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STEVAL-7BIDIRCB

Data brief

7 kKW bidirectional AC-DC converter for ESS and industrial charger, full SiC-based

The picture shown is for illustration purpose only.

Actual product may vary depending on buyer's selection and availability.

Product summary

7 kW bidirectional
AC-DC converter
for ESS and
industrial charger,
full SiC-based

Automotive-grade
silicon carbide
Power MOSFET
650 V, 40 mOhm
typ., 30 Ain an
HU3PAK package

Mainstream Arm
Cortex-M4 MCU
170 MHz with 512
Kbytes of Flash
memory

Galvanically
isolated 4 A single
gate driver for SiC
MOSFETs

Automotive 38 V,
5 W synchronous
iso-buck converter

Automotive 38 V,
1.5A
synchronous step-
down switching
regulator with 30
WA quiescent
current

Applications

STEVAL-7BIDIRCB

SCTO040HUG5G3AG

STM32G474RET6

STGAP2SIiCSN
STGAP2SICSAC
STGAP2SiCSANC

ABG986ITR

ABI86F3V3
ABIB6F5V

Battery Storage
Systems for Home

On Board Charger
(OBC)
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Features

. Open-frame power density: 4 kW/I (66 W/inch?3)
. Cooling: natural air convection

Electrical Specifications

. AC voltage range: 90 — 265 Vac

. AC line frequency range: 47 — 63 Hz

. DC side max current: 9 Adc
. AC side max current: 32 Arms
. Input max power: 7.2 kW

. DC voltage range: 550 — 850 Vdc

. THD < 3 % and PF > 0.99 at full power

. Switching frequency of PFC: 65 kHz

. Resonance frequency of CLLC: 200 kHz
. Peak efficiency: 97.1 %

Description

The STEVAL-7BIDIRCB is a solution for a 7 kW bidirectional charger, consisting of
two stages:

1) bidirectional three-channel interleaved totem pole PFC working at fixed frequency
in continuous conduction mode (CCM). The three-channel interleaved PFC
architecture guarantees the highest efficiency in a wide load range.

2) bidirectional resonant full bridge CLLC with synchronous rectification. The CLLC
uses frequency modulation to regulate the output.

The two stages are digitally controlled by two STM32G474RET6 microcontrollers that
are mounted in a single control card.

The power stage is fully composed by ST's SiC power MOSFETs, driven by STGAP
SiC dedicated gate drivers with galvanic isolation. Thanks to a modular system
architecture in combination with the HU3PAK package, a power density of 4 kW/l is
achieved.

The PFC operates at a switching frequency of 65 kHz and the CLLC operates at
variable frequency from 130 kHz to 350 kHz.

Thanks to the excellent switching performance of the SiC GEN3 and its Rds(on)
temperature stability, a peak efficiency of 97.1 % is achieved in charger mode.

The solution is also suitable to implement a solar integrated ESS, thanks to provision
for MPPT stage connection.

www.st.com

For further information, contact your local STMicroelectronics sales office.


https://www.st.com/en/product/STEVAL-7BIDIRCB?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB5164
https://www.st.com/en/product/STEVAL-7BIDIRCB?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB5164
https://www.st.com/en/product/SCT040HU65G3AG?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB5164
https://www.st.com/en/microcontrollers-microprocessors/stm32g474re.html
https://www.st.com/en/power-management/stgap2sicsn.html
https://www.st.com/en/power-management/stgap2sicsa.html
https://www.st.com/en/power-management/stgap2sicsan.html
https://www.st.com/en/power-management/a6986i.html
https://www.st.com/en/power-management/a6986f.html
https://www.st.com/en/power-management/a6986f.html
https://www.st.com/en/applications/energy-generation-and-distribution/battery-storage-systems-for-home.html
https://www.st.com/en/applications/energy-generation-and-distribution/battery-storage-systems-for-home.html
https://www.st.com/en/applications/electro-mobility/on-board-charger-obc.html
https://www.st.com/en/applications/electro-mobility/on-board-charger-obc.html

‘_ STEVAL-7BIDIRCB
,’ Schematic diagrams

1 Schematic diagrams
Notice: These schematics are for illustration purpose only. Actual product may vary depending on buyer’s selection and
availability.

