
Vermogenselektronica

Peter van Duijsen

31 augustus 2020

Peter van Duijsen Vermogenselektronica 31 augustus 2020 1 / 25



Table of contents

1 Opgaven

2 Opgaven

3 Regeling

4 Opgaven

5 Opgaven

6 Volgende week

Peter van Duijsen Vermogenselektronica 31 augustus 2020 2 / 25



Regeling

46”LED Televisie

5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

** NC : No Connection

** No marking resistor 1608 1% SMD

3424110039ND

** No marking capacitor 1608 X7R SMD

JUMPER

JR801 ORJ

JR802 ORJ

JR803 ORJ

JR805 ORJ

JR806 ORJ

JR814 ORJ

JR816 ORJ 3216

3424110041ND

12A, 250Vac

10A, 250Vac

750V, 3000Ap

(8/20 us)

5
.0
 

 a
t 2

5

MIN 250Vac

MIN 250Vac

130

130

105

Class B(130 )

Class B(130 )

MIN Y1

MIN X2

MIN X2

M
IN

 Y
1

MIN Y1

M
IN

 Y
1

M
IN

 Y
1

M
IN

 Y
1

M
in

.4
5

0
V

,1
0

5

M
in

.4
5

0
V

,1
0

5

Min. 600V,6A

600V,11A

600V,11A

OVP

INV_UVLO

VDD

PWM_DIM

SW_INV

VCC_PFC

PFC OUT

OVP

VDD

PFC_OUT

VCC_PFC

LAMP_DET

Power ON/OFF

A5V

H_SYNCD5V

A

A

P-GND

P-GND

P-GND

S-GND

S-GND

S-GND

P
-
G
N
D

S
-
G
N
D

Title

Size Document Number Rev

Date: Sheet of

BN44-00341B
1.2

I46F1_AHS

A2

1 3Tuesday, March 30, 2010

Title

Size Document Number Rev

Date: Sheet of

BN44-00341B
1.2

I46F1_AHS

A2

1 3Tuesday, March 30, 2010

Title

Size Document Number Rev

Date: Sheet of

BN44-00341B
1.2

I46F1_AHS

A2

1 3Tuesday, March 30, 2010

RX801S
1/2W 1MR

RX801S
1/2W 1MR

+

C
M

8
1

3
5

0
V

 4
7

u
F

(W
L

)

+

C
M

8
1

3
5

0
V

 4
7

u
F

(W
L

)

QM801
MDD3752
QM801
MDD3752

C
P

8
0

9
1

n
F

 5
0

V
C

P
8

0
9

1
n

F
 5

0
V

C
P

8
1

4
1

0
n

F
 5

0
V

C
P

8
1

4
1

0
n

F
 5

0
V

Z
D

P
8

0
3

N
C

Z
D

P
8

0
3

N
C

1
2

CY821S
250Vac 330pF(K)

CY821S
250Vac 330pF(K)

VX801S
WMR14D751K

VX801S
WMR14D751K

FS802S
T3.15AH 250V

FS802S
T3.15AH 250V

RM803

56RF 3216

RM803

56RF 3216

Z
D

M
8

0
6

1
S

M
A

5
9

3
0

B
T

3
G

(S
M

A
)

Z
D

M
8

0
6

1
S

M
A

5
9

3
0

B
T

3
G

(S
M

A
)

1
2

4
7

K
R

F
 3

2
1

6
R

M
8

4
1

4
7

K
R

F
 3

2
1

6
R

M
8

4
1

LF801S

JUMPER

LF801S

JUMPER

R
P

8
0

1
3

9
0

K
R

F
 2

0
1

2
R

P
8

0
1

3
9

0
K

R
F

 2
0

1
2

0RJ 3216

RM834

0RJ 3216

RM834

R
P

8
4

0
N

CR
P

8
4

0
N

C

RM822

47RF 3216

RM822

47RF 3216

RM817
2W 560R
RM817
2W 560R

C
Y

8
1

4
S

2
5

0
V

a
c
 1

0
0

0
p

F
(K

)
C

Y
8

1
4

S
2

5
0

V
a

c
 1

0
0

0
p

F
(K

)

Z
D

M
8

0
2

N
C

Z
D

M
8

0
2

N
C

1
2

RP807
1.5MRF 2012

RP807
1.5MRF 2012

RM804
1MRF
RM804
1MRF

TM801S
EER3019 700uH

TM801S
EER3019 700uH

1

3

7,8

9,10

11

2

5

6

12

R
P

8
2

7
1

0
0

K
R

F
R

P
8

2
7

1
0

0
K

R
F

DM812
BAV70(SOT-23)

