3kW Three Channels Interleaved PFC

The device performance have been evaluated developing a 3kW Three channels PFC.

VVac Load feed forward
Working frequency = 111kHz per channel
Thermal protection set at@20°
Current protection set at 33A

Pout = 3kW @ Vin = 230Vac; 1.5kW @ Vin =
Vout = 400V

PF>0.98 @ 20% load

THD < 5% @ 20% load

Direct fan driving
Current reference realized by internal map (20

CCM with analog current control loop
(cycle by cycle regulation)
Input Voltage feed forward

High Power Density
52W/in3!

Key Products

* STNRGPFO1 (Digital controller for PFC)

* PM8834D (Double Channel low side driver)

* ALTAIR05-800 (Off-line primary-sens. switch. reg.)
* STW40N60M2 (MDmesh Il Plus low Qg )

* STPSC1206 Schottky silicon carbide diode

* TSV911 (High speed OP)

* LMV358 (Standard OP)

+ M74HC132 (Quad NAND Gate)

L=24,5 cm; W=11 cm; H=3,5 cm (including heatsink area)




Experimental Results: Steady State

Inductorscurrent 0 N EE

master

Measure P1:duty@iviCt) P2:dutv@lviC2) P3:freqiC2) Pd:rms(C4) P5:rms({C3) P&:- - - P7:--- P8:- - -

value 58.952 % 38.620 % 110.865426471 kHz 1.90 A 193 A
status v i R v

1.00 Vidiv 5.00 A/div 5.00 A/div 5.00 A/div 0 %/div] 1.00 Vidiv 5.00 A/div
-3.0000 V 5.00 A ofst| 5.00 A ofst| 5.00 A ofst] . s/di 10.0 ps/div 10.0 ps/div

5.00 ms/dv} Stop 2mMv
5MS 100 MS/s|Edge Positive
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Experimental Results: Load Feed Forward

Load step : OW - 2kW
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Measure P1 w‘id@lvfm} P2owidth{C2) P3:mean{C1) P4:duty(C2) = P7--- Pg--- P9:--- P10--- P11--- P12---
valug == — 581.3mV =
&
. ’ . Input current

The load feed forward when load step is applied reduces the over and
under voltage of the output dc bus voltage!
‘W g Y g
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Experimental Results: Load Feed Forward

Load step sequence: 0.4kW - 2kW - 0.4kW
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Measure P1wid@lv(C4) P2:width(C2) P3:mean{C1) P4:duty(C2) P7:--- P8--- P9:--- P10:--- P11--- P12:---
value 52432680ms 544085755 ms 444 9mV 82133 %
& v &

20.0 Vidiv]
-360.00'V]

Input current

- amov)--. 1775

The load feed forward when load step is applied reduces the over and
‘W under voltage of the output dc bus voltage!
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Experimental Results: Load Feed Forward

Load step sequence: OW - 2kW - OW

- DC Bus voltage Pt s

iz g _I
Measure P1wid@V(C4)  P2width(C2)  P3:mean(C1) P4-duty(C2) P5- P7: P8- Pg--- P10=-- P11=-- P12---
value 1.8075167 ms it 3823 mV =

The PFC interrupts the Burst Mode to meet the load requirement and
‘YI when load is disconnected it returns in Burst Mode.
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Efficiency

Experimental Results
Efficiency and ITHD% "
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Conclusions

* Interleaved PFC benefits include: the use of smaller
components, better thermal performance, low current ripple

* The STNRGPFO01 is a controller for CCM interleaved PFCs
* It supports up to three independent channels
 Cycle by Cycle current control allows fast dynamic response

- The STNRGPFO01 can be easily and quickly configured using
the eDesign Suite GUI resulting in reduced development
time, lower development cost and faster time-to-market
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Thank You!
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