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CB350M6918A Series, Automotive, 0.5% Tolerance
Operating Temperature -40°C~+105°C

Shunt Based Current Sensor

1. Characteristics

+ Current Sensing: Measurement Range:-8000A~+8000A
- Continuous Operating Range:-350A~+350A
-MeasurementAccuracy: £0.5%(MAX)

- Resolution: 10mA

- Temperature Sensing: Measurement Range: -50°C~+150°C
-Measurement Error: =3°C (MAX)

- Resolution: 0.1°C

- Communication Protocol:CAN2.0A/B
- Selectable Data Format
- Configurable CAN ID
- Configurable CAN Speed:250Kbps-1Mbps

+ Supply Voltage:6VDC~18VDC

« Operating Temperature Range:-40°C~+105°C

« Power Consumption:<216mW @12VDC

+ GalvanicIsolation:3000VAC

2. Applications

« Automotive Current Monitor
« Grid Energy Storage

- UPS

« Charging Station

Pos-Relay

3. Introduction

CB350M6918A current sensor is an automotive current sensing
module, which can be used to measure bidirectional DC current.
Featuring high accuracy, low power consumption, wide operating
temperature range, excellent response speed, temperature stability
and anti-interference ability.

The sensor is designed based on low-TCR shunt, adopts high-
precision ADC, communicates through CAN2.0 A/B protocol, and has
large ranges of current and temperature measurement capabilities,
and current compensation at whole temperature range.

The sensor meets the operating temperature range of -40°C~+105°C,
can apply to the continuous operating current of -350A~+350A at the
whole temperature range, and the current measurement accuracy is
nomorethan = 0.5% in the range of +20A~+350A or -350A~-20A.

Power supply of CB350M6918A current sensor is from 6VDC to 18VDC.
Its power consumption is controlled below 216mW (12VDC), and it
can realize complete high-low voltage isolation, which can be
applied to the main positive electrode or the main negative electrode
of the battery system.

Sensor Information

Part Number Shunt Thickness |Resistance Tern'unal
Resistor
CB350M6918A1SS00 3mm 50uQ Yes
CB350M6918A1SNO0O 3mm 50uQ No

[1] For part numbers not included in the table,
please contact us for technical support.
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ThisdatasheetprovidesCB350M 6918Acurrentsensorreliabilitydataanddesignsuggestions. Forthe latest
informationofthedatasheetand more RESI products, pleasevisitwww.resistor.today. Before actualdesign, please

refertothelatestversion of CB350M6918A currentsensordatasheet.
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5. Specifications

5.1 Limit Parameters

Note: Product will affect its reliability and cause unexpected permanent damage if operating under limit parameters for long time.

Parameter Condition Min. Typical Max. Unit
Supply Voltage 30 VDC
+1400A 10 S
Current Measurement Range
+8000A 50 ms
Configured 120Q Terminal Resistor (Continuous Power Supply) 6 \
CAN Interface
ESD 8 KV
Operating Temperature -40 105 °C
Storage Temperature -40 125 °C
Humidity 95 %RH
5.2 General Parameters
Test Conditions: Ambient Temperature 25°C (Unless Otherwise Noted)
Parameter Condition Min Typical Max. Unit
Power Supply
SupplyVoltage 6 12 18 VDC
6V 10 14 18 mA
Operating Current 12v 10 14 18 mA
18V 10 14 18 mA
6V 60 85 108 mWw
Power Consumption 12v 120 170 216 mwW
18V 180 250 324 mW
. Required timefrom power-ontosendingthe firstframe
Start-Up Time valid m essage 100 130 150 ms
Current Measurement (- 40°C~+105°C)
-20A~+20A 150 +100 mA
+20A~+350A0r-350A~-20A 30.5 %
Accuracy
+350A~+1000Aor-1000A~-350A +0.5 +1 %
+1000A~+8000A0or-8000A~-1000A 1 15 %
-350A~+350A Continuous
+600A 5 min
Duration
+1400A 5 S
+8000A 40 ms
-350A~+350A 10 mA
Resolution
>350A0r<-350A 60 mA
-350A~+350A 10.02 %
Linearity
0.2 %

>350A0r<-350A

Copyright @ Shenzhen C&B ElectronicsCo., Ltd
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Test Conditions: Ambient Temperature 25°C (Unless Otherwise Noted)

Parameter Condition Min. Typical Max. Unit
Temperature Measurement
Measurement Range -50 +150 °C
MeasurementError -50°C~+150°C -3 +3 °C
Resolution 0.1 °C
Power & Temperature Rise
DClImpedance 45 50 55 uQ
Inductance 3 nH
+350A@85°C 60 oc
Copper Bus Bar 20mm*3mm, 15Nm
Temperature Rise
+350A@85°C
Copper Bus Bar 20mm*3mm, 15Nm 60 c
Communication
Protocol CAN2.0A/B
Communication Speed 250 500 1000 Kbps
With Terminal Resistor 108 120 132 Q
Terminal Resistor
Without Terminal Resistor
Output Rate of Current Message 10 10 1000 ms
Output Rate of Temperature Message 10 100 1000 ms
Isolation
Galvanic Isolation 3000 VAC
Creepage Distance 5.5 mm
Clearance 4.1 mm

04
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5.3 Typical Characteristic Curve
5.3.1Start-Up Time Test Curve
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Figure5-1Samplel Start-Up Time Test Curve Figure5-2 Sample2 Start-Up Time Test Curve
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Figure5-7 Sample7 Start-Up Time Test Curve Figure5-8 Sample8 Start-Up Time Test Curve

[1] A channel acquires data of power supply, VCC and GND.
[2] B channel acquires data of CAN differential signal, CAN_H and CAN_L.
[3] AXis the time interval from power-on to sending the first frame valid message

Copyright @ Shenzhen C&B ElectronicsCo., Ltd 05
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5.3.2 Current Consumption Test Curve
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Figure 5-11 +105°C Current Consumption Curve
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5.3.3Low-Current Accuracy Test Curve

150

r/mA

Min. CurrentError,
ch o
S o o

Max. Current Error/mA
o

S-100 [ ——e

-150
-25-20-15-10 -5 3 -1 0 1 3 5 10 15 20 25

Current Scanning/A

Figure 5-12 -40°C Low-Current Test Accuracy@Min. Current Error

150

_
o
o
3
.
.

Min. Current Error/mA
o

w
o

|
(4]
o

_
(=)
o

-150
-25-20-15-10 -5 3 -1 0 1 3 5 10 15 20 25

Current Scanning/A
Figure 5-14 + 25°C Low- Current Test Accuracy@ Min. Current Error
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Figure 5-16 + 105°C Low-Current Test Accuracy@Min. Current Error
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Figure 5-13 -40°C Low- Current Test Accuracy@Max. Current Error

150

o
o

Max. Current Error/mA
1=}

w,
o

&
S

)
<)

150
-25-20-15-10 -5 -3 -1 0 1 3 &6 10 15 20 25

Current Scanning/A
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5.3.4 High-Current Accuracy Test Curve
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Figure 5-18 -40°C High-Current Test Accuracy@Min. Current Error
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Figure 5-20 +25°C High-Current Test Accuracy@Min. Current Error
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Figure 5-22 +85°C High-Current Test Accuracy@Min. Current Error
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Figure 5-19 -40°C High-Current Test Accuracy@Max. Current Error
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Figure 5-21 +25°C High-Current Test Accuracy@Max. Current Error
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6. Test Standards

Test No. | Test Standards | Test Items
General inspection
1 / Appearance
2 / Dimension
3 / Weight
4 / Function Check
Electrical loads
5 VW 80000 E-01 Long-term overvoltage
6 VW 80000 E-02 Transient overvoltage
7 VW 80000 E-03 Transient undervoltage
8 VW 80000 E-04 Jump start
9 VW 80000 E-05 Load dump
10 VW 80000 E-06 Ripple voltage
11 VW 80000 E-07 Slow decrease and increase of the supply voltage
12 VW 80000 E-08 Slow decrease, quick increase of the supply voltage
13 VW 80000 E-09 Reset behavior
14 VW 80000 E-10 Brief interruptions
15 VW 80000 E-11 Start pulses
16 VW 80000 E-12 Voltage curve with vehicle electrical system control
17 VW 80000 E-13 Pin interruption
18 VW 80000 E-14 Connector interruption
19 VW 80000 E-15 Reverse polarity
20 VW 80000 E-16 Ground potential difference
21 VW 80000 E-17 Short circuit in signal cable and load circuits ..
22 VW 80000 E-18 Insulation resistance
23 VW 80000 E-19 Quiescent current
24 VW 80000 E-20 Dielectric strength
25 / Continuous power test
26 1ISO 7637-2:2011 Clpulse 1
27 1SO 7637-2:2011 Cl pulse2a/2b
28 1ISO 7637-2:2011 Clpulse3a/3b
29 1SO 7637-2:2011 Cl pulse 4
30 1ISO 7637-2:2011 Cl pulse 5b
31 1SO 10605:2008 ESD
32 CISRP 25 Radiated emissions
33 CISRP 25 Conducted emissions
34 1SO 11452-2 Radiated immunity
35 1SO 11452-4 Bulk current injection

Copyright @ Shenzhen C&B ElectronicsCo., Ltd 09
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Test No. Test Standards Test Items

Climatic loads

36 VW 80000 K-01 High-/low-temperature aging

37 VW 80000 K-02 Incremental temperature test

38 VW 80000 K-03 Low-temperature operation

39 VW 80000 K-05 Thermal shock (component).

40 VW 80000 K-14 Damp heat, constant

41 VW 80000 L-02 Service life test - high-temperature durability testing
42 VW 80000 L-03 Service life test - Temperature cycle durability testing
43 IEC 60068-2-30 Dew test

44 GB/T 2423.34 Composite temeperature & humidity cyclic test

Mechanical loads

45 VW 80000 M-01 Free fall

46 VW 80000 M-04 Vibration test

47 VW 80000 M-05 Mechanical shock

48 VW 80000 M-08 Protection against foreign bodies - IPOx to IP4x, A, B, C, D

Regulation Validation

49 GB/T 30512-2014 Requirements for prohibited substances on automobiles

50 UL-94:2016 Vertical Burning Test

10 Copyright @ Shenzhen C&B ElectronicsCo., Ltd
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7. Communication

7.1CAN Protocol

CB350M6918A applies CAN2.0 A/B communication protocol and communicates through data frame. The data length of message frame is
between 1-8 bytes. The default CAN speed is 500Kbps. 1Mbps/250Kbps are also available. There are two kinds of data frame, standard frame and
extended frame, as shown in Figure 7-1 and Figure 7-2. Standard frame has an ID of 11 bytes, and the extended frame has an ID of 29 bytes. The
defaulted data frame is standard frame, which can be adjusted to the extended frame. The defaulted data format is Motorola, which can be
adjusted to Intel.
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Figure 7-1 Standard Frame
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7.2 DataFrame

The data frame of CB350M6918A can apply multiple data formats, as shown in Table 7-1. Among them, both formats A and B are composed of
two frames of messages, which transmit real-time current and real-time temperature. Both formats C and D are composed of one frame of
message. Format C transmits real-time current and real-time temperature in one frame of message. Format D only transmits real-time current.
The data frame format defaults to format A.

Table 7-1. Message Frame D ata Format

DataFormatType Data Frame Content CANID™ | DataLength Characteristics
2-bi isasignedi .Avai
Real-Time Current 0x0301 6 32-bit currentvaluedi?slrﬁr';jd/l-\nteger vailable
FormatA i H
Real-Time Temperature | 0x0325 6 32-bit temperaturevalueisasignedinteger,in0.1°C
. 24-bit currentvalueisanunsignedinteger with offset
Real-Time Current 0x03C2 8 0x800000, in mA
FormatB
. 8-bit NTC temperaturevalueisasignedshortinteger,in°C
Real-Time Temperature | 0x06C2 8 8-bit MCU temperaturevalueisasignedshortinteger,in°C
24-bit currentvalueisanunsignedinteger with offset
Real-Time Current & 0x800000,inmA
FormatC Temperature 0x03€2 8 16-bit temperaturevalueisasignedshortinteger.
Unit:0.1°C
. 32-bit currentvalueisanunsignedinteger with offset
FormatD Real-Time Current 0x03C0 8 0x80000000, in mA

[1]TheCAN IDintheabovetablearedefaultand canbe modified by commands (refertotherelevantapplicationdocumentsfordetails)
7.2.1FormatA

Format A consists of current data frame and temperature data frame, each with a 4-bit cyclic counter and a 2-bit module exception flag. In
addition, the current data frame has an 8-bit current channel flag, a 32-bit current value, a 1-bit unit selection and a 1-bit reserved bit. The
temperature data frame has an 8-bit temperature channel flag, a 32-bit temperature value and a 2-bit reserved bit. The details of the message
areshownin Table 7-2, Examples of message and decodinginformation are shown in Table 7-3 and Table 7-4.

Table 7-2. Format A Message

FrameType CANID Length byte0 bytel byte2 | byte3 | byte4 | byte5
B[7]: ReservedBit"”
B[6]: CurrentUnit" e
(%u;;er)\t) 0x0301 6 0x00"™ B[5]: MeasurementErrorFlag" 3(::2—b|t Stl\g/;nled 0
H B[4]: OvercurrentFlag” urrentvatue
B[3:0]: CyclicCounter"
B[7:6]: ReservedBit"”
Temperature 0x0325 6 0x04 B[5]: OvertemperatureFlago fShunt” 32-bit Signed
(0.1°C) X X B[4]:Overtemperature Flagof PCBA " Temperature Value"
B[3:0]: CyclicCounter"

[1] Current Channel Flag.

[2] Reserved bit, defaultis 0.

[3] Current Unit, 0: mA; 1: pA

[4] Measurement error flag, active when the ADC faultis detected, indicates that the currentvalueisinvalid. When alarming, the current
sensor still sends and receives data messages, but the current value in the message isinvalid. The measurement deviation may exceed
therange specified in the technical specification.

[5] Overcurrenterror flag. Defaultisinactive. It can be defined by the user.

[6] Cyclic Counter, 0x0-0xF cycle count value.

[7]32-bitcurrentdata uses big-endian by default. The high bitis followed by the low bit. Itis a signed integer.

[8] Temperature Channel Flag.

[9] Overtemperature Flag of Shunt, active when the shunt temperature is detected to be more than 150 °C, indicates that the sensor may
have no message output or low accuracy. When alarming, the current sensor can still send and receive data messagesin ashorttime, and
the currentvaluein the messageisvalid. If overtemperature for a long time, the performance of current sensor can be damaged. At this
time, itisrecommended to limit the output power of BMS.

[10] Overtemperature Flag of PCBA, active when the board temperature is detected to be more than 125 °C, indicates that the sensor may
have no message output orlow accuracy. When alarming, the current sensor can still send and receive data messagesin ashorttime, and
the currentvaluein the messageisvalid. If overtemperature lasts for a long time, the performance of current sensor can be damaged.
Then,itisrecommended to limit the output power of BMS.

[11] 32-bittemperature data uses big-endian by default. The high bitis followed by the low bit. Itis a signed integer. Unit: 0.1 °C

12 Copyright @ Shenzhen C&B ElectronicsCo., Ltd



REI SR

CB350M6918A

CB_AMC_UM - SEPTEMBER 2023

Table 7-3. Examples of Format A Message Frame

Example DBO DB1 DB2 DB3 DB4 DB5
1 0x00 0x00 0x00 0x00 0x03 OxE8
2 0x00 0x00 OxFF OxFF OxFC 0x18
3 0x04 0x00 0x00 0x00 0x01 0x0A
4 0x04 0x00 OxFF OxFF OxFE 0xF6
Table 7-4. Decoding Information of Table 7-3 Examples
Example Byte Value Message
DBO 0x00 CurrentChannelFlag.
1 DB1 0x00 Reserved bit 0, unit: mA, no measurementerror, cycle sequence 0
DB2-DB5 0x000003E8 Current: 1000mA,i.e. 1A
DBO 0x00 CurrentChannelFlag.
2 DB1 0x00 Reserved bit 0, unit: mA, no measurementerror, cycle sequence 0
DB2-DB5 OxFFFFFC18 Current: -1000maA, i.e.-1A
DBO 0x04 Temperature Channel Flag.
3 DB1 0x00 Reserved bit 0, Shunttemperature<150 °C, PCBAtemperature<125°C, cycle sequence0
DB2-DB5 0x0000010A The Temperatureis+26.6°C
DBO 0x04 Temperature Channel Flag.
4 DB1 0x00 Reserved bit 0, Shunttemperature<150 °C, PCBA temperature<125°C,cyclesequence 0
DB2-DB5 OxFFFFFEF6 The Temperatureis-26.6°C

7.2.2FormatB

Format B consists of current data frame and temperature data frame, each with a 4-bit cyclic counter. In addition, the current data frame has a
24-bitcurrentvalue, a 2-bit flag bit, an 8-bit software version, an 8-bit check bitand an 18-bit reserved bit. The temperature data frame has an 8-
bittemperature value, a 4-bit status bit, an 8-bit check bit and a 32-bit reserved bit. The details of the message are shown in Table 7-5, Examples
of message and decodinginformation are shown in Table 7-6 and Table 7-7.

