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Simulation time

Start time: |0.0 Stop time: |0.1

Solver selection

LI

X

Type: Variable-step ~  Solver: ode23tb (stiff TR-BDF2)
auto (Automatic solver selection)
¥ Solver details discrete (no continuous states)

oded5 (Dormand-Prince)

Max step size: auto ode23 (Bogacki-Shampine)

: X ode113 (Adams)
Min step size: auto ode15s (stiff/NDF)
Initial step size: auto ode23s (stiff/Mod. Rosenbrock)

ode23t (mod. stiff/Trapezoidal)

I

Solver reset method: |Fast ode23th (stiff/TR-BDF2)
Shape preservation: odeN (Nonadaptive)
daessc (DAE solver for Simscape)
T

Number of consecutive min steps:

Solver Jacobian method: auto

Zero-crossing options
Zero-crossing control: Use local settings | = | Algorithm: Nonadaptive
Time tolerance: 10*128"eps Signal threshold: auto

Number of consecutive zero crossings: | 1000

Tasking and sample time opfions
[] Automatically handle rate transition for data transfer

|| Higher priority value indicates higher task priority
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Block Parameters: DC Voltage Source bt

OC Yoltage Source (mask) (link)

Ideal DC voltage source.
Parameters

Amplitude (V):

20

Measurements |Voltage
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Block Parameters: Mosfet
Mosfet (mask) (link)

MOSFET and internal diode in parallel with a series RC
snubber circuit. When a gate signal is applied the MOSFI
conducts and acts as a resistance (Ron) in both directis
If the gate signal falls to zero when current is negat
current is transferred to the antiparallel diode.

For most applications, Lon should be set to zero.

Parameters

FET resistance Ron (Ohms) :

0.1

Internal diode inductance Lon (H) :
0

Internal diode resistance Rd (Ohms) :

[0.01

Internal diode forward voltage Vf (V) :

0

Initial current Ic (A) :

0

Snubber resistance Rs (Ohms) :

[1e5

Snubber capacitance Cs (F) :

linf

[] Show measurement port
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Block Parameters: Pulse Generator
Pulse Generator

Output pulses:

if (t >= PhaseDelay) &k Pulse is on
Y(t) = Amplitude

else
Y(t) =0

end

Pulse type determines the computational technique used.

Time—based is recommended for use with a variable step solve:
while Sample—based is recommended for use with a fixed step :
or within a discrete portion of a model using a variable ste)
solver.

Parameters
Pulse type: [Time based
Time (t): [Use similation time

Amplitude:

[1

Period (secs):

[1/25e3

Pulse Width (% of period):

40

Phase delay (secs):

o

Interpret vector parameters as 1-D

J‘ Cancel Help A
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Block Parameters: Di
Diode (mask) (link)
Implements a diode in parallel with a series RC snubber
circuit.

In on—state the Diode model has an internal resistance (Ron)
and inductance (Lon).

For most applications the internal inductance should be set
to zero.

The Diode impedance is infinite in off-state mode.

Parameters

Resistance Ron (Ohms) :

0. 001

Inductance Lon (H) :
0

Forward voltage Vf (V) :

0.8

Initial current Ic (A) :
0

Snubber resistance Rs (Ohms) :

500 B

Snubber capacitance Cs (F) :

[250e-9 B

[] Show measurement port

0K Cancel Help Apply
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Block Parameters: Series RLC Branch *
Series RLC Branch (mask) (link)
Implements a series branch of RLC elements.

Use the 'Branch type' parameter to add or remove elements
from the branch.

Parameters
Branch type: |L -

Inductance (H):

[200:-6

[ set the initial inductor current

Measurements (Branch current x

0K | Cancel Help Apply
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Block Parameters: Parallel RLC Branch X
Parallel RLC Branch (mask} (link) ~
Implements a parallel branch of RLC elements.

Use the "Branch type’ parameter to add or remove elements from the

branch.

Parameters

Branch type: |RC -
Resistance R (Ohms) :

[20 [zl

Capacitance C (F):

[220e6 IE

[0 Set the initial capacitor voltage

Measurements |Branch voltage and current i

Cancel lelp Apply
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Sample time: | 1 |
Input processing: Elements as channels (sample based) - .|
Maximize axes: Off = .|

Axes scaling: Manual | Configure ... | H ‘

J (K Cancel Apply
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o5 sir - o X | P untitled * - Simulink - u] x

ans < Library Browse
& o [Enter search tom V| R v LR SIMULATION MODELING FORMAT =
Simulink/Signal Routing O~ o&E Stop Time | 10.0 () "
m— a7 (] , felm 2 1 A @ B 2
v 5 ~ & - = ~ | [ Normal -] : Datz =
New =5 Library el SO G Run Step op
~ B v Browser S ) Fast Restart Back v~ Forward Irsperior
FILE LIBRARY PREPARE SIMULATE REVIEW RESULTS
untitled
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Ready 150% VariableStepAuto

