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NTBatteryManagementSystem: Safety reference design

in compliance to ISO 26262 ASIL C

Description

NTBMS is a Battery Management System for manufacturer of
automotive Battery Systems, used as Starter Battery or Auxiliary
Battery with Li-lon cells.

The NTBMS platform is designed for systems with high demand
on reliability and safety in compliance with 1SO 26262 ASIL C.

NTBMS is a generic safety reference design for BMS developed
in cooperation with NXP. The Battery Management System of Li-
lon battery includes cell monitoring, current sensing, passive cell
balancing, battery breaker control, computation unit for Battery
parameter extraction (such as State of Charge, State of Health)
and communication to other ECU through CAN.

Battery management systems (BMS) are responsible to steer
and control high-voltage batteries of Electric and Hybrid Electric
Vehicles. This control unit is essential since several battery cells
are unified to a cluster to enhance battery capacity. It is a charge
regulator which should guarantee a stringent power supply of
the engine.

BMS are essential to monitor state of charge, load distribution,
temperature of each battery cell as well as of the whole battery
package and development of the charging capacity.

Figure 1: NTBMS Baseboard & NT SafeSOMmicro
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Typical Applications

_ Automotive BMS for Starter Battery with Li-lon battery

_ Automotive BMS for Auxiliary Battery

_ Smart Grids

_ Other Battery Management opportunities (medical, e-Bike,
light transportation, industrial)

Customer Benenfits

_ Accelerate time to market

_ Reduction in costs for development and certification
_ Safety Development Platform for BMS

_ Reference Design in compliance to 1SO 26262 ASIL C

Key Features

_ Integrated system diagnostic functions up to ASIL C
_ Overcurrent protection

_ Overcharge protection

_ Over-temperature protection

_ Over-voltage protection

_ Under-voltage protection (short circuit)

_ Protection against unintended relay close

_ Protection against unintended relay open

_ Crash detection input
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Technical Data

Power Supply

The device is designed for operation with 12V to 18V DC power
Supply. Operation with other supply voltages is not permitted.
The supply voltage is connected via the connection cable provi-
ded for this purpose.

Environmental Conditions

Temperature

The device is designed for storage and operations at the follow-
ing temperature ranges:

_ Storage temperature: -15°C to +70°C

_ Operating temperature: 0°C to +40°C

System Overview
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Battery Characteristics

Electrical current carrying capability for shunt resistor
_ 250 A permanent;

_600Afor40s;

_1400Afor1s

Battery Management System current
_ operating current < 25 mA@RT

Other Characteristics

_ Intrusive diagnostics (performed by MCU)

_ Memory storage (RAM & flash)

_ Power management (low power and normal mode)
_ LIN for starter batteries

_ CAN for the auxiliary batteries.
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Figure 2: Block Diagram NTBatteryManagementSystem
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Operations

Access to the Device
During operations, the user must prevent access to or contact with the device for children, pets, plants, and insects.

Controls and Display Elements SafeSOMmicro

S1: Reset Button

H1: Diagnostic MCU, User defined LED

H2: Diagnostic MCU, User defined LED

H3: Safety MCU Status LED: LED on = Initialization successful

H4: Safety MCU Status LED: LED Blinking = MCU communication OK; LED ON = Error
H5: VDD present

Controls and Display Elements BMS Baseboards
H1: BCC Fault output LED

Jumper Settings BMS Base Board:

P3: Soldering Jumper for Breaker sense control selection:
Short Pin 1+42: BCC (default), Short Pin 2+3: MCU1

P4: Close Jumper to enable CAN Termination

P7: Close Jumper to supply VBAT_AUX from CL30

Connector Description SafeSOMmicro

P1: JTAG Interface Diagnostic MCU
2x5 Pin Header RM 1,27mm

Pin Number Description Pin Number Description
1 3v3 2 T™S
3 GND 4 TCLK
5 GND 6 DO
7 NC 8 DI
9 NC 10 IMCU Reset

P2: JTAG Interface Safety MCU
2x5 Pin Header RM 1,27mm

Pin Number Description Pin Number Description
1 5V 2 T™S
3 GND 4 TCLK
5 GND 6 TDO
7 NC 8 DI
9 NC 10 /MCU Reset
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P3:TTL UART Connector, 5V
3 Pin Header RM2,54mm

Pin Number Description
1 GND
2 MCU TX
3 MCU RX
P4: GND
Single Pin

X1: Baseboard Connector 1

Pin Number Description Pin Number Description
1 MCU2 PTA6 1 SBCFS1B
2 MCU2 PTA7 12 SBC 100
3 SPI CLK 13 SBC 105
4 SPI MISO 14 SBC 104
5 MCU2 PTC2 15 CAN Low
6 MCU2 PTC3 16 CAN High
7 SPICS 17 VSUP3: Filtered VBAT output
8 MCU2 PTAO 18 VBAT: 12V Power supply input
9 MCU1 PTDO 19 GND
10 MCU1 /RST 20 GND

