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EVLSTNRG-1KW

1 KW SMPS digitally controlled multiphase interleaved converter

using STNRG388A

Features

¢ Digital controller: STNRG388A

e 3-phase interleaved DC/DC architecture

¢ Full load power: 1000 W (scalable up to 3 kW)
o Efficiency: more than 94% from 10% to full load
o Peak efficiency: 96.5% at full load

¢ Stand-by consumption: 425 mW

¢ Input voltage range: 350 + 420 V dc

e CC/CV output regulation

e Output voltage regulation: 133 V

e Output current regulation: 7.5 A

e Maximum output current for each phase: 2.5 A
¢ Modular power and control board

May 2015

Data brief

Description

The EVLSTRNG-1KW evaluation board is
intended for evaluating the STNRG388A digital
controller in offline power conversion applications
such as EV battery chargers, UPS and industrial
power supplies.

The architecture is based on a multiphase
interleaved DC/DC converter using the half bridge
SAB (“Single Active Bridge”) topology supporting
more than 1000 W of power.

The interleaved topology balances the power
through 3 parallel stages. Also, the solution
delivers high efficiency during the whole load
range by enabling one, two or three stages
depending on the load.

The STNRG388A power conversion dedicated
peripherals (SMEDs) offer the flexibility to drive
the interleaved power stages while guaranteeing
the correct phase realignment during the
activation and deactivation of each stage.

Thanks to the digital core of the STNRG388A, it is
also possible to monitor, control and debug the
EVLSTRNG-1KW board via a convenient
HyperTerminal control.
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For further information contact your local STMicroelectronics sales office.

www.st.com


http://www.st.com

EVLSTNRG-1KW

Schematic diagrams

Schematic diagrams

Figure 1. Power board schematic diagram - power section and feedback
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Schematic diagrams

EVLSTNRG-1KW

Figure 2. Power board schematic diagram - auxiliary supply and protections
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Schematic diagrams EVLSTNRG-1KW

Figure 3. Power board schematic diagram - connector to control board
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Figure 4. Power board schematic diagram - gate driver subcircuit
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Schematic diagrams

Figure 5. Control board schematic diagram

EVLSTNRG-1KW

0L dINLS NId 6 dI¥LS Nid 0L dINLS NId
8¢ oL 6L oL
L€ 6 _ _ 6 6
o¢ 8 S dIMIS NId B _ o o
Ge ] ¥ dIMLS NId J J
e 9 2
£¢ S 8z S S S
ZENId v ZNid 3 £ZNId v d v INId b
_ L€ £ 4 € 44 [ [ ] )
ING) 0¢ z 5z z ¥ z Z €
[ L vZNId P 0ZNId P ZNId L LNId L
502" 020 5020 5021
ane
doot doot doot doot aoovl—l aoorl—l doot aoEI_l
€220 2220 1220 0220 6120 8120 1120 9120
ano
EEIA AN » 41 18vn
19287500 voer
EEIE NANE] V8BEOUNLS
A NN o 2 Xg Tavn € N/
POC2 00 (oINIOQY 2 2
€922\ 00 e ] | S =
VINIOQV > )
N@N%Moo £ ] [zIN1Dav 2
£ H00 - % | [eINIDQY 51001dO EE———"
v ane st | (yINIDaY Hl001dS |Gk [T XL Lavn z
4 mm Ez_oo.q ujosO3SH/I9S_0z1/[€]001dD _m wm
NQOOS eps
oo | coo | oo | o] o] HERRY  TOREARS
— - - - Ie = £z X IMV( €ZNId
5120 7120 €120 2129 :Nol_l XL LVN0I001dD o — = VN ZeNId
[0lddD
mmwﬁm% 82 | [11ddO [sJnmd/Is]ioldo .
TR NN LZ | £dND [PInmd/lr]Lo1dD |8 8NId £5¢¢
oo M0 92 | [zlddO [elnmd/lgliolde |2k oL
foe” ™ Vg0 SZ | [elddO [ZINmd/[2]1oIdD (8L 6L
< d vz Es_;& 1ioido 12 w
VOSNGS SINIDIa 0INMd/Iol 0149 X INId 4/ WIMS
o —re A q
TENETSZRNE gy [ g 1 Eniena T T aNo<t c
ZENId 6723 =0 It 8y 40 ved _ 9 | [JINDIa 6  6NId WIMS Z
PR ANAE S 9t 0 ved v aNo £ | wo-00o/l0INIDIa < LNOA \_TVozw H0 ved X
PENIJ Gver g0 o iy g rrey d z 5 [S] €l SINId €oer
GeNId eved =0 Iy v d b S) = 4nL 0Lzo
9eNId 0veY 50 e O g €2 > o
LENId 8ECH ] /S Qe o 262 N Lozn 20N
%. I OEe 0 e | Coe WO\ NGegd 8 =
VENI PECR 0 ep e ENANEEE N | ane
S2N MEEO L ze 0 lecy A
ZeNId0EER 0 67 | 0¢ NN A2 6ZNId| LLNId aN
8ZNId 8¢cH 40 . | 8z d 1ccd NI S
6ZNId 9ced &0 oz | |az d ccH 0eNId
LLNId PZ2d =0 e NN TAE] JuoL ¢ lasaw
YINIdzzed ] L Z g 122 GLNId L0zd
|ZNId 022Y ] m 0 NN TEAY 6020 ﬂ K
02 S| 0 m QL 0 4]
[¥ g 40 al al g 9 ZZNId ano Us3y
SINId S| 40 el Pl S| vicd ZLNId
d d0 Ll zL d d L £
ZNId 602 =0 6 0L Y AT VOOA  DOA
[¥4% o / ) S v0ZH
B6LNId €02 d0 g 9 0 d GNId aNo aNo
I 177* GNNS () A Y 0 g vaNe v ane ans ane
TaIg 202 Va0 . Z =0 3 INId
odo-t6e-s¥  [050-168-SM
zozr 4uooL | 4uooL 4uooL | 4uooL ani any
8020 1020 9020 5020 ¥0ZO €020
ToT =™ T™T
1ZNId A
0zZNId ON |_| AL |_|
ozwA|_ _|.v ano 1021
- 2 T ) VOOA 50A
wu gozo wruUTozx wu 1020
Lozr
20A

5/7

AMO03950

DoclD027882 Rev 1




Revision history

EVLSTNRG-1KW

Revision history

6/7

Table 1. Document revision history

Date

Revision

Changes

14-May-2015

1

Initial release.
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EVLSTNRG-1KW

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.

© 2015 STMicroelectronics — All rights reserved

)

DoclD027882 Rev 1 717




