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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 IPFCO01V1
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.


https://www.st.com/en/product/stnrgpf01
http://www.st.com/edesignsuite
https://www.st.com/en/product/stnrgpf01
https://www.st.com/en/product/steval-ipfc01v1
https://www.st.com/en/product/steval-ipfc01v1
https://www.st.com/en/product/stnrgpf01
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STEVAL-IPFC01V1 overview

1 STEVAL-IPFC01V1 overview

Figure 1. STEVAL-IPFC01V1 block diagram

1. /0 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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STEVAL-IPFC01P1 power board schematics

Figure 2. STEVAL-IPFC01P1 schematic - input section

15V
D100
STPS1L30A
A
A 1
r T
11 ] 3 i
Q100 - . R100 22
N 250Vac-16A STS6NF20V £E|— C RELAY
1 F100
N
2 AC-IN-L1 _ .
3 AC-IN-L2 3/\/' 102
20A R101 =
150
777 R103 . L
470K
N.M. Y100
RVIpO L100 220F == V_INPUT
H R104 €100~ ~ 4 1
a0k | A
s14275 § NM. = Ve ] D101
Lo © 50A
=
S Px 4.5 mH Y101 =
= 220F == 0 ]
VDD
D102 R105 T
L2
GFIM  33k- 1206
7 ~| 1s0100 R107
R106 ™ 1M
100k - 1206 WL Teass
R108 R109 b ) c1p1 -
A L
VW VW ‘ 100 nF
33k-1206  33k- 1206 R110 R111
D103 D104 47k 10M
/7 ; C102 =
nF 0

soljewayds paeoq samod LdL004dI-TVAILS

IAL0D4dIFTIVAILS



= 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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STEVAL-IPFC01A1

adapter board schematic

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-IPFCO01V1 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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OCEAN CHIPS

OxreaH INeKTPOHMUKM
MocTaBKa 3ﬂeKTp0HHbIX KOMMOHEHTOB

Komnanusa «OkeaH DNEKTPOHMKM> MpEeAaraeT 3aK/Il04EHUE JONTOCPOYHbIX OTHOLLIEHMM NpU
MOCTaBKaX MMMOPTHbIX 3/1EKTPOHHbIX KOMMOHEHTOB HA B3aMMOBbIrOZHbIX YC10BMAX!

Hawwu npeumyliectsa:

- NlocTaBKa OpMrMHaIbHbIX UMMNOPTHbBIX 3/IEKTPOHHbIX KOMMOHEHTOB HanNpAMYy C NPOM3BOACTB AMEPUKM,
EBponbl M A3uK, a TaK e C KpYNHEMLIMX CKIaJ0B MMPa;

- LUnMpoKas sMHeMKa NOCTaBOK aKTUBHBIX M MACCMBHBIX MMMOPTHbBIX 3/1EKTPOHHbIX KOMMOHEHTOB (6onee
30 MJIH. HAMMEHOBAHUMN);

- MocTaBKa C/IOXKHbIX, AeDUUMUTHBIX, IM60 CHATLIX C NPOM3BOACTBA NO3ULMIA;

- OnepaTMBHbIE CPOKM NOCTABKM NOA 3aKa3 (0T 5 paboumx AHEN);

- JKCnpecc JoCTaBKa B 06YH0 TOYKY Poccuu;

- Momouwb KoHcTpyKTOpCKOro OTAena 1 KOHCynbTauumu KBaMPULUUPOBAHHBIX MHXEHEPOB;

- TexHM4ecKaa nogaepkka NpoeKTa, NomMollb B NoA6ope aHanoros, NocTaBka NPOTOTUNOB;

- [locTaBKa 3/1EKTPOHHbIX KOMMOHEHTOB NoJ, KOHTposiem BIT;

- CUcTeMa MeHeaXXMeHTa KayecTBa cepTudmumpoBaHa no MexayHapogHomy ctaHgapTy 1SO 9001;

- Mp1 HEO06XOAMMOCTH BCA NPOAYKLUMA BOEHHOIO M adPOKOCMMYECKOrO Ha3HaYeHMA NPOXoAUT

MCMbITaHMA M CEPTUMhMKALMIO B TaGOPATOPMM (MO COrIACOBAHMIO C 3aKa34YMKOM);
- MocTaBKa cneumanusmMpoBaHHbIX KOMMOHEHTOB BOEHHOMO M a3POKOCMMYECKOr0 YPOBHSA KayecTBa

(Xilinx, Altera, Analog Devices, Intersil, Interpoint, Microsemi, Actel, Aeroflex, Peregrine, VPT, Syfer,
Eurofarad, Texas Instruments, MS Kennedy, Miteq, Cobham, E2V, MA-COM, Hittite, Mini-Circuits,
General Dynamics u gp.);

KomnaHua «OkeaH JNEeKTPOHMKKU» ABNAETCA oduuMabHbIM AUCTPUOLIOTOPOM M SKCKJIHO3MBHbBIM
npesctasuteneM B Poccum ofHOrO M3  KpPYMHEMWMX MPOM3BOAMUTENIEM Pa3beEMOB BOEHHOMO W
A3pPOKOCMMYECKOro Ha3sHavyeHuMs <«JONHON», a Tak Xe oduuMaibHbiIM AUCTPUOBIOTOPOM MU
JKCK/II03MBHbIM nNpeacTaBuTenieM B Poccvn npousBoauTENA BbICOKOTEXHOIOMMYHBIX M HaAEXHbIX
peweHun ans nepeaaym CBY curHano «FORSTAR>.

«JONHON> (ocHoBsaH B 1970 T.)

PasbeMbl crneumanbHOro, BOEHHOMo M A3POKOCMHNYECKOIo
Ha3Ha4YeHHA:

JONHON (MpuMeHsOTCA B BOEHHOM, aBMALMOHHOM, a3POKOCMMYECKOM,

MOPCKOM, KeNe3HOAOPOXKHOM, TOpHO- M HedTeao6biBatoLLeN
0Tpac/AX NPOMbILLIEHHOCTH)

«FORSTAR> (ocHoBaH B 1998 r.)

BY coegmHmnTENN, KOAKCHaNbHbIE Kabenn

’ ) ®
KabenbHble COOPKM M MMKPOBONIHOBbIE KOMMOHEHTbI: FORS 'AR
L

(MpuMeHsaTCA B TEJIEKOMMYHMKAUMAX  FPaXXAaHCKOro M
cneuManbHOrO HasHayeHus, B cpeacTBax cBA3sM, PJIC, a TaK xe
BOEHHOM,  aBMALUMOHHOM M AdPOKOCMMYECKOM  OTpacisx
NPOMBILLNIEHHOCTH).

TenedoH: 8 (812) 309-75-97 (MHOroKaHasbHbIN)

dakc: 8 (812) 320-03-32

DNIeKTpPOHHas noyTa: ocean@oceanchips.ru

Web: http://oceanchips.ru/

Appec: 198099, r. CaHkT-leTepbypr, yn. KananHuHa, 4. 2, Kopn. 4, amT. A




