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Data brief

Battery management system module with onboard SPC58NN84E7 ASIL-D 32-bit
power architecture MCU, featuring a configurable first node battery pack of 6, 10,
or 14 cells

Features

. Hosts:

- L9963F AEC-Q100 qualified automotive multicell battery monitoring and
balancing IC

- Two L9963T AEC-Q100 qualified automotive general-purpose SPI to
isolated SPI bidirectional transceivers

- Two CAN-FD transceivers supporting high-speed applications up to 8
Mbps

- SPC58NNB84E7 ASIL-D MCU, featuring five cores and a hardware
security module for system robustness, safety and integrity, to perform
charge balancing and to compute the state of charge (SoC) and the
state of health (SOH)

- Two STGAP2GS isolated gate drivers to isolate the microcontroller from

overvoltage or faults and to allow different battery pack connections by
roguct summary driving the MOSFETs that short-circuit unused cells

()
AutoDevKit

Battery - LM2902W low-power quad operational amplifier to sense the battery
’S“yas’t‘:r%e;"sgsle pack temperature
with onboard . Four battery pack connections are possible with 6, or 10 (in configuration A or
SPC58NN84E7 B), or 14 cells, using the AEK-POW-BMSG63EM as first node
ASIL-D 32-bit . Voltage monitoring of up to 14 battery cells
ower
grchitecture AEK-POW-BMSE3EM . Current sensing of the entire battery node
MCU, featuring . Thanks to the two embedded L9963T ISOSPI transceivers, the board allows
? C?nf'gurable configuring two different topologies: daisy chain and dual access ring
t;;Sttgr(; ;ack of . 4 configurable GPIOs, pluggable with NTCs for temperature measurement
6, 10, or 14 through an external temperature sensor
cells . 3 embedded NTCs to sense the BMS node temperature
Automotive chip . 3 additional NTCs hosted on the battery holder connector
for battery t . SPI interface to communicate with the MCU
managemen . .
applications L9963F-TR * Passive balancing
with daisy chain . JTAG module for board firmware debugging/programming
gp to 31 . Debug mode for board testing
evices
Autormofi . Compact size: 183 x 78 mm
g:n(;r::?_'ve . Included in the AutoDevKit ecosystem
purpose SPIto | L9963T
isolated SPI PP
transceiver Descrlptlon
32-bit Power The AEK-POW-BMS63EM is a battery management system (BMS) evaluation board

Architecture i
MCU for High | SPC58NNS4E7RMHBR that can handle from 1 to 31 Li-ion battery nodes. Each battery node manages from 4

Performance to 14 battery cells, for a voltage range from 48 to 64 V.

Applications Thanks to the two embedded transceivers, the board can be used as the first node in
a BMS daisy chain, connected to a battery pack of 6, or 10 (in configuration A or B,

Sgll:enc;c;% as detailed in UM3185), or 14 cells, and in a dual access ring BMS chain.

single gate STGAP2GSCTR The board monitors state of charge (SoC) and state of health (SOH) of each battery
driver for and manages battery balancing by passive discharge, thanks to the software already
Enhancement preloaded on the on-board SPC58NN84E7 microcontroller.
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The board is equipped with two CAN ports featuring the versatile CAN2.0 protocol

that facilitates integration into several systems and efficient component

mode GaN s

FETs communication.

L It hosts the following devices: SPC58NN84E7, L9963F, L9963T, LM2902W, and

qz;v e STGAP2GS.

operational LM2902WYDT The SPC58NNB84E7 automotive grade microcontroller is responsible for calculating

amplifier the SoC and the SOH of the battery pack connected, based on the measurement

Battery holder provided by the L9963F through the L9963 T ISOSPI<>SPI transceiver.

for cylindrical The power management integrated circuit (PMIC) supplies the entire board except

batteries and for the BMS (first node) module only.

za;eargement AEK-POW-BMSHOLD The PMIC consists of four DC/DC converters: three buck converters (5, 3.3 and 0.97

system node for V) and one boost controller (9.5 V). In addition, it features two LDOs, both at 5 V.

automotive The step-down converter 5 V output is used to power the microcontroller and other

applications main peripherals such as the L9963T, while the LDO is used to power the

AutoDevKit microcontroller ADC. NVM procedure is also available but not exploited on this

Studio for 32-bit board. Thus, the default ST value is used.

power STSW-AUTODEVKIT Thanks to the L9963T transceiver, the MCU and the L9963F communicate through

architecture the ISOSPI protocol, implementing differential communication for higher noise

MCUs immunity.

