!'_ Losses Reduction

Increasing Efficiency
with Snubbers



Snubber Added Values

= Reduce Voltage or Current Spikes
s Limit dV/dt (EMI) & dI/dt (Sw Loss)

= Shift Current or Voltage Phase
while Switching to meet SOA

m [ransfer losses from Switch to
Source or Resistor

= Reduce EMI by damping V & I ringing.
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ﬁ Shape I-U to meet SOA

s Psw = UXI Area = IGBT losses

| ™
C p
- \ -
Ve \ AN
on ) e \ SOA
;=== - — ]ll, _________ \*.
. hard |} ™ |
switching | )
Y
! |
1 fr
soft switching f
s D




Boost Model
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ﬁ Boost Switching
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* Rs & Cs Estimation

Add Cad // Cpto get T2 = 2 x T1 => Ctest= Cp+Cad => Cp=Cad / 3
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‘L Boost Switching (50 ns/Div)

Ic (50A/div) Vce-Sb Vce+Sb (100V/D|v)
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ﬁ Parasitic Elements Lp, Cp

= Wiring Inductance: 10nH / cm on:
Capacitors, Resistors, Switches

= Leakage Inductor on Transformer
= Loop (next pg )

= Capacity: on winding W/ a lot of turns
s MOS Cds, IGBT Cce, Diode,
= PCB Plane



/9 Apercu avant impression
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Resonant Influence of Wiring Inductance on Switching Losses
Converters
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/3 Apercu avant impression
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ﬁ Power Transformer Model

Lsc = Lpri (Lsec) when Lsec (Lpri) is a Short Circuit = ~ Lfuite
Loc = Lpri (Lsec) when Lsec (Lpri) is an Open Circuit = ~ LMag
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& Flyback Snubber DCM
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!L RCD SNUBBER

R=480k / 1 nF R=14k-3W /10 nF

HE
AR W - 208 W . | | . T

R

=
laa v




ﬁ Rs Cs Switching Effect
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‘L RCD Snubber
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* RCD compare to RC // RCD
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i Conclusions

RC snubber dissipates more:
=> Evaluate Total Losses in the converter:
Lower Ratings Switch w/ less losses

Lower EMI w/ size reduced Filter => less loss

RCD "non dissipative” snubber but higher overvoltage
=> higher losses in switches & filter.

Snubber not efficient with small impedance sources
=> try to reduce parasitic elements (PCB, Trsf, ..)

Use LC or LCD snubber for bigger power converter.



