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BMS Offer

In production Q3 2020 qualified In production

14-cell Analog Front End 14-cell Analog Front End BMS Transceiver
BCD9sL BCD9sL BCD9sL
TQFP64EP TQFP64EP SO16N
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L9963

Up to 14 cells monitoring and balancing

* |SO 26262 Ready for ASIL D systems ISO 26262
NS

* Cell total conversion error 2 mV

_ . * Current sense error 0.5% gt
16-bit Z-A ADC for cell voltage monitoring
* Real simultaneous conversion of 14 cells: total conversion is

done in 300 ps.

18-bit 2-A ADC for battery current monitoring
Kys e wEEE

i | [ R [

Internal balancing FET up to 200mA Zcfgﬁzsék;re B w. =W
s AN SN

Configurable for external FET balancing $i<::;3fsi0n T W e B
VIFspeed (il ) B

;| ) &

Vertical interface up to 3 Mbps Others
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L9963
Battery Management IC for EV/HEV

Key Highlight Block Diagram Technical information

* 14-cell monitoring and * Measures 4 to 14 cells in series
balancing, 100V ST

DGHD
HGND
01 EGND
H-C NPHDRY
=CIVREG

—7 * Synchronized High-precision cell voltage and current measurement
BCDYsL tech S SOND AGND - caD NPNDRV e | T within =1500A range with Coulomb counter included
o I—'—I Ree
* 16-bit2-A ADC > Cell cart o T * 8 programmable filtering options for cell&battery stack Vconversion
total conversion error casz s fuana ) _ ) )
2omvV as veam * 16-bit voltage measurement with maximum error of =2mV in whole
. 18-bit S-A ADC > S T __T_EJ\-’OOM operating temperature range
= = 1 VTREF . ) i )
UG SEfEE EiiE - - e e e * 2.66mbps isolated serial communication and 6Mbps SPI are
0.5% asth =T o e vepe integrated for daisy-chained connection
= 2 ! a || - W, deommecton o
e Internal and external s = ;igital | 150 150 * Supports both mono and bi-directional daisy chain configuration
balancing Ao e T Control oo * Maximum 200 mA passive internal balance for single cell in both
configurability o g . veom | caio normal and sleep-balancing mode. If balance is enabled on more
e Full 1ISO26262 Ac A R:g?ﬂers [ T cells, the n_1a>§imu_m current of each single cell is reduced according
compliant, ASIL-D A | opi to power dissipation
systems ready N d - * Two balancing modes: Manual and Timed mode
a e = ‘éi"h? o * Supports both internal and external balancing
e Griosicss * Single or multiple channel cell balancing simultaneously
bi_o GRIDE/SCK
@ SPOTINARELE e -40/200° C temp. measure. range with support for NTC monitoring
1 DIAG K GPIO GPIOS
ABND GHoREF cPIOs * 9 General purpose I/O (7 out of 9 can be used for NTC)
v GPIO3
_— -2 i oo * Robust hot-plug performance
‘— — <°5A |"' oo e oo * Passes 200 mA Bulk Current Injection (BCI) test
’l P GMNDREF 4
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L9963 vs Competition

Lys

lafm. auggmented

Competitor 1

Competitor 2

# of cells

Vertical interface

Cell voltage
accuracy

ADC resolution

Conversion time

Current sense

14

Coloumb counter

18

14

Temperature

16 bit

360 us

Coloumb counter

7 9 7
sensor
Balancing Internal & external Internal Internal & external
Package 64 pin 64 pin 64 pin




L9963 Advanced Features

2.66 Mbps isolated serial communication with
regenerative buffer, supporting long cables and dual
ccess ring.

Measures 4 to 14 cells in series, supporting also busbar
connection without altering cell results.

Intelligent diagnostic routine providing automatic failure
validation. Redundant fault notification through both SPI
Global Status Word (GSW) and dedicated FAULT line.

Robust hot-plug performance. No Zeners needed in
parallel to.the cells.