Table 7-5. Format B Message

Frame Type

CANID

Length

byte0 bytel | byte2 | byte3 | byte4 | byte5 byte6 byte7

Current
(mA)

0x03C2

8 B[7:4]: CyclicCounter'
B[3:2]:Reserved Bit ”
Hardware Fault Flag"’
B[0]:ADC Conversion Error”

B[1]:

CRC-8Check
SAE J1850

Software
Version

24-bit Unsigned
CurrentValue
Offset0x800000"

Reserved Bit"”

Temperature
(°c)

0x06C2 8

B[7:4]: CyclicCounter'
B[3]:SHUNT Over Temperature
Flagm

B[2]:PCBA Over Temperature
Flag®

B[1]:SHUNT Temperature
measurement Error Flag.
B[0]:PCBA Temperature
measurement Error Flag"”

SHUNT | PCBA
(°C) (°C)

[11] [12]

Reserved Bit"

CRC-8Check
SAE J1850

Copyright @ Shenzhen C&B ElectronicsCo., Ltd
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[1] Cyclic Counter, 0x0-0xF cycle count value.

[2] Reserved bit, defaultis 0.

[3] Hardware Fault Flag, active when a hardware fault is detected, indicates that the ADC may have a fault.

[4]JADC conversion error flag. When ADC sampling timeout exceeded, indicating the present current valueisinvalid. When flag occurs,

the sensor canstill receive and send message, but the current value of the messageisinvalid. The measured value may be out of the specifications range.
[5]24-bit current data uses big-endian by default. The high bitis followed by the low bit. Itis an unflaged integer. Unit: mA

The actualvalueis expressed as V=D-0x800000. D is the value in the message.

[6] CRC-8 Check generates a check code for thefirst 7 bytes of data.

[T]ISHUNT over temperature flag. When measured temperature of SHUNT is over 150°C, it will be no message or measurement accuracy decreased.

When flag occurs, the sensor can still receive and send message in ashort period and the current value in the message is normal.

If the sensoris over temperature for a long time, it could affect the functions of the sensor. Itisrecommended to derate BMS output power.

[8] PCBA overtemperature flag. When measured temperature of PCBAis over 125°C, it will be no message or measurement accuracy decreased.

When flag occurs, the sensor can still receive and send message in ashort period and the current value in the message is normal.

Ifthe sensoris overtemperature foralongtime, it could affect the functions of the sensor. Itis recommended to derate BMS output power.

[9] SHUNT temperature measurementerror flag. Sign sets when SHUNT temperature measurementis error.

[10] PCBA temperature measurementerror flag. Sign sets when SHUNT temperature measurementis error.

[11] SHUNT temperature, 8-bittemperature data by default unflaged integers. Unit: °C. The actual value expression is V=D-55. D is the value in the message.
[12] PCBAtemperature, 8-bittemperature data by default unflaged integers. Unit: °C. The actual value expression is V=D-55. D is the value in the message.

Table 7-6. Examples of Format B Message Frame

Example DBO DB1 DB2 DB3 DB4 DB5 DB6 DB7
1 0x00 0x80 0x03 OxE8 0x00 0x00 0x64 0x83
2 0x00 OxTF OxFC 0x18 0x00 0x00 0x64 0xAB
3 0x00 Ox1A O0x1A 0x00 0x00 0x00 0x00 0xD5
4 0x00 0xE6 0xE6 0x00 0x00 0x00 0x00 0x47

Table 7-7. Decoding Information of Table 7-6 Examples
Example Byte Value Message
DBO 0x00 Cyclesequence 0, reserved bit 0, no hardware fault, No ADC conversion error
DB1-DB3 0x8003E8 Current:1000mA,i.e. + 1A
1 DB4-DB5 0x0000 Reserved bit 0
DB6 0x64 SoftwareversionisV1.00
DB7 0x83 CRC-8CheckValue
DBO 0x00 Cyclesequence 0, reserved bit 0, no hardware fault, No ADC conversion error
DB1-DB3 Ox7FFC18 Current: -1000maA, i.e. -1A
2 DB4-DB5 0x0000 Reserved bit 0
DB6 0x64 SoftwareversionisV1.00
DB7 0xAB CRC-8CheckValue
DBO 0x00 Cyclesequence 0, normal SHUNT & PCBA temperature, normal SHUNT.PCBA temperature
DB1 Ox1A SHUNT :+26°C
3 DB2 0x1A PCBA :+26°C
DB3-DB6 0x00000000 Reserved bit 0
DB7 0xD5 CRC-8CheckValue
DBO 0x00 Cyclesequence 0,normal SHUNT & PCBA temperature, normal SHUNT.PCBA temperature
DB1 OxE6 SHUNT :- 26°C
4 DB2 OxE6 PCBA :- 26°C
DB3-DB6 0x00000000 Reserved bit 0
DB7 0x47 CRC-8CheckValue

7.2.3FormatC

Format C consists of one frame of message, including a 24-bit currentvalue, an 16-bit temperature value, a 4-bit cyclic counter, a 2-bit
status bit, a 1-bit flag bit, an 8-bit check bit and a 9-bit reserved bit. The details of the message are shown in Table 7-8, Examples of
message and decodinginformation are shownin Table 7-9 and Table 7-10.
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Table 7-8. Format C Message

FrameType [ CANID | Length byte0 bytel | byte2 | byte3 | byte4 | byte5 byte6 byte7
Current B[7:4]: CyclicCounter' . . .
(mA) B[3:2]: Malfunction Status" 24-bit Unsigned 16-bit Signed Reserved | CRC-8 Check
Temperature 0x03C2 8 B[1]: Hardware FaultFlag" CurrentValue Offset Temperature Bit* SAE J1850"
10.1°C) B[0]:Reserved Bit 0x800000™ Value™

[1] Cyclic Counter, 0x0-0xF cycle countvalue.

[2] Malfunction Status,'0': Normal; '1": ADC Conversion Error; '2": Current  exceeds 1550A;'3": Shunttemperature exceeds 150 °C or PCBA
temperature exceeds 125 °C.

[3]Hardware Fault Flag, active when a hardware faultis detected, indicates that the ADC may have afault.

[4]Reserved bit, defaultis 0.

[5]24-bit current data uses big-endian by default. The high bit is followed by the low bit. Itisan unsigned integer. Unit: mA
Theactualvalueis expressed asV=D-0x800000.Disthevalueinthe message.

[6] 16-bit temperature data uses big-endian by default. The high bit is followed by the low bit. Itis asigned integer. Unit: °C.

[7T]CRC-8 Check generatesacheck code forthefirst 7 bytes of data.

Table 7-9. Examples of Format C Message Frame

Example DBO DB1 DB2 DB3 DB4 DB5 DB6 DB7
1 0x00 0x80 0x03 OxE8 0x01 0x0A 0x00 0x2E
2 0x00 OxTF OxFC 0x18 OxFE OxF6 0x00 0x9D
Table 7-10. Decoding Information of Table 7-9 Examples
Example Byte Value Message
DBO 0x00 Cyclesequence 0, normal function, no hardware fault, reserved bit 0
DB1-DB3 0x8003E8 Current:1000mA,i.e.+ 1A
1 DB4-DB5 0x010A The Temperatureis+26.6°C
DB6 0x00 Reserved bit 0
DB7 0x2E CRC-8CheckValue
DBO 0x00 Cyclesequence 0, normal function, no hardware fault, reserved bit 0
DB1-DB3 Ox7FFC18 Current: -1000mA, i.e. -1A
2 DB4-DB5 OxFEF6 The Temperatureis-26.6°C
DB6 0x00 Reserved bit 0
DB7 0x9D CRC-8CheckValue

7.2.4FormatD
Format D consists of one frame of message, includinga 32-bit currentvalue, a 1-bit flag bit, a 7-bit status bit, an 8-bit software version, a
16-bit reserved byte and notemperaturevalue. The details of the message are shownin Table 7-11, Examples of message and decoding
information are showninTable 7-12 and Table 7-13.

Table 7-11. Format D Message

FrameType | CANID | Length | byte0 | bytel | byte2 | byte3 byte4 byte5 | byte6 byte7
32-bit Unsigned . 12
Current B[0]:ErrorFlag . Software
0x03CO0 8 CurrentValue A 131 Reserved Bit"" .
mA B[7:1]: E Stat
(mA) Offset 0x80000000" [7:1]: ErrorStatus Version

[1]32-bit currentdatausesbig-endian by default. The high bitis followed by the low bit. Itisan unsigned integer. Unit: mA. The actual
valueisexpressed asV=D-0x80000000. Disthevalueinthe message.

[2]ErrorFlag,'0":Normal;'1'": Error;

[3] Error Status, 0x64: no error; 0x50: ADC hardware error; 0x51: ADC conversion error; 0x60: Temperature exceeds the limit (currentvalue
remains measured).

[4] Reserved bit, defaultis 0.

Table 7-12. Examples of Format D Message Frame

Example DBO DB1 DB2 DB3 DB4 DB5 DB6 DB7
1 0x080 0x00 0x03 OxES8 0xC8 0x00 0x00 0x64
2 OXxTF OxFF O0xFC 0x18 0xC8 0x00 0x00 0x64
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Table 7-13. Decoding Information of Table 7-12 Examples

Example Byte Value Message
DB0-DB3 0x800003E8 Current: 1000mA,i.e. 1A
DB4 0xC8 Normal,noerror
1
DB5-DB6 0x0000 Reserved bit 0
DB7 0x64 SoftwareversionisV1.00
DB0-DB3 OX7TFFFFC18 Current:-1000mA,i.e.-1A
DB4 0xC8 Normal,noerror
2
DB5-DB6 0x0000 Reserved byte0
DB7 0x64 SoftwareversionisV1.00
7.3 BusTopology
CB350M6918Acanbeappliedtoabus-typetopologyandtransmits network information to each node throughthe bus,asshown
inFigure7-3.
MODEL1 MODELN
CAN_H
1200 1200
CAN_L
&

Figure7-3 CAN Bus Topology

7.4 Measuring Mode
7.4.1 TimeInterval+ Command Trigger Mode

The sensor samples data at a fixed time interval set by the system and sends message to the CAN bus. At the same time, It can also respond to the
trigger command. In the sampling period, the measurement will be active immediately when the trigger command is received and sends
message to CAN bus. No need to wait for next samplinginterval. As shown in Figure 7-4.

Time
Interval T

Time
Interval T

Sensor

> BswNyD

Time
Interval T

> BswNyo

Host

<>

>

Command Ignored

Delay Sendingt |
I
I
I
I
I
I

Figure 7-4. Time Interval + Command Trigger Mode

After the sensorreceives the trigger command, ifitis sampling or sending CAN message, the present trigger command will beignored. When the
command is valid, a sampling and sending process will be started, and the time interval T for the next sending will be automatically calculated
from the moment of this trigger. As Figure 7 - 4 shown, there is a delay between the sensor receiving a valid trigger command and sending the

CAN message, which is less than 1 ms.

16
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7.4.2 Command Triggered Mode

Under this mode, the sensor will not automatically send message, but keep sampling, calculating and filtering data at a fixed time interval. The sensor will
send the recent sampling data to CAN bus and reset the s tart of time interval when a valid command i s received from the host, as Figure 7 - 5 shown.

>

Sensor
l®| Delay Sendingt Delay Sendingt '<—>|
g | g |
Host z B z
el | 3
n n
< | < W
| o |
| | |

Figure 7-5. Command Trigger Mode

As Figure 7 - 5 shown, the sensor sends data to the CAN bus after receiving at rigger command from the host, with a delay of less that 1 ms between

receiving the command and sending the data.

Copyright @ Shenzhen C&B ElectronicsCo., Ltd
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8. Mechanical Structure

8.1Dimensions

6910.5
53.2140.2

2610.5 15340.5
|

)
- ||
|

|

‘|
1840.2

P
D
45405
=l

14.540.5

310.2

Figure 8.1 Structure Diagram

8.2 CopperBarConnection

@ Recommended Bolts :M8

@ Recommended Torque:15- 20Nm

@ Recommended Width * Thickness of Copper Bar:24mm*3mm

@ Recommended Length of Overlap between Shunt and Copper Bar:20mm
@ Do not use a flat washer between the copper bar and the shunt

@ Keep the surface of shunt and copper bar clean and free of scratches Figure 8-2.CB350M6918A Copper Bar Connection Diagram

8.3 Connector

Connector Manufacturer Pin Count Part #
Male Connector™ Molex 4 5600200420
Recommended Female Connector”’ Molex 4 5601230400

Figure 8-3. Male Connector

Figure 8-4. Female Connector (Wire end reference)

[1] For moreinformation about male connector, please refer to Molex datasheet:https://www.molex.com/pdm_docs/sd/5600200420_sd.pdf
[2]For more information about female connector, please refer to Molex datasheet :https://www.molex.com/pdm_docs/sd/5601230400_sd.pdf
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8.4 Connector Definition

PinNo. Description
Pin4 VCC
Pin3 CAN_L
Pin2 CAN_H
Pinl GND

RES IEI

@A IO
@~ 1O

H
E

4

|
1

>

Figure 8-5. Male Connector Molex5600200420
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9. TypicalApplications

CB350M6918A™ is used for accurate current measurement in key system. It is recommended that the current sensor connects
to the circuit of positive or negative electrode of high-voltage end™ as shown in Figure 9-1 and Figure 9-2, to sample the
current in the main circuit. The high and low voltage ends are galvanic isolated inside the sensor. It is recommended that the
low voltage end connects to the battery management system, as shown in Figure 9-3, for real-time and accurate reporting of

current datain key system.
RES l
+

-
1
I
1

Battery
Pack

—

=
1L |

Battery
Pack

+ =

R

_T ey

Figure9-1. Recommended Use of Figure 9-2. Recommended Use of
Positive Electrode of High-Voltage End Negative Electrode of High-Voltage End

BMS

Figure 9-3. Recommended Use of

Low-Voltage End

[1]The "+" onthe CB350M8536A current sensor housing is the direction of currententry, thatis, the positive current direction
[2]The highvoltage electrodeisinstalled asshowninthefigure. The operating conditionindicated by the sensoroutputvalueis:
When the sensoroutputs positive value, the battery packisdischarging;
When the sensoroutputs negative value, the battery packischarging.
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10. Storage & Packaging

10.1Storage

® Recommended storage at room temperature.

® The storage environment shall be clean, tidy, dry and free of harmful gases, and the packaging case shall be protected from direct sunlight.
@ Anti-static bracelet or anti-static gloves shall be worn during installation, storage and handling.

10.2 Packaging

10.2.1 General Information

Packaging Element Specifications
SNP 150
Container Name Carton
ContainerSize 480%410%282 mm
Unit Weight of Finished Product 42+5 g
[1] SNP, Standard Number of Package
10.2.2 Auxiliary Materials Information
No. M aterials Size L*W *H(mm) Quantity
1 50-Grid EPE Tray 468*398*86 3
2 EPE Tray Cover 460*390*10 1
3 Anti-Static PE Bag 200*150 150
4 Anti-Static PE Accordion Bag 900*510 1

N WZ8T

47 W
0/14/14 D‘%Q\‘\

Figure 10-1. Carton Diagram

Figure 10-2. Structure Diagram of EPE
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11. Part NumberiInformation

Series

CB 350 M 6918 A 1 S S NN

CB:C&BCurrentSensor

Rated Current

350:350A
600:600A
1000:1000A

Tolerance

B:0.05%
F:0.1%
L:0.2%
M:0.5%
K:1%

ShuntSize

6918:69mm X18mm
8518:85mm X18mm
8436:84mm X36mm
8536:85mm X36mm

Application Grade

A: CAN Automotive
T: CAN Industrial
T: 485 Industrial

Type

0:Standard, Thickness 4mm
1:Standard, Thickness3mm
2:Customized

Special Byte

Standard
K:25u0Q
S:50pQ
P:100uQ
J:150p0

Customized
Custom Byte, 0~9,A~Z

Special Byte

Standard
S:CAN Terminal Resistor
N:No CAN Terminal Resistor

Customized
Custom Byte,0~9,A~Z

Code

NN : 00~99 or Blank

For more performance options and other r elevant information, please r efer to the o fficial website: https://en.resistor.today/

22
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CB600F8536A Series, Automotive,0.1% Tolerance
Operating Temperature -40°C~+105°C

Shunt Based Current Sensor

1. Characteristics

+ Current Sensing: Measurement Range:-20000A~+20000A
- Continuous Operating Range:-600A~+600A
-MeasurementAccuracy: +0.1% (MAX)

- Resolution: 1ImA

» Temperature Sensing: Measurement Range: -50°C~+150°C
-Measurement Error: =3°C (MAX)

- Resolution: 0.1°C

- Communication Protocol:CAN2.0A/B
- Selectable Data Format
- Configurable CAN ID
- Configurable CAN Speed:250Kbps/500Kbps/1Mbps

+ Supply Voltage:6V~18V

+ Operating Temperature Range:-40°C~+105°C

« Power Consumption:<384mW @12VDC

+ GalvanicIsolation:3000VAC

2. Applications

«Automotive Current Monitor
«Grid Energy Storage

«UPS

«Charging Station

3. Introduction

CB600F8536A current sensor is an automotive current sensing
module, which can be used to measure bidirectional DC current.
Featuring high accuracy, low power consumption, wide operating
temperature range, excellent response speed, temperature stability
and anti-interference ability.

