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STEVAL-IPFC01V1

Data brief

3 kW three-channel interleaved PFC reference design based on the STNRGPFO01

Product summary

3 kW three-channel

interleaved PFC based | STEVAL-
on the STNRGPFO01 IPFC01V1
digital controller

three-channel
interleaved CCM PFC STNRGPFO01
digital controller
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digital controller

Features

* Input voltage range: 90 to 265 Vac

»  Line frequency range: 47 to 63 Hz

*  Maximum output power: 3 kW at 230 V

+  Output voltage: 400 V

*  Power factor: > 0.98 at 20% load

»  Total Harmonic Distortion: <5% at 20% load

*  Mixed-signal average current mode control, CCM fixed frequency operation
»  Switching Frequency: 111 kHz

»  Cycle-by-cycle regulation (analog current control loop)
* Input voltage and load feed-forwards

* Phase shedding

*  Burst-mode operation

*  Overvoltage protection

*  Thermal protection

»  Status indicator LEDs

* Inrush current limiter function

*  Cooling function

Description

The STEVAL-IPFC01V1 3 kW interleaved PFC reference design is based on the
STNRGPFO01 digital controller and includes a separate power board, control board
and programming board. The STNRGPFO01 is a digital configurable ASIC developed
by STMicroelectronics, which can drive up to three channels in an interleaved PFC
for industrial applications.

The STNRGPFO1 digital controller on the control board implements mixed signal
(analog/digital) average current mode control in CCM at fixed frequency. The analog
section ensures cycle-by-cycle current regulation, while digital control manages the
non-time critical operations. You can use the eDesignSuite software available on the
ST website to configure the STNRGPFO1 to satisfy the specifications of each
interleaved PFC.

www.st.com

For further information contact your local STMicroelectronics sales office.
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STEVAL-IPFC01V1 overview

1 STEVAL-IPFC01V1 overview

Figure 1. STEVAL-IPFC01V1 block diagram

1. /0O measurement signals

2. Analog circuitry

3. Power stage

4. Digital control section with STNRGPFO1 digital controller
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The STEVAL-IPFC01V1 implements mixed signal (analog/digital) control, so the converter can manage a range of
input and output conditions and still remain highly responsive to fast transients in input signals. The inner current
loop is a hardware analog proportional-integral (Pl) compensator that ensures the highest possible bandwidth and
cycle-by-cycle sensing and regulation. The outer voltage loop is performed by a digital Pl controller with fast
dynamic response.
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2 STEVAL-IPFC01P1 power board schematics
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Figure 2. STEVAL-IPFC01P1 schematic - input section

15v
D100
I_ N STPSTL30A
—ATHR 4
1‘ mlco I~ ool
= R100 22
Q100 = l_ 4
» STS6NF20V
VIN 250Vac-16A
1 F100 NE
2 AC-IN-L1 R102
3 otz \ e - w 33K
20A R101 =
150
R103 =
470k o~
N.M. Y100
Rvipo 1100 220F == V_INPUT
H R104 €100~ ~ 4 g 1
470K \SANAN
s1ad275 $ NM. T ) D101
50A
ué o~ ™
S Px 4.5 mH Y101 =
2 220F == 0 «
VDD
D102 R105 Q
1 2 N
GFIM  33k- 1206
h ¥ 150100 R107 3
R106 > 10M S
100k - 1206 My TLP385
R108 R109 o ) c101 o
A L
VW VW 100 nF
33k-1206  33k- 1206 R110
D103 D104 47k

470k

470k

R114
3k 0.1%

S




= Figure 3. STEVAL-IPFC01P1 schematic - auxiliary power supply
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Figure 4. STEVAL-IPFC01P1 schematic - boost interleaving section
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STEVAL-IPFC01C1 control board schematic
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Figure 5. STEVAL-IPFC01C1 schematic
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4 STEVAL-IPFC01A1 adapter board schematic
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Figure 6. STEVAL-IPFC01A1 schematic
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STEVAL-IPFC01V1
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Revision history

Table 1. Document revision history

11-Sep-2018 1 Initial release.

Updated Figure 1. STEVAL-IPFC01V1 block diagram and Figure 4. STEVAL-IPFC01P1 schematic -

02-Jan-2019 2 boost interleaving section.

Throughout document: minor text edits

09-Sep-2019 3
Updated Figure 3. STEVAL-IPFCO01P1 schematic - auxiliary power supply
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IMPORTANT NOTICE - PLEASE READ CAREFULLY

STMicroelectronics NV and its subsidiaries (“ST”) reserve the right to make changes, corrections, enhancements, modifications, and improvements to ST
products and/or to this document at any time without notice. Purchasers should obtain the latest relevant information on ST products before placing orders. ST
products are sold pursuant to ST’s terms and conditions of sale in place at the time of order acknowledgement.

Purchasers are solely responsible for the choice, selection, and use of ST products and ST assumes no liability for application assistance or the design of
Purchasers’ products.

No license, express or implied, to any intellectual property right is granted by ST herein.
Resale of ST products with provisions different from the information set forth herein shall void any warranty granted by ST for such product.

ST and the ST logo are trademarks of ST. For additional information about ST trademarks, please refer to www.st.com/trademarks. All other product or service
names are the property of their respective owners.

Information in this document supersedes and replaces information previously supplied in any prior versions of this document.

© 2019 STMicroelectronics — All rights reserved
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