] 3-74 RN Goto A5 25450 25 48 77 11
(2) S HRE
SR 22 BE Xy ELIA FRLIREER, $TTT B R S BB B & 1, fEIR{E Amplitude 75
JIHEIN 100, HEHN 100V, WK 3-75 Fias.
Block Parameters: DC Voltage Source ®
DC Voltage Source (mask) (link)
Ideal DC voltage source.
Parameters

Amplitude (V):

100

Measurements |None il

OK | | Cancel | Help Apply
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Block Parameters: Triangle Generator *
Triangle Generator (mask) (link)

Generate a symmetrical triangle wave with peak amplitude of
=10

Parameters

Frequency (Hz):

[100e3 =

Phase (degrees):
|90 I

Sample time:

lo 2

[k ][ cancel |[ merp | [T apniy

K 3-76 =faliket A EASSHE

P&l Block Parameters: Sine Wave X
Number of offset samples = Phase # Samples per period / (2#pi)
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: |'i'ime hased 'i
Time (t): |Use simulation time '!
Amplitude:

[0.95 |
Bias:

o I
Frequency (rad/sec):

[24pisan 6]
Phase (rad):

0 6]
Sample time:

0 B
B Interpret vector parameters as 1-D

|| Cancel || Help |

@] [ o
K 3-77 EsZi s E

BUbR ZE BT 4T IF RLC RSB B % 1, BUbR /2 B 27 Branch Type 47 1 77 HE 7]

MROHTk, £ NI RUGER Ly C. RIED,

#.
Block Parameters: L X
Series RLC Branch (mask) (link)

Implements a series branch of RLC elements.
Use the 'Branch type’ parameter to add or remove elements
from the branch.

Parameters

Branch type: |L v|

Inductance (H):

S 3-78 BB B, B =

Block Parameters: C X
Series RLC Branch (mask) (link)

Implements a series branch of RLC elements.
Use the 'Branch type’ parameter to add or remove elements
from the branch.

Parameters

Branch type: IC v|

Capacitance (F):

[4. 06e-3 |

[6. 23e-6 ||

[ Set the initial inductor current

Measurements iNcme i |

| [ ancer | [ setp ||

(a) EBIPE RLC A1 H gk
Block Parameters: R
Series RLC Branch (mask} (link)

| & Apply

Implements a series branch of RLC elements.
Use the 'Branch type' parameter to add or remove elements

from the branch.

[JSet the initial capacitor voltage
|

Measurements |Branch voltage v|
[ oc ][ cancer [ mero | [Timmiy
(b) HIE RLC L/ RLZE
*

3) EER

Parameters

Branch type: |R v|

Resistance (Ohms):

10 B

Measurements [Branch yvoltage and current -
[ oc ][ cancel |[ men | [iualy

(c) HREERLC EHF/ErIH
K] 3-78 St RLC S HkE




Fts 28 B e n , HAH DC/AC A2 s 0 FOBAR FE 2 58 pl, W&l 3-79 P, iy
BATHAIT AU B, D A A Wl AT TP oniseas if 0 A A, Ak 3-80 fra, & (a) i
AN BRI 53 A N = BB s B (0) s I N IR SZ R R s B (c) s I tfr il
P LS s B (d) s AR D B I H s 7

P4 single_phase DCAC * - Simulink

SIMULATION MODELING
M. [ Open = (] Stop Time |0.05 s

s 5} = 4 @ b

o= : - S - -
New ave Library Signal ASETE Step Run Step Data
~ = Print v  Browser Table H@ Fast Restart Back ~ - Forward Inspector
E RY PREDARE SIMULATE REVIEW RESULT

- ngle_ph =
2| © |[Falsir ot DCAC vI 2
= [ ,'| %
| & z

Ed

=

&=

=]

« v
Ready 80% oded5

3-79 HUAH DC/AC A& v

4| Scoped = [m] X 4\ Scope5 = (] X
Ble Tools View Simulation Help A, File Tools View Simulation Help =l
G- BOP@® - EH-FA- G- 4OP@® | - |- FA-

|1
W
H| | ||| f| I|

Ready Sample based  T=0.050

() =MEPBIE (b) IESZ I



4] Scope3 - o X 4 Scope2
Fle Tools View Simulation Help » File Toals View Simulation Help ~
G- BOP®| % |- EH-|FA- @-|B0P@|%- |- B FlA-

Sample based | T=0.050

Sample based | Offset=0 T=0.005 Ready

(c) HFF {09 ity FEL 1 9 T (d) Bkl e K% T
3-80 HiAH DC/AC A5 H & 4)7 B 45



=41 DC/AC ZZ# % Matlab {f X
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Simscape/Electrical/Specialized Power Systems/Fundamental Blocks/Power
Electronics/Pulse & Signal Generators

