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EVAL-L9963

Data brief

Product summary

Order code EVAL-L9963

EVAL-L9963

Reference Evaluation board

DB4188 - Rev 1 - March 2020

L9963 BMS IC Board

Features

*  Pin connector for external MCU for FW development

*  Measures from 4 to 14 cells in series, with 0 us 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 L9001 regulator power supply.

Description

The EVAL-L9963 is a hardware tool for evaluation of L9963, 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-
L9963-NDS).

An external MCU is necessary for development purpose. For L9963 evaluation
EVAL-L9963-MCU is recommended. EVAL-L9963 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 pin connector with relevant control signal (i.e. SPI)
in order to help prototyping of a BMS based on EVAL-L9963 and an external MCU.

www.st.com

For further information contact your local STMicroelectronics sales office.
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Featured components

1 Featured components

The EVAL-L9963 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

I T

L9963 Automotive chip for battery management applications
L9963T Automotive SPI to isolated SPI transceiver

L9001 Automotive power supply IC with multiple voltage regulators
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Block Diagram

2 Block Diagram

Figure 1. EVAL-L9963 block diagram
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Minimum system requirements

3

3 Minimum system requirements

. External MCU unit with:
—  2xSPlport
—  8x GPIO (for L9963T control signals)
. Power supply:
. at least 3 output 0 — 30 V (if possible 60V):
- 1 output to power L9963 (0:60 V)
- 1 output to simulate Cells common mode voltage (0:60V)
— 1 output to simulate Cell voltage (0:5V)
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Jumpers and connectors

4 Jumpers and connectors

Table 2. Motherboard jumpers and connectors

hme i e

X1 External power supply connector Jack

Isolated serial communication port:
1- VBAT

ISOPORT 1 2- ISOH- (From L9963) USB Type A connector
3- ISOH+ (From L9963)
4- FaultH
Isolated serial communication port:
1-N.C.

ISOPORT 2 2- ISO- (from L9963T) USB Type A connector
3- ISO+ (from L9963T)
4-N.C.
Battery connector:
1- Cell 14
2-Cell 12
3- Cell 10
4-Cell 8
5- Cell 6
6- Cell 4
7-Cell 2
8- Cell 0
9- Ground
10- Current sensor resistor negative pin
11-NTC 1-
12-NTC 2-

P2 13- NTC3 - Multi pin connector

14- NTC4 -
15- VBAT
16- Cell 13
17- Cell 11
18- Cell 9
19- Cell 7
20- Cell 5
21-Cell 3
22- Cell 1
23- Ground
24- Current sensor resistor positive pin

25-NTC 1+
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Jumpers and connectors

e ipion e

26- NTC 2+
P2 27-NTC3 + Multi pin connector
28-NTC4 +

1-2 ISO- redirected to ISOPORT 1_1

JP2 L9963T (U16) ISO- output selection
2-3 ISO- redirected to L9963
1-2 high amplitude/high threshold ()

JP3 L9963T (U16) TX amplitude selection 2-3 low amplitude/low threshold (1)
Unconnected : highamplitude/high threshold
1-2 minimum frequency ()

JP4 L9963T (U16) SPI Master Clock selection 2-3 Maximum frequency ("
Unconnected: minimum frequency
1-2 enable the TX activity ()

JP5 L9963T (U16) Transmitter enable signal 2-3 disable the TX activity (1)
Unconnected : controlled by MCU
1-2 ISO- redirected to ISOPORT 1_1

JP6 L9963T (U16) ISO+ output selection
2-3 ISO- redirected to L9963
1-2 high amplitude/high threshold (")

JP7 L9963T (U18) TX amplitude selection 2-3 low amplitude/low threshold (')
Unconnected: high amplitude/high threshold
1-2 minimum frequency ()

JP8 L9963T (U18) SPI Master Clock selection 2-3 Maximum frequency ("
Unconnected: minimum frequency
1-2 enable the TX activity (")

JP9 L9963T (U18) Transmitter enable signal 2-3 disable the TX activity ()
Unconnected : controlled by MCU
Unconnected : +5V from L9001

JP10 USB +5 V selector
Connected : not allowed
Connected: watchdog disabled

JP12 L9001 (U26) watchdog disable )
Unconnected: watchdog enabled
Connected: L9001 enabled

JP13 L9001 (U26) wake signal
Unconnected :L9001 disabled
1-2: +5V ON

S1 +5V power switch

2-3: +5V OFF

1. See L9963T datasheet
2. See L9001 datasheet
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Default jumpers setting

5 Default jumpers setting

Table 3. Jumpers configuration

JP2 L9963T (U16) ISO- output selection 2-3 ISO- redirected to L9963

JP3 L9963T (U16) TX amplitude selection 1-2: high amplitude/high threshold
JP4 L9963T (U16) SPI Master Clock selection Unconnected: minimum frequency
JP5 L9963T (U16) Transmitter enable signal Unconnected: controlled by MCU
JP6 L9963T (U16) ISO+ output selection 2-3 ISO- redirected to L9963

JP7 L9963T (U18) TX amplitude selection 1-2: high amplitude/high threshold
JP8 L9963T (U18) SPI Master Clock selection Unconnected: minimum frequency
JP9 L9963T (U18) Transmitter enable signal Unconnected: controlled by MCU
JP10  USB +5V selector Unconnected
JP12 L9001 (U26) watchdog disable (2) Connected: watchdog disabled
JP13 L9001 (U26) wake signal Connected: L9001 enabled

