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ProductOverview
NSM2013 is an integratedpath current sensorwith a very
lowon-resistanceof 0.85mΩ, reducingheat losson the chip.

NOVOSENSE innovative isolation technologyand signal
conditioningdesign canmeethigh isolation levelswhile
sensing thecurrent flowing through the internalBusbar.A
differentialHall pair is used internally, so it has a strong
immunity to external straymagnetic fields.

NSM2013 senses themagnetic field generatedby the
Busbar current flowingunder the chip to indirectlydetect
the current.Comparedwith the current samplingmethod
of theShunt+ isolatedop-amp,NSM2013eliminates the
need for theprimary sidepower supply andhasa simple
andconvenient layout.At the sametime, it has extremely
high isolationwithstandvoltageandLifetimestability.

Inhigh-sidecurrentmonitoringapplications,NSM2013can
reachaworking voltageof 1550Vpk, and it canwithstand
10kVsurgevoltageand13kA surgecurrentwithoutadding
anyprotectiondevices.

TheNSM2013hasa pseudo-differentialoutputmode (fixed
output)with a fixed sensitivity thatdoesnotvarywith the
supplyvoltage, eliminatingLDOon thesystem,making
BOMsimpler.

Due toNSM2013 internal accurate temperature
compensationalgorithmand factory accuracy calibration,
this current sensor canmaintaingoodaccuracy in the full
temperatureworking range, and the customerdoesnot
need todo secondaryprogrammingor calibration.

Support 3.3V/5Vpower supply (different version)

KeyFeatures
 Highbandwidthand fast response time

 240kHzbandwidth

 2.2us response time

 High-precision currentmeasurement

 DifferentialHall sets can immunestray field

 High isolation level thatmeetsUL standards

 Maximumrepeated isolationwithstandvoltage (VIROM):
1550Vpk

 Maximumworking isolationwithstandvoltage (VIOWM):
1097Vrms

 Withstand isolationvoltage (VISO): 5000Vrms

 Maximum surge isolation withstand voltage (VIOSM):
10kV

 Maximumsurgecurrent (Isurge): 13kA

 CMTI > 100V/ns

 CTI (I)

 Creepagedistance/Clearancedistance: 8mm

 NOVOSENSE innovative ‘Spin Current’ technology
makesoffset temperaturedrift very small

 FixedoutputwithVref

 Working temperature: -40°C ~ 125°C

 Primary internal resistance: 0.85mΩ

 WidebodySOIC16 (SOW16)package

 UL62368/EN62368safety certification

 ROHS

Applications
 Solar system

 Industrial power supply

 Motor control

 OBC/DCDC/PTCHeater

 Chargingpile

Device Information
Part Number Package Body Size
NSM2013 SOW16 (WB) 10.30mm × 7.50mm
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Functional BlockDiagrams

Figure 1. NSM2013 Block Diagram
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1. Pin Configuration and Functions

Figure 1.1 NSM2013 Package

Table 1.1 NSM2013 Pin Configuration and Description

NSM2013 PIN
NO.

SYMBOL FUNCTION

1-4 IP+ Current flows into the chip, positive direction

5-8 IP- Current flows out of the chip, negative direction

9 NC Not connection（Internal circuit connection, recommend NC）

10 VCC Power supply

11 NC Not connection（Internal circuit connection, recommend NC）

12 VOUT Output voltage

13 VREF Reference voltage(for “R”version, this Pin can connection to GND)

14 NC Not connection（Internal circuit connection, this Pin can also connect to GND）

15 GND Ground

16 NC Not connection（Internal circuit connection, this Pin can also connect to GND）
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2. Absolute Maximum Ratings
Parameters Symbol Min Typ Max Unit Comments

Vcc VCC -0.3 6.5 V

Vout/Vref -0.3 VDD+0.3 V

Other Pins -0.3 VDD+0.3 V

Storage Temperature TStorage -40 150 ℃

Ambient Temperature Toperation -40 125 ℃

Junction Temperature Tj -40 150 ℃

3. ESD Ratings
Parameters Symbol Value Unit

V(ESD) Electrostatic Discharge
Human-Body Model(HBM), per AEC-Q100-002/ESDA-JEDEC JS-001 ±8000 V

Charged-Device Model(CDM), per AEC-Q100-011/ESDA-JEDEC JS-002 ±2000 V

4. Isolation Characteristics
Parameters Symbol Rating Unit Comments

SurgeVoltage Vsurge 10 kV Basedon IEC61000-4-5
1.2us/50uswaveform

SurgeCurrent Isurge 13 kA
Basedon IEC61000-4-58us/20us

waveform

DielectricStrengthTestVoltage VISO 5000 Vrms

60s isolationvoltage
parameters, according to

UL62368-1, 6kV/1s insulation
performancewillbe tested
beforedelivery, andpartial

discharge is verified tobe less
than5pC

WorkingVoltage forBasic Isolation
VWVBI

1097 Vrms Maximumapprovedworking
voltage forbasic isolation
accordingtoUL60950-1and

UL62368-1
1550 Vdc

Common-modetransient immunity CMTI >100 V/ns

Thecriterion for judging the
failure is that theoutputpeak is
greater than100mVandthe
duration is longer than1us

Creepage Creepage 8 mm MinimumCreepage

Clearance Clearance 8 mm MinimumClearance

ComparativeTracking Index CTI >=600 CTI I
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5. Specifications
5.1. Common Characteristics (TA= -40°C to 125°C, VCC = 5Vor3.3V, unless otherwise specified)