Applications Battery Management The L9963F is designed for operation in both hybrid (HEV) and full electric (BEV)
Systems vehicles using lithium battery packs, but its use can be extended to other

transportation and industrial applications.

The main activity of the L9963F is monitoring cells and battery node status through
stack voltage measurement, cell voltage measurement, temperature measurement,
and coulomb counting.

Measurement and diagnostic tasks can be executed either on demand or periodically,
with a programmable cycle interval. Measurement data are available for the onboard
SPC58NN84E7 microcontroller to perform charge balancing and to compute the
state of charge (SoC) and the state of health (SOH).

The L9963T general-purpose SPI to isolated SPI bidirectional transceiver can
transfer incoming communication data from a classical 4-wire based SPI interface to
a 2-wire isolated interface (and vice versa). In our board, the two transceivers are
configured as slaves.

The LM2902W is used to sense the temperature in the battery ecosystem (that is, the
temperature in the battery pack) through NTCs.

The STGAP2GS keeps the control circuit and power circuit electrically separate
(isolated), increasing system safety, and robustness. It therefore protects the control
section (for example, the microcontroller) from overvoltage or faults that may occur in
the power section.

In our application, to connect different battery holders with a variable number of
battery cells to the first node, we short-circuited the missing cells on the battery pack
as well as the unused cells of the L9963F device, through MOSFETs driven by the
STGAP2GS gate driver.

The unused cells are disabled via software to avoid incorrect readings of the
remaining cells and the related diagnostics, and to prevent potential failures (such as
cell undervoltage).

A standard BMS primarily monitors and protects the battery pack. The protection
function brings the system to a safe state in case of under/overvoltage and
overheating.

The board safety features include overload and overvoltage protection, against
potential issues that could compromise battery integrity, alongside overdischarge
protection to prevent excessive discharge and extend battery life.

The board core features ensure battery health and longevity. Continuous voltage
monitoring provides real-time information about battery status, enabling quick
detection of deviations from ideal voltage levels, ensuring reliability, and preventing
potential issues.
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The AEK-POW-BMSB3EM provides an elaborate monitoring network to sense the voltage, current, and
temperature of each cell. This sensing allows elaborating the SoC of each battery cell and, consequently, the
state of charge of all battery packs. The SoC allows assessing the remaining battery capacity, which equates to
the remaining driving range.

As previously mentioned, the AEK-POW-BMS63EM can work into two different topologies: daisy chain and dual
access ring.

In the daisy chain configuration, a series of BMS is connected to the AEK-POW-BMS63EM, configured as the first
node of the chain.

The onboard MCU communicates with the hosted L9963T transceiver through the SPI protocol. The transceiver
converts these signals into ISO SPI signals to communicate with the other BMS nodes of the chain.

Converting SPI signals into isolated SPI signals, the transceiver reduces the number of necessary wires from 4 to
2 and implements differential communication for higher noise immunity.

A dual-access ring configuration is also possible thanks to the second onboard transceiver that makes the
communication bidirectional. The secondary ring is used as a backup in case the primary ring fails. Data moves in
opposite directions around the rings, and each ring remains independent of the other unless the primary ring fails.
The two rings are connected to continue the flow of data traffic.

In our application, the AEK-POW-BMSG63EM is the first node of the chain, while the additional nodes can be other
BMS boards of our portfolio.

In the AutoDevKit ecosystem software package, we developed an example demo application based on the
SPC58NN84E7 MCU for dual access ring configuration to estimate the SoC of 14 cells in a BMS node connected
to an AEK-POW-BMS63EM evaluation board, using Li-ion batteries (LG INR 18650 MJ1).

The results of SoC estimation, cell voltage, battery pack temperatures and current can be printed via the serial
port to a terminal on the PC with a speed rate of 115200 bps.
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,’ System requirements, HW and SW resources

1 System requirements, HW and SW resources

Figure 1. AEK-POW-BMS63EM application block diagram
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AEK-POW-BMS63EM schematic diagrams

Figure 2. AEK-POW-BMS63EM schematic diagrams (1 of 12)
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Figure 4. AEK-POW-BMS63EM schematic diagrams (3 of 12)
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Figure 5. AEK-POW-BMS63EM schematic diagrams (4 of 12)
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Figure 8. AEK-POW-BMS63EM schematic diagrams (7 of 12)

