
Parameters oy
x:
Bxternal reset: [none - @ [rlp
|| mitial condition source: [internal - &
|
Initial condition: I
e
iof = Clock
[ Limit output =
[T wrap state Scope
(=]
[] Showr saturation port Sine Wave
-SHT\DUI
[7) Shows state port l O To Workspace
Absolute tolerance:
auto
[ 1gnore limit and reset when linearizing I
Enable zero-crossing detection Display
=
State Name: (e.g., 'position") l
»
® ] [ox ][ cancel J[ Hep ] Ready 0%

JAl e Jaadl jlse (pain il Jaing JIASY) Cile TS 5k o5 Editor (e saail) riia ) gas

o g e e & L H s &
Llcompare ~ fcoTo~ Comment % ‘i
New Open Save & Breskpoits R Runand [ Agvance  Runand
v v v et v (yFnd v dent 5] %) i M Time:
FLE NAVIGATE B EREAPOINTS RUN
<G EE Lo D> 20192020 » 3imen > 6 P
Current Folder @ | Command Window B Editor - mb.m OB VWorkspace ®
Name [[ ] mem [ +1 Name Value
‘e Bsh _ .
Bmom 1— U=100;
2— R=20;
3— L=0.1:
Command History ®
14— f=50; i
e k. W=2TpiS0;
5—  w=2*pi*f; simout
de
6— i0=0; ot
cle
i - . plot(simout) =
Bx2.sic (Simulink Model) A 7 tStop 02' o -
- In7 Col 11
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O e Galdll 8 dagdan JS il Babed plan o caldl) Jals Gabad J<5 e Calall olsie 4SS

New Open Save

EDZI E E I:Elﬂﬂd Fies <:: : nsen E k - I> L@ E‘Run Section KJE?

[/ compare ~ cfGoTo » Comment % % %3
v~ v SEt (AFind > dent [5] 53 |7

fol LS % el Galal) 138

R e Gl 5<+rch Documentation B - |

PUBLISH VEW

Breskponts  Run  Runand [ Advance  Runand
~ ~  Advance Time

Ex2:shx (Simulink Model)

FLE NAviGATE B BREAFOINTS Run
<F$>EHEA P Db 2019-2020 » 3dmen b 6 P
Current Folder ® Command Window B Editor - m6.m [CEY orkspace ® |
Name |- | mém | + | Name Value I
a Bk i i it ai i
o 1 %M-file for RL circuit simulation
mb.m

2 - U=100; %magnitude of AC voltage in Volts
3-  R=20; %Ohm

4— L=0.1, %Henry =
5—  f=50; %frequency in Hz C:“;GHH‘W )
6 — w=2%pi*f, %angular frequency in rad/s w=ZpitS0;

77— i0=0; %initial value of inductor current ?\Tm

simout

8 — tstop=0.2; %stop time for simulation e

plot(simout) 5

~ dle .

script Ln 6 Col 20

bl U8 (e Ledalad g pumdY) sl ek coliglenl] o8
i) jlgdi) cale 440 1Ll

PAA e Workspace 5280 ) 3Saall s janaig 3SLaall oLl any C;,m\ ek Cale s &

2 sy oo Calall 138 e lally ¢ Bgaiall laladall ) 43lia) Cuad (g3l To Workspace _puaiall

alic e Bagage e Al agell L) Joaléi o Joeanll 5l axdial) e G5 Lledily

.sinks Sl 8 Lyl lelay)

. ar
Ciladaill 48 (IS5 5 Seript 4t Aty galiydl 338U el 25mgall E New elal¥l 5 e Jaaas

ED:' ~ % (Gl Find Files <&

[l compare v cCGoTo v Comment % ‘g %3

New Open Save
-

PUBLISH IE ﬁ_‘ﬁ Gy (W9 e @ Search Documentation .Ci
ert 1 & - D @ E‘ Run Section '\l_t\?

Breakpoints Run Run and @ Advance Run and

- - = Print = | Find ~ Indent =B - =~ Advance Time
FILE NAVIGATE EDIT BREAKFOINTS RUN
s EA boD: b 2019-2020 b 3imen b 6 v R
Current Folder ® Command Window ¥ Editor - outputs.m Warkspace @
Mame | Input.m | outputb.m |+ | Mame Value
" Ex2.shx _ ™|
) Inputhm 1 subplot(2,1,1)
|| mB.asv _ H - : -
3 outout v 2 plot(simout(:,1), simout(:,2))
& outputsm 3— title('current’)
4 — ylabel('i in A")
5= xlabel('Time in s") | | Command Histor ®
6 — subplot(2,1,2) simout
clc
7= plot(simout(:,1), simout(:,3)) plot(simout)
. clc
8= title("AC Voltage') plot(simout(; 1),simout(;.2))
9—  vylabel('"Vac in V') o I | e ibpteii
10 — xIabeI('Time in S') :-T;-L¢11:342?_.-f04.-'zuza - I
Input.m (Script) 11 = Inputs L._