Parameters Symbo
l

Min Typ Max Unit Comments

SupplyVoltage VCC

3 3.3 3.6 V 3.3Vversion

4.5 5 5.5 V 5Vversion

SupplyCurrent ICC 12 15 mA No load,Vcc=5V, ’F’ version

PrimaryConductorResistance RP 0.85 mΩ TA=25℃

Power-OnTime Tpo 1 ms

Recommendcustomer to read
outputafter 1mspower-on time,
before1ms internalOTP is loading,

TA=25℃

OutputCapacitanceLoad[1][2] CL 10 nF

OutputResistanceLoad[1][2] RL 10 kΩ

OutputShortCurrent Ishort_Vout ±25 mA
Vout is short toVCCandshort to

GND,TA=25℃

ReferenceShortCurrent Ishort_Vref ±25 mA
Vref is short toVCCandshort to

GND,TA=25℃

RailToRailOutputVoltage[1][2] Vs 0.1 VCC-0.1 V
TA=25℃, CL=1nF,RL=10k toVCC

orGND

CommonModeFieldRejection[1][2] CMFR >40 dB

PowerSupplyRejectionRatio PSRR -50 dB DCto1kHz,100mVpk-pkripple
aroundVCC=5V, IP=0A

RiseTime[1][2] Tr 1.2 us Vout=3V,TA=25℃, CL=1nF,
VCC=5V,30AB

PropagationDealy[1][2] Tpd 1.2 us Vout=3V,TA=25℃, CL=1nF,
VCC=5V,30AB

ResponseTime[1][2] Tresponse 2.2 3 us Vout=3V,TA=25℃, CL=1nF,
VCC=5V,30AB

Bandwidth[1][2] BW 240 kHz
-3dBbandwidth,TA= 25℃,
CL=1nF,VCC=5V,30AB

NoiseDensity[1][2] ND 260 uArms/√Hz TA=25℃, CL=1nF,VCC=5V

370 uArms/√Hz TA=25℃, CL=1nF,VCC=3.3V

Non-Linearity ENL ±0.2 %

ReferenceVoltage Vref

2.49 2.5 2.51 V FBVersion，Vcc=5V

1.64 1.65 1.66 V FBVersion，Vcc=3.3V
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Parameters Symbo
l

Min Typ Max Unit Comments

0.49 0.5 0.51 V FUVersion，Vcc=5V

0.32 0.33 0.34 V FUVersion，Vcc=3.3V

[1]:Guaranteedbydesign

[2]:GuaranteedbyBenchValidation

[3]:The increaseordecreaseofdata in5.XwillnotsendaPCNtothecustomer if theevaluationdoesnotaffect thecustomer'suse.

5.2. NSM2013-10B5F-DSWR Characteristics (TA= -40°C to 125°C, VCC = 5V, unless otherwise
specified)

Parameters Symbo
l

Min Typ Max Unit Comments

CurrentSensingRange Ipr -10 10 A

Sensitivity Sens 200 mV/A Iprmin<Ipr<Iprmax

ZeroCurrentOutput Voltage VQVO 2.5 V Ipr=0A

SensitivityError[1][2] Esens
-2 2 % TA = 25℃~125℃

±3.5 % TA = -40℃~25℃

Offset Error[2] VOE

-10 10 mV TA = 25℃~125℃, Ipr=0A

±10 mV TA = -40℃~25℃, Ipr=0A

ReferenceError[2] VRE

-10 10 mV TA = 25℃~125℃, Ipr=0A, Vref-2.5V

±10 mV TA = -40℃~25℃,Ipr=0A, Vref-2.5V

TotalOutputError [1] Etotal
-2 2 % TA = 25℃~125℃

±3.5 % TA = -40℃~25℃

SensitivityErrorLifetimeDrift [2][3] Esens_drift ±2 % After reliability test, TA = 25℃

Offset LifetimeDrift[2][3] VOE_drift ±8 mV After reliability test, TA = 25℃

ReferenceLifetimeDrift [2][3] VRE_drift ±5 mV After reliability test, TA = 25℃

TotalOutputErrorLifetimeDrift [2][3] Etotal_drift ±2.1 % After reliability test, TA = 25℃

[1]: Inproduction, totalerrorandsensitivityerroraremeasuredandcalculatedat10A(10A@20ms),Asinglepartwillnothaveboththemaximum/minimumsensitivity
errorandmaximum/minimumoffsetvoltage.

[2]:WhenTA=25℃~125℃,Min/Maxvalue is themeanvalue+/-3sigma;WhenTA= -40℃~25℃, Typicalvalue is themeanvalue+/-3sigma.accordingtothestatistical
law,99.73%of thedata is in this range Inside.

