PRODUCT SPECIFICATION

SMART BPS TEMO0O0001

BATTERY PACK PRESSURE SENSOR
FOR THERMAL RUNAWAY DETECTION

DRAWN ENGINEER APPROVAL ECN # DATE
XT John 4-Oct-2021
SHEET TITLE DRAWING NUMBER
10F 13 PRODUCT SPECIFICATION TEMO00001-PSP
ALL RIGHTS RESERVED —
This document_ cannot be reproquced or disclosed to third ‘ g ‘ » ChurOd
parties wgrr\]ztrjct)(tjhglgvcrgt(()erﬂcc:sonsent of r / EIeCtr0n|CS




REVISION LOG

Revision Description Date Changes
1 Initial release 10/4/2021 Tem version Initial Release
DRAWN ENGINEER APPROVAL ECN # DATE
XT John 4-Oct-2021
SHEET TITLE DRAWING NUMBER REV
20F 13 PRODUCT SPECIFICATION TEMO00001-PSP 1

ALL RIGHTS RESERVED

This document cannot be reproduced or disclosed to third

parties without the written consent of

Churod Electronics

A
Yy Churod

» w Electronics




CONTENTS

1 GENERAL DA T A e 4
LI DESCRIPTION ...ttt e e e e e e s e e e e e e e s s s aa b e e e e e eeeesnnnenneeeaeeens 4
2 @ 15 1 L USSR 4
1.3 CONFIGURATION ..ottt e e e e e e s e e e e e e e e s ettt e e e eeeeesessnnnranaeeaaeeas 4
1.4 GENERAL REQUIREMENTS .. ..ottt e e e e e e e e nnnranenee s 4
1.5LEGAL DISCLAIMER PRODUCT USE (AUTOMOTIVE SENSORS).....cccccccovvivvreiinnnne, 4

2 CHARACTERISTICS. ..ottt ae e abae b e e asasaeaasaaaaaaaassaaassasassaasassssnsnnnnnes 6
2.1 GENERAL PROPERTIES ...ttt ettt e e e e e e e e e e e enaes 6

211 Operating MeasuremMeNt PreSSUIE FANGE. ........uiiuuiiiiieeieeiteeseesiee e sressee e siee e ssresnneseesnes 6
21.2 Operating teMPEIAtUIE FANJE .......cooveiiiiiieitie ettt b e sanesenenaes 6
2.1.3 e o0 B o (TSN SR RPR 6
214 BUIST PrESSUIE ...ttt ettt b e ettt e s sa b e e e sbb e e e e snbbe e e s snbeeeesnbeeeas 6
2.1.5 LAY T Vo T .o Lo = SRR 6
2.1.6 WaKE-UP TUNCHION.......uiiiiiiiiic ettt et e e te e e e s te e e ntaeennaeesnteesnraeans 7
2.1.7 =0 [ ST 0] T [ - | OSSR 7
2.1.8 Threshold INSIAE SENSO.........ciiiieee e e stae e sraeesnteesreean 7
2.2 0PERATING ENVIRONMENT ...ttt e 8
221 Operating ambient tEMPErature FANGE. .........coviiiiiiiiie et 8
2.2.2 Storage tEMPErAtUIE FANQGE. ........uvieiiiee e ittt e ettt e s s e e e s stteeeestaeeessteeeessstareesnsteeeesnsaeeesanseeeesans 8
2.2.3 F Y o] o] [To=d o] I 4 =T 11 o SRR 8
2.2.4 (o1 (= Tox 1 T0] TN r= 14 o TSP 8
2.25 FIammability FALING .....vveeieecic et nnae s 8
2.3ELECTRICAL CHARACTERISTICS. ...ttt e e e e snaeea e 9
2.3.1 YU o] o)A Zo] 1 2= o T AV oo SO USRTI 9
2.3.2 POWET CONSUMPLION......ciiiiieiiee ettt e et s e et e et e e sraeesnte e snteeenteeesreeenneees 9
2.3.3 LT 01U 1 A @ T 110101 41T [ - | TSR 9
234 BAUD FALE.......ooiiieiiieeie ettt b e bttt e bttt b et nnne s 9
2.35 S CTol (o= T o T L= g =] (=T TSR 9
2.3.6 D] 2T O 1= SO 10
2.3.7 D= Vo | [0 ] (TSR 10
2.3.8 =] 010 £ 1= (]2 1 PSR 10
2.3.9 BAUD FALE ...ttt b e bbbt re e 10
2.3.10 Nominal output signal tranSTer CUNVE ... 10
2.3.11  PreSSUre OULPUL BCCUIACY ......cuvveieiiiieeeiireeesitteeesstteeeesssseesssssseeessssseeesssteesesnsseeessnsseeessnssnaesnns 11
P N A = (= ~o 1] o o RS SR 11
2.3.13 Recommended electrical INtEIfACE.........c.cocuiiiiiiii e 11
2.4 MECHANICAL CHARACTERISTICS ...ttt 13
24.1 D0 g T=T g T3 o] o OSSR 13
242 CONNECLON PIN SEOUEICE ......vieiieiieeiee ettt ettt ettt et et e sbe e be e be e nbeenbeenbeenbe e 13
2.4.3 TS = 1 =T o OSSO 13
DRAWN ENGINEER APPROVAL ECN # DATE
XT John 4-Oct-2021
SHEET TITLE DRAWING NUMBER REV
ALL RIGHTS RESERVED
This document_ cannot be reproquced or disclosed to third y | Ch u rOd
parties wgrr\]ztrjct)éhglgvcrgt(()erﬂcc:sonsent of 3 EIeCtron |CS