DM812
BAV70(SOT-23)

RM821

47RF 3216

RM821

47RF 3216

BD801S

TS6B05G

BD801S

TS6B05G

12

3 4

RM847
330KRF
RM847
330KRF

RP806
68RF 3216
RP806
68RF 3216

+

C
M

8
1

9
1

0
V

 1
0

0
0

u
F

(W
B

)

+

C
M

8
1

9
1

0
V

 1
0

0
0

u
F

(W
B

)

RM808
4.7KRF
RM808
4.7KRF

BAS3550TO

BY805

BAS3550TO

BY805

C
P

8
1

5
1

0
0

p
F

 5
0

V
C

P
8

1
5

1
0

0
p

F
 5

0
V

CY823S
250Vac 100pF(K)

CY823S
250Vac 100pF(K)

RP804
33RF 3216
RP804
33RF 3216

C
P

8
1

0
4

7
p

F
 5

0
V

C
P

8
1

0
4

7
p

F
 5

0
V

C
Y

8
1

5
S

N
C

C
Y

8
1

5
S

N
C

RM810
8.2KRF
RM810
8.2KRF

DP802 FESP10JDP802 FESP10J

RM829
560RF
RM829
560RF

DM807
BAV70(SOT-23)

DM807
BAV70(SOT-23)

+
C

M
8

0
9

2
5

V
 1

0
0

0
u

F
(W

B
)

+
C

M
8

0
9

2
5

V
 1

0
0

0
u

F
(W

B
)

R
P

8
1

6
1

0
0

K
R

F
R

P
8

1
6

1
0

0
K

R
F

R
P

8
2

3
4

.7
M

R
F

 2
0

1
2

R
P

8
2

3
4

.7
M

R
F

 2
0

1
2

CM806
1KV 100pF(R)
CM806
1KV 100pF(R)

CX802S
275V 0.47uF

CX802S
275V 0.47uF

R
P

8
2

1
4

.7
M

R
F

 2
0

1
2

R
P

8
2

1
4

.7
M

R
F

 2
0

1
2

LP802

18PHI(60uH)

LP802

18PHI(60uH)

C
M

8
2

1
4

7
n

F
 5

0
V

C
M

8
2

1
4

7
n

F
 5

0
V

RM809
10RF
RM809
10RF

C
P

8
1

7
1

K
V

 2
2

0
p

F
(R

)
C

P
8

1
7

1
K

V
 2

2
0

p
F

(R
)

+

C
P

8
0

5
5

0
V

 2
2

u
F

(W
L

)

+

C
P

8
0

5
5

0
V

 2
2

u
F

(W
L

)

ICM803
AS431ANTR(SOT-23)
ICM803
AS431ANTR(SOT-23)

RP802
1.5MRF 2012

RP802
1.5MRF 2012

ICM801
FSGM0465RSU
ICM801
FSGM0465RSU

Drain
1

GND
3

Vcc
4

FB
5

Vstart
7NC
6

R
P

8
2

9
1

0
K

R
F

R
P

8
2

9
1

0
K

R
F

ICP801
FAN7530
ICP801
FAN7530

INV
1

MOT
2

Comp
3

CS
4

ZDC
5GND
6OUT
7Vcc
8

DM802
MBRF10U150CT

DM802
MBRF10U150CT1

2
3

LX802S
CH940120S

LX802S
CH940120S

R
M

8
3

5
3

.3
K

R
F

R
M

8
3

5
3

.3
K

R
F

+

C
P

8
0

3
4

5
0

V
/1

0
0

u
F

(W
L

)

+

C
P

8
0

3
4

5
0

V
/1

0
0

u
F

(W
L

)

R
M

8
3

3
1

0
K

R
F

R
M

8
3

3
1

0
K

R
F

N
T

8
0

2
S

J
U

M
P

E
R

N
T

8
0

2
S

J
U

M
P

E
R

RM814
8.2KRF
RM814
8.2KRF

RP805
1.5MRF 2012

RP805
1.5MRF 2012

+

C
M

8
1

8
1

0
V

 1
0

0
0

u
F

(W
B

)

+

C
M

8
1

8
1

0
V

 1
0

0
0

u
F

(W
B

)
+

CM811
25V 1000uF(WB)

+

CM811
25V 1000uF(WB)