[3]:Thereliabilitydata is implemented inaccordancewiththeAEC-Q100standard.This itemisderivedfromtheexperimental resultswith thelargestchangeafter the
PC,HTS,HAST,UHAST,HTOL,TCandothertestdata requiredbyAEC-Q100Grade1asareference. , Is theworstcase.
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5.3. NSM2013-20B5F-DSWR Characteristics (TA= -40°C to 125°C, VCC = 5V, unless otherwise
specified)

Parameters Symbo
l

Min Typ Max Unit Comments

CurrentSensingRange Ipr -20 20 A

Sensitivity Sens 100 mV/A Iprmin<Ipr<Iprmax

ZeroCurrentOutput Voltage VQVO 2.5 V Ipr=0A

SensitivityError[1][2] Esens
-2 2 % TA = 25℃~125℃

±3.5 % TA = -40℃~25℃

Offset Error[2] VOE

-10 10 mV TA = 25℃~125℃, Ipr=0A

±10 mV TA = -40℃~25℃, Ipr=0A

ReferenceError[2] VRE

-10 10 mV TA = 25℃~125℃, Ipr=0A, Vref-2.5V

±10 mV TA = -40℃~25℃, Ipr=0A, Vref-2.5V

TotalOutputError [1] Etotal
-2 2 % TA = 25℃~125℃

±3.5 % TA = -40℃~25℃

SensitivityErrorLifetimeDrift [2][3] Esens_drift ±2 % After reliability test, TA = 25℃

Offset LifetimeDrift[2][3] VOE_drift ±8 mV After reliability test, TA = 25℃

ReferenceLifetimeDrift [2][3] VRE_drift ±5 mV After reliability test, TA = 25℃

TotalOutputErrorLifetimeDrift [2][3] Etotal_drift ±2.1 % After reliability test, TA = 25℃

[1]: Inproduction, totalerrorandsensitivityerroraremeasuredandcalculatedat20A(20A@20ms),Asinglepartwillnothaveboththemaximum/minimumsensitivity
errorandmaximum/minimumoffsetvoltage.

[2]:WhenTA=25℃~125℃,Min/Maxvalue is themeanvalue+/-3sigma;WhenTA= -40℃~25℃, Typicalvalue is themeanvalue+/-3sigma.accordingtothestatistical
law,99.73%of thedata is in this range Inside.

[3]:Thereliabilitydata is implemented inaccordancewiththeAEC-Q100standard.This itemisderivedfromtheexperimental resultswith thelargestchangeafter the
PC,HTS,HAST,UHAST,HTOL,TCandothertestdata requiredbyAEC-Q100Grade1asareference. , Is theworstcase.
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5.4. NSM2013-30B5F-DSWR Characteristics (TA= -40°C to 125°C, VCC = 5V, unless otherwise
specified)

Parameters Symbo
l

Min Typ Max Unit Comments

CurrentSensingRange Ipr -30 30 A

Sensitivity Sens 66.67 mV/A Iprmin<Ipr<Iprmax

ZeroCurrentOutput Voltage VQVO 2.5 V Ipr=0A

SensitivityError[1][2] Esens
-2 2 % TA = 25℃~125℃

±3.5 % TA = -40℃~25℃

Offset Error[2] VOE

-10 10 mV TA = 25℃~125℃, Ipr=0A

±10 mV TA = -40℃~25℃, Ipr=0A

ReferenceError[2] VRE

-10 10 mV TA = 25℃~125℃, Ipr=0A, Vref-2.5V

±10 mV TA = -40℃~25℃, Ipr=0A, Vref-2.5V

TotalOutputError [1] Etotal
-2 2 % TA = 25℃~125℃

±3.5 % TA = -40℃~25℃

SensitivityErrorLifetimeDrift [2][3] Esens_drift ±2 % After reliability test, TA = 25℃

Offset LifetimeDrift[2][3] VOE_drift ±8 mV After reliability test, TA = 25℃

ReferenceLifetimeDrift [2][3] VRE_drift ±5 mV After reliability test, TA = 25℃

TotalOutputErrorLifetimeDrift [2][3] Etotal_drift ±2.1 % After reliability test, TA = 25℃

[1]: Inproduction, totalerrorandsensitivityerroraremeasuredandcalculatedat30A(30A@20ms),Asinglepartwillnothaveboththemaximum/minimumsensitivity
errorandmaximum/minimumoffsetvoltage.

[2]:WhenTA=25℃~125℃,Min/Maxvalue is themeanvalue+/-3sigma;WhenTA= -40℃~25℃, Typicalvalue is themeanvalue+/-3sigma.accordingtothestatistical
law,99.73%of thedata is in this range Inside.

[3]:Thereliabilitydata is implemented inaccordancewiththeAEC-Q100standard.This itemisderivedfromtheexperimental resultswith thelargestchangeafter the
PC,HTS,HAST,UHAST,HTOL,TCandothertestdata requiredbyAEC-Q100Grade1asareference. , Is theworstcase.
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5.5. NSM2013-40B3R-DSWR Characteristics (TA= -40°C to 125°C, VCC = 3.3V, unless otherwise
specified)

Parameters Symbo
l

Min Typ Max Unit Comments

Current Sensing Range Ipr -40 40 A

Sensitivity Sens 33 mV/A Iprmin<Ipr<Iprmax

Zero Current Output Voltage VQVO VCC/2 V Ipr=0A

Sensitivity Error [1] Esens

-2 2 % TA = 25℃~125℃

±3.5 % TA = -40℃~25℃

Offset Error VOE

-10 10 mV TA = 25℃~125℃, Ipr=0A

±10 mV TA = -40℃~25℃, Ipr=0A

Total Output Error [1] Etotal

-2 2 % TA = 25℃~125℃

±3.5 TA = -40℃~25℃

Sensitivity Error Lifetime Drift [2][3] Esens_drift ±1.7 % After reliability test, TA = 25℃

Offset Lifetime Drift[2][3] VOE_drift ±4 mV After reliability test, TA = 25℃

Total Output Error Lifetime Drift [2][3] Etotal_drift ±1.8 % After reliability test, TA = 25℃

Band Width BW 100 kHz
TA = 25℃, CL=1nF, VCC= 3.3V

（Customized）

Noise N 6 mVrms
TA = 25℃, CL=1nF, VCC= 3.3V

（Customized）

[1]: Inproduction, totalerrorandsensitivityerroraremeasuredandcalculatedat30A(30A@20ms),Asinglepartwillnothaveboththemaximum/minimumsensitivity
errorandmaximum/minimumoffsetvoltage.