Fast cells conversion & acquisition
15 x L9963 = 210 cells 2 <10ms

HWSC

Balance *ADC BIST:

GPIO Cell . verification of
Eollyan terminal all the voltage

«Qnly on conversion

aths
suv/ov *Direct as analog configured as enabled enabled P

*Balance UV conversion et analog input cells .Sx/gillsl} C;;:\n:alfagmr DIStrl buted B M S

*Sum of cells *GPIO open e erEn open BIST: UV/OV

functional
check

takes place

Cells

GND [5[‘* _| AGND

*Conversion only o GPIO terminal terminal
enabled cells *UV/OV configured *Only on GPIO *Only on

TRANSF

T
TGP\O_DFEN_SET+ CxOPEN SET+ - S I I S S S S S B B B e . “Hm a - s - e - . .
Teveizane Tevereane Tevereanc_ooo T T - Maai o 3T cyereanc_ooo _Lacno
- e o  CYCLEADC 000 CYCLEADC o L _ =
>4 > < >4 >4 > ISOHp / 150Lp ISCHp / 150Lp
- Mandatory checks, performed each cycle.Optional checks [Disabled-1-4-16-64- cKoP
Balance stop if auto pause enabled Optional checks, balance stop 128-512-1024] cycles

Ce ntral ized B M S =z TCCM Kknz  CEOM ::cm_mu—l— -

‘ ' l ISOHm / 1S0Lm 4,—‘ ISOHm / 1ISOLm
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2 =
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Hot Plug Protection

» Hot plug is a critical condition for AFE 6

« The majority of the AFE devices requires a large number of external
components to withstand hot plug.

L9963 has an intrinsic robustness to hot plug and only in some very
critical cases few limited external components are needed

L9963 can safely handle hot plug if:
—1]] GNDREF _ _
VREG — M ceND * The recommended components and configurations for
RPD. L ——1[1 DGND cell voltage sensing and balancing are used
L (H AGND « AMR is not violated
CGs
o T F T 1 9963 In case the above conditions are not met, a few additional
BATTAMINGS 1 external components must be mounted.

RHOT

Ky 7
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L9963 - Tools
Battery Management IC for EV/HEV

Evaluation board Support material

EVAL-L9963-MCU
Complete BMS board with embedded
SPC574S MCU (1st stage of BMS
pipeline)

Application notes

!

Datasheet

v
FMEDA @ Safety manual

@ [

EVAL-L9963-NDS

7 CMU board, it's a node in a
distributed system (from the 2nd

l stage up to 15th)

Evaluation board =' | User GUI

| E—
b
©,

((((l’))) EMC report
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Appendix : L9963 EVB
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L9963 _evaluation_GUI_V 1.8--- STMicroelectronics

Appendix : L9963 EVB
B T | Automotive

Voltage & current & temperature ‘ Configuration & PCB open wire diagnostic & sleep mode | Diagnostic - information | Diagnostic - raw upstream frame |