The sensor is designed based on low-TCR shunt, adopts high-
precision ADC, communicates through CAN2.0 A/B protocol, and has
large ranges of current and temperature measurement capabilities,
and current compensation at whole temperature range.

The sensor meets the operating temperature range of -40°C~+105°C,
can apply to the continuous operating current of -600A~+600A at the
whole temperature range, and the current measurement accuracy is
nomorethan = 0.1% in the range of +50A~+600A or -600A~-50A.

Power supply of CB600F8536A current sensor is from 6VDC to 18VDC.
Its power consumption is controlled below 384mW (12VDC), and it
can realize complete high-low voltage isolation, which can be
applied to the main positive electrode or the main negative electrode
of the battery system.

Sensor Information

Part Number Shunt Thickness |Resistance Tern'unal
Resistor
CB600F8536A1SS00 3mm 50uQ Yes
CB600F8536A1SN00 3mm 50uQ No
Pos-Relay [1] For part numbers not included in the table,
L) please contact us for technical support.
—

LJ
Pre-Relay
o+

Cle

Shunt module

Typical Application

C&B |

EUREKAFSOT

RED &R

Thisdatasheetprovides CB600F8536A currentsensorreliabilitydataand designsuggestions. Forthe latest
informationofthedatasheetand more RESI products, pleasevisitwww.resistor.today. Before actualdesign, please

refertothelatestversionof CB600F8536A currentsensordatasheet.
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4, Revision

Date Revised Content Note
2023.01 AO
2023.02 Revised maximum supply voltage from 26V to 18V. Al

2023.04.06 Flat washerisremovedin Copper Bar Connection Diagram A2
2023.08.21 Change the product packaging A3
Modify limit parameters of CAN,
2023.09.14 . . A4
format B of data frame, order of connector pin and start-up time test curve
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5. Specifications

5.1 Limit Parameters
Note: Product will affect its reliability and cause unexpected permanent damage if operating under limit parameters for long time.

Parameter Condition Min. Typical Max. Unit
Supply Voltage 30 VDC
+1500A 30 S
+1800A 25 S
Current +2500A 15 S
Measurement Range
+3000A 10 S
+20000A 50 ms
Configured 120Q Terminal Resistor (Continuous Power Supply) 6 v
CAN Interface
ESD 8 KV
Operating Temperature -40 105 °C
Storage Temperature -40 125 °C
Humidity 95 %RH

5.2 General Parameters
Test Conditions: Ambient Temperature25°C (Unless Otherwise Noted)

Parameter Condition Min. Typical Max. Unit
Power Supply
SupplyVoltage 6 12 18 VDC
6V 20 26 32 mA
Operating Current 12V 20 26 32 mA
18V 20 26 32 mA
6V 120 150 192 mW
Power Consumption 12v 240 300 384 mW
18V 360 450 576 mW
. Requiredtimefrompower-ontosendingthefirstframe
Start-UpTime valid message 100 130 150 ms
Current Measurement (- 40°C~+105°C)
-50A~+50A 30 50 mA
+50A~+600Aor-600A~-50A 0.1 %
Accuracy
+600A~+3000A0or-3000A~-600A 10.5 +1 %
+3000A~+20000A0or-20000A~-3000A +1 +5 %
-600A~+600A Continuous
+1500A 25 S
Duration
+3000A 5 S
+20000A 40 ms
-600A~+600A 1 mA
Resolution
>600A0r<-600A 10 mA
-600A~+600A 10.01 %
Linearity
>600A0r<-600A 10.1 %
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Test Conditions: Ambient Temperature 25°C (Unless Otherwise Noted )

Parameter Condition Min. Typical Max. | Unit
Temperature Measurement
MeasurementRange -50 +150 °C
MeasurementError -50°C~+150°C -3 +3 °C
Resolution 0.1 °C
Power & Temperature Rise
DClImpedance 45 50 55 uQ
Inductance 3 nH
+600A@25°C 60 o
CopperBusBar40mm*3mm, 15Nm
Temperature Rise
+600A@85°C
CopperBusBar40mm*3mm, 15Nm 60 c
Communication
Protocol CAN2.0A/B
Communication Speed 250 500 1000 Kbps
With Terminal Resistor 108 120 132 Q
Terminal Resistor
Without Terminal Resistor
Output Rate of Current Message 10 10 1000 ms
Output Rate of Temperature Message 10 100 1000 ms
Isolation
Galvanic Isolation 3000 VAC
CreepageDistance 6 mm
Clearance 4.5 mm

26
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5.3 Typical Characteristic Curve
5.3.1 Start-Up Time Test Curve

(]

[ex]

Figure 5-1 Samplel Start-Up Time Test Curve

(]

[ex]

Figure 5-3 Sample3 Start-Up Time Test Curve

AX(1): -440us
AY(1) wheas
128ms

=

™

x|

Figure 5-5 Sample5 Start-Up Time Test Curve

(i)

Figure 5-7 Sample7 Start-Up Time Test Curve

[1] A channel acquires data of power supply, VCC and GND.

[2] B channel acquires data of CAN differential signal, CAN_H and CAN_L.
[3] AXis the time interval from power-on to sending the first frame valid message

1aX: 781Hz

LS

Figure5-2 Sample2 Start-Up Time Test Curve

[6x]

Figure 5-4 Sample4 Start-Up Time Test Curve

(6]

........

VaX: 781Hz

fax

Figure 5-6 Sample6 Start-Up Time Test Curve

| &1 i\)\!

[ex]

Figure 5-8 Sample8 Start-Up Time Test Curve

[
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5.3.2 Operating Current Test Curve

Operating Current/mA
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Figure 5-9 + 25°C Operating Current Curve
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Figure 5-10 - 40°C Operating Current Curve

5.3.3 O vercurrent Test Curve

OvercurrentM easurement Error/A

AR S VAR S Y /AVA

6 7 8 9 10 11 12 13 14 15 16 17 18

Current Scanning/V

Figure 5-11 + 105°C Operating Current Curve

=5

-10
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Current Scanning/A

Figure 5-12 + 25°C Overcurrent Test Curve
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5.3.4 Low-Current Accuracy Test Curve
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Figure 5-13-40°C Low-Current Test Accuracy @Min. Current Error
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Figure 5-15+ 25°C Low-Current Test Accuracy @ Min. Current Error
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Figure5-17 + 105°C Low-Current Test Accuracy@M in. Current Error
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Figure 5-14-40°C Low-Current Test Accuracy @ Max. Current Error
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Figure 5-16 + 25°C Low-Current Test Accuracy @ Max. Current Error
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Figure5-18 + 105°C Low-Current Test Accuracy @Max. Current Error
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5.3.5 High-Current Accuracy Test Curve
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6. Test Standards

Test No. | Test Standards | Test Items
General inspection
1 / Appearance
2 / Dimension
3 / Weight
4 / Function Check
Electrical loads
5 VW 80000 E-01 Long-term overvoltage
6 VW 80000 E-02 Transient overvoltage
7 VW 80000 E-03 Transient undervoltage
8 VW 80000 E-04 Jump start
9 VW 80000 E-05 Load dump
10 VW 80000 E-06 Ripple voltage
11 VW 80000 E-07 Slow decrease and increase of the supply voltage
12 VW 80000 E-08 Slow decrease, quick increase of the supply voltage
13 VW 80000 E-09 Reset behavior
14 VW 80000 E-10 Brief interruptions
15 VW 80000 E-11 Start pulses
16 VW 80000 E-12 Voltage curve with vehicle electrical system control
17 VW 80000 E-13 Pin interruption
18 VW 80000 E-14 Connector interruption
19 VW 80000 E-15 Reverse polarity
20 VW 80000 E-16 Ground potential difference
21 VW 80000 E-17 Short circuit in signal cable and load circuits ..
22 VW 80000 E-18 Insulation resistance
23 VW 80000 E-19 Quiescent current
24 VW 80000 E-20 Dielectric strength
25 / Continuous power test
26 1ISO 7637-2:2011 Clpulse 1
27 1SO 7637-2:2011 Cl pulse2a/2b
28 1ISO 7637-2:2011 Clpulse3a/3b
29 1SO 7637-2:2011 Cl pulse 4
30 1ISO 7637-2:2011 Cl pulse 5b
31 1SO 10605:2008 ESD
32 CISRP 25 Radiated emissions
33 CISRP 25 Conducted emissions
34 1SO 11452-2 Radiated immunity
35 1SO 11452-4 Bulk current injection

Copyright @ Shenzhen C&B ElectronicsCo., Ltd 31



CB600F8536A R% §" B
CB_AMC_UM - SEPTEMBER 2023 (A

Test No. Test Standards Test Items

Climatic loads

36 VW 80000 K-01 High-/low-temperature aging

37 VW 80000 K-02 Incremental temperature test

38 VW 80000 K-03 Low-temperature operation

39 VW 80000 K-05 Thermal shock (component).

40 VW 80000 K-14 Damp heat, constant

41 VW 80000 L-02 Service life test - high-temperature durability testing
42 VW 80000 L-03 Service life test - Temperature cycle durability testing
43 IEC 60068-2-30 Dew test

44 GB/T 2423.34 Composite temeperature & humidity cyclic test

Mechanical loads

45 VW 80000 M-01 Free fall

46 VW 80000 M-04 Vibration test

47 VW 80000 M-05 Mechanical shock

48 VW 80000 M-08 Protection against foreign bodies - IPOx to IP4x, A, B, C, D

Regulation Validation

49 GB/T 30512-2014 Requirements for prohibited substances on automobiles

50 UL-94:2016 Vertical Burning Test
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7. Communication

7.1 CAN Protocol

CB600F8536A applies CAN2.0 A/B communication protocol and communicates through data frame. The data length of message frame is
between 1-8 bytes. The default CAN speed is 500Kbps. 1Mbps/250Kbps are also available. There are two kinds of data frame, standard frame and
extended frame, as shown in Figure 7-1 and Figure 7-2. Standard frame has an ID of 11 bytes, and the extended frame has an ID of 29 bytes. The
defaulted data frame is standard frame, which can be adjusted to the extended frame. The defaulted data format is Motorola, which can be
adjusted to Intel.
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7.2DataFrame

The data frame of CB600F8536A can apply multiple data formats, as shown in Table 7-1. Among them, both formats Aand B are composed of two
frames of messages, which transmit real-time current and real-time temperature. Both formats C and D are composed of one frame of message.
Format C transmits real-time current and real-time temperature in one frame of message. Format D only transmits real-time current. The data
frame format defaults to format A.

Table 7-1. Message Frame Data Format

DataFormatType DataFrame Content CANID"' | DataLength Characteristics
r A Real-Time C ¢ 0x0301 6 32-bit currentvalueisasignedinteger. Available
orma eal-TimeCurren X Unit: mA /A
Real-Time Temperature | 0x0325 6 32-bit temperaturevalueisasignedinteger,in0.1°C
. 24-bit currentvalueisanunsignedinteger with offset
Real-Time Current 0x03C2 8 0x800000,inmA
FormatB
. 8-bit NTC temperaturevalueisasignedshortinteger,in°C
Real-Time Temperature | 0x06C2 8 8-bit MCU temperaturevalueisasigned shortinteger,in°C
24-bit currentvalueisanunsignedinteger with offset
Real-Time Current & 0x800000,inmA
FormatC Temperature 0x03¢c2 8 16-bit temperaturevalueisasigned shortinteger.
Unit:0.1°C
. 32-bit currentvalueisanunsignedintegerwith offset
FormatD Real-Time Current 0x03C0 8 0x80000000, in mA

[1]TheCAN IDintheabovetablearedefaultandcanbemodifiedbycommands (refertotherelevantapplicationdocumentsfordetails)

7.2.1FormatA

FormatA consists of currentdataframe and temperature data frame, each with a 4-bit cyclic counter and a2-bit module exception

flag. Inaddition, the currentdataframe hasan 8-bit currentchannelflag,a32-bit currentvalue, a 1-bit unitselection and a 1-bit
reserved bit. Thetemperature dataframe hasan 8-bit temperature channelflag, a 32-bit temperature value and a 2-bit reserved bit. The
details of the message are shown in Table 7-2, Examples of message and decodinginformation are shown in Table 7-3and Table 7-4.

Table 7-2. Format A Message

FrameType CANID Length byte0 bytel byte2 | byte3 | byte4 | byte5
B[7]: Reserved Bit"”
B[6]: CurrentUnit® o
Current 0x0301 6 0x00"! B[5]: MeasurementErrorFlag" 32-bit Signed ,
(MA/pA) CurrentValue'”
B[4]: OvercurrentFlag"
B[3:0]: CyclicCounter"
B[7:6]: ReservedBit"”’
Temperature 0x0325 6 0x04 B[5]: Overtemperature Flagof Shunt" 32-bit Signed
(0.1°C) X X B[4]:Overtemperature Flagof PCBA " Temperature Value"
B[3:0]: CyclicCounter"

1] Current Channel Flag.

2] Reserved bit, defaultis 0.

3] Current Unit, 0: mA; 1: pA

4] Measurement error flag, active when the ADC faultis detected, indicates that the current valueisinvalid. When alarming, the current
sensorstill sends and receives data messages, but the currentvalue in the messageisinvalid. The measurement deviation may exceed
therange specified in the technical specification.

[5] Overcurrenterror flag. Defaultisinactive. It can be defined by the user.

[6] Cyclic Counter, 0x0-0xF cycle countvalue.

[7]32-bit current data uses big-endian by default. The high bitis followed by the low bit. Itis a signed integer.

[8] Temperature Channel Flag.

[9] Overtemperature Flag of Shunt, active when the shunt temperature is detected to be more than 150 °C, indicates that the sensor may
have no message output or low accuracy. When alarming, the current sensor can still send and receive data messagesin ashorttime, and
the currentvaluein the messageisvalid. If overtemperature for a long time, the performance of current sensor can be damaged. At this
time, itisrecommended to limit the output power of BMS.

[10] Overtemperature Flag of PCBA, active when the board temperature is detected to be more than 125 °C, indicates that the sensor may
have no message output orlow accuracy. When alarming, the current sensor can still send and receive data messagesin ashorttime, and
the currentvaluein the messageisvalid. If overtemperature lasts fora long time, the performance of current sensor can be damaged.
Then, itisrecommended to limitthe output power of BMS.

[11] 32-bit temperature data uses big-endian by default. The high bitis followed by the low bit. Itisa signed integer. Unit: 0.1 °C
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Table 7-3. Examples of Format A Message Frame

Example DBO DB1 DB2 DB3 DB4 DB5
1 0x00 0x00 0x00 0x00 0x03 OxE8
2 0x00 0x00 OxFF OxFF OxFC 0x18
3 0x04 0x00 0x00 0x00 0x01 0x0A
4 0x04 0x00 OxFF OxFF OxFE 0xF6
Table 7-4. Decoding Information of Table 7-3 Examples
Example Byte Value Message
DBO 0x00 CurrentChannelFlag.
1 DB1 0x00 Reserved bit 0, unit: mA, no measurementerror, cycle sequence 0
DB2-DB5 0x000003E8 Current: 1000mA,i.e. 1A
DBO 0x00 CurrentChannelFlag.
2 DB1 0x00 Reserved bit 0, unit: mA, no measurementerror, cycle sequence0
DB2-DB5 OxFFFFFC18 Current: -1000maA, i.e.-1A
DBO 0x04 Temperature Channel Flag.
3 DB1 0x00 Reserved bit 0, Shunttemperature<150 °C, PCBAtemperature<125°C, cycle sequence0
DB2-DB5 0x0000010A The Temperatureis+26.6°C
DBO 0x04 Temperature Channel Flag.
4 DB1 0x00 Reserved bit 0, Shunttemperature<150 °C, PCBA temperature<125°C,cyclesequence 0
DB2-DB5 OxFFFFFEF6 The Temperatureis-26.6°C

7.2.2FormatB

Format B consists of current data frame and temperature data frame, each with a 4-bit cyclic counter. In addition, the current data frame has a
24-bitcurrentvalue, a 2-bit flag bit, an 8-bit software version, an 8-bit check bitand an 18-bit reserved bit. The temperature data frame has an 8-
bittemperature value, a 4-bit status bit, an 8-bit check bit and a 32-bit reserved bit. The details of the message are shown in Table 7-5, Examples
of message and decodinginformation are shown in Table 7-6 and Table 7-7.

Table 7-5. Format B Message

FrameType

CANID

Length

byte0 bytel | byte2 | byte3 | byte4 | byte5 byte6 byte7

Current
(mA)

0x03C2

8 B[7:4]: CyclicCounter'
B[3:2]:Reserved Bit ”
Hardware FaultFlag"’
B[0]:ADC Conversion Error”

B[1]:

CRC-8Check
SAE J1850"

Software
Version

24-bit Unsigned Reserved Bit'"”!
CurrentValue

Offset0x800000"

Temperature
(°C)

0x06C2

3 B[7:4]: CyclicCounter'

SHUNT [ PCBA CRC-8Check

Flag"

Flag®

B[3]:SHUNT Over Temperature

B[2]:PCBA Over Temperature

(°C) (°C)

[11] [12]

Reserved Bit"”

SAE J1850'

B[1]:SHUNT Temperature
measurement Error Flag.
B[0]:PCBA Temperature
measurement Error Flag"’

(9]
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[1] Cyclic Counter, 0x0-0xF cycle count value.

