Teljesitményelektronikai
aramKkorok tervezeése es
szimulacioja

Kapcsolouzemu konverterek;
Buck-Boost konverter
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Példa, aramkori elrendezés

Paraméterek
- * Vin=12V
. lE_ [ ] MARY3S * Vout=-18V
' L1 et Rioad * Po=30W
CDE §R2 % | § * Fsw=200kHz
) & - AVo=100mV
* L=50uH

D1
g ] ouT




Megoldas

. e 11
Kapcsoloelem periédusideje: T, = = Zookmz S5us
e, oo Vé . 7 Ve V _18V
Kitoltési tényezd:D = Vourl _ _| L _ 0,6
VintVoutl  12V+|-18V]
Ton: DTy, = 0,6 - 5us = 3us (1 — D = 2us)
: iy Pout 36W
Kimeneti aram: lout = —— = = 24
|[Vout| |-18V|
7 77 7 V4 V4 ’ V t _18V
Az ehhez tartozé terhelGellenallas értéke: Rf = Vout] _ | |~ 9()
Iout 2A
7 Vé Vé 7 V t 'T _18V '5
A tekercs dramvéltozasa tehat:All = L2, (1—-D) = | SOulHuS -0,4=0,724
’ Vé V t 'T _18V '5
Hatararam: I, = L2405 g _ py2 = IZ28VISUS [ 42 — 144ma
2L 2-50uH

A konverter teljesitménye a hataron: Po = |Vout| - I, = |-18V| - 144mA = 2,59W
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Megoldas (folytatas)

lIo-ton . 2A-3us

» Szikséges kimeneti kapacitas értéke: C = = ~ 60uF
AVo 0,1V
) , : , .. _ Ph. oy — ALSTW o — 0
Hatasfok (stacioner allapotban):n o 100% 12786 100% =97,15%




CCM/DCM

A peldankban: 1,=0,144A
A konverter kimeneti teljesitménye a hataron:P, = |Vy| - I, = |—18V| - 0,144A = 2,592W

Ha lout>l,, akkor CCM Ha lout<l,, akkor DCM
(példaban Rf<125(2) (példaban Rf>125.2)
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Aramhullamzas a tekercsen
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AT Buck-Boost
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G.60A= I[L1]
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£ 46A Hn:|r2:|3.1EI'I 474Dz Werk: I?EEI.?E?EEImﬁ.
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t anufacturer: KEMET
Fart Mumber: TE21-476M035ATEDZD
Type: Tantalum

Select Capacitor

Capacitar Properties

RS Current Rating[4]: 286938

CapacitancelF]: I
“oltage Rating[v]: 35

Equiv. Series Resistance[Q)] 0.03

Equiv. Sernies Inductance[H]: 0
Equiv. Parallel Resistance[Q]:

Equiv. Parallel Capacitance[F]:

Kimeneti feszultseghull

. AT Capacitor - C1 i

amossag (ESR)

Manufacturer: Michicon
Part Mumber: LIPLTY470MPH
Type: Al electralutic

Select Capacitor

| Capacitor Properties

Capacitance[F:

Yoltage Rating[v]:

1 FitdS Current Rating[4]
I Equiv. Senes Resistance[02]

Equiv. Seres Inductance[H]:

. 270m

034

E quiv. Parallel Resistance[Q]:

Equiv. Parallel Capacitance(F]:

LS a
lout A7.2v
BOUA -] 17.4v- T
{ -
18.93v4 /'l 17.6V= | L7 Buck-Boost f 5
18.96v- AT Buck-Boost e -17.8V=- i i Cursor 1 Yiout]
18.99v- Cursor T = 180V Horz [8.034431 7us Ven: [17 33882v
) Harz: [8.1144273ps Vert: [18.898533 | B Dlugear 2
19.02v=- 1
; Cursar 2 -18.2v= W[out]
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! Freq: |534.EI282KHZ Slope: I_-| RAEEZ -18.8v- i i Freq: I 1.8242105MHz Slope: |34EDBSE+DDB
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