[2]:WhenTA=25℃~125℃,Min/Maxvalue is themeanvalue+/-3sigma;WhenTA= -40℃~25℃, Typicalvalue is themeanvalue+/-3sigma.accordingtothestatistical
law,99.73%of thedata is in this range Inside.

[3]:Thereliabilitydata is implemented inaccordancewiththeAEC-Q100standard.This itemisderivedfromtheexperimental resultswith thelargestchangeafter the
PC,HTS,HAST,UHAST,HTOL,TCandothertestdata requiredbyAEC-Q100Grade1asareference. , Is theworstcase.
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5.6. NSM2013-40B5F-DSWR Characteristics (TA= -40°C to 125°C, VCC = 5V, unless otherwise
specified)

Parameters Symbo
l

Min Typ Max Unit Comments

Current sensing range Ipr -40 40 A

Sensitivity Sens 50 mV/A Iprmin<Ipr<Iprmax

Zerocurrentoutputvoltage VQVO 2.5 V Ipr=0A

Sensitivityerror[1][2] Esens
-2 2 % TA = 25℃~125℃

±3.5 % TA = -40℃~25℃

Offseterror[2] VOE

-10 10 mV TA = 25℃~125℃, Ipr =0A

±10 mV TA = -40℃~25℃, Ipr =0A

Referenceerror[2] VRE

-10 10 mV TA = 25℃~125℃, Ipr=0A, Vref-2.5V

±10 mV TA = -40℃~25℃, Ipr=0A, Vref-2.5V

Totaloutputerror [1] Etotal
-2 2 % TA = 25℃~125℃

±3.5 % TA = -40℃~25℃

Sensitivityerror lifetimedrift [2][3] Esens_drift ±2 % After reliability test, TA = 25℃

Offset lifetimedrift[2][3] VOE_drift ±8 mV After reliability test, TA = 25℃

ReferenceLifetimedrift [2][3] VRE_drift ±5 mV After reliability test, TA = 25℃

Totaloutputerror lifetimedrift [2][3] Etotal_drift ±2.1 % After reliability test, TA = 25℃

[1]: Inproduction, totalerrorandsensitivityerroraremeasuredandcalculatedat30A(30A@20ms),Asinglepartwillnothaveboththemaximum/minimumsensitivity
errorandmaximum/minimumoffsetvoltage.

[2]:WhenTA=25℃~125℃,Min/Maxvalue is themeanvalue+/-3sigma;WhenTA= -40℃~25℃, Typicalvalue is themeanvalue+/-3sigma.accordingtothestatistical
law,99.73%of thedata is in this range Inside.

[3]:Thereliabilitydata is implemented inaccordancewiththeAEC-Q100standard.This itemisderivedfromtheexperimental resultswith thelargestchangeafter the
PC,HTS,HAST,UHAST,HTOL,TCandothertestdata requiredbyAEC-Q100Grade1asareference. , Is theworstcase.
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5.7. NSM2013-50B5F-DSWR Characteristics (TA= -40°C to 125°C, VCC = 5V, unless otherwise
specified)

Parameters Symbo
l

Min Typ Max Unit Comments

CurrentSensingRange Ipr -50 50 A

Sensitivity Sens 40 mV/A Iprmin<Ipr<Iprmax

ZeroCurrentOutput Voltage VQVO 2.5 V Ipr=0A

SensitivityError[1][2] Esens
-2 2 % TA = 25℃~125℃

±3.5 % TA = -40℃~25℃

Offset Error[2] VOE

-10 10 mV TA = 25℃~125℃, Ipr =0A

±10 mV TA = -40℃~25℃, Ipr =0A

ReferenceError[2] VRE

-10 10 mV TA = 25℃~125℃, Ipr=0A, Vref-2.5V

±10 mV TA = -40℃~25℃, Ipr=0A, Vref-2.5V

TotalOutputError [1] Etotal
-2 2 % TA = 25℃~125℃

±3.5 % TA = -40℃~25℃

SensitivityErrorLifetimeDrift [2][3] Esens_drift ±2 % After reliability test, TA = 25℃

Offset LifetimeDrift[2][3] VOE_drift ±8 mV After reliability test, TA = 25℃

ReferenceLifetimeDrift [2][3] VRE_drift ±5 mV After reliability test, TA = 25℃

TotalOutputErrorLifetimeDrift [2][3] Etotal_drift ±2.1 % After reliability test, TA = 25℃

[1]: Inproduction, totalerrorandsensitivityerroraremeasuredandcalculatedat30A(30A@20ms),Asinglepartwillnothaveboththemaximum/minimumsensitivity
errorandmaximum/minimumoffsetvoltage.

[2]:WhenTA=25℃~125℃,Min/Maxvalue is themeanvalue+/-3sigma;WhenTA= -40℃~25℃, Typicalvalue is themeanvalue+/-3sigma.accordingtothestatistical
law,99.73%of thedata is in this range Inside.