R
M

8
2

7
1

M
R

F
R

M
8

2
7

1
M

R
F

QM802
MMBT2907ALT1G(SOT-23)
QM802
MMBT2907ALT1G(SOT-23)

4
7

K
R

F
 3

2
1

6
R

M
8

1
3

4
7

K
R

F
 3

2
1

6
R

M
8

1
3

+

C
M

8
2

0
5

0
V

 4
7

u
F

(W
L

)

+

C
M

8
2

0
5

0
V

 4
7

u
F

(W
L

)

R
P

8
2

4
4

.7
M

R
F

 2
0

1
2

R
P

8
2

4
4

.7
M

R
F

 2
0

1
2

R
P

8
2

6
5

1
K

R
F

R
P

8
2

6
5

1
K

R
F

R
M

8
3

8
2

2
0

R
F

R
M

8
3

8
2

2
0

R
F

J
U

M
P

E
R

B
Y

8
0

1
J
U

M
P

E
R

B
Y

8
0

1

D
P

8
0

8
B

A
V

7
0

(S
O

T
-2

3
)

D
P

8
0

8
B

A
V

7
0

(S
O

T
-2

3
)

C
P

8
0

1
4

5
0

V
 1

u
F

C
P

8
0

1
4

5
0

V
 1

u
F

RM846
3.9KRF
RM846
3.9KRF

R
P

8
2

0
4

.7
M

R
F

R
P

8
2

0
4

.7
M

R
F

QP801
STF13NM60N
QP801
STF13NM60N

Z
D

P
8

0
2

N
C

Z
D

P
8

0
2

N
C

1
2

RM824

47RF 3216

RM824

47RF 3216
CN803S

YW396-03AB

CN803S

YW396-03AB

L
1

N
2

CM810
0.1uF 50V
CM810
0.1uF 50V

4
7

K
R

F
 3

2
1

6
R

M
8

0
1

4
7

K
R

F
 3

2
1

6
R

M
8

0
1

C
P

8
0

7
4

7
n

F
 5

0
V

C
P

8
0

7
4

7
n

F
 5

0
V

DM804

1N4007GP

DM804

1N4007GP

R
P

8
1

5
2

4
0

K
R

F
 2

0
1

2
R

P
8

1
5

2
4

0
K

R
F

 2
0

1
2

RM802

56RF 3216

RM802

56RF 3216BRS3550TO
BM801
BRS3550TO
BM801

RM816
47KRF
RM816
47KRF

DM814
BAV70(SOT-23)

DM814
BAV70(SOT-23)

Z
D

M
8

0
1

N
C

Z
D

M
8

0
1

N
C

1
2

PZ3216D700

BM803

PZ3216D700

BM803

QM805
MMBT2222ALT1G(SOT-23)
QM805
MMBT2222ALT1G(SOT-23)

CM801
630V 2.2nF
CM801
630V 2.2nF

D
P

8
0

7
B

A
V

7
0

(S
O

T
-2

3
)

D
P

8
0

7
B

A
V

7
0

(S
O

T
-2

3
)

C
P

8
1

6
1

0
n

F
 5

0
V

C
P

8
1

6
1

0
n

F
 5

0
V

RM825

47RF 3216

RM825

47RF 3216

C
P

8
1

9
0

.1
u

F
 5

0
V

C
P

8
1

9
0

.1
u

F
 5

0
V

CP820
1KV 220pF(R)

CP820
1KV 220pF(R)

DM801
RGP15M
DM801
RGP15M39KRF 2012

RM845
39KRF 2012

RM845

D
P

8
0

5
B

A
V

7
0

(S
O

T
-2

3
)

D
P

8
0

5
B

A
V

7
0

(S
O

T
-2

3
)

3
9

K
R

F
 2

0
1

2
R

M
8

4
3

3
9

K
R

F
 2

0
1

2
R

M
8

4
3

J
U

M
P

E
R

B
Y

8
0

2
J
U

M
P

E
R

B
Y

8
0

2

RM815
100KRF
RM815
100KRF

R
P

8
1

9
3

9
K

R
F

R
P

8
1

9
3

9
K

R
F

B
A

S
3

5
5

0
T

O
B

Y
8

0
4

B
A

S
3

5
5

0
T

O
B

Y
8

0
4

NL

FG

CN801S
DAC-11PM

NL

FG

CN801S
DAC-11PM

CM817

1nF 50V

CM817

1nF 50V

DP803
BAV70(SOT-23)

DP803
BAV70(SOT-23)