[2] Reserved bit, defaultis 0.

[3]Hardware Fault Flag, active when a hardware faultis detected, indicates that the ADC may have a fault.

[4]ADC conversion error flag. When ADC sampling timeout exceeded, indicating the present current valueisinvalid. When flag occurs,

the sensor canstill receive and send message, but the current value of the message isinvalid. The measured value may be out of the specifications range.
[5] 24-bit current data uses big-endian by default. The high bitis followed by the low bit. Itis an unflaged integer. Unit: mA

The actualvalueis expressed as V=D-0x800000. D is the value in the message.

[6] CRC-8 Check generates a check code for the first 7 bytes of data.

[7]SHUNT over temperature flag. When measured temperature of SHUNT is over 150°C, it will be no message or measurement accuracy decreased.

When flag occurs, the sensor can still receive and send message in ashort period and the current value in the message is normal.

Ifthe sensoris overtemperature for alongtime, it could affect the functions of the sensor. It is recommended to derate BMS output power.

[8] PCBA overtemperature flag. When measured temperature of PCBAis over 125°C, it will be no message or measurement accuracy decreased.

When flag occurs, the sensor canstill receive and send message in ashort period and the currentvalue in the message is normal.

Ifthe sensoris overtemperature foralongtime, it could affect the functions of the sensor. Itis recommended to derate BMS output power.

[9] SHUNT temperature measurement error flag. Sign sets when SHUNT temperature measurementis error.

[10] PCBA temperature measurement error flag. Sign sets when SHUNT temperature measurement is error.

[11] SHUNT temperature, 8-bittemperature data by default unflaged integers. Unit: °C. The actual value expressionis V=D-55. D is the value in the message.
[12] PCBAtemperature, 8-bittemperature data by default unflaged integers. Unit: °C. The actual value expressionis V=D-55. D is the value in the message.

Table 7-6. Examples of Format B Message Frame

Example DBO DB1 DB2 DB3 DB4 DB5 DB6 DB7
1 0x00 0x80 0x03 OxE8 0x00 0x00 0x64 0x83
2 0x00 OxT7F OxFC 0x18 0x00 0x00 0x64 OxAB
3 0x00 0x1A Ox1A 0x00 0x00 0x00 0x00 0xD5
4 0x00 OxE6 OxE6 0x00 0x00 0x00 0x00 0x47

Table 7-7. Decoding Information of Table 7-6 Examples
Example Byte Value Message
DBO 0x00 Cyclesequence 0, reserved bit 0, no hardware fault, No ADC conversion error
DB1-DB3 0x8003E8 Current: 1000mA,i.e. + 1A
1 DB4-DB5 0x0000 Reserved bit 0
DB6 0x64 SoftwareversionisV1.00
DB7 0x83 CRC-8CheckValue
DBO 0x00 Cycle sequence0, reserved bit 0,no hardware fault, No ADC conversion error
DB1-DB3 Ox7TFFC18 Current: -1000maA, i.e.-1A
2 DB4-DB5 0x0000 Reserved bit 0
DB6 0x64 SoftwareversionisV1.00
DB7 0xAB CRC-8CheckValue
DBO 0x00 Cyclesequence 0, normal SHUNT & PCBA temperature, normal SHUNT.PCBA temperature
DB1 0x1A SHUNT :+26°C
3 DB2 Ox1A PCBA : +26°C
DB3-DB6 0x00000000 Reserved bit 0
DB7 0xD5 CRC-8CheckValue
DBO 0x00 Cyclesequence 0,normal SHUNT & PCBA temperature, normal SHUNT.PCBA temperature
DB1 OxE6 SHUNT :-26°C
4 DB2 OxE6 PCBA :-26°C
DB3-DB6 0x00000000 Reserved bit 0
DB7 0x47 CRC-8CheckValue

7.2.3FormatC

Format C consists of one frame of message, including a 24-bit currentvalue, an 16-bit temperature value, a 4-bit cyclic counter, a 2-bit
status bit, a 1-bit flag bit, an 8-bit check bit and a 9-bit reserved bit. The details of the message are shown in Table 7-8, Examples of
message and decodinginformation are shownin Table 7-9 and Table 7-10.
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Table 7-8. Format C Message

FrameType | CANID | Length byte0 bytel | byte2 | byte3 | byte4 | byte5 byte6 byte7
Current B[7:4]: CyclicCounter" . . s
(mA) 1 oxosc2 | 8 BI3:2]: Malfunction Status © Cuz:lr;el;:(\bjanlzlegg?fdset l-‘};?}'fi'i"tﬁ?e Reserved | CRC-8 Check
Temperature B[1]: Hardware FaultFlag" 0x800000" Vpl o Bit" SAE J1850"
(0.1°C) B[0]:Reserved Bit X alue

[1] Cyclic Counter, 0x0-0xF cycle countvalue.

[2] Malfunction Status,'0': Normal;'1": ADC Conversion Error; '2": Current  exceeds 1550A;'3": Shunttemperature exceeds 150 °C or PCBA
temperature exceeds 125 °C.

[3]Hardware Fault Flag, active when a hardware faultis detected, indicates that the ADC may have afault.

[4]Reserved bit, defaultis 0.

[5]24-bit current data uses big-endian by default. The high bitis followed by the low bit. I[tisan unsigned integer. Unit: mA
Theactualvalueis expressed asV=D-0x800000. D isthevalueinthe message.

[6] 16-bit temperature data uses big-endian by default. The high bit is followed by the low bit. Itisasigned integer. Unit: °C.

[7T]CRC-8 Check generatesacheck code forthefirst 7 bytes of data.

Table 7-9. Examples of Format C Message Frame

Example DBO DB1 DB2 DB3 DB4 DB5 DB6 DB7
1 0x00 0x80 0x03 OxE8 0x01 0x0A 0x00 0x2E
2 0x00 OxTF OxFC 0x18 OxFE 0xF6 0x00 0x9D
Table 7-10. Decoding Information of Table 7-9 Examples
Example Byte Value Message
DBO 0x00 Cyclesequence 0, normal function, no hardware fault, reserved bit 0
DB1-DB3 0x8003E8 Current:1000mA,i.e.+ 1A
1 DB4-DB5 0x010A The Temperatureis+26.6°C
DB6 0x00 Reserved bit 0
DB7 0x2E CRC-8CheckValue
DBO 0x00 Cyclesequence 0, normal function, no hardware fault, reserved bit 0
DB1-DB3 Ox7FFC18 Current: -1000maA, i.e.-1A
2 DB4-DB5 OxFEF6 The Temperatureis-26.6°C
DB6 0x00 Reserved bit 0
DB7 0x9D CRC-8CheckValue

7.2.4FormatD

Format D consists of one frame of message, includinga 32-bit currentvalue, a 1-bit flag bit, a 7-bit status bit, an 8-bit software version, a
16-bit reserved byteand notemperaturevalue. The details of the message areshownin Table 7-11, Examples of message and decoding
informationareshowninTable7-12and Table 7-13.

Table 7-11. Format D Message

FrameType | CANID | Length | byte0 | bytel | byte2 | byte3 byte4 byte5 | byte6 byte7
32-bit Unsigned . 2)
Current B[O]:ErrorFlag Reserved Software
0x03C0 8 CurrentValue . 13) it ;
mA B[7:1]: ErrorStat Bit
(mA) Offset 0x80000000'" [7:1]: ErrorStatus Version

[1]32-bit currentdata uses big-endian by default. The high bitis followed by the low bit. Itisan unsigned integer. Unit: mA. The actual
valueis expressed asV=D-0x80000000. Disthevalueinthe message.

[2]ErrorFlag,'0":Normal;'1'": Error;

[3] Error Status, 0x64: no error; 0x50: ADC hardware error; 0x51: ADC conversion error; 0x60: Temperature exceeds the limit (currentvalue
remains measured).

[4] Reserved bit, defaultis 0.

Table 7-12. Examples of Format D Message Frame

Example DBO DB1 DB2 DB3 DB4 DB5 DB6 DB7
1 0x080 0x00 0x03 OxE8 0xC8 0x00 0x00 0x64
2 Ox7F OxFF O0xFC 0x18 0xC8 0x00 0x00 0x64
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Table 7-13. Decoding Information of Table 7-12 Examples

Example Byte Value Message
DB0-DB3 0x800003E8 Current:1000mA,i.e. 1A
DB4 0xC8 Normal,noerror
' DB5-DB6 0x0000 Reserved bit 0
DB7 0x64 SoftwareversionisV1.00
DB0-DB3 OX7TFFFFC18 Current:-1000mA,i.e.-1A
DB4 0xC8 Normal,noerror
2 DB5-DB6 0x0000 Reserved byte0
DB7 0x64 SoftwareversionisV1.00
7.3 BusTopology

CB600F8536A canbeappliedtoabus-typetopology and transmits networkinformation to each node through the bus, as shown

inFigure7-3.

7.4 Measuring Mode

MODEL1 MODELN
CAN_H
1200 1200
CAN_L
&

Figure7-3 CAN Bus Topology

7.4.1 TimeInterval+ Command Trigger Mode

The sensor samples data at a fixed time interval set by the system and sends message to the CAN bus. At the same time, It can also respond to the
trigger command. In the sampling period, the measurement will be active immediately when the trigger command is received and sends
message to CAN bus. No need to wait for next samplinginterval. As shown in Figure 7-4.

Sensor

Time
Interval T

Time
Interval T

Time
Interval T

> BswNyD

> BswNyo

Hos

<>

>

Delay Sendingt |

I

t I
I

I

I

Command Ignored [

Figure 7-4. Time Interval + Command Trigger Mode

After the sensorreceives the trigger command, ifitis sampling or sending CAN message, the p resent trigger command will beignored. When the
command is valid, a sampling and sending process will be started, and the time interval T for the next sending will be automatically calculated
from the moment of this trigger. As Figure 7 - 4 shown, there is a delay between the sensor receiving a valid trigger command and sending the
CAN message, which is less than 1 ms.
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7.4.2 Command Triggered Mode

Under this mode, the sensor will not automatically send message, but keep sampling, calculating and filtering data at a fixed time interval. The sensor will
send the recent sampling data to CAN bus and reset the start of time interval when a valid command i s received from the host, as Figure 7 - 5 shown.

Sensor

T ) 1 >
@I DelaySendingt Delay Sendingt el
g | g |

Host r4 l Z |
el | 3 M
n 1’4
< | < W
(N | | >
| | |

Figure 7-5. Command Trigger Mode

As Figure 7 - 5 shown, the sensor sends data to the CAN bus after receiving at rigger command from the host, with a delay of less that 1 ms between
receiving the command and sending the data.
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8. Mechanical Structure

8.1Dimensions
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Figure 8.1 Structure Diagram

8.2 Copper Bar Connection

@ Recommended Bolts: M8

® Recommended Torque:15- 20Nm

@ Recommended Width * Thickness of Copper Bar:40mm*3mm

@ Recommended Length of Overlap between Shunt and Copper Bar:20mm
@ Do not use a flat washer between the copper bar and the shunt

@ Keep the surface of shunt and copper bar clean and free of scratches

Figure8-2.CB600F8536A Copper Bar Connection Diagram

8.3 Connector
Connector Manufacturer Pin Count Part #
Male Connector'” Molex 4 5600200420
Recommended Female Connector” Molex 4 5601230400

Figure 8-3. Male Connector

Figure 8-4. Female Connector (Wire end reference)

[1] For moreinformation about male connector, please refer to Molex datasheet:https://www.molex.com/pdm_docs/sd/5600200420_sd.pdf
[2]For more information about female connector, please refer to Molex datasheet :https://www.molex.com/pdm_docs/sd/5601230400_sd.pdf
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8.4 Connector Definition

Description

PinNo.
Pin4 VCC
Pin3 CAN_L
Pin2 CAN_H
Pinl GND

Figure 8-5. Male Connector Molex5600200420
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9. Typical Applications

CB600F8536A""is used for accurate current measurement in key system. It is recommended that the current sensor connects
to the circuit of positive or negative electrode of high-voltage end”, as shown in Figure 9-1 and Figure 9-2, to sample the
current in the main circuit. The high and low voltage ends are galvanic isolated inside the sensor. It is recommended that the
low voltage end connects to the battery management system, as shown in Figure 9-3, for real-time and accurate reporting of

current datain key system.
RES l
+

-
1
I
1

Battery
Pack

T

+ =

Battery
Pack
—_ ®
Figure9-1. Recommended Use of Figure 9-2. Recommended Use of
Positive Electrode of High-Voltage End Negative Electrode of High-Voltage End

BMS

Figure9-3. Recommended Use of
Low-Voltage End

[1]The"+"onthe CB600F8536A currentsensorhousing isthedirection of currententry, thatis, the positive current direction.
[2]The highvoltage electrodeisinstalled asshowninthefigure. The operating conditionindicated by the sensoroutputvalueis:
When the sensoroutputs positive value, the battery packis discharging;
When the sensoroutputs negative value, the battery packis charging.
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10. Storage & Packaging

10.1Storage

® Recommended storage at room temperature.

® The storage environment shall be clean, tidy, dry and free of harmful gases, and the packaging case shall be protected from direct sunlight.

@ Anti-static bracelet or anti-static gloves shall be worn during installation, storage and handling.

10.2 Packaging

10.2.1 GeneralInformation

Packaging Element

Specifications

SNPY 150
Container Name Carton
ContainerSize 480%410%282 mm
UnitWeight of Finished Product 10015 g
[1] SNP, Standard Number of Package
10.2.2 Auxiliary Materials Information
No. Materials Size L*W *H(mm) Quantity
1 50-Grid EPE Tray 468*398*86 3
2 EPE Tray Cover 460*390*10 1
3 Anti-Static PE Bag 200%150 150
4 Anti-Static PE Accordion Bag 900*510 1
®
N
=
=
q
10/14/14 A%Q\]\\‘\

Figure 10-1. Carton Diagram

Figure 10-2. Structure Diagram of EPE

Copyright @ Shenzhen C&B ElectronicsCo., Ltd

43



CB600F8536A

CB_AMC_UM - SEPTEMBER 2023

REI SR

11. Part NumberiInformation

CB 600 F 8536 A 1 S S NN

Series |
CB:C&BCurrentSensor

Rated Current

350:350A
600:600A
1000:1000A

Tolerance

B:0.05%
F:0.1%
L:0.2%
M:0.5%
K:1%

ShuntSize

6918:69mm X18mm
8518:85mm X18mm
8436:84mm X36mm
8536:85mm X36mm

Application Grade

A:CAN Automotive
I: CAN Industrial
T: 485 Industrial

Type

0:Standard, Thickness 4mm
1:Standard, Thickness3mm
2: Customized

Special Byte

Standard
K:25uQ
S:50uQ
P:100u1Q
J:150puQ

Customized
Custom Byte, 0~9,A~Z

Special Byte

Standard
S:CAN Terminal Resistor
N:No CAN Terminal Resistor

Customized
Custom Byte,0~9,A~Z

Code

NN : 00~99 or Blank

For more performance options and other relevant information, please refer to the official website: https://en.resistor.today/
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CB600M8536A Series, Automotive, 0.5% Tolerance
Operating Temperature -40°C~+105°C

Shunt Based Current Sensor

1. Characteristics

+ Current Sensing: Measurement Range:-20000A~+20000A
- Continuous Operating Range:-600A~+600A
-MeasurementAccuracy: +0.5% (MAX)

- Resolution: 20mA

+ Temperature Sensing: Measurement Range: -50°C~+150°C
-Measurement Error: =3°C (MAX)

- Resolution: 0.1°C

- Communication Protocol:CAN2.0A/B
- Selectable Data Format
- Configurable CAN ID
- Configurable CAN Speed:250Kbps~1Mbps

+ Supply Voltage:6VDC~18VDC

« Operating Temperature Range:-40°C~+105°C

« Power Consumption:<288mW @12VDC

+ GalvanicIsolation:3000VAC

2. Applications

- Automotive CurrentM onitor
«Grid Energy Storage

«UPS

«Charging Station

3. Introduction

CB600M8536A current sensor is an automotive current sensing
module, which can be used to measure bidirectional DC current.
Featuring high accuracy, low power consumption, wide operating
temperature range, excellent response speed, temperature stability
and anti-interference ability.

The sensor is designed based on low-TCR shunt, adopts high-
precision ADC, communicates through CAN2.0 A/B protocol, and has
large ranges of current and temperature measurement capabilities,
and current compensation at whole temperature range.

The sensor meets the operating temperature range of -40°C~+105°C,
can apply to the continuous operating current of -600A~+600A at the
whole temperature range, and the current measurement accuracy is
nomorethan = 0.5% in the range of +20A~+600A or -600A~-20A.

Power supply of CB600M8536A current sensor is from 6VDC to 18VDC.
Its power consumption is controlled below 288mW (12VDC), and it
can realize complete high-low voltage isolation, which can be
applied to the main positive electrode or the main negative electrode
of the battery system.

