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STEVAL-ISV003V1

250 W microinverter for plug-in PV panels demonstration board

Features

Input voltage range from 20 V to 40 V

Output voltage 230 V AC, 50 Hz

Grid connection algorithm and MPPT capability
Digital control section managed by the STM32
Reactive power management

RS-232 for communication

RoHS compliant

Description

The STEVAL-ISV003V1 is a demonstration board
which implements the microinverter concept and
is designed to optimize the power production of
each single solar panel by means of DC-AC
conversion. The conversion system is capable of
both grid synchronization and maximum power
point tracking (MPPT) thanks to the use of an
advanced control algorithm implemented in the
32-bit STM32 microcontroller. The MPPT function
is based on the perturb and observe (P & O)
concept which seeks the best operating point of
the panel, thus maximizing the energy produced
under any environmental condition. The grid
synchronization algorithm has the advantage over
standard solutions of a decoupled control of
active and reactive power. The STEVAL-
ISVO03V1 demonstration board uses a high-
frequency (HF) isolated DC-DC converter with
interleaved current and an optimized full-bridge
DC-AC inverter. The typical solar panel voltage is
first stepped up to about 400 V and then
converted into AC to create a sinusoidal output.

An LED display provides a user-friendly interface
for the end user which allows the monitoring
and/or modifying of some of the main operating
parameters. Two modes of operation are available
and can be selected to allow either open-loop
operation or closed-loop operation in
synchronization with the grid.
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Data brief

STEVAL-ISV003V1

In open-loop mode the sinusoidal reference is
created internally by means of a standard lookup
table, while in closed-loop mode, a sinusoidal
voltage feedback which is proportional to the grid
voltage is used. This system can be connected to
a 50 Hz network (STEVAL-ISV003V1) and to a 60
Hz network (STEVAL-ISV003V2), based on local
requirements. The RS-232 interface can be used
for serial data transfer of specified voltage, current
and current signals.

Doc ID 022334 Rev 3 112

For further information contact your local STMicroelectronics sales office.

www.st.com


http://www.st.com

Schematic diagrams
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Schematic diagrams

Figure 1.

Isolated interleaved boost converter
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STEVAL-ISV003V1

Schematic diagrams

Figure 2. Power supply section-15V
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Figure 3. Power supply section -5V
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Figure 4. DC-DC drive section
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Schematic diagrams

STEVAL-ISV003V1

Figure 5. 5V isolated
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Figure 6. PV voltage sensing section
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Schematic diagrams

STEVAL-ISV003V1

Output AC line filter

Figure 7.
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Schematic diagrams

STEVAL-ISV003V1

Figure 8. Output current sensor
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Figure 9. AC line current sensing
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Schematic diagrams

STEVAL-ISV003V1

Figure 10. Vgyt sensing section
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D[0-15]

D[0-15]

32 bit MCU-STM32F electrical schematic

Schematic diagrams

Figure 11.

AM10204V1

o
ano  ano = ONOUNSANOGNOAND
T «,NPHMN@HN(Q«N&BN(U
a0 44001 JTOT 00T o4 4u00
ano L
6110 uo
TANS0090dLHTE o
o == === =
an | sodmolatsomoforo
4U004 T 0L 4u00! dogs | ddfprdderdderddr | dost
EAE ﬂ
ano P
T ano
= EAE
13834
zg Ly 0SS OO e
€a gz 2 8 2065566666848
£ > 28 00555555588
NMOQ-AIN >> 69
30N_OWSH
IMN ONSS o
o1
g
Lo, LN o [ESSFEMEAG (A5 ene
sia S uzannr
06¢ "
- e60, 402
1007050 m
w TA6556
g
Ta
N0
B3 NI3S0
a2103NN00 10N | s¢
01008 ;201
01 200y ano ano
0 sory = =
10726080610
= 260504104 [ B
sq AL UNVE LSS €154 6o 4901 4do
I it 2154 aod T e o soy
£ 019d - ova ov. + +
50 60 [LLL 604 o 26050 510d 1 || || 2 NI 26950 #70d
1] 80d | B FHO BAIL 60d ood
0Ly 10d €HO 8L 80d 194 2189226
7o 9137€0L42ENLS 894 2 ol fog 59a o
zia 5 34 e THD Gl 004 204
L5100 vod L& SUNI €100V §0d BVLION SNE OaY
oM >—37 0dd £0d IOVLTOA 13NV 0QY
X 20d L& N3HHNO TINVA D0V
S 2 1od | e1I0A ST OV
[T parw B OLNI €2+0QY 00d ussino eurt oy
jomTa g
fomra et sigd |
PORETH e rad[9L o
jomr T ciad
jomal b z18d NIRD TAIL > o180 we evoo
1z o1dd Ligd 5va) 318VN3 218d =
Sz i o18d —TovO) ONAS Liga
X 6% | zLdd 68d | 69 (oval ovaioiad T
w05 eldd 8ad | Qv I
o s8d TS L Fvvan maS ] enco—=
fomr-n s 5 3
k S84 [Cog XL ILwvsn o8 T e e
vad sl Sad suL
094 cad
=X — 1999 cad MS/OaL
¥ 208 e 11608 7ad o
%18 | eod o0ad [ L NEHD BWIL L8d el AL
o e 03 €O BN 08d b0
aal soa sivd a
%06 190d siva SVIrEiva A oL
. 5 s0a civd
NOLLNG AN NSO IS 0926 | 604 ohv [0 ovArEa IOHSISHL
NOLLNG 250 894 6 | gog o
Svzit oiod 0w oW
S¢Szt | 1iod 6vd [ 20L o (37)
3N ons4 azi| 7194 ava [LoL
LHOIEASA 73N OWS3 219d £19d 1vd |00k 2531 1HO PAIL < Tova) NIvava ane
L431AD 719d 9vd < Jovd ISON T1dS 2vd = ENOD
an-A siod svd <7 (ovarnos
dN-A3YS19d zel pvd [ L < wd
eva [0 T
ova [ T GIVE ¢
1vd [ oo aviutHo SNLovd €
. [FEICAERNLZ] T
iov
amiovd | THD ZNIL 0V > wme or
o