11

1.2

1.3

1.4

1.5

GENERAL DATA

DESCRIPTION

In this specification a sensor is described that has the
objective to measure absolute pressure in the battery
pack of electric vehicle. The sensor will provide a CAN
output to battery management system (BMS), the
pressure signal will be proportional to the measured
pressure.

The power consumption working mode of this sensor is
either controlled by BMS through request pin (the one
that takes precedence) or switched by sensor itself
using monitored pressure as trigger condition. When
voltage on request pin is high level, sensor works at
high consumption working mode and CAN
communication with BMS is enabled. When voltage on
request pin is low level, sensor works at low power
consumption working mode to monitor internal pressure
of battery pack discontinuously, and there is no CAN
communication. Once sensor monitored pressure
triggers the set threshold, sensor will switch from low
power consumption working mode to high power
consumption working mode and send out a wake-up
signal to BMS.

CODING

Sensor coding conform to the envelope drawing

CONFIGURATION

The shape, material and the dimensions of the sensor
are in accordance with the envelope drawing

GENERAL REQUIREMENTS

The performance of the sensor is in accordance with
the requirements as defined in chapter 2 of this
specification and can only be guaranteed if the sensor
is used in environmental conditions as specified in this
document. Any deviation from usage as defined in this
document will void this specification. Test climate
unless mentioned otherwise is according to

: TEMOOOO0O01-ENV

: TEMOOOO001-ENV

: Normal, 23/50-2 DIN 50 014

LEGAL DISCLAIMER PRODUCT USE (AUTOMOTIVE SENSORS)

Churod Electronics products are developed for
automotive applications. They may only be used within
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the parameters of these Product Specifications.
Churod Electronics products are provided with the
express understanding that there is no warranty of
fitness for a particular purpose. They are not fit for
use other than specified, tested and validated
within the release process during product launch.
Fit for use warranty claims will be compared with
the provided PPAP release package. Warranty
claims that goes beyond of what is agreed in that
PPAP package will not be awarded.

TEMOOO0001-PSP
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2.1

2.11

2.1.2

2.1.3

214

2.1.5

CHARACTERISTICS
GENERAL PROPERTIES

Operating measurement pressure range

The operating range of absolute pressure is
in the herein defined operating temperature range,
operating voltage range and life time.

Operating temperature range

The operating temperature range is

Proof pressure

Proof pressure of the sensor is

without irreversible loss of functionality in the herein
defined operating temperature range, operating voltage
range and life time.

Burst pressure

Burst pressure of the sensor is

with a maximum time of

Afterwards, the sensor is not expected to return to
normal operation but will not cause any leakage.