Sensorinformation

Part Number Shunt Thickness |Resistance Tern'unal
Resistor
CB600M8536A1SS00 3mm 50uQ Yes
CB600M8536A1SNO0O 3mm 50uQ No
Pos-Relay [1] For part numbers not included in the table,
L) please contact us for technical support.
—

LJ
Pre-Relay
o+

Cle

Shunt module

TypicalApplication

C&B |

EUREKAFSOT

RED &R

Thisdatasheetprovides CB600M8536A currentsensorreliabilitydataand designsuggestions. Forthe latest
informationofthedatasheetand more RESI products, pleasevisitwww.resistor.today. Before actualdesign, please

refertothelatestversionof CB600M8536A currentsensordatasheet.
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5. Specifications

5.1 Limit Parameters

Note: Product will affect its reliability and cause unexpected permanent damage if operating under limit parameters for long time.

Parameter Condition Min. Typical Max. Unit
SupplyVoltage 30 VDC
+1500A 30 S
+1800A 25 S
Current +2500A 15 S
Measurement Range
+3000A 10 S
+20000A 50 ms
Configured 120Q Terminal Resistor (Continuous Power Supply) 6 v
CAN Interface
ESD 8 KV
Operating Temperature -40 105 °C
Storage Temperature -40 125 °C
Humidity 95 %RH

5.2 General Parameters
Test Conditions: Ambient Temperature25°C (Unless O therwise N oted)

Parameter Condition Min. Typical Max. Unit
Power Supply
Supply Voltage 6 12 18 VDC
6V 12 17 24 mA
Operating Current 12V 12 17 24 mA
18V 12 17 24 mA
6V 72 100 144 mW
Power Consumption 12v 144 200 288 mW
18V 216 300 432 mW
. Requiredtimefrompower-ontosendingthefirstframe
Start-UpTime valid message 100 130 150 ms
Current Measurement (- 40°C~+105°C)
-20A~+20A 50 +100 mA
+20A~+600A0or-600A~-20A 0.5 %
Accuracy
+600A~+3000A0or-3000A~-600A +1 +2 %
+3000A~+20000A0r-20000A~-3000A +2 +5 %
-600A~+600A Continuous
+1500A 25 S
Duration
+3000A 5 S
+20000A 40 ms
-600A~+600A 20 mA
Resolution
>600A0r<-600A 100 mA
-600A~+600A 10.02 %
Linearity
>600A0or<-600A 10.2 %
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Test Conditions: Ambient Temperature 25°C (Unless Otherwise Noted )

Parameter Condition Min Typical Max. | Unit
Temperature Measurement
MeasurementRange -50 150 °C
MeasurementError -50°C~+150°C -3 3 °C
Resolution 0.1 °C
Power & Temperature Rise
DClImpedance 45 50 55 uQ
Inductance 3 nH
+600A@25°C
CopperBusBar40mm*3mm, 15Nm 60 C
Temperature Rise
+600A@85°C
CopperBusBar40mm*3mm, 15Nm 60 c
Communication
Protocol CAN2.0A/B
Communication Speed 250 500 1000 Kbps
With Terminal Resistor 108 120 132 Q
Terminal Resistor
Without Terminal Resistor
Output Rate of Current Message 10 10 1000 ms
Output Rate of Temperature Message 10 100 1000 ms
Isolation
Galvanic Isolation 3000 VAC
CreepageDistance 6 mm
Clearance 4.5 mm

48
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5 3Typical Characteristic Curve
5.3.1Start-Up Time Test Curve

(i)

VA 7.77He

(i)

fadecs

VAX: 7.823Hz

(a

Figure 5-5 Sample5 Start-Up Time Test Curve

[ax]

[ax

Figure 5-7 Sample7 Start-Up Time Test Curve

[1] A channel acquires data of power supply, VCC and GND.
[2] B channel acquires data of CAN differential signal, CAN_H and CAN_L.
[3] AXis the time interval from power-on to sending the first frame valid message

[Bx]

(ax

Figure5-2 Sample2 Start-Up Time Test Curve

[x]

(ax]

Figure 5-4 Sample4 Start-Up Time Test Curve

I
VA 781Hz

[ax]

fox]

Figure 5-6 Sample6 Start-Up Time Test Curve

[ax

Figure 5-8 Sample8 Start-Up Time Test Curve
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5.3.2 0 perating Current Test Curve
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Figure 5-10 - 40°C Operating Current Curve

5.3.3 Overcurrent Test Curve
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Figure 5-11+105°C Operating Current Curve

| |
w N
o

0

OvercurrentM easurementError/A
=

-3000 -2500 -2000 -1500 —-1000 1000 1500 2000 2500
Current Scanning/A

Figure 5-12 + 25°C Overcurrent Test Curve
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5.3.4Low-Current Accuracy Test Curve
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Figure 5-14-40°C Low-Current Test Accuracy @ Max. Current Error
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5.3.5 High-Current Accuracy Test Curve
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6. Test Standards

Test No. | Test Standards | Test Items
General inspection
1 / Appearance
2 / Dimension
3 / Weight
4 / Function Check
Electrical loads
5 VW 80000 E-01 Long-term overvoltage
6 VW 80000 E-02 Transient overvoltage
7 VW 80000 E-03 Transient undervoltage
8 VW 80000 E-04 Jump start
9 VW 80000 E-05 Load dump
10 VW 80000 E-06 Ripple voltage
11 VW 80000 E-07 Slow decrease and increase of the supply voltage
12 VW 80000 E-08 Slow decrease, quick increase of the supply voltage
13 VW 80000 E-09 Reset behavior
14 VW 80000 E-10 Brief interruptions
15 VW 80000 E-11 Start pulses
16 VW 80000 E-12 Voltage curve with vehicle electrical system control
17 VW 80000 E-13 Pin interruption
18 VW 80000 E-14 Connector interruption
19 VW 80000 E-15 Reverse polarity
20 VW 80000 E-16 Ground potential difference
21 VW 80000 E-17 Short circuit in signal cable and load circuits ..
22 VW 80000 E-18 Insulation resistance
23 VW 80000 E-19 Quiescent current
24 VW 80000 E-20 Dielectric strength
25 / Continuous power test
26 1ISO 7637-2:2011 Clpulse 1
27 1SO 7637-2:2011 Cl pulse2a/2b
28 1ISO 7637-2:2011 Clpulse3a/3b
29 1SO 7637-2:2011 Cl pulse 4
30 1ISO 7637-2:2011 Cl pulse 5b
31 1SO 10605:2008 ESD
32 CISRP 25 Radiated emissions
33 CISRP 25 Conducted emissions
34 1SO 11452-2 Radiated immunity
35 1SO 11452-4 Bulk current injection

Copyright @ Shenzhen C&B Electronics Co., Ltd
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Test No. Test Standards Test Items
Climatic loads
36 VW 80000 K-01 High-/low-temperature aging
37 VW 80000 K-02 Incremental temperature test
38 VW 80000 K-03 Low-temperature operation
39 VW 80000 K-05 Thermal shock (component).
40 VW 80000 K-14 Damp heat, constant
41 VW 80000 L-02 Service life test - high-temperature durability testing
42 VW 80000 L-03 Service life test - Temperature cycle durability testing
43 IEC 60068-2-30 Dew test
44 GB/T 2423.34 Composite temeperature & humidity cyclic test
Mechanical loads
45 VW 80000 M-01 Free fall
46 VW 80000 M-04 Vibration test
47 VW 80000 M-05 Mechanical shock
48 VW 80000 M-08 Protection against foreign bodies - IPOx to IP4x, A, B, C, D

Regulation Validation

49

GB/T 30512-2014

Requirements for prohibited substances on automobiles

50

UL-94:2016

Vertical Burning Test

54
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7. Communication

7.1 CAN Protocol

CB600M8536A applies CAN2.0 A/B communication protocol and communicates through data frame. The data length of message frame is
between 1-8 bytes. The default CAN speed is 500Kbps. 1Mbps/250Kbps are also available. There are two kinds of data frame, standard frame and
extended frame, as shown in Figure 7-1 and Figure 7-2. Standard frame has an ID of 11 bytes, and the extended frame has an ID of 29 bytes. The
defaulted data frame is standard frame, which can be adjusted to the extended frame. The defaulted data format is Motorola, which can be
adjusted to Intel.
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Figure 7-2 Extended Frame
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7.2 DataFrame

The data frame of CB600M8536A can apply multiple data formats, as shown in Table 7-1. Among them, both formats A and B are composed of
two frames of messages, which transmit real-time current and real-time temperature. Both formats C and D are composed of one frame of
message. Format C transmits real-time current and real-time temperature in one frame of message. Format D only transmits real-time current.
The data frame format defaults to format A.

Table 7-1. Messa ge Frame Data Format

DataFormatType DataFrame Content CANID"' | DataLength Characteristics
r A Real-Time C ¢ 0x0301 6 32-bit currentvalueisasignedinteger. Available
orma eal-Time Curren X Unit: mA /A
Real-Time Temperature | 0x0325 6 32-bit temperaturevalueisasignedinteger,in0.1°C
. 24-bit currentvalueisanunsignedinteger with offset
Real-Time Current 0x03C2 8 0x800000, inmA
FormatB
. 8-bit NTC temperaturevalueisasignedshortinteger,in°C
Real-Time Temperature | 0x06C2 8 8-bit MCU temperaturevalueisasigned shortinteger,in°C
24-bit currentvalueisanunsignedinteger with offset
Real-Time Current & 0x800000,inmA
FormatC Temperature 0x03¢c2 8 16-bit temperaturevalueisasigned shortinteger.
Unit:0.1°C
FormatD Real-Time Current 0x03C0 8 32-bit currentvalueisanunsignedintegerwith offset

0x80000000,inmA

[1]TheCANIDintheabovetablearedefaultandcanbemodifiedbycommands (refertotherelevantapplicationdocumentsfordetails)

7.2.1FormatA

Format A consistsof currentdata frame and temperature data frame, each with a 4-bit cycliccounterand a 2-bit module exception

flag. Inaddition, the current dataframe has an 8-bit current channelflag,a 32-bit currentvalue, a 1-bit unitselection and a 1-bit
reserved bit. Thetemperature dataframe hasan 8-bit temperature channelflag, a 32-bit temperature value and a 2-bit reserved bit. The
details of the message are shown in Table 7-2, Examples of message and decodinginformation are shownin Table 7-3 and Table 7-4.

Table 7-2. Format A Message

FrameType CANID Length byte0 bytel byte2 | byte3 | byte4 | byte5
B[7]: ReservedBit"”
B[6]: CurrentUnit" .
(i:l;;er)\t) 0x0301 6 0x00™ B[5]: MeasurementErrorFlag" iz'b't Stl\%nled I
H B[4]: OvercurrentFlag” urrentvatue
B[3:0]: CyclicCounter"
B[7:6]: ReservedBit"”
Temperature 0x0325 6 0x04® B[5]: OvertemperatureFlagofShunt” 32-bit Signed
(0.1°C) x X B[4]:Overtemperature Flagof PCBA "' Temperature Value
B[3:0]: CyclicCounter"

[1] Current Channel Flag.

[2] Reserved bit, defaultis 0.

[3] Current Unit, 0: mA; 1: pA

[4] Measurement error flag, active when the ADC faultis detected, indicates that the currentvalueisinvalid. When alarming, the current
sensor still sends and receives data messages, but the current value in the message isinvalid. The measurement deviation may exceed
therange specified in the technical specification.

[5] Overcurrenterror flag. Defaultisinactive. It can be defined by the user.

[6] Cyclic Counter, 0x0-0xF cycle countvalue.

[7]32-bitcurrentdata uses big-endian by default. The high bitis followed by the low bit. Itisa signed integer.

[8] Temperature Channel Flag.

[9] Overtemperature Flag of Shunt, active when the shunt temperature is detected to be more than 150 °C, indicates that the sensor may
have no message output or low accuracy. When alarming, the current sensor can still send and receive data messagesin ashort time, and
the currentvaluein the messageisvalid. If overtemperature for a long time, the performance of current sensor can be damaged. At this
time, itisrecommended to limit the output power of BMS.

[10] Overtemperature Flag of PCBA, active when the board temperature is detected to be more than 125 °C, indicates that the sensor may
have no message output or low accuracy. When alarming, the current sensor can still send and receive data messagesin ashorttime, and
the currentvalueinthe messageisvalid. If overtemperature lasts foralong time, the performance of current sensor can be damaged.
Then,itisrecommended to limit the output power of BMS.

[11] 32-bittemperature data uses big-endian by default. The high bitis followed by the low bit. Itis a signed integer. Unit: 0.1 °C
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Table 7-3. Examples of Format A Message Frame
Example DBO DB1 DB2 DB3 DB4 DB5
1 0x00 0x00 0x00 0x00 0x03 OxE8
2 0x00 0x00 OxFF OxFF OxFC 0x18
3 0x04 0x00 0x00 0x00 0x01 0x0A
4 0x04 0x00 OxFF OxFF OxFE 0xF6
Table 7-4. Decoding Information of Table 7-3 Examples
Example Byte Value Message
DBO 0x00 CurrentChannelFlag.
1 DB1 0x00 Reserved bit 0, unit: mA, no measurementerror, cycle sequence 0
DB2-DB5 0x000003E8 Current: 1000mA,i.e. 1A
DBO 0x00 CurrentChannelFlag.
2 DB1 0x00 Reserved bit 0, unit: mA, no measurementerror, cycle sequence 0
DB2-DB5 OxFFFFFC18 Current: -1000maA, i.e.-1A
DBO 0x04 Temperature Channel Flag.
3 DB1 0x00 Reserved bit 0, Shunttemperature<150 °C, PCBAtemperature<125°C, cycle sequence0
DB2-DB5 0x0000010A The Temperatureis+26.6°C
DBO 0x04 Temperature Channel Flag.
4 DB1 0x00 Reserved bit 0, Shunttemperature<150 °C, PCBA temperature<125°C,cyclesequence 0
DB2-DB5 OxFFFFFEF6 The Temperatureis-26.6°C

7.2.2FormatB

Format B consists of current data frame and temperature data frame, each with a 4-bit cyclic counter. In addition, the current data frame has a
24-bitcurrentvalue, a 2-bit flag bit, an 8-bit software version, an 8-bit check bitand an 18-bit reserved bit. The temperature data frame has an 8-
bittemperature value, a 4-bit status bit, an 8-bit check bit and a 32-bit reserved bit. The details of the message are shown in Table 7-5, Examples
of message and decodinginformation are shown in Table 7-6 and Table 7-7.

Table 7-5. Format B M essage

Frame Type

CANID

Length

byte0

bytel | byte2 | byte3

byte4 | byte5

byte6

byte7

Current
(mA)

0x03C2

B[7:4]: CyclicCounter"
B[3:2]:Reserved Bit ?
B[1]: HardwareFaultFlag"”
B[0]:ADC conversion error "

1

24-bit Unsigned
CurrentValue
Offset0x800000"

Reserved Bit"”

Software
Version

CRC-8Check
SAE J1850"

Temperature
(°c)

0x06C2

B[7:4]: CyclicCounter"
B[3]:SHUNT over temperature
flag"”

B[2]:PCBA over temperature
ﬂagls]

B[1]:SHUNT temperature
measurement error flag.
B[0]:PCBA temperature
measurement error flag"”

SHUNT
(°C)

[11]

PCBA
(°C)

[12]

Reserved Bit"”

CRC-8Check
SAE J1850
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1] Cyclic Counter, 0x0-0xF cycle count value.

2] Reserved bit, defaultis 0.

3] Hardware Fault Flag, active when a hardware faultis detected, indicates that the ADC may have a fault.

4]ADC conversion error flag. When ADC sampling timeout exceeded, indicating the present current valueisinvalid. When flag occurs,

the sensor canstill receive and send message, but the current value of the message isinvalid. The measured value may be out of the specifications range.
[5] 24-bit current data uses big-endian by default. The high bitis followed by the low bit. Itis an unflaged integer. Unit: mA

The actualvalueis expressed as V=D-0x800000. D is the value in the message.

[6] CRC-8 Check generates a check code for the first 7 bytes of data.

[7]SHUNT over temperature flag. When measured temperature of SHUNT is over 150°C, it will be no message or measurement accuracy decreased.

When flag occurs, the sensor can still receive and send message in ashort period and the current value in the message is normal.

Ifthe sensoris overtemperature for alongtime, it could affect the functions of the sensor. It isrecommended to derate BMS output power.

[8] PCBA over temperature flag. When measured temperature of PCBAis over 125°C, it will be no message or measurement accuracy decreased.

When flag occurs, the sensor canstill receive and send message in ashort period and the currentvalue in the message is normal.

Ifthe sensorisovertemperature foralongtime, it could affect the functions of the sensor. Itis recommended to derate BMS output power.

[9] SHUNT temperature measurementerror flag. Sign sets when SHUNT temperature measurementis error.

[10] PCBA temperature measurement error flag. Sign sets when SHUNT temperature measurementis error.

[11] SHUNT temperature, 8-bittemperature data by default unflaged integers. Unit: °C. The actual value expressionis V=D-55. D is the value in the message.
[12] PCBAtemperature, 8-bittemperature data by default unflaged integers. Unit: °C. The actual value expression is V=D-55. D is the value in the message.