[3]:Thereliabilitydata is implemented inaccordancewiththeAEC-Q100standard.This itemisderivedfromtheexperimental resultswith thelargestchangeafter the
PC,HTS,HAST,UHAST,HTOL,TCandothertestdata requiredbyAEC-Q100Grade1asareference. , Is theworstcase.
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5.8. NSM2013-65B3F-DSWR Characteristics (TA= -40°C to 125°C, VCC = 3.3V, unless otherwise
specified)

Parameters Symbol Min Typ Max Unit Comments

Current Sensing Range Ipr -65 65 A

Sensitivity Sens 20.3 mV/A Iprmin<Ipr<Iprmax

Zero Current Output Voltage VQVO 1.65 V Ipr =0A

Sensitivity Error[1][2] Esens
-2 2 % TA = 25℃~125℃

±3.5 % TA = -40℃~25℃

Offset Error[2] VOE

-10 10 mV TA = 25℃~125℃, Ipr =0A

±10 mV TA = -40℃~25℃, Ipr =0A

Reference Error[2] VRE

-10 10 mV TA = 25℃~125℃, Ipr=0A, Vref-1.65V

±10 mV TA = -40℃~25℃, Ipr=0A, Vref-1.65V

Total Output Error [1] Etotal
-2 2 % TA = 25℃~125℃

±3.5 % TA = -40℃~25℃

Sensitivity Error Lifetime Drift [2][3] Esens_drift ±2 % After reliability test, TA = 25℃

Offset Lifetime Drift[2][3] VOE_drift ±8 mV After reliability test, TA = 25℃

Reference Lifetime Drift [2][3] VRE_drift ±5 mV After reliability test, TA = 25℃

Total Output Error Lifetime Drift [2][3] Etotal_drift ±2.1 % After reliability test, TA = 25℃

[1]: Inproduction, totalerrorandsensitivityerroraremeasuredandcalculatedat30A(30A@20ms),Asinglepartwillnothaveboththemaximum/minimumsensitivity
errorandmaximum/minimumoffsetvoltage.

[2]:WhenTA=25℃~125℃,Min/Maxvalue is themeanvalue+/-3sigma;WhenTA= -40℃~25℃, Typicalvalue is themeanvalue+/-3sigma.accordingtothestatistical
law,99.73%of thedata is in this range Inside.

[3]:Thereliabilitydata is implemented inaccordancewiththeAEC-Q100standard.This itemisderivedfromtheexperimental resultswith thelargestchangeafter the
PC,HTS,HAST,UHAST,HTOL,TCandothertestdata requiredbyAEC-Q100Grade1asareference. , Is theworstcase.
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5.9. NSM2013-65B5F-DSWR Characteristics (TA= -40°C to 125°C, VCC = 5V, unless otherwise
specified)

Parameters Symbol Min Typ Max Unit Comments

Current Sensing Range Ipr -65 65 A

Sensitivity Sens 30.77 mV/A Iprmin<Ipr<Iprmax

Zero Current Output Voltage VQVO 2.5 V Ipr=0A

Sensitivity Error[1][2] Esens
-2 2 % TA = 25℃~125℃

±3.5 % TA = -40℃~25℃

Offset Error[2] VOE

-10 10 mV TA = 25℃~125℃, Ipr=0A

±10 mV TA = -40℃~25℃, Ipr=0A

Reference Error[2] VRE

-10 10 mV TA = 25℃~125℃, Ipr=0A, Vref-2.5V

±10 mV TA = -40℃~25℃, Ipr=0A, Vref-2.5V

Total Output Error [1] Etotal
-2 2 % TA = 25℃~125℃

±3.5 % TA = -40℃~25℃

Sensitivity Error Lifetime Drift [2][3] Esens_drift ±2 % After reliability test, TA = 25℃

Offset Lifetime Drift[2][3] VOE_drift ±8 mV After reliability test, TA = 25℃

Reference Lifetime Drift [2][3] VRE_drift ±5 mV After reliability test, TA = 25℃

Total Output Error Lifetime Drift [2][3] Etotal_drift ±2.1 % After reliability test, TA = 25℃

[1]: Inproduction, totalerrorandsensitivityerroraremeasuredandcalculatedat30A(30A@20ms),Asinglepartwillnothaveboththemaximum/minimumsensitivity
errorandmaximum/minimumoffsetvoltage.

[2]:WhenTA=25℃~125℃,Min/Maxvalue is themeanvalue+/-3sigma;WhenTA= -40℃~25℃, Typicalvalue is themeanvalue+/-3sigma.accordingtothestatistical
law,99.73%of thedata is in this range Inside.

[3]:Thereliabilitydata is implemented inaccordancewiththeAEC-Q100standard.This itemisderivedfromtheexperimental resultswith thelargestchangeafter the
PC,HTS,HAST,UHAST,HTOL,TCandothertestdata requiredbyAEC-Q100Grade1asareference. , Is theworstcase.
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5.10. NSM2013-80B5F-DSWR Characteristics (TA= -40°C to 125°C, VCC = 5V, unless otherwise
specified)

Parameters Symbo
l

Min Typ Max Unit Comments

CurrentSensingRange Ipr -80 80 A

Sensitivity Sens 25 mV/A Iprmin<Ipr<Iprmax

ZeroCurrentOutput Voltage VQVO 2.5 V Ipr=0A

SensitivityError[1][2] Esens
-2 2 % TA=25℃~125℃

±3.5 % TA= -40℃~25℃

Offset Error[2] VOE

-10 10 mV TA=25℃~125℃, Ipr =0A

±10 mV TA= -40℃~25℃, Ipr =0A

ReferenceError[2] VRE

-10 10 mV TA=25℃~125℃, Ipr =0A, Vref-2.5V

±10 mV TA= -40℃~25℃, Ipr =0A, Vref-2.5V

TotalOutputError [1] Etotal
-2 2 % TA=25℃~125℃

±3.5 % TA= -40℃~25℃

SensitivityErrorLifetimeDrift [2][3] Esens_drift ±2 % After reliability test,TA =25℃