Figure 1. STEVAL-7BIDIRCB - Power board (1 of 5)
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Figure 2. STEVAL-7BIDIRCB - Power board (2 of 5)
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Figure 3. STEVAL-7BIDIRCB - Power board (3 of 5)
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Figure 4. STEVAL-7BIDIRCB - Power board (4 of 5)
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Figure 5. STEVAL-7BIDIRCB - Power board (5 of 5)
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Figure 6. STEVAL-7BIDIRCB - Control board (1 of 2)

20
B2GATRETS

von v A
oo
o - voar
N 202 0
[VREF+ VB3A| €227 6000hm@ 100MHz.
.«
vomn s s
M ] o000ne ESH
e i 351
4 Vs
Tow
leoss
a0 con Im mr:[\ur i I T
ANALOG INPUTS s
e
wais cours neiabe: e s
i i
Resonast ouy o cours Sccontary Cureat Sensing Apctz worawt vine
00 ca 20
fooope
T T
ono o
a0 Avetz woicowrs a0
R234 100 ? R23S 1k
Kesonant cun sec

COMP4_INPIADC3 INI2OPAMPY VINP

Vous Sensing

ca0
1000pF

AZGND
21 Abci2 i
R Ik R239 10
Vbsttery Sensing ADCI2 INSICOMP3 OUT Primary Cument Sensin
Lza
c2a2
1onF Ew

AN

ESD PROTECTIONS

SWD & USER COMMUNICATION CONNECTORS

w02
STRGH7ARETS
Avci2 w1 o |
DT TP ATV ADCI2 7ICOMPS 1P
10f2 PC1 L ADCIT N COMPIOUT
ol PC2m FAULT LED
=ik [
Tl PC4 5 D NI TOPAMPZ VINM
FAN ENABLE CLLC pas [ .
COMP2 INPADCE T A6 oo —0
Fo [
HRTM PTG Faut ocP ses
—is|PAl0 PCI0 oc
FuxCTION LD [ Pl
W H S -
SO res
i Persoscst N
FDCANS TSI NSSTDCRGTX Als PCIS.0SC32 OUT DIIE IR e
COMPA INP/ADCS N1ZIOPAMP2 VINP ss o
FNABLEZ CLIC D2
c, 11} AN3 RX 5 |PB2 .
FDCAN3 | SPIL SCKIDC PFI1-0SC_OUT
i
USARTI TX TSe |PBS
R o UARTS XML
2l RNECT SCUUSARTI R
FDCANT TXICT SDATUSARTS TX -BOOTO
ARt PotoNRST
T
CLLC_PWM HS1 152 S ~ ARTIM CHCT 1
CLLC_PWM [ST HS2 S HRTIM CHC2/TIMI_CHIN 2
"COMP_SR2 OUT "
TP223 a1 |PB
i
LEDs
o
BT O RAT <
LED BLUE
G
K26 o0 D206
sTATUS 18D A e
D GREEN =
o
R o0 Dy
FAULT LED A 7 C
REDLED
G
R0 o0 o
ERROR 16D A g c

LED YELLOW

e =
D29 m |
2B | |ofEfgle] 17
swoo_4 3 FDCANI_RXICI_SCUUSARTS RX 224 £ |c|(2|
SEE el
swew | 2B [sEfE[zk]
NRST | FDCANI TXIZCI SDAUSARTS TX EREHHES
ST V3 & Adspier CON
GND 1205
Spitin20-0s
won w00
ST RETe Shzoimrete
vo»
R0z o
- o oo i oen e : o
2 [ cary 102 rei
© ' T n PC2
iy o o
15 voon VRN res
Y Zibort
ooy o v
TS ver
T PC8
T2 PC:
(153 rcio
5 I [y I S—
w20 Swho 2 Pt T
ws o Sweik reoseh R TR
HORT FDCANS_TX}) Pt g L —
20 u s
e L ——CT
ing T
. N - 3 rro-0sc N GG ———
FDCAN RS T PrI-0SC GUT
AWt
Tib
R0 10k RETAY
nooT0
L2 st
- PGIONRST el
Tt
TD G !
oT 2
IN_TOT T 3
W
I
g
CLOCK 2
Fi= 1.5 kiz Fe=72.38 Hz Fi= 15.92 kiz Fi=28.4 kHz s [ F=7.24 MHz Cuw
L apc R, a0k AL —
KRN o
vaen L1 e K215, o 0k AL ot
A RRA [RE.
L1 ave RN RPEAIL —— ot
" zlE ke 2 2 le
s e SEEE S EE
ac ¢ E: = =
Soni Feont Feost Feont Rl
s o
Iuwum == (= (=
5 A A
A
A