X2 Baseboard Connector 2

Pin Number Description Pin Number Description
1 11 MCU1 PTA13
2 12 MCU1 PTA12
3 13 MCU1 PTAT1
4 14 VDD: 5V
5 15 SBC PTEO
6 16 SBC FSOB
7 17 VAUX: 5V
8 18 GND
9 19 GND
10 20 VDDA: 5V
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Connector Description BMS BaseBoard

P1:VBat+ Measurement Connector
4mm Banana Jack, not fitted by default, Part No: Hirschmann 973 582-101

P2:VBat- Measurement Connector
4mm Banana Jack, not fitted by default, Part No: Hirschmann 973 582-100

P5: GND

P6: Breaker Connector
Molex 34793-0080

Pin Number Description Pin Number Description
1 12V 5 NC
2 Breaker Close 6 NC
3 12V 7 Fuse Sense Input (optional)
4 Breaker Open 8 Breaker Sense Input
P8: Vehicle Connector
Molex 34793-0082
Pin Number Description Pin Number Description
1 CL30 Input 5 Feature Connector
2 CAN High 6 Feature Connector
3 CAN Low 7 Feature Connector
4 Crach detection input 8 GND
P9: Feature Connector
3 Pin Header RM2,54mm, reserved for future use.
P10: Battery Cell Connector
Molex 501876-1640
Pin Number Description Pin Number Description
1 GND 9 Cell1
2 Temp Sensor 1 10 CTRef
3 GND 1 Cell 3
4 Temp Sensor 2 12 Cell 2
5 GND 13 Cell 5
6 Temp Sensor 3 14 Cell4
7 GND 15 VBAT_AUX
8 GND 16 Cell6

P11: Aux Connector (Semiconductor Relais)

Molex 34793-0081
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KomnaHus «Life Electronics» 3aHumaemcsi nocmaskamu 351€KmMpPOHHbIX KOMITOHEHMO8 UMIOPMHO20 U
omedyecmeeHHo20 rpouseodcmea om npoudeodumernel u co ckrnados KpyrHbix ducmpubbomopos Esporibi,
AMepuku u Asuu.

C koHua 2013 200a KoMraHusi akmueHo pacwiupsiem fuHelKy MocmagoK KOMIOHEHMO8 0 HarnpaeneHuo
KoakcuarbHbIl kabesb, Keapuesbie 2eHepamopbl U KOHOeHCcamopbi (KepaMuyeckue, nieHoYHbIe,
3neKmposiumuyeckue), 3a cuyém 3akntoyeHuss ducmpubbromopcKux 002060p08

Mbi1 npednasaem:

o KoHKypeHmocnocobHbie UeHbl U CKUOKU MOCMOSIHHbIM KITUeHmMam.

e CrieyuarsnbHbie ycrio8usi 07151 TOCMOSIHHbIX KITUEHIMO8.

e [lod6op aHarnoeos.

lMocmaeky KomMrnoHeHmMo8 8 ftobbix obbemax, y0oernemeopstouUx eawum MompebHoCMSsM.

lpuemnembie cpoku nocmasku, 803MOXHa yCKOPEeHHasi mMocmaska.
Locmaeky mosapa & ritobyto moyky Poccuu u cmpaH CHI™.
KomrinekcHytro nocmasky.

Pabomy no npoekmam u rnocmasky obpa3syos.

®opmuposaHue ckiada nod 3akaszyuka.

Cepmucgbukambl coomeemcmeus Ha rnocmassnseMyro npooyKyuUto (Mo XenaHu KueHma).
o TecmuposaHue nocmasnsemMou npodyKyuu.

e [locmasKy KOMMOHEHMOo8, mMpebyruux 806HHYIO U KOCMUYECKYH MPUEMKY.

e  BxodHoli KOHMposib Ka4yecmea.

e  Hanu4yue cepmugpukama I1SO.

B cocmaee Hawel komnaHuu opeaHu3oeaH KoHcmpykmopckuli omderst, npu3eaHHbIl MomMozamb
paspabomyukam, U UHXEHepaM.

KoHcmpykmopckuli omOen nomoaaem ocyujecmseums:

Pezaucmpauuro npoekma y npousgooumersisi KOMIOHEHMOS.

TexHu4eckyro no0depXKy rnpoekma.

Bawumy om cHaMuUs KOMroHeHma ¢ npoussoocmea.

OueHKy cmoumocmu fpoeKkma ro KOMIOHeHmam.

U3ezomoerneHue mecmosol rnnambl MOHMaX U ryckoHanadoyHbie pabomeil.

lattis % A g nncen TP intessil, Panasons (T U170 ATEL AMDIN EEEs

0KI ﬂ_[ [ SANYD Quaoww RENESAS  SIEMENS SHARP _ ’[:E”"—:,l
g Sy, [IE moxm s U AT €N [qaL

BOURNME

NS 7, Citwbond DALLAS Meare  Gllegns (inteD e | ™ RONM
International . . — .
..-nﬂm.n._,,.,_ w@ TosHiga ZETEX 'niemalofa Amphenol élantec uichicon FU]ITSU

Viccn 5, e Y Sice . @ su@ N [BTOKO
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