1973

Jmosi | DEV_GEN_CFG | Imiso |
. s 1.5 2 25 3 35 . ' . . 1.5 2 23 3 35 s ' . . 1.5 2 23 3 35 s ' . L 1.5 2 23 3 35 4 . 17 8 Chfp_ID_3
e 3.5 o 4.5 . 4.5 45 16 || 0 | chip_ID_2
0 ~5 0 ) \5 0 3 ~5 0 4 “5 15 |0 | chip_ID_1
- - - L 14 [ 0 | chip_ID_0
13 | 0 |isotx_en_h
| [0.00000 ] ~ [en | [0.00000 ] . [Oen | |0.00000 ] w [en | |0.00000 ] “ [en o 'SUt _En;( 1
b 1 b out_res_tx_iso_
[ [ [ 11 | @ |out_res_tx_iso_0
° L 152 25 3 35 . ¢ ° 15 225 3 35 . ° ° 15 225 3 35 ° ° , 152 25 3 35 4 ° 10 |0 iso_freq sel_1
o 4.5 o %5 .5 o 4.5 P
9 0 iso_freq_sel_0
0 . ~5 0 . ‘5 0 5 ~5
3 0 ||transceiver_on
",;| ",;| 'l;l 7 | 0 transceiver_valid
. | /0.00000 ~ Oen | | /0-00000 . Oen || | |0-00000 . Qe . .HeartBeatCyde_Z
I [ [ 5 0 |HeartBeatCyde_1
° L LS 2 25 3 35 . ° ° LS 2 23 3 35 4 ° ° 15 225 3 35 4 - L , LS 223 3 35 4 ® 4 | 0 |HeartBeatCycle_0
0 4.5 0 5 0 5 . 45 3 |0 |FaultH_EN
o 3 5 o \5 a \5 U 12 £ 2 | 0 |HeartBeat_En
r — r — - — - — 1 | 0 | Farthest_Unit
| 000000 ] = | [0.00000 ] [ Jen | 000000 ] = | 0.00000 ]\ [Jen 0 | 0 |Fault_force
J 2.5 9 9 0 4 & ) 3 ")
15 2 3 35, 0 50 z S addr <L | cre 3 | [write [+ pevd [0 [
o 45 G ‘
N | ° N | »
VTREF_MEAS
— 1 (— 1 mosi |~ C0O0300203E miso 0
| 0.00000 ]\ = | 0.00000 ] | 0.00000 ] N
Configuration registers
1% || IC Thermometer 4/DEV_GEN_CFG Single wri
= Ei _GEN_ ingle write fread
0.000000 : 4 L 4 4 2 4
SENSE_OpEn 160 . aT chi
: : P 9
Lol 5& . . . . . Save configuration Load configuration
CUR_INST_calib [A] E BT GPI06
0.000000 0.000000 RST | - : ¢ [0.00000 |y [o.00000 |V [o.00000 |V fo.00000 |V [p.00000 |V [o.00000 | ¥ [o.00000 |V
kot mlFn Eb | @ com Ll A
|| [eaL 1 [eaLz [eaL 3 [IeaL4 [eaLs [eaLs [eaL7 [eaLs [eaLs [IeAL 10 [eaL 11 [eaL 12 [IBAL 13 [IeaL 14
Reset COM port Diagnostic [_] OFF
ID asignment  1,2,3,4,5,6,7,8,9,10,11,12,13,1415  yumberofms [T | A Tme|100 msec | DevIDdisplay |1 [« [IMeter  datalogger [] Clswara () ack
Configure IDs ) AcK Clear IDs Ak Time: interval P Ack Configure device P acx Get Firmware version Diagnostic once STOP 10




L9963 _evaluation_GUI_V 1.8--- STMicroelectronics

Voltage & current & temperature | Configuration & PCE open wire diagnostic & sleep mode I Diagnostic - information ' Diagnostic - raw upstream frame I

Appendix : L9963 EVB

5
E

urr_thr

ad
410.000000

tomotive

DEV_GEN_CFG |
chip_ID_3 0
chip_ID_2 0
chip_ID_1 0
chip_ID_0 0
isotx_en_h 0
out_res_tx_iso_1 0
out_res_tx_iso_0 0
iso_freq_sel_1 0
iso_freq_sel_0 0
transceiver_on 1}
transceiver_valid 0
HeartBeatCyde_2 0
HeartBeatCyde_1 0
HeartBeatCycde_0 0
FaultH_EM 0
HeartBeat_Fn 0
Farthest_Unit 0
FaultL_force 0

PCE open wire diagnostic

addr {1 | cre 3 | [write [v | DevD

Lys
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C_UPDATE

E_Gp10_TERM Bl
E CeLLTeRM EEl
L_TERM ol
oo |

mosi |~ CO0800203E

Configuration registers

miso 0

%pEv_GeN_cFG

| Single writefread

Save configuration

Load configuration

Kool o BT | @ cow il acx

ID asignment  1,3,3,4,5,6,7,8,9,10,11,12,13,14,15

Configure IDs

) ACK

Clear IDs

rberors (L] A Toe[100 msee o]
'AEK Time interval

& AcK

Dev ID display |1

Configure device

[meter

) ACK

data logger [] Cswar a

Get Firmware version

) ACK
.