[
[
[
[

Table 7-6. Examples of Format B Message Frame

Example DBO DB1 DB2 DB3 DB4 DB5 DB6 DB7
1 0x00 0x80 0x03 OxE8 0x00 0x00 0x64 0x83
2 0x00 OxTF OxFC 0x18 0x00 0x00 0x64 0xAB
3 0x00 Ox1A O0x1A 0x00 0x00 0x00 0x00 0xD5
4 0x00 0xE6 O0xE6 0x00 0x00 0x00 0x00 0x47

Table 7-7. Decoding Information of Table 7-6 Examples
Example Byte Value Message
DBO 0x00 Cyclesequence0, reserved bit 0, no hardware fault, No ADC conversion error
DB1-DB3 0x8003E8 Current:1000mA,i.e.+1A
1 DB4- DB5 0x0000 Reserved bit 0
DB6 0x64 SoftwareversionisV1.00
DB7 0x83 CRC-8CheckValue
DBO 0x00 Cyclesequence 0, reserved bit 0, no hardware fault, No ADC conversion error
DB1-DB3 OX7FFC18 Current: -1000mA, i.e. -1A
2 DB4-DB5 0x0000 Reserved bit 0
DB6 0x64 SoftwareversionisV1.00
DB7 0xAB CRC-8CheckValue
DBO 0x00 Cyclesequence 0,normal SHUNT & PCBA temperature, normal SHUNT & PCBA temperature
DB1 0x1A SHUNT :+26°C
3 DB2 0x1A PCBA : +26°C
DB3-DB6 0x00000000 Reserved bit 0
DB7 0xD5 CRC-8CheckValue
DBO 0x00 Cyclesequence 0,normal SHUNT & PCBA temperature, normal SHUNT & PCBA temperature
DB1 0xE6 SHUNT :- 26°C
4 DB2 OxE6 PCBA :- 26°C
DB3-DB6 0x00000000 Reserved bit 0
DB7 0x47 CRC-8CheckValue

7.2.3FormatC

Format C consists of one frame of message, including a 24-bit currentvalue, an 16-bit temperature value, a 4-bit cyclic counter, a 2-bit
status bit, a 1-bit flag bit, an 8-bit check bit and a 9-bit reserved bit. The details of the message are shown in Table 7-8, Examples of
message and decodinginformation are shownin Table 7-9 and Table 7-10.
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Table 7-8. Format C Message

FrameType | CANID | Length byte0 bytel | byte2 | byte3 | byte4 | byte5 byte6 byte7
Current B[7:4]: CyclicCounter" . . s
(mA) 1 oxosc2 | 8 BI3:2]: Malfunction Status © Cuz:lr;el;:(\bjanlzlegg?fdset l-‘};?}'fi'i"tﬁ?e Reserved | CRC-8 Check
Temperature B[1]: Hardware FaultFlag" 0x800000" Vpl o Bit" SAE J1850"
(0.1°C) B[0]:Reserved Bit X alue

[1] Cyclic Counter, 0x0-0xF cycle countvalue.

[2] Malfunction Status,'0": Normal;'1": ADC Conversion Error; '2": Current  exceeds 1550A;'3": Shunttemperature exceeds 150 °C or PCBA
temperature exceeds 125 °C.

[3]Hardware Fault Flag, active when a hardware faultis detected, indicates that the ADC may have afault.

[4]Reserved bit, defaultis 0.

[5]24-bit current data uses big-endian by default. The high bitis followed by the low bit. I[tisan unsigned integer. Unit: mA
Theactualvalueis expressed asV=D-0x800000. D isthevalueinthe message.

[6] 16-bit temperature data uses big-endian by default. The high bit is followed by the low bit. Itisasigned integer. Unit: °C.

[7T]CRC-8 Check generatesacheck code forthefirst 7 bytes of data.

Table 7-9. Examples of Format C Message Frame

Example DBO DB1 DB2 DB3 DB4 DB5 DB6 DB7
1 0x00 0x80 0x03 OxE8 0x01 0x0A 0x00 0x2E
2 0x00 OxTF OxFC 0x18 OxFE 0xF6 0x00 0x9D
Table 7-10. Decoding Information of Table 7-9 Examples
Example Byte Value Message
DBO 0x00 Cyclesequence 0, normal function, no hardware fault, reserved bit 0
DB1-DB3 0x8003E8 Current:1000mA,i.e.+ 1A
1 DB4-DB5 0x010A The Temperatureis+26.6°C
DB6 0x00 Reserved bit 0
DB7 0x2E CRC-8CheckValue
DBO 0x00 Cyclesequence 0, normal function, no hardware fault, reserved bit 0
DB1-DB3 Ox7FFC18 Current: -1000maA, i.e.-1A
2 DB4-DB5 OxFEF6 The Temperatureis-26.6°C
DB6 0x00 Reserved bit 0
DB7 0x9D CRC-8CheckValue

7.2.4FormatD

Format D consists of one frame of message, includinga 32-bit currentvalue, a 1-bit flag bit, a 7-bit status bit, an 8-bit software version, a
16-bit reserved byte and no temperaturevalue. The details of the message areshown in Table 7-11, Examples of message and decoding
information areshowninTable 7-12and Table 7-13.

Table 7-11. Format D Message

FrameType | CANID | Length | byte0 | bytel | byte2 | byte3 byte4 byte5 | byte6 byte7
32-bit Unsigned . 2)
Current B[O]:ErrorFlag Reserved Software
0x03C0 8 CurrentValue . 13) it ;
mA B[7:1]: ErrorStat Bit
(mA) Offset 0x80000000'" [7:1]: ErrorStatus Version

[1]32-bit currentdata uses big-endian by default. The high bitis followed by the low bit. Itisan unsigned integer. Unit: mA. The actual
valueis expressed asV=D-0x80000000. Disthevalueinthe message.

[2]ErrorFlag,'0":Normal;'1'": Error;

[3] Error Status, 0x64: no error; 0x50: ADC hardware error; 0x51: ADC conversion error; 0x60: Temperature exceeds the limit (currentvalue
remains measured).

[4] Reserved bit, defaultis 0.

Table 7-12. Examples of Format D Message Frame

Example DBO DB1 DB2 DB3 DB4 DB5 DB6 DB7
1 0x080 0x00 0x03 OxE8 0xC8 0x00 0x00 0x64
2 Ox7F OxFF O0xFC 0x18 0xC8 0x00 0x00 0x64
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Table 7-13. Decoding Information of Table 7-12 Examples
Example Byte Value Message
DB0-DB3 0x800003E8 Current: 1000mA,i.e. 1A
DB4 0xC8 Normal,noerror
1
DB5-DB6 0x0000 Reserved bit 0
DB7 0x64 SoftwareversionisV1.00
DB0-DB3 OX7TFFFFC18 Current:-1000mA,i.e.-1A
DB4 0xC8 Normal,noerror
2
DB5-DB6 0x0000 Reserved byte0
DB7 0x64 SoftwareversionisV1.00
7.3 BusTopology
CB600M8536A canbeappliedtoabus-typetopologyand transmits network information to each node through the bus,asshown
inFigure7-3.
MODEL1 MODELnN
CAN_H
120Q 120Q
CAN_L
&

Figure7-3 CAN Bus Topology

7.4 Measuring Mode
7.4.1 TimelInterval+ Command Trigger Mode

The sensor samples data at a fixed time interval set by the system and sends message to the CAN bus. At the same time, It can also respond to the
trigger command. In the sampling period, the measurement will be active immediately when the trigger command is received and sends
message to CAN bus. No need to wait for next samplinginterval. As shown in Figure 7-4.

Time
Interval T

Time
Interval T

Sensor

> BswNyD

Time
Interval T

> BswNyo

Host

>

Command Ignored

Delay Sendingt 9'
I
I
I
I
I
I

Figure 7-4. Time Interval + Command Trigger Mode

After the sensorreceives the trigger command, ifitis sampling or sending CAN message, the p resent trigger command will beignored. When the
command is valid, a sampling and sending process will be started, and the time interval T for the next sending will be automatically calculated
from the moment of this trigger. As Figure 7 - 4 shown, there is a delay between the sensor receiving a valid trigger command and sending the

CAN message, which is less than 1 ms.
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7.4.2 Command Triggered Mode

Under this mode, the sensor will not automatically send message, but keep sampling, calculating and filtering data at a fixed time interval. The sensor will
send the recent sampling data to CAN bus and reset the start of time interval when a valid command i s received from the host, as Figure 7 - 5 shown.

Sensor

T ) 1 >
@I DelaySendingt Delay Sendingt el
g | g |

Host r4 l Z |
el | 3 M
n 1’4
< | < W
(N | | >
| | |

Figure 7-5. Command Trigger Mode

As Figure 7 - 5 shown, the sensor sends data to the CAN bus after receiving at rigger command from the host, with a delay of less that 1 ms between
receiving the command and sending the data.
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8. Mechanical Structure
8.1Dimensions

S 1420.5
4010.5
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o | R | o
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>
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Figure 8.1 Structure Diagram

8.2 CopperBarConnection

Recommended Bolts :M 8

Recommended Torque:15- 20Nm

Recommended Width * Thickness of Copper Bar:40mm*3mm

Recommended Length of Overlap between Shunt and Copper Bar:20mm
Do not use a flat washer between the copper bar and the shunt

Keep the surface o f shunt and copper bar clean and free of scratches

Figure 8-2. CB600M8536A Copper Bar Connection Diagram
8.3 Connector
Connector Manufacturer Pin Count Part #
Male Connector'” Molex 4 5600200420
Recommended Female Connector' Molex 4 5601230400

Figure 8-3. Male Connector

Figure 8-4. Female Connector (Wire end reference)
[1] For moreinformation about male connector, please refer to Molex datasheet:https://www.molex.com/pdm_docs/sd/5600200420_sd.pdf
[2]For more information about female connector, please refer to Molex datasheet :https://www.molex.com/pdm_docs/sd/5601230400_sd.pdf
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8.4 Connector Definition

PinNo. Description
Pin4 VCC
Pin3 CAN_L
Pin2 CAN_H
Pinl GND

BN (IO
H— |10

Figure 8-5. Male Connector Molex5600200420
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9. TypicalApplications

CB600M8536A""is used for accurate current measurement in key system. It is recommended that the current sensor connects
to the circuit of positive or negative electrode of high-voltage end", as shown in Figure 9-1 and Figure 9-2, to sample the
current in the main circuit. The high and low voltage ends are galvanic isolated inside the sensor. It is recommended that the
low voltage end connects to the battery management system, as shown in Figure 9-3, for real-time and accurate reporting of

current datain key system.
RES l
+

-
1
I
1

Battery
Pack

T

Battery
Pack

+ =

R

_T e

Figure9-1. Recommended Use of Figure 9-2. Recommended Use of
Positive Electrode of High-Voltage End Negative Electrode of High-Voltage End

BMS

Figure9-3. Recommended Use of
Low-Voltage End

[1]The "+" onthe CB600M8536A current sensor housing isthe direction of current entry, thatis, the positive current direction.
[2]The highvoltage electrodeisinstalled asshowninthefigure. The operating conditionindicated by the sensoroutputvalueis:
When the sensoroutputs positivevalue, the battery packisdischarging;
Whenthesensoroutputs negative value, the battery packis charging.
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10, Storage & Packaging

10.1 Storage

® Recommended storage at room temperature.

® The storage environment shall be clean, tidy, dry and free of harmful gases, and the packaging case shall be protected from direct sunlight.
@ Anti-static bracelet or anti-static gloves shall be worn during installation, storage and handling.

10.2 Packaging

10.2.1GeneralInformation

Packaging Element

Specifications

snpl 150
Container Name Carton
ContainerSize 480%410%282 mm
Unit Weight of Finished Product 100£5 g
[1] SNP, Standard Number of Package
10.2.2 Auxiliary Materials Information
No. Materials Size L*W *H(mm) Quantity
1 50-Grid EPE Tray 468*398*86 3
2 EPE Tray Cover 460*390*10 1
3 Anti-Static PE Bag 200%150 150
4 Anti-Static PE Accordion Bag 900*510 1
®
N
=
=
q
JOMM A%Q\W\

Figure 10-1. Carton Diagram

Figure 10-2. Structure Diagram of EPE
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11. Part Numberinformation

CB 600 M 8536 A1 S S NN

Series |
CB:C&BCurrentSensor

Rated Current

350:350A
600:600A
1000:1000A

Tolerance

B:0.05%
F:0.1%
L:0.2%
M:0.5%
K:1%

ShuntSize

6918:69mm X18mm
8518:85mm X18mm
8436:84mm X36mm
8536:85mm X36mm

Application Grade

A:CAN Automotive
I: CAN Industrial
T: 485 Industrial

Type

0:Standard, Thickness 4mm
1:Standard, Thickness3mm
2: Customized

Special Byte

Standard
K:25uQ
S:50uQ
P:100u1Q
J:150puQ

Customized
Custom Byte, 0~9,A~Z

Special Byte

Standard
S:CAN Terminal Resistor
N:No CAN Terminal Resistor

Customized
CustomByte ,0~9,A~Z

Code

NN : 00~99 or Blank

For more performance options and other relevant information, please refer to the official website: https://en.resistor.today/
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PCBS6918B100P2AC00, Automotive
Operation Temperature -40°C~+125°C
Shunt Based Current Sensing Module

1. Characteristics 3. Introduction

+ Continuous Operating Range: -350A~+350A

+ Connector: Horizontal 4 PIN

+ High Accuracy Current Measurement

+ Real-Time Temperature Measurement

+ Applicable to High Pulse Current

* Low TCR, Low Inductance, Low Thermal EMF
+ Excellent Long-Term Stability

+ Operating Temperature Range:-40°C~125°C

2. Applications

+ BMS Current Measurement
+ BDU/PDU Current Measurement

PCBS6918B100P2AC00 is an automotive current sensing
module used to assist in measuring bidirectional DC current.
It has high accuracy, low TCR, low inductance, low thermal
EMF, and excellent long-term stability and anti-interference
ability.

This module is designed based on a low-TCR shunt, which is
welded with PCBA and can be installed on the circuit
through bolts. It is used to collect bus current and shunt
temperature, and send the measured signal to the signal
processing side of the user defined module. It can be
customized according to the specific technical
requirements.

Module Information

Shunt Size Hole Diameter Connector

69mMm X18mm 7mm 5023520400

C&B

EUREKAFSOT

| REgER

Thisdatasheetprovides PCBS6918B100P2AC00 module reliability dataand design suggestions. Forthe latest
informationofthedatasheetand more RESI products, pleasevisitwww.resistor.today. Before actualdesign, please

refertothelatestversion of PCBS6918B100P2AC00 module datasheet.
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Date Note Revised Content
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2023.12.01 Revise the layout of datasheet A3
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5. Specifications

5.1Limit Parameters

Note: Product will affect its reliability and cause unexpected permanent damage if operating under limit parameters for long time.

Parameter Condition Min.  Typical Max. Unit
Current Measurement Range +1000A 5 S
Operating Temperature -40 125 °C
Storage Temperature -40 125 °C
Humidity 95 %RH
[1] When operating temperature>120°C, derating power is needed. The specific derating range refers to the figure below.
120
;; 100
é 80 \
S oo \
g 40
E \
%0 0 20 100 120 140 160
Ambient Temperature (°C)
5.2 General Parameters
Test Conditions: Ambient Temperature 25°C (Unless Otherwise Noted)
Parameter Condition Min. Typical Max. Unit
Shunt
Resistance 100 uQ
Tolerance *5 %
TCR -40°C~+125°C +100 ppm/°Q
Continuous Operating Current +350 A
Thermal EMF 3 uv/eC
Inductance 5 nH
Operating Temperature Range -55°C~+175°C °C
NTC
Resistance 10 kQ
Tolerance *1 %
TCR 25/85°C 3434 K
Operating Temperature Range -40°C~+150°C °C
Capacitor
Capacitance 0.1 uF
Tolerance +10 %
Rated Voltage 50 v
Operating Temperature Range -55°C~+125°C °C

Copyright @ Shenzhen C&B Electronics Co., Ltd
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6. Test Standards

Test No. |

MIL-STD-202 Method 103

Test Standards | Test Items
General inspection
1 / Appearance
2 / Dimension
3 / Weight
4 / Flatness of installation
Electrical loads
5 VW 80000-2021 5.4.20 E-18 Insulation resistance
6 VW 80000-2021 5.4.22 E-20 Dielectric strength
7 GB/T 6148-2005 Drift of temperature
Climatic loads
8 GB/T 2423.2-2008 High temperature aging
9 GBT 2423.1-2008 Low-temperature operation
10 VW 80000:20215.6.5 K-05 Thermal shock (component)
11 GB/T2423.50-2012

Damp heat, constant

12 VW 80000:20215.8.3 L-03 Service life test - Temperature cycle durability testing
13 GB/T 10125-2021 Salt spray
Mechanical loads
14 VW 80000-2021 5.5.1 M-01 Free fall
15 VW 80000-2021 5.5.4 M-04 Vibration test
16 VW 80000-2021 5.5.5 M-05 Mechanical shock

Regulation Validation

17 RoHS

Pb, Cd, Hg, Cr(V), PBBs, PBDEs

18 REACH

CMR,PBT,vPVB...