TP 202082050206

A reaEe2e a2

1203
2PHIR20-UA

vop
R200 680
) A g C LD ¥
D210 LED YELLOW
R201 680
) A g C LEp &
D201 REDLED
R203 680

| A g C 1D G

D202 LED GREEN
A gy MUY s

D203 LED BLUE

1200

SWDI0 4

¢
e
¢

SWeLke

200

e

TEMP

0T
STIM0WSTF

page 6/13




STEVAL-7BIDIRCB

Schematic diagrams

DB5164 - Rev 4

Figure 8. STEVAL-7BIDIRCB - CAN module
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Figure 9. STEVAL-7BIDIRCB - Auxiliary power supply

.
12V 3500
5V Con 1X8P254D90
€50 ——cs01
R500 0.1uF 10nF | 1C500 A6986F5V RSO1IM
1
357k o RsT e oo
¢ 7] PGND1  VBIAS [ Ls01
= ;| PGND WX 2 2 1 +5V upupe
GND_AUX i vec = 6.8uH 1.5A 100MQh; 2 2
D! 9 BuH 1. hm hm@ 1 > .
Gsoo ssii vour [ 3300hm@100MHz 3 7 =
reen DELAY COMP [ . cson al |- ~ _
FSWgQ SYNCH ™ Rso2 75K < 47uF 10V U500 +C503 GND_ AUX
o ey
504 C5057'|C506 o o - ESDAGVILY ~T~470uF
470nF S €507 N
T :FnF:FnF ol Fl 220pF
GND_AUX ¢ ¢ v
GND_AUX
Us01 L502 R504
45V R 1 2 +33V
5 5%./\, 15 {yin 1x 13 L2 YL 3.3
- 500 LX_14 10uH 2.5A lcsu - 0.0
4700F cs10 csi1 cs12
€508 6.8uF | | 100uF 1uF
6-8uF SGND PGND_11 L
e = PGND_12 2] =
GND_AUX GND_AUX GND_AUX =
RST 3V3 -
st L GND_AUX
R505
,—_Tj MLF M
cs14—
Vee
470nF VBiAS L6
5 ) sw o515 R506
_ 6.8pF 0
GND_ AUX ¥ syNeH NM.
FB 2 .
R
S DELAY 86.6¢
R508 cs17 NM.
—L—!—O SS/INH = B I
cstel B comp
Cs18 & 11
8.2nF 5 1 Cs1o 43K -
p
af O8F AGos6F3V3 27pF
= GND_AUX
— GND_AUX
GND_AUX =
GND AUX
Figure 10. STEVAL-7BIDIRCB - Gate driver auxiliary power supply
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Figure 11. STEVAL-7BIDIRCB - Low frequency half bridge gate driver
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Figure 12. STEVAL-7BIDIRCB - High frequency half bridge gate driver
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Figure 13. STEVAL-7BIDIRCB - High voltage half bridge gate driver
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2 Custom evaluation boards information

Notice: These evaluation boards are custom designed and built, in small quantities, according to specific requests from
customers and are destined for evaluation and testing of ST products in a research and development setting.
Please contact ST to provide your specific requests and get your custom built board(s).
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Table 1. Document revision history

I T

07-Dec-2023 1 Initial release.

25-Jul-2024 2 Updated Features and Description.
22-0ct-2024 3 Updated Features and Description.
30-Oct-2025 4 Updated Schematics diagrams.
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IMPORTANT NOTICE — 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.
In the event of any conflict between the provisions of this document and the provisions of any contractual arrangement in force between the purchasers and

ST, the provisions of such contractual arrangement shall prevail.

The 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 acknowledgment.

The 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
the 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.

If the purchasers identify an ST product that meets their functional and performance requirements but that is not designated for the purchasers' market
segment, the purchasers shall contact ST for more information.

ST and the ST logo are trademarks of ST. For additional information about ST trademarks, refer to www.st.com/trademarks. 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.

© 2025 STMicroelectronics — All rights reserved
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