‘“ STEVAL-ISA172V1
’ life.augmented

2 kW fully digital AC-DC power supply (D-SMPS) evaluation
board

Data brief

e  Full set of input and output protections

e PFC control & DC-DC control managed by
STM32F334C8

e  PFC power stage based on MDmesh M2
power MOSFETSs and SiC diodes

e DC-DC power stage based on MDmesh
DM2 power MOSFETs

e  Synchronous rectification based on
STripFET power MOSFETSs

e  EMC filter for noise reduction

e  ROHS compliant

Description

The STEVAL-ISA172V1 is a 2 kW fully digital
switch mode AC-DC converter consisting of two
power sections: a two phase interleaved power
factor corrector (PFC) and a DC-DC phase-
shifted full-bridge converter, controlled by an

Features STM32F334 microcontroller for each section.

e Input AC voltage: 90 V to 264 V The interleaved PFC comprises two boost

e  Output voltage: 48 V or 52 V, max output converters operating 180° out of phase, based on
current: 42 A 600 V MDmesh M2 power MOSFETSs. The

. Input AC frequency: 45 Hz to 65 Hz downstream section comprises a DC-DC phase-

e Nominal output power: 2 kW shifted full-bridge converter based on MDmesh

o Interleaved PFC stage DM2 power MOSFETSs and performs voltage

e _PFC switching frequency: 60 kHz stgp-down using an HF transformer, with.a _

e PFC average current mode control primary-to-secondary ratio chosen to maintain a

«  Cycle-by-cycle PFC current control suf[ﬂmently htl'gh efficiency and regulation over the

e  Maximum power factor: 0.99 entire operating range.

e  Mains under and overvoltage, under- and On the primary side, the transformer is supplied
over-frequency protection by the full-bridge converter and switching losses

e DC-DC stage: full-bridge phase-shifted ZVS are reduced thanks to zero voltage switching
with synchronous rectification (2vs).

¢  DC-DC switching frequency: 100 kHz On the secondary side, synchronous rectification

¢  HF transformer isolation voltage: 4 kV (SR) is used to ensure low conduction losses.

e  Forced cooling with air flow speed The output voltage waveform is rectified by
modulation according to the output power STripFET power MOSFETSs and then smoothed

e  Overtemperature protection by the output filter.
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Schematic diagram STEVAL-ISA172V1

Additional information

The combination of the design choices results in boosted efficiency, in line with standard
requirements in the power supply industry. The system is controlled by two STM32F334
microcontrollers, one for each section. This microcontroller adds innovative features such
as a high-resolution timer, which gives increased accuracy in terms of current regulation on
the primary PFC and on the secondary DC-DC phase-shifted full-bridge side. The two
microcontrollers exchange information about the status of the input and output power stage
via bidirectional serial communication. Both the power stage and control stage are supplied
by an off-line flyback circuit based on the VIPer27H, which provides a suitable regulated
voltage to the microcontrollers, as well as the gate driver ICs and the signal conditioning
circuits.
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Schematic diagram

STEVAL-ISA172V1

Schematic diagram
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Figure 1. STEVAL-ISA172V1 circuit schematic: input section and EMI filter
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STEVAL-ISA172V1

Figure 2: STEVAL-ISA172V1 circuit schematic: interleaved PFC
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STEVAL-ISA172V1 Schematic diagram

Figure 3: STEVAL-ISA172V1 circuit schematic: phase shift DC-DC converter
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STEVAL-ISA172V1

secondary MCU

Schematic diagram

t schematic:
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Figure 4
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Schematic diagram

MCU

STEVAL-ISA172V1

t schematic: primary
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Figure 5

>

vSL1veE

T
vSL1ve
d .
P 4 4d2y== €80 P
4u00T X oce
vgo | 1Y A0T NSt = AAN— >l 04d
AA— > udoon 219WUauNd Odd T
sodin ud A 8Ty . ySL1ve tew
- vsLiva %eq -
(o] £5a
0TdL Ty Bl
ndge+
ud
Eer Huzz—— 180