VREG

LWL

0805 0%

ot VTREF
100K

HotPlug protection

VAT aus
CEAT UF o stiavior
= piay
- l o2 L L L s GND_BMS
o Lo ciz i cro
D T oonr
ar M E e
5z g an
2 GNB_BMS U19_GND_BMS i Sromenme
E ND_E = .t .
GNO_BMS LO963F-TR t—lk—ieno_eus
GNDEXT = VRTEG RioT
5 VReG (18 HVREG “
2 ve viger
k3 veom (25 {vcom wa
VTREF |22 fviree A
VANA
ot ot
Toaone roonF R0
Wezz012t02ATORS Goon
Tonk
CELL sW » ST 3 cap |83 GNO_BMS GNE_BMS
R0 55
i . %o G
Wezz012St02AT02S T s12 o
capt [0
ros B12_11
cn cu it w0
cua
Wezz012ST0zAToRS i 1sotp 1L Jor Jor
ok
RiZgg 30 53
" B et 7 25 i oo veus
a 7 ¥ T 50 $19 8 Ri2¢ OENG B LC147 3
pzz0arons _— S0 1SOHm ] Gos S — o2 o2
ont 49 SBLC75GEY
ror 8109 are
iz
Wezz0t2St02AToRS opi08 SOk | Gpos
ot
cs ) T rui] w2t Ve 1s0L.
o ) o1& s
s8 ot
MPZ20125102AT025 W 1S0Lp_SDI |- = 1 ot ot |-& LSQL2 o 150Lp L9963E
y Foo s 4B 7 GND_BMS—2- GND vBUS -2 {GND_BMS
o o I FIZpnI0 7] B I
[ ¥ s 1soLm_Nes |4 nss BNS Bus Lot 31 oz 1oz |4 L30L 150Lm_L9963E
Wpzz0t2Si02AToRS i m! ] eo4 b i _
roto Rl 32 o el . SBLC 25GEY
. co e ar] 37 Gpi0n -
ezt — oV G 1 56 cpiot_pauLTH 108 g f AT Jows omesorsz EAULLLY auLTL L9963
cis ot & Lo
= I 2
0o =G
cs o5 5
WezzoNEI02ATORS & °
o1y Rl 30 o 38 | o5
s EWE 3 1
o — H o GPIOZ_FAULT_L
WPzz0AE102ATORS T i
Tont 34
rora 843
O E IV 2] cs apio7_wakeup 18— e
cw mis
WPzz0A S 102ATORS s -
tonr i R
o el T B Tox o
> c2
EWED 30 ONE_BMS
Wezz0AzS102ATORS T sz P08 Gpios piot GPios GPios
P08 i Grios
S s RISz NTCS
c T e "o
D~ GPIOS
GPI0s 135 WIS T~
[oee L cies
o Toor oo Thar
- GNDEXT
GND_BMS
e Tor e
Risa
TSERSEP >—SENSEP — 231 Isensep VIREF VIREF
Tl X
our Thsor TossF i 1o it
isesey we [T u ofoo W e 2
TSENSE o sevsen 2889 oo & s a0 B e s
A A P4
ord i ot ol s
sldolele] t6 o 4 e Tox
ono_eis %
GND_BMS GNOBMS GNOBMS ~ GNDBMS GNDBMS  GNOBMS GNO_BMS

GND_EXT

sweubelp onewayas NIEISNG-MOd-MIV

INIEISING-MOd-MIV



o
o
a
N
S
=
)

A
o

<

N

61/z1 abed

Figure 9. AEK-POW-BMS63EM schematic diagrams (8 of 12)
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Figure 10. AEK-POW-BMS63EM schematic diagrams (9 of 12)
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Figure 11. AEK-POW-BMS63EM schematic diagrams (10 of 12)
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Figure 12. AEK-POW-BMS63EM schematic diagrams (11 of 12)
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Figure 13. AEK-POW-BMS63EM schematic diagrams (12 of 12)
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,’ AEK-POW-BMS63EM board versions

3 AEK-POW-BMS63EM board versions

Table 1. AEK-POW-BMS63EM versions

Finished good Schematic diagrams Bill of materials

AEK$POW-BMSG3EMA(") AEK$POW-BMS63EMA schematic diagrams AEK$POW-BMSB3EMA bill of materials

1. This code identifies the AEK-POW-BMS63EM evaluation board first version. It is printed on the board PCB.
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https://www.st.com/resource/en/schematic_pack/aek-pow-bms63em-schematic.pdf
https://www.st.com/resource/en/bill_of_materials/aek-pow-bms63em-bom.pdf
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Revision history

Table 2. Document revision history

26-May-2026 1 Initial release.
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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.

© 2026 STMicroelectronics — All rights reserved
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