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Laboratorij za fotovoltaiko
PV OEEs :
in optoelektroniko

Zakaj stikalni pretvornik
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Vir slik: sheme: Wikipedia; foto: www.canford.co.uk, www.shivanitransformer.com
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Laboratorij za fotovoltaiko
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Neizolirani pretvorniki |

= Navzdol = Navzgor = Navzdol/Navzgor
(step-down, buck) (step-up, boost) (buck-boost)
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= Osnovne enacbe za neprekinjeno delovanije:
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Avtorja slik: Tylzael, Mak17f (Wikipedia)
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Pretvornik navzdol (step-down, buck)
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PV Laboratorij za fotovoltaiko
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Pretvornik navzgor
(step-up, boost)
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Laboratorij za fotovoltaiko
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Pretvornik navzdol/navzgor invertirajoci
(buck/boost, inverting, non-isolated flyback)
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Laboratorij za fotovoltaiko
PV OEEs :
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Krmiljenje |

Napetostno (voltage-mode) = Filtriranje Spic
> Signal napake — zaga > PWM > RC filter
> Mrtvi Cas

Tokovno (current-mode)
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Laboratorij za fotovoltaiko
PV :
in optoelektroniko

|zboljsave

= Sinhroni pretvornik = Vecfazni pretvornik
> Tranzistor namesto diode > Velik izhodni tok

> HitrejSi odziv
> ManjSa valovitost toka
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Vir slik: Eric Persson, How FET selection can optimize synchronous buck converter efficiency, EEtimes;
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Primer izvedbe — pretvornik navzgor
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Primer izvedbe — pretvornik navzdol

sinhroni, z zunanjimi tranzistotrji

= Texas Instruments
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PV OEEs :
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Primer izvedbe — pretvornik navzdol
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Pretvornik navzdol — potek nacCrtovanja m

. . A
= Specifikacije: Ui, Uy loue |
> Al > L, Q1, Q2 ; e
iL /i-\ /\ ﬂiL{TP-P}
> Uout(p—p) -> Cout,’ Uin(p—p) -> Cin ! \L
| ====®a || (min)
W ton =Dxig torF = (1-D)xts
5.2 x 10° : ™ A .
Ry=—F———-948[Q] PR
SW Time
= Povratna vezava: |, Ugumax
Vour
PV LM5117 2 10 % Vesmsy Cs
Comparator Rra2 = Current Sense

- Amplifier
= +tHS/H 0 Rs IL
ar | Currens Limit
| | Comparator
| ! 4
RAMF Generaior | I \ ! CSG
Qutput I | |k HO_EMASLE
| Il |
i
|

I LU Rra1 RAMP = LM5117
' Cpe (optional) =
! —
T2 Compensaton v —w—yg
Raa C
Components RAMP I RAMP
LM5117
° o ° ° ° ° °

B. Glazar




in optoelektroniko
Pretvornik navzdol — potek nacCrtovanja m
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Neizolirani pretvorniki Il

« SEPIC = Cuk
(Single-ended primary-inductor converter)
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Avtorji slik: Cyril BUTTAY, Mclausma, Wdwd (Wikipedia)
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Primer izvedbe — Dvojni pretvornik
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Vir: Application note Analog Devices AN-1106
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in optoelektroniko

Izolirani p. Il — Cuk pretvornik
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Avtorja slik: Cyril BUTTAY, Glenn (Wikipedia)
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pModule Power Products

Simplify Complex Power Circuits
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A pModule® Power Product Simplifies Implementation, Verification, and Manufacturing of Complex
. Power Circuits by Integrating the Power Function in a Compact Molded Plastic Package.
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Primer LTM4624 — pretvornik navzdol
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Literatura

= Power Semiconductor Applications — Chapter 2: Switched Mode

Power Supplies, Philips Semiconductors,
http://www.moodle2.tfe.umu.se/pluginfile.php/60819/mod label/intro/nxp/APPCHP2.pdf

= Under the Hood of Flyback SMPS Designs — SLUP261, Texas
Instruments, http://www.ti.com/lit/ml/slup261/slup261.pdf

= Compensation Design With TL431 for UCC28600 — SLUA6G71,
Texas Instruments (Max Han, Zhong Ye)
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Konec

Hvala za vaso pozornost

bostjan.glazar@fe.uni-lj.si
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