RM830
2.2KRF
RM830
2.2KRF

4
7

K
R

F
 3

2
1

6
R

M
8

4
2

4
7

K
R

F
 3

2
1

6
R

M
8

4
2

ZDP801

BZX84C6V8LT1(SOT-23)

ZDP801

BZX84C6V8LT1(SOT-23)

1 2

P
C

M
8

0
1

S
E

L
8

1
7

S
1

(B
)

P
C

M
8

0
1

S
E

L
8

1
7

S
1

(B
)

1
2

4
3

DP804
BAV70(SOT-23)

DP804
BAV70(SOT-23)

C
P

8
1

8
0

.2
2

u
F

 2
5

V
C

P
8

1
8

0
.2

2
u

F
 2

5
V

DM803

1N4007GP

DM803

1N4007GP

+

C
M

8
0

7
2

5
V

 1
0

0
0

u
F

(W
B

)

+

C
M

8
0

7
2

5
V

 1
0

0
0

u
F

(W
B

)

BAS3550TOBP806 BAS3550TOBP806

RP810
1.5MRF 2012

RP810
1.5MRF 2012

QM804
MPS651Y(TO-92)

QM804
MPS651Y(TO-92)

DM805
BAV70(SOT-23)

DM805
BAV70(SOT-23)

RM811
8.2KRF
RM811
8.2KRF

RM832

18KRF

RM832

18KRF

CX801S
275V 0.47uF
CX801S
275V 0.47uF

R
M

8
2
6

2
W

 1
0
0
R

R
M

8
2
6

2
W

 1
0
0
R

+

C
P

8
0

2

4
5

0
V

/1
0

0
u

F
(W

L
)

+

C
P

8
0

2

4
5

0
V

/1
0

0
u

F
(W

L
)

RP808
33RF 3216
RP808
33RF 3216

BAS3550TOBP807 BAS3550TOBP807

CN802
SMAW200A-18C3
CN802
SMAW200A-18C3

B13V
1

LAMP_DET
2

B13V
3

SW_INV
4

B13V
5

PWM_DIM
6

GND
7

H_SYNC
8

GND
9

GND
10

B5V
11

GND
12

B5V
13

B5V
14

13/18VS
15

A5V
16

13/18VS
17

Power On/Off
18

DP810
MUR460-U7
DP810
MUR460-U7

RM836
8.2KRF
RM836
8.2KRF

R
P

8
1

8
3

9
K

R
F

R
P

8
1

8
3

9
K

R
F

33RF 3216

RM820

33RF 3216

RM820

R
P

8
2

2
4

.7
M

R
F

 2
0

1
2

R
P

8
2

2
4

.7
M

R
F

 2
0

1
2

BAS3550TO

BY803

BAS3550TO

BY803

QM803
MDS1653
QM803
MDS1653

FS801S
T6.3AH250V

FS801S
T6.3AH250V

N
T

8
0

1
S

W
T

R
1

5
D

0
5

0
M

N
T

8
0

1
S

W
T

R
1

5
D

0
5

0
M

RM807
1KRF
RM807
1KRF

RM805

56RF 3216

RM805

56RF 3216

C
P

8
1

1
4

5
0

V
 1

u
F

C
P

8
1

1
4

5
0

V
 1

u
F

GZ2012D800
BP809
GZ2012D800
BP809

+

C
M

8
2

5
5

0
V

 4
7

u
F

(W
L

)

+

C
M

8
2

5
5

0
V

 4
7

u
F

(W
L

)

RM806

56RF 3216

RM806

56RF 3216

QP802
STF13NM60N

QP802
STF13NM60N

ZDM805

NC

ZDM805

NC

1
2

100RF
RM837
100RF
RM837

CM826

47nF 50V

CM826

47nF 50V

LP801
EER3120 160uH
LP801
EER3120 160uH

4 9
76

3
9

K
R

F
 2

0
1

2
R

M
8

4
4

3
9

K
R

F
 2

0
1

2
R

M
8

4
4

RM823
82KRF

RM823
82KRF

CM803

3.3nF 50V

CM803

3.3nF 50V

RP803
68RF 3216

RP803
68RF 3216

DM806
MBRF10U60CT

DM806
MBRF10U60CT

1
2

3

CM802
0.1uF 50V

CM802
0.1uF 50V

R
P

8
1

2
2

0
K

R
F

 2
0

1
2

R
P

8
1

2
2

0
K

R
F

 2
0

1
2

CM814
15nF 50V
CM814
15nF 50V

CM812
0.1uF 50V
CM812
0.1uF 50V

C
Y

8
2

2
S

2
5

0
V

a
c
 3

3
0

p
F

(K
)