Reset COM port

Diagnostic |:| COFF

Diagnostic once

11



Appendix : L9963 EVB

L9963_evaluation_GUI_V 1.8--- STMicroelectronics

Diagnostic -information | Diagnostic - raw upstream frame

Voltage & current & temperature | Configuration & PCB open wire diagnostic & sleep mode

[ DEveEeNCG |
General | cell | BrsT | cPo | T e
p_IL_.
16 | 0 | chip_ID_2
15 | 0 | chip_ID_1
14 [0 | chip_ID_0
loss_agnd TrimmCalCk sense_minus_open Fault_L_line_status eof_bal HeartBeat_En OVR_LATCH EEPROM_DWNLD_DOME 13 || 0 |isotx_en_h
' 12 | O out_res_tx_iso_1
11 | @ out_res_tx_iso_0
10 | 0 iso_freq_sel_1
loss_dand dk_mon_init_done  sense_plus_open FaultH_EN bal_on HeartBeat_fault DUTY_ON EEPROM_CRC_ERR_CAL_RAM 5 |0 |iso_freq sel 0
' ' ' ' 8 0 ||transceiver_on
7 | 0 |transceiver_valid
loss_cond ck_mon_en curr_sense_ovc_norm  FaultHline_fault TimedBalacc CoulombCounter_en CONF_CYCLIC_EN EEFROM_CRC_ERR_SECT_0 6 . HeartBeatCyde_2
5 0 |HeartBeatCycle_1
4 || 0 |HeartBeatCyde_0
loss_gndref OSCFail curr_sense_ovc_sleep  Comm_timeout_fit EoBtimeerrar CoCoulvF TCYCLE_OVF RAM_CRC_ERR 3 0 | FaultH_EM
2 0 |HeartBeat_En
1 0 |Farthest_Unit
0 | 0 |Faultl_force
wu_gpio? va_s;u ua_isoline va_faulth WU_CYC_wup Addr E cRC @ write |w | DevID |0 [w
mosi - CO0800203E s O
max value max cell index min value min cell index
0.00000 [y] 1 000000 [y] 1 £IConﬁgureﬂmn registers
Manc. history value of V cell [v] _1|DE\-'_GEN_CFG Single write fread
Vel 1 Vel 2 Vel 3 Vel 4 Vel 5 Vel & Vel 7 Vel 3 Veellg Vel 10 Vel 11 W el 12 Vel 13 Vel 14
0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
Save configuration Load configuration
Min. history value of W cell [V]
Vel 1 Vel 2 Vel 3 Vel 4 Vel 5 Vel 6 Vel 7 Vel 8 Veell9 Vel 10 Vel 11 el 12 Vel 13 Vel 14 W
0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 I/D OM1 j| X xlﬂ_l . B2 M ACK
Reset COM port Diagnostic [_] OFF
"l ID asignment 1,2 3,4,5,6,7,8,9,10,11,12,13,14,15  pumber of IDs D A Time|100 msec  [o Dev ID display |1 |o [Imeter data logger [] [Jswar a D Ak 12
life.augmented Configure IDs P Ack Clear IDs JPACK Time interval P Ack Configure device P ack Get Firmware version Diagnostic once STOP
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L9963 _evaluation_GUI_V 1.8--- STMicroelectronics

Voltage & current & temperature | Configuration & PCB open wire diagnostic & sleep mode