70
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7. Current Data

7.1 Temperature Compensation

PCBS6918B100P2AC00 appliestemperature compensation to weaken the impact of ambient temperature changeson the

shuntresistance. Afitting algorithm is used to compute a curve of the shunt resistance change with temperature, as shown in
Figure7-1.

1. 006

1. 002

Rcomp

0.998

0.994

0.99
-40 -20 0 20 40 60 80 100 120
Ambient Temperature (°C)

Figure 7-1. R, Temperature Characteristic Curve

Asshownin Figure 7-1, the compensation factor R.,,, temperature characteristic curveis:
Reour=A*T+B*T+C

Demonstration:
R.ome : The drift of the shunt resistance relative to the change from initial temperature to present temperature, in ppm.
: Present Temperature of Shunt
: Coefficient of Quadratic Term T?
: Coefficient of Primary Term T
: Constant Term

O o > -+

Shuntresistance R, at presenttemperature t, through temperature compensation:
R=R,*(1+Rcoue/10°)"

[1] R,istheinitial resistance of shuntatlab environment, usually at +25°C+2°C
[2] Figure 7-1is only forillustration of this product. Itis not the temperature characteristic curve for all products.

7.2 Current Data Acquisition

( Fetch ADCNrc ] ADCNTC:ADC of NTC
’ ADCNTC co\l/verts toT l T:NTC Temperature (°C)
’ Compu\tlle Rcomp l Rcomp:Rcomp=A*T*'B*T+C
’ com[\)llute Rt l R=R,*(1+Rcomp/10°)

\l' I=VsHUNT/Rt

[ Acquire Current | l

VsHunT:Voltage of Shunt
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8. Mechanical Structure

8.1 Dimensions

6910.5 +0.1
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5240.2
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>’ 7
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v
Figure 8.1 Structure Diagram
8.2 Laser QR Code
8.2.1 Code Size
No. Materials Size L*W(mm)
1 PCB Cover Size 6*6
2 Data Matrix Size 5*5

8.2.2 Data Matrix

The contentofthe QR codeincludes date, serial number, and the actual resistance value
(Take 100 uQ for example, measurementis to three decimal places: 100.000 pQ, output as R100000n, if itis 99.000 uQ is R99000n)

Content Year Month Day Module ID R, Coefficient A | Coefficient B Constant Term C
Rxxxxxxn
Format YYYY MM DD XXXXX or = X XXXXXXXXX [ 2 X XXXOXXOCKX = X XXXXXXXXX
Rxxxxxn'.
2020 11 25 00001 R100123n 14 400000576 | +0.000086780 +0.998188760
Example R99123n
If R=100nQ 2020112500001R100123n-0.000000576+0.000086780+0.998188760
If R<100nQ 2020112500001R99123n-0.000000576+0.000086780+0.998188760"

[1]R,, theinitial resistance of shunt at lab environment, usually at 25°C+2°C, in pQ.
[2] fR=Z100uQ, R, is expressed as RXxxxxxn.

IfR<100uQ, R, is expressed as Rxxxxxn.
[3]IfR=100uQ, the total number of charactersis 57

IfR<100uQ, thetotal number of charactersis 56
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8.3 Connector

Manufacturer Pin Count Part # Structural Diagram

Molex 4 5023520400

[1] Recommended female connector: 5023510400.

8.4 Connector Definition

No. Pin No. Code Description Structural Diagram
1 Pin1 T1 Temperature Sensor Pin 1
2 Pin 2 S+ Current Signal Positive
3 Pin 3 S- Current Signal Negative
4 Pin 4 T2 Temperature Sensor Pin 2

[1] Refer to the recommended current direction in the PCB Structural Diagram.
[3] Recommend Pinl and Pin4 as twisted pair. Pin2 and Pin3 as twisted pair.
8.5 PCB Structural Diagram

SHUNT
I+ + P1

@)

Rs

Rt

1
=
o
o
c
B
B O R

O

BATTERY CATHODE
Figure 8-1. PCB Structural Diagram

[1] The direction of current is related to the installation position of the PCBS product in the BDU, and is not related to the PCBS itself.
[2] The positive and negative electrode of the PIN is determined by the direction of the current in the diagram.
[3] Generally, battery discharge is considered positive and charging is considered negative.

8.6 Copper Bar Connection

® Recommended Bolts: M6

@ Recommended Torque: 8-10Nm

@ Recommended Width * Thickness of Copper Bar: 24mm*3mm

® Recommended Length of Overlap between

Shunt and Copper Bar: 20mm
@ Do not use a flat washer between the

copper bar and the shunt

® Keep the surface of shunt and copper
bar clean and free of scratches

Figure 8-2. Diagram
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9.Storage & Packaging

9.1 Storage

® Recommended storage at room temperature.
e The storage environment shall be clean, tidy, dry and free of harmful gases.
The packaging case shall be protected from direct sunlight.
® Anti-static bracelet or gloves shall be worn during installation, storage and handling.
9.2 Packaging

9.2.1 General Information

Packaging Element Specifications
SNP™ 150
Container Carton
Container Size 509%342*240 mm

[1] SNP, Standard Number of Package

9.2.2 Auxiliary Materials Information

No. Materials Size L*'W*H(mm) Quantity Recycle
1 50-Grid EPE Tray 496*328*61 3 No
2 EPE Tray Cover 495*325*5 4 No
3 Anti-Static PE Bag 900*510 1 No

Figure 9-1. Carton Diagram Figure 9-2. Structure Diagram of EPE
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PCBS8436P025T2AC00, Automotive
Operation Temperature -40°C~+125°C
Shunt Based Current Sensing Module

1. Characteristics

+ Continuous Operating Range: -1000A~+1000A
+ Connector: Horizontal 9 PIN

+ High Accuracy Current Measurement

+ Real-Time Temperature Measurement

+ Applicable to High Pulse Current

* Low TCR, Low Inductance, Low Thermal EMF

+ Excellent Long-Term Stability

+ Operating Temperature Range:-40°C~125°C

2. Applications

+ BMS Current Measurement
+ BDU/PDU Current Measurement

3. Introduction

PCBS8436P025T2AC00 is an automotive current sensing
module used to assist in measuring bidirectional DC current.
It has high accuracy, low TCR, low inductance, low thermal
EMF, and excellent long-term stability and anti-interference
ability.

This module is designed based on a low-TCR shunt, which is
welded with PCBA and can be installed on the circuit
through bolts. It is used to collect bus current and shunt
temperature, and send the measured signal to the signal
processing side of the user defined module. It can be
customized according to the specific technical
requirements.

Module Information

Shunt Size Hole Diameter Connector

84mm>36mm 8.3mm 5023520900

C&B

EUREKAFLRT

| REISR

Thisdatasheet provides PCBS8436P025T2AC00 module reliability dataand designsuggestions. Forthe latest
informationofthedatasheetand more RESI products, pleasevisitwww.resistor.today. Before actualdesign, please

refertothelatestversion of PCBS8436P025T2AC00 module datasheet.
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2023.11.13 Revise parameters A3

76

Copyright @ Shenzhen C&B Electronics Co., Ltd



n% é B PCBS8436P025T2AC00
(L1}

CB_AMC_UM - DECEMBER 2023

5. Specifications

5.1Limit Parameters

Note: Product will affect its reliability and cause unexpected permanent damage if operating under limit parameters for long time.

Parameter Condition Min.  Typical Max. Unit
Current Measurement Range +3000A 5 S
Operating Temperature -40 125 °C
Storage Temperature -40 125 °C

Humidity 95 %RH

[1] When operating temperature>120°C, derating power is needed. The specific derating range refers to the figure below.
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S 20
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-60 -40 -20 0 20 40 60 80 100 120 140 160

Ambient Temperature (°C)

5.2 General Parameters
Test Conditions: Ambient Temperature 25°C (Unless Otherwise Noted)

Parameter Condition Min. Typical Max. Unit
Shunt(Component)
Resistance 100 uQ
Tolerance £5 %
TCR -40°C~+125°C +100 ppm/°Q
Continuous Operating Current +1000 A
Thermal EMF 3 uv/eC
Inductance 5 nH
Operating Temperature Range -55°C~+175°C °C
NTC(Component)
Resistance 10 kQ
Tolerance *1 %
TCR 25/85°C 3435 K
Operating Temperature Range -50°C~+150°C °C
PCBS (Assembly)
Initial Resistance Tolerance Scan the QR c.o.d.e on the produc{gto *0.2 %
obtain the initial resistance R,

[1] R,istheinitial resistance of shuntatlab environment, usually at +25°C+2°C
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6. Test Standards

Test No. |

MIL-STD-202 Method 103

Test Standards | Test Items
General inspection
1 / Appearance
2 / Dimension
3 / Weight
4 / Flatness of installation
Electrical loads
5 VW 80000-2021 5.4.20 E-18 Insulation resistance
6 VW 80000-2021 5.4.22 E-20 Dielectric strength
7 GB/T 6148-2005 Drift of temperature
Climatic loads
8 GB/T 2423.2-2008 High temperature aging
9 GBT 2423.1-2008 Low-temperature operation
10 VW 80000:20215.6.5 K-05 Thermal shock (component)
11 GB/T2423.50-2012

Damp heat, constant

12 VW 80000:20215.8.3 L-03 Service life test - Temperature cycle durability testing
13 GB/T 10125-2021 Salt spray
Mechanical loads
14 VW 80000-2021 5.5.1 M-01 Free fall
15 VW 80000-2021 5.5.4 M-04 Vibration test
16 VW 80000-2021 5.5.5 M-05 Mechanical shock

Regulation Validation

17 RoHS

Pb, Cd, Hg, Cr(V), PBBs, PBDEs

18 REACH

CMR,PBT,vPVB...
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7. Current Data

7.1 Temperature Compensation

PCBS8436P025T2AC00 appliestemperature compensation to weaken the impact of ambient temperature changes on the

shuntresistance. Afitting algorithm is used to compute a curve of the shunt resistance change with temperature, as shown in
Figure7-1.

1.01

1.006

1. 002

Rcomp

0.998 -

0.994

0.99
-40 -20 0 20 40 60 80 100 120
Ambient Temperature (°C)

Figure 7-1. R, Temperature Characteristic Curve

Asshownin Figure 7-1, the compensation factor R.,,, temperature characteristic curveis:
Reour=A*T+B*T+C

Demonstration:
R.ome : The drift of the shunt resistance relative to the change from initial temperature to present temperature, in ppm.
: Present Temperature of Shunt
: Coefficient of Quadratic Term T?
: Coefficient of Primary Term T
: Constant Term

O o > -+

Shuntresistance R, at presenttemperature t, through temperature compensation:
R=R,*(1+Ros/10°)"

[1] R,istheinitial resistance of shuntatlab environment, usually at +25°C+2°C
[2] Figure 7-1is only forillustration of this product. Itis not the temperature characteristic curve for all products.

7.2 Current Data Acquisition

( Fetch ADCNTC ] ADCnTC:ADC of NTC
’ ADCNTc convertsto T l T:NTC Temperature (°C)
’ Compute Rcomp l Rcomp:Rcomp=A*T**B*T+C
’ Compute Rt l R.=R,*(1+Rcomp/10°)

- \l' I=VSHUNT/Rt
’ Acquire Current| l VsHunT:Voltage of Shunt
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8. Mechanical Structure

8.1 Dimensions

8410.5
6410.2
37.6£0.2 0.1
25+0.2 -1
o3| o
3
(\)
%-
3
®
=
Il
Figure 8.1 Structure Diagram
8.2 Laser QR Code
8.2.1 Code Size
No. Materials Size L*W(mm)
1 PCB Cover Size 7
2 Data Matrix Size 5*5

8.2.2 Data Matrix
The content of the QR code includes date, serial number, and the actual resistance value
(Take 100 uQ forexample, measurementis to three decimal places: 100.000 uQ, output as R100000n, if itis 99.000 uQ is R99000n)

Content Year Month Day Module ID R, Coefficient A | Coefficient B Constant Term C
Rxxxxxxn
Format YYYY MM DD XXXXX or X XXXXXXXXX [ 22X XXXXXXXXX X XXXXXXXXX
Rxxxxxn®!
2020 11 25 00001 RL00123n 1 5 000000576 | +0.000086780 |  +0.998188760
Example R99123n
If R=100n0) 2020112500001R100123n-0.000000576+0.000086780+0.998188760
If R<100nQ 2020112500001R99123n-0.000000576+0.000086780+0.998188760"

[1]R,, theinitial resistance of shunt at lab environment, usually at 25°C+2°C, in pQ.
[2] fR=Z100uQ, R, is expressed as RXXXxxxn.

IfR<100uQ, R, is expressed as Rxxxxxn.
[3]IfR=100uQ, the total number of charactersis 57

IfR<100uQ, the total number of charactersis 56
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8.3 Connector

Manufacturer Pin Count Part # Structural Diagram

Molex 9 5023520900

[1] Recommended female connector: 5023510400.

8.4 Connector Definition

No. Pin No. Code Description Structural Diagram
1 Pin1 At Current Signal Group A Positive
2 Pin 2 A- Current Signal Group A Negative
3 Pin3 B+ Current Signal Group B Positive !
—— N
4 Pin 4 B- Current Signal Group B Negative
5 Pin5 C+ Current Signal Group C Positive _'1'_5_13'_4-_%_%_7_5_5_
6 Pin 6 C- Current Signal Group C Negative e ————
7 Pin7 GND Shunt Common Mode End |
8 Pin 8 T1 Temperature Sensor Pin 1
9 Pin9 T2 Temperature Sensor Pin 2

[1] Refer to the recommended current direction in the PCB Structural Diagram.
[2] The recommended current sampling channel is Group C as the main channel and Group B &A as the auxiliary channel.
[3] Recommend Pinl and Pin2 as twisted pair. Pin3 and Pin4 as twisted pair. Pin5 and Pin6 as twisted pair. Pin8 and Pin9 as twisted pair.

8.5 PCB Structural Diagram

SHUNT
I+ + Pl
1
T—
O 2
L 3
| 4
5
6
O —] | ;
NTCI1 9

BATTERY CATHODE
Figure 8-1. PCB Structural Diagram
[1] The direction of current is related to the installation position of the PCBS product in the BDU, and is not related to the PCBS itself.

[2] The positive and negative electrode of the PIN is determined by the direction of the current in the diagram.
[3] Generally, battery discharge is considered positive and charging is considered negative.

8.6 Copper Bar Connection

® Recommended Bolts: M8

@ Recommended Torque: 15-20Nm

® Recommended Width * Thickness of Copper Bar: 40mm*4mm

® Recommended Length of Overlap between
Shunt and Copper Bar: 20mm

@ Do not use a flat washer between the
copper bar and the shunt

@ Keep the surface of shunt and copper
bar clean and free of scratches Figure 8-2. 8436 Shunt Connection Diagram
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9.Storage & Packaging

9.1 Storage

® Recommended storage at room temperature.
e The storage environment shall be clean, tidy, dry and free of harmful gases.
The packaging case shall be protected from direct sunlight.
® Anti-static bracelet or gloves shall be worn during installation, storage and handling.
9.2 Packaging

9.2.1 General Information

Packaging Element Specifications
SNP™ 150
Container Carton
Container Size 509%342*240 mm

[1] SNP, Standard Number of Package

9.2.2 Auxiliary Materials Information

No. Materials Size L*'W*H(mm) Quantity Recycle
1 50-Grid EPE Tray 496*328*61 3 No
2 EPE Tray Cover 495*325*5 4 No
3 Anti-Static PE Bag 900*510 1 No

Figure 9-1. Carton Diagram Figure 9-2. Structure Diagram of EPE
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PCBS8518A050P1SC00, Automotive
Operation Temperature -40°C~+125°C
Shunt Based Current Sensing Module

1. Characteristics 3. Introduction

+ Continuous Operating Range: -350A~+350A

+ Connector: Horizontal 4 PIN

+ High Accuracy Current Measurement

+ Real-Time Temperature Measurement

+ Applicable to High Pulse Current

* Low TCR, Low Inductance, Low Thermal EMF
+ Excellent Long-Term Stability

+ Operating Temperature Range:-40°C~125°C

2. Applications

* BMS Current Measurement
+ BDU/PDU Current Measurement

PCBS8518A050P1SC00 is an automotive current sensing
module used to assist in measuring bidirectional DC current.
It has high accuracy, low TCR, low inductance, low thermal
EMF, and excellent long-term stability and anti-interference
ability.

This module is designed based on a low-TCR shunt, which is
welded with PCBA and can be installed on the circuit
through bolts. It is used to collect bus current and shunt
temperature, and send the measured signal to the signal
processing side of the user defined module. It can be
customized according to the specific technical
requirements.

Module Information

Shunt Size Hole Diameter Connector

85mmX18mm 8.3mm 5023520400

C&B

EUREKAFSOT

| REgER

Thisdatasheet provides PCBS8518A050P1SC00 module reliability dataand design suggestions. Forthe latest
informationofthedatasheetand more RESI products, pleasevisitwww.resistor.today. Before actualdesign, please

refertothelatestversion of PCBS8518A050P1SC00 module datasheet.
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5. Specifications

5.1Limit Parameters

Note: Product will affect its reliability and cause unexpected permanent damage if operating under limit parameters for long time.