Doc ID 022334 Rev 3

8/12



STEVAL-ISV003V1

Schematic diagrams

Figure 12. DC-AC section driver

DC-AC Drive section
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Figure 13. PV current sensing section
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Revision history

Table 1. Document revision history
Date Revision Changes
07-Oct-2011 1 Initial release.
11-Oct-2011 2 Minor text changes on cover page.

12-Nov-2012

— Added: Figure 12and 13

— Minor text changes throughout the document.
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Please Read Carefully:

Information in this document is provided solely in connection with ST products. STMicroelectronics NV and its subsidiaries (“ST”) reserve the
right to make changes, corrections, modifications or improvements, to this document, and the products and services described herein at any
time, without notice.

All ST products are sold pursuant to ST’s terms and conditions of sale.

Purchasers are solely responsible for the choice, selection and use of the ST products and services described herein, and ST assumes no
liability whatsoever relating to the choice, selection or use of the ST products and services described herein.

No license, express or implied, by estoppel or otherwise, to any intellectual property rights is granted under this document. If any part of this
document refers to any third party products or services it shall not be deemed a license grant by ST for the use of such third party products
or services, or any intellectual property contained therein or considered as a warranty covering the use in any manner whatsoever of such
third party products or services or any intellectual property contained therein.

UNLESS OTHERWISE SET FORTH IN ST'S TERMS AND CONDITIONS OF SALE ST DISCLAIMS ANY EXPRESS OR IMPLIED
WARRANTY WITH RESPECT TO THE USE AND/OR SALE OF ST PRODUCTS INCLUDING WITHOUT LIMITATION IMPLIED
WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE (AND THEIR EQUIVALENTS UNDER THE LAWS
OF ANY JURISDICTION), OR INFRINGEMENT OF ANY PATENT, COPYRIGHT OR OTHER INTELLECTUAL PROPERTY RIGHT.

UNLESS EXPRESSLY APPROVED IN WRITING BY TWO AUTHORIZED ST REPRESENTATIVES, ST PRODUCTS ARE NOT
RECOMMENDED, AUTHORIZED OR WARRANTED FOR USE IN MILITARY, AIR CRAFT, SPACE, LIFE SAVING, OR LIFE SUSTAINING
APPLICATIONS, NOR IN PRODUCTS OR SYSTEMS WHERE FAILURE OR MALFUNCTION MAY RESULT IN PERSONAL INJURY,
DEATH, OR SEVERE PROPERTY OR ENVIRONMENTAL DAMAGE. ST PRODUCTS WHICH ARE NOT SPECIFIED AS "AUTOMOTIVE
GRADE" MAY ONLY BE USED IN AUTOMOTIVE APPLICATIONS AT USER’S OWN RISK.

Resale of ST products with provisions different from the statements and/or technical features set forth in this document shall immediately void
any warranty granted by ST for the ST product or service described herein and shall not create or extend in any manner whatsoever, any
liability of ST.

ST and the ST logo are trademarks or registered trademarks of ST in various countries.

Information in this document supersedes and replaces all information previously supplied.

The ST logo is a registered trademark of STMicroelectronics. All other names are the property of their respective owners.
© 2012 STMicroelectronics - All rights reserved
STMicroelectronics group of companies

Australia - Belgium - Brazil - Canada - China - Czech Republic - Finland - France - Germany - Hong Kong - India - Israel - Italy - Japan -
Malaysia - Malta - Morocco - Philippines - Singapore - Spain - Sweden - Switzerland - United Kingdom - United States of America

www.st.com
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