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STEVAL-IHMO023V3

1 kW 3-phase motor control evaluation board featuring L6390

drivers and STGP10H60DF IGBT

Features

e Minimum input voltage: 125 VDC or 90 VAC
e Maximum input voltage: 400 VDC or 285 VAC

¢ Input voltage range with applied input voltage
doubler from 65 VAC to 145 VAC

¢ Voltage range for low-voltage motor control
applications from 18 VDC to 35 VDC

e Possibility to use auxiliary +15 V supply voltage
e Maximum output power for motors: up to 1 kW
e Regenerative brake control

e Input inrush limitation with bypass relay

e + 15V auxiliary power supply based on buck
converter with VIPerl16

e |IGBT power switch STGP10H60DF in a TO-
220 package - compatible with other ST IGBTs
or power MOSFETSs in the TO-220 package

e Fully populated board design with test points
and isolated plastic cover for safety

e Motor control connector for interface with the
STM3210B-EVAL board and other ST motor
control dedicated kits

e Tachometer input
e Hall/encoder inputs

e Possibility to connect BEMF daughterboard for
sensorless six-step control of BLDC motors

November 2014

Data brief

e PCB type and size:
— PCB material: FR-4
— Double-sided layout
— Copper thickness: 60 um

— Total dimensions of board: 127 mm x 180
mm

e ROHS compliant

Description

The STEVAL-IHM023V3 evaluation board
implements a 1 kW three-phase motor control
application featuring L6390 high and low-side
driver and the STGP10H60DF IGBT. The
evaluation board is an AC-DC inverter that
generates a three-phase waveform for driving
two- or three-phase motors such as induction
motors or PMSM motors up to 1000 W, with or
without sensors.

The STEVAL-IHM023V3 is a universal, fully
evaluated and populated design consisting of a
three-phase inverter bridge based on
STMicroelectronics’ 600 V IGBT STGP10H60DF
in a TO-220 package mounted on a heatsink, and
the L6390 high-voltage high-side and low-side
driver featuring an integrated comparator for
hardware protection features such as overcurrent
and overtemperature. The driver also integrates
an operational amplifier suitable for advanced
current sensing. Thanks to this advanced
characteristic, the system achieves accurate and
fast conditioning of the current feedback,
addressing the typical requirements of field-
oriented control (FOC). The board has been
designed to be compatible with a single-phase
mains, supplying from 90 VAC to 285 VAC or from
125 VDC to 400 VDC for DC voltage. With
reconfiguration of the input sourcing, the board is
suitable also for low-voltage DC applications up to
35 VDC.
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For further information contact your local STMicroelectronics sales office.

www.st.com
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STEVAL-IHM023V3

Figure 1. STEVAL-IHM023V3 circuit schematic (1 of 6)

Schematic diagram
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Schematic diagram

STEVAL-IHM023V3

Figure 2. STEVAL-IHM023V3 circuit schematic (2 of 6)

€0SLONY
AN
ASel qdook
"O'N [ 41 00t ANS8+OSSAZE
o ckd = — 6d VO0TIHLLS W
+ 8a
6L0 BLD
AGH < !
A€9Y/HAT0L = _— _-— HiZz 21 l—\> 0s/ | .
80 F[u 0ok 4u 001 4L [7ON
L0 ' 90 ¥ 910 |80t I~
anN® VOOHLIS W anoo S5 8 "
ASEt <t >1{Lno NI g D> A g+ 9a 1 8 5883 Vﬂ>omv\u_ €e
4u 0ce N |4 2] ~aos | F [«]Ke)
~ €2210S H1€ESLLHLaT 1N 70 |y (810 [21d A2 et
OIoPRA €l _H_ olozL gl EEEE
o oLy 64 S Jafatata)
Aot A 1S 8H _mE >
- M € Jeaul| A €6+ —1 ¢ 19UBAUO0D Yong \AAAS Lma_V
aioHadiA en Hizy 11 "N
Ja|gnop_abe}jon
A o O =
PEM
Juol I_I qv_m.n_””_ A
60 24 [ | A 0se/dm 089 1 00k ]
B0zl Sd ~ 94 ZA/HU LY
~sng Co>—11 * %
abejjon~sng €0 L0dNI
Nx@m_u 0S5+
WTI4rerLve Y 0Lp 400k L
2a vy €y 1-3SNd Hd &
0101 W PPA = 14
- .
O 0Ly A 0seid omm\ Y 00L CA/duU L'y LHA diN3L v 529 W
cd No+ d 10 1a + g Aejel v “Aejel
sng+ <t . 5

abeyon"sng Da

8bpliq yim ped indu

3/9

DoclD027120 Rev 1




STEVAL-IHM023V3

Schematic diagram

Figure 3. STEVAL-IHM023V3 circuit schematic (3 of 6)
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Schematic diagram