S1 +5V power switch 1-2: +5V ON
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PIN connectors for external MCU unit

6 PIN connectors for external MCU unit

Figure 2. External Pin connectors for L9963 control

SPI;.SDI

SPI: CLK
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L9963T Control
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ISOFREQ
L9963T Control
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L9963T Control
signal: BNE
Figure 3. External Pin connectors for ISO communication control
] L9963T Control
SPI: CLK signal: DIS
SPI: SDO
SPI: SDI
SPI: NCS L9963T Control

L9963T Control signal:
signal: BNE ISOFREQ

DB4188 - Rev 1 page 8/17




EVAL-L9963

EVAL-L9963-MCU Evaluation board schematic

page 1

Figure 4. Board schematic
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EVAL-L9963-MCU Evaluation board schematic

Figure 5. Board schematic: page 2

66T o7

9061 SN KgeT o e
9661 %05 Gy
S

o vano

4007 vaaA g |{[laxo

T sddaartld

Toas aL

ISONdL

san aNo

]l 101

wost
Lzl

Q

ano|

169667 203 polquissy

A9DST-9 188N
w1 zon
san aNo
101 101

TE966T WOST

“TEo66T T WOST
66T TIOST
wr anost
szl AT
860

169667 TS TOST 1 T o
O " ozdl.
- Wi
1 1LIG08 il W sdda

T3S VHAINAXL

T3S WIS s
YA ANVXL

aNo aNpann

3

ANVXL
ORADNTIIS
VHINIXL

1040/INE
OHUOSI

sia

ano. 1as
oSt 08
dosI oas
aaa oIA
T

v
| OTADN OIS =
Vi
mpREN o
o o 3
nost i e
S Tt
o
oM

page 10/17

1
>
)

©

]
©
©

&

<

1]

(=]




EVAL-L9963

EVAL-L9963-MCU Evaluation board schematic

page 3

Figure 6. Board schematic
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EVAL-L9963-MCU Evaluation board schematic
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Figure 7. Board schematic
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Figure 8. Board schematic
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Board layout

3

8 Board layout

Figure 9. Assembly TOP
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Board layout

Figure 11. Inner 2
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Revision history

Table 4. Document revision history

30-Mar-2020 1 Initial release.
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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.

© 2020 STMicroelectronics — All rights reserved
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https://www.x-on.com.au/mpn/analogdevices/adp187003evalz
https://www.x-on.com.au/mpn/analogdevices/adp187106evalz
https://www.x-on.com.au/mpn/analogdevices/adp187306evalz
https://www.x-on.com.au/mpn/analogdevices/adp187403evalz
https://www.x-on.com.au/mpn/analogdevices/adp187403evalz
https://www.x-on.com.au/mpn/analogdevices/adp188210evalz
https://www.x-on.com.au/mpn/analogdevices/adp199cbevalz
https://www.x-on.com.au/mpn/analogdevices/adp2102125evalz
https://www.x-on.com.au/mpn/analogdevices/adp21021875evalz
https://www.x-on.com.au/mpn/analogdevices/adp210218evalz
https://www.x-on.com.au/mpn/analogdevices/adp21022evalz
https://www.x-on.com.au/mpn/analogdevices/adp21022evalz
https://www.x-on.com.au/mpn/analogdevices/adp21023evalz
https://www.x-on.com.au/mpn/analogdevices/adp21024evalz
https://www.x-on.com.au/mpn/analogdevices/adp210618evalz
https://www.x-on.com.au/mpn/analogdevices/adp2147cb110evalz
https://www.x-on.com.au/mpn/ams/as3606db
https://www.x-on.com.au/mpn/texasinstruments/bq24010evm
https://www.x-on.com.au/mpn/texasinstruments/bq24075tevm
https://www.x-on.com.au/mpn/texasinstruments/bq24155evm
https://www.x-on.com.au/mpn/texasinstruments/bq24157evm697
https://www.x-on.com.au/mpn/texasinstruments/bq24160evm742
https://www.x-on.com.au/mpn/texasinstruments/bq24296mevm655
https://www.x-on.com.au/mpn/texasinstruments/bq25010evm
https://www.x-on.com.au/mpn/texasinstruments/bq3055evm
https://www.x-on.com.au/mpn/onsemiconductor/ncv891330pd50gevb
https://www.x-on.com.au/mpn/renesas/islusbi2ckit1z
https://www.x-on.com.au/mpn/texasinstruments/lm2744eval
https://www.x-on.com.au/mpn/texasinstruments/lm2854eval
https://www.x-on.com.au/mpn/texasinstruments/lm3658sdaevnopb
https://www.x-on.com.au/mpn/texasinstruments/lm3658sdevnopb
https://www.x-on.com.au/mpn/texasinstruments/lm3691tl18evnopb
https://www.x-on.com.au/mpn/texasinstruments/lm3691tl18evnopb
https://www.x-on.com.au/mpn/texasinstruments/lm4510sdevnopb
https://www.x-on.com.au/mpn/texasinstruments/lm5033sdeval
https://www.x-on.com.au/mpn/texasinstruments/lp38512ts18ev
https://www.x-on.com.au/mpn/analogdevices/evaladm11861mbz
https://www.x-on.com.au/mpn/analogdevices/evaladm11862mbz