VN HUZ'T

080 u
SIAA—>onvi04d

unys-y Uaund O4d SETY
vSL1ve
05d

ﬁw w
ECVA 280

OVA Odd
y5L1ve
Gl

udge+

121810 0dd
ySL1ve
Tea -

I ——[> 1004

9ETH

GSPG2710151630SG

60 00T 3SN3S SN8A Odd

SNAA”Odd £eTy —
. ¥S21v8

udees vedL m _|H
196TNT 01N
unUs-4 Ue Iy oad 1l udges
2|5 H & E
2[0[9 5
- SN EE S
XLTTLYYSN 0dd <} - - EREERED
XL TLavSN Odd 1000 EREEREH
- 5
XY TLEVSN 04d <} — - 2|0 Ta1
X4 TL8vSN 0dd i Q| (A2
(8vd407) 918OVEEAZENLS NSNS i© .
PN R - S P 1
VEdL EEdL Tedinnd A gyB@Egasaada
TOULNOD AVIZHS S5
— z18d 2vd Tu
2103uaund Od4d _|mm e18d Tvd <L OVA_Odd o3
aanens ,pq 9 |y18d dMIM-ovd [LL__TLOUaLNY Odd N
12 g1ad vaan T 1unys-y1usaund Dd4d
60 WMd y77 8¢ lgvd VSSA 5
60 319YN3 - 0 \/\(WE IYHD WIIMH 62 | gyg 1SuN JUOT[EZ0 T -
010 WMd Y AN — otvd 1N0-0SO/T4d A 20| §
010 318YN3 AR TEHO WL TTvd NI-0S0/03d H i <
(32 eT Z1vg P I Jdzz 2
MO2dNoD eTvg e snvsroH zhwe| [ ]TX K
a = 1
£ SSA OLYIANVL/ETOd [
I } JW00T S€ Je~aan Lvan =
Zdl T4l CedL [ qn
h 380 vwanOman's
1290 IInoonn0dana ud g+ 4dzz udgg+
A Ddee+ goooooao@an>> s
gerg 0 |_| Tl o Joz o0
1 = [
- - o]
NOD aND 1% u:
d
7 [= 1= ]odo
€ 1€d1Sedl 29 T 1
z 699 L a31 w1
Ol
T 4N o £ udees R udee
o verd
iy of  udee+ T g2ty ova
T
ALY ALY TIVNOISTAND
cery ey [
wee—— < wee
ozrsnand
ud g'g+ sC

7/11

DoclD027960 Rev 4




STEVAL-ISA172V1

Figure 6: STEVAL-ISA172V1 circuit schematic: auxiliary power supply

Schematic diagram

GSPG100615 1120SG

21711

2aND TaND
2aND
NNW u\‘ 8 . e
64
N4 Jug'e
oTd ™ p—s /o) ALy
TEVESL Juee 8y TANS
> So@\ =
%8
TN |4 QHLZY3dIA ASe 4noLy
o [ 8 - e =
42 %.A [o)se]
324N0Ss a4
Huge A0Z 4100T ~ L
4\ ES) » 1NOD [© aNe
iT 44— OdINOD
e
o (3]
Mee ¥g | 0T
AT 180d MT AST BUSZ 300Ia
9 aan
a Nivya 8.a
=] TOLdO T X
2ane - ¥ 2232 an 0 e ,
- \OZ 4n00T H
Q
owmu =] 210
289 VN 26dL G
aan iy Tano By
= = udooA
7| GNo quzz 9
LNOA
NIA 33
n
VOST[ISdLS 961
2aND n VOSTISdLS V0SYTSdlS VOSTTISdLS
INIOd 1S3L A
AS 4
05dL sa Lo va Aaa A
2aND 9T ™ZT
— ]
s ‘
T5dL Tans
INIOd 1S3L 2 s T le— o
oLy
o MT AST RUSZ300Id W, .
o v.a o) VZOTHLLS 410
D 9ET-ONd
295 90A <} <4 7 1
26Td . . . <1 snan
za - 9

ano
1NOA
NIA

en

DocID027960 Rev 4

8/11




Schematic diagram
Figure 7: STEVAL-ISA172V1 circuit schematic: communications
DC-DCUSART1_RX

STEVAL-ISA172V1
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Revision history

Table 1: Document revision history

Date Version Changes
18-Jun-2015 1 Initial release.
26-Jun-2015 2 Updated: Features on the cover page.
29-0ct-2015 3 Updated: STEVAL-ISA17_2V1 circuif[ schgmatic: secondary MCU and
STEVAL-ISA172V1 circuit schematic: primary MCU.
29-Jan-2016 4 Updated: Figure 3: "STEVAL-ISA172V1 circuit schematic: phase shift

DC-DC converter".
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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. 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.

© 2016 STMicroelectronics — All rights reserved
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