Offset LifetimeDrift[2][3] VOE_drift ±8 mV After reliability test,TA =25℃

ReferenceLifetimeDrift [2][3] VRE_drift ±5 mV After reliability test,TA =25℃

TotalOutputErrorLifetimeDrift [2][3] Etotal_drift ±2.1 % After reliability test,TA =25℃

[1]: Inproduction, totalerrorandsensitivityerroraremeasuredandcalculatedat30A(30A@20ms),Asinglepartwillnothaveboththemaximum/minimumsensitivity
errorandmaximum/minimumoffsetvoltage.

[2]:WhenTA=25℃~125℃,Min/Maxvalue is themeanvalue+/-3sigma;WhenTA= -40℃~25℃, Typicalvalue is themeanvalue+/-3sigma.accordingtothestatistical
law,99.73%of thedata is in this range Inside.

[3]:Thereliabilitydata is implemented inaccordancewiththeAEC-Q100standard.This itemisderivedfromtheexperimental resultswith thelargestchangeafter the
PC,HTS,HAST,UHAST,HTOL,TCandothertestdata requiredbyAEC-Q100Grade1asareference. , Is theworstcase.
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5.11. NSM2013-100B5F-DSWR Characteristics (TA= -40°C to 125°C, VCC = 5V, unless otherwise
specified)

Parameters Symbo
l

Min Typ Max Unit Comments

CurrentSensingRange Ipr -100 100 A

Sensitivity Sens 20 mV/A Iprmin<Ipr<Iprmax

ZeroCurrentOutput Voltage VQVO 2.5 V Ipr=0A

SensitivityError[1][2] Esens
-2 2 % TA=25℃~125℃

±3.5 % TA= -40℃~25℃

Offset Error[2] VOE

-10 10 mV TA=25℃~125℃, Ipr =0A

±10 mV TA= -40℃~25℃, Ipr =0A

ReferenceError[2] VRE

-10 10 mV TA=25℃~125℃, Ipr =0A, Vref-2.5V

±10 mV TA= -40℃~25℃, Ipr =0A, Vref-2.5V

TotalOutputError [1] Etotal
-2 2 % TA=25℃~125℃

±3.5 % TA= -40℃~25℃

SensitivityErrorLifetimeDrift [2][3] Esens_drift ±2 % After reliability test,TA =25℃

Offset LifetimeDrift[2][3] VOE_drift ±8 mV After reliability test,TA =25℃

ReferenceLifetimeDrift [2][3] VRE_drift ±5 mV After reliability test,TA =25℃

TotalOutputErrorLifetimeDrift [2][3] Etotal_drift ±2.1 % After reliability test,TA =25℃

[1]: Inproduction, totalerrorandsensitivityerroraremeasuredandcalculatedat30A(30A@20ms),Asinglepartwillnothaveboththemaximum/minimumsensitivity
errorandmaximum/minimumoffsetvoltage.

[2]:WhenTA=25℃~125℃,Min/Maxvalue is themeanvalue+/-3sigma;WhenTA= -40℃~25℃, Typicalvalue is themeanvalue+/-3sigma.accordingtothestatistical
law,99.73%of thedata is in this range Inside.

[3]:Thereliabilitydata is implemented inaccordancewiththeAEC-Q100standard.This itemisderivedfromtheexperimental resultswith thelargestchangeafter the
PC,HTS,HAST,UHAST,HTOL,TCandothertestdata requiredbyAEC-Q100Grade1asareference. , Is theworstcase.

*Inthefourthchapter, the increaseordecreaseofthematerialnumberandthetighteningoftheparameterrange,NOVOSENSEreserves therightnot tosendPCNto
thecustomer,unless theexpansionoftheparameter rangeaffectsthecustomer'suseandproductperformance.
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5.12. NSM2013 Power-On TimeWave
Yellow: VCC、Green: VOUT、Blue: VREF, theoutput isnot stablebecauseOTP loading isnot finished.ThemaximumOTP loading time is
1ms.Recommendcustomer to readoutputafter 1mspower-ontime.

(a) VOUT detail (b) VREF detail

Figure 4.1 NSM2013 Power-on time wave

If thecustomerwants thewaveformofVOUTandVREF followtheVCCwaveformduringpower-ontime, a10kΩ resistancecanbe
connectedbetweenVOUTpinandVREFpin.

Yellow: VCC、Green: VOUT、Blue: VREF

(b) VOUT detail (b) VREF detail

Figure 4.2 NSM2013 Power-on time wave (10kΩ Resistance connected between VOUT and VREF)

Note：The abovewaveform DUT is NSM2013-50B5F-DSWR
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5.13. NSM2013 Rise Time and Response TimeWave
(1) Rise time Yellow：primarycurrent、Green：VOUT

(2) Responsetime Yellow：primarycurrent、Green：VOUT

(3)PropagationDelay time Yellow：primarycurrent、Green：VOUT

Note：TheabovewaveformDUTisNSM2013-50B5F-DSWR
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6. Function Description
6.1. Overview
NSM2013current sensor canaccuratelymeasureAC/DCcurrentwhileminimizing theoverallmeasurementcost.Current sensorsbasedon
the Hall principle can be widely used in all currentmonitoring applications such as consumer, industry, and automotive. Comparedwith
current transformers, the extremely small size of NSM2013 SOW16 can help customers reduce the overall PCB area; compared to
Shunt+isolated op amps, NSM2013 only needs low-voltage side power supply, reducing the inconvenience of isolated op amps requiring
power supply for both high side and low side. When using NSM2013, you only need to string the primary side pin into the measured
current. According to the part of Maxwell equations about electricity and magnetism, a magnetic field will be generated around the
energizedconductorof theprimaryside.TheHallandconditioningamplifier circuits inNSM2013will convertmagnetic field intoanoutput
voltage,andtheoutputvoltage increasesordecreases inproportionto the inputcurrent.