-

DlekY) ale sk mp8 b Lad (e
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By &l Jlall a8 (i) simout el simout(:,2) (SEN S sand) 3 A5 all ansy 1 SED
o 8 SImout(;,1) JsY) asanll af ANy (Asaiall i)l e Mux eaiedl ) Alalall 4
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halaall 8 V) eall x saall Glsie slac) 1pualall
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DYl ol 2gall ad Jic) simout el simout(;,3) Callil 3 gand) 8 A3ja) adll ans) taabd) ol
i A simout(:,1) JsY) dsanll o AN (Esviall Laladall Jde Mux eaiall ) Alalall 2516
((Esainall abid)l o Mux il ) aalal) J8) 5Ly ol slSlaall (ha) a Jic) il
cabidl 3 S el Glsie of A lac) 1ol land)

hhadl b S ejally jsaall (lsie elae) faulill )

hbadl 4 S all x Hgaall Glgie elae) @ pdlall )

scalital) Jeda Ll

P2
asasall 50 RUN haY) ) e vl DA e Glysiall sl sl Jlaay) cile deeis 4l 2y

: Workspace (e Glaaall ad jedain JASY) cale Jiaild 2y LEditor ga paill iie 3381 ‘:Jsi

-0
I Workspace ® (&
MName Value E
I I f 50
I io 0 .
HHL 0.1000 |
R 20
[ tstop 0.2000 |
Hu 100 3
T w 3141593
Commani 1 Histoire (]

: 3380 el dgaall Start Simulation ) claY) 55 e Jarally s1Saally sadl 2y clld 2ay
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- Simulin| =R Il

File Edit View Display Diagram Simulation  Analysis  Code Tools  Help
_ —~
E-=-8 @ -E-® GO P Y ew » @ 7| & -

Ex2 A

® |PajEx2 ﬁ P -

) G—
— Clock
0 [uR] | Scope .
u U-i" di 1 i
Sine Wave Gain It I i |
. egrtor .

To Workspace
Gain1
R - —
_‘-‘-‘-‘-‘-"""-n..__‘_l

Display

B e

Ready 80% VariableStepAuto

>
el dsasdl I Run ehayl L) o baruall DA e bl leds) Cale Jsris 2y 5\Skaall gl ey

) AV agally 3)lall & Ol il e JS clyaaal ‘?.'11,3.3]\ ('a.ul‘)n oyl Editor (a saill i 3280
Y C{PA ||

HLiazlae | sesrch Documentrion pl

=] L] Find Fies $o nsert (51 fix [ ~ B - —
o et ek e

PUBLISH VEEW

New Open Save Breskpoints  Run  Runand :
AR S =1 4 @ R HEE - ~  Advance | | Fjle  Edit View Insert Tools Desktop Window Help -
Fie | naviosre | eor sResiEoiTs | = . < 7=
b [ F [l b D DIBAD > S 1 6 NEde | s|ARODEL- S| 0B DO
Current Folder ® | ‘Command Window o [ Editor - out A
Name = | Inputbm | outputb.m |+ &
- 1—  subplot(2,1,1) 2
| mb.asy _ H . P . <
[ cutmatiase 2 plot(simout(:,1), simout(:,2)) £0
8 outputm 3—  title('current’) 2
4— ylabel('i in A") “4
J— . . ) 002 004 006 008 01 012 014 016 018 02
5= xlabel('Time in s) Time in s
6— subplot(2,1,2) — CENEIEED
7= plot(simout(:,1), simout(:,3)) L w0
8— title('AC Voltage') s
9—  ylabel('Vac in V') s
10— xlabel('Time in s") o
W 11 o 002 004 006 008 01 012 014 016 018 02

Time in s I

ralill) 3oy asdll AUy aaly cile o L) slag)y

al) 2y Aualad) clagdell G doadll 2y o e aaly aai Cale e i) Cpilall zren (S
‘keyboardiad=illy (bl leds) cala)mitial) Hledals dalal) ciladdaill (g (JA2Y) cala) i usiall
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%M-file for RL circuit simulation

U=100; % magnitude of AC voltage in Volts
R=20; %0hm

L=0.1; Y%Henry

f=50; %frequency in Hz

w=2*pi*f; %angular frequency in rad/s
10=0; %initial value of inductor current
tstop=0.2; %stop time for simulation
keyboard

subplot(2,1,1)

plot(simout(:,1), simout(:,2))

title(‘current’)

ylabel('i in A")

xlabel('Time in s")

subplot(2,1,2)

plot(simout(:,1), simout(:,3))

title('AC Voltage')

ylabel("Vac in V")

xlabel('Time in s")

]|

File Edit View Insert Tools Deskiop Window Help

ODde h AN E-S|0EH| D

current

4
2l

<L

£ 07
2+
)

o 00z 004 006 0.08 01 012 014 016 0.18 02
Time in s
AC Voltage

100
50
>
=
o 0r
@
=
=50

-100
o 002 004 006 0.08 01 012 014 016 0.18 02
Time in s
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