C
Y

8
2

2
S

2
5

0
V

a
c
 3

3
0

p
F

(K
)

C
P

8
1

2
0

.2
2

u
F

 2
5

V
C

P
8

1
2

0
.2

2
u

F
 2

5
V

CM823

220pF 50V

CM823

220pF 50V

CM805

3.3nF 50V

CM805

3.3nF 50V

C
Y

8
1

3
S

2
5

0
V

a
c
 2

2
0

p
F

(K
)

C
Y

8
1

3
S

2
5

0
V

a
c
 2

2
0

p
F

(K
)

GZ2012D800
BP808
GZ2012D800
BP808

C
M

8
2

8
0

.1
u

F
 5

0
V

C
M

8
2

8
0

.1
u

F
 5

0
V

R
P

8
2

5
5
W

 0
.0

7
R

R
P

8
2

5
5
W

 0
.0

7
R

+

C
M

8
1

5
5

0
V

 3
3

u
F

(W
L

)

+

C
M

8
1

5
5

0
V

 3
3

u
F

(W
L

)

RM828
680RF
RM828
680RF

C
M

8
2

4
0

.1
u

F
 5

0
V

C
M

8
2

4
0

.1
u

F
 5

0
V

DM808

BAV70(SOT-23)

DM808

BAV70(SOT-23)

C
Y

8
1

1
S

2
5

0
V

a
c
 3

3
0

p
F

(K
)

C
Y

8
1

1
S

2
5

0
V

a
c
 3

3
0

p
F

(K
)

ICP802
MM3313
ICP802
MM3313

VDD
1

DET1
2

DET2
3

OUT1
4

GND
5GND
6NC
7OUT2
8

ICM802
AS431ANTR(SOT-23)
ICM802
AS431ANTR(SOT-23)

ZDM804
NC

ZDM804
NC

1
2

ZDM803

BZX84B15LT1(SOT-23)

ZDM803

BZX84B15LT1(SOT-23)

12

C
P

8
1

3

1
K

V
 2

2
0

p
F

(R
)

C
P

8
1

3

1
K

V
 2

2
0

p
F

(R
)R
P

8
3

0
1

0
K

R
F

R
P

8
3

0
1

0
K

R
F

CM804
3.3nF 50V
CM804
3.3nF 50V

PCM802S
EL817S1(B)
PCM802S
EL817S1(B)

1
2

4
3

C
P

8
0

8
N

C
C

P
8

0
8

N
C

CM816

1nF 50V

CM816

1nF 50V

RM831
8.2KRF
RM831
8.2KRF

R
M

8
3

9
4

7
K

R
F

R
M

8
3

9
4

7
K

R
F

LX801S
CH940120S

LX801S
CH940120S

BAS3550TO
BM804
BAS3550TO
BM804

Peter van Duijsen Vermogenselektronica 31 augustus 2020 3 / 25



Regeling

46”LED Televisie

Geintje, maar je zal nu meer gaan herkennen!
Aan het eind van de les zoek je de regeling
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Voltage mode current mode?

Hoe werkt de regeling.
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PWM

+

-

Comp

VCARRIER

+

-
VD 0.6 

+

-

SCOPE1

SCOPE2

Vcarrier

Vd

Vcarrier

Vd

Figuur: PWM.
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Opamp

-

+

OA

R1

10k

R2

20k

V1 3.3

+

-
R3 100k

V out
-6.600[Volt]  

Figuur: Opamp met versterkingsfactor −R2/R1.
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Gain

Gain =
R2

R1
(1)

dB = 20 · log(DCgain) (2)
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Bandbreedte

Gain[dB]

F[Hz]

60dB

40dB

20dB

0dB

10Hz 100Hz 1kHz 10kHz 100kHz 1MHz

Figuur: Bandbreedte van een Opamp.
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DC gain

Vuit = (DCgain) · (Vplus − Vmin) (3)
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Opamp als PI

SCOPE1-

+

OA

R1

10k

R2

20k

V1 3.3

+

-
R3 100k

C1

10n

V out
-14.987[Volt]  

Figuur: Opamp als PI versterker die tegen zijn ondergrens van −15 volt aanloopt.
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Voltage mode control

+

-

Comp

D1V2 10 

+

-

L1

50u 

C1 220u R4 2 

SCOPE1

VTRIANGLE1

+

-
V_DutyCycle 0.4 

+

-

Figuur: Basisprincipe van voltage-mode control. Buck omvormer waarbij de
aan-tijd van de Mosfet door comperator door vergelijking van de duty-cycle met
de zaagtand wordt gemoduleerd.
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Modulatie

PWM

t

PFM

t

Hysteresis

t

Figuur: Verschillende modulatie principes.
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Voltage-mode control

Voltage mode

Voltage-mode control is het eenvoudigst te begrijpen en daarom beginnen
we er ook mee.