Diagnostic - information

Diagnostic - raw upstream frame

Appendix : L9963 EVB

'S7%

DEV_GEN_CFG |

General  Cell ‘ BIST | &PIO | .
17 | 0 | chip_ID_3
— OPEM — UMDER WCOLTAGE — OPEM — SHORT 16 | 0 | chip_ID_2
CELLD CELLE VCELL1 BAL_LWV VCELLS_BAL_LIV 15 | @ | chip_ID_1
? Y Ll zrEd Lt ZrEd BALL SHORT  BALS_SHORT 14 |0 | chip_D_0
13 | 0 |isotx_en_h
CHI1 CHLS ——
VCELLZ BAL_LV WCELLS_BAL_LIV BALZ_OPEN BALS_OPEN BALZ SHORT BALS_SHORT 12 [0 out res. tx_iso_1
CELL? CELL10 11 | 0 ||out_res_tx_iso_0
VCELL3_BAL_LV VCELL10_BAL_LIV BAL3_OPEN BAL10_OPEN BAL3_SHORT  BAL10_SHORT 10 |0 |iso_freq_sel_1
CEL3 CEL11 9 | 0 |iso_freqg_sel_0
VCELL4 BAL_UV WCELL11 BAL_UWV BAL4_OPEN BAL11_OPEN BAL4_SHORT BAL11_SHORT g 0 | transceiver_on
CELL4 CELL1? 7 | 0 | transceiver_valid
] HeartBeatCyde_2
VCELLS BAL UV VCELL12 BAL UV BALS_OPEN BAL12_OPEN BALS_SHORT  BAL12_SHORT I teertgestCyde
CFELLS CELL13 5 a HeartBeatCyde_l
4 | 0 |HeartBeatCyde_0
VCELLG_BAL UV  VCELL13_BAL_LV BALS_OPEN BAL13_OPEN i gRionT  BRLIE ERIET |
CELLG CELL14 - - - - 3 |8 FaultH_EN
. . 2 0 | HeartBeat_En
BALY_SHORT BAL14 SHORT :
CELL7 VEAT VCELL7_BAL_UV VCELL14 BAL_UV BAL7_OPEN EAL14 OPEN = = 1 | @ |Farthest_Unit
. . 0 | 0 |Faultl_force
50C data_ready_vsum data_ready_vbattdiv WCOM_UV VCOM_OV VREG_OV WREG_LV VDIG_OV VAMA_OV
® _ready_ _ready_ - - - = < - addr *[1_| cre 3 | [wnite [v] DeviD [0 [+
mosi  CO0B00203E  misg O
max valus max cell index min value min cell index
0.00000 [v] 1 000000 [v] 1 ﬁCUnﬁgurah’on registers
Max. history value of ¥ cell [V] ~|DEV_GEN_CFG Single write/read
Woeell 1 Vel 2 Wcell 3 Vel 4 W cell 5 Vel 6 Vel 7 Weell 8 Vel g W cell 10 Vel 11 Weell 12 Vel 13 W cell 14
0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
Sawe configuration Load configuration
Min. history value of V cell [V]
Woeell 1 Vel 2 Vel 3 Vel 4 W cell 5 Vel & Vel 7 Vel 8 Vel @ Vocell 10 Vel 11 Vel 12 Vel 13 W cell 14
komi  #lFndo | @ com Ll Ack
0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
Reset COM port Diagnostic |:| OFF
ID asignment ' 1,2,3,4,5,6,7,8,9,10,11,12,13,14,15 . mber of IDs |1 A Time|100 msec ~ Dev ID display |1 [« [ meter data logger [ CJswar a J ACK
13
Configure IDs ) ACK Clear IDs JACK Time interval ) ACK Configure device J ACK Get Firmware version Diagnostic once STOP
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L9963_evaluation_GUI_V 1.8--- STMicroelectronics

Voltage & current & temperature | Configuration & PCE open wire diagnostic & sleep mode

