574

STEVAL-ISV003V1

250 W microinverter for plug-in PV panels

demonstration board

Features

Input voltage range from 18 V to 45 V

Output voltage range from 110 V to 240 V AC,
50/60 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 monitoring and/or
modifying 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, proportional to the grid voltage,
is used. The system can be connected to either a
50 Hz or 60 Hz network, depending on local
requirements. Finally, the RS-232 interface can be
used for serial data transfer of specified voltage,
current and current signals.
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Schematics STEVAL-ISV003V1

1 Schematics

Figure 1. Isolated interleaved boost converter
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STEVAL-ISV003V1

Schematics
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 selection
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STEVAL-ISV003V1

V-bus sensing

Figure 5.
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STEVAL-ISV003V1 Schematics

Figure 6. 5V isolated
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Figure 7. PV voltage sensing section
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STEVAL-ISV003V1

DC/AC topology: mixed-frequency inverter

Schematics
Figure 8.
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Schematics

STEVAL-ISV003V1

Output AC line filter

Figure 9.
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Schematics STEVAL-ISVO03V1
Figure 10. Output current sensor
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Figure 11. AC line current sensing
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Schematics

Figure 12. VOUT sensing section
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STEVAL-ISV003V1

Schematics

32 bit MCU-STM32F electrical schematic

Figure 13.

o
aNo  ano = N N
T T qmnHNm MNEQNEBNrU
i oot feero
ano 8110 U004 F0UT FFO0R 00 4400 T
61 = g1
HuoL )
TNS0099dL I8 e
. oo
a1 = === = = =
Zilo or o lmodor o
o0ijasofor
_ dog1 | dderdderddeicder T cos
ane 1w M T
= 121 2
T ano
1 e ano e ane
H Juol Aﬁ ﬂ 1353y
ene
b Rl g8 RE[ERRBRESER B8 ie[zl2i2[s/e B[Rk
1 § 23 38 55555555558 35338335335 g
Ei} 0gd 10d g RE 838 58888588558 B6,606666566 T
€Q 1ad S zad = T > PIOOEORORNOR 2geeNonaun
NMOG-ABY =e 1 w0
30N_ons4
IMNONSA dosy
oL
g 159N | ! L
z 3538 (ra ee
ia £ uadnne
sia o6t
- £60,
1N070S0 {— o550 J>\<|In‘m:K =
0q 710d siad = zung
ta shad NI"0sO A,
03d € NIOSO 260"
o3d 7 ey G3LD3NNOO LON by
o 13d 2| o5 01008 [0 AN
£3a 23d €3d Ao zovy ane ane
€3d s ¢ fp3d 0 90y = =
fommn Fo -
] oad 1N0726050°610d |-~
13d NI 280501 0d 1 1
54 34 VL LNY-£10d ol o1
63d 2104 160 60 0 s
0134 shod AN
mm“ s N0 2080 5r0a + | |[Z "N zeoso viod N
£13d 8d 1880220 20928
[ i3d 224 LA
i si3d 9L37E0L4ZENLS B
v2d
<10l TN 2100V 504
M —>53g o] 3 29 TIN T2100v£0d
o e ZINCEzL0av 2od
o LINITEZLDQY LOd
< ead 024 OLNI€2+00Y 00d
fomia o
o P
JoRI i siad
JomI i o
X—g=— 84d
%0¢] 63a eNoD
jomu
foma v} T
Jomim 2ty z
ORI v 3
JomE betev] o
jomica v
094 Fgmr——gz] 09 A Tu3annr
x5 1od 11008 7ad 14
X7 d NEHO BT Lad vL ©
X551 €9 £HO EALL08d e
2 you o
oI
3061 904 ivd ETIEITE] noMSHOL
16 £1vd [00F DVL[ pive IOMS/SIL
HAUNTOAZ - 76 L2 Ziva [0 OVLF EIVd
NOLLNg ¥3S| NoALhaaan sd g6 B Livd [FOES
Serer] 69d 0L
i3 Fe oivd oivd
£ zor ova
St ] 100 ovd [0 5
- X021 7100 gva (10 W
V3N NS viam V4 [00E 29T THD UL <Jova) Niviva
LHOR AT THOR A £15d B2t | prog ovd [ £ o 1SON 1S 2vd
LA 1331AB1 719d 62l | grog svd <] (ova)>nos
dN-AZ 610d ZT wd [ g
£vd
2vd .
W Qs A3y
animovd
m

AM10204V1

Doc ID 022334 Rev 2

10/12




STEVAL-ISV003V1

Revision history

2

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.
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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.
© 2011 STMicroelectronics - All rights reserved
STMicroelectronics group of companies

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

www.st.com
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