VIN 10

+

-
D1

VCARRIER

+

-

R1 100k

R2 312kVREF 2.5

+

-

R3

250k

C2

1n

SCOPE1
L1

50u

R4 2

C1 220u

+

-

Comp

-

+

OA
V ea

V out

Figuur: Buck met voltage-mode control.
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Voltage-mode control

Invloed ESR

VIN 10

+

-

R5 0.5

C1 220u

D1

VCARRIER

+

-

R1 100k

R2 312kVREF 2.5

+

-

R3

250k

C2

1n

SCOPE1
L1

50u

R4 2

+

-

Comp

-

+

OA
V ea

V out

Figuur: BuckClosedLoopESR.
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Voltage-mode control

Soft start

SCOPE2

R6

4k

SCOPE1

+

-

Comp

-

+

OA

V1 2.5

+

-

R1 100k

R2 312kC3 100n

V2 10

+

-

R5 500m

C1 220u

D1

VTRIANGLE1

+

-

R3

250k

C2

1n

L1

50u

R4 2

V ref

Vout

V ref

Figuur: BuckSoftStart.
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Current mode

R

S

Q +

-

Comp

VREF 0.4 

+

-

R3 10 

L1

5u 

V1 5 

+

-

RESR1 1m 

C1 10u 

D1

R7 100m 

SCOPE1

SCOPE3

SCOPE2

Vc

V out

CS

V out

CS

Vc

Figuur: Basisprincipe van current-mode control. De carrier is nu de spanning over
een weerstand in serie met de Mosfet waar de stroom door gemeten wordt. De
spanning over deze weerstand is een maat voor de maximale stroom. Let op de
verliezen in deze weerstand.
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Boost current mode

R

S

Q +

-

Comp -

+

OA

SCOPE3

SCOPE1

C1 100u R3 20

R1 10k

R2 5kVREF 2.5

+

-

C3
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R4

10k

L1

5uH

V1 5

+

-

D1

R7 100m

CS

Vea

V out

V out

FB

CS

Vea

Figuur: BoostCurrentMode.
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Voltage-mode versus current-mode control

Verschil VM CM

Current-Mode

Voltage-Mode

SCOPE2

K,@
_

_
K,@

SCOPE1

5

5

Figuur: Verschil in uitgangsspanning bij voltage-mode(scope1)
current-mode(scope2).
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Voltage-mode versus current-mode control

Regeling in smd

Figuur: Regelaar in SMD componenten voor een snellader voor een mobiele
telefoon.
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Digital Power

Averaged model

-

+

OA

d
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R5 0.5

C1 220u

V2 10

+

-

R1 100k

R2 312kV1 2.5

+
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R3

250k

C2

1n

SCOPE1
L1

50u

R4 2

Figuur: Buck omvormer met averaged Mosfet-Diode model in Closed-Loop.
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Digital Power

PI regelaar

d

K,@
_

SCOPE2

R4 2

L1

50u

SCOPE1

R2 312k

R1 100k

V2 10

+
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C1 220u

R5 0.5

2.5

Figuur: Buck omvormer met continue PI regelaar.
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Digital Power

Discrete

d

_
K,@

PIZ
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50u

SCOPE2

R4 2
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R2 312k

R1 100k

V2 10

+
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C1 220u

R5 0.5
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Figuur: Buck omvormer met discrete PI regelaar.
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Opgave

Opgave

Maak een schakelende voeding met de volgende parameters:

Vin = 300V DC

Vout = −12...0...12V DC Iout = 1A

Vout = 5V DC Iout = 2A

Schakelfrequentie Fs = 50kHz

Teken schema en bereken de waarde voor L in het geval van continue
bedrijf.

Teken de ingangsstroom

Teken de spoelstroom

Teken de diodestroom

Teken de spanning over de Mosfet

Selecteer een kern en bereken het aantal wikkelingen
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Volgende week

Volgende week

Magnetica
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