Parameter Condition Min.  Typical Max. Unit
Current Measurement Range +1000A 5 S
Operating Temperature -40 125 °C
Storage Temperature -40 125 °C
Humidity 95 %RH
[1] When operating temperature>120°C, derating power is needed. The specific derating range refers to the figure below.
120
. 100
i\o, 80
: \
o
B 40 \
S 20
-60 0 20 100 120 140 160
Ambient Temperature (°C)
5.2 General Parameters
Test Conditions: Ambient Temperature 25°C (Unless Otherwise Noted)
Parameter Condition Min. Typical Max. Unit
Shunt
Resistance 100 uQ
Tolerance *5 %
TCR -40°C~+125°C +100 ppm/°Q
Continuous Operating Current +350 A
Thermal EMF 3 uv/eC
Inductance 5 nH
Operating Temperature Range -55°C~+175°C °C
NTC
Resistance 10 kQ
Tolerance *1 %
TCR 25/85°C 3435 K
Operating Temperature Range -50°C~+150°C °C

Copyright @ Shenzhen C&B Electronics Co., Ltd
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6. Test Standards

Test No. |

MIL-STD-202 Method 103

Test Standards | Test Items
General inspection
1 / Appearance
2 / Dimension
3 / Weight
4 / Flatness of installation
Electrical loads
5 VW 80000-2021 5.4.20 E-18 Insulation resistance
6 VW 80000-2021 5.4.22 E-20 Dielectric strength
7 GB/T 6148-2005 Drift of temperature
Climatic loads
8 GB/T 2423.2-2008 High temperature aging
9 GBT 2423.1-2008 Low-temperature operation
10 VW 80000:20215.6.5 K-05 Thermal shock (component)
11 GB/T2423.50-2012

Damp heat, constant

12 VW 80000:20215.8.3 L-03 Service life test - Temperature cycle durability testing
13 GB/T 10125-2021 Salt spray
Mechanical loads
14 VW 80000-2021 5.5.1 M-01 Free fall
15 VW 80000-2021 5.5.4 M-04 Vibration test
16 VW 80000-2021 5.5.5 M-05 Mechanical shock

Regulation Validation

17 RoHS

Pb, Cd, Hg, Cr(V), PBBs, PBDEs

18 REACH

CMR,PBT,vPVB...

86

Copyright @ Shenzhen C&B Electronics Co., Ltd




R% § 52) PCBS8518A050P1SC00
,u| CB_AMC_UM - DECEMBER 2023

7. Current Data

7.1 Temperature Compensation

PCBS8518A050P1SC00 appliestemperature compensation to weaken theimpact of ambient temperature changes on the
shuntresistance. Afitting algorithm is used to compute a curve of the shunt resistance change with temperature, as shown in

Figure7-1.

10000
7500
5000
2500

-2500

Rcomp/ppm

-7500
-10000

-50 -30 -10 10 30 50 70 90 110 130 150

Ambient Temperature/°C

Figure 7-1. R, Temperature Characteristic Curve

Asshownin Figure 7-1, the compensation factor R.,,, temperature characteristic curveis:
Reoup=A*T+B*T+C

Demonstration:
R.ome : The drift of the shunt resistance relative to the change from initial temperature to present temperature, in ppm.
: Present Temperature of Shunt
: Coefficient of Quadratic Term T?
: Coefficient of Primary Term T

O o > -+

: Constant Term

Shuntresistance R, at presenttemperature t, through temperature compensation:
R=R,*(1+Rc0ys/10°)"

[1] R,istheinitial resistance of shuntatlab environment, usually at +25°C+2°C
[2] Figure 7-1is only forillustration of this product. Itis not the temperature characteristic curve for all products.

7.2 Current Data Acquisition

( Fetch ADCNrc ] ADCNTC:ADC of NTC
’ ADCNTC co\l/verts toT l T:NTC Temperature (°C)
’ Compu\tlle Rcomp l Rcomp:Rcomp=A*T*'B*T+C
’ com[\)llute Rt l R=R,*(1+Rcomp/10°)

\l' I=VsHUNT/Rt

’ Acquire Current| l VsHunT:Voltage of Shunt
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8. Mechanical Structure

8.1 Dimensions
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Figure 8.1 Structure Diagram
8.2 Laser QR Code
8.2.1 Code Size
No. Materials Size L*W(mm)
1 PCB Cover Size 6*6
2 Data Matrix Size 5*5
8.2.2 Data Matrix
Content Year Month Day Module ID R, Coefficient A” | Coefficient B*' | Constant Term C*
Format YYYY MM DD RXXXXXXX | EXXXXXXXXX | EXXXXXXXX EXXXXXXX
2023 02 13 R051.4912 -0.45837105 +130.48848 -2975.730
Example

2023021300001R051.4912-0.45837105+130.48848-2975.730"

[1]R,, theinitial resistance of shunt at lab environment, usually at 25°C£2°C, rounded to 4 decimal places, in pQ.

[2]Coefficient Aof Quadratic Term T?, rounded to 8 decimal places.

[4]Constant Term C, rounded to 3 decimal places.

]
]
[3]Coefficient B of Primary Term T, rounded to 5 decimal places.
]
]

[5]Thetotal number of charactersis 52.

88

Copyright @ Shenzhen C&B Electronics Co., Ltd



R% é' B PCBS8518A050P1SC00
,u‘ CB_AMC_UM - DECEMBER 2023

8.3 Connector

Manufacturer Pin Count Part # Structural Diagram

Molex 4 5023520400

[1] #EEHEF LA S:5023510400 o

8.4 Connector Definition

No. Pin No. Code Description Structural Diagram
1 Pin1 T1 Temperature Sensor Pin 1
2 Pin 2 S+ Current Signal Positive
3 Pin 3 S- Current Signal Negative
4 Pin 4 T2 Temperature Sensor Pin 2

[1] Refer to the recommended current direction in the PCB Structural Diagram.
[2] Recommend Pinl and Pin4 as twisted pair. Pin2 and Pin3 as twisted pair.

8.5 PCB Structural Diagram

SHUNT
I+ + P1

g

o |L

BATTERY CATHODE Figure 8-1. PCB Structural Diagram

Rt

A WN-=-

[1] The direction of current is related to the installation position of the PCBS product in the BDU, and is not related to the PCBS itself.
[2] The positive and negative electrode of the PIN is determined by the direction of the current in the diagram.
[3] Generally, battery discharge is considered positive and charging is considered negative.

8.6 Copper Bar Connection

® Recommended Bolts: M8

@ Recommended Torque: 15-20Nm

@ Recommended Width * Thickness of Copper Bar: 24mm*3mm

® Recommended Length of Overlap between

Shunt and Copper Bar: 20mm
@ Do not use a flat washer between the

copper bar and the shunt
@ Keep the surface of shunt and copper

bar clean and free of scratches

Figure 8-2. Shunt Connection Diagram
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9.Storage & Packaging

9.1 Storage

® Recommended storage at room temperature.
e The storage environment shall be clean, tidy, dry and free of harmful gases.
The packaging case shall be protected from direct sunlight.
® Anti-static bracelet or gloves shall be worn during installation, storage and handling.
9.2 Packaging

9.2.1 General Information

Packaging Element Specifications
SNP™ 150
Container Carton
Container Size 509%342*240 mm

[1] SNP, Standard Number of Package

9.2.2 Auxiliary Materials Information

No. Materials Size L*'W*H(mm) Quantity Recycle
1 50-Grid EPE Tray 496*328*61 3 No
2 EPE Tray Cover 495*325*5 4 No
3 Anti-Static PE Bag 900*510 1 No

Figure 9-1. Carton Diagram Figure 9-2. Structure Diagram of EPE
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PCBS8536P050T1SN00, Automotive
Operation Temperature -40°C~+125°C
Shunt Based Current Sensing Module

1. Characteristics

+ Continuous Operating Range: -600A~+600A

+ Connector: Horizontal 9 PIN

+ High Accuracy Current Measurement

+ Real-Time Temperature Measurement

+ Applicable to High Pulse Current

* Low TCR, Low Inductance, Low Thermal EMF
+ Excellent Long-Term Stability

+ Operating Temperature Range:-40°C~125°C

2. Applications

* BMS Current Measurement
+ BDU/PDU Current Measurement

3. Introduction

PCBS8536P050T1SNOO is an automotive current sensing
module used to assist in measuring bidirectional DC current.
It has high accuracy, low TCR, low inductance, low thermal
EMF, and excellent long-term stability and anti-interference
ability.

This module is designed based on a low-TCR shunt, which is
welded with PCBA and can be installed on the circuit
through bolts. It is used to collect bus current and shunt
temperature, and send the measured signal to the signal
processing side of the user defined module. It can be
customized according to the specific technical
requirements.

Module Information

Shunt Size Hole Diameter Connector

85mm>36mm 8.3mm 5023520900

C&B

EUREKAFSOT

| REgER

Thisdatasheet provides PCBS8536P050T1SN0O0 module reliability dataand design suggestions. Forthe latest
informationofthedatasheetand more RESI products, pleasevisitwww.resistor.today. Before actualdesign, please

refertothelatestversion of PCBS8536P050T1SN0O0 module datasheet.
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Date Note Revised Content
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5. Specifications

5.1Limit Parameters

Note: Product will affect its reliability and cause unexpected permanent damage if operating under limit parameters for long time.

Parameter Condition Min.  Typical Max. Unit
Current Measurement Range +3000A 5 S
Operating Temperature -40 125 °C
Storage Temperature -40 125 °C
Humidity 95 %RH
[1] When operating temperature>120°C, derating power is needed. The specific derating range refers to the figure below.
120
. 100
i\o, 80
: \
o
B 40 \
S 20
%0 0 20 100 120 140 160
Ambient Temperature (°C)
5.2 General Parameters
Test Conditions: Ambient Temperature 25°C (Unless Otherwise Noted)
Parameter Condition Min. Typical Max. Unit
Shunt
Resistance 100 uQ
Tolerance *5 %
TCR -40°C~+125°C +100 ppm/°Q
Continuous Operating Current +600 A
Thermal EMF 3 uv/eC
Inductance 5 nH
Operating Temperature Range -55°C~+175°C °C
NTC
Resistance 10 kQ
Tolerance *1 %
TCR 25/85°C 3435 K
Operating Temperature Range -50°C~+150°C °C

Copyright @ Shenzhen C&B ElectronicsCo., Ltd
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6. Test Standards

Test No. |

MIL-STD-202 Method 103

Test Standards | Test Items
General inspection
1 / Appearance
2 / Dimension
3 / Weight
4 / Flatness of installation
Electrical loads
5 VW 80000-2021 5.4.20 E-18 Insulation resistance
6 VW 80000-2021 5.4.22 E-20 Dielectric strength
7 GB/T 6148-2005 Drift of temperature
Climatic loads
8 GB/T 2423.2-2008 High temperature aging
9 GBT 2423.1-2008 Low-temperature operation
10 VW 80000:20215.6.5 K-05 Thermal shock (component)
11 GB/T2423.50-2012

Damp heat, constant

12 VW 80000:20215.8.3 L-03 Service life test - Temperature cycle durability testing
13 GB/T 10125-2021 Salt spray
Mechanical loads
14 VW 80000-2021 5.5.1 M-01 Free fall
15 VW 80000-2021 5.5.4 M-04 Vibration test
16 VW 80000-2021 5.5.5 M-05 Mechanical shock

Regulation Validation

17 RoHS

Pb, Cd, Hg, Cr(V), PBBs, PBDEs

18 REACH

CMR,PBT,vPVB...
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7. Current Data

7.1 Temperature Compensation

PCBS8536P050T1SNO0 applies temperature compensation to weaken the impact of ambient temperature changes on the
shuntresistance. Afitting algorithm is used to compute a curve of the shunt resistance change with temperature, as shown in

Figure7-1.
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Figure 7-1. R, Temperature Characteristic Curve

Asshownin Figure 7-1, the compensation factor R.,,, temperature characteristic curveis:
Reour=A*T+B*T+C

Demonstration:
R.ome : The drift of the shunt resistance relative to the change from initial temperature to present temperature, in ppm.
: Present Temperature of Shunt
: Coefficient of Quadratic Term T?
: Coefficient of Primary Term T

O o > -+

: Constant Term

Shuntresistance R, at presenttemperature t, through temperature compensation:
R=R,*(1+Rys/10°)"

[1] R,istheinitial resistance of shuntatlab environment, usually at +25°C+2°C
[2] Figure 7-1is only forillustration of this product. Itis not the temperature characteristic curve for all products.

7.2 Current Data Acquisition

( Fetch ADCNrc ] ADCNTC:ADC of NTC
’ ADCNTC co\l/verts toT l T:NTC Temperature (°C)
’ Compu\tlle Rcomp l Rcomp:Rcomp=A*T*'B*T+C
’ com[\)llute Rt l R=R,*(1+Rcomp/10°)

\l' I=VsHUNT/Rt

’ Acquire Current| l VsHunT:Voltage of Shunt
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8. Mechanical Structure

8.1 Dimensions
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Figure 8.1 Structure Diagram
8.2 Laser QR Code
8.2.1 Code Size
No. Materials Size L*W(mm)
PCB Cover Size 10*10
1
Data Matrix Size 9*9
PCB Cover Size ™7
2
Data Matrix Size 6*6
8.2.2 Data Matrix
Code 1:
Content Year Month Day Module ID R, Coefficient A” | Coefficient B | Constant Term C*
Format YYYY MM DD XXXXX RXXX.XXXX X XXXXXXXX XXX XXXXX EXXXX XXX
. l 2023 02 13 00001 R051.4912 -0.45837105 +130.48848 -2975.730
xample
2023021300001R051.4912-0.45837105+130.48848-2975.730"

[1]R,, theinitial resistance of shunt at lab environment, usually at 25°C+2°C, rounded to 4 decimal places, in uQ.

[2]Coefficient A of Quadratic Term T?, rounded to 8 decimal places.

[4]Constant Term C, rounded to 3 decimal places.

]
]
[3]Coefficient B of Primary Term T, rounded to 5 decimal places.
]
]

[5]The total number of charactersis 52.

Code 2:
Content Part Number PIN Hardware Version Date Serial Number
PCBS8536P050T1SNOO A2.0 B62 00001
Example
PCBS8536P050T1SN00V2.0B620001
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8.3 Connector

Manufacturer Pin Count Part # Structural Diagram

Molex 9 5023520900

8.4 Connector Definition

No. Pin No. Code Description Structural Diagram
1 Pin1 Tl1 Temperature Sensor Pin 1
2 Pin 2 TI2 Temperature Sensor Pin 2
3 Pin3 SB+ Current Signal Group B Positive !
S— | —
4 Pin 4 SA- Current Signal Group A Positive
5 Pin 5 SA+ Current Signal Group A Negative TTE—Z—ET?{%_;—
6 Pin 6 SB- Current Signal Group B Negative T P ——
7 Pin 7 GND Shunt Common Mode End |
8 Pin 8 Trl Temperature Sensor Pin 1
9 Pin9 Tr2 Temperature Sensor Pin 2

[1] Refer to the recommended current direction in the PCB Structural Diagram.
[2] The recommended current sampling channel is Group C as the main channel and Group B as the auxiliary channel.
[3] Recommend Pinl and Pin2 as twisted pair. Pin3 and Pin6 as twisted pair. Pin4 and Pin5 as twisted pair. Pin8 and Pin9 as twisted pair.

8.5 PCB Structural Diagram

NTC1
SHUNT Pl
I+ 1
O 2
3
4
5
[ | s
O i i) 8
8
9
BATTERY CATHODE
NTC2

Figure 8-1. PCB Structural Diagram

[1] The direction of current is related to the installation position of the PCBS product in the BDU, and is not related to the PCBS itself.
[2] The positive and negative electrode of the PIN is determined by the direction of the current in the diagram.
[3] Generally, battery discharge is considered positive and charging is considered negative.

8.6 Copper Bar Connection

® Recommended Bolts: M8

@ Recommended Torque: 15-20Nm

@ Recommended Width * Thickness of Copper Bar: 40mm*3mm

® Recommended Length of Overlap between

Shunt and Copper Bar: 20mm
@ Do not use a flat washer between the

copper bar and the shunt
@ Keep the surface of shunt and copper

bar clean and free of scratches Figure 8-2. 6918 Shunt Connection Diagram
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9.Storage & Packaging

9.1 Storage

® Recommended storage at room temperature.
e The storage environment shall be clean, tidy, dry and free of harmful gases.
The packaging case shall be protected from direct sunlight.
® Anti-static bracelet or gloves shall be worn during installation, storage and handling.
9.2 Packaging

9.2.1 General Information

Packaging Element Specifications
SNP™ 150
Container Carton
Container Size 509%342*240 mm

[1] SNP, Standard Number of Package

9.2.2 Auxiliary Materials Information

No. Materials Size L*'W*H(mm) Quantity Recycle
1 50-Grid EPE Tray 496*328*61 3 No
2 EPE Tray Cover 495*325*5 4 No
3 Anti-Static PE Bag 900*510 1 No

Figure 9-1. Carton Diagram Figure 9-2. Structure Diagram of EPE
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Enterprise WeChat QR code

C&B Electronics Shenzhen Co.Ltd

Q© 0755-82899519
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