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L9963E BMS IC evaluation board

Features

*  Measures from 4 to 14 cells in series, with 0 ys desynchronization delay
between samples. Supports also busbar connection without altering cell results

+  Coulomb counter supporting pack overcurrent detection in both ignition on and
off states

»  Fully synchronized current and voltage samples

*  16-bit voltage measurement

*  2.66 Mbps isolated serial communication with regenerative buffer, supporting
dual access ring

*  Transformer based isolation

* Up to 4 analog inputs for NTC sensing, plus PCB temperature sensing

*  Onboard microcontroller SPC574S64E3 with 32-bit Power Architecture MCU for
automotive chassis and safety applications

*  Onboard L9001 regulator as microcontroller power supply

*  Hot plug dedicated circuit

Description

The EVAL-L9963E-MCU is a hardware tool for evaluation of L9963E, automotive
chip for battery management applications. It can be used for the development of a
48 V battery management system (BMS) or as lower stage of a distributed BMS
(depending on total battery voltage. Additional stages can be added thanks to EVAL-
L9963E-NDS).

EVAL-L9963E-MCU allows the user to connect up to 14 channels for cell voltage
sensing, one channel for current sensing, and up to 4 analog input for temperature
sensing (plus an additional on-board NTC to sense PCB temperature). The board
provides an onboard microcontroller with preloaded GUI (graphical user interface)
firmware intended to be used with STSW-L9963E PC GUI.

www.st.com

For further information contact your local STMicroelectronics sales office.


https://www.st.com/en/product/EVAL-L9963E-MCU?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB4438
https://www.st.com/en/product/EVAL-L9963E-MCU?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB4438

‘7 EVAL-L9963E-MCU
Hardware description

1 Hardware description

The EVAL-L9963E-MCU board provides maximum flexibility, giving access to all pins to simplify the evaluation
and debug phase of the device.

1.1 Block diagram

Figure 1. EVAL-L9963E-MCU block diagram
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1.2 Featured components

The EVAL-L9963E-MCU can be considered a reference design for a 48 V BMS or as a first layer of a distributed
BMS system. In the following table there is a short description of all the ST featured components.

Table 1. Featured components

= T EmEm ]

L9963E Automotive chip for battery management applications
L9963T Automotive SPI to isolated SPI transceiver
L9001 Automotive power supply IC with multiple voltage regulators

SPC574S64E3 32-bit Power Architecture MCU for automotive chassis and safety applications
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EVAL-L9963E-MCU

Minimum system requirements

3

2 Minimum system requirements

. PC with Windows 7.0 or higher
. Mini USB to USB type A cable
. Power supply:
—  Atleast 3 output 0 — 30 V (if possible 60V):
— 1 output to power L9963E (0:60 V)
- 1 output to simulate cells common mode voltage (0:60V)
— 1 output to simulate cell voltage (0:5V)
- 12V power supply with 2.1 mm jack output, internal pin +
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Board schematics

EVAL-L9963E-MCU

Figure 2. Board schematic (1/5)
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Board schematics
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EVAL-L9963E-MCU

Board schematics

Figure 3. Board schematic (2/5)
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EVAL-L9963E-MCU

Board schematics

Figure 4. Board schematic (3/5)

v
ad R Oam
9ad R Tan
Sad BN XEIS

A

Fad S NOW oav
Tad Y AL
INLSY

e
TS90d A TNIST

ano ano
polquassy joN PAIqUIdSSY 10N
A001/ddL duLy
ano and
MN_ul—l 1D N I
PAIQUIASSY 10N ANVD POIqUsSY TON 91961/29sTIN T
YAQVEH ¢ AND  QND  9NvOas3 e paIquIFSSY 10N
= = PAIqUIASSY JON PAIqUIASSY 10N pajquassy 10N | Rl
._ T 0 09 41
POqUIASSY 10N € : 11 oIt . 1S N
d,
>8:_mN_>u.\ - : SARNA) KXLNVD
AOLOANNOD UV Od OLAVAN — X4 NVD
TNV 2 X4 NVO -
ano
PoIquIasSY 10 60T POIqUIdSSY 10N
__ “eio saan oo’
paIquIGSSY 10N
ano
001
2913 S
o—
ano P8I
= ano €1dr
10061 N
ano TRISY GHWERT  GREDET g Jup
= INLSY ano al
= ano TNISY NOWOQY T 1910 ONg ON;
= ano  aNo NOW Oav N 081U 6L1Y
= = . 0T jam zidr
a T o—
x ReL | oS e T TV —
aaR 41001 ANDAND Y01 A9T/ANT a ¥ €T Tam €
D0A &sn = =
o o113 S TS Sava _lo sodumg %01
sodwng Astfinze BIO7 Am S s | P
crdr ASTANTT RE < ey (AL INOD pIde
6510 mﬂ $S I OIQdA a ciNey & INOD ot
W m -+ OTA 140 - 080 CANOD AT DIIAS(] 1OMO]
3 = A W __H_ T
D 1
SR T 510 9510
TadA
A SA ¢
o —
9aa. 614
ano =]
N s
4do1_fado1_ fado1_ fadot 4dot
LOID=TIO=EWO=TIO=—=£910=—
aNo DMD
sdL =
oam Y0I1-0a
NALL <V
TNLSY T
TNISY 3 T
1 NOW Dav ag K , X
Y0Ig Yolg Yolg Yol A0l 6a "A0S/U00 T A0S0l A0SAn0I| A0S/AN001
06147 68147 881UT L81N]  98INT PID==  €1D== TID== 1110~
+
A
LOT T0MTHLLS
C OIddA
ADQV ano IvaA
3 = nu_‘,um_usas_ €dL 8a
b 01
b
R Tam
ia's REIS

™
-
=
©
()
=)
©
o




Board schematics

page 7/13

a
z
&}
a
Z
&}
a
Z
&}

ano

=
EL JU001 ELU JU001 an'e
_m_0|_| cm_ol_,| 910'—‘ wiul—| Dlul_|

i
Hr
Hr

Juot 4001 ECU qu00T1
ow_ul_| mw_ulﬁ vw_n.l_' miul_|

EVAL-L9963E-MCU

Figure 5. Board schematic (4/5)
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Board schematics

EVAL-L9963E-MCU

Figure 6. Board schematic (5/5)
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‘7 EVAL-L9963E-MCU

Board layout

Figure 7. Assembly top
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‘W EVAL-L9963E-MCU

Board layout

Figure 9. Inner 2
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EVAL-L9963E-MCU

Demonstration software

3

5 Demonstration software

STSW-L9963E software is available for demonstration purpose. For more information and download, please refer
to ST web page (STSW-L9963E).
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https://www.st.com/content/st_com/en/products/embedded-software/evaluation-tool-software/stsw-l9963e.html

m EVAL-L9963E-MCU

Revision history

Table 2. Document revision history

I S

03-Mar-2020 1 Initial release.
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‘7 EVAL-L9963E-MCU

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. For additional information about ST trademarks, please 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.

© 2021 STMicroelectronics — All rights reserved
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