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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 +

DB4438 - Rev 1 page 3/13



Board schematics

EVAL-L9963E-MCU

Figure 2. Board schematic (1/5)
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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)
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Figure 5. Board schematic (4/5)
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Board schematics

EVAL-L9963E-MCU

Figure 6. Board schematic (5/5)

ano axo
= = ao
axo IN¢
Jod woo femins 151 SOASELIDATHINS o =
a v |
w [BLIDS <> €SN axL M Aia anNd ¢ M X dsn
oA gl G222 VSRR |y TSN TAT u auool_| avoor | oot Auoo1
001 | awoor | awoor )
Gl 0= 610 810 80
palquiassy 10N YOI £ [aat
waavan v
ano
MOASELIDATELNS
aSN £AE DDA Esn
axu 7 8 s XT @50 ObA
Tar e L g ano
ODA gl 22 VRR |y TSN TAT
0
axo ano ano
ao = o T T
INE sy 108 = ©IOVdsT \n
- 2dd OVl b1 — — s auoor_| avoor | avoor | auoor | auoor ud 1nooauAn fnee auoor_| avoor_| auoor ancy_| auoot ancy_| avoor
P Tawoor aaw e 1doc — — YIDTE SIDTE PIOTE C0T= LTS gosopoong 1O 1D== 00== == == L0== D== ==
T AND aaa I|A— DSAdA dNOD! HSN #LSUL
SW.L IS SIA. HSN SINL
SWL e 0Lt o 1A o ISH0d IS¥O:. TS50 _71SWS
aNod AOL ST D, 4SN MOL o - L pu
T [eh) oar 0L odL 4sn od.L asT TA€ 2400 A AHdAA TIdA
[eh) ar ar asn 1d.L
T TaL
g
axo
ano =
= ano
anot U001
LIy aND
g NED @I e o e _ o
SMOASPLIDATHLNS T e iy
4771598 T Sa e £ CEISH NS Tt
NS < oA oo [ asATTAT | < T OoA aon
ODA g T TSN TAT
7in &
. €80 €A€
ano 2dl
SOASHLIDATHINS —
ano
VIN €51 FISuL T S iy GRS ano = o
285V 10N S0 AT S aoon vooA € g Lsnadg ano 4 ININ_ €S0
OIS — OIDA 9 - T SN EAT 5o 9snaod AaNo
MO P S ssnada ano
L o T ey snaod ano
2S5V 10N ERAETSET = X¥ ZeC da1 ESHOH IOy
0O o - —m TSNEDE ano 9057-9018SN
SOASFLIDATHINS St isnaoa ano TN @
o v S osneaos | S L ]
s ST 7 T OT SN 1saL DATASD_© T__ao
Mla ano 101 101
(d_SWT e R voon [T AN g T
OA g T TSN TAT #aNAdsns n P
ano
I o VRS Lsnaas -
= e —
ax axo osndas poaddd SIEEEE |y @0 tat L &
D ssnaad
i Namueo agt = = sSnadd bendad soad ——
= Snaas © SREE]
W x ADASHLIDATPLNS e—— £sngaag A109 o DaT
i 4 ! OIA a v ) — sndag VIVAER oy LYTOLTYL MO Yun A
X £a asn odL ¥ 3 1 0dL andur 19A19291 ‘AXY 6€ Ul isnaasg L9TOLTPL YHMOM VWOOS-WYo09
NATID a1 Aia aNo i suel X Esn ) |
M PR — < 1ndino sonnusuen ‘aX 1 3¢ utd L0 osnaas aa — €1
W ODA g T HSN TAT PO TEZSY HTETT 1AL WL, Wa -
o1y 4 1 cadl n T ESa
X ano AT e A ——— aNo
wi NEHD ag = g A" O ador =
wr— _A — MOASELIDATHLNS — Lsnaoy 09%0 e 004 ®sn
¥¢ 1a TR — 4 s — AIQ SAT oy T 1050 €50 ©
. ¥a ano MId 715U A1
430 CAE < = <] psnaoy LNOOTUA e NS L " I )
— S H00A VOOA [ — L0 tenany Nioia | 8F——T00 & adot Juuidioog [vas up /1 suraw 771 “98mpoed WS uid-
oA 6] Zenaoy 05 SN TAT /1 “a8ejoed uid-g
PRIquIdsSY 10N AND 1SNEDV ANDY —— D 1BISAID ZHINT T
—_— W = HLS
OIDA FTMAY TS TAT = SRR = osngov o AaND
SOASHLIDATHINS ISUL THA
S DL 7 9 v 50T AHIA = —7TdA 2] -
LocoLTyL I V0SS ST_EAC | 5 < Lsnaav TAODA g g
; \AANS i I e g
OPA " ozeLaps 1 NIA ODA Co VA TS0 AT PATT e T osnaay TOOA (2 Asl A
Ao YAy < — ssnaay TOOA [ — g H
o £snaav OIODA = 230 23
HZSZZLI<-0PIN V<~ 101391 MO'T MIA = snaav 0IDA (2= E H
OIINHTETTLA <V Wonoaud HOIH AIA — S isnaay oA g E
e1dQ ¢ 1
wonwado SpLIDATHL < osngay 01D (= — i o
= I
n 3 = TSN TAT
2 3

page 8/13

1
>
]

©

]
©

]

i

<

1]

(=]




‘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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