Benefiting from the typical value of the primary resistance of NSM2013 is only 0.85mohm, as long as the customer conducts a reasonable
heatdissipationdesign, the temperature risebroughtby themeasurementof largecurrentcanbeeffectively reduced.

At the same time, NSM2013 uses dual Hall sampling internally, the common mode magnetic field brought by the outside world can be
effectively reduced. According to themeasured typical value, if the 100G commonmodemagnetic field acts vertically on the chip, it will
only bring an error of less than 1G in the output. (Equivalent to input). Because NSM2013 has a good ability to resist common-mode
magnetic fields, it canstillmaintainexcellentperformance inmotor control or someharshcurrentmeasurementenvironments.

6.2. NSM2013 R Version(Single-Ended Ratiometric Output)
The NSM2013 R version is a ratiometric output mode. The definition of ratiometric output is that if the power supply Vcc changes by 1%
under ideal conditions, the output Vout will also change by 1% under ideal conditions. In thismode, the output calculation formula is as
follows：

���� = ���� ∗ � + ������

SVCC is the sensitivity under the current supply voltage, and QVOVCC is the zero point voltage of the current supply voltage, VCC/2
(bidirectional version) or 0.1 VCC (unidirectional version). If the customer chooses the measurement range of ±20A, then under the 5V
power supply, the sensitivity is 4V/40A=100mV/A; if thepower supply voltage is changed to4.8V, the sensitivitywill become100mV/A*4.8V/
under ideal conditions 5V=96mV/A, and the zero point voltage changes to 2.5V*4.8V/5V=2.4V at the same time. Due to the above
proportional characteristics, the NSM2013 R version is mostly used in applications where the ADC power supply (reference) and the
current sensorpowersupplyuse thesamepower supply.

6.3. NSM2013 F Version(Fixed Output)
In someapplications, the ADCand the current sensordo not share a power rail, so the sensor needs to have absolute sensitivity that does
notvarywith thepower supply voltage.Thevalueof the sensing currentcanbeobtainedby (vout-vref)/Sensitivity. For±50Ameasurement
range, if Voutmeasures3.7VandVREFmeasures2.5V, then the inputcurrent is (3.7V-2.5V)/40mV/A=30A. Inpractical applications, Voutand
VREF can be directly collected by differential ADC to obtain input current, and the measurement accuracy will not be affected by power
supplychanges.
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6.4. Definition of NSM2013 Terms
Power-ontime(Tpo)

When the power supply climbs from0 to the chip'sworking range, NSM2013 needs some time to establish the internalworking logic. Tpo
time is defined as: the time from the power supply climbing to Vccmin to the output reaching the steady state within ±10%, As shown
below:

Figure5.1NSM2013Power-on time

RiseTime(Tr)

The time from 10% to 90% of the output signal is defined as the output rise time. For step input signals, there is such an approximate
relationshipbetween therise timeandbandwidthof theoutput signal: f(-3dB)= 0.35/Tr.

PropagationDelay (Tpd)

Thetimefrom20%of theprimarycurrent to20%of theoutput signal isdefinedas theoutputpropagationdelay time.

ResponseTime(Tresponse)

Thetimefrom90%of theprimarycurrent to90%of theoutput signal isdefinedas theoutput responsetime.

Figure5.2NSM2013 response time
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SensitivityandSensitivityError

Sensitivity is defined as the ratio of the output voltage proportional to theprimary input current. Sensitivity is the slopeof the curve in the
figurebelow.

Figure5.3NSM2013Sensitivityanderror

The sensitivity error is defined as the deviation between the slope of the best-fit curve and the slope of the ideal curve. The slope of the
best-fit curvecomes fromthemeasuredvalue:

����� =
（���� − ������）

������
∗ 100%

OffsetError

Thezero current output error is defined as thedifference between the output voltage and the reference voltagewhen theprimary current
is 0A, Vrefhere is VCC/2or0.1*VCC (Fversion):

������� = ��� − ����

Non-linearError

The linearity error is defined as the error from the maximum deviation point of the best-fit curve to the full scale. The mathematical
expression is as follows:

��� =
���

��
∗ 100%

amongthem:

��� = ������� − (���� ∗ ���� + ���)，��� is the output error of the maximum deviationpoint;

�� is Full scale of output voltage;

������� is the output voltage furthest from the fitted curve;

���� is theprimarycurrent furthest fromthe fittedcurve;

TotalError

The total error is defined as the error between the actual given current and the current measured by the chip, in other words, the
differencebetween theactual output voltage and the ideal output voltage. It should beknown that in different current ranges, the factors
thatdominate the total error are different. If it is under low currentmeasurement, the zeropoint error is themain source of error; if under
highcurrentmeasurement, the total errorcausedby thezeropointerror is verysmall, andthedominant error is thesensitivity error.