Working mode

1. High power consumption working mode

Sensor works on high power consumption mode when
voltage on request pin is

Sensor switches from low power consumption working
mode to high power consumption working mode when
sensor monitored internal pressure of battery pack
exceeds

At the same time, sensor can send wake-up signal to
BMS (Optional function)

2. Low power consumption working mode

Sensor works on low power consumption mode when
voltage on request pin is

and sensor monitored internal pressure of battery pack
is less than

Sensor checks pressure
and there is no CAN communication in low power
consumption working mode.

: 50 to 165 kPa abs

:-401t0 105 °C

: 400 kPa abs

: 500 kPa abs
: 1 minute

: high level (6~16VDC)

: set threshold

. low level (<0.5VDC)
: set threshold

s every 1s
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3. Deep sleep mode

Sensor will stop monitoring pressure after request
signal is continuous low level for more than

: X hrs (disabled)

2.1.6 Wake-up function
A wake-up signal will be sent from sensor to BMS
through : Wake-up pin
Once sensor detects internal monitored pressure
exceeds the set threshold during Ilow power
consumption working mode.
At the end of each wake-up high level signal, sensor
checks the voltage on the request pin. Once a high-
level voltage on request pin is detected, sensor will set
the signal on wake-up pin to low level voltage.
2.1.7 Request signal
A request signal shall be provided by :BMS /BCU
to control the working mode of sensor.
The function of request pin is as described in section
2.1.5and 2.1.6.
2.1.8 Threshold inside sensor
The set threshold inside sensor as described in section
2.1.5 is initially calibrated by Churod. The initial value of
set threshold will be defined together with customer.
The threshold consists of pressure and pressure slope
with a relation of logic or — wake up signal can be sent
out with either one is triggered.
Pressure threshold consists of two parts, basic
pressure value plus delta pressure.
The basic value is : Ambient pressure
Delta pressure is : X kPa (adjustable)
The pressure threshold will be flashed during sensor
low power consumption working mode every : 2 minutes (adjustable)
It can also be flashed during high power consumption
mode if wake up signal is needed. Update frequency : TBD (disabled)
Pressure slope : 0.5kPal/s (adjustable)
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2.2

221

2.2.2

2.2.3

224

2.2.5

OPERATING ENVIRONMENT

Operating ambient temperature range

The operating ambient temperature range

The minimum and maximum operating temperature is
the lowest and highest temperature respectively at
which the sensor will perform according to the
characteristics listed in this chapter.

Storage temperature range

The storage temperature range

The minimum respectively maximum  storage
temperature is the lowest respectively highest ambient
temperature at which the sensor can be kept for longer
periods of time without negative effects on
performance.

Application medium

The application medium is

Protection rating

The sensor complies to
under the condition that the electrical connector is
applied.

Flammability rating

Flammability rating of housing plastic material

- Air

. IP67

: UL94 V-0

:-40 to +105 °C

:-40to +105 °C
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2.3

ELECTRICAL CHARACTERISTICS

2.3.1 Supply voltage (Vcc)
The sensor requires a transient protected and
regulated voltage supply. The sensor will operate
properly at any supply voltage in the range 161016 VDC, 12 VDC Typ.
2.3.2 Power consumption
The sensor average power consumption is less than : 360 mW Typ.
in . high power consumption mode
and less than 1 2.4 mW typ.
In : Low power consumption mode
at : room temperature
at :12vDC
2.3.3 Input / Output signal
The sensor communicates with the BMS by CAN
CAN version :2.0B
2.3.4 BAUD rate
Baud rate : 500Kbps
2.3.5 Electrical parameters
The parameters as listed in Table 1 are tested at room
temperature unless otherwise specified.
Table 1: Electrical parameters
Parameter Min Typical | Max Unit Remark
Operating supply voltage 6 12 16 VDC
High power consumption ¥ 360 mw
Low power consumption ? 2.4 mw
Wake-up square signal
High level voltage 6 12 16 VDC
Low level voltage 0.5 VDC
Request signal from BMS 6 12 16 VDC
Overvoltage capability 24 VDC 1 minute, RT
Reverse voltage capability -14 VDC 1 minute, RT
1) Power consumption in high power consumption mode at room temperature,
12v.
2) Average power consumption in low power consumption mode at room
temperature, 12V.
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2.3.6 DBCfile

Refer to the latest DBC file.