Integrated Circuits ~ ~
» Passive Yalpha b
» Semiconductors & Convertel Wirer  Urersfy p BT A
Sensors & Transducers Lo
MAlack
Overmodulation Pulse Generator
(Thyristor, 12-Pulse)
¥ Natoha
Yoo JLip Norer o
Elements W tack
Interface Elements
% ‘Machines Fulse Generator PN Gunu]'h\l_r:r
s Memsurements (Thyvristor, G6-Pulse) (2-Level)
v Power Electronics
Pulse & Signal (
Control & Measurement Nurer 3 p I ]
» Electric Drives
FACTS
Renewables PN Generator PWM Generator
Fluids v (3-Level} {DC-DCY
< > L

Kl 3-104 ¥RIN=AH SPWM 155 &K A= 2445 4 2= 1 A0 g AR 7 1
by JTUHFSENE . (i EET T AR S E E i 3-105 2K 3-110 Fios.



Block Parameters: PWM Generator (2-Level)1 b4
PWM Generator (2-Level) (mask} (link)

Generate pulses for PWM-controlled 2-Level converter, using carrier-based two—level PFM method. The block can control switching
devices of single-phase half-bridge, single—phase Full-bridge (unipolar or bipolar modulation) or three—phase bridge.

When the Synchronized mode of operation is selected, a second input is added to the block, and the internal generation of
modulating signal is disabled. Use input 2 (wt) to synchronize the carrier.

Generator type: |Three—phase bridge (6 pulses) v|

Carrier

Mode of operation: |Unsynchronized

Frequency (Hz): ‘141(}0 ||| Initial phase (degrees): |D H|

Minimum and maximum values: [ Min Max ] |[ o i H|

Reference signal

Sampling technique: |Natural v|

B Internal generation of reference signal

Modulation index: EI Frequency (Hz): |50 ||| Phase (degrees): I:l['

Sample time (s): |0 H|

[ Show measurement port

I 0K || Cancel || Help Apply

& 3-105 PWM Generator(2-Level) S 515 B

Block Parameters: Demuxi >
Demux

Split vector signals into scalars or smaller vectors. Check Bus
Selection Mode® to split bus signals.

Parameters

Number of outputs:
o |

Display option: |bar v|

[J Bus selection mode

0 | 0K || Cancel || Help || Apply

& 3-106 Demux HR S HK E

Block Parameters: DC Voltage Source >
OC Voltage Source (mask} {(link)

Ideal DC voltage source.

Parameters

Amplitude (V):

32 [

\leasurements | None = |

I 0K || Cancel || Help | Apply
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Block Parameters: Parallel RLC Branch1 >
Parallel RLC Branch (mask) (link)

Implements a parallel branch of RLC elements.

Use the "Branch type’ parameter to add or remove elements
from the branch.

Parameters

Branch type: |I_, vl

Inductance L (H}:

[ies B

[1Set the initial inducter current

Measurements | None

it |

I 0K || Cancel || Help | Apply

B 3-108 JE ik IS AR B

Block Parameters: Series RLC Branchi X
Series RLC Branch (mask} (link)

Implements a series branch of RLC elements.

Use the "Branch type’ parameter to add or remove elements
from the branch.

Parameters

Branch type: |C

Capacitance (F):

[2.2e-6 B

[]set the initial capacitor voltage

Measurements |Branch voltage and current "|

| 0K | | Cancel | | Help | Apply |

K 3-109 JEHHEAESHNE

Block Parameters: h5 bt
Series BLC Branch (mask} (link)

Implements a series branch of RLC elements.

Use the "Branch type’ parameter to add or remove elements
from the branch.

Parameters

Branch type: | R

Resistance (Ohms):

% B

Measurements | None

I 0K || Cancel || Help | &ppl]r__ |
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	Buck变换电路的Matlab仿真
	Buck变换电路系统仿真模型如图3-4所示。
	1）仿真电路及参数
	2）仿真模型搭建
	（1）新建SIMULINK仿真模型
	（2）添加元件模型
	（3）连线
	（4）元件参数设置
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	三相DC/AC变换电路Matlab仿真
	三相DC/AC变换电路仿真模型如图3-103所示，其仿真参数为输入直流32V，输出三相50Hz正弦交
	根据前面“单相DC/AC变换电路Matlab仿真”介绍的方法和步骤建立仿真模型文件，主要区别是增加一
	a、添加PWM Generator(2-Level)模块。在模型库左侧栏依次鼠标左键单击Simsca

	c、仿真结果。所有参数设置完成后，三相DC/AC变换器仿真模型搭建完成，如图3-111所示，点击运行