General | Cell BIST ‘GPIO |

— OPEM_BIST

OPEN_BIST_FAIL 0

OPEN_BIST_FAILL 1

OPEN_BIST_FAIL 2

OPEN_BIST_FALL 3

OPEN_BIST_FAIL 4

COPEM_BIST_FAIL 5

OPEN_BIST_FALL &

OPEN_BIST_FAILL 7

OPEM_BIST_FAIL 8

OPEN_BIST_FAIL 9

OPEM_BIST_FAIL 10

OPEM_BIST_FAIL 11

OPEM_BIST_FAIL 12

OPEM_BIST_FAIL 13

Diagnostic - infarmation

— MUX_BIST

MUX_BIST_FAIL 0
MUX_BIST_FAIL 1
MUX_BIST_FAIL 2
MUX_BIST_FAIL 3
MUX_BIST_FAIL 4
MUX_BIST_FAIL 5

MUX_BIST_FAILL &

MUY_BIST_FAIL 7
&
MUY_BIST_FAIL &
MUY_BIST_FAIL 9
MUY_BIST_FAILL 10
MUY_BIST_FAIL 11

MUX_BIST_FAIL 12

MUX_BIST_FAIL 13

Diagnostic - raw upstream

Appendix : L9963 EVB

frame

'S73

— BIST_BAL_COMP_LSHS

BIST_BAL_COMP_LS_FAIL 0

BIST_BAL_COMP_LS_FAIL 1

BIST_BAL_COMP_LS_FAIL 2

BIST_BAL_COMP_LS_FAILL 3

BIST_BAL_COMP_LS_FAIL 4

BIST_BAL_COMP_LS_FAIL 5

BIST_BAL_COMP_LS_FAIL &

BIST_BAL_COMP_HS_FAIL 7

BIST_BAL_COMP_HS_FAIL 8

BIST_BAL_COMP_HS_FAIL 9

BIST_BAL_COMP_HS_FAIL 11

BIST_BAL_COMP_HS_FAIL 10

BIST_BAL_COMP_HS5_FAIL 12

BIST_BAL_COMP_HS_FAIL 13

— GPIO_BIST

GPIO3_BIST_FAIL

GPIO4_BIST_FAIL

GPIOS_BIST_FAIL

GPIOG_BIST_FAIL

GPIO7_BIST_FAIL

GPIOS_BIST_FAIL

GPIO9_BIST_FAIL

VTREF_COMP_BIST_FAIL

VREG_COMP_EIST_FAIL

VBAT_COMP_BIST_FAIL

VCOM_COMP_BIST_FAIL

tomotive

DEV_GEM_CFG |

17 chip_ID_3
16 chip_ID_2
15 chip_ ID_1
14 chip_ID_0
13 isotx_en_h

out_res_tx_iso_1

[y
jny

out_res_tx_iso_0

—
L=}

a
a
1]
]
a
12 | 0
0]
0 |iso_freq_sel_1
0 |iso_freq_sel_0
0 ||transceiver_on
0 |transceiver_valid
. HeartBeatCyde_2
HeartBeatCycle_1
HeartBeatCyde_0
FaultH_EN
HeartBeat_En
Farthest_Unit
FaultL_force

Ol mlwlealv oo v

o o o o o o

sddr *1 | cre #J3E | [write [~ pevip [0 (o

mosi - CO0B00203E  misp O
max value max cell index min value min cell index
0.00000 [y] 1 0.00000 [y] 1 £IConﬁguraﬁon registers
Max. history value of V cell [V] ,1|DE'\.-'_GEN_CFG Single write/read
Vel 1 Vel 2 Vel 3 Vel 4 Vel 5 Vel 6 Vel 7 Vel 8 Vel s v cell 10 Vel 11 Vel 12 Vel 13 Vel 14
0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 10.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
Save configuration Load configuration
Min. history value of ¥ cell [V]
Vel 1 Veell 2 Vel 3 W cell 4 W cell 5 Vel 6 Vel 7 Vel & Veeld WV cell 10 Veell 11 W ocell 12 Woeell 13 Vel 14
YoM F[FE0 | @ com Ll A
0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
Reset COM port Diagnostic |:| OFF
ID asignment 1,3,3,4,5,6,7,8,9,10,11,12,13,14,15  y mber of IDs |1 A Time | 100 mSec | Dev ID display |1 [« [IMeter data logger [] Clswar A jack
Configure IDs ) ACK Clear IDs JACK Time interval ) ACK Configure device ) Ack Get Firmware version Diagnostic once STOP
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L9963 _evaluation_GUI_V 1.8--- STMicroelectronics

Voltage & current & temperature | Configuration & PCE open wire diagnostic & sleep mode