2.3.7 Diagnostic

Diagnosis level

Short circuit between:

Interruption of wires

BPS internal issue

CAN output
CAN communication error

1-2,1-5,1-6
or 2-5, 2-6

1,or2,or5,0r6

CAN output
CAN communication normal,
show error flag: BPS sense
element issue

BPS Bridge resistor
shortage, open, or
power supply issue

Wake-Up

2-4
Continuous low (0V)

or2
or4

Wake-Up

1-
Continuous high (>98%Vbat) 4

* Terminal definition refer to below figure

Vbat GND WAKE-UP
L

REQUEST

IR T @E&E%—@ /71?’5315%

ik

2.3.8 Responsetime

The pressure IC response time (T90, output

rising from 10% to 90% of final value) less than

CAN_H
CAN_L

:2ms

in the herein defined operating temperature range,
operating measurement pressure range, operating

voltage range and life time.

The time for the pressure signal report to BMS will be

affected by the speed of CAN communication.

2.3.9 BAUD rate

BAUD rate of CAN communication

2.3.10 Nominal output signal transfer curve

The nominal transfer curve is expressed by
where P is

: 500K bps

:Nout=P x 10
. Pressure (kPaA)
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2.3.11 Pressure output accuracy

The output accuracy limits of the sensor are

The absolute error includes hysteresis, repeatability,
linearity and aging effects.

3.0

: £1.2kPa between 0°C~85 °C
: 2.3 kPa at -40 °C and 105 °C

25

20

1.5

1.0

0.5

0.0

-0.5

-2.0

iR 2(OUTPUT ERROR) [kPa]

-2.5

-3.0

-40 30 -20 - 10 20 30 40 50 60

I (TEMPERATURE) [°C]
2.3.12 Resolution
Resolution

2.3.13 Recommended electrical interface

1. Request interface

High low-level input voltage.
Effective signal, high level

70 80 90 100 110

: 0.1 kPa

: 5~16VDC, typ.12V

Low level : 0~0.5V, typ. OV
Request Interface (From BMS to BPS)
\
\
|
\
|
R } 12VDC / OVDC *
BPS_MCU VA ‘ <]
10 kOhm L i |
‘A }s Egc:(Ohrn c } * High level: 12V typ. (Range: 5~16V);
51V < 10nF . . - 0~0.5V).
1 j?_ l n : Low level: OV typ.  (Range: 0~0.5V)
\
|
\
BPS } BMS
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2. Wake-up interface

Effective Signal, High Level : 5~16vdc, Typ 12vdc
Rpull-Down : 2 10kOhm without diode
Rpull-down : =2 30kOhm with diode (VF<0.5V)

Wake-up Interface (From BPS to BMS)

VBAT ‘
|
|
\
‘ * Without diode Rpull-down210kOhm;
} With diode(V:< 0.5V) Rout.doun 30kOhm;
R1
\
1 kOhm | Above configuration could meet the wake-up high level25V
|
|
BPS_MCU } Optional*
T
i Pt BMS_MCU
I |
R |
J; ‘
C } Rpu\l—down
100nF |
|
\
b ‘ e
|
BPS | BMS
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2.4  MECHANICAL CHARACTERISTICS

2.4.1 Dimensions
Sensor dimensions conform to the envelope drawing : TEMOOOO001-ENV

2.4.2 Connector pin sequence
The connector pin sequence : see below figure.
Vbat GND WAKE-UP REQUEST CAN H
b =

CAN_L

2.4.3 Installation
The sensor will operate conform the herein described
characteristics  when  mounted with  suitable
dimensioned tooling
The recommended screwing torgque is :5.3Nm +10%
for mounting with two M5 bolts
The interfacing surface below each bolt should be
according to : DIN 125 M5 or
GBI/T 97 M5
Or use a flange bolt according to : DIN 921 M5 or
GB/T 16674.1 M5
No force should be applied on the cover of the sensor
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