STEVAL-IHM023V3

Figure 4. STEVAL-IHM023V3 circuit schematic (4 of 6)
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STEVAL-IHM023V3

Schematic diagram

Figure 5. STEVAL-IHM023V3 circuit schematic (5 of 6)
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Schematic diagram

STEVAL-IHM023V3

Figure 6. STEVAL-IHM023V3 circuit schematic (6 of 6)
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Table 1. Document revision history

Date

Revision

Changes

04-Nov-2014

1

Initial release.
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STEVAL-IHM023V3

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.

© 2014 STMicroelectronics — All rights reserved

3
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T Life

Hu1Boe NapTHEPCTBO

000 “/1aiipINeKTPOHUKC” “LifeElectronics” LLC

MHH 7805602321 K 780501001 P/C 40702810122510004610 ®AKb "ABCO/IOT BAHK" (3A0) 6 2.CaHkm-Ilemep6bypee K/C 30101810900000000703 EUK 044030703

KomnaHus «Life Electronics» 3aHumaemcsi nocmaskamu 351€KmMpPOHHbIX KOMITOHEHMO8 UMIOPMHO20 U
omedyecmeeHHo20 rpouseodcmea om npoudeodumernel u co ckrnados KpyrHbix ducmpubbomopos Esporibi,
AMepuku u Asuu.

C koHua 2013 200a KoMraHusi akmueHo pacwiupsiem fuHelKy MocmagoK KOMIOHEHMO8 0 HarnpaeneHuo
KoakcuarbHbIl kabesb, Keapuesbie 2eHepamopbl U KOHOeHCcamopbi (KepaMuyeckue, nieHoYHbIe,
3neKmposiumuyeckue), 3a cuyém 3akntoyeHuss ducmpubbromopcKux 002060p08

Mbi1 npednasaem:

o KoHKypeHmocnocobHbie UeHbl U CKUOKU MOCMOSIHHbIM KITUeHmMam.

e CrieyuarsnbHbie ycrio8usi 07151 TOCMOSIHHbIX KITUEHIMO8.

e [lod6op aHarnoeos.

lMocmaeky KomMrnoHeHmMo8 8 ftobbix obbemax, y0oernemeopstouUx eawum MompebHoCMSsM.

lpuemnembie cpoku nocmasku, 803MOXHa yCKOPEeHHasi mMocmaska.
Locmaeky mosapa & ritobyto moyky Poccuu u cmpaH CHI™.
KomrinekcHytro nocmasky.

Pabomy no npoekmam u rnocmasky obpa3syos.

®opmuposaHue ckiada nod 3akaszyuka.

Cepmucgbukambl coomeemcmeus Ha rnocmassnseMyro npooyKyuUto (Mo XenaHu KueHma).
o TecmuposaHue nocmasnsemMou npodyKyuu.

e [locmasKy KOMMOHEHMOo8, mMpebyruux 806HHYIO U KOCMUYECKYH MPUEMKY.

e  BxodHoli KOHMposib Ka4yecmea.

e  Hanu4yue cepmugpukama I1SO.

B cocmaee Hawel komnaHuu opeaHu3oeaH KoHcmpykmopckuli omderst, npu3eaHHbIl MomMozamb
paspabomyukam, U UHXEHepaM.

KoHcmpykmopckuli omOen nomoaaem ocyujecmseums:

Pezaucmpauuro npoekma y npousgooumersisi KOMIOHEHMOS.

TexHu4eckyro no0depXKy rnpoekma.

Bawumy om cHaMuUs KOMroHeHma ¢ npoussoocmea.

OueHKy cmoumocmu fpoeKkma ro KOMIOHeHmam.

U3ezomoerneHue mecmosol rnnambl MOHMaX U ryckoHanadoyHbie pabomeil.
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