������ ��� =
��������� ��� − ���� ���

��



NSM2013 Datasheet (EN) 1.0

Copyright © 2024 NOVOSENSE Page 22

7. Application note
7.1. TypicalApplicationCircuit

Figure 6.1 Typical application diagram of single-end Ratiometric output mode(R version)

Figure 6.2 Typical application diagram of Fixed output mode(F version)

7.2. PCB Layout
For NSM2013 in high-current monitoring applications, a reasonable layout will make the system heat dissipation faster and better. The
copper area on the NSM2013 Demo board is 21mm*18mm (very small copper area is used to illustrate the worse situation, rather than a
large copper area), the top layer and the bottom layer are 2oz copper thick. Under this layout, after 30 minutes, after the 35A current
stabilizes, the surface temperature of the chip is as shown in the lower right picture. The highest point temperature is around 70℃ .
Foreign competitors can reach 90℃ under the same layout. . The reasonwhy NSM2013 is better than competitors for heat dissipation is
dueto theuseofpackagingmaterialswithbetterheatdissipationcoefficientsandacopper framewithbetterheatdissipationcoefficients.
If customers want to achieve better heat dissipation, they can usemulti-layer boards and thicken the copper thickness to achieve it, and
canuseactiveheatdissipation solutions in the system, suchasaddingheat sinks and fans. If youneed touse theNSM2013Demoboard to
evaluate theperformanceof thiscurrent sensor,pleasecontactNOVOSENSEsales teamfor support.
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Figure 6.3 NSM2013 PCB Layout

7.3. Thermal Evaluation
The thermal evaluation experiment is tested at room temperature, whichmainly illustrates the temperature rise of the NSM2013 current
sensor underdifferent currents.With these data and theabove-mentioned layout guide, customers can designheat dissipation according
to actual application requirements. The ambient temperature in this experiment is room temperature. The surface is mounted on the
above Demo board for temperature rise test. There is no external active heat dissipation device (such as a fan, etc.). The relationship
between junction temperature and time is measured. 20 minutes of temperature data are collected. Under normal circumstances, the
temperature rise It is basically fixed inabout10minutes, andthespecific test dataareas follows:

Figure 6.4 NSM2013 Junction temperature vs. Different continues current
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Figure 6.5 NSM2013 Estimation function of junciton temperature at different currents (PCB is in worst case)

It is important to note that the above temperature rise experiment data is only based on the Demo board, in order to reflect the
relationshipbetweenNSM2013 current and temperature in aworst case. Customers can reduce the temperature rise ofTj by increasing or
thickening the copper area of the PCB, using multi-layer boards, or adding active heat dissipation devices such as fans (Tj<150°C). If
customers compare NSM2013 with other competing products, please refer to the same PCB design instead of using specially designed
PCB provided by competing products. NOVOSENSE can provide a 16-pin general-purpose Demo board for comparison of temperature
risesofcompetingproducts.
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8. Package Information

Figure 7.1 SOW16 Package Shape and Dimension in millimeters and (inches)
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9. Order Information
Order information：

Part number Primary current(A) Power
supply(V)

Sensitivity(mV/A) MSL Package

NSM2013-10B5F-DSWR ±10 5V 200 3 SOW16

NSM2013-20B5F-DSWR ±20 5V 100 3 SOW16

NSM2013-30B5F-DSWR ±30 5V 66.67 3 SOW16

NSM2013-40B3R-DSWR ±40 3.3V 33 3 SOW16

NSM2013-40B5F-DSWR ±40 5V 50 3 SOW16

NSM2013-50B5F-DSWR ±50 5V 40 3 SOW16

NSM2013-65B3F-DSWR ±65 3.3V 20.3 3 SOW16

NSM2013-65B5F-DSWR ±65 5V 30.77 3 SOW16

NSM2013-80B5F-DSWR ±80 5V 25 3 SOW16

NSM2013-100B5F-DSWR ±100 5V 20 3 SOW16

Other ordering material numbers are acceptable: *If you need other current ranges or 3.3V power supply version, please contact
NOVOSENSE for special support

NamingRules：
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10. Tape and Reel Information

Note: MPQ(SOW16):1K
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Figure 9.1 Tape and Reel Information of SOW16

11. Revision History
Revision Description Date
1.0 Release 1.0 version 2023/12/08
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IMPORTANT NOTICE

The information given in this document shall in no event be regarded as any warranty or authorization of, express or implied,
including but not limited to accuracy, completeness, merchantability, fitness for a particular purpose or infringement of any third
party’s intellectual property rights.

You are solely responsible for your use of NOVOSENSE’ products and applications, and for the safety thereof. You shall comply
with all laws, regulations and requirements related to NOVOSENSE’s products and applications, although information or support
related to any applicationmay still be provided by NOVOSENSE.

The resources are intended only for skilled developers designing with NOVOSENSE’ products. NOVOSENSE reserves the rights to
make corrections, modifications, enhancements, improvements or other changes to the products and services provided.
NOVOSENSE authorizes you to use these resources exclusively for the development of relevant applications designed to integrate
NOVOSENSE’s products. Using these resources for any other purpose, or any unauthorized reproduction or display of these
resources is strictly prohibited. NOVOSENSE shall not be liable for any claims, damages, costs, losses or liabilities arising out of the
use of these resources.

For further information on applications, products and technologies, please contact NOVOSENSE (www.novosns.com ).

Suzhou NOVOSENSEMicroelectronics Co., Ltd
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