Diagnostic - information

Appendix : L9963 EVB

Diagnostic - raw upstream frame

'S73

tomotive

DEV_GEN_CFG

addr 1| cre % | [write [v] DeviD [0 [w

0

Single write/fread

Load configuration

General | Cell | BIST GPIO | 7 Wl D 3
ip_LD)_.
16 | 0 | chip_ID_2
15 | O | chip_ID_1
 GPIO DIAG. 14 | 0 chip_ID_D
13 | 0 |isotx_en_h
GPIO3en GPIO3short GPIO3_OPEM GPIO3_fastchg_OT 12 |0 Jout res b iso_1
11 | @ out_res_tx_iso_0
GPIO40n GPIO4short GPIO4_OPEN GPID4_fastchg_OT 10 10 |iso_freq_sel_1
. 9 |0 |iso_freq_sel_0
GPIOS50n GPIOSshart GPIOS5_OPEM GPIOS_fastchg OT 8 e trans':ewer—mld
. 7 0 | transceiver_vali
& . HeartBeatCyde_2
GPIOGoN GPIOGshort GPIO6_OPEN GPIO6_fastchg_OT | —
4 | 0 |HeartBeatCycle_D
GPIOTon GPIO7short GPIOT_OPEM GPIO7_fastchg_OT W TTET
2 0 HeartBeat_En
GPIO3an GPIO&short GPIO3_OPEN GPIO&_fastchg_OT 1 | 0 |Farthest_Unit
0 |0 |Faultl_force
GPIO%0n GPIO9short GPIOS_OPEM GPIOY_fastchg OT
mosi |~ COD800203E miso
max value max cell index min value min cell index
000000 [v] 1 0.00000 [y] 1 ﬂCnnﬁguraﬁon registers
Maix. history value of V cell [V] -1|DEV—GEN—CFG
Vel 1 Vel 2 W cell 3 WV cell 4 Vel 5 Vel & Vel 7 W cell 8 Vel 9 Vel 10 Vel 11 Vel 12 Veell 13 Vel 14
0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
Save configuration
Min. history value of V cell [v]
Vel 1 Vel 2 Vel 3 v cell 4 Vel 5 Veells Vel 7 Vel 3 Vel 9 Vel 10 Vel 11 Vel 12 Vel 13 v ocell 14
kcomi =l Fn Ho | @ com
0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
Reset COM port
ID asignment  1,2,3,4,5,6,7,,9,10,11,12,13,14,15  ymher of IDs |1 A Time[100 mSec  [v Dev D display |1 [v [Meter  data logger [] Clswara ) ack
Configure IDs ) AK Clear IDs JACK Time interval ) ACK Configure device J ACK Get Firmware version Diagnostic once

gl Ack

Diagnostic [_| OFF

STOP

15



o G L9963T Isolated Transceiver for BMS

* |solated SPI interface

Transformer isolated communication interface

* L9963 companion transceiver for BMS application

* Automotive EV application

Up to 2.66 Mbps

* Robust conducted and radiated immunity performance

* 1S026262, ready for ASIL D system
3.3V and 5V compatible logic threshold

Sample : Avai e ‘
SOP : QS.

16
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L9963 & L9963T System Overview

****************************************************************************************************************

HV

Traction Battery
Inverter Charger

V, T

Dual ring*

g , ‘ Vehicle
‘ Controller

I
24 il

VT

JIE

A

S 3 Bl

| I 1 I[E 5 S

L9963T i 5 o . . _
! ual ring* = Optional configuration
B> | viT \ 3 g P g

T CMC |
r 5,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,99',',,'\!!@!!ag,e,m,e,nt,,(%on!rg',',er ,,,,,,,,,,,,,,,,,,,,,,,,,,, C entralBMS ,,,,,,,,,,,,,,,,, 3
> /4 17

life.augmented V,I,T = Voltage, Current and Temperature sense




ST BMS Solution for BEV/HEV

VBATP

"~ " 12V HV
<g8omAl Enable
Key-in/K15 |——> 1 CMC
_| Safety Cell Management Controller
—ETE,B' — shutdown
- — |3 " o
Batt protected switch <165mAVB_sw L9963
3.8A@0.2s L
Yo' L9301 hold 0.65A 20Khz ./
S or L9305(d)
ensor | IN1..8 HV+ Contactor
such as Hall _— OUT5 LSD A
H - Contactor
OuUT6 LSD MMM .
i Fast CNG+
Automotive sp T
MCU OUTS LSD <6A — "~ Fast CNG-
—> AAANS A~ L
SPC574S ouT P ) VUV o
CAN <3A
CAN — L9616 «—p SPC574K OUT2 LSD <3A W
High speed CAN (b) SPCE8NN OUT3 LSD — U
1101, m= - - —— ] (@) OUT4 LSD <3A
Sensors E MIQS 1 L9966 (c) ! OUT9 HSDILSD <3p | Load
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ST's BMS Solution for 48V Mild-Hybrid
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"l —— Power Line ;O (a) SPC48NN : HSM, GTM, Ethernet.

life.augmented



Thank you

© STMicroelectronics - All rights reserved. ’l

The STMicroelectronics corporate logo is a registered trademark of the STMicroelectronics
group of companies. All other names are the property of their respective owners. life.augmented




