Elektronica tutorial

MOSFET-chopper
(ohms belast)
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Wat gaan we in deze les leren?

DC/DC
MOSFET's
* Gemiddelde
* R.M.S.
* Vermogen
LTspice
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DC/DC-converter
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DC/DC-converter
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DC/DC-converter
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CHOPPER (HAKKER)
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Duty Cycle

V(OUT)

-
t(ON) t(OFF)

T (periode)
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Duty Cycle
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Gemiddelde waarde

V(OUT)

1 2 3 4 5 6 7 8 9 10

V(OUT)pc = 0 * V(IN)max
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Gemiddelde waarde

Voorbeeld:
V(IN)max = 10V en duty cycle = 50%

1 2 3 4 5 6 7 8 9 10

V(OUT)pc = 0 * V(IN)yax

V(OUT)pe = 0,5 *10V =5V
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Effectieve waarde (R.M.S.)

“Vierkantswortel van het gemiddelde van het kwadraat”

VmAax = 10V

V(OUT)
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Effectieve waarde (R.M.S.)

“Vierkantswortel van het gemiddelde van het kwadraat”

VmAax = 10V

V(OUT)

V(OUT)gys = / 5 * V(IN)pax”
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Effectieve waarde (R.M.S.)

“Vierkantswortel van het gemiddelde van het kwadraat”

VmAax = 10V

V(OUT)
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Praktische chopper
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Weerstand lamp is
100 ohm bij 17 VRMS




Praktische chopper
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Praktische chopper
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Voorbeeld

V(IN) = 24 V duty cycle = 50% RL =100 Q

duty cycle: 50%
+24V

V(OUT) V(RMS)=17V

V(DC)=12V

I I : : ] | ] ] l l l l ] 1 1 ] ] t(ms)

1 1 1 1 ] I 1 1 1 I I I 1
1 2 3 4 5 & 7 8 9 10 11 12 13 14 15 16 17 18 19 20
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Voorbeeld

V(IN) = 24 V duty cycle = 50% RL =100 Q

duty cycle: 50%
+24V

V(OUT) V(RMS)=17V

IIIII
2

V(OUT)pe = 0,5 24V =12V

V(OUT) pys = /0,5 % 242 = 17V
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Voorbeeld

V(IN) = 24 V duty cycle = 50% RL =100 Q

I1(OUT)

I(RMS)=170mA

1(DC)=120mA

t(ms)
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Voorbeeld

V(IN) = 24 V duty cycle = 50% RL =100 Q

1(ouT) I(RMS)=170mA

I(DCJ=120mA

I I I I 1 1 1 I I I I I
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Voorbeeld

V(IN) = 24 V duty cycle = 50% RL =100 Q

1(ouT) I(RMS)=170mA

I(DCJ=120mA
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2

IDC = 0 * IMAX — 0,5 x 240 mA = 120 mA

Inms = |6 * Iyay = /0,5 % 2402 = 170 mA
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Vermogencontrole

V(IN) = 24 V duty cycle = 50% RL =100 Q

P(OUT)
P(AV)=2.88W

Pyvax = Vmax * Imax
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Vermogendissipatie in de belasting

V(IN) = 24 V duty cycle = 50% RL =100 Q

P(OUT)
P(AV)=2.88W

IIIII
19 2

Prp = 0 * Vyax * Iyax

PRL — 0,5 k 5,76W — 2,88W
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Vermogendissipatie in de belasting

V(IN) = 24 V duty cycle = 50% RL =100 Q

P(OUT)
P(AV)=2.88W

Pri = Vims * Irus
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Pp, =17V %0,17 A= 2,88 W
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